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[Tporpamma o61eoOpa3zoBaTeIbHON TUCIUIUIMHEI MaTemarrka pa3paboTaHa B COOTBETCTBUU
¢ TpeboBanmsiMu DeepanbHOTO TOCYIapCTBEHHOTO oOpa3oBaTenbHOro cranmapra (gaiee — ®I'OC)
cpemHero obmero oOpa3oBaHUs, YTBEPKICHHOTO MPUKa3oM MHHHCTEpCTBA 00pa30oBaHUs W HAyKH
P® or 17 mas 2012 r. Ne 413 (¢ u3MEHEHHMSAMHU M JOMOJTHEHUSAMH); [lopsiakoM opraHu3anuu u
OCyIllecTBIEHUSI  00pa3oBaTEeNIbHOM  JESATENBHOCTH IO  OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 0OOpa30BaTeIbHBIM MIpPOrpaMMaM HayaJbHOTO OOIIEr0, OCHOBHOTO OOLIEro U
cpenHero oOmiero o0pa3oBaHUSA, YTBEPXKACHHOro mpukazoM MunnpocBemenuss Poccun ot
28.08.2020r. Ne 442, denepanbHOl 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus,
YTBEpKJIEHHON mpukazoM Munnpocsemienus Poccunm ot 23.11.2022r. Ne 1014, IIuceMom
Munnpocsenienus Poccuu ot 01.03.2023r. Ne 05-592 «O HampaBieHUH peKOMEHIAIU» (BMECTE C
«PexoMeHanusaMu MO peajau3aluu CpelHero ooOmero o0pa3oBaHUs B IpeleiIax OCBOCHHUS
o0OpasoBaTebHONH TPOrpaMMbl cpeaHero mpodeccuoHabHOrO0 ob0pazoBanus»), ®I'OC cpeagnero
npodeccuonansHoro odpaszosanus, (nanee — CIIO) mo mpodeccun 08.01.28 Macrep OTHETOYHBIX
CTPOWUTENBHBIX W  JCGKOPAaTUBHBIX  paboT, mpuMepHOH  paboueil  mporpamMmoil 1o
obmeo0Opa3oBaTenpHOM AUCHUIUIMHE «MaremaTukay s Mpo(ecCHOHANBHBIX 00pa3oBaTEIbHBIX
opranusanuii, pazpadoranHoi ®I'bOY AIIO UPIIO, 2022r, yrBep:xaeHHoi Ha 3acenanuu CoseTa
10 OIIEHKE COJepKaHWs M KadyecTBa NMPUMEPHBIX Pa0OYMX MPOrpaMM 00IIeo0pa3oBaTeNbHOTO U
COLMATILHO-TYMaHUTAPHOTO IMKJIOB CpeHEero npodeccuonanbHo odpaszoBanus, [Iporokon Ne 14 ot
30.11.2022r.

®damuaus, UMs, 0TYECTBO KBanupukanuonnas JLoJKHOCTD
cocTaBuTeis (pa3padboTunka) KaTreropusi
1 Tenernna Upuna AnekcanipoBHa BBICIIIAS MIPEI0IaBaTeNb

Paccmorpeno Ha 3aceqannu MK no o0meo0pa3oBaTeabHOi MOATOTOBKE

damuiinsi, UMs, 0TYECTBO Hara 3acenanns MK Ne nporokosa
npeacenareas MK
1 Opnosa Taresina BragumuposHa 15.05.2023 5

CoryiacoBaHo Ha 3aceJaHMH MEeTOJUYECKOI0 COBeTa
Jara 3acenanusa MC Ne nmporokoJia
26.05. 2023 7




IIporpamma o0meo0pa3oBarebHOM AucHuIINHBI «MatemaTuka» (uHaexc O0/1.09 IT)

Ipogeccus 08.01.28 Macrep 0TAEI0YHBLIX CTPOUTEILHBIX H IEKOPATHBHLIX PadoT
(340 yacoB)

OBbLIASA XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBbI YYEBHOM

TACIATLITAHBI

1.1.MecTo TMCUMILIMHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl:

VYyebnas JACHUTUINHA «Maremartuka» SIBIISIETCS 00s13aTeTLHOM
o011eo0pa3oBaTeabHOr0 IUKIa 00pa3oBaTENbHON MPOrpaMMbl B COOTBETCTBUU C
cneuuanbHocTy 08.01.28 MacTep OTAeOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX padoT
1.2. lenu u niiaHupyeMble pe3y/bTAThl 0CBOCHHUS THCIUIITTUHBI:

1.2.1. lleap AUCHUILIMHbBI

Copep:xanuie mporpamMmsbl 00I1€00pa30BaTENbHON TUCHUILUIUHBI «MaTreMaTHuKa» HamnpaBlIeHO Ha
JOCTHKECHHUE PE3yJIbTaTOB €€ M3y4eHUs B coorBercTBuU ¢ Tpeboanmsimu PI'OC CO0 c yuerom
npodeccuonansroit HanpasieHHoct ®I'OC CIIO.

4aCThIO
dI'oC mno

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHUSI 00IIe00pa30BaTeJbHONH JAUCHMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC C00

Oco6oe 3HaueHune qUCUUIUIMHA UMeeT pu GpopmupoBanuu u passuruu OK u I1K.
OK 01. Beibupatp crioco0bl penieHus 3a1a4 npo(ecCHOHANBHON AeATEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEJCTBA MMOUCKA, aHAIHM3a U MHTEPIIPETAllui WH(POPMAIUHU, U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 IPO(pECCUOHATILHOMN 1A TEIbHOCTH;
OK 03. IlnanupoBath U peaan30BbIBaTh COOCTBEHHOE NMPOPECCUOHAIBHOE U JTUYHOCTHOE PAa3BUTHE,
PEINPUHUMATENbCKYIO JIeSITEIbHOCTh B HPO(PECCHOHANBHON cdepe, MCIONb30BaTh 3HAHUA 10
(1MHAaHCOBON I'PaMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYallHUsX;
OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTATh B KOJUIEKTUBE U KOMaH/IE;
OK 05. OcyuiecTBiasiTh YCTHYIO M NHCbMEHHYIO KOMMYHMKAI[MIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa,
OK 06. IIposBasTh TIpa’KAaHCKO-IATPUOTUYECKYIO TO3MUIMIO, JIEMOHCTPUPOBATb OCO3HAHHOE
MOBEJICHHNE Ha OCHOBE TPAAMIIMOHHBIX OOIIEUYEIOBEUECKUX IIEHHOCTEH, B TOM 4YHCIE C Y4ETOM
FapMOHHM3AIUM  MEXHAIIMOHAIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHUH, NPUMEHATHh CTaHIapThl
AHTUKOPPYILMOHHOIO NIOBEICHUS;
OK 07. CopneiicTBOBaTh COXpPaHEHHIO OKPYXAIOLIEH Cpenbl, pecypcocOepexeHHI0, MPUMEHSTh
3HaHUA 00 M3MEHEHUM KJIMMaTa, MPUHLIUIBI O€peXIIMBOro MPOU3BOJCTBA, 3(P(EKTUBHO JIeHCTBOBATH
B UpPE3BBIYAIHBIX CUTYAIHSIX;
OK 08. Ucnonp3oBath cpeacTBa (pU3MUECKON KYIbTYPHI Ui COXPAHEHUSI U YKPEIJICHUs 370POBbS B
nporiecce MpopecCHOHATHHON MEATETFHOCTH W TOAJEpPXKaHUs HE0OXOAMMOT0 YPOBHS (PU3MUECKON
MIOATOTOBJIEHHOCTH;
OK 09. Ilonb3oBaThest MpodeccnoHalbHON TOKYMEHTAlMel Ha ToCy/lapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

OO61re KOMIEeTeHIINH [1nanupyemble pe3yabTaThl O0yUeHHs
OGume’ JIUCIUITHADHBIE”
OK 01 Bri6upats | - TOTOBHOCTb K TpPYAY, | -BJIAJIETh METOIaMH JI0Ka3aTeIbCTB,
CIIOCOOBI peuieHust | OCO3HaHUE LIEHHOCTH | aITOPUTMaMU pELICHUs 3a1a4; yMEHUe
3a1a4 MacTepcTBa, TPYIOI00HE; (bopMynUpoBaTh ONpPEAEICHUs, AaKCUOMBI U
npodeccuoHaIbHON - TOTOBHOCTb K AKTMBHOM | TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH
JESATEIIBHOCTH JESATEIIBHOCTH JIOKa3aTeNbHbIE PACCYKIEHUS B  XOJE
IIPUMEHUTEIIBHO K | TEXHOJIOTUYECKON U | pelIeHus 3a1a4;
Pa3IU4HBIM KOHTEKCTaM | COLIMAJIBHOW  HAIPABIEHHOCTH, | - YMETb ONEPHUPOBATH IOHATHAMMU:
CMOCOOHOCTh ~ MHHMILIMUPOBATh, | CTENEHb YHCIA, JOorapudM 4ucia; YMEHHE
IJIAHUPOBATh U CAMOCTOSTENBHO | BBINOJIHATh  BBIYMCICHUE 3HAYCHUM U




BBITIONTHSTh
NeSITeNIbHOCTD;
- WHTEpPEC K pPa3IMYHBIM
chepam npodecCHoOHATBHOM
NeSTeILHOCTH,
OBiagenue

TaKylo

YHUBEPCaAJIbHBIMHU
y4eOHBIMUA  TMMO3HABATEIHHBIMU
JIEACTBUSIMU a) 0a3oBEIE
JIOTUYECKHE JICHCTBUS:

- CaMOCTOSTENILHO

dhopmynupoBaTh u
aKTyaJIM3upoBaTh  MpodseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yYCTaHaBIIMBATh

CYLICCTBEHHBI TMpPU3HAK WU
OCHOBaHUS I  CpPaBHCHUS,
KJIaccuPUKAIMKA U 0000IICHUS;

- OIpPECIIATh LEIH
JEeATEIbHOCTH, 3a/1aBaTh
rapamMeTpsl M KpPUTEPUH HUX
JOCTUKCHHS,

- BBISBIIATH
3aKOHOMEPHOCTHU u
MIPOTUBOPEYUS B

paccMaTpUBaEMbIX SIBJICHUSIX;
- BHOCUTH KOPPEKTHUBBH B
JEATENbHOCTD, OIICHUBATh
COOTBETCTBUE  PE3YJIbTATOB
LenasiM, OI€HUBATh PUCKHU
MOCIEACTBUMN ACATCILHOCTH,;
- pa3BUBaTh KpEaTUBHOE
MBIIJICHHE TpU  pPEUICHUU
KU3HEHHBIX TpoOIeM

0) 6a3oBbBIC

HCCIIeJOBaTEILCKHE
NEWCTBUL:
- BJIAETH HaBBIKAMHU

y4eOHO-UCCIIeOBATEIbCKON
U TPOEKTHOW JesATEeIbHOCTH,

HaBBIKAMH paspeueHus
npoOuem;

- BBLISIBIATH NPUYUHHO-
CJIE€JICTBECHHBIC CBS3H H
AKTyaJH3UPOBaTh 3ajauvy,
BBIJIBUTATH TUIIOTE3Y ee
peuieHus, HaXOIUTh
apTyMEHTBHI st
JIOKa3aTelIbCTBa CBOMX
YTBEPKICHUM, 3aJ]aBaTh
napamMeTpel M KpPUTEpHUU
peuieHus;

- aHaJIU3UPOBATH
MOJyYECHHBIE B Xo0je
pelieHus 3ama4un
pe3yabTaTHhl, KPUTHUYECKHU
OIICHUBATh nx

TOCTOBEPHOCTH,

npeoOpazoBaHus BBIPKEHUI co
CTECHIMU u norapudmamu,
npeoOpa3oBaHus JAPOOHO-PAITMOHATBLHBIX
BBIPAXKEHUI;

- YMETh ONEPUPOBATH TMOHATHIMU:
paloHaibHbIE, UppalMOHATILHBIE,
[10Ka3aTelbHbIE, CTEIICHHBIE,

JOTapU(PMHUUECKUE, TPUTOHOMETPUUYCCKHE
YpaBHEHHUS U HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH TOHSATHUSIMU:
byHKIIHS, HeIpepbIBHAS byHKIHS,
MIPOU3BOIHAS, nepBooOpasHas,
OIIpENICIICHHBI UHTETPa; YMETh HaXOUTh
MPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIIHH,
UCTONB3ysl  CIPABOYHBIC  MaTepHalbl;
UCCIICIOBAaTh B  IMPOCTEHUINUX  CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh
HauOOJbIINE W HAWUMCHBIIUE 3HAYCHUS
GyHKIUH; CTPOUTH rpa)UKi MHOTOUICHOB
c UCTIOJIb30BaHUEM ammapara
MaTeMaTHYECKOT0 aHaiu3a; IPUMCHSTh
MPOM3BOJIHYIO TIPH PEIICHWW 3a7ad Ha
JIBUOKCHUE; pemarb PaKTUKO-
OpUEHTUPOBAHHBIC 33/1a4M HA HAUOOIIBIITHE
Y HaUMEHbIIIUE 3HAYCHUS, HA HAXOXKICHUE
ITyTH, CKOPOCTH U YCKOPEHUS;

YMETH ONEpUPOBATh  INOHATUAMH:
panvoHalbHas byHKIMSA,
nokaszareiapHas (QyHKIUsS, CTeneHHas

byHkus, gorapudpmudeckas QyHkuus,

TPUTOHOMETPUUYECKHE byHKLIMH,
oOpaTHbie (DYHKIIUH; YMEHUE CTPOUTH
rpaduku U3Y4YEHHBIX byHKIM,

MCIOJIb30BaTh I'pauKU NMPU U3YUYECHUU
IIPOLUECCOB U  3aBUCUMOCTEH, IIpHU
pelIeHun 3aJad U3 JPYrux YydyeOHBIX

NpeIMEeTOB U 3aJad W3 peajbHOU
KHU3HU; BBIpaXXaTh bopmynamu
3aBUCMMOCTH  MEXJAY BeEIMYMHAMU;
yMETh pemaTh TEKCTOBBIE 3aJadu
pa3HbIX THUIOB (B TOM 4YHCJIE Ha
INPOUEHTHhl, JOJU M  4YacTH, Ha
JBHUXKECHUE, pabory, CTOUMOCTD

TOBAapoOB M YyCJIyr, HAJIOTH, 3aJadu U3
obnacTu ympaBJ€HUsS JHUYHBIMU H
CeMeWHBIMU (UHAHCAMHU); COCTABIATH
BBIPA)KEHUS, YPAaBHEHMsS, HEPAaBEHCTBA
U HUX CHUCTEMBl IO YCJIOBHIO 3aJauyH,
HCCIIEA0BATh IOJYYEHHOE pEIIEHUE U

OLICHUBATh MpaBAONOI00HOCTh
pE3yIbTaTOB;
-yMeTh  ONEepUpoBaTh MNOHATHUAMU:

cpennee apudMeTHYecKoe, MeJuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIICE 3HAYCHHUS,
pasmax, JUCHEpCHs, CTaHIApTHOE
OTKJIOHCHHE YMCIIOBOTO Habopa; yMeTh
U3BJIEKATD, WHTEPIPETUPOBATH




IIPOrHO3UPOBATh HU3MEHEHHUE
B HOBBIX YCIIOBHUSX;

- YMCTb NCPCHOCHUTL 3HAHUMA
B II03HABATEIbHYIO "
IPaKTUYECKYIO obnactu
KU3HEACITEIbHOCTH;

- yMETh UHTETPUPOBATH
3HAHUS u3 pasHbIX
MpeIMETHBIX 00JIacTei;

- BbIJABHUI'aThb HOBBIC HJCHU,

nmpejyaraTb  OpUTHHAIbHBIC
MOJAXOJbl U PELICHUS;

u CIIOCOOHOCTH ux
HCHOJL30BaHUS B
Mo3HaBaTEIbHOU u

COIIMAJIbHOM IPAKTHKE

uHpOpMaIMIO, TPEICTABICHHYIO B
Tabnunax, Ha auarpamMmax, rpadukax,
OTpaXamIyld CBOWCTBAa pealbHBIX
NPOILECCOB M SIBICHUH; MPEACTABIATH
nHDOpMAIUIO C TMOMOIIbIO TAaOIUI U
IAarpaMm; UCCIIEI0BATh
CTaTUCTHUYCCKHUEC NJAaHHBIC, B TOM UYHUCIIC
C MpUMEHEHUEM rpauuecKrux MEeTOJ0B
U DJIEKTPOHHBIX CPEJCTB;

- yMEThb ONEpUpPOBATh MOHITUAMU:
ClIy4yaWHBIK  ONBIT W  CJy4alHOE
coObITHE, BEPOSITHOCTh CIYy4alHOTO
coOBITHUS; yMeHHE BBIUUCIISTH
BEpPOSITHOCTH c KCII0JIb30BaHUEM
rpadu4YecKUX METOJOB; MPUMEHSITH
GbOopMyJIBl  CIOXEHHUS U YMHOXCHHSA

BEPOSITHOCTEH, KOMOMHATOPHBIC (HaKThI
u  QopMylnBsl TNpU pEUICHUH 3ajad;
OLICHMBATh BEPOSATHOCTH pealbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
BCIIMYMHAMH;  YMEHHUE  IMPHUBOJHUTH
MPUMEPHI MPOSIBIICHUS 3aKOHa
OOJBIIMX YHCEJI B HPUPOJHBIX H
OOIIECTBCHHBIX SABJICHUIX;
yMETh OIepUPOBATh

TOYKa, npsimasi, ILIOCKOCTD,
NpPOCTPAHCTBO, JBYTPaHHBIM  yToOI,
CKpEIIMBAIOIIHAECS npsMBbIE,
napanielbHOCTh u
MEePIECHIUKYISIPHOCTH TPSIMBIX "
MJIOCKOCTEH, yrod MeXIy MpsSMbIMH,
YroJl MEXJIy NPSIMOW M IUIOCKOCTHIO,
yromn MEXIY TLUIOCKOCTSIMHU,
paccTOSHUE OTTOYKH 0O IUIOCKOCTH,
paccTosiHue MEXIy NpSIMBIMU,
paccTOsSHUE  MEXIY  IIJIOCKOCTSIMH;
YMEHHE HCIOJIb30BaTh NPU pEIUICHUU
3aJlady U3y4eHHBbIE (AKTBI MU TEOPEMBI

INOHATHUAMM:

MIAaHUMETPUH; YMEHHUE  OIEHUBATh
pasMepsl  O0OBEKTOB  OKPYKAIOMIIETO
MHUDA;

YMETh OTepUPOBATH MMOHSTHSIMH:
MHOTOTpPaHHUK, CeUYeHHUEe
MHOTOTPaHHUKA, KyoO,
napaljenenumnes, Mnpu3Ma, NUpaMuja,
dburypa W TOBEPXHOCTH BpalICHUS,

HUJINHJpP, KOHYC, map, cpepa, ceyeHus

burypsl BpalleHUs, IIOCKOCTB,
Kacarouiasics chepsr, HUJIMHADA,
KOHYyca, MJI01A/lb MOBEPXHOCTHU
NUPaMHUJIBI, HNPU3MBI, KOHYyca,
OUIWHIpaA, Miaomanb cdepsl, 00beM
KyOa, INPSIMOYTOJIBHOTO
napajienaenunena, NUPaMHUIBI,
NpU3MBbl, MUIMHApPA, KOHYycCa, IIapa;

yMeHHe n300paxaTh MHOTOTPAHHUKHU U
MOBEPXHOCTHU BPAICHUS, UX CEUECHUS




OT PYKH, C TMOMOIIBK YEPTEKHBIX

UHCTPYMEHTOB u 3IEKTPOHHBIX
CpeaCTB; yMeHHue pacmo3HaBaTh
CHUMMETPHUIO B INPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NpaBUJIbHBIE
MHOTOT'PaHHUKH;

yMETh  ONEpHUpPOBATH  MOHATUAMU:
JIBH)XCHUE B NMPOCTPAHCTBE, MOJAO0HBIE
buryps B IIPOCTPAHCTBE;

HCIOJb30BaTh OTHOIICHHE IUIOMIAAeH
MOBEPXHOCTEH M 00BEMOB MOJOOHBIX
buryp mnpw pemieHWH 3aaad; -yMeTh

BBEIYUCIIATH reoOMeTPUUYCCKHE
BEIWYUHBI (JJIWHA, YTOJ, TUJIOMIANdb,
00BeEM, Ionianab MMOBEPXHOCTH),

UCHOJIb3ysl HU3YueHHblE (OpPMYIbl U
METO/BbI;

YMETh OIlIEpUPOBATH MMOHATUAMMU:
NpSIMOYTOJIbHAsE CUCTEMa KOOpIMHAT,
KOOpPJAWHATHI TOYKH, BEKTOP,
KOOpPAMHATBl  BEKTOpa,  CKaJIApHOE
IIPOU3BECHUE, yroi MEXKIY
BEKTOPAMH, cymMma BEKTOPOB,

NpOU3BEJICHUE BEKTOpa Ha YHCIO;
HAaXOJHWTh C TIOMOINBIO HW3YYCHHBIX
bopmyn KOOPJAUHATHI CEepEeIUHBI
OTpe3Ka, pAacCTOSHUE MEXAy JIBYMS
TOYKAMH;

-yMETh BBIOMpATh MOAXOASAIMI
M3YYEHHBI METOJX JUISl  pelleHUs
3azayu, pacrno3HaBaTh
MaTEeMaTU4YECKHUE bakThI u
MaTEMaTUUYECKHE MOJIEIHN B
NPUPOIHBIX u 00IIEeCTBEHHBIX

ABJIEHUSAX, B HCKYCCTBE; YyMEHHUE
IIPUBOJUTH NPUMEPHl MAaTEMATHYECKUX
OTKPBITUM POCCHUHCKOW U MHPOBOH
MaTEeMaTU4YECKON HAyKH.

yMETh OIlIEpUPOBATH MOHATUAMMU:

ompeneNeHne, aKcuoMa, Teopema,
CIIe/ICTBHE, CBOKCTBO, NpHU3HAK,
JI0Ka3aTeIbCTBO, PaBHOCHIJIbHBIE
bOpMyITUPOBKH; yMEHHE
bopMynupoBaTh obpaTHOE "
MPOTUBOIOJOKHOE yTBEpKJIAEHUE,
NIPUBOJAUTH IIPUMEPBHI 51
KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYECKOU UHAYKIWH;
NpOBOAUTH JAOKa3aTCIbHBIC

paccyXJeHus TMpH peueHuHu 3ajaad,
OLCHUBATDL JIOTUYCCKYIO IMMPaBUJIBbHOCTH
paccyXJIeHuM;

-YMCThb OoncpUupoBaTh IIOHATUAMMU
MHOXECTBO, TOJIMHOXECTBO, ONepaluu
HanaQ MHOXCECTBAaMHU, YMCHHUC
MCIO0JIb30BaTh TEOPETUKO-
MHOKECTBECHHBIN arrmnapar JJIs




ONMCaHUs peallbHbIX MPOLECCOB U
SBJICHUH TpPU pPCIICHHH 3aaad, B TOM
YYUCJIe U3 IPYTUX YYeOHBIX IPEIMETOB;
yMETh ONEPUPOBATh MOHATHUIMU: I'pad,
CBSI3HBIN Tpad, AepeBo, HMKI, rpad Ha
IJIOCKOCTH;  yMEHHE  3ajJaBaTh |
OTIUCHIBATH rpadsl pa3IuYHBIMU
croco0amMu; UCIOIb30BaTh Ipadbl NpH
pelIeHUH 3ajaY;

