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Pabouas mporpamma ydeOHOW mucuMIUIMHBI «MareMaTHkay pa3padoTaHa Ha OCHOBE
tpeboBanuit  d®I'OC  cpegnHero  oOmero  oOpa3oBaHUsA,  YTBEP)KIECHHOTO  IIPHKA30M
Munnpocsemieanst Poccun Ne 413 or 17.05.2012 (akrtyanpHas pemakiusi), ¢denepaibHON
o0pa3oBaTeNbHOIl MporpamMMbl CpeqHero o6mero obpa3oBaHus, yTBepxkaeHHOH IIpukazom
Munnpocsenienust Poccun ot 18.05.2023 Ne 371 (akTyanpHas pelakuus), pacloOpsKEHUs
Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenun Konnenuu
npernofaBaHusl  00mE00pPa30BATENBHBIX  TUCIUIUIMH € y4eTOM  MPOQeCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccrnoHalbHOro 00pa3zoBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus»; MUChMa JlenapraMeHTa rocy1apcTBeHHON MOJUTUKHY B chepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHHMA U HPO(EecCHOHANBHOTO  O0y4YeHHS
Munnpocsemenusi Poccun «O HanpaBieHun pekomenganuin» ot 14 utons 2024 r. Ne 05-1971
(Pexomennanuu 1o peanu3allMd CpeaHEro ooOmero o0pa3oBaHHUs B Mpeesiax OCBOCHUS
00pa30oBaTeNbHON MPOTpaMMBI  CPEAHETO0 MPO(PECCHOHAIBHOTO O0pa30BaHUS), METOIHKU
npenofaBaHus 001eo0pa3oBaTeIbHON AUCIUILIMHBL «MaTemaTuka» U MpUMepHOil paboueit
porpaMMbl  001Ie00pa30BaTENLHON TUCIUIUIMHBL «MareMatuka» i podeccroHaIbHBIX
00pa3oBaTeNIbHBIX OpraHU3alMi 0JI0OpEeHHBIX Ha 3acenaHuu Ilemarormdeckoro coera ®I'bOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOTrO
rocyaapcTBeHHOro odpazoBarensHoro cranaapra (ganee — ®I'OC) no cneunansHoctu 27.02.07
«YTpaBlieHHE KaueCTBOM IMPOAYKIIMH, MPOIECCOB U YCIyr (IO OTPaciisiM)», YTBEPKICHHOTO
npukazoM MunucrepctBa npocsenienusi Poccuiickoit @enepanuu Ne 234 ot 14.04.2022 r.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOIKETHOES
npodeccnoHabHOE 00pazoBarenbHOE yupexacaue «Koemk
ABTOMATHU3AIIMU TIPOU3BOJICTBAY.

[Iporpammy cocraBuna Iloxkumaea C.B. mnpenogaBatens CII6 TBIIOY  «Komnemxk
aBTOMATHU3aIluU TIPOU3BOICTBAY.

[Iporpamma paccmoTpeHa W ogoOpeHa Ha 3acefaHuu pabodei Tpymnmbl, MPOTokosa Ne§
ot 27.04.2026 1.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHMILVINHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CITIO

OoOmeobpa3oBarenbHas yueOHas AucuuIuInHA «MaTeMmaTuka» sBiseTcss 00s3aTenbHOM
4acThIO 00111e00pa30BaTEIHLHOIO IMKIIA OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbl B COOTBETCTBUU
¢ ®I'OC no cnenuansHocth 27.02.07 «YnpaBieHne Ka4€CTBOM MPOAYKIIMU, TPOLIECCOB U YCIyT
(o oTpacisam)y».

1.2. llesqin 1 NJIaHMPYeMble pe3yJabTaThl OCBOCHHS YUeOHOH TUCIHIIMHBI

1.2.1. Hean y4eOHOH IMMCHUILUIMHBI B COOTBETCTBMHU ¢ coaep:kanuem DOII

COO

Copeprxanue nporpamMMmbl «MareMaTuka» HaIlpaBJICHO Ha JOCTH)KEHHE CJICTYFOIINX
LCJICH:

- (opmupoBaHMEe IEHTPAIBHBIX MAaTEMAaTHYECKHX MOHATUH (YMCIO, BEIUYHMHA,
reoMerpuueckas (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIHSA), 00ECIeYMBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIINUXCS;

- MOjABEICHUE 00YYAOIINXCS HA JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MHUpa, MOHMMaHHWE MAaTeMAaTUKU KaK 4acTh OOIIed KyIbTyphI
YeJIOBCUCCTBA;

- DPa3BUTHE HUHTEIJICKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW OO0y4arommxcs,
H03HaBaTeJII)HOI71 AKTUBHOCTH, HCCJICAOBATCIbCKUX YMCHHfI, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHUA, I/IHTepeca
K MU3YYCHHUIO MAaTEMaTUKH;

- (dopmupoBanre  (YHKIIMOHATHLHOW  MATEeMATHYECKOW TPaMOTHOCTH:  YMCHHS
pacrno3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUU
JIpyrux y4eOHBIX MPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYITHpOBATh
WX Ha S3bIKC MaTeMaTHMKH W CO3JaBaTh MAaTeMaTHYECKHE MOJICIH, NMPUMEHSITh OCBOCHHBIN
MaTeMaTUYECKHH anmapar JJis peleHHs] IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/]1a4, UHTEPIIPETUPOBATH
Y OLICHUBATh MOJYYEHHBIE PE3YIbTaThI.



1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHUsI 001e00pa3oBaTe/IbHOIl y4eOHOl AUCUMIIMHBI B COOTBETCTBHU C TPeOOBAHUAMU
PIroC COO u ®1rocC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PeE3YJAbTAaThI

MeTaHpellMeTH])Ie PeE3yJabTaAThbI

HpeHMeTHbIe pe3yJabTaThbl

OK 01. BeiOupars crnocoOsr
peleHus 3a1a4
npodeccnoHaTbHON

JESITETPHOCTH MPUMEHHUTENBHO K
pa3IUIHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBats
COBpPEMEHHBIE CPE/ICTBA MOWUCKA,
aHalM3a M WHTEpIpeTaluu
nHpOpManuH, u
WHQOPMALIMOHHBIE TEXHOJIOTUH
JUIst BBINOJIHEHHUS 3a1au
npodeccrnoHanbHOM
JIeSITeIIbHOCTH.

OK 03. IlmanupoBaTh U
pearn30BHIBaTH coOCTBEeHHOE
pogeccroHaNIbHOE "
JMYHOCTHOE pasBuTHE,
TIPEINPUHAMATEIBCKYIO
JIeSITeTIbHOCTD B
npodeccHoHaIbHOI coepe,
UCIIOJIb30BaTh 3HaHUS o
IpaBOBOM u (rHaHCOBOM
IrPaMOTHOCTH B Da3iM4YHBIX
KU3HEHHBIX CUTYAIHIX.

OK 04. S dexTrBHO
B3aMMO/IeHICTBOBATh 1 paboOTaTh B
KOJIJIEKTHBE ¥ KOMaHJIE.

OK 0S. OcymiecTBiasATh YCTHYIO U
MUCHMEHHYI0 KOMMYHUKAIMIO Ha

rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu c
Y4eTOM ocobeHHOCTEH
COIMAIILHOTO W KYJBTYPHOTO
KOHTEKCTA.

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTb TPAXKIAHCKOHN MO3UIHN
0o0yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO
oOrmiecTBa, IPEICTABICHAE O MATEMaTHIECKUX
OCHOBaX (pYHKIIMOHHUPOBAHHS PA3IAIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAXKITAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUAMYA M HA3HAYCHHUEM;

JIP 02. TTaTpuoTudeckoe BOCIUTaHUE:
c¢(hOpPMHUPOBAHHOCTH POCCUHCKOM
TpaXITaHCKOH MICHTHIHOCTH, YBAXKCHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMAaTHKH, IECHHOCTHOE OTHOIIICHHE K
JOCTIDKEHHSIM POCCHACKAX MAaTEMAaTHKOB H
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIONB30BaHUE ATHX JTOCTHKCHUH B IPYTUX
HayKaxX, TEXHOJIOTHUSIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTaHHE:!
OCO3HaHHE JyXOBHBIX LIEHHOCTEH
poccuiickoro Hapo/a, chopMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO
MIOBE/ICHHSI, CBSI3aHHOT'O C IIPAKTUYECKUM
MIPUMEHEHUEM JTOCTH)KCHUH HAyKH U
JIeATENIbHOCTBIO YUE€HOT'0, OCO3HAHHE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO
Oysty1mero;

JIP 04. DcreTnueckoe BOCIUTAHUE:
ACTETHYECKOE OTHOILIEHHUE K MUPY, BKIIIOYast
JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHNH, PacCyKICHHUH,

MP 01. ChopmupoBaHOCTB
M03HABATENbHBIE YHUBEPCAIIbHBIC
y4eOHbIe eicTBUA: 6a30BbIe
JIOTHYeCKHe eiiCTBHUS: BELIBILITE H
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKH MaTeMaTHIECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUN MEXIY
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
Kiaccu(UKaIUi, OCHOBAHUS JIJIS
0000LICHUS U CPABHEHHUSI, KDUTEPUH
MIPOBOJMMOI0 aHAJIKN3a; BOCIIPUHUMATb,
(dhopMynIHpoBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIHBIC, CAMHUIHBIC, YACTHEBIC U
o0IIre, YCIIOBHEIC, BEISIBIISTh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIOICHUSAX U
YTBEPKACHUSIX, TpeJyIaraTb KPUTEPUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIL; IENaTh BEIBOJIBI C
WCTIOJI30BAaHUEM 3aKOHOB JIOTHKH,
JIeTyKTHUBHBIX U UHIAYKTUBHBIX
YMO3aKJII4YeHUH, yMO3aKIIIOUEHUH 110
AQHAJIOTUU; IPOBOJAUTH CAMOCTOSTEIBHO
JI0Ka3aTeNbCTBA MaTEMaTHUYECKIX
YTBEPKIECHUH (IIPSIMBIE U OT
MIPOTHBHOTO), BBICTPAUBATH
apryMeHTaIuIo, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBHIBATH
cOOCTBEHHBIC CY>KIICHUS B BHIBOIBI;
BBIOMPATH CIIOCO0 permeHus: yaeOHon

IIP 01. Yncaa ¥ BEIYUCICHHUS:

CBO6OI[HO OIeprUpoBaTh TIOHATUAMMU
pannoHaJIBHOE quCIIo, OccKOHEeYHas
nepuoanvccKas Apo 6B, MIPOUCHTHI,
HppalOHAIBHOC qucClio, MHOXECTBa

palMOHANBHBIX M JEUCTBUTENBHBIX YHCEI,
MOAYJb JEHCTBUTENBHOTO YHCIA;

NPUMEHSTh JIpOoOU W NPOLEHTHI JUIS PEIICHUS
IOPUKJIAJHBIX 3aJad U3 Pas3InyHbIX OTpacieh
3HAHWUH U peabHOU XKU3HY;

OPUMEHSTh  NPUONMIKEHHbIE  BBIYMCICHUS,
IIpaBWIa OKPYIVICHHS, IPUKUIKY U OLECHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOHO OIEPUPOBATh MOHATHEM: CTEICHB C
LEeIbIM MOKa3aTeseM, HCII0JIb30BATh
MTOIXOAAIIYI0 (POpMY 3aIUCH JTEHCTBHTEITBHBIX
yycesl JUIsl peleHUs] NPaKTUYECKHX 3a1ad |
MPEAICTaBIECHUS 1aHHBIX;

CBOOOIHO OIepHpOBAThH HOHSATUEM:
apupMeTHIeCKHH KOpPEHb HaTypaJIbHOMN
CTEIICHH;

CBOOO/IHO ONEpPHPOBATh TOHATHEM: CTENEHb C
palMoHAIILHBIM TIOKa3aTeseM;
CBOOOJIHO OIEPUPOBATH MOHATHAMH: JIOTapu(hM

qucia, JCCATUYHBIC u HaTypaJIbHBIC
JorapugMmsl;

CBOOO/IHO OIEpUpPOBATH MOHATHSIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATH TIOHSITHSMH: apKCHHYC,
ApPKKOCUHYC M  aQpKTaHI'CHC  YHUCJIOBOIO
apryMeHTa.

CBOOOTHO OTIepPHPOBATH MOHATHSIMH:
HATypaJbHOE M LEeJ0e YHCI0, MHOXKECTBa




OK 06. IIposBasATh Ipa’kJaHCKO-
MaTPHOTHUECKYIO MO3HIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TpaAULIUOHHBIX pPOCCUHMCKUX
JTyXOBHO-HPABCTBEHHBIX
L[EHHOCTeH, B TOM 4YHCIE C
y4eToM rapMOHHU3AIUH
ME)KHAIIMOHAIBHBIX u
MEXPEIUTHO3HBIX  OTHOLICHUH,
MIPUMEHSTh CTaHJAapTHI
AHTHKOPPYIIIHOHHOTO
MIOBEICHHS.
OK 07.
COXPaHEHHUIO

CopelicTBOBaThH
OKpyXarouiein
cpensl, pecypcochepexeHuro,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMAaTa, [PHHIHIIEI
OepexITMBOTO MIPOU3BOJICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
OK 08. Ucnons3zoBarb cpeacrsa

Gu3HYeCKOM  KyABTYpBHl  JUIS
COXpaHeHWs ¥  yKpETUIeHHs
30POBBS B nporecce
npodeccrnoHanbHOM’

JESITeIbHOCTH ¥ IOJACPIKaAHHS
HE00X0IUMOT0 YpOBHS
(bU3UUECcKOii MOrOTOBICHHOCTH.
OK 09. ITons30BaTbes
npodeccHOHAIBHOM
JIOKyMEHTaIel Ha
rOCyJIapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

K 1.7. OcymecTBnaTs
JIOKYMEHTAIIOHHOE
COIPOBOXK/ICHHUE ACSATEIBHOCTH
0 TEXHUYECKOMY KOHTPOJIIO
KadgecTBa MpoIyKIuu (pador,

YCIIyT).

BOCTIPHAMYHBOCTH K MATEMAaTHIECKAM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHYCCKUE 3HAHUS B HHTEPEcax
3I0OPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOC OTHOILICHHE K CBOEMY
3II0POBBIO (37J0POBOEC MUTAHUE,
cOaaHCHPOBAHHBIN PEKUM 3aHITHN U
OT[BIXA, PEryisApHast GuzndecKas
aKTHUBHOCTB), PH3MUYECKOE
COBEPIICHCTBOBAHKE MIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHOI
JeSITeIIBHOCTRIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TFOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TPYAOIIO0US, UHTEPEC K Pa3InIHbIM chepam
poheCCUOHATIBHOM e TeIbHOCTH,
CBSI3aHHBIM C MATEMATHKOM U €¢
MIPUJIOKCHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyaymieit mpodeccun u
pearn30BBIBATh COOCTBCHHBIC KU3HEHHBIC
IUTaHBL, TOTOBHOCTH M CIIOCOOHOCTBH K
MaTeMaTHIECKOMY 00pa30BaHUIO 1
caM000pa30BaHUIO HA TIPOTSHKCHUN BCEH
JKH3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B
pEIICHUH MPAKTHYECKUX 3a1a4
MaTeMAaTHYECKOM HAPABICHHOCTH;

JIP 07. DKom0oTn4ecKoe BOCIIUTAHUE:
¢(hOpPMHUPOBAHHOCTH IKOJIOTHICCKOM
KYJbTYpHI, TOHIMAaHUE BIUSHIS COLUAITBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM U COLUATLHON CPEbI, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTeMAaTUYCCKUX 3HAHUH [T PEeHICHUS 3a1a4
B 00JIACTH OKPY’KaIOIIEeH CpeIbl,
[UTAHUPOBAHKUE MOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX MTOCICACTBHIM JJIs1 OKPYKAFOIICH
Cpelsl;

3a7a4d (CpPaBHUBATH HECKOIBKO
BapHaHTOB PEIICHUS, BEIOUPATH
HanOosee MOIXOSIIHHA C yYeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTEpHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, HOPMyYIHNpPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0eMy, ycTaHaBINBaTh HICKOMOE 1
JaHHOE, (hOPMHPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSTEIILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBJICHUS, TIpOIiecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEX Ty
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (POPMYIUPOBATH
0000MIEHNS 1 BBIBOBI 11O PE3yJIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TTOJTYIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE
npoIiecca, a Tak’Ke BBABUIaTh
HPEATIONIOKEHHUS O €0 Pa3BUTHH B
HOBBIX YCIIOBUSX; padoTa ¢
uH(opManmeii: BEIBIATH 1SOUIUTHI
nH}popManny, TaHHEIX, HEOOXOANMBIX
JUISL OTBETA Ha BOTIPOC U JUIS PEIICHHUS
3aJ1a4M; BHIOMPATh NHPOPMAIIHIO U3
HCTOYHHMKOB Pa3JINYHbIX THIIOB,
aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U
HHTEPIPETHPOBATH HH(OPMAIIHIO
pa3nuuHbIX BUIOB U Gopm
MIPECTABICHNS; CTPYKTYPHUPOBATh
nHGOPMANHNIO, IPEICTABIIATE €€ B

HaTypaJlbHBIX W LENBIX YHCEN, HCIIOIb30BaTh
MPU3HAKH JAEIMMOCTH menbix uwncen, HOJ u
HOK HatypanbHBIX unceln A7 pelleHus 3ajad,
MIPUMEHSATH anroput™ Epknuna;

