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PabGouast mporpamma y4eOHOUW AMCHUIUITMHBI «Marematnka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Munnpocsemmenuss Poccun ot 18.05.2023 No 371 (akTyanpHast penakius), pacropsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmun
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HaMpaBJICHHOCTH MPOTPaMM CPEAHEr0 MpoeCcCHOHATBFHOTO 00pa3oBaHus, pealn3yeMbIX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HanpaBieHun pexomennaiuii»y ot 14 utons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(ECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernofaBaHus 00meo0pa3oBaTeTbHON AUCIUILIMHBL «MaTemaTuka» W MpUMEpHOH paboueit
nporpaMMbl  0011€00pa3oBaTeNbHON AUCHMILIMHBL «MareMmatuka» ais mpodeccunoHalbHbIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocyIapcTBeHHOro oopa3oBarensHOro crapaapta (manee — ®I'OC) mo crenmanpHOcTH 15.02.09

AIIUTUBHBIE TEXHOJOTHH, YTBEPXKIEHHOro mpukazoM Munnpocsemenus Poccuum Ne835 ot
08.11.2023.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTu3aluu IIPOHU3BOACTBA.

[Iporpammy coctaBmwia Iloxumpnaea C.B., mnpenonaBatens CII6 I'BIIOY  «Komnemx
aBTOMAaTHU3AIMU TIPOU3BOJICTBAY.

[Iporpamma paccmoTpeHa M onoOpeHa Ha 3acedaHuu pabouel rpymmbl, mpoTokon Ne or
27.04.2026 r.
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4

1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

Oo6meoOpa3oBaTenbHas ydeOHas AUCHUIIIMHA «MaremMaThKa» SBISETCS 00s3aTeIIbHON
4acThIO 00111e00pa30BaTEILHOTO IIMKIIA OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMbI B COOTBETCTBHU
¢ ®I'OC no cneuunanbaoctu 15.02.09 AniuTrBHBIE TEXHOJIOTHUH.

1.2. llesu ¥ IUIaHUPYeEMBble pPe3yJbTAThl 0CBOCHHUS YUeOHOH AN CHUIIITHHBI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Coneprxanue nporpamMmbl «MareMaTuka» HalpaBI€HO Ha JOCTHXXEHHE CIIETYIOIIUX
LeJIeH:

- (QopMHpoBaHME IICHTPAJbHBIX MAaTEMAaTHYECKHX MOHATUH (YUCIIO, BEIUYMHA,
reomeTpuueckas  Qgurypa, IEpeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBe/eHue 00yJaroIuXCcs Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro Mupa, MOHMMAHME MaTEeMaTHKM KaK 4YacTH OOILed KyJIbTypbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3y4EHUIO MaTEMaTHKH;

- (¢opmupoBaHue (yHKIMOHAIBHOW  MaTEeMAaTH4YECKOH TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3yYECHUHU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBIEHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIHpOBaTh
UX Ha S3bIKE MAaTeMaTHMKd M CO3JaBaTh MAaTEMaTUYECKUE MOJEIHM, NPHUMEHITh OCBOCHHBIN
MaTeMaTUYECKUH anmapar JUisl peIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OLICHUBATh ITOJIYYEHHBIE PE3YIIbTaThI.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHs 0011e00pa30BaTe/IbHOI Y4eOHOM JUCHUIIMHBI B COOTBETCTBMU € TPeOOBAHUSIMH

PI'OC COO u ©1OoC C110

KO}I 1 HAMMCHOBAHHC

HJIaHl/IpyeMl)Ie PE3YJbTAThI OCBOCHUSA TUCHHUILIMHBI

¢opmupyembIx MeTtanpegMeTHbIE
. JIM4HOCTHBIE Pe3yIbTAThI IIpenmeTrHbIe pe3yabTaThI

KOMIeTeHIu i pe3yJbTaThl
OKO1. Beioupars croco6st | JIP 01. I'paxxnanckoe MP 01. Chopmuposannocts | [P 01. Uncna u BeIYMCIICHHUS:
pemeHus 3a7a4d | BOCIIUTAHHE! TI03HABATEJIbHbIC CBOOOZHO OIEPUPOBATh MOHSATHSAME: pAIMOHANBHOE YHCIO, OECKOHEYHas
npodeccHoHaIBEHOM c(hOpMUPOBAHHOCTH YHHBEpCaJIbHbIC yIcOHbIC NeproAndecKast ApoOb, MPOIEHTHI, HPPAHOHAIGHOE YHCIO, MHOXKECTBA
JIESITEIIEHOCTH TPaKIAHCKOHN TTO3HIIUI JeHCTBUSA: 0a30BbIe panMOHATBHBIX U ACHCTBUTENBHBIX YHCEI, MOIYJIb ICHCTBUTEIHLHOTO YHCIA;
MIPUMEHHUTEIBHO o0ydatorerocs Kak JIOTHYEeCKHe JIeHCTBUS: MPUMEHATH APOOH M MPOLEHTHI ISl PELICHUS MIPUKIAIHBIX 3aa4 U3 Pa3THIHBIX
K Pa3IMIHBIM KOHTEKCTaM AKTHBHOTO H BBIABIITE U oTpacIieil 3HaHWH U peabHOM XKU3HH;
OK 02. Vcnonb3oBaTh | OTBETCTBEHHOTO WieHa XapaKTepU30BaTh NPUMEHSTh NPUOJIMKEHHBIE BBHIYUCICHUS, MPaBUa OKPYIJICHHS, NPUKHIKY U
COBpEMEHHBIE CPE/ICTBA | POCCHUICKOTO 00IIEeCTBa, CYIIECTBEHHbIE IIPU3HAKU OLICHKY pe3yJIbTaTa BBIYHCIICHHH;
TIOUCKa, aHaJM3a U | MpeJcTaBlieHUE O MaTeMaTH4eCKHX OOBEKTOB, | CBOOOJHO ONEPHPOBATh TOHATHEM: CTENEHb C 1LEJbIM IOKa3areieMm,
HHTEPIPETALUH MaTeMaTHYeCKHX OCHOBaX TIOHSITUH, OTHOIICHHUH UCIIONIb30BaTh MOIXOMAINYI0 (opMy 3amuMcu IEHCTBUTENBHBIX YHCEN IS
nHpopmanuu u | GpyHKUIMOHMpOBAHHMS MEXIY MOHSATHIMH, peLICHUsI MPAKTHYECKUX 33/1a4 U ITPEACTABICHUS TaHHBIX;
nHpopMannoOHHbIE Pa3IMYHbIX CTPYKTYP, (bopmyarpoBaTh CBOOO/IHO OIIEPUPOBATH IMOHATHEM: apU(METHUECKHH KOPEHb HAaTypaJbHON
TEXHOJIOTUHI U | SIBICHWH, IpoLexyp OTIpeAEIIeHNs OHATHH, CTEIICHY;
BBITTOJTHEHUS TPaXIaHCKOTO 00IIeCTBa yCTaHaBJINBaTh CBOOO/IHO OTIEpHPOBATH MOHATHEM: CTETICHb C PallMOHAJIBHBIM IIOKa3aTeleM;

npodecCHOHANBHBIX 33/1a4;
OK 03. IInanupoBath Hu

peau30BbIBATH
coOCTBEHHOE
npodeccroHanbHOe u
JINYHOCTHOE pasBuUTHE,
MPEINPHUHUMATETBCKYIO
NIEATENLHOCTE B

npodeccuoHanbHoit chepe,
UCIIONIb30BaTh 3HAHUS 110
paBoBOH ¥ (hUHAHCOBOH
I'PaMOTHOCTH B Pa3IM4YHbIX
KHU3HEHHBIX CUTYALHX.

OK 04. DOddexruHo
B3aMMO/ICHICTBOBATh u
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie.
OK 05.
YCTHYIO H

OcCymiecTBISITh
MMHChMEHHYIO

(BBIOODEI, OTIPOCH U
IPyTOE), yMCHHE
B3aMMO/JIEHCTBOBATH C
COLIMAIEHBIMU UHCTUTYTaMHU
B COOTBETCTBHH C UX
(DyHKIMAMU U Ha3HAUYCHHEM;
JIP 02. [Tatpuotudeckoe
BOCIIMTaHHE:
c(hOpPMHUPOBAHHOCTh
POCCHUICKOH T'paXk1aHCKON
UEHTUYHOCTH, YBAKEHHSI K
HPOILIOMY U HACTOSIIEMY
poccuiickoil MaTeMaTUKH,
LEHHOCTHOE OTHOILLICHHE K
JIOCTHXKEHUSIM POCCHHCKUX
MaTEMaTUKOB U POCCUHCKON
MaTEeMaTHYECKOU IIKOJIBI,
HCIIOJIB30BaHHUE ITHX
JIOCTHKEHUH B IPYrux

CYIIECTBEHHBIH NMPU3HAK
KIaccu()UKAIUN, OCHOBAHHUS
IUIsE 0000IIEHUSA 1
CpaBHEHWUS, KPUTEPHUU
POBOMMOTI0 aHAJIN3A;
BOCIIPHUHUMATb,
(dbopmynupoBaTh U
npeoOpa3oBLIBATh
CYXJICHUS: YTBEPAUTECIIbHBIC
U OTpHUIATEIIbHEIC,
€/IMHUYHBIC, YACTHBIC U
o01ue, yCIOBHEIE,
BBISBIIATH MATEMATHICCKHE
3aKOHOMEPHOCTH,
B3aMMOCBSI3U H
MIPOTHBOPEUHS B (haKTax,
JAHHBIX, HAOTIOCHUSAX U
YTBEPIKICHUSAX, IPEIAraTh
KPUTEPHH 151 BBISBICHHS

CBOOOZIHO OIEPUPOBATH TMOHATHIMH:
HaTypalbHbIE JOTaprU(pMBI;

CBOOOIHO OIEpUPOBATH ITOHATHSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTCHC
YHUCIIOBOTO apryMEHTa;

OIEePUPOBATh MOHATHAMM: APKCHHYC, apKKOCHHYC M apKTaHTEHC YHCIOBOTO
apryMeHTa.

cBOOOJIHO ONEPHUPOBAThH MOHATUAMU: HATYypaJIbHOE U II€JI0€ YHCII0, MHOXECTBa
HAaTypaJdbHBIX M LEJNBIX YHCEJ, HCIOJb30BaTh NPHU3HAKH IETMMOCTH IEJbIX
gyrucen, HOJ| 1 HOK HaTypanpHBIX 4Ymcen s pelIeHHs 3aaad, NPUMEHSATh
anroput™m EBknnna;

CBOOOZHO OMEpUpOBaTh IIOHATHEM OCTaTka II0 MOAYJIO, 3aIliChIBATh
HaTypajbHbIE YKCIA B PA3JIMYHBIX TO3UIIUOHHBIX CUCTEMAaX CUHUCIICHUS;
CBOOOIHO OIEpUPOBATh MOHATHUSAMH: KOMIUICKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISATh KOMIUIEKCHBIE YHCIIa B areOpandeckoil u
TPUTOHOMETPUUECKOH (hOpMe, BHIIOIHATH apr(pMeTHIEeCKHe ONlepauy ¢ HUIMU U
n300paXkaTh Ha KOOPJMHATHOH IJIOCKOCTH.