-yMeTh cBOOOIHO OTIEpUPOBATH
MOHSITHSIMH: coyeTaHue,
IEpECTAaHOBKA,  YHUCJIO  COYETAHUM,
YU CIIO NepecTaHOBOK; OMHOM
HproToHa; yMEHHE MPUMEHSTH
KOMOWHATOpHBIEC baKThI u

paccyXJaeHUs JJIsl peUICHUS 3a/1a4;
-yMeTh  ONEPUPOBATH  MOHSATHSAMHU:
HATypaJIbHOE YHCJIO, IeJoe YHUCIIO,
OCTaTOK IO MOJYJI0, palHOHalIbHOE
4HUCIIO, UppAHOHATBHOE YHCIIO,
MHOXXECTBa  HATypallbHBIX,  IEJBIX,
paHHOHaHBHHX, ﬂeﬁCTBHTCHLHHX
yHcel,; yMEHUE HCII0JIL30BaTh
HpI/ISHaKI/I ACJINMOCTHU, HaI/IMCHBHII/If/'I
o0mMii  JmenuTeNh W HaWMMEHBIIEe
o0mee kpaTtHoe, ainroputm EBxiuna
NpH pEUIeHUH 3aJa4; 3HAaKOMCTBO C

pPa3IMYHBIMU MO3UIIMOHHBIMHU
CHUCTEMaMM CUHUCIIEHUS;

yMETh CBOOOAHO ONEepUpPOBaATh
NOHATUSMH:  CTENEHb C  LEIBIM

[I0Ka3aTejaeM, KOpPEHb HaTypaJbHOU
CTENEHH, CTEINEHb C pPalUuOHAIbHBIM
MIOKa3aTeNeM, CTEIEHb c
JEUCTBUTEIBHBIM (BELIECTBEHHBIM)
nokasaresaeM, Jorapupm 4ucia, CHHYC,
KOCUHYC M TaHI€HC IPOU3BOJIBHOTO
YHCIIA;

yMETh OIlIEpUPOBATH MOHATUAMMU:

TOXJECTBO, TOXKJIECTBEHHOE
npeobpazoBaHue, ypaBHEHUE,
HEpPABEHCTBO, CUCTEMa YpPaBHEHUU H
HEPABEHCTB, PaBHOCHUIILHOCTH
YpaBHEHHUW, HEPABEHCTB M CHCTEM,
palnMoOHAaJIbHBIE, UppanuoHalbHEIE,
IIOKa3aTeIbHEIE, CTENEHHBIE,
JorapupMHuUecKue,

TPUTOHOMETPHUUICCKUC YpPaBHCHUA,

HEpPaBEHCTBA M CHUCTEMBI; yMEHHE
pemath ypaBHEHHs, HEpPaBEHCTBA U
CHUCTEMBl C TIOMOILIBIO Pa3IUYHBIX
MIPUEMOB,; peuaTh YpaBHEHMUS,
HEpaBEHCTBA

U CUCTEMBI C MMapaMeTpOM; MPUMEHITh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI
JUIS. pelIeHUs] MaTeMaTH4YeCKHUX 3aaad
W 3aJa4 M3 pa3nudYHBIX o0OnacTteit




HAayKHU U pEaIbHOU KU3HU;

-yMETh cBOOOJHO OTIEpUPOBATH
HNOHATUAMH: rpaduk byHKIIUH,
oOpaTtHass  (QyHKIHA,  KOMIIO3UIIHUA
byHKIHH, JUHEWHas byHKIMA,

KBaJgpaTu4yHas (QYHKOWS, CTEHNEeHHAas
byHKIMS C IeIbBIM  [oKa3aTeleM,

TPUTOHOMETPHYECKHE byHKIIUN,
oOpaTHBIE TPUTOHOMETPHYECKHUE
byHKIHNH, IoKa3aTejabHas u
norapudmMuyeckas (YHKIUH;, YMEHHUE
CTPOUTH rpaduku byHKIHH,
BBITIOJIHATH peoOpa3oBaHus TpapuKOB
byHKIMN;  yMEeHHE  HCIIOJb30BaTh

rpaduk  QYHKOUA OO HU3Y4YCHHS
IIPOLECCOB W  3aBUCUMOCTEH IIpH
pelieHUuH 3a7ad M3 JPYTrUX Y4eOHBIX
NpeIMETOB M U3 peajlbHON JKHU3HWU;
BhIpakaTh (GopMynaMu 3aBHCUMOCTH
MEX/1y BEIUYNHAMH;

yMEHHUE cBOOOIHO OIIEpUPOBATH
MIOHATUAMMU: YETHOCTh byHKIUH,
MEPUOJUYHOCTH byHKIMH,
OrpaHUYEHHOCTH byHKIUH,

MOHOTOHHOCTh (QYHKLIHMHU, 3KCTPEMYM
GyHKIMHU, HauOoJbIIee U HaUMEHbIIIEE
3HaueHUus (QYHKUMU Ha MPOMEXKYTKE;
yMEHHE MPOBOIUTH  HCCIEJOBAHHE
byHKIIUY;

YyMEHHE HCIOJb30BaTh CBOWCTBA W
rpapukun  QyHKOMHA IS peuieHus
ypaBHEHHU, HEpPaBEHCTB W 3a7ady C
napamMeTpaMu; n300paxarb Ha
KOOPJAMHATHON IJIOCKOCTH MHOXKECTBa
peleHuil ypaBHeHUN, HEPAaBEHCTB U UX
CHCTEM;

-yMeTh cBOOOIHO OTIEpUPOBATH
HOHSTUSMH: IOCJIEI0BATEIbHOCTb,
apupmeTnueckas nporpeccus,
reoMeTpuveckas nporpeccus,
OECKOHEYHO yOBIBaromas

reoMeTpuuecKkass Mporpeccusi; yMeHue
3aJlaBaTh IMOCJIEI0BATEIbHOCTH, B TOM
YHUCJE€ C TOMOUIbI0 PEKYpPPEHTHBIX
bopmyi;

YMETh OIepUpoOBaTh MOHATUSMU:
HETPEPbIBHOCTh (YHKIIUU, aCUMIITOTHI
rpa¢puka (GyHKUHU, TepBas U BTOpas
IpOU3BOAHAS byHKIIUH,
reOMETPUUCCKUN U PU3UUECKHN CMBICIT
IIPOU3BOJHOH, nepBooOpa3Hasd,
ONpENENeHHBI  MHTerpajia; yMEHHue
HaXOJUTh ACUMIITOTHI rpaduka
byHKLINY; yMeHUue BBIUUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
4aCTHOIO M KOMHIO3UMLMHU (YHKIUH,
HAXOJUTh YpaBHEHHE KacaTeJbHOW K




rpaduky byHKIUY; yMEHUE
UCIOJb30BaTh  NPOU3BOJAHYIO  JJId
UcCIe0OBaHUs byHKUIMH, TSt
HAaXOXJI€HUSI HAWJIydllero peleHus B
NPUKIAJHBIX, B TOM YUCJIE COUATBHO-
HKOHOMMYECKUX u busznveckux
3ajjauax, Ui ONpeaeIeHUss CKOPOCTH U
YCKOpPEHHs; HaXOAUTh IUIOWAAU H
00BeMBI buryp c IIOMOIIbIO
UHTErpaga;  HPUBOAUTH  IPUMEPHI
MaTeMaTUYEeCKOr0 MOJAEIUPOBAHUSA C
IIOMOIIBIO nuddepeHnnanbHbIX
YpaBHECHUU;

yMETh OTNEpUPOBATH  TMOHATHAMU:
KOMIIJIEKCHOE 4YHCJIO, COIPS)KEHHBbIE
KOMIUJIEKCHBIE  YHcClla, MOAYJb U
apryMeHT KOMIIJIEKCHOT'0 qyca,
dbopMa 3amuMcH KOMIUJIEKCHBIX YHCEI
(reomeTpuueckas,

TPUTOHOMETPHUUECKAS u
anreOpandeckas); yMeTb NPOU3BOJIUTH
apupmMeTnyecKue JNEeUCTBHUSA c
KOMIUJIEKCHBIMU 4HUCJIaMU; NPHUBOIMUTH
HIpPUMEPHI MCIO0JIb30BaHUS
KOMIIJIEKCHBIX YHCEN;

YMETh cBOOOJIHO OIIEpUPOBATH
HNOHATUAMH: cpenHee
apudmeTnueckoe, MeauaHa,
HauOoJbllIee U HaUMEHbIIee 3HAaYCHUs,
pa3max, JuUcCIepcHusi, CTaHAapTHOE
OTKJIOHEHHME JUISl ONMCAHUSA UYMCIOBBIX
JIaHHBIX; yMEHHE HCCIIeA0BaTh

CTaTUCTUYECKUE JaHHBIE, B TOM 4YHUCIIE
C IpUMEHEHUEM IpapuuecKux METOI0B
U DJIEKTPOHHBIX CPENCTB; I'paduuecKu
HCCIe10BaTh COBMECTHBIE
HaOJIIOJIEHUsT C TOMOIIBIO JuarpaMm
paccenBaHus U JIMHEWMHON pEerpeccuu;

-yMETh HaXOJUTh BEPOSITHOCTH
coOBITHH c HCITOJIb30BaHUEM
rpaguyeckux MeTOJ0B; MPUMEHSITH
Iisi  peureHus  3agad GopMyasl
CIIOKEHUSA u YMHOXEHUS
BEpPOSITHOCTEH,  GopMmyny  TOJHOH
BEpOSATHOCTH, ¢opmyny bepuymnnu,
KOMOMHaTOpHBIE (GaKThl U (QOPMYIIBI;
OLIECHUBATh BEPOSATHOCTH pEaJbHBIX

COOBITHI; yMEHUE OIIEPUPOBATH
MOHATUSAMM:  CllydaliHas  BEJIWYHUHA,
pacrpeneicHue BEPOATHOCTEN,
MaTEeMaTU4ECKOEe O0XKHMJAaHHUE,
JUCIIEPCHUA U CTAaHAAPTHOE OTKIOHEHHUE
Clly4aliHOH BEJIMYUHBI, byHKIIHT
pacnpeneneHus U IJIOTHOCTHU

pPaBHOMEPHOTO, TMOKa3aTeJIbHOTO |
HOPMaJBHOTO paclpeieeHI; yMEHUE
HUCIOJb30BaTh CBOMCTBA N3YYCHHBIX




pacupeneiieHuil Ui pelmieHUs 3ajad,
3HAKOMCTBO C IOHSITHSIMH: 3aKOH
OONBIINX YHUCEN, METOJIBl BEIOOPOUHBIX
UCCIIe0OBAaHUN;, YMEHHE TPHBOJUTH
HPUMEPBI NPOSIBIICHUS 3aKOHa
OOJBIIMX 4YHCEJI B HPUPOJHBIX H
O0OII[ECTBEHHBIX SIBJICHHIX;

YMETh CcBOOOIHO OIEpPUPOBATH
MOHSITUIMM: TOYKa, npsimas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jy4, IUIOCKUH YroJi, IBYrpaHHbIA yroJ,
TPEeXTPaHHBIN YroJ, IepeceKarmuecs,
nmapajjieIbHble M CKPCHIMBAIOIIHECS
npsiMbIe, napajieabHOCTh u
NEePIEHANKYISIPHOCTh IPSIMBIX u
IJIOCKOCTEH, Yrojl MEXAy IMPSIMbIMH,
YroJ MEXJAy MNpSIMOW M TJIOCKOCTHIO,
Yroa MeEXIy IUIOCKOCTAMH; YMEHHUE
HUCIOJIb30BaTh IPH pEIICHUH 3aaad
u3ydeHHble  (GaKTBl U TEOPEMBI
MJIAHUMETPUH; yYMEHHE  OIICHHBATh
pazMepbl OOBEKTOB B OKpYyXarolleM

MHPC; YMCHHUC OIICPUPOBATH
MNOHATUAMU: MHOTOTpPaHHHUK, CCUCHHUC
MHOT'OI'PaHHHKA, HpaBHJ’ILHBIfI

MHOTOTpaHHHK, IIpuU3Ma, IHpaMuua,
dburypa u TOBEpPXHOCTh BpallCHHUS,
UUJIUHIpP,  KOHyC, 1map, cdepa,
pa3BepTKa  IMOBEPXHOCTH, CEUYEHMUS
KOHyca W LUIMHJIpa, MNapajuieidbHbIe
OCH WJIM OCHOBAHMIO, CEUEHME IIapa,
MJIOCKOCTh, Kacarouascs chepsl,
HUJINHJpA, KOHYyca; YMEHHE CTPOMTH
CCYCHHUC MHOTOIpaHHHUKA, 1/1306pa>1<aTL
MHOTOTPaHHUKH, burypst U
MOBCPXHOCTHU Bpall€HUA, UX CCUCHUA,
B TOM YHCJIE C IOMOIIBIO JJIEKTPOHHBIX
CpEACTB; YMEHHE MPUMEHATh CBOWCTBA
reoOMeTPUUYECKUX buryp,
CaMOCTOATEIBHO bopmynupoBaTh
ompeneNeHuss  M3ydyaeMmblx  (Quryp,
BBIIBUTAaTh T'HIIOTE3BI O CBOMCTBAxX H
NpU3HAKaX TeoMeTpu4YecKkux ¢Guryp,
000CHOBBIBaTh HJIM ONPOBEPraTh UX;
yMEHUE TPOBOJAUTH KIACCUPUKAIUIO
buryp mo pas3IMYHBIM TpPHU3HAKaM,

BBITIOJIHATH HeoO0XO0IUMBbIe
JOTOJTHUTENIbHBIE TOCTPOCHUS;
- YMETh cBOOOJHO OIIEpUpPOBATH

MOHSATHUAMH: TJIOMAab QUTYPBI, 00BEM
burypsl, BeIWUMHA Yyria, paccTOSHUE
OTTOYKH JO INIOCKOCTH, PAaCCTOSHUE
MEXAy MPSAMBIMHU, PACCTOSHHE MEXAY
MJIOCKOCTSIMH, TJI0Ia b chepsr,
MJIOMaAb TMOBEPXHOCTH MHUPAMHUIHI,
NpU3MBI, KOHYyCa, WIUIHHIpa, 00BeM
Ky0a, IPSIMOYTOJILHOT'O




napalienenumena, MHPaMUIBI,
NpU3MBbI, I[UIHHIApA, KOHYyca, IIapa;

yMEHUE HAaXOJUTh OTHOIICHUE
00beMOB MOJOOHBIX GUTYD;
- YMETh cBOOOJHO ONepUPOBATH

IHOHATUSAMMHU: IBUXCHHUC, HapaJIHCHBHBIﬁ
NEpCeHOC, CUMMCTPUA Ha IJIOCKOCTH H

B MpOCTPaHCTBE, MOBOPOT,
npeoOpa3zoBanue moaoOusi, Mogo00HBIE
burypsr; yMEHHE pacrno3HaBaTh
paBHBIE M MOM00HBIE (GHUTYPBI, B TOM
yygcie B NPHUPOAE,  HCKYCCTBE,
apXUTEKType; YMEHHE UCII0JIb30BaTh
reoMeTpUUECKue OTHOIICHMUS,

HAXOJUTh TEOMETPUUECKHUE BEITUUYHHBI
(nmuHa, yroJs, miolianbk, o0beM) Mmpu
pelIeHUu 3ajady U3 JPYTrux Yy4eOHBIX
NpPEeIMETOB U U3 PEAJbHOU KU3HHU;

- YMCTb CBO6OI[HO OIICPHUPOBATH
MNOHATUAMU: MNPAMOYTOJIbHad CHCTEMaA
KOOpAHHAT, BCKTOD, KOOpANWHATLI

TOYKH, KOOpJHUHAThl BEKTOpa, CyMMa
BEKTOpPOB, NPOU3BEAECHHE BEKTOpa Ha
YHUCJIO, PAa3JIOKEHHE  BEKTOpa IO
0a3ucy, CKalsgpHOe IpOU3BEIEHHUE,
BEKTOPHOE IPOU3BEACHUE, YIOJ MEXKIY
BEKTOpPAaMM; YMEHHE HCIIOJb30BaTh
BEKTOPHBIH M KOOPIAMHATHBIM METON
JUISl pEeUIEHUs] TEOMETPUYECKUX 3a7ad U
3ajla4y JpYrux y4eOHBIX MPEIMETOB;
ONEpUpPOBATh NOHATHUAMHU: MaTpula
2X2 w 3X3, ompenenuTedb MAaTPHUIIHI,
reOMETPUUYECCKUHI CMBICTI
OIPENEIUTENS;

- yMeTb  MOJEJIUPOBATH  peajbHbIE
CUTyallUM Ha fA3bIKE MaTeMaTHUKU;
COCTaBIISITh BBIPAXEHUS, YpPaBHEHWU,
HEpPAaBEHCTBA M MUX CHCTEMBI IIO
YCIOBUIO 3ajauu, UCCIIEA0BaTh
IIOCTPOCHHBIE MOJ eI c
MCIOJIb30BAaHUEM ammapaTta ajireopsl,
UHTEPIPETUPOBATH MOJIy4eHHBIN
pe3yibTaT; CTPOUTh MaTEMaTHUYECKHUE
MOJIEJIM C IMOMOIIBK TE€OMETPUYECKUX
MOHATUH U BEJINYMH, pemars
CBA3aHHBIE C HUMHU TpPaKTUUYECKHUE
3aJlayd; COCTABJISATh BEPOSTHOCTHYIO
MOJ b " WHTEPIPETUPOBATH
MOJIy4YEHHBIN pe3yJibTar; pemars
NpUKJIAJHbIE  3aJa4yd  CpeaCcTBaMH
MaTEMaTUYECKOrO aHaiaus3a, B TOM
4YUClI€ COLMAJIbHODKOHOMHUYECKOIO U
bu3nIECcKOro xapakTepa;

-yMeHHe  BbIOMpaTh  MOAXOASIIUN
METON s peueHus 3ajayu;
IIOHMMaHUE 3HAYUMOCTH MAaTE€MaTHKHU B
U3Y4YEHUU HNPUPOIHBIX u




00IIECTBEHHBIX MPOLIECCOB U SBJICHUI;

yMEHHE paclo3HaBaTh NPOSBIECHHE
3aKOHOB MaTEeMaTHMKH B HCKYCCTBE,
yMeHHEe NPUBOJUTH MpUMEPHI
MaTEMaTUUYECKUX OTKPBITUHI
pocCCcUiCKOM u MUPOBOM
MaTEMaTUYECKON HAyKHU
OK 02 Hcnonb3zoBath | B obmactu LIEHHOCTH | - YMETh ONEPUPOBATH MOHATHUSIMHU:
COBpPEMEHHBIE Hay4HOTO NO3HAHUA: - | pauMoOHaIbHAS byHKIuA,
cpeacTBa MOUCKa, | CGOPMUPOBAHHOCTD nokasarteiabHass GYHKIUS, CTENeHHas
aHanu3a U | MUPOBO33pEHUS, byHkuus, sorapupmMuueckas QyHKIus,
UHTEepIpeTanuu COOTBETCTBYIOIIETO TPUTOHOMETPUUECKHE byHKIHH,
uHpOpMaIUH, U | COBpEMEHHOMY YpPOBHIO | OOpaTHbIe (YHKLIHHU; YMEHHE CTPOHTH
uH(pOpMaIMOHHbIE pa3BUTHUS HayKHu u | rpaduku U3Y4YEeHHBIX byHKIU,
TEXHOJIOTUHU ISl | 00LIEeCTBEHHON NPaKTUKH, | HCIIOJIb30BaTh I'pa@UKH MPU U3yYCHHUHU
BBIMIOJIHEHHsI  3ajJay | OCHOBAHHOTO Ha JWajore | IpoleccoB M  3aBUCHUMOCTEH, TMpH
npodeccruoHanbHOU KyJbTyp, CIHOCOOCTBYIOLIETO | PEIIEHUU 3ajady U3 JIpYrux Yy4eOHBIX
e TeIbHOCTHU OCO3HAHHUIO CBOETO0 MecTa B | IpeAMETOB M 3aJady U3 peanbHOU
MOJUKYIBTYPHOM MHUPE; KU3HH; BBIpAXXKaTh bopmynamu
- COBEpPIICHCTBOBAHUE 3aBUCUMOCTH MEXJYy BEJIUYNHAMH;
SI3BIKOBOM M 4YUTATEIbCKOHN | yMETh OTIEpHUPOBATH MOHSITHSIMU:
KyJIbTypbl ~ KaK  CpEACTBa | TOXAECTBO, TOX/IECTBEHHOE
B3aUMOJIEHCTBUS MEXay | mpeoOpa3oBaHue, ypaBHEHHUE,
JTIOJbMHU U O3HAHUS MHDA, HEpPaBEHCTBO, CHCTEMa YypaBHEHUU U
OCO3HaHUE LEHHOCTH | HEPABEHCTB, PaBHOCHJIBHOCTH
Hay4YHOU NesTeIbHOCTH, | ypaBHEHHUH, HEPABEHCTB U CHCTEM,
FOTOBHOCTh  OCYILIECTBJATH | pallMOHAJbHBIE, UppannoHalbHbIE,
MPOEKTHYIO U | IOKa3aTelbHbIE, CTEIEHHBIE,
UCCIIEA0BATEIBCKYIO JorapupmMHuUecKue,
NesTeIbHOCTh TPUTOHOMETPUUECKHE ypaBHEHHUS,
WHAUBUYaJbHO U B TPyNIe. | HEPAaBEHCTBAa M  CHUCTEMBI; YMETh

OBnaneHue
YHHUBEpPCATbHBIMU y4E€OHBIMU
MMO3HaBaTCIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ uHpopmanuei:

- BJIaJeTh HaBBIKAMH
MoJydeHHusT WHPOpMAIUU U3
HCTOYHUKOB pa3HbIX THUIOB,

CaMOCTOSITEIIHHO
OCYIIECTBIISATh MOUCK,
aHaJIN3, CHCTEMAaTH3alHI0 W
UHTEPIPETALHIO

HHPOpMAIHH pa3IUYHBIX
BUJIOB " bopm
MpEJICTaBICHUS;

- CO03/JaBaTh TEKCTBI B
pa3nuyHBIX  Qopmatrax C
y4eTOM Ha3HAYCHUS
nHpopMauu W IeJIeBOH
ayaIUTOpHH, BBIOUpas
ONITUMATBHYIO bopmy
NpeaCTaBICHUS u
BU3yaJu3alluy;

- OLICHUBATH

JTOCTOBEPHOCTb,

JEeTUTUMHOCTh HMH(pOpPMAIUH,

pemarbs ypaBHEHHS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBK  Pa3JIUYHBIX

IIPUEMOB,; pemaTh YpaBHEHMUS,
HEpPaBEHCTBA u CHUCTEMBI c
mapaMeTpoM; NPHUMEHATh YypPaBHEHHS,
HEpPAaBEHCTBA, MX  CUCTEMBI  JJi

pelleHuss MaTeMaTHYeCKUX 3aaad u
3ajjady U3 pa3lMYHBIX oOjacTed HayKu
U peaJbHOMN KHU3HU;
yMETh cB0OOIHO
MOHATUSIMU:
napajJIeIbHbI MEPEHOC, CUMMETPHUS
Ha TJOCKOCTM U B TPOCTPAHCTBE,
OBOPOT, NpeoOpazoBaHue Moa00us,
no100HbIE burypsi; YMETh
pacmo3HaBaTh paBHBIE U MOJOOHBIE
burypel, B TOM 4YHCJIE B MPHUPOJE,
HUCKYCCTBE, ApXUTEKTYPE; YMETH
UCIO0JIb30BaTh reoMeTpuYecKue
OTHOLIEHUS, HaXOJUTh
reéOMETPUUECKUE BEJIMYUHBl (JJIMHA,
yroJ, mjaomanab, 00beM) MpHU pelIeHUH
3ajjad U3 JPYrux y4eOHBIX NMpPEIMETOB
U U3 pEATBbHOMN KU3HU

ONnCpUupoOBaThH




€€ COOTBETCTBUE IIPaBOBBHIM
u MOPaJabHO-3THYECKUM
HOpMawm;

- HCIOJIb30BaTh
MHPOPMAIMOHHBIX U
KOMMYHHMKaIlMOHHBIX
TEXHOJIOTMH B  pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX U
OpPraHu3alMOHHBIX 3aJa4 cC

cpeacTtBa

cobnoaeHnemM  TpeOoBaHHU

SPrOHOMHUKH, TEXHHUKHU

6e3omacHoCTH, TUTHEHHI,

pecypcocOepexeHus,

MpaBOBBIX U  JITUYECKHUX

HOPM, HOpM

nHPOpPMAITMOHHOU

0€30IIaCHOCTH;