CBOOO/IHO OIEpUPOBATH IOHATHEM OCTAaTKa IO
MOJyJIIO, 3alHUChIBAaTh HATypaJbHBIE YHCIA B

Ppa3IMYHbIX MO3ULIMOHHBIX cucreMax
CUHCJICHUS;

cBOOOIHO OIEPUPOBATh HOHATUAMHU:
KOMILIEKCHOE YHCIIO U MHOECTBO
KOMILIEKCHBIX 4HCell, MpeJCTaBIATh
KOMIUIEKCHBIE 4YHCIa B anreOpanveckod
TPUTOHOMETPUUYECKOH  ¢opMe,  BBINONHATH
apupMeTHyeckue  olepaudd ¢ HUMH U

U300pakaTh Ha KOOPAUHATHOMN MIOCKOCTH.
ITP 02. YpaBHEeHUS U HEPABEHCTBA:
CBOOO/IHO ONEPUPOBATH HOHITUSIMHU: TOXKJIECTBO,

ypaBHEHUE, HEpPaBEHCTBO,  PaBHOCUJIbHBIE
ypaBHEHUSA u YpaBHEHUSA-CIIEICTBHUS,
PaBHOCHIIbHBIE HEPABEHCTBA,

NIPUMEHATh ~ pa3iW4Hble METOABl  pEHICHUs

palMoOHANBHBIX W APOOHO-PAIMOHAIBHBIX
YPaBHEHHH, IPUMEHATh METOJ, HHTEPBAJIOB s
pelIeHHs] HEPABEHCTB;

CBOOO/IHO ONIEPHPOBATH OHATHSMU: MHOTOYJICH
OT OJIHOM TNEpPEMEHHOW, MHOTOYJIEH C IEJIbIMU
k03¢ duLneHTaMHy, KOPHHU MHOTOYJICHA,
IPUMEHSTh AeJIeHHe MHOTOYJIeHa Ha MHOTOWICH
C ocTaTkoM, Teopemy besy u Teopemy Buera mms
peleHus 3a1a4;

CBOOO/IHO OIEPUPOBATH MOHATHAMH: CHCTEMa
JIVHEHHBIX YPaBHEHUIl, MaTpULa, ONPeAeIUTENb
MaTpulpsl 2 X 2 U €ro reOMeTpU4eCKUi CMBICH,
HCIOJb30BaTh CBOMCTBA ONPEAEIUTENS 2 X 2 AT
BBIUUCIIEHUS]  €r0  3HA4eHUs, INPHUMEHATh
ONpENeNUTENN  JUIs  PELIEHUS  CUCTEMBI
JIMHEUHBIX YPaBHEHHUH, MOJEJIMPOBATH
peanbHBIE CHTyalldd C TIOMOIIBIO CHCTEMBI
JIMHEWHBIX YpaBHEHUH, HCCIeI0BaTh
ITOCTPOCHHBIE MOJIEJIM C IOMOINBI0 MATPHIl U




IIK 2.1.ITogroraBnuBaTth
TEXHUYECKHE JOKYMEHTHI
(3aKITIOUEHHMST) O COOTBETCTBUH
Ka4yecTBa IMOCTYMAIONIHX B
OpraHHU3aIIO CHIPHS,
MarepualioB, 1ory(habpHuKaToB,
KOMIUIEKTYIOIINX U3AEINH
TEXHHYECKUM pETJIaMEeHTaM,
CTaHIapTaM U TEXHUYSCKUM
YCIIOBHSIM.

JIP 08. IleHHOCTH HAYYHOTO ITO3HAHUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH M OOIECTBEHHOW NPaKTHKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ pa3BUTHA U 3HAUUMOCTH ISl Pa3BUTHUSL
LIUBWIN3AIIY, OBJIAICHUE S3bIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEI0BATEIbCKYIO ACATEILHOCT
WHIVBHUIYaJILHO U B TPYTIIE.

pa3nu4gHBIX popMax, HILTFOCTPUPOBATH
rpaduIecKy; OIEHNBATH HA/IE)KHOCTD
nH(OpManuK M0 CaMOCTOSATEIHHO
c(OpPMYITMPOBAHHBIM KPUTEPHUSIM.

MP 02. CdopmupoBanbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
y4eOHBIX JeiicTBuil: o01eHue:
BOCIIpUHMMAaTh U (QOPMYJIHPOBaTh
CYXXJCHHUS B COOTBETCTBUH C yCIOBUSIMHU
W TeaIMH  OOLICHUs, $CHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHMS
B YCTHBIX M TIMCbMEHHBIX TEKCTaXx, 1aBaTh
MOSCHEHHUSI TI0 XOAy PpeIICHHS 3aJadH,
KOMMCHTHPOBATH HOHy‘IeHHbeI
pe3yybTaT; B X0lie 00CYyKISHHs 33/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOi
TE€MbI, TPOOJIEMBI, pelIaeMON 3ajauu,
BBICKA3bIBaTh MHJCH, HALCICHHBIC Ha
NOUCK PEHICHHUA, COIIOCTaBJIATH CBOU

CYKIOEHHS C CYXICHHSIMH JIPyTHX
YYacTHUKOB JMajora, OOHapyXuBaTb
pasiMuMe W CXOJCTBO IIO3MLHUH, B
KOppeKTHOH  Qopme  (hopMyIHpOBaTH
pasHorIacus, cBOHM BO3Pa)KCHNS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBAHUs,
NPOEKTa, CaMOCTOATENBHO BBIOMPATH
(dbopMaT BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAINH u ocobeHHOCTEH
ayJAUTOPHUH; COBMeECTHasI
AesITeJIbHOCTD: TTOHNUMATh u
UCIIONIH30BATh HperMYIIeCTBa
KOMaH/IHOW M WHAWBUAYaJbHOH paboThI
Ipu  pemeHud  y4eOHBIX  3ajad,
MIPUHUMATh LeNb COBMECTHOH
JIeATEeIHOCTH, IUIAHUPOBATh
OpPTraHU3aIlMI0  COBMECTHOW  paboTHI,
pacupenenarsb BHJIbI pabor,

JIOrOBapHUBaThCs, 00CYkKAaTh MPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUS

ONpPEIENUTENEH,
TIOJIyY€HHBIN pe3ynbTar;
HCTIOJIb30BAaTh CBOMCTBA ACHCTBUN C KOPHAMHU
JUTSL IpeoOpa30BaHusl BEIPAKCHUN;
BBITIOJTHSATH npeoOpa3oBaHus
BBIPaKEHUH, coiepIKaIux
palMoOHaIBHBIM MTOKA3aTEeNIeM;
HCIONB30BaTh CBOMCTBA JOrapu(MOB  JIJIst
mpeoOpa3oBaHUsL JorapupMIUIECKUX
BBIPAKEHUH;

CBOOOTHO OIIepUpPOBATH MOHATHUSIMHU:
HUppaLMOHAJIbHEIE, MOKa3aTeabHbIE u
JOTapu(MHUUIECKIe YpaBHEHUs, HAaXOIWTh WX
pelieHus c MOMOIIBI0  PaBHOCUJIBHBIX
MIEPEXO0JIOB WU OCYIIECTBIISASA MPOBEPKY KOPHEH;
NPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKHE
(dhopmyIbt JUTS npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOO/IHO OIepUpoBaTh TOHATHEM:
TPUTOHOMETPUUYECKOE YpaBHEHUE, NPUMEHSTh

HUHTEPIPETHPOBAThH

YHUCJOBBIX
CTCIICHU C

HeoOXoaumble  (GOPMYJBI  [UIT  pEIICHHS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
ypaBHEHUI;

MOJENUPOBAaTh pealbHbIe CHTYallH HAa S3bIKE
anreOpbl, COCTAaBIATh BBHIPAKCHUS, ypaBHEHHS,
HEpaBEeHCTBA [0 YCJIOBMIO 33/1a4H, HCCIIE0BATh
IOCTPOCHHBIE MOJEIM C  MHCIOJIb30BAHHEM
ammapara anreOpsl.

CBOOOHO OTIepPUPOBATH MOHATHSIMHU:
HUppaluoHaJIbHBIC, IMOKa3aTCIbHBIC )41
JorapuMHYECKHE HEPaBEHCTBA, HAXOAUTH HX
pemieHusT ¢ TIOMOIIbI0  PAaBHOCHIIBHBIX
TIepeX0/I0B;

OCYIIECTBIISITH OTOOp KOpHEH TpH peIeHun
TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

cBOOOJHO OIIepUpOBATH MOHATHEM
TPUTOHOMETPUIECKOEC HEPABECHCTBO, IPUMCHATH
HeoOXonuMmble  (QOPMYNIBI Ui peIIeHHs
OCHOBHBIX THIIOB TPUTOHOMETPUICCKUX
HEpaBEHCTB;




HCECKOJIBKHUX HIOI[CI;'I; yJaCcTBOBaTb B

TPYIIIOBBIX thopmax paboTh
(obcyxaeHus, 0o0MeH MHCHH,
"MO3roBele  WITypMBI" U HHBIE),
BBHIIIOJIHATh CBOIO 4acTh paboOTBl U
KOOPJIMHUPOBAaTh CBOM JCHCTBHS C

JpYTUMH 4iI€HaMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B oOmMid
MPOAYKT o KpUTEPHSIM,
cOpMyITHPOBAHHBIM Y4aCTHHKaMU
B3aMMOJIEHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYIATUBHBIX YHUBEPCAIBHBIX YUCOHBIX
JEHCTBUIA: CcaMOOpraHu3anus:
COCTaBJIATh IUIAH, AJITOPUTM PpEIICHU
3aJaud, BBIOMpATh CIOCOO pemeHus ¢

y4eTOM  HMEIOIUXCSI  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh M  KOPPEKTHPOBATHh

BapuaHThl PEIICHHH C YYeToM HOBOH
nHpopManny; caMOKOHTPOJIb: BIAJETh
HaBBIKAMH TO3HABAaTEJILHON peduiekcun
KaK OCO3HAHUsI COBEPIIAEMBIX IEHCTBHUN
W MBICIUTENBHBIX  IIPOLECCOB, HX
pe3ynbTaToB,  BIAJETh  Crocodamu
CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoLiecca
U pe3yJbTaTa pelIeHHss MaTeMaTH4ecKoit
3aaui; MpeIBUIETh TPYAHOCTH,
KOTOpblE ~ MOTYT  BO3HHUKHYTH  IIPH
peIIeHNH 3aa4H, BHOCUTh KOPPEKTHUBEI B
JeATeIbHOCTh ~ Ha  OCHOBE  HOBBIX
00CTOATENBCTB, JIaHHBIX, HaWJAEHHBIX
OmMOOK, BBISBICHHBIX  TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE pe3yJibTaTa
LEeTU U yCIOBUSIM, OOBSICHATH IPHYMHBI
JOCTH>KEHUS WIH HEIOCTHKEHUS
pe3yabTaTOB JAEATEIBHOCTH, HAaXOIHUTh
ommnoKy, JlaBaTh OLICHKY
MIPUOOPETEHHOMY OTIBITY.

CBOOOHO ONEpPHPOBaTh MOHIATUSIMH: CHCTEMA U
COBOKYITHOCTb ~YPaBHCHHII M  HEPaBEHCTB,
PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIE/ICTBHS,
HAXOJUTh PEIIEHHs] CUCTEMBI U COBOKYNHOCTEH

palnoHaIbHEIX, UPPaLOHAJIBHBIX,
MOKa3aTeNbHBIX u Jorapu(pMUYECKUX
YpaBHEHHMI U HEPABEHCTB;

pelmaTh  palMOHANbHbIE, HPPALUOHANBHEIE,
MIOKa3aTeIbHBIE, sorapuMIIecKre "
TPUTOHOMETPHUYECKHE YpaBHEHUS "
HEPaBEHCTBA,  COAEpXKAallMEe  MOAYJIH |
rapamMeTpsl;

MIPUMEHSATH TPpadUIeCKUe METOBI IS PEIICHHS
YpaBHEHHHA M HEPABEHCTB, a TaKXe 3aJad C
napaMeTpamu;

MOJICJIMPOBATh peallbHble CHTYyallud Ha S3bIKE
areOphl, COCTABIISATh BBIPAKEHHS, YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33JIa4H,
UcClIeZioBaTh  MOCTPOGHHBIE ~ MOJAENH  C
HCTIONIb30BAaHNEM anmapara anreopsl,
HMHTEPIIPETUPOBATH OJyYSHHBIH PE3yIIbTaT.

P 03. Oysknun u rpadukm:

CBOOO/IHO OIEpUPOBATH MOHATHUSAMH: (YHKIHSA,
CTIOCOOBI 331aHUsS PYHKITUH, B3aUMHO OOpaTHEIC
¢yHKIMK, KoMImo3Wmms (YHKOHH, Tpaduk
GbyHKIMH, BBITIOJIHATH 3JIEMEHTapHBIE
npeobpa3oBaHus rpauKoB QYHKIIMHI;
CBOOO/IHO OIEpUPOBATH TMOHSITUSIMHU: 00JIACTh
OIIpEe/IeIIeHHs 1 MHOXKECTBO 3HAUEHHUH (DYHKIUH,
HYJH GbyHKIMH, MPOMEXKYTKA
3HAKOITOCTOSHCTBA,;

CBOOO/IHO ONEpPHPOBATh TOHATHSIMHU: YETHBIE U
HeudeTHbIe (PyHKIMH, TTeprogrdeckue QyHKINH,
MIPOMEXKYTKH MOHOTOHHOCTH ¢dyHKIHH,
MakCUMyMbl ¥ MHHUMYMBl  (DYHKIHH,
HauOoJblIee 1 HAaMMEHbIIee 3HaUeHNe (PYHKIIUH
Ha MPOMEXKYTKE;

CBOOO/IHO ONIEPHPOBATh TOHATUSIMU: CTETICHHAS
GyHKUMS ¢ HATYpaJbHBIM U LEJNbIM
MoKaszaresieM, rpaduk CTEeNeHHOW (YHKIHH C




HaTypalbHBIM W LEJNBIM IIOKa3aTeneM, rpaduk
KOpHS N-OH CTemeHW Kak (QYHKIHH OOpaTHOH
CTEINICHHU C HaTypaJIbHBIM TI0Ka3aTeleM;
OIIEpUPOBATH TIOHATHSMHU: JMHEHHas,
KBajZlpaTU4Hasi M JApoOHO-NnHelHas (yHKuny,
BBHINOJIHATG  JJIEMEHTapHOE HCCIIECIOBAaHHE H
MIOCTPOEHHE UX I'Pa(HKOB;

cBOOOHO OIIEpUPOBATH MOHATHSAMHU:
TOKa3aTeNbHAs W JorapupMuieckas QyHKIUH,
UX CBOHCTBA M TpaduKh, HCIOIB30BaTh HX
rpaduKH U peIIeHHs] ypaBHEHN;

cBOOOHO OIIEpUPOBATH MOHATHAMHU:
TPUTOHOMETpHYECKas OKPYXXHOCTb,
OIpe/ieJIeHHe TPUTOHOMETPHYECKUX (HYHKIMN
YHCIIOBOTO apryMEHTa;

Ucroibp3oBaTh  rpaduku  QyHKumE s
UCCIIEZIOBAHMUS MTPOIIECCOB M 3aBUCUMOCTEH MpH
peIlIeHNH! 3a1a4d U3 IPYTUX Y4eOHBIX TPEeIMETOB
U peasbHOM JKU3HM, BBIpaXaTh (GOpMyIaMu
3aBUCHMOCTH MEX/y BEINYNHAMU;

CTPOUTH TpadUKH KOMIO3WIMK (QYHKIUH C
TIOMOIIBIO  3JIEMEHTapHOTO HCCIEIOBAHUA H
CBOMCTB KOMIO3HUIINHU JIBYX (DYHKITHIA;

CTPOUTH T€OMETpHUECKHE 00pa3bl ypaBHEHUH U
HEpaBEeHCTB Ha KOOPIMHATHOM INIOCKOCTH;
CBOOO/IHO OIEpUpPOBATH TOHITUSMU: Tpaduku
TPUTOHOMETPUUECKUX (DYHKLINIT;

OPUMEHATh (QYHKIMM U1 MOJAEIMPOBAHUS |
UCCIIEZIOBAHNUS PEaIbHBIX MPOLIECCOB.