ITP 02. YpaBHeHHs 1 HEPaBEHCTBA!

CcBOOOJTHO OIEPHPOBATH NOHATHSIMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
pPaBHOCWJIBHBIE  ypPaBHEHHS W YPaBHEHHSA-CICICTBHS,  PABHOCHIHHBIE

norapmbM quciaa, JACCATUYHBIE H




KOMMYHHKAIIHIO Ha
TOCYNapCTBEHHOM  S3BIKE
Poccuiickoit ®enepauuu ¢
y4eToM ocobeHHoCTeH
COIMAJIBHOTO "
KyIbTYPHOI'O KOHTEKCTA.
OK 06. IIposBasaTs
rpaXkJJaHCKO-
MATPHOTHYECKYIO TO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEICHHE Ha
OCHOBE TPaJUIIAOHHBIX
pOCCHICKHIX JTyXOBHO-
HPaBCTBEHHBIX I[EHHOCTEH,
B TOM 4YHCIE C YYeTOM

rapMOHU3AIHN
ME)KHAIIHOHAJIbHBIX u
MEXXPETUTHO3HBIX
OTHOILICHUH, MIPUMEHATD
CTaHJapTHI
AHTHKOPPYIIIHOHHOTO
MIOBEJICHHSI.

OK 07. CopeiictBoBaTh
COXPaHEHHIO OKpY’Karomei
cpensl,
pecypcochOepexeHuto,
MNPUMEHATh  3HaHUSA 00
WN3MEHEHUHU KJIUMATa,
NPUHIMIBL  OepeXITMBOTO
MIPOU3BOJICTBA, 3()(HEKTUBHO
IEefcTBOBATh B

YpEe3BBIUANHBIX CHUTYAIMSIX;
OK 08.

Hcnonb3oBath cpencTBa
(U3NIECKOr KyIbTypHl IS
COXpaHEHHs M YKpEIUICHUS

3I0pOBbSI B Ipolecce
npo¢ecCrOHATBHOM
JCATCIbHOCTHU )5

MIO/ICPKAHUS

HayKax, TeXHOJIOTHISIX,
cepax YKOHOMHKH;

JIP 03. lyxoBHO-
HPaBCTBEHHOE BOCIMTAaHUE:
OCO3HaHHE JTyXOBHBIX
LIEHHOCTEN POCCHUIICKOTO
HapoJa, cOpMHUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUS,
STHYECKOTO MOBEJCHHUS,
CBSI3aHHOT'O C TMPAKTHYECCKIM
MPUMEHEHHEM JTOCTHKCHUH
HAYKH U EATETHHOCTHIO
YYeHOT0, OCO3HaHHUE
JIMYHOTO BKJIAAa B
IIOCTPOCHUE YCTONYHUBOIO
Oynymiero;

JIP 04. Dcretnyeckoe
BOCITHTaHHE!

ACTETUYECKOE OTHOILICHHUE K
MUDY, BKITIOYAast ICTETHUKY
MaTeMaTHIECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEIICHUH,
paccyxaeHui,
BOCTIPHHMYHBOCTH K
MAaTE€MAaTHUYCCKUM aCIICKTaM
Ppa3JIMYHbIX BUJI0B
HCKYCCTBA;

JIP 05. ®usudeckoe
BOCITHTaHHE!
c(OPMHUPOBAHHOCTH YMCHUS
MPUMEHSITh MAaTeMaTHICCKUE
3HaHUS B HHTEpeCcax
3[I0POBOTO U OE30IIACHOTO
o0pasa KH3HH,
OTBETCTBCHHOE OTHOIIICHHE
K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue,
cOaJaHCUPOBAHHBIA PEKUM
3aHATHH U OTABIXA,

3aKOHOMEPHOCTEN U
MIPOTUBOPEYNH; 1eTaTh
BBIBOJIBI C UCTIOJIb30BAaHHEM
3aKOHOB JIOTMIKH,
JETYKTHUBHBIX U
HUHIYKTHBHBIX
YMO3aKJIIOYEeHUH,
YMO3aKIIIOUeHHH 110
QHAJIOTHH; IPOBOIHUTh
CaMOCTOSATEIBHO
JI0Ka3aTeIbCTBa
MaTeMaTHIeCKUX

YTBep KICHHUH (IIPSMBIC U OT
MIPOTUBHOT0), BEICTPAaUBATh
apryMeHTaIHI0, TIPUBOIUTD
MIPUMEPBI U KOHTPIPUMEPBI,
000CHOBBIBaTh COOCTBEHHbBIE
CYXJICHUSI U BBIBOJIBI;
BBIOMpATh CII0CcO0 peleHus
yaeOHOIt 3a1aun
(cpaBHUBATH HECKOJIBKO
BapUaHTOB PEILCHUS,
BEIOMpAaThH HanboIee
MOAXOAIIHN C YIeTOM
CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB);
0a3zoBble
HcclIe0BaTeIbCKHe
JeiiCTBMSI: HCIIOIB30BATh
BOIIPOCHI KaK
HCCIIeIOBATEECKUI
WHCTPYMEHT NO3HaHMS,
(opMyIHpPOBaTH BOIIPOCHI,
¢dukcupyromnye
MIPOTUBOpPEUHE, polIIemy,
yCTaHaBJINBATh HICKOMOE U
JTa"HOE, (POPMHPOBATH
THIIOTE3Y, ApPTyMEHTUPOBATh
CBOIO MO3HIINI0, MHEHHE;
MIPOBOJIUTH CAMOCTOSITEIIHLHO

HEPaBEHCTBA;

NPUMEHATh PA3IUYHbIE METOABI PENICHUS palMOHAIBHBIX M JAPOOHO-
pPalUOHANIbHBIX YPAaBHCHUM, NPUMEHATH METOJ HHTEPBAJIOB U1 PELICHUS
HEPABCHCTB;

CcBOOOJTHO ONEpUPOBATh IMOHATUAMHU: MHOTOWIEH OT OJHOM NEepeMEHHOM,
MHOTOWIEH C LEJNBIMH KO3(QHUIUEHTaAMH, KOPHH MHOTOWIEHA, NPUMEHATH
JIeJICHHEe MHOIOWICHAa Ha MHOTIOYWIEH C OCTaTKOM, TeopeMy be3y u teopemy
Buera i pelenus 3agay;

CBOOOHO ONEpPHUPOBATh MOHATHAMH: CHCTEMa JMHEHHBIX YPaBHEHMH, MaTpHIIa,
ONPENENNUTEND MATPHULBl 2 X 2 M €r0 T€OMETPUUYECKHH CMBICII, HCHOIb30BATh
CBOWCTBa ompeaenuTens 2 X 2 Ui BBIYHCICHUS €r0 3HAYEHHs, INPUMEHATH
ONpPENENNUTENN AT PEIIEHHs CUCTEMbl THHEHHBIX YpaBHEHMH, MOAEIMPOBATH
peanbHbIE CUTYalluu C IIOMOLIBIO CHCTEMBI INHEWHBIX YpaBHEHUI, HCCIIEA0BATh
MOCTPOCHHBIE ~ MOJENM C  TIOMOLIBIO  MATpPHULl W ONpPEICIUTEIEH,
HMHTEPIIPETUPOBATh NOIYYEHHBIN pe3yibTar;

HCTIONIb30BaTh CBOMCTBA ACUCTBHUH C KOPHAMHU I IpeoOpa3oBaHUs BRIPAKCHUH;
BBINOJIHATE IIPe0Opa30BaHUs YHCIIOBBIX BBIPAKEHHUH, COAEPIKAIIMX CTEIEHHU C
PalUOHAIbHBIM IIOKA3aTENIEM;

UCIIONIb30BaTh CBOWCTBA JIOTapU(MOB JUIsl IpeoOpa3oBaHus JIorapuPMUUECKIX

BBIPAYKEHUI;
CBOOOZHO OIEpHPOBaTh MOHATHSMH: HppalMOHAlIbHbIE, IOKa3aTelIbHbIE U
norapuMHUYECKHe YpaBHEHHWS, HaXOJUTh MX pEHIEHHS C IOMOIIBIO

PaBHOCHIIBHBIX MIEPEXO0B MIIH OCYIIECTBIIS MPOBEPKY KOPHEH;

MPUMEHATH OCHOBHEIC TPUTOHOMETPHUYECKHE (POpPMYIBI I MpeoOpa3oBaHUs
TPUTOHOMETPUIECKHUX BBIPAKCHUH;
CBOOOJTHO  ONEPHPOBATH  MOHATHEM:
MPUMEHSITh HEoOXOoAuMbIE  (POPMYJIBI
TPUTOHOMETPHUYECKHUX YPaBHEHHI;
MO/JIEIUPOBATh PealbHbIe CUTYyalluH Ha S3BIKE aJireOphl, COCTABIATh BRIPAXKEHHUS,
YpaBHEHMs, HEpaBEHCTBA II0 YCIIOBHIO 3a/la4yM, HCCIENOBaTh IIOCTPOCHHBIC
MOJIEJIN C UCTIOJB30BaHUEM allliapara anreOpsbl.