- BIAJETh HaBBIKAMH

pacrno3HaBaHus U  3aLIUTHI

nHpopmManuu,

nHOPMAUOHHON

0€30MacHOCTHU JINYHOCTH
OK 03 IlnanupoBats u | B obmactu JYXOBHO- | YMETh ONEPUPOBATH MOHITUAMHU:
peain30BbIBaTh HpPaBCTBEHHOTO BOCIUTAHUSA: | UppallMOHAJIbHBIE, IoKa3aTejbHbIE,
coOCTBEHHOE - c(hopMHUPOBAHHOCTH CTEIEHHBIE, norapudmuyeckue,
npodecCHOHATbHOE U | HPAaBCTBEHHOTO CO3HaHUs, | TPUTOHOMETPUYECKHE ypaBHEHUS W
JUYHOCTHOE pa3BUTHUE, | ITUUECKOTO MOBEACHUS; HEPAaBEHCTBA, UX CUCTEMBI;
HpEANPUHUMATENBCKYIO | CTOCOOHOCTD OII€HUBATh yMETh OINEPUPOBATH MOHATUSIMH:
JeSITENIbHOCTD B | CUTyallUl0 U  NPUHUMATh | MHOTOTPaHHUK, ceueHue
npodeccuoHaIbHON OCO3HaHHBIE peueHus, | MHOrorpaHHHKa, Kyo0,
chepe, HCIOJIB30BATh | ODUEHTUPYSICh Ha MOpAJIBHO- | Mapaiielenunesn, npusmMa, NupaMmuia,
3HaHMUS MO (PMHAHCOBOH | HDaBCTBEHHbIE  HOPMBI U | GUTypa U TOBEPXHOCTHh BpalleHUS,
IPaMOTHOCTH B | IEHHOCTH; UUJIUHADP, KOHYC, 11ap, chepa, ceueHus
pa3IMYHbIX )KMU3HEHHBIX | - OCO3HaHUE JUYHOTO | GUTYPHI BpalleHHUs, IJIOCKOCTb,
CUTYaIUAX BKJIaJa B MOCTPOEHHUE | Kacaromascs chepsl, HUJIUHADA,

YCTOMYUBOTO OyAYyILIETO; KOHYca, IJIOIIA b MIOBEPXHOCTHU

- OTBETCTBEHHOE NUpaMuU/JIbl, MPU3MBI, KOHYca,

OTHOIIIEHUE K CBOMM | HUJMHApPA, Tmjomanb cdepbl, o0beM

ponutensM u (uUnM) ApPYyrum | Kkyoa, PSAMOYTOJIBHOTO

YJeHaM CeMbH, CO3JIaHUIO | Mapajjelenumnena, MHPaMUIBI,

ceMbH Ha OCHOBE | MPU3MBI, IHJIUHApA, KOHYyca, MIapa;

OCO3HAHHOTO NPUHSITHS | YMEHUE H300pakaTh MHOTOTPAHHUKH H

LEHHOCTEN CEMEWHOU >XMW3HU | IOBEPXHOCTH BpPAICHUS, UX CEUYECHUS

B COOTBETCTBUHU C|OT pYKH, C TIOMOIIBIO YEPTEKHBIX

TpaAUIHSIMHU HapOJIOB | HHCTPYMEHTOB u 3NEKTPOHHBIX

Poccun; CpEICTB; YMETH pacmo3HaBaTh

OBnanenue CUMMETPHIO B TMPOCTPAHCTBE; YMETh

YHHUBEPCATbHBIMU pacmno3HaBarth MpaBUIbHBIC

PETYNSATUBHBIMU MHOTOTPaHHUKHU;

NeNCTBUSAMU: YyMETh OINEPUPOBATH MOHATUSIMH:

a) caMmoopraHu3anms: NpsIMOYTOJIbHAsE CUCTEMa KOOpIWHAT,

- CaMOCTOSITEJIbHO KOOPAUHATHI TOYKH, BEKTOp,

OCYIIECTBISATH KOOpPJAUHAThl  BEKTOpa,  CKaJlsipHOE

MI03HABATEJIbHYIO IIPOU3BEICHUE, yroma MEXIY

NesiTeIbHOCTD, BBISIBJATH | BEKTOPAMHU, cymMma BEKTOPOB,

npoOJIeMBl, CTaBUTH U | IpOU3BEAEHUE BEKTOpa Ha YHCJO;




bopmynupoBaTh
COOCTBEHHEIE 3aga4u B
o0pa3oBaTenbHOM
NeSITeIbHOCTH U KU3HCHHBIX
CUTYAIUsX;

- CaMOCTOSTEIBHO
COCTaBISITh IUIAH PEIICHUS
npoOIeMBbI c Y4ETOM
UMEIOIUXCS pecypcos,
COOCTBEHHBIX BO3MOXXHOCTEHU
U MPEeANnOYTCHUN;

JaBaTh OI[CHKY HOBBIM
CUTyalMsIM; CIIOCOOCTBOBATH
(bopMUpOBaHUIO u
MPOSIBIICHUIO U POKO
APYIULHHU B pa3HBIX
ob0macTax 3HaHHUH,
MOCTOSIHHO ITOBBIIIATh CBOWM
o0pa3oBaTeNbHBII u
KYJIbTYPHBIH YPOBCHB;

0) CAMOKOHTpPOJIb:
HCIIO0JIb30BaTh MIPUEMBI
pediaekcuu NS OICHKH
CUTyalluu, BbIOOpA BEPHOTO
pelieHus;

- yMETb OI[CHUBATh PUCKHU U
CBOEBPEMEHHO  NPUHUMATH
pEUICHUS 110 UX CHHKCHUIO;
B) YMOIIMOHANbHBIH
WHTEJUIEKT,
Mpeanoiararmni
cpopMUPOBAHHOCTH
BHYTpEHHEH MOTHBAIIUH,
BKJIIOYAIOUIEN CTpEMJIECHHE K
JOCTUIKEHHIO 1€ U yCcIexy,
ONITUMHU3M, HHUIIHATHBHOCTH,
yMeHHE AEeHCTBOBATH, UCXOIA
U3 CBOMX BO3MOJXKHOCTEH;

- JMIATHH, BKJIIOUAIOTIEH
CIOCOOHOCTH MOHUMATh
OMOIMOHAIBLHOE COCTOSHUE
IPYTHX, YYUTBIBATH €r0 TPH
OCYIIECTBICHUU
KOMMYHHKAIIUH,
CIIOCOOHOCTh K COYYBCTBHUIO
U COIEPEKUBAHUIO;
COIIMAIBHBIX HaBBIKOB,
BKJIIOYAKIINX CIIOCOOHOCTH
BBICTPAWBATh OTHOIICHUS C
IPYTUMHU JTIOIbMH,
3a00THUTHCS, HpOSIBIATH
HHTEpeC u pa3pemaTb
KOH(JIMKTEHI

HaxoJIUTh
dbopmyn
OTpe3Ka,
TOYKaMH

C TOMOUIbI0 M3YYEHHBIX
KOOPIUHATHI CepEaHHBI
pacCTOSIHUE MEXIYy JBYMs

OK 04 DddexTuBao
B3aUMOJIeHiCTBOBATh U
paborath

KOJIJICKTHBE

TOTOBHOCTH K
CaMOpa3BUTHUIO,
CaMOCTOATCIBbHOCTH u
CaMOONPCACICHUIO,

- YMETh

CIIy4aiHbIN

coOrITHE,
COOBITHS;

OIepUpoOBaTh
ONBIT U
BEPOSATHOCTD
YMETh

MOHSATHSAMH:
cllydaliHO€E
CIIy4alHOTO
BBIYUCIISATH




KOMaHAC

-OBJIAJICHUE HaBBIKAMHU
y4eOHO-HCCIeI0BaTeILCKOH,
IIPOEKTHON U COUMAJIBHOU
IesITEeNbHOCTH;

OBnaneHue
YHUBEPCATbHBIMHU
KOMMYHHUKATUBHBIMU
NEUCTBUIMU:

0) COBMECTHas
JICATCIbHOCTD:

- IOHHMATh H
HCII0Jb30BaTh
MperuMyIIecTBa KOMaHIHOU U
WHJIMBUYaJTbHOU paboThI;
MPUHUMATH LeJIu
COBMECTHON  JI€ATCIILHOCTH,
OpPraHM30BHIBATH u
KOOPAHHUPOBATH  JICHCTBUS
o ee JOCTHIKEHHIO:

COCTaBJISATh MJIAH ACHCTBHUH,
pacnpenensaTh poJil C yUeTOM

MHEHUU YY4aCTHUKOB
0o0CcyXaTh pe3yJIbTaThl
COBMECTHOW paboOThI;

- KOOPAUHUPOBATH U
BBIIIOJIHATH pabdoty B
YCIOBHSAX peanpHOro,
BUPTYaIbHOTO u
KOMOHWHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYILIECTBISATH
MO3UTUBHOE CTPATEruuecKoe
MOBEJAEHUE B  pa3IMYHBIX
CUTYyalUsX, HNpOSIBISATH
TBOPYECTBO M BOOOpakeHHe,
OBITH MHULIMATUBHBIM.
OBnanenue
YHUBEpCaJIbHBIMU
pETyJIATUBHBIMU
NEUCTBUSIMU:

r) OpUHATHE ce0s U OPYrux
JNIONEN:

- IPUHUMATh MOTHUBBl U
apryMEHTBl JPYrUX JIOJeH
IIpU aHaJIU3€ pe3yIbTaToOB
NEesATEIbHOCTH;

- IpUu3HaBaTb CBOC IpaBO H

IpaBO JIPYyrux JIOJEH Ha
OLIMOKH;
pa3BUBATH CITOCOOHOCTH

MOHUMATh MHUP C TO3UIUH
IPYroro 4yeioBeka

BEPOSTHOCTD c MCTIOJIb30BaHUEM
rpaUUEecKUX METOJOB; MNPHUMEHITH
bOpMyNBl CIOXKEHHS M YMHOXEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HAKTHI
u  GopMmynsl TpH pEHICHWH 3ajady;
OIIEHHBATh BEPOSTHOCTH pPEalbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH
BEJIMYMHAMH;  yYMEHHE  HPUBOJAHUTH
HpUMEPHI NPOSABICHUS 3aKOHa
OONBIIMX 4YHUCET B NPUPOJHBIX U
00IIEeCTBEHHBIX SABICHUSIX;

yMeTh cBOOOJIHO ONIepHUpPOBATH
HOHATUSAMH:  CTENEHb C  LEJBIM
[I0Kas3aTejaeM, KOpPEHb HaTypaJbHOU
CTENEeHH, CTENEeHb C PpaluOHAIbHBIM
IoKa3aTeJeM, CTEINEeHb c
e CTBUTEIbHBIM (BemEeCTBEHHBIM)
okasaTeseM, JorapudM ducia, CHHYC,
KOCHHYC M TAHT€HC MPOU3BOJIBHOTO
qHCIa;

- yMeTh cBOOOIHO OIIepUPOBATH
NOHSITHSIMH: rpaduk byHKINH,
oOparHas byHKIUSA, KOMIIO3 UL
GyHKIUH, JAHENHas byHKIMA,
KBaapaTUuHas (QyHKIUs, CTeneHHas
GyHKIMS C LeJbIM IOKa3aTeleM,
TPUTOHOMETPUUECKHE byHKIMH,
oOpaTHbIE TPUTOHOMETPUYECKHUE
byHKIMH, nokaszaresbHas u
norapudmuyeckas GYHKIUHU; YMETh
CTPOUTH rpaduku byHKIHH,
BBINIOJIHATH NIpeoOpa3zoBaHus rpa@uKoB
byHKIU;

- yMETh UCI0JIb30BaTh rpaduku

byHKIMN 1718 W3ydeHUs NPOIEeCCOB U
3aBUCUMOCTEN NMpPU pElIeHUU 3aj1ad U3
JpYrux YyueOHBbIX MpeIMEeTOB U U3

pearbHOU KU3HU; BBIpaXkaThb
dbopMylramMu  3aBUCHUMOCTH  MEXIY
BEIIMYNHAMH;

- cBOOONHO OIepUpPOBATH
NOHSATHSIMH:  YETHOCTh  (DYHKIIWH,
NEepUOIUYHOCTD byHKIIUH,
OTPAaHHUYEHHOCTH byHKINH,

MOHOTOHHOCTh (YHKIIUH, 3SKCTPEMYM
byHKIMHU, HanboJbIlIee U HaMeHbIIIee
3HaueHUs (QYHKUMU Ha MPOMEXKYTKE;
YMETh NpOBOJIUTh  HCCIIeJOBaHUE
byHKIUY;

YyMETb  HCIOJb30BaTh CBOMCTBA W
rpapuku  QyHKOUMNA IS peuieHus
ypaBHEHUH, HEPaBEHCTB U 3aJay cC
napaMmeTpaMu; n3obpaxarts Ha
KOOPJAMHATHON IJIOCKOCTH MHOXECTBa
peUIeHUN ypaBHEHUH, HEPABEHCTB U UX
CHUCTEM

OK 05 OcymecTBasiTh

B o0Onactu »3CTETUUYECKOTO

YMCTh ONICPUPOBATH IIOHATHUAMM:




YCTHYIO i1
MUChMEHHYIO
KOMMYHHKAIUIO Ha
rocyJaapCcTBEHHOM
SI3BIKE Poccuiickoit
dengepanuu ¢ y4eToMm
ocoOeHHOCTEH
COILIMAJILHOTO u
KyJIbTYpPHOTO
KOHTEKCTa

BOCIIUTAHHMS:
- 3CTETUYECKOE OTHOIIEHHE K
MHpPY, BKJIIOYas DJCTETHKY
ObITa, HAay4YHOTO u
TEXHHUYECKOTO  TBOPYECTBA,
cIopTa, Tpyla u
00IIECTBEHHBIX OTHOIICHU;
CIIOCOOHOCTh BOCHPHHHUMATH
pa3IMYHbIE BUJIBI UCKYCCTBA,
TPaAUIIMA W  TBOPYECTBO
CBOETro W JPYTrux HApPOJOB,

OIIYyIIATh HMOIIMOHAIBHOE
BO3JICHiCTBHE HCKYCCTBA;
- yOeX/JIEeHHOCTh B

cpenHee apudMeTHYecKoe, MeJuaHa,
HanOoJbllee ¥ HAUMEHbIIEE 3HAYCHUS,
pa3Max, JucCIepCcus, CTaHJapTHOE
OTKJIOHEHHUE YU CIIOBOTO Habopa;
yMEHHE U3BIICKAaTh, HHTEPIPETUPOBATH
uHpOpManu0, TPEACTABICHHYIO B
Tabnunax, Ha auarpaMmmax, rpadukax,
OTpaXalIyl0 CBOWCTBAa  peEalbHBIX
NPOLECCOB MU SBICHUHN; MPEACTABIATH
MHPOPMAIIMIO C MOMOUIBIO TaONHUI H
quarpamm; M CCIIeI0BATH
CTaTUCTUYCCKHUE JAHHBIC, B TOM YHCJE
C MPUMEHEHUEM TpapUIECKUX METOOB
U JJIGKTPOHHBIX CPEJCTB;

3HaUMMOCTH JUIsSl JTUYHOCTU U | - YMEThb ONEpPUPOBATh HOHITUIMHU:

o0lIecTBa OTEUYECTBEHHOI'O U | TOUKA, npsimasi, IJIOCKOCTD,

MHUPOBOTO HUCKYCCTBA, | IPOCTPAHCTBO,  JBYIPaHHBIM  yroda,

STHUYECKUX KYJbTYPHBIX | CKPEIIMBAIOLIUECS HpsiMbIE,

TpaAMLUMUIl W HAPOJHOIO | MapajjelbHOCTh u

TBOPUYECTBA; HNEePHEHIUKYISIPHOCTh HPSIMBIX u

- TOTOBHOCTb K | IJOCKOCTEeH, Yroa MexAy HpsSMbIMH,

CaMOBBIP@XXEHHMIO B PAa3HBIX | yroJd MEXJYy NpsAMOH M IJIOCKOCTBIO,

BUIAX HUCKYCCTBA, | YroJ MEXY MJIOCKOCTSAMH,

CTpeMJIEHHE HNpOSIBJIATH | paCCTOSIHUE OT TOYKM A0 IJIOCKOCTH,

KayecTBa TBOPUYECKOH | paccTosiHUE MEX Y OPSMbIMH,

JUYHOCTH; paccTOsSIHUE MEXY MIOCKOCTIMHU;

OBnanenue - YMETh HCHOJb30BaTh NPU PEIICHUU

YHUBEpCaJIbHBIMU 3ajlay U3y4deHHbIEe (AKThl U TEOPEMBI

KOMMYHHUKAaTHBHBIMHU IUNIAHUMETPUHM; YMEHHUE  OLIEHUBATh

NefCTBUAMU: pazMepbl  00BEKTOB  OKPY)KalOUIETo

a) oOmeHue: MHpa

- OCYILIECTBIATH

KOMMYHHMKallul  BO  BCEX

cepax KXKHU3HU;

- pacno3HaBaTh

HeBepOanbHbIE CpeacTBa

oOIIeHus, MMOHUMATh

3HA4YEHUE COLIMAJIBHBIX

3HAKOB, pacrno3HaBaTh

MNPEANOChIIKN KOH(MIUKTHBIX

CUTyaluu u CMSTYaTh

KOH(JIUKTHI;

pa3BEpPHYTO " JIOTUYHO

u3JjaraThb CBOIO TOYKY 3pEHUSA

c HCII0JIb30BaHUEM

SA3BIKOBBIX CPEJICTB
OK 06 IlposBasars |- OCO3HaHUE yMETh OIIEpUPOBATH MOHATUAMMU:
rpakxJaHCKO- 00yJaromMUMHUCS POCCUMCKON | MPSIMOYroJibHAsE CUCTEMa KOOpIWHAT,
NaTPUOTUUECKYIO rpakJaHCKOW UJIEHTUYHOCTH; | KOOPIMHATHI TOYKH, BEKTOP,
HO3ULHIO, LleJICHAIPaBJIE€HHOE pa3BUTHE | KOOPAUHATBHl  BEKTOpa,  CKallsIpHOE
JE€MOHCTPUPOBATH BHYTpPEHHEU MNO3UIUU | IPOU3BENIEHHUE, yroma MEXIY
OCO3HaHHOE JUYHOCTH Ha OCHOBE | BEKTOpaMHu, cymMMma BEKTOPOB,
IOBEJICHNE HAa OCHOBE | 1YXOBHO-HPaBCTBEHHBIX IpOU3BEJECHUE BEKTOpa Ha YHUCIO;
TPaAULMOHHBIX LIEHHOCTEeH HapoOJOB | HAXOAUTh C IOMOINBIO H3YYEHHBIX
00111eYeI0BEeYECKHUX Poccuiickon denepanuu, | Gopmyn KOOPAUHATHI CEpEAUHBI
LEHHOCTeH, B TOM | HICTOPUUYECKUX U | OTpE3Ka, pACCTOSIHHE MEXIAYy JABYMS

qUuCJIC C yY4CeTOM

HAUMOHAJIBHO-KYJIBTYPHBIX

TOYKaMU;




rapMOHH3aIUU
ME)KHAIIMOHAJIBHBIX |
MEXKPETUTUO3HBIX
OTHOIICHHH,
NPUMEHSATD
CTaHIAPTHI
AHTHUKOPPYHIIMOHHOT O
MMOBEACHHS

Tpanuuuii,  GopmupoBaHue
CHUCTEMBI 3HAYUMBIX
LEHHOCTHO-CMBICIOBBIX
YCTaHOBOK,
AHTUKOPPYMIIHOHHOTO
MHPOBO33pEHUS,
IPaBOCO3HAHUS,
9KOJIOTHYECKOW  KYJIBTYpHI,

CIIOCOOHOCTHU CTABUTH LIEJIU U
CTpOI/ITB KHU3HCHHBIC IIJIaHbI,

B qacCTu I'paXXaaHCKOI'O
BOCIIMTAHUA:
- OCO3HaHHuc CBOHX

KOHCTUTYIMOHHBIX TMpaB H
00s13aHHOCTEH, yBaXXeHUE
3aKOHA U MPaBOMOPSIKA;
MPUHSATHE

TpaJIULUOHH
BIX

HallMOHAJIbH
BIX,
00IIeYeIOBEYECCKHUX
T'YMaHUCTUYECKUX u
JE€MOKPATUUECKUX
LIEHHOCTEH;

rOTOBHOCTbH

MPOTHUBOCTOATH
AKCTPEMU3MA,
HalMoHallu3Ma,

KceHohoOum

nacoOJIOrunu

,
TUCKPUMUHAIIUT no
COIIMAJIbHBIM, PEIUTHUO3HBIM,
PacoBBIM, HallMOHAJIbHBIM
MpU3HaAKaM;

- TOTOBHOCTH BECTH
COBMECTHYIO JE€ATEIBHOCTh B
HHTEpecax rpakJJaHCKOTr 0O
obmiecTBa, Yy4yacTBOBaTh B
CaMOYIpaBJE€HUHU B
obureobpa3oBaTeabHOU
OpraHu3aluu U  JETCKO-
IOHOIIECKUX OPraHu3alusix;

- yMEHHue
B3aNMOJIENICTBOBATH c
COIMANIbHBIMH HWHCTUTYTaMU
B COOTBETCTBUH C  HX
GYHKIUSAMHU U Ha3HAYCHUEM;
- TOTOBHOCTH K
TYMaHUTapHOU u
BOJIOHTEPCKOH
NesiTeIbHOCTH;
MaTPUOTUYECKOTO
BOCIUTAHHUS:

- cpOopMHUPOBAHHOCTH

POCCUNCKOU rpaXXTaHCKOU

-YMETh BBIOUpATH MOAX 0NN I
W3YYEHHBIH  METOJ AN  pelIeHHUs
3a/1a4H, pacno3HaBaTh
MaTeMaTHYeCKHE baKThI u
MaTeMaTHYECKHE MOJIEIIN B
MIPUPOTHBIX u 00IIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE, YMEHHUE

IPUBOAUTH NIPUMEPHl MAaTEMaTUYECKUX
OTKPBITUM POCCHMCKOW U MHUPOBOU
MaTEeMaTU4YECKON HAYKH.