ITP 04. Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOTHO OIIEPHUPOBATH TTOHSATUSIMH:
apupMeTHIeCKast u reoMeTprYecKast
mporpeccus, OCCKOHEYHO yOBIBaromas

reoMeTpuuecKas IPOrpeccHsi, JMHEHHBIH W
9KCIIOHEHIIMAIBHBIN pOCT, (hopMylia CIO0XKHBIX
MIPOLIEHTOB, UMETH MPE/ICTABICHUE O KOHCTAHTE;
HCIIONIb30BaTh ~ NPOTPECCHH  JUISl  PEelICHHs
peabHbIX 33/1a4 IPUKIAJHOTO XapaKkTepa;

CBOOOTHO OTIepPHPOBATH MOHATHSIMH:
HIOCIIEJOBATEIBHOCTb, CIIOCO0BI 3a7aHusl
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TIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE "
OTpaHWYEHHbIC TOCIIEI0BATEILHOCTH, TIOHNMATh
OCHOBBI 3aPO’K/ICHHSI MaTEMaTHYECKOTO aHaIn3a
KaK aHajin3a OECKOHEYHO MaJIbIX;

cBOOOHO OIIEpUPOBATH MOHATHSAMHU:
HeNpepbIBHbIE  (YHKIMM, TOYKH  pa3pblBa
rpaguka  (QYHKIMH, acHUMITOTHI  rpaduka
GbyHKIMY;

CBOOOHO ONEpPHPOBaTh MOHATHEM: (GYHKIHSA,
HETIpephIBHAS HA OTPE3Ke, MPUMEHSITH CBOMCTBA
HETIPEPBIBHBIX (QYHKINH IS peIIeHNUs 3a1a4;
CBOOO/IHO ONEpUpPOBATH TMOHATHSMHU: IEepBas U
BTOpasi MPOM3BOJHBIE (PYHKINH, KacaTelbHas K
rpaduky QyHKIUY;

BBIYHCIISAT MIPOHU3BOIHBIE CYMMBI,
NPOU3BE/ICHHS, YaCTHOTO M KOMIIO3UIIMU JIBYX
(GyHKIMHA, 3HATH NMPOW3BOAHBIC 3JIEMEHTApPHBIX
G yHKIHT;

UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3UUECKUI
CMBICTI ITPOM3BOIHON JUTS peIIeHHs 3a/1a4.
HCTIONIB30BaTh ITPOU3BOAHYIO ISl HCCIIEIOBAHUS
(YHKIIMM Ha MOHOTOHHOCTb U 9KCTPEMYMBI;
HaXOJUTh HanOoJIbIIIee M HANMEHbBIIIEE 3HAYCHHS
(YHKIMM HENPEPhIBHON Ha OTPE3KE;
HCTIONI30BaTh TPOU3BOJHYIO AJISI HAXOXKACHHS
HAaWIy4lIero peuieHuss B NPHUKIAJHBIX, B TOM
YHClEe  COIMAIbHO-ODKOHOMUYECKHUX, 3ajadax,
JUISL  OIIPEAEJICHUs] CKOPOCTH M YCKOPEHHS
npotliecca, 3alaHHOro (OpPMYJIION WK TpaduKoM;
CBOOOTHO OTIepPUPOBATH MOHATHSIMHU:
nepBooOpasHas,  ONpPEACICHHbIM  HHTErpal,
HaXOJWTh  MEepBOOOpa3HbIE  3JIEMEHTapHBIX
(GYHKIMHA ¥ BBIYMCIATH MHTETpaI 1o Qopmyne
Herorona-JleiOnuria;

HaXOJUTh IUIOMIATN TUIOCKUX (PUIryp M 0OBEMBI
TEJl ¢ IOMOIIIBIO HHTETPaa;

UMETh MPEACTABICHHE O MAaTeMaTHYECKOM
MOJICIMPOBAHUM Ha TPUMEPE COCTABJICHHS
muddepeHINaTbHBIX YPaBHEHU;

peuiath NpHKIaJHbIC 3a7a4d, B TOM 4YHCIe
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COLMAITEHO-?KOHOMHYECKOTO W (HU3NIECKOTO
XapakTepa, CpEICTBaMH  MaTeMaTHIeCKOTO
aHalIm3a.

IIP 05. MHo>ecTBa U JIOTHKA:

CBO6OI[HO OIeprupoBaTh IIOHATUAMMU
MHOKECTBO, OolI€paliui HaJl MHOKECTBAMU;
HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ

anmapar AJIs OMUCAHUS PEAbHBIX MPOLECCOB U
SIBIICHUH, TpPU pEIIeHWH 337a4 W3 JPYrHx
y4eOHBIX IIPEIMETOB;

CB060,I[HO OneprupoBaThb IIOHATUAMU:
OIIpCACIICHUC, TCOpEMa, YpaBHCHUC-CICACTBUC,
CBOMCTBO MATEMATUYCCKOTO 06’B€KTa,

JI0Ka3aTeNbCTBO, PAaBHOCWIBHBIE YPAaBHEHHUS U
HEepaBEHCTBA.

ITP 06. CBoGonHO oOmepupoBaTh OCHOBHBIMHU
HOHATHAMM CTEPEOMETPUH IIPH PELICHUU 33734
U TIPOBEJICHUU MaTeMaTHYECKUX PacCyKICHHIH;
ITP 07. IIpuMeHATh aKCHOMBI CTEPEOMETPUH U
CJICJICTBHUS u3 HHUX pu peneHnu
reOMETPUYECKHX 3a71ad;

OoOP 08. KiaccupummpoBaTh  B3aUMHOE
pacIiojo)keHHe MHpSAMBIX B NPOCTPAHCTBE,
IUIOCKOCTEl B TPOCTPAHCTBE, NPSMBIX H
TUIOCKOCTEH B TIPOCTPAHCTBE;

P 09. CobongHO OmepuUpoBaTh HOHATHIMH,
CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY
OpSAMBIMH B TIPOCTPAHCTBE, MEXIY NPSAMOH H
IUIOCKOCTBIO;

IIP 10. CpobomHo pacmo3HaBaTh OCHOBHBIE
BU/IBl MHOTOTPAaHHHUKOB (TIpH3Ma, NHpaMHja,
MIPSIMOYTOJIBHBIN Mapaesnenunen, Kyo);

P 11. KnaccupunupoBaTb MHOTOTPAaHHUKH,
BBEIOMpast OCHOBaHMS JUIA KiIacCH(MKAIINK;

TP 12. CBobGoxHO omepupoBaTh IMOHSATHIMH,
CBS3aHHBIMH C CEUCHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

P 13. BrinonaHsaTh napajuieNbHOE,
LIEHTPATEHOE u OpTOTOHAJIFHOE
MPOEKTHpOBaHWEe (UTYyp HA  IUIOCKOCTD,
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BEITIOTHATE H300pakeHUsT QUTYp Ha TIOCKOCTH;
P 14. Crpouth cedeHHS MHOTOTPAHHHUKOB
Pa3IUYHBIMU METOAaMH, BBITIOJIHSATD
(BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY,
CHM3Y;

P 15. BpuuciasaTh MWIOMAANM TOBEPXHOCTEH
MHOTOI'PaHHUKOB (mpusma, paMuia),
TEOMETPUYECKHX TEIl C IPUMEHEHNnEM (hOpMYy;
P 16. CBoOOAHO OIEPHPOBATH TMOHITUIMHU:
CHMMETpHs B IIPOCTPAHCTBE, IIEHTP, OChb H
IUTOCKOCTh CHMMETPHUH, LICHTP, OCh U TIIOCKOCTh
CHMMETPHHU (PUTYPBI;

IIP 17. PemaTts 3agauu Ha [10Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIEHHH M HaXOXAECHUE
TeOMETPUUECKUX BEJIMYHH, HpUMEHSIS
U3BECTHBIC METObI npu peneHnu
MaTeMaTHYeCKUX 3ajad  MOBBIIEHHOTO U
BBICOKOTO YPOBHS CJIOKHOCTH;

P 18. [IpumensTs npocTeiime nporpaMMHbIe
CPE/ACTBA M DJIEKTPOHHO-KOMMYHHMKAI[HOHHBIC
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHIECKUX
3ajay;

OP 19. Uszenekatrs, npeoOpa3oBBIBATE U
MHTEPIIPETHPOBATh nHpopmanuio 0
MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (urypax,
HpEeACTaBICHHYIO Ha YePTeXax U PUCYHKAX;

P 20. CoGongHO OmepupoBaTh HOHATHIMH,
CBSA3aHHBIMU C [IWJINHAPUYECKOM, KOHUYECKOU U
cheprueckoll  MOBEPXHOCTAMH,  OOBICHSTH
CIIOCOOBI TIOJTyYCHNS;

IIP 21. OnepupoBath NOHATHAMH, CBI3aHHBIMU
C TelaMHU BpallCHUS: LUIHUHIPOM, KOHYCOM,
cdepoit 1 mapom;

IIP 22. Pacnio3HaBaTh Tea BpanieHus (LHITHHID,
KOHYC, cepa W map) U OOBACHATH CIIOCOOBI
MOJTyYCHHS TEJl BPAIICHUS,;

nP 23. KrnaccupunupoBaTb  B3aUMHOE
pacrionioxxeHne cepsl U MIOCKOCTH;

P 24. BpUUCHATE BEIWYHHBI DIIEMEHTOB
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MHOTOTPAaHHHKOB M TEJl BPAIICHHUSA, OOBEMBI H
IUTOIIAa 1 IOBEPXHOCTEH MHOTOTPAHHUKOB H TEII
BpalleHus, TeOMETPUYECKUX Tel c
IpUMeHeHneM (HopMyIT;

IIP 25. CBoGonHO omepupoBaTh IOHATHSIMH,
CBSI3aHHBIMH C KOMOWHALIMSIMU TeJl BpalleHHUs 1
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIIUCAHHBII B
chepy W ommcaHHBIH OKoJIO cdepbl, cdepa,
BIIMCaHHAasi B MHOTOTPAaHHHK WM  TEJO
BpaIICHUS;

P 26. BpuuciaTe COOTHOLIEHUS MEXKIY
IUIOMAAsIMA  TIOBEPXHOCTEH ®  oObeMamu
MOTOOHBIX TET;

P 27. M3o0paxarh wH3yyaeMble QUIYDHI,
BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEpPTEeKU U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (uUryp: BHI
CBEpXy, COOKY, CHHM3Y, CTPOMTH CEUCHHS Tel

BpAIlICHHS;
IIP 28. U3BiexaTb, WHTEPHPETHPOBATH U
mpeoOpa3oBHIBATH HHPOPMALIHIO 0

MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTYypax,
MIPEACTAaBICHHYIO HAa YePTeKaX M PUCYHKAX;

IOP 29. CobOomHO OIEpPHPOBATH IOHITHEM
BEKTOp B IIPOCTPAHCTBE;

IIP 30. BrinosHATE onepanyuy HaJl BEKTOpaMu;
IIP 31. 3amaBaTh IUIOCKOCTH YPAaBHEHHEM B
JIEKapTOBOH CUCTEME KOOPAMHAT;

P 32. Pemath reoMeTpuueckue 3aJadyul Ha
BBIYUCIICHHE VYIJTIOB MEXIY HPSAMBIMH U
IUIOCKOCTSIMH, BBIYHMCIICHHE PpACCTOSIHUH OT
TOYKH /10 TJIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHE
BEKTOPHO-KOOPAUHATHOT'O MeToJa npu
peleHny;

P 33. CBobGomHO omepupoBaTh IMOHSATHIMH,
CBS3aHHBIMH C JBIJKEHHEM B HPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKEHUH;

P 34. BrinonHaTh n300pakeHNS
MHOTOTPAaHHHKOM ¥ TeJl BpalmICHUS TIpHU
apaJIEIIbHOM TepeHoce, LIEHTPaIbHOM

CUMMETPUH, 3€pKaJIbHONH CHUMMETPHUH, IIpHU
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MIOBOPOTE BOKPYr NPSAMOH, IpeoOpa3oBaHus
noxoous;

IIP 35. Ctpouth ceueHHss MHOTOTPAHHUKOB U
Tel BpallCHUS: CeYeHUs LUIMHApA
(mapamnenbHO U MEPHIEHAMKYISAPHO  OCH),
CeyeHus] KoHyca (IapajuielIbHOe OCHOBAHUIO U
MIPOXOAdIIee Yepe3 BepIINHY), CEUCHUS 11apa;
IIP 36. Hcnonp3oBaTb METOABI MOCTPOEHUS
CEUCHHUI: METOA CJIEI0B, METOA BHYTPEHHETO
MIPOCKTUPOBAHMSI, METOJA TIEpeHOca CEKyIleH
TUTOCKOCTH;

op  37. Jloka3piBaTh ~ I€OMETPUUECKHE
YTBEPXKIICHNUS;

ITP 38. [IpumensaTh reoMeTprueckre GaKThl s
pereHus CTePEOMETPUIECKUX 3amad,
HPENOoNaraolX HECKOJIBKO LIaroB PeLIeHus,
€CIIM YCIIOBHs NPUMEHEHHUS 3a/aHbl B SBHOW U
HEsIBHOU (opme;

ITP 39. IlpumeHATH NporpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHHKAI[IOHHBIE CUCTEMBbI TIPH
PELIeHNH CTEPEOMETPHUUECKHX 3a/ay;

P 40. IlpumeHsATh NONYYECHHBIE 3HAHUS Ha
NIPaKTHKe: CpaBHMBATh, AaHAIM3UPOBATH M
OLICHMBATh peajbHbIE CUTYalllH, IPUMEHSITh
W3y4YeHHBIE IIOHATHS, TEOPEMBI, CBOWCTBAa B
mporecce IMOWCKAa peIIeHHs] MaTeMaTHYeCKH
c(hopMyIUPOBAaHHON TIPOOIEMBI, MOJETUPOBAThH
peasibHBIE CHUTyallUM Ha S3BIKE T'€OMETPHH,
UCCIIeIOBaTh  IIOCTPOCHHBIE ~ MOJENH  C
UCTIOJIB30BAaHHEM TI'€OMETPHUUECKUX IOHATHUH |
TeopeMm, anmapara anreopsl, pemartb
MIPAKTUYECKHE 3ajauu, CBSI3aHHbIE c
HAXO0>KJEHUEM I€OMETPUYECKUX BEIUYNH;

P 41. Vmers mpexncraBieHUus 00 OCHOBHBIX
JTamax pPa3BUTUS TEOMETPUH KaK COCTaBHOM
4yacTH (QyHAaMEHTa Pa3BUTHsI TEXHOJIOTHH.




. CTPYKTYPA U COJAEPXKAHUE YUEBHOW JUCIHUILIMHBI «MATEMATHKA»

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI YU4eOHOM padoThl

Bup yuedHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 340

BT. U..

1. OcHoBHOe cojep:kaHue 300

BT. 4.:

TEOPETHUUECKOE 00yUueHue 224

MIPaKTUYECKHE 3aHATHS 76

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 34

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

BT. 4.:

TEeOopeTu4ecKoe o0yuyeHue 0

MPAKTUYECKHUE 3aHITUS 34
IIpomeskyTouHnas arrecrauus B popme IK3aMeHa 6

JuddepenumpoBannsiii 3auet (1 cemectp, 2 cemecTp)
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuasa O0bem yacoB
pa3/iesioB M TeM (ocHOBHOe M TPOdecCHOHATBHO-OPUEHTHPOBAHHOE), [Ipodeccuona | @opmupy
NpaKTHYeCKUe 3aHATHUS [IpakTuu JBHO- emMble
Bcero €cKue OpPHEHTUPOBA | KOMIIETeH
3aHSATUS HHOE 101071
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 24 12 8
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 0
Hean " 3aaa4u | ba3oBbie 3HaHMS M YMEHUS 110 MaTEeMaTHKE B PO ECCHOHATIHHOM U B
MaTeMaTHKHU NPH | TOBCEITHEBHOM J1€ATEIHHOCTH. 5
OCBOEHHH
CHeNHAJTbHOCTH
Tema 1.2 Coaep:xanue yueOHOTr0o MaTepHaJia 4 2 2 OK 01,
Yucna u BbIYHCJHeHHUS. | [IeiicTBUS HaJl TONOXUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMH, OK 02,
BripaxeHnus U | OOBIKHOBEHHBIMHU U JECATUYHBIMH IPOOSIMHU. 2 OK 03,
npeodpa3oBaHuA OK 04,
IIpakTnyeckoe 3ansaTue Nel OK 05,
OK 06,
2 2 2 OK 07,
OK 08,
IK 1.7
Tema 1.3. Conep:xanue yueOHOIro MaTepuaJia 4 2 2
I'eomeTpust Ha | Buasl miuockux Guryp u ux miomaib 2
IJIOCKOCTH IIpakTH4eckoe 3anaTue Ne2
2 2 2
Tema 1.4 Conep:xanue yueOHOro MaTepHaJia 4 2 2
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IIpoueHnTHbie [IpocTbie MpOLEHTHI, pa3Hble COCOOBI UX BhIYUCICHUS. CIOKHBIE 5
BBIYHCJICHUSA IIPOLIEHTBI

IIpakTyeckoe 3anaTeNe3

2

Tema 1.5 Copnepxxanue yueOHOro MaTepuaJa 4
YpaBHeHus U | JluHeiiHble, KBaJpaTHblE, JIPOOHO-IMHEHHbIE YypaBHEHUS U 2
HepaBeHCTBAa HEPABEHCTBA

IpakTnueckoe 3ansitue Ne4

2

Tema 1.6 Coaep:xanue yue0HOro MaTepHaJia 4
Cucrembl ypaBHeHuil M | CriocoObl pelIeHUs CHCTEM JHMHEHHBIX YypaBHeHUWH. [loHsTHs: 5
HEPaBeHCTB MmaTpuna 2x2 u 3x3, onpenenurens marpuisl. Merton 'aycca.