CBOOOIIHO ONEpHPOBaTh MOHATHSAMM: HPpPAlMOHAIBHBIE, ITOKAa3aTeNbHbIE W
JOTapu(pMHUUYCCKHEC HEPABEHCTBA, HAXOAUTh KX PEIICHUS C IOMOIIBIO
PaBHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISITH 0TOOP KOPHEH! IIPU pelIeHnH TPUTOHOMETPHUECKOTO yPaBHEHHUS;
CBOOOZHO  ONEpHpOBaTh IOHATHEM TPHUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHATh HEOOXOAMMBIE (QOPMYNBI JUISI PpEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPHUIECKUX HEPABEHCTB,;

cBOOOJTHO OMEPHPOBATH MOHATHAMH: CHCTEMa W COBOKYIIHOCTH YPaBHEHHH U
HEpaBEHCTB, PAaBHOCWJIBHBIE CHCTEMBl M CHCTEMBI-CJICACTBHS, HAXOIUTh

TPUTOHOMETPUICCKOC YpaBHECHUE,
IJid  pEIICHUS OCHOBHBIX THIIOB




HE0OX0IUMOT0 YpOBHS
¢buznueckoit
MOJITOTOBJIEHHOCTH;

OK 09. [Ilonb3oBaThcs
npodeccrnoHanbHOM
JOKyMEHTaIHei Ha
roCyJIapCTBEHHOM u

MHOCTPAHHOM SI3bIKaX.
IIK 1.4. Co3naBath 4epTexu
IUTA Tieneit pa3paboTKu
ANEKTPOHHOH MOIeTH
HM3IEIUs ¥ Ha OCHOBE
ANEKTPOHHOH MOeIH
W3S,

perynsapHas GpusndecKas
AKTUBHOCTB), PH3MIECKOE
COBEPILIEHCTBOBAHUE TIPH
3aHATHUSIX CIOPTUBHO-
03JI0POBUTENILHOU
JIeSITENbHOCTBIO;

JIP 06. TpynoBoe
BOCITUTAHUE:

TOTOBHOCTB K TPy,
OCO3HaHHE IICHHOCTU
TPYAOIIO0US, HHTEPEC K
pa3nuIHBIM chepam
pogeCcCHOHANTBHOM
JIeSITENIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOH U ee
MPWIOKEHUSIMHU, YMEHUE
CcoBeplUIaTh OCO3HAHHBIN
BBIOOp Oymyei mpodeccuu
Y pean30BbIBATh
COOCTBEHHBIC )KU3HECHHBIE
TUTaHBI, TOTOBHOCTP U
CIIOCOOHOCTH K
MaTeMaTHIECKOMY
00pa30BaHUIO U
camMo00pa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTH K aKTHUBHOMY
Y4acTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4
MaTeMaTH4ecKoi
HaIpaBJICHHOCTH;

JIP 07. Dxonoruueckoe
BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYpHI,
MOHUMAaHUE BIUASHUSL
COIMATTLHO-9KOHOMHYECKUX
MIPOIIECCOB HA COCTOSTHHE
MIPUPOJIHOMN U COLIMATILHOM
CpelBl, OCO3HAHHUE

CIUTAHUPOBAHHBII
9KCTIEPUMEHT,
HCCIIeIOBaHHE T10
YCTaHOBIICHUIO
ocoOeHHOCTeH
MaTeMaTH4ecKoro o0beKTa,
SIBJICHUSI, TIpoLiecca,
BBISIBJICHUIO 3aBUCHMOCTEN
MEXIY 00BEKTaMH,
SIBTICHUSIMH, ITPOIIECCAMU;
CaMOCTOSATEIHHO
(dhopMyIHpOBaTH 000OIICHHS
1 BBIBOABI 10 PE3yIbTaTaM
MIPOBEACHHOTO HAOIFOICHHS,
HCCIIeIOBAaHMs, OLICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX
Pe3yJbTaToB, BHIBOJOB U
000011IeHNIT;
MIPOTHO3UPOBATH BO3MOXKHOE
pa3BHUTHE IpoLEecca, a TAKKe
BBIJIBUTATh TPEIIOIOKEHUS
0 €r0 Pa3BUTHU B HOBBIX
yCIIOBUSIX; padoTa ¢
uH(poOpManueii: BbISBISTH
JneunuTH THPOPMALINH,
JIAHHBIX, HEOOXOMUMBIX IS
OTBETa Ha BOIPOC U ISt
peleHus 3a1a4u; BEIOHpaTh
uHbOopMaIHio 3
UCTOYHHMKOB Pa3JIMYHbBIX
THIIOB, aHAIN3UPOBATH,
CHCTEMAaTH3UPOBATh U
MHTEPIIPETHPOBATh
nH(pOpMaNNIO pa3INIHBIX
BHJOB U popm
IIPE/ICTaBIICHUS;
CTPYKTYPHPOBATh
nHpOPMAaNHIO,
MIPE/CTABISTD €€ B
pa3IuYHBIX opMax,

pELICHUsI CHUCTEMBl M COBOKYNHOCTEH paIMOHANBHBIX, HPPALHOHATIBHBIX,
MOKA3aTEJIbHBIX U JIOTApU()MHUUECKUX yPaBHEHUH W HEPABEHCTB;

penate panuMoHaJIbHbIE, HppalMOHAIbHbIE, T0Ka3aTeNbHbIe, JIorapudMuuecKue
U TPUTOHOMETPHUYECKHE YPAaBHEHHUS M HEPABEHCTBA, COAEpKalllue MOAYIU U
HnapaMeTphl;

NPUMEHATH TpaduuecKre METOIbl JUIsl PEIleHHs] YpaBHEHUI W HEPaBEHCTB, a
TaKXke 3a7a4 C apaMeTpamy;

MO/JIEIUPOBATh pPealbHble CUTyallut Ha S3bIKE aJreOphl, COCTABIATH BRIPAKEHMUS,
YpaBHEHHsI, HEPAaBEHCTBA W HMX CHCTEMbI IO YCIOBHIO 3a/laud, HCCIEIO0BaTh
MIOCTPOEHHBIE ~ MOJENM  C  HWCIOJNB30BAaHHEM  ammapara  anreOpl,
MHTEPIPETHPOBATH ITOJIyICHHBII PEe3ylIbTaT.

IIP 03. Oyukmu u rpaduku:

CBOOOZHO OMNEpPHPOBATh HMOHATHUSAMHU: (PYHKIHSA, CHOCOOBI 3amaHus (YHKIWH,
B3aUMHO oOpaTHble (yHKUUM, KoMnos3unus GyHKUWH, rpaduk ¢GyHKIMH,
BBITIOJIHATH JIEMEHTAapHbIE IPe0Opa3oBaHus rpaKoB (YHKIIMHT;

CBOOOJTHO OICPUPOBATh MOHATHSAMH: OOJIACTH ONPEACICHUS W MHOXXECTBO
3Ha4eHUH QYHKIMH, HYIH QYHKIHMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOZHO ONIEPHPOBATh MOHATHSAMHU: YETHbIE M HEYETHbIE (YHKIHH,
neproandeckue QyHKIUH, MPOMEXYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBbI
U MUHMMYMBI (YHKOWH, HanOoJblIee W HaWMEHbIEe 3HA4YeHWE (YHKIMH Ha
MPOMEXYTKE;

CBOOOIHO ONEpHPOBaTh MOHATHAMH: CTENeHHas (DYHKLIUS C HATypajdbHBIM M
LENBIM TOKa3aTeaeM, rpaguK CTENeHHOH (YHKIMH ¢ HATYPaIbHBIM U LEIBIM
MoKazaTeseM, rpauk KOpHS N-Oi CTeNeHH Kak (PyHKIMH OOpaTHOW CTETeHH C
HaTypaJbHbIM TIOKa3aTeseM;

ONEpHpOBATh TMOHATHAMHU: JIMHEHHAsA, KBaJpaTHYHas M JpOOHO-THHEHHas
(hyHKIMHM, BBINOTHATH JJE€MEHTapHOE UCCIEeNOBaHME W IIOCTPOCHHE UX
rpadukos;

CBOOO/IHO ONEpPHPOBATh IMOHATHSIMHU: TMOKaszaTeJbHAsT W Jorapupmudeckas
(yHKIMH, UX CBOWCTBAa M rpa)MKH, MCIOIB30BaTh UX rpadUKH s PEIIeHUs
YpaBHEHUH;

CBOOOZHO ONEpPHPOBATh MOHATHUSIMH: TPUTOHOMETPHYECKAs OKpPY>KHOCTB,
orpejiesIeHue TPUTOHOMETPHYECKHUX (DYHKIMH YMCIIOBOTO apryMeHTa;
UCIIONb30BaTh  Tpaduku  (YHKOUH IS MCCIIEOBaHUS  MPOLECCOB U
3aBUCHMOCTEH TPH PEIIeHNHN 33/1a4 U3 APYTUX y4eOHbIX IPEIMETOB U peaJbHON
JKM3HH, BBIpaXkaTh GOPMYJIaMH 3aBUCMOCTH MEXK1y BEINYHHAMU;

CTpOUTh TpapuKH KOMIIO3MIHUH (YHKIHH C TIOMOIIBIO 3JEMEHTapHOTO
HCCIITOBAaHMS 1 CBOMCTB KOMIIO3UITUH ABYX (DYHKITHIA;

CTPOWTH TEOMETPHUIECKHE 00pa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPAWHATHOM
IUIOCKOCTH;




r100aNbHOTO XapakTepa
9KOJIOTHIECKUX TPoOIIeM,
OpHEHTaIMs Ha IPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN
JUISL peLlIeHNs 3a1a4 B
00J1acTH OKpY KaromeH
Cpepbl, TUNIaHUPOBaHUE
MOCTYNKOB M OLIEHKH UX
BO3MOJKHBIX TTOCIIEICTBUI
JUISL OKPY’KaroIEeH Cpeibl;
JIP 08. LlenHocTH HAy4yHOTO
MIO3HAHUS:
cOpMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKU U
0O0I1IeCTBEHHOM MIPAKTHUKH,
IIOHNMAaHHUC
MaTeMaTHYeCKOI HayKH KaKk
cdepsl uenoBe4ecKon
JIeITeIIbHOCTH, 9TAIIOB €e
Pa3BUTHS U 3HAUUMOCTH JUIS
Pa3BUTHSI IUBHIM3ALINH,
OBJIaJICHUE S3BIKOM
MaT€MaTUKH U
MaTeMaTH4eCKOU KyJIbTypou
KaK CpCACTBOM ITO3HAHUA
Mupa, TOTOBHOCTb
OCYILIECTBIISITh IPOSKTHYIO U
HCCIIEZIOBATEIBCKYIO
JIeSTeIIbHOCTh
MHJMBHYaJIbHO U B TPYTIIE.

WLTIOCTPUPOBATH
rpaudecKy; OLeHNBATh
HAJICKHOCTh HHPOPMALIUU
0 CAaMOCTOSTEIILHO
chOopMYITHPOBaHHBIM
KPUTEPHSIM.