- YMEThb  ONEpPHUPOBATH  IOHATUAMH:
CIIly4allHBIi  ONBIT M  Clyd4alHOE
CcOOBITHE, BEPOSATHOCTh CIy4alHOTO
coOBITHUS; yMETh BBIYUCIIATH
BEPOATHOCTD c HCIIO0JIb30BAaHUEM
rpagu4ecKuXx METOJO0B; IMPUMEHATH
GOpMyJIBl CIOXKEHHS M YMHOXEHHS

BEPOSTHOCTEH, KOMOMHATOPHBIE (HAKTHI
u  Gopmynbl IpH peHIeHUH 3ajady;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX
COOBITHI; 3HAKOMCTBO CO ClIy4yailHBIMU
BEJIWYMHAMM;  yYMEHHUE  MPHUBOAUTH
IIPUMEPHI IIPOSIBJIICHUS 3aKO0Ha
O0OJBIIMX YHCEI B NPUPOAHBIX H
00IIECTBEHHBIX SABJICHUSIX




UJIEHTUYHOCTH,
aTpUOTHU3MA, YBAXEHUS K
CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH nepen
Ponunoii, ropnoctu 3a cBOH
Kpau, cBorw Poauny, cBou
S3bIK U KYJBTYpYy, HpOILIOE
u HacTosAuee
MHOT'OHAllMOHAJIBHOTO

Hapona Poccuu; LEHHOCTHOE

OTHOLICHUC K
rocynapCcTBEHHBIM

CHUMBOJIaM, HCTOPUYECKOMY U
MIPUPOJHOMY Hacliequlo,
IIaMsaTHHUKaM, TpaauuusaM
HapoJ0B Poccuu,

OOCTUXKECHUIM Poccun B
HayKe, HMCKYCCTBE, CIOpTE,
TEXHOJIOTHAX U TPYAE;

- uaeHas yOEXKJIEHHOCTbD,
TOTOBHOCTh K CIHYXCHHIO H
3aIUTe OTeuecTBa,
OTBETCTBEHHOCTh 3a  €r0
cyns0y; OCBOECHHBIE
o0yJarmuMucs
MEXIPEIMETHBIC TMOHSITHS H
YHUBEpCAJbHBIC y4eOHbIC
JIEHCTBUS (perynsiTUBHEIC,
MMOo3HaBaTeIbHEIE,
KOMMYHHUKATUBHBIC);

- CIIOCOOHOCTH uX
HCIOJIb30BaHUS B
MO3HaBaTeIbHOMI Hu
COIlMAJILHOU MPAaKTHUKE,
TOTOBHOCThH K
CaMOCTOSATEIILHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIEHUIO yueOHO#

NesTeAbHOCTH, OpPTaHU3aIUuH
y4eOHOT0 COTpPYJIHHUYECTBA C
Mearorn4yecKuMu
paboTHUKaMuU "
CBEpCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUU
WHAWBUIYAJIbHOMN
oOpa3zoBarelbHOU
TpaeKTOpHH;

- OBJIAJIEHUE HaBBIKAMHU
y4eOHO-HMCcCIeI0BaTeIbCKOM,
NMPOEKTHOW H COLMAJIbHOU
NesITEIbHOCTH




OK
ConelicTBOBAThH
COXpaHECHUIO
OKpYyXarleh cpenasl,
pecypcocOepeKeHuIo,
NPUMEHSATh 3HaHUSA 00
W3MEHEHHHU KJIMMAaTa,
HPUHIUIIBI
OepexXIUBOTO
MPOU3BOJICTBA,

3¢ pexTUBHO
JNEMCTBOBATH B
Yype3BbIYalHBIX
CHUTYyaIusIX

07

- HC IPpUHHUMATDb ,Z[GﬁCTBPISI,

NpUHOCSIINE BpeN
OKpYXaIIIEN cpele;
- yMEeTh IpPOTHO3UPOBATH
HeOJaronpusTHbIE

9KOJIOTUYECKHE IOCIEICTBUSA
HNpeaIPUHUMAEMBbIX
JNEUCTBUH,  NpenoTBpallarh
ux;

- pacUIUpUTH OIIBIT
NEesITEIbHOCTHU
JKOJIOTUYECKOHU
HallpaBJIEHHOCTH;
pa3pabaThIBaTh IaH
peueHus npo0seMbl c
y4€TOM aHajlnu3a UMEILIUXCS
MaTepUaIbHBIX u

HEMaTEepPUAIBHBIX PECYPCOB;

- OCYIIECTBIATH

LICJICHANIPABJICHHBIA  MOUCK
rnepeHoca CpENCTB u
crmoco0oB necTBUS B

npodeCCUOHATBHYIO CPEY;
- YMETb HNEPCHOCUTHL 3HAHUA

B MMO3HABAaTCIbHYIO u
MPaKTUYECKYIO obnactu
KHU3HCACATCIBHOCTH,

- npcéajiararb HOBBIC
IIPOCKThI, OLCHUBATHL HJACHU C
103U HOBU3HBI,
OPUTHUHAJIIBHOCTH,

MPAaKTHYECKOW 3HAYUMOCTH;
- JlaBaTh OLEHKY HOBBIM

CUTYyallusM, BHOCHUTDH
KOPPCKTUBBI B ACATCIBHOCTD,
OICHHUBATH COOTBECTCTBHUC

pe3yJNbTaTOB IEIsIM

IIOHATHUAMM:

byHKIHSA,
nepBooOpa3Has,

yMETh

byHKIHSA,
NpOU3BOJHAS,

OIEepUpOBaTh
HeIpepbIBHAS
onpeaeaeHHbII

UHTErpai; YMETh

HaxXO0JUTh IIPOU3BOIHBIC
BJIEMEHTApHBIX (YHKIUNA, HCHOIB3YsA
CIIPaBOYHBIE MaTepHUAJIbl; UCCIEN0BATH
B MNpOCTEHINNX ciydasx (YHKIUU Ha
MOHOTOHHOCTb, HAXOAUTh HAaUOOIbIINE

M HauMEHbIIME 3HAYCHUS (QYHKLIHI;

CTpOUTh TpadUKH MHOTOWICHOB C
HCIIOJIb30BAaHUEM amnmapara
MaTEMaTUYECKOTO aHaIN3a;
IIPUMEHATH IIPOU3BOIHYIO npu

pCIICHHUHN 3aJa4 Ha JBUKCHHC, PCIIATH
MNPAaKTUKO-OPUCHTUPOBAHHBIC 3aJgadu

Ha HauOoJIbIINE HMHaAaUMCHBIINEC

3Ha4Y€HMUs, Ha HaXxO0XJEHUue MYyTH,
CKOpPOCTHU U YCKOPEHHUS;
HOHSTUIMH:

- YMEThb ONIEpPUPOBATH

JIBU)KEHHE B MPOCTPAHCTBE, MOJO0OHBIE

burypsi B
UCIO0JIb30BaTh OTHOLIEHHE IUIOIAAeH

IPOCTPAHCTBE;

MOBEPXHOCTEN M 00BEMOB TOJOOHBIX
buryp npu peneHuu 3anay;

YyMETh  BBIYHCISATH TE€OMETPHYECKHE
BEJIMYUHBl (JJIMHA, YroJ, IUIOIIalb,
0o0beMm, omasnb MMOBEPXHOCTH),

UCTONb3ysl U3y4YeHHBIE (QOpPMYyIBl U
METO/IbI




BbInyCKHMK, OCBOMBIIUNI

00pa3oBaTeNbHYI0 IPOrpaMMy, JTOJDKEH 00Jaaarh mpodecCHOHATbHBIMU

KOMIICTCHIHUAMHA, COOTBETCTBYOIIUMU BBI6paHHBIM BUJaaM ACATCIBbHOCTH.

Bubl 1eSTENBHOCTH [TpodeccnonanbHbple  KOMIIETEHIIMHM,  COOTBETCTBYIOIIME  BUAAM
e TEIbHOCTH
1 2
BoinoaHeHe  mTykaTypHbix — H[IK X.1. BeinmonHats mrykaTypHble paOOThl IO OTAENIKE BHYTPEHHUX U
IIEKOPAaTUBHBIX pabot (mOHapYyKHBIX OBEPXHOCTEHN 3aHUI U COOPYKEHUI.
BBHIOOPY) MK X.2. BbemonHaTh paboThl MO YCTPOMCTBY HAJIMBHBIX IIOJIOB H

OCHOBaHUH I10J1 ITOJIBI.

[TK.X.3 BblntosiHeHNE NEKOPAaTUBHBIX IITYKATYPOK.
[MK.X.4. PemMOHT IUTyKaTypKd, HaJIMBHOIO
TETUION30JIALIMOHHBIX KOMIIO3ULIIMOHHBIX CUCTEM.

nona, (acagHBIX

BLIITOJTHCHHUEC MOHTa)Xa KapKaCHO-

MK X.1. BpINOAHATH NOArOTOBUTENbHBIE pPAOOTHI MPU MOHTAXKE U

OOIIMBHBIX  KOHCTPYKIUH  (TOOTIENKEe KapKaCHO-OOIIMBHBIX KOHCTPYKIIUM.
BEIOODY) MK X.2. BbInonHATe pabOThl MO MOHTaXy KapKaCHO-OOIINMBHBIX
KOHCTPYKLUI U3 pa3InNYHbIX MAaT€pPUAJIOB.
[TK X.3. BbIIOMHATE OTJENKY KapKaCHO-OOINBHBIX KOHCTPYKILIUM.
[TK X.4. BoImOTHATS PEMOHT KapKacCHO-OOITMBHBIX KOHCTPYKIIHIA.
BBITIOJTHEHUE MaJSIPHBIX ul[IK X.1. BBIMONHATH MOATOTOBUTEIBHBIE PaOOTHI MPU MPOU3BOJICTBE
NIeKOPaTUBHO-XYJ0KECTBEHHBIX  MAJIPHBIX pabOT MpU OTAEIKE MOBEPXHOCTEH 3/1aHUI U COOPYKEHHI.
padoT (1o BEIOOPY) MK X.2. BeImoiHSITh paboThl IO OKPAIIMBAHUIO M OKJICUBAHUIO 000SIMU
MOBEPXHOCTEH pa3IMYHBIMHU CIIOCOOAMHU.
MK X.3. BbIMmonmHATE ACKOPATUBHO-XYIOKECTBEHHYIO  OTACIIKY)
MOBEPXHOCTEH pa3IMYHBIMHU CIIOCOOAMHU.
[MK. X.4. BbINOMHATE PEMOHT M BOCCTAaHOBJIEHHWE OKPALICHHBIX WU
OKJIEEHHBIX 000sIMH TOBEPXHOCTEH.
BBITIOJTHEHUE 00m1oBoYHBIX [[IK X.1. BBIMONHATE MOArOTOBUTENbHBIE PAaOOTHl MPH MPOU3BOJICTBE
MO3aW4HbIX W JIEKOPATHBHBIX|OOIUIIOBOYHBIX, MO3aUYHBIX U JEKOPATUBHBIX PadOT.
paboT (10 BEIOOPY) MK X.2. BpImonHAT O0OJMIIOBOYHBIE pabOThl TOPU3OHTAIBHBIX,

BEPTUKAIbHBIX, BHYTPEHHUX HApY>KHbIX, HAKJIOHHBIX IOBEPXHOCTEU
BIAHUNA U COOPYKECHUM.

MK X.3. YcTpanBaTh IEKOpPATUBHBIE M XYA0KECTBEHHBIE MO3aNMYHbBIC
[TOBEPXHOCTHU.

MK X.4. BbINogHATP pPEMOHT OOJIMIOBAaHHBIX MOBEPXHOCTEH U
MO3aU4HbIX TOKPBITUH.




2. CTPYKTYPA U COAEPKAHUE YUYEBHOMN JUCHUITIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bun yueOHoii paboTbl Obven
> yacax®

O06beM 00pa3oBaTENbHOM MPOrPaMMBbl JUCIUTUTHHBI
B T.4.
OCHOBHOE COEpKAHUE 278
B T. 4..
TEOPETUYECKOE ODYUECHHE

220
NPaKTUUCCKUAC 3aHATHA

58
[TpodeccronanbHO-OpUEHTUPOBAHHOE COEpKAHME (COoNepKaHIe 62
HNPUKJIAJTHOTO MOJYJA)

B T. 4.

TEOPETHUECKOE ODyUECHUE 4
TNPaKTUICCKNAC 3aHATHA

47
KOHCYJIbTall1 5
[TpomerxxyTouHas arrectauus (IK3aMeH) 6




2.2. TeMmaTnuyeCcKMii IVIAH U COeP:KaHMe YUeOHOM JUCHMIIIIMHBI

HaumenoBanue pasnenos | Conepkanue yueOHOTO Marepuana (OCHOBHOE Obnem [Dopmupyembie
A TEM U Mpo¢decCuOHATbHOOPUEHTUPOBAHHOE), qacos | KOMICTCHIMH
71a00paTOpHbIE U IPAKTUUECKUE 3AHATHUS,
I 3 4
OCHOBHO€ COIEpIKaHUE
Pasznen 1. [IloBTropenue 20 OK-01, OK-02,
Kypca MaTeMaTUKHU OK- 03, OK-04,
OCHOBHOI1 IIIKOJIBI OK-05, OK-00,
Tema 1.1 Conepkanue yueOHOro MaTtepuana Z OK-07 TIK X.1.
[lenn " 3a7aunba3oBbic 3HAHUS M YMEHHsI [0 MaTeMaTHKE B IIK X.2. TIK
MaTeMaTHKH npunpopecCHOHANIBHOW W B MOBCEIHEBHOMN X.3 IIK X.4.
OCBOCHHH CIICHHUAJIBHOCTH |[1€ATECIIHPHOCTH.
KOMOMHHUpPOBAHHOE 3aHATUE
Tema 1.2 ConeprxkaHue yuebOHOTO MaTepHuala Z
Uucna u  BpIYKCIEHUSA.|[[eHcTBUSA Haxg IMOJIOXKUTEIbHBIMU U
Bripaxxenus U|OTPUIIATEIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH
npeoOpa3zoBaHus U JECATUYHBIMU JPOOSIMH.
JleicTBus co CTEIECHSIMU, bopmybl
COKpaIIeHHOIO0 YMHOXEHUS.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 1.3. [IpodeccrnoHanbHO-OPUEHTUPOBAHHOE 2
['eoMeTpus HA IIIOCKOCTH
coJiepKaHue (comepxanue MPUKIATHOTO
Buael MIOCKUX (PUTYyp W UX ILIOIIAAb.
[IpakTUKO-OPUEHTUPOBAHHBIE 3aJaud B Kypce
TEOMETPUHU Ha IJIOCKOCTHU
IIpakTH4YECKOEC 3aHATHE
I'ema 1.4 ConepikaHue yudeOHOro MaTepuana 4
[IponeHTHBIE BBIUMCIECHHUSA [[pOCTHIE IHPOLEHTEHI, pa3Hble CIOCODBI HX
BeluMcieHUs. CI0KHBIE TPOLEHTHI
IIpakTH4YECKOEC 3aHATHE
I'ema 1.5 ConepikaHue yueOHOro MaTepuana Z
gg;;é{e%}lc%%g JIHEHHbIe, KBajipaTHbIC, JApPOOHO-ITNHCIHbIC
YpaBHEHUS U HEpABEHCTBA
IIpakTH4YEeCKOE 3aHATHE
Tema 1.6 Coneprxanue yuebOHOTO MaTepHuala b
Cucrembl ypaBHeHHH U |CiocoOBbl  pENIEHUs  CHCTEM  JIMHEMHBIX
HCPABCHCTB ypaBHeHui. lloHstua: marpuna 2x2 um 3x3,
ompenenurTens  Marpunbl.  Meron Taycca.
CucteMbl HEJIMHENHBIX ypaBHEHHU. CuCTEMBI
HEPABEHCTB
KOMOMHHUPOBAHHOE 3aHATUE
Tema 1.7 ConepikaHue yu4eOHOro MaTepuana A
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BxogHON KOHTPOIb

Briuncinenus u npeodpa3oBaHus. YpaBHEHUS U
HEpaBeHCTBA. I eoMeTpHs HA IIOCKOCTH

KoHTpoibHast paboTa

Pasznen 2 IIlpsimbie u 20 OK-01, OK-03,
IJIOCKOCTH B OK- 04, 0K-07
Tema 2.1. ConmeprxaHue yuebOHOTO MaTepuaia A K X.1. IIK
OCHOBHBIE TTOHSITHS [Ipenmer crepeomeTpun. OCHOBHBIE IMOHATHA X 2. TIK X.3
cTepeoMeTpun. (TOouka, mpsiMas, IJIOCKOCTh, HPOCTPAHCTBO). [IK X.4.
PaCTIONOKEHHE TPAMBIX OCHOBHBIE aKCUOMBI CTEPEOMETPHUHU.
1 MIIOCKOCTel [lepecekaromuecs, rnapaiieibHble 5
CKpelmuBawmuecs  npsameie. llpusHak u
CBOMCTBO CKpPEILIUBAKOIIUXCS N PAMBIX.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 2.2. ConeprxkaHue yuebOHOTO MaTepHuala §)
[lapa/uiebHOCTD HPHMHX’Hapanneanme npsamas 51 MJIOCKOCTh.
npsamoii  m  mumockoctu,Onpeneneune.  Ilpusmak.  Cpoiictea  (c
IOCKOCTEl nokazaTenbcTBOM). [lapannenbHble MIOCKOCTH.
Onpenenenue. IIpusnak. CBoiicTBa (c
T0Ka3aTeJIbCTBOM). TeTpasap U ero 3J1eMEHTHI.
KOMOMHHUpPOBAHHOE 3aHATUE
T'ema 2.3. ConeprxkaHue yuebOHOTO MaTepHuala 2
[TepnenanKky ApHOCTE  |[TeprnienaukyaspHble HpsaMbie. IlapanienbHbie
NPAMBIX, IPAMOH 1 [psiMble, TEPNEHIUKYIAPHBIE K TLIOCKOCTH.
TUIOCKOCTH, MIIOCKOCTEN [Tpyspak mepneHAUKYISPHOCTH MPAMOH  u
MiIocKocTH. Jloka3zaTenbCTRO.
[lepnenauKysp U HaKJIOHHAai.
[lepnenaukynsapHele  MmockocTu.  lIpu3sHak
[MEPIEHAUKYIIPHOCTH IUIOCKOCTEH.
J/loxa3aTenbCTBO.
PaccTosiHMs B IPOCTPAHCTBE
KOMOMHHUPOBAHHOE 3aHATUE
Tema 2.4. ConepikaHue y4eOHOro MaTepuana 4
Teopema o Tpex Teopema 0 Tpex NEPNEHAUKYIISApax.
MepPIeHINKYIAPax JloKa3aTenbCcTBO. YTON MEXAYy TMpsAMOA U
KoMOMHHpPOBaHHOE 3aHATHE
Tema 2.5. [IpodeccrnonanbHO-OpHUEHTUPOBAHHOE 4
[TapannensHsble, cCoIEpKaHUE (conepxanue MIPUKIATHOTO
NEePUEHAUKYISIPHEIE, AKCHOMBI CTEPEOMETPHH.
CKpeIIUBaIOIAEC [lepneHAUKYIAPHOCTh NPAMON U IJIOCKOCTH,
psMbI€e mapaajieIbHOCTh ABYX MPAMBIX,
IIpakTH4YECKOE 3aHATHE
Tema 2.6. ConepikaHue yueOHOro MaTepuana Z

Pewmenue 3anau. [Ipamsie
U INIOCKOCTH B

PacrosioxkeHre IMpsIMBIX M IUIOCKOCTEH B

[IPOCTPAaHCTBE. [lepneHqUKYyIAPHOCTH u
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KoHTpoibHast paboTa

IIPOCTPAHCTBE
Paznen 3. Koopaunatsl u 16 OK-02, OK-03,
BEKTOPHI OK- 04, OK-07
Tema 3.1 CoaepikaHue yu4eOHOro MaTepuana q IIK X.1. I[IK

JleKapTOBbI KOOPAMHATEI B|/[ekapTOBBl KOOPJAMHATHI B IMPOCTPAHCTBE. X.2. IK X.3

[IPOCTPaHCTBE. [Ipocreimue 3a1a4u B KOOpAMHATAaX. [IK X.4.

PaccTossHHE MEXKIY HBYM,IKOMf)I/IHI/IpOBaHHOC 3aHATHC

TOYKAMHU. Koopaunatsr

CepEeIUHBI OTPE3Ka

Tema 3.2 CoaepikaHue yu4eOHOro MaTtepuana 8

BexTtopel B npocTtpancTBe.BekTopsl B mpocTpaHcTBe. ClloKeHUE WU

Yron Mexay BEKTOPaMU.BHIYMTAHHE BEKTOPOB. Y MHOKECHHE BEKTOpa Ha

Cxkanspuoe npoussefeHuemucio. Kommranapasie BeKTOpbl. CKaasipHOE

BEKTOPOB [IPOU3BEJECHUE BEKTOPOB. Pa3ioxkeHne BeKkTopa

[0 TpPEM  HEKOMIUIAHApPHBIM  BEKTOpaM.
Koopannatsl BEKTOpa, CKaJsipHOE
KoMOMHHPOBaHHOE 3aHATHE
Tema 3.3 IIpakTuko- [IpodeccrnonanbHO-OpHEHTUPOBAHHOE 4
OPHUEHTHUPOBAHHBIC COJlepIKaHue (conepxaHue IPUKJIAJHOT O
3aja4M Ha KoopauHaTtHOU|KoopamHaTtHas MJIOCKOCTD. Briaucnenue
IIOCKOCTH pacCTOSSHMM M MJoOIajaeld Ha IIIOCKOCTH.
IIpakTU4YECKOE 3aHATHE

Tema 3.4 ConepxaHue yueOHOro MaTepuana Z

Pemenune 3a1a4./[ekapTOBbl KOOPAMWHATBI B IPOCTPAHCTBE.

KoopauHatTel 1 BEKTOPBl  |[BekTopsl B mpocTpancTBe. CloXeHHE U

BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha

yncino. Kommuanapusie BekTopbl. CkansipHoe

[IPOU3BEJECHUE BEKTOPOB. Pa3ioxeHne BekTopa

[0 TpPEM  HEKOMIUIAHApHBIM  BEKTOpaM.

[Ipocreiimue 3aJa4u B KOOpAWHATAaX.

KonrtpoinbrHast paboTa
Pa3nmen 4. OcHOBEI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK- 03, OK-04,
Tpuronomerpuueckue OK-05, OK-06,
byHKIIHU OK-07 IIK X.1.

Tema 4.1 Coneprxanne yuebOHOTO MaTepuaia 4 IIK X.2. TIK
Tpuronomerpudeckue  |[Pagmannas Mepa yria. [IoBOPOT TOYKH BOKPYT X.3 IIK X.4.

(GYHKIIMY TPOU3BOJIBHOTO
yria, yucia. Pagunannas
U TpaJlycHas Mepa yria

Hayajla koopauHaT. OmnpeaeneHue cuHYyca,

KOCHMHYCAa, TaHI'€HCa W KOTaHICHCA. 3HaKu

CMHYCa, KOCMHYCa, TAHTCHCa WU KOTAHI'€HCa II0

KOMOMHHUpPOBAHHOE 3aHATUE

I'ema 4.2

Conepixanue yuebOHOTO MaTepuala
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(OCHOBHBIC
TPUTOHOMETPUUYECKHUE

TOXECTBA.
DopMyiIbl IPUBEACHUS

Tpuronomerpuueckue Toxaecrsa. Cunyec,

KOCHUHYC, TAHTCHC M KOTAHI'CHC YI'JIOB a U - Q.

KOMOMHUPOBAHHOE 3aHATUE

I'ema 4.3

CuHyC, KOCHMHYC, TaHI€HC
CYMMBI U pa3HOCTH JBYX
YIJ10B
Cunyc

u KOCHHYC

NBOWHOTO yriia. Popmyiisl
[MOJIOBUHHOTO yrja

Conepixanue yuebOHOTO MaTepuaia

Cymma
pa3sHOCTh
NBOWHOTO yria. @opMynbl OJOBUHHOTO YIJIA.

U pas3HocTh cuHycoB. Cymma #u

KocuHycoB. CHHYC U KOCHHYC

[IpeoOpazoBaHus CyMMBbl TPUTOHOMETPUUECKUX
GyHKIMK B NMpPOU3BEICHUE U NPOU3BEICHUS B

KOMOMHHUPOBAHHOE 3aHATUE

Tpuronomerpuueckue
(GYHKIIMU, UX CBOWCTBA H
rpaduku

I'ema 4.4 ConepxaHue yueOHOro marepuaia

dyHkiuu, ux CcBoicTBa.[O0JaCcTh ONPENEICHNUS U MHOKECTBO 3HAYCHUN

C11ocoOBI 3amanus|PyHKINH. YETHOCTD, HEYETHOCTD,
KOMOMHHUPOBAHHOE 3aHATUE

I'ema 4.5 ConeprxkaHue yuebOHOTO MaTepHuala

OO0acTh ONpEaeNICHUS U MHOXKECTBO 3HAYCHUM
byuknuit. YETHOCTS,
MEePUOJIUIHOCTD

TPUTOHOMETPHUUECKUX
HEYETHOCTD,

KOMOUHHUPOBAaHHOE 3aHITHE.