IIpakTHyeckoe 3anaTue NeS 2

Cucrembl JIMHEHBIX YPABHECHHMI U HEPABEHCTB.
BxoaHoii KOHTPOJIB Conep:xanue yueOHOT0 MaTepHaJia 2

IIpakTyeckoe 3anaTue Ne6

BbinosiHeHHe  KOHTPOJIbHOW  padorbl  «BbluMciaeHus u 2

npeodpa3oBaHusD)
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 18 OK 01
Tema 2.1. Copepxanue yueOHOIro MaTepuasa 2 OK 02’
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OCHOBHblE NOHSATHUS (TOYKa, MpAMasd, OK 03’
cTepeoMeTpHH. IUIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 0 4’
Pacnionoxenne npsameix U | [lepecekaromuecst, mapauieNbHbIE W CKPEIIMBAIONIUECS MPSIMBIE. 2 OK 05’
IJIOCKOCTEMN [Tpu3sHak ¥ CBOWMCTBO CKpemMBarOIIMXCA MpsAMBIX. (OCHOBHBIE OK 06’

IPOCTPAHCTBEHHBIE (DUI'YPHI. OK 07’
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 4 ’
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I[apanneabHocTh [Tapamnensuble mpsiMass U miockocTh. Omnpenenenue. [lpusHak. OK 09,
npaMbIX, mnpsMoii u | CBolictBa (c jJokazaTtenbcTBOM). [lapannenbHble  IUIOCKOCTH. IK 1.7
IUI0OCKOCTH, IockocTel | Onpenenenue. [Ipusnak. CoiicTBa (¢ nokazarenbcTtBoM). TeTpasrap 4 K 2.1
u ero iemenTthl. Ilapanenenunen u ero 3nemenTsl. CBOMCTBA
IIPOTUBONOJIOXKHBIX TpaHe W JAMaroHajgedl Mapajelenumnesa.
IToctpoenue ceuenunii. Pemienue 3amay.
Tema 2.3. Copnepxxanue yueOHOIro MaTepuaJia 6
IlepneHauKyIAPHOCTH [leprieHnuKynspHBIE npsiMbIE. [TapannenbHble IpsIMBIE,
NPAMBIX, IPAMON U NEepIEeHIUKYIIApHbIE K IUIockocTu. IIpu3HaK neprneHauKyIspHOCTH
INIOCKOCTH, IVIOCKOCTeH | mpsiMoi U TuiockocTH. JlokasarenscTBOo. llepmenaukynsp u 4
HAaKJIOHHA. [IepnenauKynspHbIC IJIOCKOCTH. IIpusnak
NepHeHIUKYJISAPHOCTH IUIOCKOCTel. J[0Ka3aTenbCeTBo.
PaccTosiHMs B IpOCTpaHCTBE
IpakTnyeckoe 3ansitue Ne7 5
Pemrenue 3a1a4 1o nepneHIMKYJ/JAsIPHOCTH NPSAMBIX U IJIOCKOCTel
Tema 2.4. Coaep:xanue yueOHOro MaTepHaJia 2
Teopema 0 Tpex | TeopeMa o Tpex meprneHauKyisapax. JJoka3aTenbcTBo. Yo Mexay 5
NepHeHAUuKYJIsipax IPSIMOM U TJIOCKOCTHIO. YTOJ MEXKY MIIOCKOCTSIMU
Tema 2.5. Copepxanue yueOHOIro MaTepuasa 4
ITapannenabHsle, IIpakTHyeckoe 3ansitue Ne8
NepneHauKyJIsipHbIe, Pemenue reomerpuyeckux 3aaad B npogeccCuoOHAILHOM 5
CKpelBaommecs NAeATeJJbHOCTH CIEeIHAJHNCTA 110 YIPABJICHUIO KAUeCTBOM
npsiMbie. NPOAYKIIUH .
IIpsimbie 1 mIockocTH B | [IpakTuyeckoe 3ansaTue Ne9
NMPOCTPAHCTBeE. BoinosiHeHHe KOHTPOJIBLHOH padoThl «IIpsiMbl M IJIOCKOCTH B 2
NPOCTPAHCTBE
Pa3nes 3. KoopanHaThl M BEKTOPbI 12 OK 01,
Tema 3.1 CopaepxxaHue y4yeOHOIro MaTepuasia 4 OK 02,
JexapToBbl JlexapToBbl KOOpAMHATHI B NpocTpaHcTBe. [Ipocreiimme 3agaun B OK 03,
KOOpPAMHATHI B KoopauHaTax. PaccrosHue Mexay AByMs TOYKAaMH, KOOPIWHATHI 4 OK 04,
NMPOCTPAHCTBE. CepeIMHbI OTPE3KA OK 05,
Paccrosinue mexny OK 07,
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ABYMS TOUKAMH. OK 08,
Koopaunatsl cepeanHbl OK 09,
OTpe3Ka IIK 1.7
IK 2.1
Tema 3.2 Conep:kaHue y4eOHOT0 MaTepuaJia 4
BexTopbl B | Bextopsl B mpocrtpancTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
NPOCTPaHCTBeE. YMHOXXKEHHE BeKTopa Ha 4yucio. KomimaHapHble BEKTOPHI.
Yroa mexny Bekropamu. | CkansipHOEe IPOU3BEIEHUE BEKTOPOB. Pas3oxeHune BeKTopa 1o Tpem
CxansipHoe HEKOMIUTaHapHBIM BekTopaMm. KoopauHaThl BEKTOpa, CKalspHOE 2
NPOU3BEIeHHE BEKTOPOB | IIPOM3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXKIY BEKTOPAMH,
yrojl MEeX1y HpSAMOM M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHU.
YpaBHEHHE IUTOCKOCTH. ['€OMETpUUECKUI CMBICI ONpeIeTUuTeNs 2X2
IIpakTnyeckoe 3ansiTue Ne 10
2
Tema 3.3 Copepxanue yu4eOHOIro MaTepuasa 4
Pemenne 3ada4. | /lekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.
Koopaunarel u BekTopbl | Ciio)keHHE M BEIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
Komnanapusle BekTOphl. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB.
Paznoxenne BekTOpa IO TpEeM HEKOMIUIAHAPHBIM BEKTOPaM.
ITpocreiimme 3amaunm B KkoopauHarax. KoopauHaTsl BekTOpa,
paccTosiHUEe MeEXAy TOYKaMU, KOOpPJIWHATBl CEpeIUHBbl OTpE3Ka,
CKaJIIPHOE IPOU3BENECHUE BEKTOPOB B KOOPJAMHATAX, YOI MEXKAY 2
BEKTOPAMHM, YTOJI MEXIY MNPSMON M IUIOCKOCTBIO, YroJl MEXAY
IJIOCKOCTSIMU
IIpakTnuyeckoe 3ansitue Nell 2
BoinoJjiHeHHe KOHTPOIbHOM padoThl «KoopaHMHATHI M BEKTOPbD»)
Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckue PyHKIUUH 34 OK 01,
Tema 4.1 Copepxxanue yuyeOHOro MaTepuaJa 2 OK 02,
Tpuronomerpuyeckue Pannannas mepa yria. [IoBOpOT TOUKM BOKpYr Hadana KOOpPAUHAT. 5 OK 03,
pynkuuu OnpeneneHue cCUHyca, KOCHHYCA, TaHT€HCA M KOTaHIeHCAa. 3HaKU OK 04,
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NMPOU3BOJIbLHOTO yraa,
gyucjga. PaguanHag u
rpajycHasi Mepa yrJja

CHUHYCa, KOCHHYCA4, TaHI'CHCAa MW KOTAHI'CHCA II0 YCTBCPTAM.
3aBUCHUMOCTh MCXKAY CHHYCOM, KOCHHYCOM, TaHI'CHCOM U
KOTAHI'CHCOM OJIHOT'O M TOTI'O K€ yI'Jia

Tema 4.2 Conep:kaHnue y4eOHOT0 MaTepHuaJia 2

OcHoBHbIE Tpuronomerpuueckue ToXzAecTBa. CHHYC, KOCHHYC, TaHI'€HC U

TPUTOHOMETPHYECKHE KOTAHI'€HC YIJIOB O ¥ - o.. POPMYIIbI IPUBEIECHUS 5

TOK/AeCTBA.

DopmyJibl NPUBEICHUS

Tema 4.3 Coaep:xanue yueOHOTr0o MaTepHaJia 2

Cunyc, kocunyc, Tanrenac | Cymma u pa3HocTb cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC

CYMMBbI U Pa3HOCTH ABYX | U KOCHHYC JBOHHOro yria. ®opMmynbl MOJOBUHHOIO YIJIa.

yIJI0B [IpeoOpa3oBaHust CyMMbl TPUTOHOMETPUUYECKUX (YHKUUH B

Cunyc u KOCHHYC | IPOU3BEACHUE M  MPOU3BENEHUS B CymMMy. BblpaxeHue 5

ABOIHOIO yria. | TPUrOHOMETPUYECKUX (YHKIMH uepe3 TaHIeHC IOJOBUHHOIO

®opMyJibl NOJOBHHHOIO | ApTyMEHTA. IIpeoOpa3oBanus NPOCTEeHIINX

yria TPUTOHOMETPHYECKUX BbIPAsKeHMIl

Tema 4.4 Conep:xanue yueOHOT0o MaTepHaJia 2

DyHKUHMHM, UX cBoicTBA. | O0MacTh ONpeeNeHNs] U MHOXKECTBO 3HaUeHUN QyHKIMI. YETHOCTD,

Crnoco0bl 3aIaHUsA | HEYETHOCTD, MEPUOANYHOCTD GyHKIMNA. CriocoOb! 3a1aHus GyHKIUH 5

byHKumin

Tema 4.5 Copepxanue yu4eOHOro MaTepuasa 2

Tpuronomerpuyeckue O6nactb onpeeneHus u MHOECTBO 3HAYCHUM

(yHKIHMH, UX CBOMICTBA M | TpUTOHOMETpUYECKUX  (QyHKIME.  YETHOCTb,  HEYETHOCTD, 5

rpa¢guku NepUOAUYHOCTh TPUTOHOMeTpHYecKHX (yHkuuii. CBoiicTBa u
rpaduku GyHKIHUH Y =CcOs X, Y =sin X, y =tg X, y = ctg X.

Tema 4.6 Coaep:xkaHue yueOHOTr0 MaTepHaJia 6

IIpeoOpasoBanue Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH. 4

rpagpuxos

TPUTOHOMETPHYECKUX

bynknmi IIpakTHyeckoe 3ausaTue Nel2. 9
IIpeoOpa3oBanne rpa)uKOB TPUTOHOMETPHYECKUX (PYHKIHIA

Tema 4.7 Conep:xanue yueOHOIro MaTepHaJia 2

OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.7,
IIK 2.1
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Onucanne IIpakTHyeckoe 3ansaTue Nel3.
NMPOU3BOACTBEHHBIX HUcnoinb3oBaHne CBOMCTB TPHUIOHOMETPUYECKHX (PYHKUMH B 5
NPOLECCOB € MNMOMOWIBIO | IPO(ecCnoHaANbLHON  1eATeILHOCTH CHEeNHAINCTA no
rpagpukoB PyHKIM YIPABJEHUI0 KAYEeCTBOM MPOAYKIIUH .
Tema 4.8 Copnepxxanue yuyeOHOro MaTepuaJa 2
OopartHble OO6parnbie TpuroHomeTpuueckue GyHkiuu. Mx coiictsa u rpaduku
TPUTOHOMETPHUYECKHe 2
GyHkunn
Tema 4.9 Coaep:xanue yueOHOTr0o MaTepHaJia 6
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg
YPABHEHHSA U X = a. PemeHue TPUIOHOMETPHYECKHX YPABHEHHMH OCHOBHBIX
HEPaBEHCTBA THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOJSALIUECS
K KBaJpaTHbIM, pEIIaeMble pa3jIOKEHUEM Ha MHOXKUTEIH, 4
OJIHOPOJIHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA
IIpakTnyeckoe 3ansitue Nel4 5
PenieHne TPMroHOMeTPHYECKHUX YPABHEHUI M HEPABEHCTB
Tema 4.10 Conep:xanue yueOHOT0 MaTepHaJia 2
Cucrembl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUYECKUX 2
ypPaBHEHUI
Tema 4.11 Coaep:xanue yueOHOT0o MaTepHaJia 6
Pemienne 3ama4. ocHOBBI | [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpaxkeHuil. Pemenue
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHEHHMI U HEPABEHCTB B TOM YHCJIe C 4
Tpuronomerpuyeckue HCIO0J1b30BAHNEM CBOMCTB (DYHKIMH.
Gynkuuu IIpakTnyeckoe 3ausaTue Nel5
BbinosiHeHHe KOHTPOIbHOH padorsl 1o TeMe «OCHOBBI 2
TpUroHomerpuu. Tpuronomerpuyeckue PyHKIUUMN».
Paznen 5. KomnexkcHbie ynuciia 10 OK 01,
Tema 5.1 Coaep:xaHue yueOHOTr0o MaTepuaJia 4 OK 02,
KommniexkcHble yncia [TonsTne komIuiekcHOro yncia. ConpskeHHbIE KOMIUIEKCHBIE YHCIa, 4 OK 03,
MOAYJAb M AapryMeHT KOMIUIEKCHOro uyucia. Popma 3amnmcu OK 04,
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KOMILUIEKCHOTO 4uciia (TeoMeTpuyecKas, TPUTOHOMETpUYECKas, OK 05,
anreOpanyveckas). ApupmMerndeckue AeCTBUS ¢ KOMILIEKCHBIMH OK 06,
YHCJIAMH OK 07,
Tema 5.2 Coaep:xkaHue y4eOHOT0 MaTepHaJia 6 2 0
IIpumenenune BbinosiHeHHe pacyeToB € NOMONIIBI0 KOMILIEKCHBIX YHCEJI. 4
KOMILIEKCHBIX YK cell [TprMeph! UCIIOJIb30BaHNS KOMIUIEKCHBIX YHCE
IIpakTyeckoe 3ansaTue Nel6
BoinosiHeHHe KOHTPOJIBLHON padoThl Mo Teme «KommiiekcHbie 2 2
YHCJIA»
Pa3nen 6. [IpousBoaHasi pyHKIuM, ee NPpUMeHeHH e 42 10 4
Tema 6.1 Coaep:xxanue yue0HOro MaTepuaJia 4 0 0
Ilonsitue mnpousBoaHOM. | OnpeneneHne YHUCIOBOW IIOCIEIOBAaTEIBHOCTH U CHOCOOBI €e
®opmyabl M npaBuia | 3a1aHus. CBONCTBA YMCIIOBBIX MOcieoBaTebHOCTEH. OnpeneneHue
audpepeHpoBaHUSA npenena [10CJIEZI0BATEIbHOCTH. Brruucnenue 153190 () (V)]
nocnenoBarenbHocTedt. [lpemen QyHkuuu Ha OECKOHEUHOCTH.
[lpemen  ¢yHknuum B Touke. IlpupamieHue aprymeHTa. 4 OK 01,
IIpupamenne ¢ynxknuu. 3agaum, NpuBOAsIIHEe K IOHATHIO OK 02,
npousBoaHoi. OnpeneneHne MPOU3BOAHON. AJTOPUTM OTHICKAHUS OK 03,
IIPOU3BOJHOU OK 04,
Tema 6.2 Conep:xanue yueOHOTr0 MaTepHaJia 4 2 0 OK 05,
IIponssoanbie  cymmbl, | Qopmynsl quddepenunponanus. [Ipasuna quddeperrpoBaHus 2 OK 06,
pazHoCTH npousBeenus, | [pakTudeckoe 3ansTue Nel7 OK 07,
YacTHOIO Boruuciienue npousBoaHoi o popmyaam audpgepeHunpoBaHus 2 2 OK 08,
: OK 09,
Tema 6.3 Copepxanue yueOHOIro MaTepuasa 4 2 0 IIK 1.7,
Ipou3sBoaubie Omnpenenenne CITOYKHOM (GYHKIHH. IpousBoaHas 9 IK 2.1
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKHUX (DYHKIHUH.
¢yukumii. IIpousBoanas | IpakTnueckoe 3ansitne Nel8 5 5
CJIOKHOM (PYHKIUH BorunciieHue npou3BOAHOM CJI0KHON (PYHKIIMH.
Tema 6.4 Copepxxanue yuyeOHOro MaTepuaJa 2 0 0
IHousitue [Tonsitue HempepbiBHOM  ¢yHKIuu. CBoiicTBa  HENmpephIBHON 5

byHKLIMH. Css13p MEXIY HENPEPBIBHOCTHIO u
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0 HENIPEPBIBHOCTH

byHkuun.
Mertoa nHTEepBaJIOB

T pepeHIMPyeMOCThI0 (DYHKIIMM B TOYKE. AJITOPUTM PpEIICHUS
HEpPaBEHCTB METO/I0M HHTEPBAJIOB

I'eoMeTrpruyecKkuil CMbICJ NPOM3BOAHON (PYHKUHMH — YIVIOBOU
ko3 urmeHT
KacaTelnbHOU K TpaduKy QYHKIMHU B TOYKE. Y PABHCHHUE KacATEILHOM

K rpapuky GyHKOUH. AJTOPUTM  COCTaBJIEHUS  YpaBHEHMS 2
KacaTeJabHOH K rpaduky ¢pyHkuuu y=f(x)

Tema 6.6 Coaep:xanue yue0HOro MaTepHaJia 4

Duznyeckui cMbIca | Puznueckuil (MEXaHUUYECKUN) CMBICI NMPOU3BOJHON — MTHOBEHHAs

MPOM3BOAHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2

npoecCHOHAIBHBIX IIpakTnyeckoe 3ansiTue Nel9

3ajgadax Pemenne 3agauy Ha ¢u3nYecKHH CMBICJ TPOU3BOJAHON B 2
Npo(ecCHOHAIBLHOH J1eATEJbHOCTH CHenHaJINCTa no
YIPaBJEHHI0 KA4eCTBOM NMPOIYKIIUH .

Tema 6.7 Coaep:xanue yue0HOro MaTepHaJia 4

MoHoTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3PACTAHUS U

byHkuum. Touku | yObiBaHUS (YHKUMHU 3HAKY Npou3BogHON. [loHATHE MPOU3BOIHOM

JKCTpeMyMa BBICILIETO TOpPSAKa, COOTBETCTBUE 3HAKa BTOPOW IPOU3BOJHOU
BBIIYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajauyd Ha
MakCUMyM M MHUHUMYM. [loHsATHE acuUMNTOTBI, CHOCOOBI MX 4
OIpeeeHUs. AJITOPUTM HCCJIeJOBAHNS (PyHKIMH M IOCTPOCHUS
ee rpaduka ¢ NOMOWIBLI0 NPOM3BOAHONH. J[poOHO-MMHEIHHAs
byHKIHSA

Tema 6.8 Coaep:xanue yueOHOT0o MaTepHaJia 4

HccnenoBanue pynkumii | Uccnenopanne (yHKOMH Ha MOHOTOHHOCTb U IIOCTPOCHHE 4

U nocrpoenue rpagukoB | rpaduKoB.