MP 02. CdopmupoBaHsl
YMEHHUSI KOMMYHUKATHBHBIX
YHHUBEpCANBHBIX  YYeOHBIX
IEWCTBUN: o01menune:
BOCTIPpHHUMATH u
(hopMyIHpOBaTh CYKICHUS B
COOTBETCTBHH C YCJIOBHUAMHU
U IEeIIMHU OOIIEHHUs, SICHO,
TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKYy 3pCHUS B
YCTHBIX M IHChMCHHBIX
TEKCTaxX, JaBaTh MOSCHCHUS
0 XOJY pCIICHUS 3aIauH,
KOMMEHTHPOBATh
MONYYCHHBIA PEe3yNbTaT, B
Xofie OOCYXIeHHs 3aJaBaTh

BOIIPOCHL 10  CYILECTBY
o0cyxaaemMoit TEMBI,
npoOJIeMBI, perraeMoit
3aJa4yr, BBICKA3bIBATh HJICH,
HalleJIeHHBIE  HAa  MOWMCK
peuicHus, COIIOCTAaBJIATH
CBOH CYXKOCHUA C
CYKICHUSIMU JIPyTrux
YYaCTHUKOB JIHAJIOTa,
OoOHapyXuBaTh pa3inyde H
CXOJICTBO TIO3HIIHH, B
KOPPEKTHOH ¢dopme
(dopMynrpoBaTh

pasHoriacus, CBOH
BO3paXCHUA, TMPCACTABIIATH
pe3yIbTaThI penreHus
3aj1a4H, OKCIICPUMEHTA,
HCCIIEIOBAHMS, TPOEKTA,

cBOOOTHO OTIEPHUPOBATH MOHATHUAME: TPa)UKHA TPUTOHOMETPHUCSCKUX (DYHKINH;
NPUMEHATh (YHKIUM [ATS MOJEIHPOBAaHMSA M HCCICJOBAaHMS PpealbHBIX
MPOLIECCOB.

ITP 04. Hagyana MaTeMaTH4eCKOro aHaIu3a:

CBOOO/IHO ONEpHPOBaTh MOHATHAMH: apudMeTHdecKkass ¥ TeoMeTpHyYecKas
nporpeccusi, 06CKOHEYHO yObIBarOIasi FeOMETpUUECKast NPOrPeccusi, TMHEHHBIN
W OKCHOHECHUMAJBHBIH pocT, (opMysa CIOXHBIX IPOLIEHTOB, HMETh
Npe/ICTaBICHUE O KOHCTAHTE;

UCTIONb30BaTh TIPOTPECCHH I PEIICHHS pPEaTbHBIX 334a4 IPHUKIAJIHOTO
Xapaxrepa;

CBOOOZHO ONEpUPOBATh MOHATHSMH: IOCIEIOBATEIBHOCTD, CIOCOOBI 3alaHus
MOCJICI0BATENILHOCTEH, MOHOTOHHBIE M OTPaHHYECHHBIC ITOCIEAOBATEIHFHOCTH,
MOHMMAaTh OCHOBBI 3apOXKICHUS MAaTeMaTHUECKOTO aHajiW3a KaK aHalIn3a
OECKOHEYHO MaJbIX;

CBOOO/IHO OMEpHUPOBATh MOHATHUSMH: HENPEPBIBHbIE (YHKIMH, TOUYKH pa3pbiBa
rpaduka QpyHKINH, acHMITOTHI Tpaduka QyHKINY;

CBOOOIHO OIEpPHPOBaTh IOHATHEM: (GYHKIMS, HENpepblBHAas Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HENPEPBIBHBIX (DYHKIMU JUIS PELICHHS 3a/1a4;

CBOOO/IHO ONEPUPOBATh MOHSATHAMU: NEpBasi U BTOpasi NPOU3BOIHbIE (hYHKIIHH,
KacaTelnbHas K TpaduKy (yHKIIHH;

BBIYHCIIATH IPOU3BOTHBIE CYMMBI, IPOU3BEAEHHS, YACTHOTO ¥ KOMITO3UIINH JABYX
(yHKITHIA, 3HATH TIPOU3BOIHBIC IIIEMEHTAPHbIX (yHKINI;

UCIIONIb30BaTh T'€OMETPUYECKHHA M (PU3NYECKUI CMBICT TPOW3BOJHOM IS
penIeHus 3aaad.

UCIIOJIb30BaTh IPON3BOJHYIO Ul MCCIEe0BaHMS (QYHKIIMM HA MOHOTOHHOCTh M
9KCTPEMYMBI;

HaxOAWTh HauboJjbllee ¥ HaMMeHblIee 3HaYCHUS (QYHKIMU HENpepbhIBHON Ha
OTpe3Ke;

UCIIONIb30BaTh MPOM3BOJIHYIO JUIS HAXOXKJCHUS HAWIYYIIero pelieHus B
NPUKIAAHBIX, B TOM YHCIE COIMAILHO-DKOHOMHMYECKHX, 3ajayax, Juis
OTIpEeZIeTIeHUsI CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOrO (GOopMyIoi wim
rpaduKoMm;

CBOOO/IHO OTIEPUPOBATH MOHATHAMH: TIEPBOOOPa3Has, ONpe/IeNICHHBINH HHTErpall,
HaxXOAMTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX (QYHKIMH U BBIYHUCIATH HHTETPA T10
dhopmyne Herorona-JleiiOHuIa;

HaXOAMTh IUIOMIA/IN IUIOCKUX (PUTYp M OOBEMBI TEJl ¢ IOMOIIBIO HHTETrpaa;
MUMETh MPEJCTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUN Ha IpUMepe
cocraBieHus TudepeHInaIbHbIX YpaBHEHUH;

peuiate MPUKIaJAHBIE 3aJa4d, B TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKOrO MU
(hu3MUeCcKOro Xapakrepa, CpeICTBAMH MAaTEMAaTHYECKOT0 aHaJHM3a.




CaMOCTOSATEIBHO BBIOHPATH
dopMar  BEICTYIDICHHS C
y4eTOM 3a/a4 IPE3CHTALUH
1 0COOCHHOCTEH ayTUTOPHUH;
COBMeCTHasI

JesITeJILHOCTB: NTOHHUMATh U
UCIIONIb30BATh

MIPEUMYIIECTBA KOMaHIHOH
U MHAWBHIYaJbHOH pabOTHI
OpHd  pElIeHHH  Y4eOHBIX
3aja4, OPUHUMATH  LIeNb
COBMECTHOIl JIeSITeIBHOCTH,
IUIAHUPOBAaTh OPTraHHU3ALHUIO
COBMECTHOI paboThl,
pacripeaenats Buabl pabor,
JIOTOBapHBaThCs, 00CYKAaTh
mpolecc M pe3yabTaT
paboThI, 0000maTh MHEHHS
HECKOJIbKUX JIIOJICH;
y4acTBOBaTh B TIPYIIOBBIX

¢dhopmax paboThI
(obcyxaeHus, oOMmeH
MHCHHH, ""MO3TOBBIE
WTYpMBbI" u WHBIE),
BBITIOJIHATH ~ CBOKO  YacTh

paboTel U KOOPAMHUPOBATH
CBOM JIEUCTBUS C JPYrUMH
YJIeHaMH KOMaH/Ibl,
OLICHHMBATh KayeCTBO CBOETO
BKJIaJ1a B OOMIHIA IPOAYKT 11O
KPHUTEPHSIM,
cOpMyITHPOBaHHBIM
yJacTHUKaMHU
B3aUMO/ICHCTBUSL.

MP 03. ChopmupoBaHoCTb
PETyJIATUBHBIX
YHUBEPCAJIbHBIX
JENCTBUIL:
CcaMOOpraHu3alus:
COCTaBJIATh IUIAH, AJITOPUTM

yaeOHBIX

ITP 05. MHOXecTBa M JTOTHKA!

CBOOOHO OIIEPUPOBATH MOHATHAMHI: MHOXKECTBO, OIIEpalliy HaJl MHOKECTBAMH;
UCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIHM ammapaT Ui OMHCaHHS PealbHbBIX
MIPOLIECCOB U SIBIEHUM, NPU pEIeHUN 3a/a4 U3 APYTUX Y4eOHBIX IPEIMETOB;
CcBOOOJIHO ONEpUPOBaTh MOHATUSAMU: ONpEAeTeHHe, TeopeMa, ypaBHEHUe-
CIIE/ICTBHE,  CBOMCTBO  MAareMaTHYecKOro  OOBEeKTa,  JI0Ka3aTeJbCTBO,
PaBHOCHJIbHBIC YPABHEHUS U HEPAaBEHCTBA.

ITP 06. CBoGoaHO omepHpoBaTh OCHOBHBIMHM HOHSTHUSIMH CTEPEOMETPUH IpPU
pELICHUH 33124 ¥ TPOBEJICHUN MAaTEMaTHIECKUX PacCyKICHHH;

IIP 07. IlpuMeHATh aKCUOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPU PELICHUU
TeOMETPUYECKHX 3a]ay;

ITP 08. KnaccudummpoBats B3anMHOE pacIIONI0OKEHUE MPSIMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX U IIIOCKOCTEH B POCTPAHCTBE;

P 09. CpobomHO omepupoBaTh NOHITUSIMH, CBSI3aHHBIMH C YIJaMd B
MPOCTPAHCTBE: MEXKIy MNPSAMBIMH B TPOCTPAHCTBE, MEXIy MNpsAIMOH U
IIOCKOCTBIO;

ITP 10. CB0oOOMHO pacro3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHHKOB (MpH3Ma,
UpaMuaa, MPIMOYroJIbHBIN Mapasuienenunen, kyo);
NP 11. KiaccupuumpoBats MHOTOTPAaHHUKH,
KIaccu(UKaII;

IIP 12. CBoOomgHO oOmEepUpOBaTH MOHATHAMHE, CBS3aHHBIMH C CCUCHHEM
MHOTOTPaHHHUKOB TIOCKOCTBIO;

P 13. BrimonHsATs NapajUiesibHOE, LEHTPAIbHOE M OPTOrOHAJILHOE
MPOEKTHpPOBaHWE (PUTYp HAa IUIOCKOCTh, BBINIOJHATH M300pakeHHs (uryp Ha
TUIOCKOCTH;

ITP 14. Ctpouts cedeHust MHOTOTPaHHUKOB Pa3IMIHBIMH METOIaMH, BBIIOJIHSTh
(BBIHOCHBIE) IUIOCKHE YEPTE)XH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUI
CBepXy, COOKY, CHU3Y;

P 15. BprucnsaTe NOIOMEAAW TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MMpaMuia), TeOMETPHUUECKUX Tell C IPUMEHEHUEM (hOpMYJI;

IIP 16. CBoOomHO omepupoBaTh MOHATHAMH: CHMMETPHS B IIPOCTPAHCTBE,
LEHTP, OCb U IJIOCKOCTh CHUMMETPUHU, LEHTP, OCb U IUIOCKOCTb CHMMETPUU
urypsr;