TPUTOHOMETPUUECKHUX
b yHKIIUI

T'ema 4.6 ConepikaHue yudeOHOro MaTepuana
| I[peobpasoparue CoxaTue u pacTskKeHHe rpapuKoB
rpagukoB

TPUTOHOMETPUUYECKUX QYHKIUH.

IIpakTH4YECKOEC 3aHATHE

Tema 4.7 Onucanue

IMPOU3BOJCTBCHHBIX

[IpodeccrnoHanbHO-OpUEHTUPOBAHHOE

COACPIKAHUC (co,uepx(aHI/Ie IMPUKJIAAHOTO

lcronb30BaHNE CBOWCTB TPUTOHOMETPUYECKUX
¢byHKIMH B mpodeccHuoHaNbHBIX 3ajjauax

HIPOLECCOB C TOMOUIBIO
rpadukoB GyHKIHH

IIpakTH4YECKOE 3aHATHE

Tema 4.8 O6paTHbIe

CoaepxaHie ydeOHOTO MaTepuaia

OOpaTHBIE TPUTOHOMETPUUECKUE (PYHKIUHA. X

Tpuronomerpuueckue
ypaBHEHUA U
HEpPaBEHCTBA

TPUTOHOMETPUUYECKHE CBOMCTBA U IpadUKH
$yHKIIH KOMOMHUPOBAaHHOE 3aHATHE
Tema 4.9 ColepxaHne ydeOHOT0 MaTepuaia

VpaBHeHHe COS X = a. YpaBHeHHe Sin X = a.
YpaBHenue tg X a, dig x = a. Pemenue
TPUTOHOMETPUUYECKUX YPaBHEHUHW OCHOBHBIX
IpOCTEUIINE TPUTOHOMETPUUECKHUE
YypaBHEHMs, CBOJAIIUEC K

THIIOB:
KBaApaTHLBIM,

KoMOMHHpPOBaHHOE 3aHATHE.

Tema 4.10 CucreMbl

Conepixanue yuebOHOTO MaTepHuaia
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TPUTOHOMETPHUYECKUX

CHUCTEMBEL JIPOCTCUINUX TPUTOHOMETPUUYCCKUX
VDABHCHUUA

KOMOMHHUPOBAHHOE 3aHATUE

YpaBHEHUU
Tema 4.11 CoaepikaHue yu4eOHOro MaTepuana A
Pemenne 3amad. ocHOBEI [[IpeoGpasoBanue TPUTOHOMETPHUUYECKUX
TPUTOHOMETPHUH. BbIpa)XKCHHUHN. PenieHne TPUTOHOMETPHYECKUX
TpuronoMerpuyeckue [NOHTPOJIbHAA paboTa
byHKIIUHU
Paszgen 5. 3
KomnnekcHbie yncina
I'ema 5.1 ConeprxaHnue yuebHOTO MaTepualia 4
KomniekcHble uncna
[lonsaTue koMmiaekcHoro uucia. ConpskeHHbIE
KOMIIJIEKCHBIE 4YHCJIa, MOJAYIb U apryMeHT
KOMIIJIEKCHOT O 4yucia. dopma 3alucu
KOMIIJIEKCHOT O yucia (reomerpuueckas,
KOMOMHHUPOBAHHOE 3aHATUE
Tema 5.2 Conepkanue yueOHOro MaTepuana 4
[IpumeHenue BrinonHenue pacyeToB c IIOMOIIBIO
KOMIIJIEKCHBIX YU CEIl KOMIIJIEKCHBIX yucell. [Ipumepsl
IIpakTUYECKOE 3aHIATHE
Pasznmen 6. IlpousBonHas 40 0K-01, 0K-02,
byHKIMHU, ee TPUMEHEHUE 0K- 03, 0K-04,
Tema 6.1 CoaepxxaHue yaebOHOro Mmarepualia Z 0K-05, 0K-06,
) 0K-07 IIK X.1.
[lonsTne  MPOU3BOAHOM.OmpeaecHHE YHCIOBOM IMMOCIEI0BATEIHBHOCTH K X.2. [IK
DopmyIsl u npaBuiam crocoObl ee 3amaHusi. CBOMCTBA YHCIOBBIX X 3 [IK X.4
nuddepenuuposanus nocrnegoBatenbnocTeil. Onpenenenue npegena
[MOCJIEJOBATEIBHOCTH. BbIUMCIEHHE NpEAECIOB
nocienoBatenbHocted. Ilpegen ¢yHkuum Ha
6eckoHeuHocTu. Ilpexen ¢QyHKIIMM B TOUKE.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 6.2 Conmeprxanue yuebOHOTO MaTepuaia b
DopMmynnbl dUGOEPEHIUPOBAHUA. ITpaBuia
HpOH?’BOHHBIe CYMMBI, T théneHInmmnoraHu g
pasHOCTH HPOH?’BeHeHHﬂ’KOM()I/IHI/IpOBaHHOC 3aHATUEC
YaCTHOTO
Tema 6.3 [Ipou3BoIHEIE Conepxanue yueOHOro MaTtepuana b
TPUTOHOMETPUUECKUX Onpenenenue CIIOKHOU GyHKIHH.
Gynkuwmii. [Ipoussonnas [[IpousBogHasi TPUTOHOMETPUUYCCKUX (QYHKIIHM.
CIIOXKHON (DYHKIUH KoMOMHHPOBaHHOE 3aHATHE
Tema 6.4 Coneprxanne yuebHOTO MaTepuaia YA
[lousiTHE 0

HEMPEPHIBHOCTU (PYHKIIUH.
MeTo1 UHTEPBAJIOB

[lonsatTue HenpepbslBHONW ¢yHKnuu. CBolicTBa

HenpepbiBHOW  QyHKmuu. CBsS3p  MexXay

HEMPEPBIBHOCThIO U U dEepeHITUPyEMOCTHIO
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KOMOMHHUPOBAHHOE 3aHATUE

I'ema 6.5 Conmepixanue yuebOHOTO MaTepuaia
['eomeTpuueckuit ul'’eomeTpudyeckuit CMBICII IIPOU3BOJIHOU 4
busznuecKuit CMBICI|(pYHKIIH U - yIrJ0BOM K03 PuuHeHT
[POU3BOIHOM KacaTeabHOW K Tpaduky GYHKIHU B TOYKE.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 6.6 Coaepikanue yu4eOHOro MaTtepuana Z
DU3NYECKUNA CMBICT duznueckuu (MeXaHUYECKUN) CMBICII
IPOU3BOJHON B [IDOM3BOJAHOM - MIHOBEHHAd CKOPOCTb B
podeCcCuoHaTbHbIX IIpakTHU4YECKOE 3aHATHE
3ajadax
Tema 6.7 Conepikanue yueOHOro MaTepuana 4
MOHOTOHHOCTh (QyHKIHH.Bo3pacranue u yObIBaHUE GyHKIMH,
Touku s3xkcTpeMymMma COOTBETCTBUE BO3pacTaHuss H  yObIBaHUS
¢byukuuu 3Haky npousBoaHoi. [lousTue
[IPOU3BOIHOM BBICIIETO nopsiaka,
COOTBETCTBUE 3HAKa BTOPOW NPOU3BOJHOU
BBINYKJIOCTU  (BOTHYTOCTH) (YHKIMU  Ha
KOMOMHHUPOBAHHOE 3aHATUE
Tema 6.8 ConepxaHue yueOHOro MaTtepuana 4
Uccnenosanue $yHKIui U fccneqoBanne $YHKHI/II/I Ha MOHOTOHHOCTEL U
noctpoeHne rpadhuKoB IOCTPOECHNE I'PAPUKOB.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 6.9 HauGonsmee HCOI[Cp)KaHI/Ie y4eOHOro MaTepuana Z
HAaNMCHBIICEC 3HaYCHHUA|HaxoxJaeHHne HauOOJLIIEr0o W HAUMEHBIIETO
pyrKkIIH 3HaYeHUW (QYHKIUHA, MOCcTpoeHHe TrpaduKoB
KOMOMHHUpPOBAHHOE 3aHATHUE
Tema 6.10 Haxoxaenune [[IpodeccnoHanbHO-OpUEHTHPOBAHHOE 6
ONTHUMAIBHOIO pe3ylbTaTaCogepKaHue (cogepxanue MMPUKIATHOTO
C MOMOIIBIO HpomBOﬂHoﬁ%sg%?gamee A  HauOoOIbIIEE  3HA4YECHUE
B IPAKTHYECKHX 331a9aX IIpakTHYECKOE 3aHATUE
Tema 6.11 ConepikaHue yueOHOro MaTepuana Z
Pemenue 3anay.@opmynel u mnpaBuina auddepeHunpoBaHUS.
[Ipoussonnas  Qynkuuu,Uccnenosanue b yHKIUHA C IMOMOIIBIO
ee mpUMeHeHMe KoHTpoJibHas paboTa
Pasnen 7. 46 |ok-01, 0K-02,
MHOrOorpaHHUKA M Tela 0K- 03, 0K-04,
BpaleHU s 0K-05, 0K-06,
Tema 7.1 Coneprxanue yuebOHOTO MaTepHuala Z 0K-07 IIK X.1.
Bepmunsl, peOpa, rpanulloHsTHe MHOrOrpaHHUKA. ETo 3JIEMEHTHI: IIK X.2. TIK
MHOTOTpaHHUKAa BepImnHbI, peOpa, rpanu. Jluaronans. CeueHue. X.3 1K X.4.
KOMOMHHUPOBAHHOE 3aHATUE
Tema 7.2 ConeprxaHnue yuebOHOTO MaTepuala 2
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[Ipusma, celllonsitue nmpusmel. Ee ocHoBaHuA U OOKOBBbIE
COCTaBIAIOIINE, ceucHHUE.rpaHu. BeicoTa npusmel. Ilpsimas u HakIOHHAas
Mpsavas u HpaBHHBHaHKOM()HHI/IpOBaHHOG 3aHATHC

Tema 7.3 CoaepikaHue y4eOHOro MaTtepuana
[lapannenenunen, Ky6.[lapamienenunen, CBOWCTBA MPSIMOYTOJIBHOTO
CeueHue KyOa,mapannenenunena, Kyb6. Ceudenune KyoOa,
napaiienenumnesa KOMOMHHUpPOBAHHOE 3aHATHUE

Tema 7.4 CoaepxaHue yueOHOTro MaTepuaila

[Tupamuna, cellupamuia W €€  DJIEMEHTHI. Ceuenue
COCTAaBJIAIOIIHUE, CCUYCHUC.IUPAMUJIBI. IIpaBunbHas nupaMuzaa.
[IpaBuibHas nupamuga. KOMOMHUPOBAaHHOC 3aHATHE

YcedueHHas nupamMuga

Tema 7.5

ConeprkaHue yueOHOTO MaTepualia

IInomans OOKOBOM M MOJHOM IIOBEPXHOCTH

EOKOBaH 1 HOHHaﬂWhVI?MF.L TNUNAMU KL
1OBEpXHOCTb HpHSMH,KOMOI/IHI/IpOBaHHOC 3aHATHUE
MU paMUIbl
I'ema 7.6 ConeprxkaHue yuebOHOTO MaTepHuala
CuMMeTpuss OTHOCHUTEIBHO TOYKH, IPAMOH,
[MJIOCKOCTH. CummeTpus B Kybe,
CummeTpus B Ky6e,KOM©I/IHI/IpOBaHHOC 3aHATHUE
nmapaJijejienumnene,
MMpu3Me, MupaMuae
Tema 7.7 . [IpodeccrnonanbHO-OpUEHTUPOBAHHOE
[Ipumepsl cuMMeTpUil B
coJiepiKaHue (conepxanue MNPUKIaJTHOTO
Mpo(eCCUr CuMMeETpHus B npupozne, apXUTEKTYpE,
TEXHHUKE, B OBITY
IIpakTH4YECKOEC 3aHATHE
T'ema 7.8 ConepikaHue yudeOHOro MaTepuana
LIpaBUIILHBIE llongTue NPaBUIBHOTO MHOTOTpaHHHUKA.
llROI/I(‘TRa IINABUITHERHKBIX MHOTOTNAHHUKOR
MHOTOrPAHHHKI, ix[HPAKTHIECKOE 3aHATUE
CBOWCTBA
I'ema 7.9 Conmeprxanne yuebOHOTO MaTepuaia
[{unuuap, eroll{lunuuap u ero aneMeHThl. CeyeHne NUINHApPA

cocTaBisrone. Ceuenue
UINHIpA

(mapanyienpHOE€ OCHOBaHUIO U ocH). Pa3BepTka

KOMOMHHUPOBAHHOE 3aHATUE

Tema 7.1U [IpodeccrnoHanbHO-OPUEHTUPOBAHHOE
Konyc, ero
COCTaBJAIOIIKE. COJIEpKAHUE (comepxanue MPUKIATHOTO

CeyeHue KoHyca

Konyc u ero »nemeHTsl. CedeHHe KOHyca

(mapamieapHOE OCHOBAaHHIO M IpOXOoAsllee

KOMOMHHUPOBAHHOE 3aHATUE

I'ema 7.11 Coneprxanne yuebHOTO MaTepuaia
Y cedeHHBIH KOHYC.|YCEUEeHHBIA KOHYC. Ero oOpaszymomas ¢u
Ceuenve ReicOTa. CedyeHue VCeYeHHOr0 KOHVEA

YCCUCHHOTO KOHYCa

KOMOUMHHUPOBAHHOE 3aHATUE
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I'ema 7.12

Conepixanue yuebOHOTO MaTepuaia

Lllap 1 cpepa, UX ceYeHuUus

[HIap u cdepa. DB3anMHOE pacIOJOXEHUE
cd)enm U ITITOCKOCTHU Feqenne nrana C(henm
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KOMOMHHPOBAHHOE 3aHATHE 2
T'ema 7.13 Conepixanue yuebOHOTO MaTepuaia
[Tousitue 060 oO0beme Tena.llonaTue 06 oOveme Tema. O6bem Kkyba u 4
OTHOIIECHUE 00BbEMOB[IPAMOYTOILHOTO Tapannenenunena. OO0bem
[MOJOOHBIX TEJ npu3Mbl u HuIdHEApa. OTHOmIEHHE O00BEMOB
KOMOMHHUPOBAHHOE 3aHATUE
Tema 7.14 Conepixanue yuebOHOTO MaTepuaia YA
OO6BeMBI U TUIOIIAHN OO0beMBl mUpaMHUabl U _KOHyca. O0BbeM Imapa.
. [[nomany MoBepXHOCTEN TEI
IMIOBEPXHOCTEH TEI
KoMOMHHPOBaHHOE 3aHATHE
Tema 7.15 KoMGuHAIHH Coneprxanue yuebOHOTO MaTepuaia 4
MHOTOIPAHHHUKOB H Tell KomMOMHanuyu reOMETPUIECKUX TEI
BpALLCHUS IIpakTuecKO€ 3aHATHE
Tema 7.16 Coneprxanue yuebOHOTO MaTepuaia 4
I'eomeTpuueckue lcnionb30BaHe KOMOMHAIMIT MHOTOTPAHHUKOB
KOMOWHAIUU HA 1 TeJI BpalleHUs B IPAKTUKOOPUEHTUPOBAHHBIX
IPaKTHKE IIpakTHUeCcKO€E 3aHATHE
Tema 7.17 ConepikaHue ydeOHOro MaTepuana Z
OO0BEMEI u mjIomanu IOBEPXHOCTH
PCI_HCHI/IC 3a’uaq'MHOFOThaHI—IHKOR U T RNANMICHU A
MHOrOrpaHHHKE #  TenalOHTPOIbHAA paboTa
BpalleHUs
Paszien 8. 14 1ok-01, 0K-02,
ITepBooOpa3nas 0K- 03, 0K-04,
byHKIIMH, ee 0K-05, 0K-06,
Tema 8.1 ConepikaHue yudeOHOro Marepuaia Z 0K-07 TIK X.1
[leppooOpa3Has (yHKLUMH.3a7adya O BOCCTAHOBICHHH 3aKOHA JBUXCHHUS 1K X.2. TIK
[IpaBuna HAXO0XJICHUSI|IO M3BECTHOM CKOPOCTH. [MousiTHEe X.3 IIK X.4.
MepBOOOPa3HBIX MHTerpupoBaHusi. O3HaKOMIIEHHUE C MOHSATUEM
WHTeTpalla W mepBooOpazHOW mius (YHKIHU
y=Ff(x). Pemenue 3ajaq Ha CBS3b
KOMOMHHUPOBAHHOE 3aHATUE
Tema 8.2 ConepikaHue yueOHOro MaTepuana Z
[[nomane KpUBOJUHENHOW3anauu, NpUBOAAIIINE K MMOHATHUIO
Tpamnenuu. @opmynalonpeeIeHHOT0 HWHTErpajlia - O BBIYUCICHUH
Hrrotona - JleiiOHuma [JI0MaAd  KPHUBOJMHEHHOW  Tpamneuuwu, 0
epeMeEIleHU N TOYKH. [Tousitue
KOMOMHHUPOBAHHOE 3aHATUE
Tema 8.3 ConepikaHue yueOHOro MaTepuana Z
HeomnpeaeneHHbli u/l1OHATHE HEONPEACIEHHOI0 HHTErpala
ompe e HHbII KOMOMHHPOBAHHOC 3aHATHC




Tema 8.4 Conepixanue yuebOHOTO MaTepuaia YA
['eomMeTpuuecKkun CMBICII OIIPENEICHHOT O
HOHSITI/IG O6WHT6FD2]‘I8
OIIpeICICHHOM HHTerpaHeKOMf)I/IHI/IpOBaHHOC 3aHATUC
KaK IIonaau
Tema 8.5 [IpodeccnonanbHO-OpHEHTUPOBAHHOE 4
OnpeneneHHbI HMHTErpallcojaepKaHue (conepxanue MIPUKJIAJHOT O
B JKU3HU ['eomeTpuueckuit CMBICH OIIPEAEIEHHOIO
nHterpaina. @opmyna Hrerorona - JleiiOHuuna.
Pemenne 3anay Ha IPUMEHEHUE UHTErpaia s
IIpakTHU4YECKOE 3aHATHE
Tema 8.6 Conepixanue yuebOHOTO MaTepuaia YA
Pemenie 3a7ay4 IIepBooOpazHas (DYHKIMU, IIpaBuial
[lepBoobpasnas ¢yukiuu,~OHTPOJIbHAT padboTa
ee IpUMEHEHUE
Paszen 9. 18 lok-o1, 0K-02,
Crenenu u KOPHHU. OK- 03, OK-04,
CrenenHas GyHKIUSA OK-05, OK-07
Tema 9.1 Conepkanue yueOHOro MaTepuana 4
Crenennas ¢yuHknus, ecelllonstue KOPHS n-oi CTENEeHU u3
CBOMCTBA neicTBUTENbHOro uncia. OyHKuun y = YX ux
KOMOMHHUPOBAHHOE 3aHATUE
Tema 9.2 ConepikaHue yudeOHOro MaTepuana
IIpeobpa3oBaHue UppanroHaJIbHBIX 4
IIpeobpazoBanue B RIDAK O
BBIPIKCHUH C KOPHAMH KOMOMHHUPOBAHHOE 3aHATHUE
N- OW CTENEHU
Tema 9.3 ConepikaHue yu4eOHOro MaTepuana Z
CBolicTBa CTENEHHU C [loHATHE cTemeHU ¢ NIO0BIM palHOHATbHBIM
palnyoOHAIBLHEIM U nokazateiaeM. CreneHHble  (QYyHKIUHU, UX
NeiCTBUTENbHBIM KOMOMHHUPOBAHHOE 3aHATHUE
IMoKa3aTelas MU
Tema 9.4 ConeprxkaHue yueOHOTO MaTepHuala §)
Pemenune PaBHOCHIBHOCTh UPPALMOHAIBHBIX yPaBHEHUMN
HppannoOHaIbHBIX 1 HepaBeHCTB. MeToasl ux pemenus. Pemenue
YpaBHEHUH U HEPABEHCTB KOMOUMHUPOBAHHOE 3aHATUE
Tema 9.5 ConmeprxkaHue yueOHOTO MaTepHuala 2
CreneHu U KOpHHU. Onpenenenue CTENEHHOM byHKIIUH.
CrenenHas QyHKIU lcnosp30BaHne €€ CBOWCTB MpPH PELIEHUU
KoHTpolbHast paboTa
Pazzien 10. 18 Tox-01, 0k-02,
IToxazarenpHas GQyHKIUA 0K- 03, 0K-04,
Tema 10.1 ConmeprxkaHue yueOHOTO MaTepHuala 4 0K-05. 0K-07
. M
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IToka3arenbHas
byHK1MsA, ee cBOiicTBA

CTeneHp C IMPpOU3BOJbHLIM I[ef/'ICTBI/ITeJIBHLIM

I10Ka3aTCJICM. OHpCI[CJ]eHI/IG noka3zaTeabHOM

¢byHKuuu, ee cBoiicTBa u rpapuk. 3HAKOMCTBO

C TMNpPUMEHEHHEM TO0Ka3aTeJIbHOW (YHKIIUH.