Tema 6.9 Hantoabmee n | Cogep:kanue yueOHOro MaTepuajia 4

HauMeHblIee 3HaveHus | HaxoxneHue HauOoOJbIIEr0 M HAWMEHBLIETO 3HAY€HUN (DYHKUIUH,

bynxun NOCTpPOeHHEe TIpaUKOB MHOIOYWIEHOB C HCHOJb30BAaHHEM 4
anmapaTta MaTeMaTH4ecKoro aHaJIu3a

Tema 6.10 Copepxxanue y4eOHOro MaTepuaJa 6
Haunmenbiee 1 HanboJib1Iee 3HaYeHNe PYHKIIMM HA OTpPe3Ke 4




24

Haxo:xnenue IIpakTuyeckoe 3ansiTue Ne2(
ONTUMAJILHOIO BorunciieHne HanGoIbIIero H HAMMEHbIIEro 3HaYeHN i QyHKIHH
pe3yJabTaTa ¢ MOMOWIBIO | B 1NpodeccHoHaIbHOI  1esTeILHOCTH CHenuaJInucTa no 2
MPOU3BOIHOM B | yIpaBJeHHIO KA4YeCTBOM MPOIYKIHH .
NMPaKTHYECKHUX 3a/1a4ax
Tema 6.11 Conep:kaHue y4eOHOT0 MaTepuaJia 4
Pemenne 3apa4. | opmynsl u  mpaBwia auddepennuponanus. MccnenoBanue
IIponssonnasi pyHKumMH, | GyHKIUN ¢ MOMOIIBI0 Tpou3BoAHONW. Hanbombiiee 1 HauMeHbIlee 5
ee IpUMEHeHHne 3HaYeHHs QYHKIHU

IpakTnyeckoe 3ansitue Ne21

BbinosiHeHHe KOHTpPoJbHasi padorsl mo Teme «IIpom3Boanas 2

(yHKIHH, ee IPUMEHEeHHEe)
Pa3zpnen 7. MHOrorpaHHUKH M TeJla BpallleHUs 44
Tema 7.1 Copaepxxanue yuyeOHOro MaTepuasa 2
Bepmmnnel, pedpa, rpanu | [ToHsTie MHOrOrpaHHHKa. Ero aeMeHThI: BEpIIHHBI, pedpa, TpaHu. 5
MHOTOIPAHHHKA Juaronans. Ceyenue. BeIyKiIble ¥ HEBBITYKJIbIE MHOTOTPAHHUKHI
Tema 7.2 Copepxanue yueOHOIro MaTepuasa 2
IIpusma, ee | [lonarue mnpusmel. Ee ocHoBanuss u OokoBble TpaHu. BricoTa OK 01,
coCTaBJISAIOLIHUE, npusmbl. [Ipsimas u HaknoHHas npusma. [IpaBunbHas npusma. Ee OK 02,
ceuenne. Ilpsmas W | ceucHue 2 OK 03,
NpaBHJIbHAS IPU3MBI OK 04,
Tema 7.3 Conep:xanue yueOHOTo MaTepHaJia 2 OK 05,
MMapannenenunen, kyo. | [Tapamnenenumnesn, cBoiicTBa NPsAMOYTOJBHOTO MapajuleenuIena, OK 06,
Ceuenue Ky0a, | ky0. Cedyenue Ky0a, napannesenuneaa OK 07,
napaJuiesjienunena 2 OK 08,
Tema 7.4 Cojep:xanue yueOHOro MaTepuaia 2 OK 09,
IInpamuna, ee | [lupamuna u ee snementbl. Ceuenue nupamuisl. I[IpaBuibHas HK 1.7
cocTapJfIomMe, nupamMuaa. Y ceueHHas mupaMuaa
ceveHue. [IpaBunbHas 2
npamMua. VYceuenHnas
nupaMua
Tema 7.5 Conep:xanue yueOHOro MaTepuaJia 2
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bBoxoBas u  mouHas | [lnomans 60KOBOI 1 MONTHOM MOBEPXHOCTU TMPU3MBI, THPAMH/IBI
MOBEPXHOCTb  NPHU3MBI,

NUPAMH/IbI

Tema 7.6 Conep:kaHnue y4eOHOT0 MaTepHuaJia

Cummerpuss B KyOe, | CHMMeTpHsSI OTHOCHTEJILHO TOYKH, TNPSAMOi, TJIOCKOCTH.
napaJuiesienuinese, Cummetpus B KyOe, mapasienenuresie, npuMe, upaMuie

MMpUu3Me, IMpaMuace

Tema 7.7
Ilpumepsl cumMmerpuii B
npodeccuu

Coaep:xanue yue0HOro MaTepHaJia

CumMeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

IIpakTuyeckoe 3anaTue Ne22

PemeHune reoMeTpuYecKux 3a1a4 HA HAXOKIeHHe CHMMETPHH B
npoecCHOHAJILHOMH  JIeATEJBLHOCTH CIenuaJIncTa no
YIPaBJIeHHI0 KA4eCTBOM NMPOTYKIIHH .

Tema 7.8 Coaep:xanue yueOHOro MaTepHaJia

[IpaBuabHbIe [TonsiTe mnpaBUILHOTO MHOTOrpaHHuKa. CBOMCTBAa MPaBUIIbHBIX
MHOTOTPAHHUKH, UX | MHOTOTPaHHUKOB

CBOMCTBA

Tema 7.9 Conep:xanue yueOHOT0 MaTepHaJia

Huauuap, ero | [lunmunap u ero snementhl. CedeHue LMIMHApaA (MapaieNbHOE
coCTaBJISIOIIHE. OCHOBAHMIO U OcH). PazBepTka munmmuapa

CeueHue HUWIHHAPA

Tema 7.10 Conep:xanue yueOHOIro MaTepuaJia

Konyc, ero | Kouyc u ero nnementsl. CedeHHe KOHyca (mapajieiabHOe
cocTaBJIsIOLINe. OCHOBAHMI0O M TpPOXOJsiliee 4Yepe3 BepLIMHY), KOHUYECKHE
CeyeHne KOHyca cedyeHusi. PazeepTka KoHyca

Tema 7.11 Coaep:xaHue yueOHOTr0 MaTepHuaJia

YceyeHHBIN KOHYC. | YceueHHbIH KoHyc. Ero oOpasytomas u Bbicota. CeueHue
Ceuenne yCe4eHHOI'0 | yCeYCHHOr0 KOHyca

KOHYca

Tema 7.12 Conep:xanue yueOHOro MaTepuaJia
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IMap wu cdepa, ux

Hlap u cdepa. BzaumHoe pacmonoxenue chepsl M IUIOCKOCTH.

2

ceyeHust Ceuenue mapa, chepbl
Tema 7.13 Copnepxxanue yueOHOIro MaTepuaJa 2 0
IlonsastTne 00 o0beme | [lonstTue o0 oObeme Ttenma. OO0BeM Kyba W MPSAMOYTOJBHOTO
TeJsa. OrtHomenne | mapaenenunena. OO0beM npusMbl u  muiaMHApa. OTHOIIEHHE 5
00beMOB MOJO00OHBIX TeJI | 00BEMOB MOAOOHBIX TeN. ['eOMETPHUYECKUI CMBIC OnpeneauTens 3-

ro nopsJiKa
Tema 7.14 Coaep:xanue yueOHOro MaTepHaJia 2 0
O6bembl u miaomaam | O0beMbl mupamuabl u  KoHyca. OOwvem mapa. Ilnomanm 2
MOBEPXHOCTEH TeJl MOBEPXHOCTEH Tell
Tema 7.15 Coaep:xxanue yue0HOro MaTepuaJia 2 0
KomOunanuu KomOunamum reoMmeTpuieckux Tei
MHOTOTPAHHUKOB M TeJ 2
BpallleHus
Tema 7.16 Coaep:xanue yueOHOro MaTepHaJia 4 2
I'eomeTpuueckue Hcnonp3oBanre KoMOMHAIINI MHOTOTPAHHUKOB M TEJ BPAIICHHS 2
KOMOMHAIUH Ha | [IpakTH4eckoe 3anaTHe Ne23
NMpaKTUKe HUcnosb30oBaHue KOMOMHALMH  MHOTOIPAHHHUKOB M Tell ) )

BpalleHus B NpogeccHOHATbHOM JeSITeJIbHOCTH CIeNHATNCTA 110

YHpaBJeHHI0 KA4eCTBOM NMPOTYKIHH
Tema 7.17 Copepxanue yu4eOHOro MaTepuasa 4 2
Pemenne 3agaa4. | OObemMbl Y TIUIOMAAM TOBEPXHOCTHM MHOTOIPAaHHUKOB U  Tel
MHOrorpaHHMKH U TeJa | BpalleHUs 2
BpallleHusl IIpakTnyeckoe 3anaTue Ne24

BbinosiHeHHEe KOHTPOJIbHOI padoThl M0 TeMe «KMHOroOrpaHHUKH 2 2

U TeJIa BpallleHUs»
Pa3nen 8. IlepBooOpa3nasi pyHkiuM, ee NPpUMeHEHHE 14 4 OK 01
Tema 8.1 Copepxxanue yuyeOHOro MaTepuaJa 4 0 OK 02’
IlepBooOpa3znas 3agaya O BOCCTAaHOBJEHHWM 3aKOHA JIBUKEHHUS 1O H3BECTHOMU OK 03’
pynkuun. IIpaBuaa | ckopoctu. Ilonstie uHTerpupoBanus. O3HaAKOMJICHHE C MOHSATHEM OK 0 4’
HAXO0KACHUSA MHTETpaia u nepBoodpazHoit st pynkuuu y=f(x). Pemenue 3agau OK 0 5’
NepBoo0pa3HbIX HA CBfI3b NEPBOOOpPA3HO W ee NPOU3BOJAHON, BBIYHCJICHHE 4 ’
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nepBooOpa3Hoii s AaHHOW ¢yHkuuu. Tabmuua dopmyn s OK 06,
HaxOXXJICHUs TepBOOOpa3HbIX. M3yueHue mpaBuia BBIYMCICHHS OK 07,
epBOOOPaA3HOIA OK 08,
Tema 8.2 Conep:kaHnue y4eOHOT0 MaTepHuaJia 4 OK 09,
Iromans 3aj1aun, MPUBOJSIIME K TOHATHIO OIMPEACICHHOrO HHTErpaia — o 1K 1.7
KPHUBOJIMHEIHOH BBIYMCIICHUH TIOMIAAN KPUBOJIMHEHHOW Tpanenuu, 0 IepeMetieHuI
Tpaneunu. ®opmyJia | Touku. [lonsiTue onpeneéHHOro nHTerpaiaa. I'eomerpudeckuii u
Hbrorona — JleiiOnnna ¢pu3nyeckuii cMBICI oOmpeaeieHHOro uHTerpana. dopmy.aa 4
Hbrorona— Jleii0Hnna
Tema 8.3 Coaep:xanue yueOHOro MaTepHaJia 2
Heonpenesennbrit U | [TonsaTue HeonpeneneHHOro HHTErpana
onpe/eJeHHbIH 2
HHTErpajibl
Tema 8.4 Coaep:xanue yue0HOro MaTepuaJia 2
OmnpeneneHHblit ['eomeTpuyeckuii CMBICT ONpENeNeHHOro HHTerpana. Popmyia
HHTErpaJ B JKU3HU Hrprorona - Jleiitbnuna.
IIpakTuyeckoe 3ansaTHe Ne25
Pemienue 3a7a4 HA NMpUMeHEHUHE MHTErpaJia JAjsl BbIYHCJIEHUS
(pu3nyecKUXx BeJIMYMH M IUIomiaged B MPodecCHOHAIBHOM 2
AeATeJLHOCTH CHeNHAJINCTAa MO YNPABJIEHUIO KA4eCTBOM
NPOAYKIIUH .
Tema 8.5 Copepxanue yu4eOHOro MaTepuasa 2
Pemenne 3aga4. | [IpakTuueckoe 3ansitue Ne26
ITepBoobGpa3nasn BoinosiHeHne KOHTPOJILHOW padoThl o Teme « [lepBoodpa3znas 5
bynkuomnu, ee | pyHKUIMM, ee MPUMEHEHUEe
NpHUMEHEeHHe
Pa3znen 9. Crenenu u kopuu. CtenenHasi pyHkuus 24 OK 01
Tema 9.1 Copepxxanue yuyeOHOro MaTepuaJa 4 OK 02’
Crenennasi gynkuus, ee | [lonsitne KOpHA n-O CTENEHW W3 JCHCTBUTEIHLHOTO YHCIIA. OK 03’
CBOMCTBA ®yukuuu y = VX ux coiicra u rpaguku. CBoicTBa KOPHS N-0i 4 OK 0 4
,

CTCIICHHU
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Tema 9.2 Coaep:xanue yueOHOro MaTepuaJia 2 2 OK 05,

IIpeodpasoBanne IIpakTuyeckoe 3ansiTue Ne27 OK 07

BbIpa:KeHHil ¢ KOPHAMH | [IpeoOpa3oBaHne HPPANMOHAILHBIX BHIPAKEHHI 2 2

N-0¥i cTeneHH

Tema 9.3 Copep:xkaHue yueOHOI0 MaTepUaja 6 0

CpoiictBa creneHu c | [lonsTue creneHH ¢ JFOOBIM  PallMOHAIBHBIM  IOKa3aTeJICM.

PalHOHAJIbHBIM u | CreneHHble (PyHKIMH, UX CBOWCTBA U TpaduKu

el CTBUTEILHBLIM 6

N0Ka3aTeJIAMHU

Tema 9.4 Coaep:xanue yueOHOro MaTepHaJia 8 4

Pemenne PaBHOCHJIBHOCTD MppallMOHATIBHBIX YpaBHEHUH U HEPABEHCTB. 4

HPPAUHOHATBHBIX MeTozpl BX penIeHusl.

ypaBHeHM i | [IpakTuuyeckoe 3ansitue Ne28 5 5

HEPaBEHCTB Penienne MppanmoHaJIbHBIX YPaBHEHMIt
IIpakTn4yeckoe 3ansitue Ne29 5 5
Penienne mppanoHaJbHbIX HEPABEHCTB

Tema 9.5 Copepxanue yueOHOIro MaTepuasa 4 2

Crenenn u  kopHH. | Onpenenenue creneHHon GyHKIMH. Vcrons3oBaHue ee CBOMCTB MpH 5

CrenenHast yHKIUs peLICHUH YPaBHEHUH 1 HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne30
Bbino/iHeHHe KOHTPOJILHOM padoThl 10 TeMe «CTeneHn U KOPHH. 2 2
CreneHHasi QyHKIHSD

Pa3nea 10. Iloka3aTenbHast pyHKIUA 18 10

Tema 10.1 Copepxanue yu4eOHOro MaTepuasa 4 2

IlokazatenbHast ¢GyHkuus, | CTeneHb ¢  MPOU3BOJIBHBIM  JCHCTBUTEIBHBIM  MOKA3aTEJICM. OK 01,

ee CBOMCTBA Omnpenenenue mnoka3aTeabHOM (YHKLMHU, €€ CBOMCTBA U Tpaduk. OK 02,
3HAKOMCTBO C MpPHUMEHEHHEM MoKa3aTelbHON ¢GyHKIuN. Pemenue 2 OK 03,
MOKAa3aTeJIbHbIX YpPaBHEHHMH (PYHKIHOHAJIBLHO-IPAPHUYECCKUM OK 04,
METOA0M OK 05,
IIpakTHyeckoe 3ansaTHe Ne31 5 5 OK 07
Pemienne noka3zaTejbHBIX YPaBHEHHIl

Tema 10.2 Copepxxanue yuyeOHOro MaTepuaJa 6 4
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Pemenne Pemenne mnokasaTenpHBIX ypaBHEHUN METOAOM YpaBHHUBAHMUS
NM0KAa3aTeJbHbIX nokaszarejaei,  METOJOM  BBEIEHUS  HOBOM  IEPEMEHHOM, 5
ypaBHeHMii U | QyHKIMOHATBHO-TpApUUECKUM METOZ0M. Perienne mokazaTenbHbIX
HEPaBEHCTB HEPaBEHCTB
IIpakTHyeckoe 3ansaTue Ne 32 5 5
Pemenne noka3zareibHbIX YPABHEHUI Pa3HBIMM CIIOCO0AMU
IIpakTnyeckoe 3ansaTue Ne 33 5 5
Penienne noka3zarejibHbIX HEPABEHCTB
Tema 10.3 Coaep:xanue yueOHOro MaTepHaJia 4 2
Cucrembl Pemienue cucteM nokasaTeiabHbIX ypaBHEHUN 2
MOKa3aTeJbHbIX IIpakTnyeckoe 3ansiTue Ne 34 5 5
YPABHEHMIi Pemienue cucreM noka3areJibHbIX YPaBHeHHH
Tema 10.4 Coaep:xanue yueOHOro MaTepHuaJia 4 2
Pemenue 3aja4. | PemieHne moka3aTenpHBIX YPABHEHUN METOJOM YpaBHHBAHUSA
IToxa3aTenbHasn nokaszarejae W METOJOM BBEIEHHUS HOBOH mepeMeHHOW. Pemenue 5
dyHkuus NIOKAa3aTeIbHbIX HEPABEHCTB
IIpakT4eckoe 3anaTue Ne 35
BbinosiHeHHe KOHTPOJILHOI padoThl no Teme «lloka3areabHas 2 2
GyHkums»
Pa3nea 11. Jlorapudmbl. Jlorapupmudeckass pyHkius 30 14
Tema 11.1 Copepxanue yueOHOIro MaTepuasa 2 0
Jlorapugm yucaa. | Jlorapudm uncna. JlecaTuuHBIN U HATYpaiIbHbIN JOrapuMBbl, )
JecaTuanblit U | YUCJIO € OK 01,
HATypaJIbHbIH OK 02,
Jorapugmsl, YUCJIO € OK 03,
Tema 11.2 Coaep:xkaHue yueOHOIro MaTepHaJia 6 4 OK 04,
CpoiicTBa JorapugmosB. | CpoiictBa norapudmo. Oneparys JorapuMUPOBAHHUS. 2 OK 05,
Onepanus IIpakTnyeckoe 3ansaTue Ne 36 OK 07
JIOrapu(pMMupoBaHust Pelienne mnpuMepoB MO oOmNpeaeeHHI0 JorapugMoB H 1O 2 2
OCHOBHOMY JIOrapu(pMH4YeCKOMY TOXKIECTBY
IIpakTHyeckoe 3ansitue Ne 37 2 2