ITP 17. Pemath 3amauyu Ha J0Ka3aTEILCTBO MAaTEMATHUYECKHX OTHOIICHUH H
HaXOXJEHUE TE€OMETPUUYECKHX BEJIMYMH, IPUMEHSS W3BECTHBIE METOJbl MpH
pellleHMH MaTeMaTH4YeCKHX 3aJad IOBBIIIEHHOIO M BBICOKOTO YpPOBHS
CII0’)KHOCTH;

ITP 18. IlpumenHsTs HpoCTEHIINE HPOTPaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHNHU CTEPEOMETPHUYECKHX 3a/1aY;

ITP 19. M3BnekaTh, NMpeoOpa3oBBIBATh M HHTEPIIPETUPOBATh MHOOPMAIMIO O

BI)I6I/IpaH OCHOBaHHs OJIA
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pelIeHns 3aJa4u, BEIOUpPATh
CIOCO0 pemlIeHus] ¢ y4eToM

UMCIOIUXCS  PECYPCOB U
COOCTBEHHEIX
BO3MO>KHOCTEH,
apryMCHTHUPOBATh u

KOPPEKTUPOBATh BapHaHTHI
peUIeHU ¢ y4eTOM HOBOH
HHpOpMALNH;

CAMOKOHTPOJIb:  BIAJCTh
HaBBIKAMH TI03HABATEIHLHOM
peduekcnn Kak OCO3HAaHUS
COBEpILIAEMBIX JECHUCTBUH H
MBICTIUTENbHBIX IPOLIECCOB,
HX pe3ylbTaToOB, BIAACTh
CIoco0amMH  CaMOIIPOBEPKH,
CaMOKOHTpPOJISL IIpoliecca U

pe3ynbrara peuieHus
MaTeMaTHYEeCKOU 3aJ1a4u;
MpEeABUIIETh TPYJIHOCTH,
KOTOpbIE MOT'YT BO3HUKHYTh
Ipyu  peleHUuH  3aJaud,
BHOCUTb  KOPPEKTHBBl B
JIeATeIbHOCTh Ha  OCHOBE
HOBBIX 00CTOSTEIILCTB,
JAHHBIX, Haﬁ]leHHLIX
OIIHOOK, BBISBJICHHBIX
TPYAHOCTEH; OLICHUBATh
COOTBETCTBUE  pe3yJibTaTa
eau u YCIIOBUSIM,
O0O0BSACHATH MPUYUHBI
JIOCTHIKCHUS WU
HEJOCTHKEHUS Pe3yIbTaToOB
JIeATeIILHOCTH, HaxOJIUTh
omuOKy, JaBaTh OIICHKY

MIPUOOPETEHHOMY OIIBITY.

MPOCTPAaHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTex)ax
U PHCYHKaX;

ITP 20. CBoOoHO OmepupoBaTh MOHATHUSAMHU, CBSI3aHHBIMU C IMIMHAPUYECKOH,
KOHUYECKOH M cheprIecKoil HOBEPXHOCTSIMHU, OOBSICHATH CLIOCOOBI MOTYUCHHS;
ITP 21. OmnepupoBaTh NOHATHAMH, CBA3aHHBIMU C TelaMH BpAILICHUSA:
WJIMHAPOM, KOHYCOM, cepoii U mapom;

IIP 22. Pacno3HaBarh Tena BpalleHWs (LWIMHApP, KOHYC, cdepa W IIap) u
OOBSACHSTH CIIOCOOBI ITOJTyYESHUS TEJl BpaILleHNUS;

IIP 23. Knaccudumumposats B3anMHOE pacIoIoKeHUE c(hephl H TUIOCKOCTH;

IIP 24. BeruuciasaTh BEIUUUHBI 3JIEMEHTOB MHOIOTPAHHUKOB M TEJl BpallCHHUS,
00bEeMBI W IUIONIAJM ITIOBEPXHOCTEH MHOTOTPAaHHMKOB M TEl BpAILCHMA,
TEOMETPUYECKHX TEJ C IPUMEHEHNEM (HOPMYIT;

ITP 25. CBo6OAHO OTIePHPOBATE MOHITHAMH, CBA3aHHBIMU C KOMOWHAIIHAMU TEI
BpallleHUss W MHOTOTPAaHHMKOB: MHOTOTPAaHHMK, BIIMCaHHBIH B cdepy U
ONUCaHHBI OKOJIO cdepbl, cdepa, BIMCAHHAS B MHOTOIDAHHUK WJIHM TEJO
BpallCHUS;

IIP 26. BbIYUCHATH COOTHOIICHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH U
o0beMaMu ITOJOOHBIX TEJI,

IIP 27. U3o00paxkars n3ydaemble (Urypbl, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE
YepTeX M U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTyp: BUA CBEPXY, COOKY, CHU3Y,
CTPOUTD CEUEHUS Tell BpaIlleHNUS;

IIP 28. M3BnekaTh, HHTEPIPETHPOBATH W MPEOOPa3OBHIBATh MHOOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKHUX (DUTypax, IPEACTABICHHYIO Ha YepTexax
U PUCYHKaX;

IIP 29. CBoGOIHO ONIEpUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

ITP 30. BrInoiHATE onepanyy Hajl BEKTOpaMH;

ITP 31. 3amaBaTh IIIOCKOCTH YpaBHEHHEM B JEKaPTOBOM CHCTEME KOOP/IMHAT;
ITP 32. Permats reoMeTpUYeCKHE 3a1a41 Ha BBIYHCICHHUE YTIIOB MEX/Ty PSIMBIMU
U TUIOCKOCTSIMM, BBIYHCIICHHE PACCTOSHUI OT TOUKH JI0 IUIOCKOCTH, B LI€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHHH;

IIP 33. CBoOOMHO OmMEepHpPOBaTH MOHATHAMH, CBSI3aHHBIMH C IBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBIKEHUI;

ITP 34. BeimonHAT M300pa’kKeHWs] MHOTOTPAHHHUKOM M TeJl BpalleHWs IpU
HapaielbHOM MEepPeHoce, LEHTPAIBHOW CUMMETPUH, 3€pPKallbHOH CUMMETPHH,
P ITIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHust NOA00us;

ITP 35. Ctpouts ceueHust MHOTOIPaHHUKOB U TEJI BPAIIEHUS: CEUEHUs UINHAPA
(TmapayuieTbHO W TMEPIICHAWKYIAPHO OCH), CEYeHHMsS KOHyca (IapaiensHoe
OCHOBAHHIO U TPOXOJISIIee Yepe3 BEPIINHY), CEUCHHUS IIapa;

IIP 36. Vcnons30BaTh METOMABI TIOCTPOCHHUS CEYSHHI: METOJ| CIIEIOB, METO]
BHYTPEHHETO NMPOEKTUPOBAHMS, METOJI IEPEHOCA CeKYIIEeH MI0CKOCTH;
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ITP 37. [loka3pIBaTh TCOMETPHUECKIE YTBEPIKICHNS;

ITP 38. [IpumenaTh reoMeTprudeckue (HaKThI IS PEIICHUS CTEPEOMETPHICCKUX
3ajay, IMPEANOJAralolIMX HECKONbKO IIaroB pEIIeHHs, €eClIU YCIOBUSA
NPUMEHEHNS 3aJIaHbl B SIBHOH U HEsIBHOH (hopme;

ITP 39. I[TpuMmeHsTh IpOrpaMMHBIE CPEJICTBA U 3TTEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

ITP 40. IlpumeHATh MONy4YCHHblE 3HAHHUA Ha IpaKTHKE: CpPaBHUBATb,
AQHAJIM3UPOBATh U OLIEHUBATh peajbHbIC CUTYallUd, NPUMEHATh H3Y4YCHHBIE
MOHATHUS, TEOPEMBL, CBOMCTBA B IpPOLECCE MOMCKA PEHICHUS MaTeMaTU4ECKU
chOpMyITHPOBAHHOW TPOOJIEMBI, MOAEINPOBATh pealbHBIE CHTYAIlMN Ha SI3BIKE
TEOMETPUH, HUCCIEN0BaTb MOCTPOCHHBIE MOJEIM C  HCHOJIb30BAaHUEM
TeOMETPUYECKHX MTOHATHH ¥ TEOPEM, ammnapaTa anreOpsl, peraTh MpakTHIECKIe
3aJa4y, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUIECKUX BEITUYNH;

IIP 41. NmeTs npeacTaBiieHus 00 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPHUU Kak
COCTaBHOM yacTH ()yHJAMEHTA PA3BUTHsI TEXHOJOTHIA.




. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JUCIHUATLIAHBI «<MATEMATHUKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Bupa yueOHoii padoThl O0bem B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 340
BT. 4.:

1. OcHoBHoOe cofep:kaHue 300
BT. U.:

TEOpETHYECKOe 00yUueHne 224
IPAKTUYECKUE 3aHSITUS 76
2. IIpodeccnoHalibHO-OPUEHTHPOBAHHOE COJEPKAHIE 34

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

BT. 4.:
TEeOopeTu4ecKoe o0yuyeHue 0
PAKTUYECKHUE 3aHSTUS 34

IIpomeskyTouHas arrecTtauus B popme IK3aMeHa 6

HuddepennmpoBannblii 3aueT (1 cemectp)
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2.2. TemaTu4ecKHii IJIAH U cOJIeP:KaHNE YUeOHOH UCHUTLINHBI

HaumeHoBaHue Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE O0bem yacoB Dopmupy
pa3/iesioB M TeM U npo¢eccHOHAILHO-OPHEHTHPOBAHHOE), IPAKTHYECKHUE Bcero | IIpaktu | [Ipodeccuonan emMble
3aHATHA YEeCKHe BHO- KOMIIETEeH
3aHATH | OPHUEHTHUPOBAH (00
b HOE
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 0 OK 02,
Lean u 3aa4M | ba3oBble 3HAHUS M YMEHUS 10 MaTEMATHKE B IPO(ECCHOHAIBHON U B 2 0 0 OK 03,
MaTeMATHKHU NPH | TOBCEITHEBHOM J1€ATEIHHOCTH. OK 04,
OCBOEHHH OK 05,
CHenuaJbHOCTH OK 06,
Tema 1.2 Coaep:kanue yueOHOIro MaTepuajia 4 2 2 OK 07,
Yucaa u BbIYMcaeHUs. | J[eHCTBUS HaA MOJOXKUTEIbHBIMH W OTPULIATENIHBIMU UHUCIIAMH, 2 0 0 OK 08,
Beipakenus U | OOBIKHOBEHHBIMH U JIECSITUHUHBIMU IPOOSIMHU. OK 09,
npeodpa3oBanus IIpakTuyeckoe 3ansiTue Nel 2 2 2 IIK 1.4.
PemeHne 3agay ¢ mnpuUMeHeHHWeM [poleid, YpaBHeHWI,
HEPABEHCTB U OCHOBHBIX JAelCcTBHIl apu(MeTHKH U aaredpbl B
npo¢ecCHOHAIBHOI 1eATeJIbHOCTH TEXHUKA-TEXHOJIOTA.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia 4 2 2
I'eomerpus Ha | Busel miockux Guryp u ux miomaap 2 0 0
II0CKOCTH IpakTuyeckoe 3ansTue Ne2 2 2 2
Pemenune 3aJa4 Ha HAaXO0KIeHUue IJIOIIAAeH B
npodeccHoHAIbHOMN AeITEJILHOCTH TEXHHUKA-TEXHOJIOTA.
Tema 1.4 Copnepxanue y4yeOHOro MmarepuaJia 4 2 2
IIpoueHTHbIE [TpocTbie TPOIEHTHI, pa3HbIe CIIOCOOBI WX BbIUUCIeHHs. CI0XKHbBIE 2 0 0
BbIYMCJICHUS HPOILICHTHI
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IIpakTyeckoe 3anaTHeNed Pacuér nmoxasareseil, BLIPAKEHHBIX 2 2 2