KOMOMHHUPOBAHHOE 3aHATUE

Tema 10.2 Conepixanue yuebOHOTO MaTepuaia 3
Penienue moka3aTe/bHbIX PeiieHne MOKa3aTeIbHBIX YPABHEHUN METOIOM
ypaBHeHI/Iﬁ U HCPAaBCHCTB ypaBHUBaHHUS Imokas3aTeye, METOJ0M BBEACHUS
HOBOW IEPEMEHHOM, G YHKIIMOHAIBHO -
IIpakTHU4YECKOE 3aHATHE
TI'ema 10.3 ConepxaHue yueOHOro MaTtepuana
Pemenre cucTeM MOKa3aTEIbHBIX YPaBHEHUH
CrCTEeMBI HOKagaTeHBHHXKOM6I/IHI/IpOBaHHOG 3aHATHC 4
YpaBHEHU U
Tema 10.4 Conepixanue yuebOHOTO MaTepuaia YA
Pemenue 3aja4.PemieHue nmokasaTeabHbIX YPAaBHEHUH METOAOM
[lokazaTenbHas QyHKIUSA |[ypaBHHUBAHUS IoKa3aTeyen u METOI0M
KontpoinbpHas paboTa
Pasnen 11. Jlorapudmsi. 3U OK-01, OK-02,
Jlorapudmuueckas OK-03, OK-04,
byHKIMSA OK-05, OK-07
Tema 11.1 ConepikaHue yudeOHOro MaTepuana 4 IIK X.1. TIK
Jlorapnm mena L oo RN i norhmthas dienn s © X.2. IK X.3
JlecsATHUHBLI u[ROMOMHHUPOBAHHOE 3aHATUE [IK X .4.
HaTypajlbHbIN
nmorapuMbl, YUCIIO €
Tema 11.2 ConepikaHue yudeOHOro MaTepuana b
CBoilicTBa  jorapu@Mos. Cffg,‘gd%%nnma,ﬁ?;apmbMOB' Onepanus
Omnepauus KoMOMHHpPOBaHHOC 3aHATHE
nmorapuMHUpOBaHUS
Tema 11.3 ConepikaHue ydeOHOro MaTtepHaia 4
Jlorapumuueckas JlorapupMuiyeckas QyHKIUSA U €€ CBOMCTBA
(yHKUHS, ee CBOliCTBa KomMOMHHPOBaHHOE 3aHATHE
Tema 11.4 Pemenue ConepikaHue yu4eOHOro MaTepuana 3
norapuMuIecKnx [TousiTie  TOTapU(YMUUYECKOTO0  ypaBHCHHUS.
YPaBHEHUH 1 HEPABEHCTB|Opepanus noTeHUHpoBaHHA. TPH OCHOBHBIX
METoa peumeHus JorapupMUIECKUX
YPaBHECHUU: GYHKIMOHAIBHO-Tpa)UUECKUH,
KoMOMHHPOBaHHOE 3aHATHE
Tema 11.5 ConepikaHue y4eOHOro Martepuaia Z
Cuctemsl AJNTOPUTM pEUIEHUs] CHUCTEMBI ypaBHEHHUI.
norapupMUIECKUX PaBHOCHIBHOCTH J0rapuPMHUIECKUX
ypaBHEHHUI KOMOMHHPOBAHHOC 3aHATHC
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Tema 11.6
Jlorapudmsl B mpupoje u
TeXHUKE

[IpodeccuoHaIbHO-OPUEHTUPOBAHHOE

cojepKaHue (comepxkaHue MPUKIIAJTHOTO

[Ipumenenue norapupma. Jlorapupmuueckas

cnupasb B npupone. Ee Maremaruueckue

IIpakTHU4YECKOE 3aHATHE

Tema 11.7 Conepixanue yuebOHOTO MaTepuaia YA
Jlorapudmuueckas GYHKIHA. Penienue
PGIJ_ICHI/IG 3anad. MNOCTERTIIUX JTOFaT)I/I(bMI/IquKI/IX VDARHEHUHN
JlorapudMbl KoHTpoibHast paboTa
Jlorapudpmuyeckas
byHKIHS
Pazmen 12. 10
MHoxecTBa. DJIEMEHTHI
Teopuu rpados
Tema 12.1 MHOKECTRA ConepxaHue yueOHOro MaTtepuana A
[loHsATHE MHO>ECTBA. IToagMHOXECTBO.
Onenaruvu ¢ MHOXECTRAMU
KOMOMHHUpPOBAHHOE 3aHATUE
é?;zallfﬁé c [IpodeccrnoHalbHO-OPUEHTUPOBAHHOE z
MHOXECTBaAMHU COAEpKaHUe (comepxanue MPUKIATHOTO
Onepanuu C MHO>XXECTBaMU. Pemenue
MMNUKITATHERIX RATA4Y
IIpakTHueckoe 3aHATHE
Tema 12.3 Tpadsl ConepikaHue yudeOHOro MaTepuana 4
IIoHdaTHE Tpada. CBA3HBIN rpad, IEPEBO, LUK
rNa HA TODOCKOCTU
IIpakTHyeckas padboTa
Tema 12.4 ConeprxkaHue yueOHOTO MaTepHuala 2z
Pemenue 3aaa4.Onepanuu c MHOJ>XECTBaMH. Onucanue
MHoOXecTBa, Fpa(bbl U MX|peaJIbHbIX CUTYallMd C IMOMOIIBK MHOXKECTB.
IpUMEHEHHE KoHTpoabHasa paboTta
Pasmen 13. DiaeMeHTEHI 2 OK-01, OK-02,
KOMOWHATOPHUKH, OK-03, OK-04,
CTAaTHCTUKHU U TEOPHU OK-05, OK-07
BEPOSITHOCTEMN IIK X.1. IIK
T'ema I3.1 ConepikaHue yueOHOro MaTepuana
OCHOBHBIE HOHﬂTHHlleCCTaHOBKI/I, pa3MemeHus, COUeTaHusl. 4
KOMOHWHATOPUKH
KOMOUMHHPOBAHHOE 3aHATHUE.
I'ema 13.2 ConepikaHue yueOHOro MaTepuana
CoOniTHE, BEpPOSATHOCTH(COBMECTHbBIE M  HECOBMECTHBIE  COOBITHS. 4
coObiTus. Crnoxenue u(leopeMbl O BEPOSTHOCTH CYMMBI COOBITHA.
YMHOXEHUE BEPOATHOCTEN [Y CIIOBHAS BEPOSATHOCTb. 3aBHCUMBIC u

rrAanapIroYrang YT YImyxex Fononaonsry VN

rtrn anA
KOMOMHHUPOBAHHOE 3aHATUE

T'ema 13.3
BeposTHOCTh B

[IpodeccrnonanbHO-OpHUEHTUPOBAHHOE

co/iepKaHue (comepxanue MPUKIATHOTO
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po(pecCuOHAIBHBIX
3amadax

OTHOCHUTEIbHAs] YacTOTa COOBITHUS, CBOWCTBO

Tema 14.4
YpaBHeHUs u

3HAKOMCTBO ¢ mapamerpoM. lIpocrenmmue

VNARHEHUYd U HENARECHCTRA C TTanaMeTnoM
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ee YCTOWYHUBOCTH. CraTucTuueckoe
IIpakTHU4YECKOE 3aHATHE 4
I'ema 13.4 Conepixanue yuebOHOTO MaTepuaia
JluckpeTHas cnydyaHaABunel cinydailHeix BeaudyuH. OnpeneneHue
BEJIMYNHA, 3AKOH €€ NMUCKPETHOW CclydyallHOM BEJMYMHBI. 3aKOH
pacpeaeiacHus KOMOMHHUPOBAHHOE 3aHATUE 4
T'ema 13.5 Conepixanue yuebOHOTO MaTepuaia
3agaun MaTeMaTHdeckoi|BapuanuoHubld psag. [loauron vactor u
CTATUCTUKU rUCTOrpaMmMma. CraTucTudeckue
KOMOMHHUPOBAHHOE 3aHATUE 4
éghg?a}aiébnne Ta6IHL 1 [IpodeccrnoHanbHO-OpPUEHTUPOBAHHOE
coZep)KaHuE (conmepxaHue MIPUKIAJHOTO
AAMarpaMm Ha HpaKkTHKe [lepBuuHas obpaboTka CTaTUCTUYECKUX
naHHbIX. [paduueckoe uUX MNpeacTaBICHHUE.
IIpakTH4YECKOE 3aHATHE 4
Tema 13.7 ConeprxkaHue yuebOHOTO MaTepHuala Z
Pemenue 3anau. DJ1€MEHTHI KOMOMHATOPUKH. CobwiTHE,
DJIEMEHTHI BEPOSITHOCTH COOBITHS. CnoxeHue 5
KOMOHMHATOPHKH, KoHTpoabHasa paboTa
CTATUCTHUKH U TEOPUU
Pasnen 14. YpaBHeHus u 28 OK-01, OK-02,
HEpPABEHCTBA OK- 03, OK-04,
Tema 14.1 ConeprxkaHue yueOHOTO MaTepHuala 4 0K-05, OK-06,
PaBHOCHIBHOCTH PaBHOCHIBHOCTh YPABHEHHN H HEPABEHCTB. OK-07 IIK X.1.
yPaBHEHHI U OmnpenencHus. OcHOBHBIE TEOPEMBI IIK X.2. TIK
HepaBeHCTB. O0mue PABHOCHJIBHBIX INIEpEX0JaxX B YpPaBHEHUAX U X.3 1K X.4.
METOJBI PEIICHUS HepaBeHcTBax. OOmue MeTOABl  pelleHHs
ypaBHEHHUH: MepexoJ OT paBeHCTBAa QYyHKIHN K
KOMOMHHUPOBAHHOE 3aHATUE
Tema 14.2 ConepkaHue yu4eOHOro MaTepuana 4
['paduueckuit MeToaO6mue  METOAbl  pEHIeHHUS  HEepPaBEHCTB:
pemeHus YPaBHEHUH,epeXxo OT CPaBHCHUS 3HAYCHUN (YHKIUU K
HECPABCHCTB CPAaBHEHMUIO  3HAYEHUW  aprymMeHTOB  JJs
MOHOTOHHBIX (QYHKI[UI, METOJ WHTEPBaJOB,
KOMOMHHUpPOBAHHOE 3aHATUE
Tema 14.3 Conepxanue yueOHOro MaTtepuana 4
YpaBHEHUs U Onpenenenue monyins. PackpeiTne mMoayns 1o
HEpPABEHCTBA C MOJYJIEM [onpeneneHnuto. Ilpocreiimue ypaBHEHUS WU
HepaBeHCTBA ¢  MmoayiaeMm. llpumeHenue
KOMOMHHUPOBAHHOE 3aHATUE
CoaepxaHue yueOHOTO MaTepuaila §)




HepaBeHCTBa C KoMOMHHPOBaHHOE 3aHATHE
Tema 14.5 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE
COJlEpKaHUe (conepxanue IIPUKJIAJTHOTO
Pemenue TCKCTOBBIX 3a1a49
npnohbecCuOHATRHOrQ COnenKAHUS
CocTaBrnenue u pemeHHellpaKTquCKHe 3aHATHSA 3
npodeccuoHaNbHBIX 3a7a4
C IOMOIIBIO YpaBHEHUM
Tema 14.6 Conepixanue yuebOHOTO MaTepuaia YA
Pewmenue 3a7a4.00mue METOABbl  pELICHUA YPaBHECHUMU.
Y paBHEHUS UYpaBHEHHUS U HEPABEHCTBA C MOJYJIEM U C
HCPAaBCHCTBA [[pakTHUECKOE 3aHATHE
IIpoMexxyTouHast arTecTanus (JK3aMeEH) b
Bcero: ‘ 340
INOYPOYHOE IINTAHUPOBAHUE
N KoJunuecTBo yacos Jlata
n/n Tema ypoka Bcero IpakTHKO- H3y4YeHH
KP uII3 OpPHMEHTHP. a
3aHATHA
Pl. Iloemopenue kypca mamemamurxu 20 8 2
ba3oBpie 3HaHUS W yMEHHUS IO
1 MaTeMaTuKke B npodeccuoHadpHOll = 1 01.09.23
U B IOBCEJAHEBHOMN AESITEIbHOCTH.
ba3oBpie 3HaHUA U YMEHHUS IO
2 MaTeMaThKe B mpodeccuoHanbHOM =1 01.00.
U B IOBCEAHEBHOMN AEATEIBHOCTH
JeiicTBUA Haa NMOJOXUTEIbHBIMU U
3 OTpHULATENbHBIMU qucnaMu, o 04.09.
OOBIKHOBEHHBIMU U JE€CATUYHBIMU
IpoOsIMHU.
4 HeiicTBusa co creneHsiMu, GopMyJibl 1 04.09.
COKpAIIEHHOTO YMHOXEHMUS.
5 Eggganbng%cggsneﬁq%ggzgoCTHI/I. o 1 05.00.
[IpakTUKO-OpUEHTHUPOBAHHBIE
6 3aJlaud B Kypce reomeTpuu Ha 1 1 05.00.
MJIOCKOCTH
7 [IpocThie MPOLEHTHI 1 1 06.00.
8 IIpocteie IIPOLICHTHI, pasmele |, 1 07.09.
CrocoObl UX BBIYUCICHUS.
9 CnoxHbl€ IPOLEHTHI 1 1 07.09.
10 [IpocTrie MPOLIEHTHI, pasuble | 4 1 08.09.
Croco0sbl ux BBIUMCJICHHUS.
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CnoxxHbIe IIPOLCHTHI

Jlunelinple, KBaJpaTHBIE, IPOOHO-

11  nuneiiHbIe ypaBHEHHUS n 1 08.009.
HEpaBEHCTBA

12 PemeHue HEpaBEeHCTB 1 11.09.
Cnoco0bl peleHus CHCTEM

13  nuHeWHBIX  ypaBHeHWH. Metong 1 11.09.
CIIOXKEHHUS.
Cnoco0br pelieHus CHCTEM

14  nuHeWHBIX  ypaBHeHWH. Meton 1 12.09.
MOJICTAaHOBKH.

15 Martpuna 2x2 u 3x3, 1 12.09.
OTIPEJICITUTEIb MATPHIIBI.

16 MeTton 'aycca 1 13.09.

17  Cuctembl HenuHENHBIX ypaBHeHUH. 1 14.09.

18  CucTembl HEpaBCHCTB 1 14.00.
Beruucnenuss m mpeoOpa3zoBaHus.

19  VYpaBHenus u HepaBeHcTBa. 1 15.09.
I'eomeTpus Ha MIOCKOCTH

20 | BxonaHO¥ KOHTpOJB 1 15.09.

P2, Ilpamobie u njaockocmu ¢ 50
npocmpancmaee
IIpeamer CTEPEOMETPHUHU.

21 OCHOBHBIC MMOHATHS CTEPEOMETPHUH. 1 18.09.
OcHOBHBIE aKCHOMBI
CTEPEOMETPHH.
Pacnonoxenue MPSIMBIX B
npocTpaHcTBe. mpsimbie. [Ipu3HaK u

22  CcBOWCTBO ckpemuBarmmuxca 1 18.09.
NPSAMBIX. OcHOBHBIE
NPOCTPAHCTBEHHBIE QUTYPHI.
[TapannensHbIe npsiMas u

23 [LJIOCKOCTD. Omnpenenenune. 1 19.09.
[Ipusnak. CBolicTBa.

24 [MapannenbHbie IIOCKOCTH. | 4 19.09.
Omnpenenenune. [Ipuznak. CBoiicTBa

25 | Terpasap u ero 3JIEeMEHTHI. 1 20.009.
[Tapannenenunen U €ro 3JIEMEHTHI.

2 CBoﬁchBa NPOTHBOMONOKHBIX 4 21.09.
rpaHei " auaroHalen
napalienenumnesa

27 | IlocTtpoeHue cedeHHI. 1 21.00.

28 | Pemenue 3amad. 1 22.00.
[TepieHAUKYISIpHBIC npsiMbIC.

29 | IlapamnenbHble npsimele, 1 22.00.

NepHeHIUKYJISIPHbIE K MJIOCKOCTH.
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[Tpusnak NEPHEHIUKYIAPHOCTH
INPSIMOU U INIOCKOCTH.

[lepnenaukynssp M  HakKJIOHHAasA.
[lepnienauKysipHbIe MIJIOCKOCTH.

30  TIIpusnak neprueHaukyasapaocru 1 25.09.
IIOCKOCTEH. Paccrosanus B
IpPOCTPAHCTBE

31 Teopema 0 Tpex 4 25 09.
HepHeHANKYIIsIpax.

30 Jloka3aTenbCcTBO TEOpPEMBl O Tpex 1 26.09.
HNepIeHANKYIsIpax.

33 Yron MEXKIY psAMOU noog 26.09.
IJIOCKOCTBIO.

34  Yroa MexnIy MJIOCKOCTSIMHU. 1 27.09.

35 AKCHUOMBI CTEPEOMETPHH B4 28.09.
npodeccuoHalIbHON AEATEIbHOCTH
[lepneHIUKYIIPpHOCTE NOPSIMON U

36  mmockoctu B mpodeccuoHambHOU 1 28.09.
JesITeIbHOCTH.
[TapannenpHOCTH JBYX IPSAMBIX,

37  NepHeHAMKYJISIPHBIX IUIOCKOCTH B | 1 29.00.
npodeccuoHaIbHON NESITEIbHOCTH.
[lepnieHAUKYISAPHOCTh MIOCKOCTEMN

38 B npodeccuonanbuoii | 1 29.00.
NeSITeIbHOCTH.

39 Pemenne 3amau no teme «lIpsimbie u 1 2.10.
IUIOCKOCTH B POCTPAHCTBE»
KonrponsHas pabora mo  Teme

40 | «IIpssmbie u TIJIOCKOCTH B 1 2.10.
POCTPAHCTBEY.

P3. Koopounamot u éekmopul 16

a1 JexapToBbl KOOpJAUHATHI B 310
IpOCTPAHCTBE.

42 [IpocTeiimue 3aJlauu B 3.10
KOOpJAMHATAX.

43 Paccrosanue MEXKIY ABYMS 4 410
TOUYKaMH.

44  KoopauHAaThl CepeaNHbI 0Tpe3Ka 1 5.10
BekTopsl B NpOCTPaHCTBE.

45  CrnoxxeHHe M BbIUYMTaHHUE BEKTOpoB. 1 5.10
YMHOXEHHE BEeKTOpa Ha YUCIIO.
KomnmanapHsie BEKTOPHI.

46  CkansipHoe npousBeneHue 1 6.10
BEKTOPOB.

36




Pa3znoxenue BekTOopa 1O Tpem

47 1 6.10
HEKOMILIAHAPHBIM BEKTOPaM.
KoopaunaTtsel BekTOpa, CKalspHOE
NpPOU3BEICHUE BEKTOPOB B
KOOpJIHUHATaX ron MEX

48 pA Y Y 9.10
BEKTOPaMH, Yroj MEXIy NPSIMOU H
MJIOCKOCTBIO, yroJa MEXIY
MJIOCKOCTSIMH.

49  YpaBHEHHE MIOCKOCTH. 1 9.10
I'eomeTpuueckuit CMBICH

50 P 1 10.10
onmpenaeauTens 2x2.
KoopaunatHas IJIOCKOCTh B

51 b § 1 10.10
npodeccnoHaIbHON AEATEIbHOCTH.
acCTOSIHMH B TMpo(decCHOHAIbHOM

52 P pod 1 11.10
NeSITeIbHOCTH.
Brraucnenue miomaaei Ha

53  miockoctu B mpodeccuoHanbHOUW 1 12.10
JeSITeIbHOCTH.
KonndecTBeHHBIE acUYeThI B

54 P 1 12.10
npodeccuoHaIbHON AEATEIbHOCTH.
Penienne 3aga4 o TEeMe

55 A 1 13.10
«KoopanHaTel ¥ BEKTOPbD)
KontponbHas abota 1o  Teme

56 P P 1 13.10
«KoopauHAaTBI U BEKTOPBI»

P4 OcHnosul mpuzonomempuu. . ;.

* | Tpuzonomempuueckue pynkyuu

Panunannas wmepa yruna. IloBopor

57 A pa y POt 16.10
TOYKH BOKPYT Hayvaja KOOPJHUHAT.
Onpenenenue cuHyca, KOCHHYCa

58 bea yea, yea 16.10
TaHI'eHCa M KOTaHTeHCa.
3HaKM CHMHYCa, KOCHHYCa, TAHTeHCA

59 yea, yea, 1 17.10
U KOTAHTEHCAa 10 YETBEPTIM.
3aBHCUMOCTh  MEXJIY CHUHYCOM,
KOCHHYCOM TaHTEHCOM u

60 yeoM, 1 17.10
KOTAaHT€HCOM OJIHOTO M TOTO JXKe
yria

61 | TpuroHoMmeTpuyecKue TOXKJIECTBA. 1 18.10

62 | TpuroHoMmeTpuUecKHe TOXKJIECTBA. 1 19.10
CuHyc, KOCHHYC, TaHTCHC H

63 e, ye 1 19.10
KOTAaHTCHC yTJIOB a | - .

64 | ©®opmyibl NpUBEICHUS. 1 20.10

65 | CymMa M pa3HOCTb CHUHYCOB. 1 20.10

66 | CymMa M pa3HOCTb KOCUHYCOB. 1 23.10

67  CuHyC ¥ KOCUHYC ABOWHOro yrima. 1 23.10

68 | ®opmyIibl MOJOBUHHOTO yTJIa. 1 24.10
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69

70

71

[Ipeo6pazoBanus CYMMBI
IPOU3BEJICHUE.

[IpeoOpazoBanus MPOU3BEICHUS
TPUTOHOMETPUYECKHX (QYHKIHH B
CYMMY.

BripaxkeHHe TpPHUTOHOMETPUUYECKHUX
by yepes TaHT€HC
MOJIOBUHHOTO apryMeHTa.

24.10

25.10

26.10

72

73

[IpeobpazoBanus NPOCTEUIIUX
TPUTOHOMETPUUYECKUX BBIPAKECHUM .

Oo0uacth oTIpeelICHUS "
MHOXECTBO 3HAUYCHUH (QYyHKIUH.
YETHOCTD, HEYETHOCTD,
NEePUOTUYHOCTh PYHKIUNA.

26.10

27.10

74

Cnoco6bl 3ananus GyHKIUM

27.10

75

76

77

Oo0unacth onpeneaeHus u
MHOKECTBO 3HAa4YCHUU
TPUTOHOMETPUUYECKUX  (YHKIHUIL.
YETHOCTD, HEYETHOCTD,
NEPUOJUYHOCTh
TPUTOHOMETPUUECKUX (PYHKIIUH.
CpoiictBa u rpaduku GyHKUHN Y =
COS X,y =sinX,y=1tgx, y =rtg X.
Cxatue u pacTskeHHe Tpadukos
TPUTOHOMETPUUECKUX (DYHKIIHH.

30.10

30.10

31.10

78

79

80

81

[Ipeo6pazoBanue rpagukos
TPUTOHOMETPUUECKUX (PYHKIIUH.

Hcnone3zoBanue CBOMCTB
TPUTOHOMETPUUECKUX (YHKIHN B
npodeccuoHaIbHBIX 3aJadax

HUcnoar3oBanne CBOMCTB
TPUTOHOMETPUUECKUX (YHKIHH B
npodeccuoHaIbHBIX 3aJadax
Hcnonp3oBanue CBOMCTB
TPUTOHOMETPHUUYECKUX (PYHKIIUH B
npodecCHOHANBHBIX 3aadax

31.10

1.11

211

2.11

82

HNcnonar3oBanue CBOMWCTB
TPUTOHOMETPUUYECKUX (PYHKIIUH B
npodecCHOHANBHBIX 3aadax

3.11

83

84

OOpaTHble  TPUTOHOMETpPHUUECKHUE
¢byuknuu. Ux cBoiicTBa u rpadpuku
OOpaTHbIle  TPUTOHOMETPHYECKHUE
¢yukuuu. Ux cBoiicTBa u rpaduku

3.11

7.11

85

YpaBHeHue COS X = a.

7.11

86

VYpaBHeHue Sin X = a.

8.11

87

YpaBuenue tg X = a, ctg X = a.

e e

9.11




88

89

90

Pemenue NpoCTEUIHNX
TPUTOHOMETPUUYECKUX YPABHEHUH.

Pemenue TPUTOHOMETPUUYECKUX
ypaBHEHHUH, CBOIAIIMECS K
KBaJIpaTHBIM.

Tpuronomerpuyeckue ypaBHEHUS,
pemaemMbie pas3noxXeHuemM Ha
MHOXHUTEIH

9.11

10.11

10.11

91

92

OnHoOpOaHBIE

TPUTOHOMETPHUYECKUE YPABHEHHUS.
[IpocTenimine TPUrOHOMETPHUUECKHE
HEPaBEHCTBA.

13.11

13.11

93

94

Cucremsl NPOCTEUITUX
TPUTOHOMETPUUECKUX YPABHEHUH.
Cuctembl IPOCTENIINX
TPUTOHOMETPUUECKUX YPAaBHEHUH.

14.11

1411

95

[IpeoOpazoBanue
TPUTOHOMETPUYECKHX BBIPAKCHUM.
Peuenue TPUTOHOMETPHYCCKHIX
ypaBHEHUNW W HEPaBEHCTB B TOM
YUCclie C MCIOJIb30BAaHUEM CBOWCTB
byHKIU.

15.11

96
P5.

97

Koutponbnas  pabora mo  Teme
«Tpuronomerpuueckue GyHKIUN»
Komnnekcuwie uucna

IToasiTHe KOMIIIEKCHOTO YHCJIA.
Conpsi>keHHbIE KOMIIJIEKCHEIC
4yyciaa, MOAYAb U apTyYMEHT
KOMIIIEKCHOT'O YK CJa.

16.11

16.11

98

99

100

dopMa  3amMCH  KOMILIEKCHOTO
qucia (reomeTpuueckas,
TPUTOHOMETpHUYECKas,
anredpaunyeckas).

Apudpmerndeckue  ACUCTBUSA  C
KOMILIEKCHBIMH YHCJIaMU
Apudmernueckue  AeMcTBUS €
KOMIUIEKCHBIMM YHCJIaMU

17.11

17.11

20.11

101

102

BrinosHeHnE pacyeToOB C MOMOUIBIO
KOMIIJICKCHBIX UYUCCJI
BrinosiHeHnE pacyeToB ¢ MTOMOIUIBIO
KOMIIJIEKCHBIX YHCE]l

20.11

21.11

103

104

I[Ipumepsl UCIIOJIb30BaHUA
KOMIIJIEKCHBIX YHCEJI
[Ipumepsl HCII0JIb30BAHUSA
KOMIIJIEKCHBIX YUCEJI

21.11

22.11

Pé6.

Ilpouzsoonaa Gynkyuu u ee

40

39




npuUMeHernue.