Pemienue npuMepoB 110 CBOMCTBAM J10rapugmMoB
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Tema 11.3 Copnepxxanue yueOHOro MaTepuaJa 4 2
Jlorapudmmuueckasn Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA 2
(pynkumus, ee cBoiictBa IIpakTyeckoe 3ansaTHe Ne 38 2 2
IocTpoenne rpadpukos Jorapupmuyeckoii pyHkuumn
Tema 11.4 Copnepxxanue yueOHOro MaTepuaJia 6 4
Pemenne [lonarue norapupmMuuecKoro ypaBHEHUS. TpH OCHOBHBIX METONA
Jorapugpmuieckux pewieHuss  Jorapu(MUYECKUX  ypaBHEHUH:  (YHKLIHMOHAIBHO- 5
YPaBHeHUil U | rpadUUecKui, METOJ  BBEICHUA  HOBOW  IIEPEMEHHOM.
HepaBeHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTHyeckoe 3anaTHe Ne39 2 2
Pemenne jorapupmmyecknx ypaBHeHn
IIpakTnyeckoe 3ansaTue Ne4( 2 2
Pemenne Jjorapu(pMmmuyecKux HepaBeHCTB
Tema 11.5 Coaep:xanue yueOHOIro MaTepHaJia 2 0
Cucrembl ANTOpUTM pElIEHUS CUCTEMBI YpaBHEHMH. PaBHOCWIBHOCTB 5
Jorapu(pmuuyeckux JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB
ypPaBHEHUI
Tema 11.6 Conep:xanue yueOHOIro MaTepuaJia 4 2
Jlorapugmsbl B npupoge | Ilpumenenue norapudma. Jlorapudpmudeckas cnupaib B MPUPOJIE. 5
U TeXHHKe Ee maremaTnueckue cBONCTBa
IIpakTyeckoe 3anaTue Ne41
Pemrenue 3apauy JjorapupmMupoBanuss B NpodecCHOHAINbHOMN ) 5
AeATEJILHOCTH  CHENUATHCTA MO0 YNPABJIEHUIO KAYeCTBOM
NPOAYKIIUH.
Tema 11.7 Conep:xanue yueOHOTro MaTepHaJia 6 2
Pemenue 3apad. | Jlorapudmuaeckas byHKIHS. Pemenue NMPOCTEHIINX 4
Jlorapu¢gmnbi. Jorapu(pMuyecKux ypaBHeHHUH
Jlorapudmuyeckasn IMpakTnyeckoe 3ansiTHe Ne42
¢byHxuus BbinosiHeHHEe KOHTPOJILHOI PpadoTbl Mo Teme « Jlorapudgmsi. 2 2
Jlorapudpmuueckasi QyHKUuA»
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 14 6 OK 01,
Tema 12.1 \ Copepxxanue yuyeOHOro MaTepuaJa 2 0 OK 02,
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MHoxkecTBa [Tonsarue muoxectsa. [logmuoxkecTBo. Onepanuu ¢ MHOXKECTBAaMU 2 OK 03,
Tema 12.2 Conep:kaHnue y4eOHOT0 MaTepHuaJia 4 OK 04,
Onepanun Onepanyu ¢ MHOKECTBAMM. 2 OK 05,
€ MHOKeCTBAMHU IIpakTnyeckoe 3ansiTue Ne 43 OK 06,
Boino/siHeHue onepanuii ¢ MHOKECTBAMUA B NPOdecCHOHAIBbHOM 5 OK 07,
AeATeJIbHOCTH  CHEeNHAJINCTA 0 YNpaBJICHHI0 KA4eCTBOM OK 08,
NPOAYKIHH . OK 09
Tema 12.3 Coaep:xanue yueOHOTr0o MaTepHaJia 4 LK 1.7
I'padsr [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH 2 1K 2.1
I[IpakTuyeckoe 3ansitue Ne 44
Pemenne 3a1a4 ¢ rpadpamu B npodgeccuoHaIbHOI 1esiTeTbHOCTH 2
CHELHATUCTA 110 YIPABJIEHUIO KA4YeCTBOM MPOAYKIHH .
Tema 12.4 Coaep:xxanue yue0HOro MaTepHaJia 4
Pemenue 3aga4. | Onepanuu ¢ MHOXecTBaMu. OnucaHHe peabHbIX CUTYyallud C
MuoxecTBa, I'padbl M X | moMoIbI0 MHOXECTB. [Ipumenenune rpadoB K peneHuro 3a1aq 2
NpHUMeHeHHe IIpakTHyeckoe 3ansaTHe Ne4S
BbinosiHeHHe KOHTPOJIBHOH padoThl M0 Teme « MHoXkecTBa. 2
I'padbi»
Pa3nes 13. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH U TEOPHH BEPOATHOCTEH 22
Tema 13.1 Copepxanue yu4eOHOro MaTepuasa 2
OcHoBHBIE noustus | [lepecranoBkH, pa3MeIIeHUs], COUETaHUSI.
KOMOMHATOPUKH 2 OK 01,
Tema 13.2 Copnepxxanue yueOHOIro MaTepuaJia 2 OK 02,
CoObiTHE, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH OK 03,
coObiTusa. CilokeHHMe M | CyMMBl  COOBITHH. YCIIOBHas  BEpPOATHOCTh. 3aBHCHUMBIE U 5 OK 04,
YMHOKEHH e HE3aBUCHMBbIE COOBITHA. TeopeMbl O BEPOSTHOCTH MPOM3BEIECHUS OK 05,
BEpPOSITHOCTEM COOBITHH. OK 07,
Tema 13.3 Conep:kanne y4e0HOr0 MaTepuaja 4 OK 08 .
BeposiTHOCTH B | OTHOCHTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHUBOCTH. IK 1.7
npogeccnoHaIbHbIX Cratuctudeckoe onpesesieHne BepoaTHOCTH. OLieHKa BEPOSATHOCTU 2
3agayvax COOBITHSL.
IIpakTHyeckoe 3ansaTHe Ne46 2
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Pemenue 3aga4 Ha OILICHKY BEPOSATHOCTH COOBITHS.

Tema 13.4 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 0
Juckpernasi ciay4yaiHasi | Buabl ciydaiinbix BennuuH. OnpeneneHue JUCKPETHOM cirydaiiHOM
BEeJIMYUHA, 3aKOH ee | BeJIMYUHbl. 3aKOH pacnpeaeeHuss IMCKPEeTHOH Ciay4dyalHou
pacnpeaeleHus BeJINYMHBI. Ee 4ncI0BbIe XapaKTepUCTHKH 4
Tema 13.5 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 2
3apaun Bapuanuonusii  psn.  [lonmuron 4actor W THCTOrpamma. 2
MaTeMAaTH4YeCKOH CraTHCTHYECKHE XapaKTEPUCTUKHU PsiJia HAOII0JaeMbIX JaHHBIX
CTATHCTUKH IIpakTuyeckoe 3ansiTue Ned7 2 2
Peurenue 3a1a4 Ha cocTaB/ieHHe MOJUTOHA YaCTOT
Tema 13.6 Coaep:xanue yue0HOro MaTepHaJia 2 2
CocraBnenne Tabmun ¥ | [lpakTuveckoe 3aHsaTue Ne 48
JarpaMM Ha IPaKTHKe PemieHue 3aiay Ha TEPBHYHYI0 00PadOTKY CTATHCTHYECKHX
JAAHHBIX " rpadguyeckoe ux npeacraBjieHue B 2 2
npodeccHOHAIILHOI  /1eATeJIHLHOCTH CHeHATHCTA no
yHpaBJeHHI0 KA4eCTBOM MPOAYKIHH .
Tema 13.7 Copepxanue yueOHOIro MaTepuasa 4 2
Pemenne 3aJa4. | DneMeHThl KOoMOMHAaTOpukH. CoObITHE, BEPOSITHOCTH COOBITHS. 2
ONEeMEHTHI Cro’xeHue M YMHOKEHUE BEPOSTHOCTEN
KOMOUHATOPUKH, IIpakTnuyeckoe 3ansitue Ne 49
CTaTUCTUKM U  TEOpPUU | BpImojiHeHHe KOHTPOJIBbHON PpadoTbl Mo Teme  «JIEMEHTBHI 2 2
BEPOSITHOCTEH KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOATHOCTEH»
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 24 10
Tema 14.1 Copepxanue yueOHOIro MaTepuasa 4 2 OK 01,
PaBHOCHJIBHOCTD PaBHOCMNIBHOCT  ypaBHEHMH U  HepaBeHCTB. OmpeneneHus. OK 02,
YPaBHeHHIt u | OCHOBHBIE TEOPEMBI PAaBHOCWIBHBIX IE€PEXOAAX B YPAaBHEHUAX U OK 03,
HEPaBeHCTB. O0mme | HepaBeHcTBax. O0uUIMe MeTOAbI pellleHUs] YPABHEHHUIi: mepexo oT OK 04,
MeTO/bl PelIeHH paBeHcTBAa QyHKIMH K PABEHCTBY apI'YMEHTOB /IJISi MOHOTOHHBIX 2 OK 05,
(yHKIUMIA, METOA PpA3JIOKEHUS HA MHOXKWUTEIIHM, METOJ BBEICHHS OK 06,
HOBOH nepeMeHHO!, (YHKIMOHAIBHO-Tpaduyeckuii MeTox OK 07
IIpakTH4yeckoe 3ansitue Ne S50 2 2

Pemenue 3aJaHNii HA PABHOCWJIBHOCTh YPABHEHU I
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Tema 14.2 Copnepxxanue yueOHOro MaTepuaJa 4
I'padpuyeckunii merox | O0mue MeToAbl PEUIEeHHs HEPABEHCTB: IEPeXOi OT CPAaBHEHUS
pelueHus YPaBHEHMHl, | 3HAUeHUI (QYHKUMH K CpPaBHEHUIO 3HAYCHUH apryMEHTOB IS
HEPaBEHCTB MOHOTOHHBIX (YHKLIMH, METOJ MHTEpBAJIOB, (YHKIHNOHAIBHO-
rpapuueckuil Meron. I'paduueckuii MeTox pelieHus ypaBHEHUH U 2
HEPABCHCTB
IIpakTHyeckoe 3ansaTue Ne 51 2
Pemenne ypaBHeHuii rpapmueckum crnocooom
Tema 14.3 Coaep:xanue yueOHOro MaTepHaJia 4
YpaBHeHus u | Onpenenenue Monyns. PackpsiTue MOIyis IO  OIPENEICHHIO.
HepaBeHcTBa ¢ MoayJeM | [Ipocreiimme ypaBHeHUs M HepaBeHCTBa ¢ monyneMm. IIpumenenue
PaBHOCHJIBHBIX IIEPEXOAOB B OIPEIEICHHBIX TUIAX ypPaBHEHUH U 2
HEPABEHCTB C MOJIyJIEM
IIpakTyeckoe 3ansaTue Ne 52 2
Penienne ypaBHeHHMI H HEPABEHCTB € MOAYJIEM
Tema 14.4 Coaep:xanue yueOHOro MaTepHaJia 4
YpaBHeHus u 3HaKOMCTBO ¢ napaMmerpoM. lIpocTeiimme ypaBHEHIS U HEPABEHCTBA 5
HEPaBEHCTBAa C C IapameTpoM
napaMerpamMu IIpakTnyeckoe 3ansaTue Ne 53 2
Penienne ypapHeHHii M HEPaBEHCTB € IapaMeTPOM
Tema 14.5 Copepxanue yueOHOro MaTepuaJa 4
CocraBieHue U peuieHne | Pemenne TeKCTOBBIX 33124 MPO(HECCHOHATILHOTO COJICPKAHUS 2
npogeccuoHaILHBIX IIpakTnueckoe 3ansiTue Ne 54
3ajaav ¥ NOMOIBI0 | PeleHue TEKCTOBBIX 32124 B PO(ecCHOHAIBLHOM 1eATeIbHOCTH 2
YPaBHEHHH CHEeUMATHUCTA IO YIPABJECHHIO KAY€CTBOM NPOAYKIHUH .
Tema 14.6 Copepxxanue yuyeOHOro MaTepuaJa 4
Pemenue 3apa4. | OOurre MeTobl PEelIeHUs] YpaBHEHUNH. Y paBHEHUS! U HEPABEHCTBA C
YpaBHeHust H | MOAYJIEM U C TapaMeTpaMHu 4
HepaBeHCTBA
3a4deTHoe 3aHATHE IO IIpakTyeckoe 3ansaTue Ne 55. 5
pazaenam 1-14 3auyeTHoe 3aHsiTHE 1O pa3aeaam 1-14
Junddepenunposannsblii 3a4er (1 cemectp, 2 cemectp) 4
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334 110 34
IIpomeskyTouHas arrectanus (JK3amMeH) 6
Bcero | 340
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYET HAMMYMS y4eOHOTro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- TOCAJI0YHBIC MECTA MO KOJMYECTBY O0YJArOIIUXCS;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMILICKT JICKTPOHHBIX BUI€OMATEPHATIOB;

- 3aJJaHKS JJI1 KOHTPOJIBHBIX PadoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepHUaJIbl IK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJIBHBIN KOMITBIOTEDP C JTUIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.
3.2. UndopmannonHoe odecriedeHue peaan3anuu NporpaMmmbl

OcHoBHasi IMTEepaTypa

1. MaremaTtuka : y4eOHHK JUIsI CTYACHTOB YUpPEKACHHN cpel. mpod. obpaszoBanus : M.I.
bammakoB. — 5-e uzj., crep.— M. : U3gaTenbcekuii neHTp «Akagemus», 2025

2. Maremartuka. 3amagHuK : y4e0. MmocoOue s CTYACHTOB YUPSKIECHUH cpen. mpod.
obpazoBanus : M.U. bammakoB. — 5-¢ usnm., crep.— M. : M3gaTenbckuid LEHTP
«Axagemusa», 2025

3. Maremaruka: Kaura mist npernogasarens : M. bammakoB. — M. : M3naTenbckuii EHTP
«Axagemusy, 2024

JlonoJHUTe/IbHbIE HCTOYHUKH

1. Maremaruka: anreOpa ¥ Hayaja MaTeMaTUYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 knacc. ba3oBblif u yriy0néunblii ypoBHu : YueOnuk / JI.C. AtanacsH, B.®. byry3os,
C.b. Kagomrie [ ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. MaremaTuka: anre0pa 1 Hayaja MaTeMaTHYeCKOTro aHalIn3a reoMeTpus. AnreOpa u Hadana
mareMaTHueckoro aHanuza 10-11 kmace. ba3oBblit 1 yrinyOnéHHbIN ypoBHU : Y4eOHUK /
[I.A. Anumos, FO.M. Konsarun, M.B. TkauéBa [u np.] — Mockaa : IIpocsemienue, 2023.
— 464 ¢. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3.Bepuep, A.JL.. Marematuka: AnreOpa u Hadajla MaTeMaTHIECKOTO aHanu3a reomeTpus 10

kiacc bazoBsiit ypoBens : YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsenienue,

2022. — 368 c. — ISBN 978-5-09-099448-4. — URL: https://book.ru/book/951215

4.Bepuep, A.JI.. Marematuka: AnreOpa 1 Hadajla MaTeMaTHYECKOro aHanu3a reometpus 11

kiacc ba3oeiii ypoBens: Yueonuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsenienue,

2022. — 240 c. — ISBN 978-5-09-099449-1. — URL.: https://book.ru/book/951216

5.boromonoB H. B. Ilpaktuueckoe 3aHsATHE MO MaTeMmatuke: YdeOHoe mocoOue s

TeXHUKYMOB. — M.: Boicmr. k., 2023.

6.COopHHUK 3a/1a4 110 MateMaruke: YdueOHoe mocodue / A.A. JanasH. - [IpodeccronanpHoe

oOpa3zoBanue, 2023.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIVIMHBI <cMATEMATHUKA»

KoHTposib ¥ oOmeHka pe3ylbTaTOB OCBOCHUS  JMCLIMIUIMHBI

IperoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.

OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.

OlieHKa TOCTUKEHUST MEemanpeoMemHusiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA
CUTyallud W TIPHHATUS PEIICHHs, CaMOCTOSTEILHOCTH HH()OPMAIMOHHO-TI03HABATEIIbHON

JCSITeTIbHOCTH).