B MPOLEHTAX, B MPO(ecCHOHAILHON TeATEeJbHOCTH TeXHUKA-

TEXHOJIOra.
Tema 1.5 Coaep:xkaHue yueOHOTr0 MaTepHaJia 4 2 2
YpaBHeHust U | JIuneiinsle, KBaApaTHbIE, JpPOOHO-IMHEMHBIE ypaBHEHUA U 2 0 0
HEpPaBeHCTBa HEpaBEHCTBA

IIpakTnyeckoe 3anaTHe Ned Pemienne 3aaa4 ¢ npuMeHeHuem 2 2 2

JHHEHHBIX, KBAJAPATHBIX, [POOHO-THHEHHbIX YpPABHEHUH WU

HepaBeHCTB B NpPodeccHOHATbHOI TeATeJbHOCTH TeXHHUKA-

TEXHOJIOTa.
Tema 1.6 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
Cucrembl ypapHeHuil M | CocoObl pelieHus CHCTEM JHMHEHHBIX YypaBHeHWH. [loHsTHs: 2 0 0
HEPaBEeHCTB Matpuna 2x2 u 3x3, onpenenutens matpulibl. Meton [Maycca.

IIpakTHyeckoe 3ansitue NeS CucreMbl JTHHEHHBIX YPAaBHEHUI U 2 2 0

HEPABEHCTB.
BXo0/1H0ii KOHTPOJIb Conep:xaHue yueOHOro MaTepUaja 2 2 0

IIpakT4eckoe 3ansitue Ne6 BoinosiHeHHe KOHTPOJILHOM PadoThI 2 2 0

«BplunciieHns ¥ Npeodpa3oBaHUA»
Pa3nes 2 IIpsiMble M JIOCKOCTH B POCTPAHCTBE 18 6 2 OK 01,
Tema 2.1. Conep:xaHue yuedOHOr0o MaTepHaa 2 0 0 OK 02,
OcHoBHBIC nousitug | [Ipenmer crepeomerpun. OCHOBHbIE NOHSTHUS (TOYKa, HpAMasd, 2 0 0 OK 03,
CTepeOMeTPHUH. IUIOCKOCTh, NMPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 04,
Pacnonoxenne npsameix u | [lepecekaromuecs, mapajuielbHbIE W CKPEIIMBAIOIINECS TPSIMBIE. OK 05,
IUIOCKOCTEN [Ipu3Hak M CBOMCTBO CKpelIUBarOIIUXcs MNpsMbIX. OCHOBHBIE OK 06,

IPOCTPAHCTBEHHBIE (PUTYPHI. OK 07,
Tema 2.2. Cojep:kanue yueOHOro MaTepuasa 4 0 0 OK 08,
IHapanneabHocTh [TapannensHble mpsiMas W MIO0CKOCTb. Ompenenenue. IlpusHak. 4 0 0 OK 09,

IK 1.4.

NpAMBIX, NpPAMOA |
MJIOCKOCTH, IJIOCKOCTEH

CpoiictBa (c mgokazaTenbcTBOM). [lapannenbHble  TUIOCKOCTH.
Omnpenenenne. [Ipuznak. CBoiicTBa (¢ qoKazarenbcTBoM). TeTparap
u ero iemenTtbl. [lapansenenunen u ero 31emMenTsl. CBOMCTBA
MPOTUBOINOJIOKHBIX TpaHeH W JWAroHaJiel IapajielienuIe/a.
Iloctpoenue ceuenuii. Pemienue 3amay.
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Tema 2.3. Copnepxxanue yueOHOro MaTepuaJa 6 2 0
IlepneH MKYJISIPHOCTH [eprieHAUKYIApHBIE HpsIMBIE. [TapannensHble psiMbIe, 4 0 0
NPSAIMBIX, IPAMOIi 1 NEepIEHANKYISIpHbIE K IUIOCKOCTH. [Ipu3HaK meprneHauKyIspHOCTH
IUIOCKOCTH, IUIOCKOCTeH | mpssMoli W 1uiockoctu. JlokazarenscTBo. [leprieHmukynssp w
HAaKJIOHHA. [IepnieHquKynspHbIC IJIOCKOCTH. IIpusnak
NepNeHIuKYJISIPHOCTH IUIOCKOCTel. J[oka3aTenscTBo.
PaccTosiHMs B IpPOCTpaHCTBE
IIpakTnyeckoe 3aHATHE Ne7 Pemenne 3agayq no 2 2 0
NMepPNeHIHKYJISIPHOCTH NPSAMBIX M IJI0OCKOCTeH
Tema 2.4. Coaep:xanue yueOHOro MaTepHaJia 2 0 0
Teopema 0 Tpex | Teopema o Tpex meprneHauKymspax. Jloka3aTenbCTBO. YTOI MEXITY 2 0 0
NepreHIuKYJIsipax PSMOM U INIOCKOCTBI0. YTOJI MEXY INIOCKOCTSIMU
Tema 2.5. Coaep:xanue yueOHOro MaTepHaJia 4 4 2
IMapajiesbHbIe, IIpakTHyeckoe 3anaTHe Ne§ Penenue reoMerpuyecknx 3a1a4 B 2 2 2
nepreHIuKyJIsipHbIe, npo¢ecCHOHAIBHOI 1eITEJJbHOCTH  TeXHHKA-TEXHOJIOTa.
CKpeluBaomuecs IpakTnyeckoe 3auaTHe Ne9 BoinosiHeHne KOHTPOJIbHOI padoThI 2 2 0
npsimMble. «IIpsIMBI M IJIOCKOCTH B POCTPAHCTBE»
IIpsiMble ¥ MJIOCKOCTH B
NPOCTPAHCTBeE.
Pa3nen 3. KoopauHaTtsbl 4 BEKTOPBI 12 4 2 OK 01,
Tema 3.1 Copepxanue yueOHOIro MaTepuasa 4 0 0 OK 02,
JlekapToBbI JlekapToBBI KOOpAMHATHEI B mpocTpadcTBe. [Ipocreiimme 3amaun B 4 0 0 OK 03,
KOOP/JANHATHI B KoopanHaTax. PaccrosiHue MexXIy IBYMs TOYKaMH, KOOPJIUHATHI OK 04,
NPOCTPAHCTBE. CEpEeIMHBI OTPE3Ka OK 05,
Paccrosinue mexay OK 06,
ABYMS TOYKAMH. OK 07,
Koopaunatsl cepeannbl OK 08,
oTpe3Ka OK 09,
Tema 3.2 Conep:kanne y4e0HOr0 MaTepuaja 2 0 2 IIK 1.4.
BekTops! B | Bextopsl B mpoctpaHcTBe. ClOXKEHHWE W BBIYMTAHUE BEKTOPOB. 2 0 0
NPOCTPAHCTBe. YMHOXeHHe BekTopa Ha uucino. KomiulaHapHble BEKTOPBI.

CkaisipHOe pOM3Be/IeHHE BEKTOPOB. Pa3iioskeHne BEKTOpa Mo TpeM
HEKOMIUJIAaHAPHBIM BeKkTopaM. KoopJauHaThl BEKTOpa, CKasPHOE
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YroJ Mex1y BeKTOpaMu.
CkagasipHoe
Npou3Be/ieHHe BEKTOPOB

MPOU3BEJICHHE BEKTOPOB B KOOPAMHATAaX, yroJl MEXAY BEKTOpaMHu,
YroJl MEXIy MPSMOM U IIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH.
YpaBHeHHE IIOCKOCTH. ['eOMeTprUeCKUil CMBICI ONpeIeTuTeNs 2x2

IIpakTuyeckoe 3ansatue Ne 10 Briuncienne paccrosuuii u 2 2

IJI0MA/ed HA MJIOCKOCTH B MPOdecCHOHATBLHON J1esiTeJILHOCTH

TeXHHKA-TEeXHOJIOra.
Tema 3.3 Copnepxxanue yueOHOro MaTepuaJa 4 2
Pemenne 3aaa4. | JlekapToBbl KOOPJMHATHI B IPOCTpAaHCTBE. BEKTOPHI B IPOCTPaHCTBE.
Koopannartel u BekTopbl | Ciio)keHHE M BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.

Komnnanapusle BekTopbl. CKalsipHOE NPOU3BEICHHE BEKTOPOB.

Paznoxxenne BekTOpa IO TpPEM HEKOMIUIAHAPHBIM BEKTOPAM.