105

Omnpenenenue YU CJIOBOU
MMOCJICAOBATEABHOCTH M CIIOCOOBI
ee 3amanus. CBoiicTBa YHCIOBBIX
IMOCIIEOBATECIbHOCTEH.
Omnpenenenue npezaena
IMOCIIEJOBATEIbHOCTH. BrIuncieHue
MpEJIETOB MOCIEA0BATEIBLHOCTEH.

23.11

106

[Ipenen byHKIHT Ha
o6eckoneunoctu. llpegen ¢yHkium
B Touke. [Ipupamenue aprymenra.
[lpupamenune ¢ynkuuu. 3agaud,
MPUBOISIINC K MOHSTHUIO
MIPOU3BOIHOM. Onpenenenue
IIPOU3BOTHOM. Anroputm
OTBICKaHHS IPOU3BOIHOM.

23.11

107

108

Qopmynsl  auddepeHunpoBaHus.
[IpaBuna nuddepennupoBanms
Qopmynsl  nupdepeHIupPOBaAHUA.
[IpaBuna quddepeHIUPOBAHUS

2411
2411

109

110

Qopmynsl  auddepeHunpoBaHus.
[IpaBuna nuddepennupoBanms
®opmynsl  auddepeHunpoBaHus.
[IpaBuna nuddepeHuupoBanus

27.11
27.11

111

®opmynsl  auddepeHunpoBaHus.
[TpaBuna nuddepeHuupoBaHus

28.11

112

113

®opmynsl  nupPepeHIUpPOBAHUSA.
[IpaBuna nuppepeHuupoBaHus
[IponsBoaHas
TPUTOHOMETPUYECKUX HYHKIUN

28.11

29.11

114

115

IIpousBoaHas
TPUTOHOMETPUUYECKUX (YHKIIUN

Onpenenenue CI0XKHONU QYHKIIHMH.

30.11
30.11

116
117

[IpousBoaHAas CI0KHOU QYHKIIUH

[IpousBoaHAas CI0XKHOU QYHKIIUH

1.12
1.12

118

[IpousBoaHas ciI0XKHOU GYHKINHU

A

412

119

[Tonsitue HempepbIBHONH (QyHKIHH.
CBoiicTBa HeNpephIBHONW (PYHKIIUH.
CBs3p MEXAy HENPEPBIBHOCTHIO U
nuddepeHIUpPyeMOCThI0O  (QYHKIIUU
B TOUKE.

4.12

120

AJIFOpI/ITM pemieHusA HCPABCHCTB
METOJOM MHTCPBAJIOB

5.12

121

['eomeTpuueckuii CMBICIT

5.12
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NPOU3BONHON (YHKIHUH - YTJIOBOU
kod(pdunmeHT  KacaTempbHOW K
rpaduky GyHKIUH B TOUKE.

122

123

YpaBHeHue KacaTeJbHOMU K
rpaguky QyHKIUH.

ANTOpUTM COCTaBIIEHUS YpaBHEHUS
KacaTenbHOH K Tpaduky GpyHKIHUH

y=f(x)

6.12

7.12

124

ANTOPUTM COCTaBJICHUS YpaBHEHUS
KacaTelnbHOH K Tpaduky GyHKIHUH

y=f(x)

7.12

125

126

duznueckui (MexXaHHYECKHI )
CMBICJI TIPOU3BOJIHON - MTHOBEHHAS
CKOpPOCTbh B MOMEHT BpeMeHH t: V =
S' (1)

dusnyeckuit (MexaHUYEeCKU)
CMBICJT IPOU3BOJHON - MTHOBEHHAs
CKOpPOCTb B MOMEHT BpeMeHU 1. V =

S' (t)

8.12

8.12

127

128

Bo3spacranue U yOBIBaHUE
byHKIUH, COOTBETCTBHUE
BO3pacTaHus U yObIBaHUS QYyHKIUU
3HaKy MPOU3BOJAHOM.

IloHsiTHE TPOMU3BOJHOM BBICIIETO
nopsaKa, COOTBETCTBHE  3HaKa
BTOPOW INMPOU3BOJHON BBINYKJIOCTH
(BOTHYTOCTH) GyHKIIUH Ha
OTpe3Ke.

11.12

11.12

129

3ajauM Ha MAaKCUMYM U MUHUMYM.
IlonsTHEe aCHMIITOTHI, CIIOCOOBI HX
OIpeaeIeHHU.

12.12

130

131

132

133

ANTOpUTM HCCIe0OBaHUSA (YyHKIUU
U TocTpoeHUs ee Trpaduka ¢
NOMOIIbI0 MPOU3BOAHOMN. J[poOHO-
JuHelHas QyHKIUS

UccnenoBanue byHKIUH Ha
MOHOTOHHOCTb U IIOCTPOECHHUE
rpaduKoB.
UccnenoBanue byHKIIUHN Ha
MOHOTOHHOCTb U IIOCTPOECHHUE
rpaduKoB.
UccnenoBanue byHKIMH Ha
MOHOTOHHOCTh U IOCTpPOEHHUE
rpadukoB.

12.12

13.12

14.12

14.12

134

UccnenoBanue byHKIMHT Ha
MOHOTOHHOCTH M IIOCTPOCHHE
rpadukoB.

15.12
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135

136

Haxoxnenue  Hauboipmero
HAaMMEHBIIETO 3HaUCHUH HYHKIUN

[TocTpoenue rpadukoB
MHOTOYJICHOB C HCIOJb30BaHUEM
amnmapara MaTeMaTU4EeCKOTro
aHaiu3a

15.12

18.12

137

138

139

Haumensbiiee u HauOboJbIee
3HAYCHHE byHKIIUN B
npodecCuOHANbHON AESITEILHOCTH.

Haumenniiece u HauOoJIbIIEe
3HaYEeHHE byHKIMHU B
npodeCcCuOHATBHON ACSITCILHOCTH.
ITpousBoaHas B
npodecCHOHaIbHON AEITEIbHOCTH.

18.12

19.12

19.12

140

141

[TponsBoaHas B
npodeCcCHOHATBHON AESITCILHOCTH.
[IponsBoaHas B
npodeccuoHalbHON AESITEIbHOCTH.

20.12

21.12

142

ITpousBoaHas B
npodeCcCuOHATbHON NESITEIbHOCTH.

21.12

143

144

Pemenue 3azmay no TeMe
«ITpousBoagHas»
Kontponpnas pabora mno Teme
«IIpousBoaHas»

22.12
22.12

P7.

145

146

Muozozpannuku u mena
epaujenus

Ilonstue MHoOrorpamHuka. Ero
JJIEMEHTBHI: BEPILUHBI, peOpa,
rpanu. Jluarosaius.

Brinykisie " HEBBINYKJIbIE
MHOTOTPAaHHUKH. Ceuenue
MHOT'OTpaHHHKA.

25.12

25.12

147

IToussitne npusmel. Ee ocHOBaHUs U
OOKOBBIC TpaHU. BbeicoTa TPU3MBI.
[Ipsimas u HakJIOHHAsA NMpU3Ma.

26.12

148

149

150
151

IIpaBunbHas npusma. Ee ceuenue.

[Tapannenenunen, CBOICTBA
NPsIMOYTOJIBHOTO
napajiesenunena, Kyo.

Ceuenue ky0a, mapamiensenumnena.
I[lupamMmuga w®  e€e  DIEMEHTHIL.
CedeHue nmupaMuJibl.

26.12

27.12

28.12
28.12

152

[TpaBunbHas nupaMmuaa.
YcedyenHas nupaMmuaa

29.12

153

IInomwans OOKOBOW M  HOJHOU

29.12
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IMMOBEPXHOCTH IIPU3MBI, ITUPAMHUIbL

I[Inmomans OOKOBOM W  IIOJHOH

154 1 15.01
NOBEPXHOCTHU MUPAMHIBI

155 CI/IMMevaI/IH OTHOCHTENILHO TOUKH, 4 15.01
npSAMOH, IIOCKOCTH.
Cummerpus B KyOe,

156 mapamnenenumnene, npusme, 1 16.01
nupamue

157 CummeTpus B npupose u B 4 16.01
npodeccuoHaIbHON AEATEIBHOCTH.

158 CummMmeTpusi B apXUTEKType M B 4 17.01
npodeccnoHaIbHON AEATEIbHOCTH.

159 Cummerpusi B TCXHHKE M B 4 18.01
npodeccuoHaIbHON AEATEIbHOCTH.

160 CummeTpuss B U6I)ITy uoB 18.01
npodeccuoHaIbHON JAEATEIbHOCTH

161 CuMmmeTpusi B NMpodecCuoHaTbHOM 1 19.01
NesITeIbHOCTH

162 CummeTpusi B npodeccuoHaTbHOU 1 19.01
NesITeIbHOCTU
[TousiTue MPaBHIBHOTO

163 MHOrorpaHHUKA. CroiictBa 1 22.01
NPaBUIbHBIX MHOTOTPAHHUKOB
[TousiTue NPaBUJIBHOTO

164 MHOTOrpaHHUKA. CroiictBa 1 22.01
MPaBUIbHBIX MHOTOTPAHHUKOB

165 [uauHAp U €T0 PIEMEHTHI. 1 23.01
Ceyenne nmiIMHApa (MapajuieTbHOE

166 ocHoBanuio u ocu). Paseeprka 1 23.01
AJIHPA

167 KoHyc 1 ero 3JeMeHTEHI. 1o 24.01
Ceuenue KkoHyca (mapajuielibHOE

168 ocHoBaHMIO W Tpoxonsmee uepe3 lm 25.01
BEPIINHY), KOHUYECKHE CEUYCHUS.

169 PasBeprTka KOHyca I 25.01

170 Konyc B npogeccuoHanbHON lu 26.01
JesITeIbHOCTH.

171 Y ceueHHBIN KOHYC. Ero 1 26.01
oOpasymolas u BbICOTA.

172 CeueHue yceueHHOTO KOHYca 1 29.01
[Map u chepa. B3aumHoe

173 pacmosioxkeHHe chepbr n 1 29.01
MJIOCKOCTH

174 Ceuenue mapa, chepsl 1 30.01

175 TIlonsatue 06 o6beme tema. Obbem 1 30.01
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176
177

178

KyOa u
napajieJenunena.

NpAMOYIOJIBHOTI'O

OO0beM MpU3MBl U MUITHHIPA.
OTHOomIEHHE OO0BEMOB ITOJOOHBIX
TeIl.

I'eomeTpuueckuit CMBICH
OMpEeNeTUTEN 3-TO MOPSIaAKA

31.01
1.02

1.02

179

180
181
182

OO0beMbl THUpPaMHABI W KOHYCA.
OO0bewm mapa.

[Inomanu moBEpXHOCTEN TEN
KoMmOuHanmu reoMeTpuyecKux Tel
KoMOuHanuu reoMeTpu4ecKux Tei

2.02

2.02
5.02
5.02

183

KOM6I/IHaHI/II/I TCOMCTPHYCCKUX TCI

6.02

184

KOM6I/IHaHI/II/I TCOMCTPHYCCKUX TCI

e

6.02

185

186

Hcnonp3oBanue KOMOMHAIMH
MHOFOFpaHHI/IKOB n TCI BpaIIIGHI/Iﬂ
Wcnonp3oBanue KOMOMHAI I
MHOTOTPAHHUKOB M TEJI BPaIICHUS

N T R

7.02

8.02

187

188

189

190

HUcnonb3oBanue KOMOMHAIUI
MHOTOTPAHHUKOB U TE€Jl BpallCHUS

HUcnonb3oBanue KOMOMHAIUI
MHOTOTPAHHUKOB M TEJl BpaIlCHUS

Pemnrenne 3amau mo teme «OO0BEMBEI
51 ILI0Ia MOBEPXHOCTHU
MHOFOFpaHHI/IKOB n TCJI BpaHIeHI/IH»

Kontponpnas pabora mno Teme
«O06BemMBI U IO AIH
MOBECPXHOCTH MHOTOTPaAaHHHUKOB H
TeJ BpallleHus»

8.02

9.02

9.02

12.02

P.8

191

Ilepsoobpaznaa  ynukyuu, ee
npumeHeHue

3agaya 0 BOCCTAHOBJEHUHM 3aKOHA
JIBUKEHHS MO U3BECTHON CKOPOCTH.
[MousiTue HHTETPUPOBAHUS.
O3HaKOMIICHHE c MMOHATHEM
WHTErpajga W TEepBOOOpa3HOU IS
byuknuu y=f(x).

14

12.02

192

Pemenune 3azxay Ha CBA3b
nepBooOpa3HO U ee MPOU3BOJHOM,
BBIYUCIICHHE TIEPBOOOpA3HOU IS
JaHHOU byHKIHUU. Tabnuna
bopmyn TSt HaXOXICHUS
nepBOOOpa3HBIX. N3ydenue
npaBuiia BBIYUCIICHHS
nepBooOpasHoit

13.02

193

3az[atm, npuBoadAIUEC K MOHATHUIO

13.02

44




OIMp€ACICHHOr0 HMHTErpajia - O

BBIYMCIICHUU MJI0IaH
KPHUBOJMHEHHOU Tpamneuuu, 0
nepeMeleHu TOYKU
ITonsaTue ONpenenEHHOTO
uHterpana. [‘eomeTpuueckuit u
194  usnueckuit cMmeica | 1 14.02
OIpeeIEHHOTO UHTEeTpana.
®opmyna Hetorona— JleliOHuna
[Tonsitue HEONpeaeIEeHHOTO
195 ped 1 15.02
UHTErpana
[Tonsatue HEOIPEIEICHHOT O
196 ped 1 15.02
HHTeTpaja
['eomerpuueckuit CMBICT
197 p 1 16.02
ONpEIeJICHHOTO UHTErpala
I'eomeTpuueckuit CMBICH
198 P 1 16.02
OTpeZIeIECHHOT0 UHTerpala
['eomerpuueckuit CMBICT
199 omnpeneneHHOTO HHTEeTpala B 1 19.02
npodaesTeIbHOCTH.
®opmyna Herorona - JleiiOHuna B
200 OoPMY Ha B 19.02
npodaesTeIbHOCTH. .
Pemenune 3amay Ha mNpUMEHEHHE
UHTErpaina s BBIYHCIICHUS
201 p % T 20.02
bU3MUEeCKUX BENHYUH M TIOIMaae
B PO IeATEIbHOCTH.
Pemenne 3amady Ha mnNpuMEHEHUE
HHTeTpana st BBIUMCIICHUS
202 P . ? 1 20.02
(GU3UIECKUX BEIWUYUH W TUIOIIAAEH
B IpOo(h1esATEIBHOCTH.
Pemenne 3ajau no Teme
«ITepBoobOpa3nas HKIUH.
203 pBooOp Gynxuwmn. 21.02
[IpaBuna HaXO0XJICHUS
nepBoobOpa3Hbix. Ee npumeHenue»
KontponrHas paboTta
204 «IlepBoobOpa3nas byHKINU. 1 22.02
[IpaBuna HaXO0XJICHHUSA
nepBooOpa3HbiX. Ee mpuMeHenue»
Cmenenu u kopuu. Cmenennasn
P9 P 18
dyukyus.
[IonsiTue KOpHS N-OM CTENEHHU U3
205 ° P 1 22.02
NEeHCTBUTEIBLHOTO YHCIIA.
OyHKIUH y = YX HX CBOMCTBa M
206 - YRRMILY 1 26.02
rpaduku.
207 | CaoiicTBa KOpHS N-0i CTENEHHU 1 26.02
208 | CaoiicTBa KOpHS N-0i CTENEHH 1 27.02
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[Ipeo6pa3zoBanue UppanHOHATbHBIX

209 . 1 27.02
BBIpAXKCHUM

210 Hpeo6pa30vBaHHe MPPALMOHANBHBIX | 28.02
BBIpAXKEHUMH

211 Hpeo6pa30vBaHHe MPPALMOHANBHBIX | 29.02
BBIpAXKEHUMH

212 Hpeo6pa3ouBaHHe MPPALMOHANBHBIX | 2902
BBIpAXKCHUM

213 [londatue crteneHu ¢  JN0OOBIM 1 103
pallMOHAJIIBHBIM IIOKA3aTEJIEM.

214 CreneHHble pyHKLIHMHU, UX CBOWCTBA 1 103
U rpaduKu

215 PaBHOCI/IJII:HOCTI) MPPALMOHANBHBIX | 403
ypaBHEeHUN. MeToabl UX pelIeHHUs.

216 PGHIeHI/Iev MPPALMOHANLHBIX | 403
ypaBHEHUH.

217 PemeHI/Iev MPPALUMOHATBHBIX | 503
ypaBHECHUH.

218 PaBHOCHIIBHOCTH MpPpalOHAIBHBIX 1 503
HepaBeHCTB. MeToAbl UX pEellIeHHUs.

219 Penrenue MPPANHMOHATBHBIX 4 6.03
HEpPaBECHCTB.

290 Pemenne MPPANMOHATLHBIX | 703
HEpPaBEHCTB.

221 Ol'[peI[eJ'IefII/Ie u cBOHCTBA 4 1 703
CTENEHHON QYHKIIUH.
Kontponpnas pabora mo Teme

222 | «PemeHue cTemeHHBIX ypaBHeHHH 1 1 11.03
U HEPaBEHCTB»

P10 H01<Va3ameﬂbna}l ¢dynkyua, ee 18 10
ceoiicmea.

293 CTE:HGHI) c MPOU3BONLHBIM | 4 11.03
e CTBUTENBHBIM MTOKa3aTeJIeM.

294 Onpenenenue _ TokasaTenbHOH 1203
byHKIIUU, ee CBOHCTBA U rpaduk.

205 3HAKOMCTBO ¢ NPUMEHEHNEM | 4 12.03
OoKa3aTeJabHON QyHKIHH.
Pemenune IMOKa3aTeIbHBIX

226 | ypaBHEHHH ¢yukunonanpHo- 1 13.03
rpa¢pu4ecKuM METOI0M
Pemenune IMOKa3aTeIbHBIX

227 | ypaBHEHHMH MeTOJOM ypaBHHUBaHus 1 1 14.03
IOKa3aTenen
Pemenne IIOKa3aTEIbHBIX

228 | ypaBHEHHMH MeTOJIOM ypaBHHUBaHus 1 1 14.03

HoKa3zaTeiacH
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Pemenue IIOKa3aTCJIbHBIX

229 ypaBHeHHMH MeToAOM BBegeHus 1 15.03
HOBOU IEpEMEHHOU
Pemrenue MOKa3aTeIbHBIX

230 ypaBHeHH# MeToAoM BBegeHus 1 15.03
HOBOU IEpEMEHHOU
Pemenue II0KAa3aTeIbHbIX

231 ypaBHeHU# dbyHkmuoHanpHO- 1 18.03
rpaguuecKuM METOI0M.
Pemenue II0KAa3aTeIbHbIX

232 ypaBHEHHU dbynknuonansHo- 1 18.03
rpaguuecKuM METOI0M.

233 Pemenune MOKA3aTeIbHBIX | 4 1903
HEPABEHCTB.

234 Pemenue MOKA3ATENBHBIX 4 1903
HEPABEHCTB.

235 Pemenune _CHCTEM IIOKa3aTEeNbHBIX | ¢ 20.03
ypaBHEHUU

236 Pewmenue _CHCTEM TOKa3aTeNbHBIX 2103
ypaBHEHUU

237 Pemenue MOKA3aTeNBHBIX | 4 21.03
HEPaBEHCTB

238 Pemenune MOKa3aTeNbHBIX | 4 2203
HEpPaBEHCTB
Pemenne MOKa3aTeabHBIX

939  YPaBHEHHIl METONOM ypaBHUBAHHMA 2203
nokaszarejaed M MeTOJ0M BBEJEHUS
HOBOM IIEPEMEHHOMN.

240 KonTponbnass pabora mo Teme 1 2503
«IToka3zarenpHas QyHKIHUA»

Pl Jozapugpmuer. Jlozapugpmuueckasn 30
dyukyus.

041 [Tousitue mnorapudma. Jlorapudm 1 2503
qyucia.

242 Jlorapudm qHucoa. CroiicTBa 1 26.03
JorapugMoB.

243 JecaTuuHbli W HaTypaJbHBII 1 26.03
JorapuMbl, YUCIIO €

244 JecsaTuyHBIH W HaTypaJbHBIN 1 2703
JorapugMbl, YUCIIO €

245 CgoiicTBa snorapupmon. Omnepanus 1 28.03
norapuMUpPOBaAHUS.

246 CgoiicTBa snorapupmon. Omnepanus 1 28.03
norapuMUpPOBAHUS.

247 CpoiicTBa smorapudmoB. Oneparus 1 2903

JorapuMHUPOBAHUS.
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CpoiicTBa sorapudmoB. Onepamnus

248 1 29.03
norapuGMupoBaHUS.

249 CgoiicTBa snorapupmon. Onepanus 1 104
Jorapu@MUpOBaHUS.

250 CgoiicTBa snorapupmon. Onepanus 1 104
Jorapu@MUpOBaHUS.

251 HOFj}.pI/I(bMI/I‘IeCKaH GbyHKIUS U ee 1 204
CBOiicTBa

25 Horflpn(anquKaﬂ byHKIMSA U ee 1 204
CBOHCTBA

253 .HOl"flpI/I(bMI/I‘{eCKaSI byHKIIUS U ee 1 3.04
CBOiicTBa

254 .HOl“flpI/I(l)MI/IIIeCKaSI byHKOHSA U ee 1 4.04
CBOMCTBA

255 [Toustue norapuGmMuIeckoro 1 404
ypaBHEHUS.

256 Omnepanus MOTEHIIMPOBAHUS. 1 5.04
O yHKIIMOHAIBHO-TpaPUUECKUI

257 | meron pemeHus norapupmudeckux 1 5.04
ypaBHEHUU
O yHKIIMOHAIBHO-TpaPUUIECKUI

258 | wmeron pemenus nmorapupmudeckux 1 8.04
ypaBHEHUU

259 MeToa NOTEHIIUPOBAHUS. 1 8.04

260 MeToa NOTEHIIUPOBAHUS. 1 9.04

261 MeTton } BBCJICHU A HOBOMH 1 904
nepeMEeHHOM.

262 | Jlorapudmuueckue HepaBEHCTBA 1 10.04

263 AJ‘IFOpI/ITMu PCUICHHS  CHCTEMBI 4 11.04
ypaBHECHUH.
PaBHOCUIBHOCTH

264 | norapudmuueckux ypaBHeHU u 1 11.04
HEpPaBEHCTB

265 IIpumenenne norapudma B 4 12.04
npodaesaTeaIbHOCTH.

266 IIpumenenne norapudma B 4 12.04
npodaesaTeaIpbHOCTH

267 JlorapudpmMuueckass  cuupaib B 1 15.04
npupoe.

268 MaTeMaTI/IquKI/IeU CBOKCTBA 4 15.04
JorapupMHUUYECKON CIUpPATH.

269 Pemenne 3azay no TemMe 4 16.04
«Jlorapudpmuueckas GyHKIHA»

270 Konrponpnasg pabora mno TeMme 1 16.04

«Jlorapudmuueckas GpyHKIUI»
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Mnoxcecmea. Inemenmot meopuu

P12 10 6
epagos.
2711 gg;f/[THIZiKeCTBO. VHOREERE 17.04
272 Omnepauuu ¢ MHOXKECTBAMH 1 18.04
273 | Omepauuu ¢ MHOKECTBAMH. 1 18.04
274 | PemieHue MpUKJIAAHBIX 3a1a4 1 19.04
275 | llousTue rpada. 1 1 19.04
276 | CBa3HBIHI rpad 1 1 22.04
277 I'pad-nepeso 1 1 22.04
278 Ilukna rpad Ha MIOCKOCTH 1 1 23.04
Pemenune 3a;a4 o TeMe
279  «MmuoxectBa, Ipaper mw wux 1 1 23.04
NPUMEHCHHUEC)»
Kontponsnass pabora mo Teme
280 «MmuoxectBa, Ipader wmw wux 1 1 24.04
NPUMEHCHHUEC)»
Inemenmut KoMOunamopuku,
P.13  cmamucmuxu u meopuu 26 2
eéeposmunocmei
281 IlepecTaHOBKH 1 25.04
282 IlepecTtaHOBKHU 1 25.04
283 | Pasmemenus 1 26.04
284 | CoueraHmus. 1 26.04
285 CoBMECTHBIE ¥  HECOBMECTHBIC 1 2904
cOOBITHS.
286 TeOpeMI:I O BEPOATHOCTH CYMMBI o 29 04
COOBITH.
YcnoBHas BEPOSATHOCTD.
287 | 3aBHUCUMBIEC u He3aBHCHMBIE 1 30.04
CcOOBITHS.
B8 onsmencns cocwmitt 004
289 OTHUOCI/ITGJ'II)HaSI ‘—IUaCTOTa coOBITHS, 1 205
CBOHCTBO €€ YCTOMYHUBOCTHU
290 CraTtuctuueckoe onpejienenne o 205
BEPOSITHOCTH.
291 | OmeHKa BEPOSATHOCTH COOBITHUS 1 3.05
292 | OmeHKa BEPOSATHOCTH COOBITHUS 1 3.05
293 Bunbl ciny4ailHbIX BEJIUYHUH. 1 6.05
994 Onpeﬂveneime JUCKPETHOU 1 6.05
CIy4alHOW BEITUYHMHBI.
205 3aKOH pacnpeneseHus] JUCKPETHOU 1 705

CIIy4YalHOM BEJIIMYUHBI.