OCYIICCTBIIACTCA

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

paloHaIbHOE  YMCIO, OEeCKOHeYHas
nepuogudeckas  ApoOb,  MPOLEHTHI,
UppallMOHANIFHOE  YHCIIO, MHOXECTBa
palMoOHANBHBIX M JCHCTBUTEIBHBIX
qucell, MOJYyJb AeHCTBUTEIHLHOTO YUCIIA;
OPUMEHSATh JpOOM ¥ TPOIEHTHI IS
pelleHrs  NPUKIAJAHBIX  3a7ad U3
Pa3IMYHBIX OTPaCiel 3HAHUN U PEATbHOM
KU3HU;

MPUMEHSTH PUOINKECHHBIC BEIYHCICHHS,
MpaBWiia OKPYIJICHUS, TNPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIIEHU;
CBOOOJHO  ONEpUpPOBaTh  IMOHITHEM:
CTENEHb C  LEJIbIM  IOKa3aTeleM,
UCMOJb30BATh  MOAXOAALIYI0  (GopMy
3alUCH  JEUCTBUTEIBHBIX YHUCEN JJIs
pelieHns  MpaKkTUYeCKUuX  3ajad WU
MIpPE/ICTaBICHUS TAaHHBIX;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
apumMeTHyecKuil KOpeHb HaTypaibHOU
CTETEHH;

CBOOOJHO  ONEpUpPOBaTh  IMOHITHEM:
CTENEHb C PALIMOHAIBHBIM I10Ka3aTeseM;
CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
morapudM  YuciIa,  JECATUYHBIE U
HATypaJIbHBIE TOTaPU(PMBI;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMHU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHCIIOBOTO apTyMEHTa;

ONEpPUPOBATh MOHATUSAMM:  apPKCHUHYC,
apKKOCHUHYC M apKTaHT€HC YHCIOBOIO
apryMeHTa.

CBOOOJIHO  ONEpUpOBAaTh  NOHSTHUSIMHU:

€ yueToM KOHTPOJISA M OLl€eHKH
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANPABJIEHHOCTH
IIP 01. Yucna v BeIYUCICHUSA: OK 01 - OK 09, VYerHbIl onpoc
cBobomHO  omepupoBarh nousrtusmu: | [IK 1.7, TIK 2.1 MaremaTuyecKuii TUKTaHT

NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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HaTypaJbHOE U LEJI0€ YHCIIO0, MHOXKECTBA
HaTypaJdbHBIX M LENbIX  YHCE,
UCMOJb30BAaTh  MPHU3HAKH  JICITMMOCTHU
uenbix ynuces, HOJl 1 HOK HarypanbHbIx
qHceNn Uil peuleHus 3ajad, NPUMEHSTh
anroput™ EBknnja;

CBOOOZIHO  ONEpUPOBaTh  IOHITHEM
ocTaTka MO0  MOZYJII0, 3alUChIBAaTh
HaTypajJbHBIE YHCIA B  Pa3JIMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
CBOOOZIHO  ONEpUpOBAaTh  IOHSITHUSIMMU:
KOMIUIEKCHOE 4YMCJIO U  MHOXECTBO
KOMIUICKCHBIX ~ YHCEN, IPEACTaBIIATh
KOMIUJIEKCHBIE YUCIIa B aJIre0pandeckoi u
TPUTOHOMETPHUUYECKOU dopme,
BBINOJIHATH ApU(PMETUYECKHE OIIEPALIUH C
HUMH U HM300pa)kaTb Ha KOOPIAMHATHOU
IIJIOCKOCTH.

IIP 02. YpaBHeHUs 1 HEPABEHCTBA:
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMMU:
TOXJECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U ypaBHEHUSI-
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;
MIPUMEHSTH Pa3InYHbIE METO/Ibl PEIICHUS
paloOHaJIBHBIX U APOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSITh METO]]
MHTEPBAJIOB JIJIs PELICHUS] HEPABEHCTB;
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
MHOTOWIEH OT OJHOM IIEPEMEHHOM,
MHOTOYJIEH C LENbIMU KOd(pULIMEHTaMH,
KOPHM MHOTOWIEHA, IPUMEHSATH JIE€JICHHUE
MHOTO4YJIEHa Ha MHOTOYJIEH C OCTaTKOM,
teopeMy be3sy u Tteopemy Buera g
peleHns 3a1ay;

CBOOOZIHO  ONepUpoBaTh  IOHSITHUSIMHU:
CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpUIIa,
ONpeAeNuTeNIb MAaTpUIbl 2 X 2 U €ro
TEOMETPUUYECKUN CMBICII, HCIIOJIB30BATh
CBOMCTBa ompenenutenss 2 X 2 st
BBIYMCIICHHUS] €r0 3HAYEHUs, MPUMEHSITh
ONpEACTUTENN JUIsl PEIICHUS CHUCTEMBI
JMHEWHBIX ypaBHEHWH, MOJAEIUPOBAThH
peayibHble  CUTyalluh C  TOMOIIBIO
CHCTEMBI JINHENHBIX YpaBHEHUM,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJENH C
IIOMOLIBI0 MAaTpHUIl M ONpPEIEIUTENEH,

HHTEPIPETUPOBATH MOJTyYECHHBII
pe3yJibTar;

HWCIOJB30BaTh CBOMCTBA JEHCTBHUH C
KOpHSMU s npeoOpa3oBaHUs

BBIPAKCHUII;

OK 01 — OK 09,
MK 1.7, TIK 2.1,

VYerHbIl onpoc
MaremaTudeckuii JUKTAaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
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BBINOJIHATE MPE0Opa3oBaHUsl YHCIOBBIX
BBIPQ)KEHUH, COAEpXKallMX CTENEeHu ¢
panroHaIbHBIM ITOKa3aTeNIeM;
HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJIs
npeoOpa3oBaHus JOrapuPpMHUECKIX
BBIPAXKEHHUI;

CBOOOZHO  ONEpUpOBaTh  IOHSITHUSIMMU:
uppalMoHalbHble, IIOKa3aTelIbHble U
norapu(pMUUECKUE ypaBHEHHS, HAXOIUTh
UX PELICHMs C MOMOLIbI PAaBHOCUIIBHBIX
MEPEeX0J0B MJIM OCYLIECTBISS MPOBEPKY
KOpHE;

IPUMEHSTh OCHOBHBIE
TpUrOHOMeTpuueckue  (GopMynsl s
npeoOpa3oBaHusi TPUTOHOMETPUUYECKHX
BBIPAKEHHUI;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:

TPUTOHOMETPUYECKOE ypaBHEHUE,
MPUMEHITh HEOOXOAUMbIE POPMYJIbI IS
perieHus OCHOBHBIX TUTIOB

TPUTOHOMETPHYECKUX YPaBHEHHIA;
MOJICIIUPOBATh pPEAIbHbIE CUTYaIlMH Ha
SI3BIKE ANTeOpPBI, COCTABIIATH BBIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHUIO
3aa4d,  HUCCIENOBaTh  IOCTPOCHHBIC
MOJICIM C WCIOJBH30BAHHWEM arrapara
anreopsl.

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
UppaluOHAbHbIE, TOKa3aTelbHBIE U
norapupMUIEcKue HEPaBEHCTBA,
HaxXoJUTh HX pEIIeHUs C TOMOIIbIO
PaBHOCHIIBHBIX TIEPEXO/JIOB;
OCYLIECTBIATH OTOOpP KOpHEH  mpu

pelieHnn TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO  ONEpUpOBaTh  MOHITHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO,
MIPUMEHATh HEOOXOIUMBIE (OPMYITBI ISt
peleHus OCHOBHBIX TUIIOB

TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
CHUCTEMA M COBOKYIHOCTb YpaBHEHUH M
HEPABEHCTB, PAaBHOCUIIBHBIC CUCTEMBI U
CUCTEMBI-CIIEJICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI 51 COBOKYITHOCTEU
palMOHAIbHBIX, MPPALMOHAIBHBIX,
MOKa3aTeIbHBIX M JIOTapu(PMUUYECKHX
YpPaBHEHU U HEPABEHCTB;

pemarhb panroHaIbHbIE,
UppalMOHAIIbHBIE, MOKa3aTeabHbIe,
norapupmMuUecKue U

TPUTOHOMETPUYECKHE  YpAaBHEHUS U
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HEPaBEHCTBA, COJAEpKaIlMEe MOAYIU U
napaMmeTphl;

MPUMEHSITh TpadUUeCKHe METOABl IS
pelleHrs YpaBHEHHM W HEpaBeHCTB, a
TaK)Ke 3aja4u ¢ apaMeTpaMy;
MOJIETIUPOBaTh peajibHbIe CUTyallMH Ha
SA3BIKE aNreOpbl, COCTABIIATH BBIPAKCHHS,
YpaBHEHHUSI, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 3aJadyd, HCCIEN0BaTh
IIOCTPOECHHBIE MOJIEIIU C HCIIOJIb30BAaHUEM
ammapara anreOpbl, HHTEPIPETHPOBATH
MOJIy4YEHHBIH pe3ybTaT.

IIP 03. Oyuknuu u rpaduku:
CBOOOZIHO  ONEpUpOBAaTh  IOHSITHUSIMMU:
GbyHKIMS, CHOCOOBI 3amaHust (YyHKIUH,

B3alMHO oOpaTHbIE GyHKIIH,
KoMIo3uIus QyHKIUH, rpaduk QyHKIUH,
BBITIOJTHSATH JIIEMEHTapHbIE

npeoOpa3oBaHus rpadukoB GyHKINN;
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMMU:
o0acTh ONpeAENeHUs U MHOXKECTBO
3HaYeHUH (QYHKOUW, HYIW (QYHKIHH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMMU:
YeTHble W HEYeTHble  (DYHKIMH,
nepuoanveckue (yHKIHUH, TPOMEKYTKU
MOHOTOHHOCTH (pYHKLIUH, MAKCUMYMbI U
MUHUMYMBl (QYHKIWH, HauOosbliee |
HauMEHbllee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
crerieHHass (PYHKIUS C HaTypaJbHBIM M
LeJIBIM TTOoKa3aTesieM, rpaduK CTereHHON
GyHKIMH C HaTypajJbHBIM U LEJIBIM
MoKasareiaeMm, Tpapuk KOpHA n-oi
CTeINEeHH KaK (PyHKIIMK 0OpaTHOM cTerneHn
C HaTypaJIbHBIM TIOKa3aTeIeM;
ONEepUpPOBaTh TOHATUAMHU: JIMHEHHas,
KBaJgpaTU4Hass W  JPOOHO-JIIMHEIHHAs
(GyHKLIMH, BBIIOJIHATH — 3JIEMEHTApHOE
UCCIIC/IOBAaHNE M TOCTPOSHHWE  MX
rpauKoB;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nokaszaTteiabHass UM JiorapupMuuecKas
GyHKIIMM, HMX CBOWCTBA M TpaduKu,
UCMOJIb30BATh UX Tpa(UKH Ui pelIeHus
YpaBHEHU;

CBOOOJHO  ONEpHpPOBAaTh  IMOHITUSAMHU:
TPUTOHOMETPHYECKAS OKPY>KHOCTb,
orpeJiesieHue TPUTOHOMETPUUYECKHX
(GYHKIIMI YKCIOBOTO apryMEHTa;

OK 01 - OK 09,
K 1.7, IIK 2.1

YcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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UCMOJIb30BaTh Trpaduku QYHKIUN s
HCCIIEI0BaHUS IIPOLIECCOB u
3aBUCUMOCTEH NpU pEIICHUH 3a1ad M3
Apyrux y4eOHBIX IPEIMETOB U peabHOM
KHU3HH, BBIPAXKATh bopmynamu
3aBHCUMOCTH MEX/y BeJIMUNHAMU;
CTPOUTH TpapuKu KOMITO3UIIMH (PYHKLIUI
c MIOMOILBIO 3JIEMEHTApHOI O
WCCIICIOBAaHUSI M CBOMCTB KOMITO3UIIMU
IBYX (pyHKITHI;

CTPOUTH TEOMETPHUYECKUE o0pa3sl
ypaBHEHH u HEPaBEHCTB Ha
KOOPJAMHATHOM MIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:

rpaduKu TPUTOHOMETPUUYECKUX
bynxnmii;

MIPUMEHSTh byHKIAN st
MO/JICIIUPOBAHUS " WCCIICTOBAHMS

PCAJIbHBIX IIPOLICCCOB.

NP 04. Hauvama wMareMaTu4ecKkoro
aHajM3a:

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
apupmeTHyeckass U TIeoMeTpHuecKas
nporpeccusi, OECKOHEYHO YObIBaromas
reoMeTpHuecKas porpeccus, JMHEHHbIN
M OKCIOHEHIMAIBHBIA POCT, (opmMyIia
CJIO’KHBIX IPOLIEHTOB, UMETh
MPEJCTaBICHUE O KOHCTAHTE,
UCIOJIb30BAaTh MPOTPECCUU AJISl PELICHUs
peaTbHBIX 3a1a4 MIPHUKIIATHOTO
XapakTepa;

CBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:
MOCJIe/I0BATEIbHOCTb, CIIOCOOBI 3a/1aHUS
MoCJe10BaTeNbHOCTEH, MOHOTOHHBIE U
OTpaHWUYEHHBIE  TOCJIEOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCKOTO aHallM3a KaK aHalln3a
OCCKOHEYHO MaJIbIX;

CcBOOOZIHO  ONepUpoBaTh  IOHSTHUSIMHU:
HenpepbIBHbIE (YHKIIUU, TOYKH pa3pbiBa
rpaduka QyHKIUH, aCUMOTOTHI Tpaduka
GbyHKIIY;

CBOOOJTHO  OINEpUPOBATh  MOHSITHEM:
(GyHKIMS, HenpepblBHasT Ha OTpPE3KE,
MPUMEHSTh  CBOWMCTBA  HEMPEPBIBHBIX
GbyHKUIMT 1715 pelieHus 3a1ay;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nepBasi ¥ BTOpasi MPOU3BOHbBIE (PYHKIINH,
KacarenbHas K rpapuKy QyHKINH;
BBIUUCIIATh  TNPOU3BOAHBIE  CYMMBI,
MIPOU3BEICHNUS, YaACTHOTO W KOMITO3HIINU

OK 01 - OK 09,
IIK 1.7, IIK 2.1

YceTHBI onpoc
MaremaTuueckuii JUKTaHT
NuauBunyanbHas
caMmocTosiTeNbHas paboTa
[IpakTnueckue padboTh
KonrtpomnsHas pabora
DK3amMeH
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IBYX (YHKIMA, 3HAThb MPOU3BOJIHBIC
AJIEMEHTAPHBIX (YHKIIHM;

HCIIOJIb30BATh r€OMETPUYECKHUN u
(bu3MuecKuid CMBICT MPOU3BOJIHON I
peleHus 3a1a4.

HCIIOJIb30BATh IPOU3BOAHYIO JUIS
HUCCIIEIOBAHUS byHKIIN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOoaUuThb Han60nbmee 1 HaHMMCHBIICC
3HaueHUs (YHKIUMU HENpephlBHOW Ha
OTpe3Ke;

HCIIOJIb30BATh MPOU3BOIHYIO JUIS
HaxXOXJACHUA HAWITYy4dlICro pCucHusa B
MPUKJIAIHBIX, B TOM YHCJIE COIHAIbHO-
HKOHOMHYECKUX, 3ajayax, e
ONpeeNiCHUs CKOPOCTH M  YCKOpPEHUs
mporecca, 3aAaHHOTO (OPMYIION WU

rpaduxom;
CcBOOOZIHO  OMEpUpPOBATh  MOHSITHUSIMHU:
nepBooOpazHasi, OTIpeIeTICHHBII

HUHTErpaj, HaXOAWTh IEPBOOOpa3HbIC
AJIEMEHTAPHBIX (DYHKIMA W BBIYUCIIATH
uHterpan  mo  ¢opmyne  HproToHa-
JlettOuuma;

HAXOJWUTh IUIOMIAAN IUIOCKUX (GUTYp H
00BEMBI TEJI C TIOMOIIBIO HHTEIPaIa;

HUMCTh npeaACTaBJICHHUC (6]
MAaT€MaTUidYCCKOM MOJCIUPOBAHHUU HaA
IIpUMEpe COCTaBJICHHUA

g depeHINaIbHBIX YPaBHEHMUI;

pelaTh NpUKIIaJAHbIE 3aJa41, B TOM YNCIIE
COLMAJIBHO-9KOHOMHYECKOTO u
¢u3nyeckoro xapaxkrtepa, CpeACTBaMHU
MaTEeMaTHYECKOro aHaJIN3a.

ITP 05. MHo>ecTBa U JIOTUKA: OK 01 - OK 09, YcTHBIN onpoc

cBobomHo  omepupoBarh monstusmu: | [IK 1.7, I[IK 2.1 MaremaTuuecKuid JUKTaHT
MHO>K€ECTBO, oreparuu HaJ NnnuBuayanbHast
MHOKECTBAMU; caMmocTosiTeNbHast padoTa
HCII0JIb30BATh TEOPETHKO- [IpakTuueckue paboThI
MHO>KECTBEHHBIN ammapar Ajs ONMCAHUS KonTtponbHas pabora
pEeaIbHBIX TPOLIECCOB M SIBJICHUM, INpHU DK3amMeH

peleHnH 3ajad M3 JIPYTUX Yy4eOHbIX

MIPEIMETOB;

CBOOOJHO  OMEpHpPOBATh  IMOHITUSAMHU:

onpejeNieHUe, Teopema, YypaBHEHHe-

CIIECTBUE, CBOMCTBO MaTEMaTHYECKOIO

00BEKTa, 0Ka3aTeNbCTBO, PABHOCUIILHBIE

YPaBHEHUS U HEPABEHCTBA.

P 06. CsobGomro omepupoBath | OK 01 — OK 09, VYcTHbIH onpoc
OCHOBHbIMM TOHATHsIMH ctepeomerpun | [IK 1.7, TTIK 2.1 MareMaTH4ecKuil TUKTaHT
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IIpY pEeUIeHMM 3a7ad M IPOBEACHUU
MaTEeMaTHYECKHUX PACCYKICHUMN;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbnas pabora
DK3aMeH

np 07. [Ipumenars akcuombl | OK 01 — OK 09, VYcerHblii onpoc
crepeoMerpuu u ciuencteus u3z Hux npu | [IK 1.7, TIK 2.1 MaremaTuyecKuid TUKTAHT
pElIeHNY TeOMETPUUYECKUX 3a/1ay; NnnuBuayanbHast
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
Konrponsnas pabora
DK3aMeH
P 08. Knaccudpumuposars BzaumHoe | OK 01 — OK 09, YcTHBIN onpoc
pacrnojiokeHre npsameiX B npocrpanctse, | [1IK 1.7, TIK 2.1 MaremaTuyecKuid TUKTaHT
IJIOCKOCTEN B IPOCTPAHCTBE, IPSIMBIX U NunuBunyanbHas
IJIOCKOCTEN B MPOCTPAHCTBE; camocTosTeNnbHas padboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH
InP 09. Csobogno onepuposars | OK 01 — OK 09, VYerHbIl onpoc
MOHATUAMH, cBsizaHHbIMA ¢ yrimamu B | [IK 1.7, TIK 2.1 MareMaTH4eCKHUM JUKTAHT
MPOCTPAHCTBE: MEXIy MpPSIMBIMH B NnnuBuayanbHas
MPOCTPAHCTBE, MEXAY MNOpIMOA U caMmocTosiTenbHast pabora
IJIOCKOCTHIO; [IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
IIP 10. Csobogno pacnosnaBars | OK 01 — OK 09, YcTHbIN onpoc
OCHOBHBIE BUEI MHororpannukoB | [1IK 1.7, TIK 2.1 Marematuyeckuii JUKTAHT
(mpu3ma, mnHpaMuaa, MOPSIMOYTOJIBHBIN NunuBuayanbHas
napajuienenumnesn, Kyo); camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH
1P 11. Knaccudunuposars | OK 01 — OK 09, YceTHBIT onpoc
MHOTOTpaHHUKH, BbIOUpass ocHoBanus | [TK 1.7, TIK 2.1 MaremaTu4ecKuii TUKTaHT
JUIS KJ1acCU(UKAIINHY; NnnuBuayanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH
InP 12. Csobogno omnepuposars | OK 01 — OK 09, YcTHBIN onpoc
MMOHSATHAMH, CBS3aHHBIMH ¢ cedenneM | [IK 1.7, [IK 2.1 MareMaTH4eCKHU JUKTAHT
MHOTOTPaHHUKOB TIJIOCKOCTHIO; NunuBunyanpHas
camocTosTeNnbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH
ITP 13. Bemoanares napamiensHoe, | OK 01 — OK 09, YceTHBIT onpoc
IIEHTPAIIbHOE u oproronaneHoe | [IK 1.7, TIK 2.1 MaremaTuyeckuii TUKTAHT
MPOEKTUpPOBaHUE (UTYp HA TUIOCKOCTD, NunuBuayanbHas
BBINIOJHATh M300pakeHUs: ¢Quryp Ha camocTosiTeNnbHas padboTa
MIJIOCKOCTH; [TpakTuueckue paboTh
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Konrponsnas pabora
OK3amMeH

1P 14. Crpouts ceuenus | OK 01 — OK 09, VYeTHbII onpoc
MHOTOT'PAaHHUKOB paznmumuneivu | 11K 1.7, TIK 2.1 MaremaTuyecKuid TUKTAHT
METOJaMH,  BBINOJHATH  (BBIHOCHBIE) NnnusBunyanbHas
IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX camocTosTeNnbHas padboTa
00BeMHBIX (DUTYp: BHI CBEpPXY, COOKY, [IpakTuueckue paboThI
CHH3Y; KounTponbhas pabota
OK3aMeH
IIpP 15. Brruncnsate mromann | OK 01 — OK 09, VYcerHblii onpoc
MMOBEPXHOCTEN muororpanaukos | [1IK 1.7, T1IK 2.1 Maremarudeckuii JUKTAHT
(mpusma, mnupamuaa), TeOMETPUYECKUX NunuBuayanbHast
TeJI C IPUMEHEHNeM (HopMy; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3aMeH
InP 16. Csobogno  onepuposars | OK 01 — OK 09, YcTHbIN onpoc
MOHATUSIMU: CUMMETpus B nipoctpanctse, | [TK 1.7, [IK 2.1 MaremaTuyecKuid TUKTaHT
LEHTP, OCb M IUIOCKOCTb CHUMMETPHH, NunuBuayanpHas
LIEHTP, OCb U IUIOCKOCTb CHMMETPUHU camocTosTenbHas padboTa
burypsr; [IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH
IIP 17. Pemniate 3a7a4u Ha | OK 01 — OK 09, VYcrHblii onpoc
JI0OKa3aTeJILCTBO matemaruueckux | IIK 1.7, I1IK 2.1 Maremarudeckuii TUKTAHT
OTHOIIICHUH u HAXO0XJICHUE NnnuBuayanbHas
T€OMETPUUYECKUX BEIUYUH, MPUMEHSIS caMmocTosiTenbHast pabora
U3BECTHBIE METOJbl TPU  PEUICHUU [IpakTuueckue paboThI
MaTeMaTHYECKUX 3a/lad MOBBILIEHHOI'O U KonrponsHas pabora
BBICOKOI'O YPOBHS CJIOKHOCTH; OK3ameH
P 18. IIpumensars mnpocreiimue | OK 01 — OK 09, YeTHBII onpoc
IIporpaMMHbIe cpencta u anexktponHo- | [IK 1.7, TIK 2.1 MareMaTH4ecKuil ITUKTAaHT
KOMMYHUKAIITMOHHBIE ~ CUCTEMBI  TIPH NunuBunyanpHas
PEILIEHNN CTEPEOMETPUUECKUX 33124, camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH
ITP 19. UzBnekats, npeodpazosbiBath 1 | OK 01 — OK 09, YceTHBIT onpoc
MHTEPIPETUPOBATH HHPOPMAIIUIO O K 1.7, 11K 2.1 MareMaTH4ecKuil TUKTaHT
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX NunuBuayanbHas
¢durypax, IpeJCTaBIECHHYIO Ha YepTexax camocTosTeNnbHas padboTa
U PUCYHKaX; [IpakTudeckue padboThI
KonTponbhas padota
DK3aMeH
ITP 20. CBoGo1HO OnIEpUpOBaThH OK 01 - OK 09, VYeTHbI onpoc
MMOHATUSIMH, CBSI3aHHBIMH C IIK 1.7, IIK 2.1 MareMaTH4eCKUM JUKTAHT

HWIAHAPUYECKON, KOHUYECKON 1
chepruecKoil MOBEpXHOCTIMH,
OOBSACHSITH CIIOCOOBI TTOTYUCHUS;

NuauBunyanbHas
camocTosTeNnbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DKk3aMeH
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ITP 21. OnepupoBath NOHATUSAMY, OK 01 - OK 09, YcTHBIT onpoc

CBSI3aHHBIMU C TEJIaMU BPAILICHUS: IIK 1.7, TIK 2.1 MatemaTuyeckuii TUKTAHT

HWIMHAPOM, KOHYCOM, c(hepoit 1 mapom; NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbhas pabota
OK3aMeH

IIP 22. Pacnio3HaBath TeJia BpalieHus OK 01 — OK 09, VYcerHblii onpoc

(uunuHIp, KOHYC, cdepa U map) u K 1.7, IIK 2.1 MareMaTHu4ecKuil JUKTaHT

OOBSACHATH CIIOCOOBI MOTY4YEHUS T NunuBuayanbHast

BpalllCHHUS; caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

ITP 23. KnaccuduuupoBaTs B3aMHOE OK 01 - OK 09, YcTHBIN onpoc

pacmoyioxeHue chepsl U MIOCKOCTH; IK 1.7, T1IK 2.1 MaremaTuyecKuid TUKTaHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH

IIP 24. BeunciadaTh BEIHYNHEI OK 01 - OK 09, VYcrHblii onpoc

3JIEMEHTOB MHOT'OTPAHHHUKOB U TEll IIK 1.7, IIK 2.1 Maremarudeckuii TUKTAHT

BpallleHus, 00bEMBI U TUIOIIA U NnnuBuayanbHas

[IOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJN caMmocTosiTenbHast pabora

BpAIlleHUs, TEOMETPUUIECKUX TEN C [IpakTuueckue paboThI

pUMEHEHHEM (OPMYIT; KonrponsHas pabora
DK3aMeH

ITP 25. CBoGoHO onepupoBaTh OK 01 - OK 09, YcTHbIN onpoc

MOHATUSIMH, CBSI3aHHBIMH C IIK 1.7, IIK 2.1 MareMaTH4eCKHU JUKTAHT

KOMOMHAIMSIMU T€J BPALECHUS U NunuBunyanpHas

MHOT'OTPaHHUKOB: MHOTOTPaHHUK, caMmocTosiTeNbHast padoTa

BIIMCaHHBIN B chepy 1 ONMHMCaHHBIN OKOJIO [IpakTnueckue paboThI

cdepsl, cepa, BOUCaHHAS B KonTponbnas pabota

MHOTOTPaHHUK WX TEJIO BPALLEHUS; DK3aMeH

ITP 26. Beruncnats cootHomenus mexay | OK 01 — OK 09, YcTHBIT onpoc

rIomasiMu nosepxHocren u ooremamu | [IK 1.7, TIK 2.1 Maremarudyeckuii TUKTAHT

N0JIOOHBIX TET; NunuBuayanbHas
camocTosTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbhas padota
DK3aMeH

IIP 27. U306paxarh u3yyaemble OK 01 - OK 09, YcTHBIN onpoc

(GUrypsl, BBITOIHATH (BBIHOCHBIE) IIK 1.7, IIK 2.1 MareMaTH4ecKuil JUKTaHT

IJIOCKHME YePTEeKH U3 PUCYHKOB MTPOCTHIX NunuBunyanpHas

00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, camocTosTenbHas paboTa

CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHuUs; [IpakTuueckue padboTh
KonrponsHas padora
OK3aMeH

ITP 28. N3Bnekars, untepnperuposatb 1 | OK 01 — OK 09, YceTHBIT onpoc

npeoOpa3oBhIBaTh HHPOPMAITHIO O K 1.7, TIK 2.1 MaremaTH4ecKui TUKTAHT

IMPOCTPAHCTBCHHLIX 'COMCTPHUICCKUX




46

¢durypax, npeaCcTaBICHHYIO Ha YepTexax
U PUCYHKaX;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

IIP 29. CBoGo1HO OonIepUpOBaThH OK 01 — OK 09, VYcerHblii onpoc

MOHSTUEM BEKTOP B IIPOCTPAHCTBE; K 1.7, IIK 2.1 MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
Konrponsnas pabora
DK3aMeH

ITP 30. BeinoaHATh onepanuy Haj OK 01 - OK 09, VYeTHbII onpoc

BEKTOpaMUu; IIK 1.7, IIK 2.1 MareMaTU4eCKU JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH

IIP 31. 3agaBate mnockocts ypaBuenuem | OK 01 — OK 09, VYcrHblii onpoc

B JICKapTOBOM CUCTEME KOOPAUHAT; K 1.7, IIK 2.1 MaremaTuyecKuii TUKTaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

ITP 32. Pemats reomerpuueckue 3agaun | OK 01 — OK 09, YcTHbIN onpoc

Ha BbIYMCIIEHHE yIiIoB Mexay npsmbiMu | [TK 1.7, TIK 2.1 Maremaruyeckuii JUKTAHT

Y TJIOCKOCTSIMU, BBIUUCIICHUE NunuBuayanbHas

pacCTOsTHUM OT TOYKHU J0 IJIOCKOCTH, B camocTosTenbHas paboTa

1IeJI0OM, Ha IPUMEHEHHE BEKTOPHO- [IpakTrueckue paboThI

KOOPJAMHATHOTO METOJIa TP PELICHUU; KonTponbnas pabota
DK3aMeH

ITP 33. CBoG0HO OnepupoBaTh OK 01 - OK 09, YceTHBIT onpoc

MMOHSTHAMH, CBI3aHHBIMM ¢ ABkenneM B | [IK 1.7, IIK 2.1 MareMaTU4eCKHU JUKTAHT

MIPOCTPAHCTBE, 3HATh CBOMCTBA NunuBuayanbHas

IBYKEHUI; caMOCTOATeNIbHAs paboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH

ITP 34. BeimonHATh N300pakeHus OK 01 - OK 09, YeTHBII onpoc

MHOT'OTPaHHUKOM U TeJl BpallleHus IIpU IIK 1.7, IIK 2.1 MareMaTH4ecKuil ITUKTAaHT

MapayieIbHOM MEPEHOCE, HEHTPATHHOMN NupuBunyanbHast

CUMMETPHH, 3€PKATILHON CUMMETPHH, camocTosTeNnbHas paboTa

IIPY IOBOPOTE BOKPYT MPSIMOM, [IpakTuueckue padboTh

npeoOpa3oBaHus MOA00HS; KonTponbnas pabota
OK3aMeH

ITP 35. Ctpouts ceueHus OK 01 - OK 09, YceTHBIT onpoc

MHOTOTPAHHUKOB U TEJ BPALICHUS: IIK 1.7, IIK 2.1 MaremaTuyeckuii TUKTAHT

CeueHMsI HMIIMH/pPA (TapaiebHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHHUsI KOHYyCa
(mapajuienbHOE OCHOBAHUIO U

NunuBunyanbHas
camocTosiTeNnbHas padboTa
[TpakTuueckue paboTh
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MPOXO/sIIee Yepe3 BEPUINHY), CEUCHUS
niapa;

Konrponsnas pabora
OK3amMeH

IIP 36. Mcnonb30BaTh METOBI OK 01 - OK 09, YcTHBIN onpoc

MOCTPOEHUS CEUCHUI: METO/]T CIIEJIOB, IIK 1.7, IIK 2.1 Matematuyeckuii TUKTAHT

METO]I BHYTPEHHETO IPOEKTUPOBAHNUS, NnnusBunyanbHas

METO/]I IEpeHOCca CeKYIIeH MIOCKOCTH; camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
OK3aMeH

IIP 37. /loka3piBaTh TEOMETPUYECKHUE OK 01 — OK 09, VYcerHblii onpoc

YTBEPKICHHUS; K 1.7, IIK 2.1 MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3aMeH

ITP 38. [IpuMeHATh reoMeTprUecKue OK 01 - OK 09, YceTHBI onpoc

(haKThI JIS peIICHUS IIK 1.7, IIK 2.1 Maremaruyeckuii JUKTAHT

CTEpPEOMETPUUECKUX 3314, NunuBuayanpHas

MPEIOoJIararoInX HECKOIBKO II1aroB camocTosTenbHas paboTa

peLlIeHus, €ClId YCI0BUS IPUMEHEHUS [IpakTnueckue padboTh

3aJlaHbl B IBHOM U HEIBHOU (hopMme; KounTponbnas pabota
DK3aMeH

IIP 39. [IpumeHsTH IPOrpaMMHBIE OK 01 - OK 09, VYerHbll onpoc

CpPEACTBA U JIEKTPOHHO- K 1.7, IIK 2.1 MaremaTuyecKuii TUKTAHT

KOMMYHHKAITMOHHBIE CUCTEMBI ITPU NnnuBuayanbHas

pELIEHNN CTEPEOMETPUUECKHUX 3a/1aY; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 40. [Tpumensarts nonyuennslie 3Hanuss | OK 01 — OK 09, YeTHBII onpoc

Ha [IPaKTHUKE: CPABHUBATD, IIK 1.7, IIK 2.1 MareMaTH4ecKuil ITUKTAaHT

aHAJIM3UPOBATh U OLICHUBATh peaJIbHbIE NunuBunyansHas

CUTYALINH, IPUMEHSTh U3yUYEHHbIE camocTosTenbHas paboTa

IIOHSATHUS, TEOPEMBI, CBOMCTBA B IIpOLIECCE [IpakTuueckue paboThI

MOUCKA PEHICHUS] MaTEMAaTUYECKH KonTponbnas pabota

chopMyTUPOBaHHOM MPOOIIEMBI, DK3aMeH

MOJEJIUPOBATh PEAIbHbIE CUTYAIIMU Ha

sI3bIKE T€OMETPHH, UCCIIEI0BATh

IIOCTPOEHHBIE MOJIEININ C

HCIIOJIb30BAHUEM T€OMETPUUECKUX

MIOHATHI U TEOpEM, arlnapara aireopsl,

pelaTh NpakTUYECKUe 3aJauH,

CBSA3aHHBIE C HAXO0XKJICHUEM

T€OMETPUUYECKHUX BEIINYWH;

ITP 41. meTs nipenicTaBiieHus 06 OK 01 - OK 09, YceTHBIT onpoc

OCHOBHBIX JTalnax pa3BUTHS TEOMETPUU IIK 1.7, IIK 2.1 Marematnyeckuii TUKTAHT

KaK COCTaBHOW yacTu (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHA.

NunuBunyanbHas
camocTosiTeNnbHas padoTa
[IpakTuueckue paboThI
KonTponbhas pabota
DK3aMeH
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