49




296

Uucnoseie xapaktepuctuku JCB

7.05

297

Bapuanuonusiii pajg

8.05

298
299

Ilonuron 4yacToT u rucrorpamMmma.

CraTUCTHYECKUE XapaKTEePUCTUKHU
psina HaOJr0gaeMbIX JaHHBIX

N

10.05
10.05

300

301

CTaTHCTHYECKHE XapaKTEPHUCTHKH
psina HaOMdaeMbIX JaHHBIX
[lepBuunas obpaboTka
CTAaTUCTHYECKHUX JTAHHBIX.

13.05

13.05

302

['paduueckoe ux npeacraBieHUE.

14.05

303

304

305

306

Haxoxnenue CpEeIHUX
XapaKkTePUCTHK, HaO0II0JaEMBIX
TaHHBIX

Haxoxnenue CpEOHUX
XapaKTEePUCTHK, HaO0JII0JaEMBIX
ITaHHBIX

Pemenune 3ajau «DIIEMEHTHI
KOMOUHATOPUKH, CTATUCTHUKU H
TEOPHUHU BEPOSATHOCTEU

Konrponpnass pabora mo Teme
«D1EeMEHTBhI KOMOHMHATOPHUKH,
CTaTUCTUKU U TEOpUHU
BEPOATHOCTEN»

14.05

15.05

16.05

16.05

P.14

YPQBHEHM}l U Hepaeencmea

307

308

PaBHOCUIBHOCTL  ypaBHEHUUW U
HepaBeHCTB. OnpeneneHus.
OcHoOBHBIE TEOPEMBI
PaBHOCHUJIBbHBIX nepexojax B
YPaBHEHHUSAX U HEPABEHCTBAX.

17.05

17.05

309

O6uue METO/1bl pemeHus
ypaBHEHUI: MEPeXoJl OT paBEHCTBA
(GyHKIMH K paBEHCTBY apTyMEHTOB
JUISI MOHOTOHHBIX (YHKIIUM, METON
pPa3IOKECHUS Ha MHOXKHUTEIH,

20.05

310

O6uue METO/IBI peueHus
ypaBHEHUH: METOJl  BBEJEHUS
HOBOM IIEPEMEHHON,
byHKIIHOHANIBHO-TpadUIECKU N
METOJ

20.05

311

O6uue METO/IBI peueHus
HEPABEHCTB!: epexon oT
CpaBHEHHUsS 3Ha4YeHUH QYHKUUH K
CpPaBHEHUIO 3HAYEHUW apryMEHTOB
JU7I1 MOHOTOHHBIX (DYHKIIUH,

21.05

312

O6mue METO/BI pemeHus
HEPaBEHCTB: METOJ HHTEPBAJIOB

21.05
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OOmwue METO/IbI pelieHus

313 HepaBEHCTB: ¢ynkumonanpHo- 1 22.05
rpaduaeckuii METOI.

314 Fpa@nqeczﬂm METOX  pemenus 4 23.05
ypaBHEHUU U HEPABEHCTB

315 Omnpenenenue moxayisi. Packpeitue 1 23.05
MOJYJIs IO ONpPeeSICHUIO.

316 [Ipocrenmue YpaBHEHHUSA uo 24.05
HEPaBEHCTBA C MOJYJIEM.

317 [Ipocreiimue ypaBHEHHUS uoy 2405
HEPaBEHCTBA C MOAYJIEM.
[Mpumenenune PaBHOCHIIBHBIX

31g [ICPEXO/OB B ONPEACICHHBIX THIAX 4 2705
YpaBHEHUW W  HEPaABEHCTB C
MOJYJIEM

319 3HaAKOMCTBO C MapaMeTpOM. 1 27.05

320 [Ipocrenmmue ypaBHEHHUS ¢4 28.05
napamMeTpoM.

391 [Ipocreiimue ypaBHEHHUS c 4 28.05
napaMeTpoM.

399 Pemenne mpocTedmux ypaBHEHHH 1 29 05
C IapaMeTpOM.

393 [Ipocreiimue HEpaBEHCTBA c 4 3005
napamMeTpoM.

394 Pemenne mpocTedimux HEpaBEHCTB 1 30.05
C IapaMeTpOM.
CocraBneHue u pelieHune

325 mpodeccuoHaIBHBIX 3ajaq c 1 1 31.05
MOMOIIbI0 YpaBHEHUI

326 Pemenue TEKCTOBBIX 3ajJad 1 1 31.05
npo¢eCcCHOHATBHOTO COACPKaHUS

397 Pemenue TEKCTOBBIX 3amat g 1 3.06
npo¢pecCHOHATBHOTO COAEpPKaHUS

398 Pemenne 3amau. VYpaBHeHUA U 1 1 3.06
HEpaBEHCTBA.
O6uue METO/BI pemeHus

309  YPABHEHHH. YpaBHeHus "oy 1 4.06
HEpaBEHCTBA C MOAYJIEM H C
napamMeTpaMu
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330 KoHcynbranus 1 4.06

331 KoHcynbranus 1 5.06

332  KoHcynbranus 1 6.06

333 KoncynpTanus 1 6.06

334 KoncyapTamus 1 7.06
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335- IIpomexyTouHas aTrTecTauus 6 706
340 (Dk3ameH) '
OBUIEE KOJIMYECTBO YACOB IIO 340

I[TPOI'PAMME

3. YcaoBus peaju3anun NporpaMmMbl 001eo0pa3oBaTeibHOM JHCIUILIMHBI

3.1. Jlns peaau3anmuu NPOrpaMMbl JAUCHUILIHHBI JOJKHBI OBITH TPETyCMOTPEHbI
cjeAylolMe cneuuaJlbHble MOMelIeHUus:

Peanuzauus mnporpaMmbl JAUCHUILUIMHBL TpeOyeT Hanuuusga ydeOHOro kabuHera
MaTEeMaTUKHU.

OGopynoBaHnue yueOHOro KabuHera:

- IOCaJI0YHbIE MECTAa MO KOJIUUYECTBY 00 yUAIOLUXCS;

- pabodee MecTO mpemnogaBaTens;

- KOMIUIEKT y4eOHO-HarJIsJHBIX TOCOOUIA;

- KOMILIEKT 3JIEKTPOHHBIX BHUIEOMATEPUAIOB;

- 3aJlaHus AJIs KOHTPOJIBHBIX paboT;

- podecCHOHATBHO OPUEHTUPOBAHHBIC 3a/1aHUA;

- MaTepHuaJbl SK3aMeHa.

TexHudeckue cpencTBa 0Oy4eHUs:

- IepCOHAJbHBIN KOMIBIOTEP C JUIIEH3UOHHBIM IPOrPAMMHBIM 00€CIeYeHUEM;

- IIPOEKTOP C DKpPaHOM.

3.2. UndopmannoHHOe odecrieueHue 00yIYeHUsI

3.2.1. OcHoBHBIE MEYATHBIC U3TAHUA

1. Anekcannpos, A.J[. Maremaruka: anreOpa u Hadajla MaTeMaTHUYECKOTO aHAJIN3a,
reomerpusi. I'eomerpus. 10-11 kmaccer : yuebnuk / A.JI. Anexcannapos, JI.A. Bepuep, B.U.
Peoxuk. — M. : U3narensctBo «lIpocBenienue», 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / -
TexcT : HemocpeACTBEHHBIN

2. Mopakosuu, A.I'. Anrebpa u Hadana Marematuyeckoro ananuza. 10 kmacc: B 2 4.
Y. 1. YuyeOHuk Uit ydammxcs o01eo0pa3oBaTeIbHbIX YUPEKICHUN (MIPOPHIBHBIA YpOBEHb) /
A.T'. Mopakoswuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c. — ISBN: 978-5-346-01200-9
/ - TekcT : HemoCpeICTBEHHBIN

3. Mopakosuu, A.I'. Anrebpa u Hauana mareMatudeckoro aHanu3za. 11 kiacc: B 2 4.
Y. 1. YuyeOHuk Uil ydammxcs o01eo0pa3oBaTeIbHbIX YUPeKICHUN (IPOQHIBHBIA YpOBEHb) /
A.T'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3suna, 2020. - 351 ¢. — ISBN 978-5-346-03199-4/
- TekcT : HemocpeACTBEHHBIN

4. Mopakosuu, A.I'. Anrebpa u Hadana MareMaTudeckoro aHanusa. 10 knace: B 2 4.
Y. 2. 3agauHuK Ui yyamuxcst o01eo0pazoBaTeabHbIX YUpeKaAeHUu (MpoduabHbI YpoBEHb) /
A.l'. Mopakosuuy, JI.O. [enumesa, JI.W. 3BaBuu [u ap.] - M. : Muemosuna, 2020. - 336 c. —
ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIN

5. Mopnkosuu, A.I'. Anrebpa u Hauanga MmaTemaTudeckoro ananusa. 11 kmacc: B 2 4.
Y. 2. 3agauHuK Ui y4damuxcst o0meo0pazoBaTeabHbIX YUpeKAeHUH (MpoduIbHbIN YpOBEHB) /
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A.I'. Mopnkosuu, JI.O. [lenumesa, JI.U. 3BaBuu [u ap.],- M. : Muemosuna, 2020. - 137 c. —
ISBN: 978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIM

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKHU

1. Bcepoccuiickue untTepHer-omummmansl. - URL: https://online-olympiad.ru / (mara
obpamienusi: 12.07.2021). - TekcT: 371€KTPOHHBIH.

1. Enunas xomteknus mudpoBsix oOpaszoBareabHbIX pecypcos. - URL: http://school-
collection.edu.ru / (nara obparmienus: 08.07.2021). - TekcT: 3ACKTPOHHBIH.
2. Nupopmarnmonnas cucremMa «EmuHOoe OKHO jgocTyma K 0Opa3oBaTeIbHBIM

pecypcam». - URL:  http://window.edu.ru / (mara oOpamenus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIMN.

3. Hayunas snexkrponnas 6ubnuorexa (HOB). - URL: http://www.elibrary.ru (zata
obpamenust: 12.07.2021). - TekcT: 37IeKTPOHHBI.

4. OtkpeiThii  KOJUIEK. Matemaruka. - URL: https://mathematics.ru / (marta
obpamenus: 08.06.2021). - TekcT: 37IeKTPOHHBIH.

5. [ToBropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mata
obpamenust: 12.07.2021). - TekcT: 37IeKTPOHHBIN.

6. CnpaBoyHUK o MaTeMaTUKe JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcrt:
AIEKTPOHHBIN.

7. Cpennsis mMaremaTuueckas wHTepHeT mkona. - URL: http://www.bymath.net /
(mata oopamenus: 12.07.2021). - Tekct: 2IEKTPOHHBIH.

8. ®enepanbublii nopran «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru /
(mata obparmenus: 02.07.2021). - TekcT: 2eKTPOHHBIH.

9. ®denepanbHbll LEHTp HH(POPMaLMOHHO-00pa3oBaTesbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (nata oopamenus: 01.07.2021). - TekcT: 21eKTPOHHBIIH.

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS 00111e00pa30BaATEeIbLHON TUCHUILIHHBI

KoHTpons u oneHka pe3ynbTaTOB OCBOEHMS 00I111€00pa30BaTEIbHON  HUCHUILIMHBI
PacCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yNbTaThl, HallpaBJIeHHbIE Ha (OPMUPOBAHHE OOIUX
U ipoeCCUOHATIBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJIepKaHus yueOHOro MaTepuasa.

ODmas/mpodeccuoHanbHas | pasnen/Tema Tun OLI€HOYHBIX
KOMIIETCHIIUS MEPONPHUATHUS
OK 01. BBI6I/IpaTL P1, Temal.l, 1.2, 1.3 II- TCCTI/IpOBaHI/IC VY cTHBIN
CIIoCcOoOBl pemeHusl 3axad 0/05, 1.4,1.5,1.6 P 2, Temnl onpoc MaTemaTHueckHii
npodeccuoHaabHOU 2.1,2.2,2.3,2.4,2.5II-0o/c, THKTaHT
NeATENbHOCTH 2.6 P 3, Temn 3.1, 3.2, 3.3
OPUMEHHUTEIBHO k | IT-o/c, 3.4 P 4, Tems 4.1, WnausuayanbHas
pPa3IMYHBIM KOHTEKCTaM 4.2,43,4.4,45,4.6,4.7 CaMOCTOATCIbHAA
IT-o/c, 4.8,4.9,4.10,4.11 P | pabGota
5, Temsl 5.1, 5.2 HpCHCTaBHeHI/IC
P 6, Tems 6.1, 6.2, 6.3, 6.4, | pesynpraron
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, IPAKTHYECKHX paboT
6.10 IT-o/c, 6.11 P 7, Temsnl 3amuTa TBOPUECKHX
7.1,7.2,7.3,7.4,7.5, 7.6, pa6or
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7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c, 7.11,7.12,7.13, 7.14,
7.15,7.16, 7.17 P 8, Temsnl
8.1,8.2,8.3,84,85,86P
9, Temrr 9.1, 9.2, 9.3,
9.4,9.5P 10, Temsr 10.1,
10.2,10.3, 10.4 P 11, Temnr
11.1,11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temn 12.1,12.2,
12.3, 12.4 P 13, Temsr 13.1,
13.2, 13.3, 13.4, 13.5 I1I-
o/c, 13.6

P 14, Temwr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6

3amura
WHJIMBUIYaJbHBIX
MPOEKTOB
KoHnTpoisbHas
Brimonuenue
9K3aMEHAIIMOHHBIX
3aJaHuU

pabora

OK 02. HUcnons3oBaTth P 1, Tema 1.1, 1.2, 1.3 II- TCCTI/IpOBaHI/IC VY cTHBIN
COBPEMEHHBIE cpexnctea | o/c, 1.4, 1.5, 1.6 P 2, Temnl onpoc Martemarnueckuii
IMOMCKa, aHajgmusa nu| 2.1,2.2,2.3,2.4,2.51II-0/c,
JUKTAHT
UHTEpIpeTanuu 2.6 P 3, Temn 3.1, 3.2, 3.3 -
I/IH(I)OpMaLII/II/I, u H-O/C, 34P 4, TeMbl 4.1, HAUBUNYyalbHA
MH(POPMALMOHHBIE 4.2,4.3,4.4,45,4.6,4.7 CaMOCTOATCIbHAA
TEXHOJOTUHU ans | H-o/c, 4.8,4.9,4.10,4.11 P | pabora
BHINIOJIHEHUS 3amau | 5, Temsr 5.1, 5.2 [TpencraBnenue
npodeccuoHalbHOU P 6, Temnr 6.1, 6.2, 6.3, 6.4, pe3ynaprTaToOB
NesITeIIbHOCTH 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, IPAKTHYECKUX PaboT
6.10 IT-o/c, 6.11 P 7, Temnr 3alHTa TBOPUECKHX
7.1,7.2,7.3,7.4,7.5, 7.6,
pabor
7.7 I1-0/¢,7.8,7.9, 7.10 II- JammTa
o/c, 7.11,7.12,7.13, 7.14, HH MBIyl b HBIX
7.15,7.16,7.17 P 8, Temnl IPOCKTOR
8.1,8.2,8.3,8.4,8.5, 86P KOHTpONBHAS paGoTa
9, Temn1 9.1, 9.2, 9.3, BhIHONHEHHE
9.4,9.5P 10, Temnr 10.1, 5K3aMEHAIHOHHBIX
10.2,10.3, 10.4 P 11, Tembl | 3ananuit
11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c,
11.7P 12, Temnr 12.1,
12.2,12.3, 12.4 P 13,
Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
OK 03. HJ‘IElHI/IpOBaTI) n| P1,Temal.1,1.2, 1.3 II- TGCTI/IPOBaHI/Ie VYV CcTHBIN
pcaln3oBLIBATH ofc, 1.4, 1.5, 1.6 P 2, TeMbl | 4ppoc MatemaTnueckuii
COOCTBEHHOEC 2.1,2.2,2.3,2.4,2.51I1-0/c, AKTAHT
npodeccuoHanbHoe ul| 2.6 P3, Temn 3.1, 3.2, 3.3 U
JIUYHOCTHOE pa3Burue, H-O/C, 34P 4, TeMbl 4.1, HAMBHAyaTbHAs
CaMOCTOSTEeIbHas

NpeANPUHUMATENIbCKYIO

4.2,4.3,4.4,45,4.6,4.7
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e TEIbHOCTD B
npodeccuonanpHo# chepe,
HUCTOJIb30BaTh 3HAHUS TI0
(GUHAHCOBOW TPaMOTHOCTH
B Pa3NYHBIX KXU3HESHHBIX
CHUTYyalHAX

IT-o/c, 4.8,4.9,4.10,4.11 P
5, Temnr 5.1, 5.2
P 6, Temnr 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 IT-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11 P
7, Temnr 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7 I1-0/¢,7.8,7.9,
7.10 ITI-o/c, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3,
8.4,8.5,8.6 P9, Temn
9.1,9.2,9.3,9.49.5P 10,
Temsr 10.1, 10.2, 10.3,
10.4P 11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,11.5, 11.6 II-o/c,
11.7P 12, Temnr 12.1,
12.2,12.3, 12.4 P 13,
Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2,
14.3, 14.4, 14.5 T1-o/c, 14.6

pabora
[IpencraBnenue
pe3yabTaToB
NpaKkTUYECKUX padoT
3amuTa TBOPYECKUX
pabor

3amura
WHJIMBUYaJIbHBIX
MPOEKTOB
Konrtponpnas pabora
Breinosinenue
9K3aMEHAIMOHHBIX
3aJlaHui

OK  04. DpPexTuBHO
B3aMMO/JIeICTBOBATH u
paboTtath B KOJJIEKTHBE H
KOMaH1e

P1,Temal.1,1.2, 1.31I-
o/c,1.4,1.5,1.6 P2,
Temer 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6 P 3, Temn1 3.1,
3.2,3.31II-0/c,3.4P4,
Temnr 4.1, 4.2, 4.3, 4.4,
4.5,4.6,4.7 I1-o/c, 4.8,
4.9,4.10,4.11 P 5, Temnt
5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 I1-o0/c,
6.8, 6.9, 6.10 IT-o/c, 6.11 P
7, Temwr 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7 I1-0/¢,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3,
8.4,8.5, 8.6 P9, Temn
9.1,9.2,9.3,9.49.5P 10,
Temsr 10.1, 10.2, 10.3,
10.4P 11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,11.5, 11.6 IT-o/c,
11.7 P 12, Temsr 12.1,
12.2,12.3,12.4 P 13,

TecTtupoBanue Y CTHBIN

ornmpoc MareMaTu4yecKkuii

JTUKTAHT
NuauBunyanbHas
caMoOCTOsATEIbHAs
pabora
[IpencraBnenue
pe3yabTaTOB
MpakTU4YECKUX padboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIABHAYaJIbHBIX
MIPOEKTOB
Koutponpnas pabora
Beinosnenue
JK3aMEHAIMOHHBIX
3aTaHui
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Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3,14.4, 14.5 I1-o/c, 14.6

OK 05. OcyuiecTBasaTh
YCTHYIO ¥ TMHUCHhMEHHYIO
KOMMYHHKAILIUIO Ha
roCcyJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepauuu ¢
y4eToM ocoOeHHOCTEN
COLIMAIBHOTO u
KyJIbTYPHOTO KOHTEKCTa

P1, Temal.1,1.2, 1.3 II-
o/c,1.4,1.5,1.6 P2, Temnl
2.1,2.2,2.3,2.4,2.51I1-0/c,
2.6 P 3, Temn 3.1, 3.2,3.3
II-o/c, 3.4 P 4, Temr1 4.1,
4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11 P
5, Temsr 5.1, 5.2

P1, Temal.1,1.2, 1.3 II-
o/c,1.4,1.5,1.6 P2, Temnl
2.1,2.2,2.3,2.4,2.51I1-0/c,
2.6 P3, Temn 3.1,3.2, 3.3
IT-o/c, 3.4 P 4, Temn1 4.1,
4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11 P
5, Temnr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11 P 7, Temsnl
7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13, 7.14,
7.15,7.16, 7.17 P 8, Temnl
8.1,8.2,8.3,8.4,85,86P
9, Temn1 9.1, 9.2, 9.3,
9.4,9.5 P 10, Temsr 10.1,
10.2, 10.3, 10.4 P 11, Temnr
11.1,11.2, 11.3 IT-o/c,

11.4, 11.5,11.6 IT-o/c, 11.7
P12, Temn 12.1, 12.2,
12.3,12.4 P 13, Temsr 13.1,
13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Temn 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c,
14.6P 9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4 P 11, Temsr 11.1,
11.2, 11.3 IT-o/c,

11.4, 11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3
P 13, Temn 13.1, 13.2,
13.3, 13.4, 13.5 I1-o/c, 13.6

TecTtupoBaHue Y CTHBIN
onpoc MartemaTu4eckui

JTUKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHAas
pabora
IIpencraBnenue
pe3yNbTaTOB
NpaKTHYECKHX paboT
3amuTa TBOPYECKUX
pabor

3amura
WHJUBUyalbHBIX
MPOEKTOB
KonTposnbsHas paboTta
Brinmonnenue
9K3aMEHAIMOHHBIX
3aJaHu
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P 14, Temn 14.1, 14.2,
14.3, 14.4, 14.5 I1-0o/c, 14.6

OK 06. IIposaBasThH
Irpa)XJIaHCKO-
aTPUOTUYECKYIO
MIO3ULUIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE IOBEJICHUE
Ha OCHOBE
TpaguIMOHHBIX
001IeUYeT0BEUECKUX
IIEHHOCTEH, B TOM YHCJIC
C y4€TOM rapMOHM3aLUU
MEXKHAIHOHAJIBbHBIX U
MEKPEIUTHO3HBIX
OTHOILIEHWUH, IPUMEHSTH
CTAaHJAPTHI

AHTHUKOPPYHIIMOHHOTO
IIOBEJICHUA

P1,Temal.1, 1.2, 1.3 II-
o/c,1.4,1.5,1.6 P 6, Temnl
6.1, 6.2,6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11 P 7, Temnr 7.1,
71.2,73,74,75,7.6,7.7
II-0/¢,7.8,7.9, 7.10 II-o/c,
7.11,7.12, 7.13, 7.14, 7.15,
7.16,7.17 P 8, Temur 8.1,
8.2,8.3,8.4,8.5, 8.6P 14,
Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

TecTtupoBaHue Y CTHBIN
ornpoc MaremMaTHu4yecKkui
JTUKTAHT
NunuBunyanbHas
caMOCTOATEJIbHAs
pabora
IIpencraBnenue
pe3yJibTaTOB
IpaKTUUYECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura
WHINBHUAYaTbHBIX
IPOEKTOB
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