[Tpocreiimme 3agaun B KoopauHaraX. KoopauHaTel BeKTOpa, 2 0

paccTosiHUE MEXAy TOYKaMU, KOOpPJUHATBl CEpEeIUHBbl OTpE3Ka,

CKaJIIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXIY

BEKTOPAMM, YIOJI MEXIY MNPSMON M IUIOCKOCTBIO, Yrojl MEXAY

IUIOCKOCTSIMU

IIpakTuyeckoe 3ansitue Nell BblInosHeHHe KOHTPOJILHOM 2 2

padoTsl «KoopanHaThl M BEKTOPbI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKInU 34 8 OK 01,
Tema 4.1 Coaep:xanue yueOHOT0o MaTepHaJia 2 0 OK 02,
Tpuronomerpuyeckue Pangnannas mepa yria. [ToBOpoT Touku BOKpYT Hadana KOOpAMHAT. 2 OK 03,
hynkuuun OnpeneneHue cCUHyca, KOCHHYca, TaHT€HCAa U KOTaHTeHCa. 3HaKu OK 04,
NPOU3BOJIBLHOIO  yIJIA, | CHHyCa, KOCHHYCa, TaHIMe€HCa M KOTaHIeHCa [0 YEeTBEPTSM. 0 OK 05,
ypcaa. PaauanHas M | 3aBUCHMOCT  MEXKIy CHHYCOM, KOCHHYCOM, TAaHT€HCOM W OK 06,
rpajycHasi Mepa yria KOTaHI€HCOM OJHOT'O M TOI0 )K€ yria OK 07,
Tema 4.2 Cojep:xanue yueOHOro MaTepuaja 2 0 OK 08,
OcCHOBHBIE Tpuronomerpudeckue ToxkaecTBa. CHHYC, KOCHHYC, TaHTEHC U 2 0 OK 09,
TPUrOHOMeTpHYecKHe KOTAaHI'€HC YTIIOB 0. U - 0. DOpMyIIbl PHUBEEHUS 1K 1.4.
TOKAECTBA.
DopMyJibl IPUBEICHUS
Tema 4.3 Copepxxanue yueOHOro MaTepuaJa 2 0
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CI/IHyC, KOCHUHYC, TAHTC€HC

Cymma u pa3zHocTb cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC

CYMMbI M Pa3HOCTH JABYX | U KOCHHYC JBOHHOro yria. @opMmyibl IOJOBUHHOIO YIJIA. 2 0 0
yIJI0B [IpeoOpa3oBaHusi CyMMBl TPUTOHOMETPHUYECKUX (YHKUUH B
Cunyc u KOCHHYC | IDOM3BEJCHUE U  IPOU3BEINEHHA B CymMMy. BelpaxeHue
ABOIHOIO yria. | TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHIeHC IOJIOBUHHOTO
@®opMyJibl MOJOBHUHHOIO | ApIyMEHTA. IIpeoOpa3oBanusn MpoCTeHIMX
yria TPUTOHOMETPHYECKUX BbhIpasKeHMil
Tema 4.4 Coaep:xxanue yue0HOro MaTepuaJia 2 0 0
DyHKUMH, X cBOMcTBA. | O0acTh ONpeeNeHNsl U MHOXKECTBO 3HaUeHUN QyHKIMI. YETHOCTD,
Cnoco0sl 3ajaHusl | HEYETHOCTD, MEPUOTUIHOCTh PyHKIMA. CrIOcOOBI 3aJaHUs (PYHKIIHIA 2 0 0
byHkumi
Tema 4.5 Coaep:xxanue yue0HOro MaTepHaJia 4 0 0
Tpuronomerpuyeckue Ob6unacth ONpeeIeHUs u MHOECTBO 3HA4YCHUU 4 0 0
(yHknmu, uX cCBOMCTBA M | TpUroHOMeTpuueckux  GyHkiui.  Y€THOCTHh,  HEYETHOCTD,
rpaguku NepHOAUYHOCTh TPHUroOHOMeTpuueckux (pynkumii. CpoiicTBa U

rpaduku GyHKIMA y = cos X, y =sin X, y =tg X, y = ctg X.
Tema 4.6 Conep:xanue yueOHOT0o MaTepHaJia 4 2 0
IIpeodpasoBanue CixaTtue U pacTsbkeHue rpauKOB TPUTOHOMETPUYECKUX (QYHKIIMH. 2 0 0
rpaukoB IIpakTnueckoe 3ansitne Nel2. [IIpeoOpa3zoBanue rpadukoB 2 2 0
TPUTOHOMETPHYECKHX TPUTOHOMETPUUECKUX (PYHKIIMM
byHkumi
Tema 4.7 Coaep:xanue yueOHOIro MaTepuaJia 2 2 2
Onucanne IIpakTnyeckoe 3ansaTHEe Nel3. Ucnoab3oBaHue CBOICTB 2 2 2
NMPOU3BOACTBEHHBIX TPUTOHOMETPUYECKHUX pyHKuMH B npo¢eccuoHaNbLHOMN
NMPOLECCOB € MOMOWIBIO | eATeLHOCTH TeXHUKA-TEXHOJI0TA.
rpa¢ukoB QpyHKIUA
Tema 4.8 Copepxxanue yuyeOHOro MaTepuaJa 2 0 0
Oo6paTHble OO6patHbie TpUuronomeTpuyeckue pyHkiuu. Mx coiicta u rpaduku 2 0 0
TPUTOHOMETPHYECKHE
byHKkuun
Tema 4.9 Copepxxanue yuyeOHOro MaTepuaJa 6 2 0
Tpuronomerpuyeckue YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg

X = a. PemieHne TPUrOHOMETPHMYECKHX YPAaBHEHHH OCHOBHBIX 4 0 0
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YPaBHEHHS U

THUIIOB: HpOCTGfILHHG TPUTOHOMCTPUYCCKUEC YPABHCHUA, CBOAAIIUCCA

HEpaBeHCTBa K KBaJpaTHbIM, pELIa€Mble pa3JIOXKEHHEM Ha MHOXXUTEIH,
OJTHOPOJTHBIE.
[Ipocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA
IIpakTnyeckoe 3ansiTue Nel4 PermieHue TPUroHOMeETPHYECKHX 2 2 0
YPaBHEHUI U HEPABEHCTB
Tema 4.10 Copep:kaHue yueOHOI0 MaTepUaa 2 0 0
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUI 2 0 0
TPUTOHOMETPHYECKUX
YPaBHeHUi
Tema 4.11 ConeprxaHue y4eOHOro MaTepuasa 6 2 0
Pemienne 3amxau. ocHOBBI | [IpeoOpazoBaHre TPUTOHOMETPHUYECKUX BbIpakeHUi. Permienue 4 0 0
TPUTOHOMETPHH. TPUTOHOMETPHYECKHUX YPABHEHH M HePaBEeHCTB B TOM YHCJIE C
Tpuronomerpuieckme HCIO0JIb30BAHUEM CBOICTB QyHKIMIA.
pynxuun IIpakTnyeckoe 3ansaTue Nel5S BpblinmosiHeHHMe KOHTPOJIbHOM 2 2 0
padoThI no Teme «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue pyHKIUN».
Paznen 5. KommiexkcHbie ynciia 10 2 0 OK 01,
Tema 5.1 Copepxanue yu4eOHOro MaTepuasa 4 0 0 OK 02,
KomimuiekcHbIe Yncia [TousTHE KOMIUTEKCHOTO Ynciia. COnpshKEHHbIE KOMIUIEKCHBIE YHCIIa, 4 0 0 OK 03,
MOAYJAb M apryMeHT KOMIUIEKCHOro uyucia. Popma 3amnucu OK 04,
KOMIUICKCHOTO Ynclia (TeOMETpHYecKasi, TPUTOHOMETPHUYECKas, OK 05,
anreOpanyeckas). Apupmerndyeckune 1eicCTBUS ¢ KOMILJIEKCHBIMH OK 06,
YHCIAMH OK 07,
Tema 5.2 Cojep:kaHue yueOHOr0 MaTepuasa 6 2 0 OK 08,
Ipumenenue BoinoJHenne pacdyeToB ¢ NOMOMBI0 KOMILIEKCHBIX YHCe. 4 0 0 OK 09,
KOMILIEKCHBIX YHcel [TpuMepbl HCNOTIB30BAHUS KOMIUIEKCHBIX YHCE 1K 1.4.
IpakTnyeckoe 3aHsaTHe Nel6 BbInoiHeHHEe KOHTPOJIbHOI 2 2 0
padoTsl o TeMe «KoMIIekcHbIe YH I
Pa3nea 6. [Ipon3BoaHas QyHKIMH, ee IPHMEHEHHE 42 10 4 OK 01,
Tema 6.1 Conep:xanue yueOHOro MaTepHaJia 4 0 0 OK 02,
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IlonsiTHE NPOM3BOAHOM.

OmnpeneneHue YHUCIOBOW IOCIENOBAaTEIbHOCTH M CIIOCOOBI €€

@opmyJbl H  npaBmia | 3agaHus. CBOWCTBA YMCIIOBBIX NOcaeq0BaTeNbHOCTEN. Onpeenenue 4 0 0
audpepeHMPOBAHUSA npenena I10CJIEJ0BATEIbHOCTH. Beruucnenue IpeIeoB

nocnenoBarenbHocTedt. [lpenen QyHkuuu Ha OGECKOHEUHOCTH.

[lpenen  ¢ynkumm B Touke. IlpupameHume  aprymenra.

Ipupamenne ¢ynxkuuun. 3agaum, nNpuBOASIIUNE K NOHATHIO

npou3BoaHoi. OnpeencHue Mpou3BOAHON. AJNTOPUTM OTHICKAHUS

MPOU3BOTHOM
Tema 6.2 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
IIponsBoanbie  cymmbl, | Qopmynsl quddepenunponanus. [IpaBuna quddepenurpoBanms 2 0 0
pa3HocTH npousBeneHusi, | [IpakTnueckoe 3aHsaTHe Nel7 BbluuciieHHe TPOM3BOIHON 1O 2 2 0
YacTHOIO (¢opmyaam 1udpepennupoBaHus
Tema 6.3 Coaep:xanue yueOHOTro MaTepHaJia 4 2 0
IIpousBoanbie Ornpenenenue CJIOKHOM GyHKINH. [IpousBoaHas 2 0 0
TPUTOHOMETPHYECKUX TPUTOHOMETPHUECKUX (PYHKIIMA.
¢ynkumii. IpousBoanas | [Ipakrudeckoe 3ansitue Nel8 Bplumciaenue NPOM3BOIHOI 2 2 0
CJIOKHOU PyHKIHH CJIOKHOI PYHKIHH
Tema 6.4 ConeprxaHue y4e0HOro Marepuasa 2 0 0
ITonsTue [Tonstue HenpepbiBHOM  (QyHKIMH. CBoilcTBa  HENMpepbIBHOM 2 0 0
0 HeNpepbIBHOCTH GyHKIHH. Css13b MEXIY HEIPEPBIBHOCTHIO )51
pynkuun. T pepeHIMpyeMOoCThI0 (QYHKIIMM B TOYKE. AJTOPUTM PpeEIICHUS
MeTox MHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB

I'eomerpryeckuil CMbICJ NPOM3BOAHON (PYHKUMH — YIJIOBOU

K03 pumeHT 2 0 0

KacaTeJbHOMU K rpaduky (PyHKIIMU B TOUKE. Y paBHEHUE KacaTeIbHON

K TrpadpuKy (QYHKIUH. AJNTOPUTM COCTAaBICHUS ypaBHEHUS

KacaTeJabHOH K rpaduky ¢pyHkuuu y=f(x)
Tema 6.6 Coaep:xkaHue yueOHOTr0 MaTepHaJia 4 2 2
Du3nyecKuu cMbica | Ousnueckuit (MEXaHMUYECKUN) CMBICT MPOW3BOJHON — MTHOBEHHAS
NPOM3BOTHOI B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1) 2 0 0

OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.4.
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npogeccuoHAIbHBIX IpakTuyeckoe 3ansitue Nel9 Pemienue 3aja4 na uznyeckunii 2 2 2
3ajavax CMBICJI NPOM3BOAHOI B NpPodecCHOHATbHON /1esiTeIbHOCTH

TeXHHKA-TEXHOJIOTA.
Tema 6.7 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 0 0
MoHOTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3PACTAHUS U
bynxuun. Touku | yObiBaHusa (pyHKIIMU 3HAKy Npou3BOaHOW. [loHATHE MPOM3BOIHOM 4 0 0
IKCTpeMyMa BBICIIETO TIOPSIIKA, COOTBETCTBHE 3HAKa BTOPOW IPOW3BOAHOM

BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha OTpe3Ke. 3ajauud Ha

MakCUMyM © MHHHMYM. [lOHATHE acHMITOTBI, CIOCOOBI WX

onpezeneHus. AJrOpUTM HCC/IeJ0BAHNS (PYHKIMH U MNOCTPOEHUsI

ee rpaduka ¢ NOMOWIBLI0 NPOM3BOAHOH. J[poOHO-MMHEHHAs

byHKIHSA
Tema 6.8 Coaep:xanue yueOHOIro MaTepHaJia 4 0 0
HccaenoBanue ¢pynkumii | Uccaenopanne (GyHKIUH HA MOHOTOHHOCTH U IOCTPOCHUE 4 0 0
U N0CTpoeHue rpapukoB | rpadukos.
Tema 6.9 Hauboabmee u | Copep:kanne yaeGHOro Mmatepuajia 4 0 0
HauMeHbIIee 3Ha4YeHHMs | HaxoxaeHue HauOONBIIET0 W HAUMEHBIIETO 3HauYeHUN (QYHKIIUNH,
pynkuuu NMOCTPOeHHe TpapuKOB MHOIOYIEHOB € HCHOJIb30BAaHHEM 4 0 0

anmapara MaTeMaTH4ecKOro aHaJIn3a
Tema 6.10 Coaep:xanue yueOHOIro MaTepuaJia 6 2 2
Haxoxnenue Haunmensbiiee 1 HanboJib1Iee 3HaYeHNe PYHKIIMM HA OTpPe3Ke 4 0 0
ONTUMAJILHOTO IpakTuyeckoe 3ansitue Ne2() Briuncienne HauboiabIero u 2 2 0
pe3ysbTara ¢ MOMOWILIO | HauMeHbinero 3Hadenni ¢Gyaxnun B npodeccnoHalbHON
NPOU3BOAHOM B | 1eAATEJLHOCTH TEeXHUKA-TEXHOJOra.
NMPaKTHYECKHUX 3a/1aYax
Tema 6.11 ConeprxkaHue y4e0HOro MaTepuasa 4 2 0
Pemenne 3apad. | opmynel u  mpaBuna guddepeHnupoBanus. HcciemoBaHue
IIpousBoanasi pyHKuIMH, | YHKIUI C TOMOIIBIO MPOU3BOAHON. Hanbompiee 1 HanmMeHbIIIee 2 0 0
ee IpUMeHeHne 3HaueHUsl QYHKIIUU

IIpakTuyeckoe 3ansitue Ne21 BbinosiHeHUe KOHTPOJIbHASL paOOTHI 2 2 0

1o teMe « IlponsBoaHasi pyHKINH, ee NPUMEHEHUE)
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Pa3zpnen 7. MHOrorpaHHUKHU M TeJIa BpalleHus 44 10 4

Tema 7.1 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0

Bepumunebl, pedpa, rpanu | Conep:kaHue yueOHOro marepuasa 2 0 0

MHOIOrpaHHHUKA [TonsitTue MHOTOrpaHHUKa. Ero ameMeHThI: BepIIUHBL, pedpa, rpaHH. 2 0 0
Juaronans. Ceyenue. BoImyKiible ¥ HEBBITYKJIbIE MHOTOTPAaHHUKHU

Tema 7.2 Copep:xkaHue yueOHOI0 MaTepUaa 2 0 0

IIpusma, ee | [Tonarue mnpusmel. Ee ocHoBanus u OokoBble TpaHH. BwicoTta

coCTaBJISAIOLIHNE, npusmbl. [Ipsimas u HaknoHHast npusma. [IpaBunbHas mpusma. Ee 2 0 0

ceyenue. Ilpsamasa M | ceucHue

NPaBUJIbHAs1 IPU3MBbI

Tema 7.3 Coaep:xanue yue0HOro MaTepHaJia 2 0 0

IMapannenenunen, kyo. | [lapamienenuen, cBOHCTBa MPSMOYTOJIBHOTO NapaliesienuIe/a,

Ceuenne Ky0a, | ky0. Ceuenue ky0Oa, mapanienenurnena

napaJuiesienunena 2 2 0

Tema 7.4 CopepxaHue yaueOHOro MaTrepuana 2 0 0

ITupamuna, ee | [lupamuna u ee snementsl. Ceuenue nupamuabl. llpaBuibHas

coCTaBJIsAOIINE, nupaMua. Y cedeHHas Iupamuaa 2 0 0

ceyeHue. [IpaBunbHas

nupamma. YceueHHas

nupammia

Tema 7.5 Copepxanue yu4eOHOro MaTepuasa 2 2 0

bokoBass u  mouHas | [Inomaas O0KOBON U MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI 2 2 0

NOBEPXHOCTh  NPHU3MBI,

MHPaAMH/IbI

Tema 7.6 Copepxanue yueOHOIro MaTepuasa 4 0 0

Cummerpusi B KyOe, | CUMMeTpUsI OTHOCHUTEJILHO TOYKH, TNPAMOi, MJIOCKOCTH.

napaJjjeJjenumnesne, Cummerpus B KyOe, napajjenenurnese, npusme, IupamMmue 4 0 0

npusMe, NUpamMuje

Tema 7.7 Copnepxxanue yueOHOro MaTepuaJa 4 2 2

IIpumepsl cumMmerpuii B | CuMMeTpHst B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY 2 0 0

npogeccuu

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.4.
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IIpakTHyeckoe 3ansitue Ne22 Peuienue reoMeTpuueckux 3a1ad 2 2 2
HAa  HaxXo)KJeHHe  CHMMEeTPHM B  NpogecCHOHAILHOMN
NesITeJIbHOCTH TeXHHKA-TEXHOJIOTa.
Tema 7.8 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0
IIpaBuiabHbIE [lonsiTne mnpaBuiIbHOrO MHOrorpaHHuka. CBOHCTBa IpaBUIIbHBIX 2 0 0
MHOTOTPaHHHUKH, UX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Coaep:xanue yue0HOro MaTepHaJia 2 0 0
Huaunap, ero | llmwmuaap u ero snementsl. CedeHue muwimMHApa (MapauielbHOE
COCTABJISAIOLIHE. OCHOBaHHIO U OcH). PazBepTka numHapa 2 0 0
CeueHue HUWIHHAPA
Tema 7.10 Coaep:xanue yue0HOro MaTepuaJia 4 0 0
Konye, ero | Konyc m ero onementel. CedeHne KoHyca (mapaJuiesibHOe 4 0 0
COCTaBJISIIOLIHE. OCHOBAHWI0O M TIPOXOJsiliee 4epe3 BepIIMHY), KOHHYECKHE
CeuyeHne KoHyca cedyeHusi. Pazeeprka koHyca
Tema 7.11 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
YcedyeHHBIN KOHYC. | YceueHHbIH KoHyc. Ero oOpasytomas u Bbicota. CeueHue 2 0 0
Ceuenne YCE4EeHHOI'0 | YCEUeHHOTrO KOHyca
KOHYyca
Tema 7.12 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Ilap wu cdepa, wux |Ilap u chepa. B3aumuoe pacnonoxeHue cdepbl U IMIOCKOCTH. 2 0 0
ceyeHM sl Ceuenue mapa, cepbl
Tema 7.13 Copepxanue yueOHOIro MaTepuasa 2 0 0
IlonsTne 00 o0beme | [lonstne 00 oObeme Tema. OObeM Kyda W TIPSMOYTOIBHOTO 2 0 0
TeJia. Ortnomenne | napaenenunena. O6beM npusMbl M HWiIMHApa. OTHOIIEHHE
00beMOB MOJO0HBIX TeJ1 | 00BEMOB TIOJIOOHBIX TeJl. ' eOMETPHUIECKHUIT CMBICIT ONIPEISITUTENS 3-
ro IopsijiKa
Tema 7.14 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
O0bembr u  miaomaau | O0bemMbl nHUpamMuabl U KoHyca. OOwvem mapa. Ilmomaam 2 0 0
MOBEPXHOCTEN TeJl MTOBEPXHOCTEN TEI
Tema 7.15 ConeprxkaHue y4e0HOro Marepmuasa 2 0 0
KomOuHamu reoMeTpu4eckux Tei 2 0 0
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KomouHanmun
MHOTOIPAHHMKOB H Tell
BpallleHusl
Tema 7.16 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 2 2
I'eomerpuueckue Mcnonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJl BPAIICHUS 2 0 0
KOMOHMHAIMH Ha | [IpakTuyeckoe 3ansaTue Ne23 VcnoubzoBanue komOuHALMI 2 2 2
NpaKTHKe MHOIOIPAHHMKOB M TeJl BpalllecHHss B MNPodeccCHOHAIBLHOM
JAeSITeIbHOCTH  TeXHHKA-TEXHOJIOra.
Tema 7.17 Coaep:xanue yueOHOTro MaTepHaJia 4 2 0
Pemenne 3aaa4. | OObeMbl ¥ IUIOHIATU TOBEPXHOCTH MHOTOTPAHHUKOB M Tel
MHororpaHHMKM M TeJa | BpallleHUs 2 0 0
BpalleHust IMpakTnyeckoe 3aHsaTHEe Ne24 BpInmojiHeHHMe  KOHTPOJbHOIA 2 2 0
padoThl N0 TeMe «KMHOTOrpaHHUKH M TeJsla BPalleHHsD)
Pa3nen 8. IlepBooOpa3nasi pyHkIMM, ee NPUMEHEHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xxanue yue0HOro MaTepHaJia 4 0 0 OK 02,
IlepBooGpasnasn 3ajaua O BOCCTAHOBICHUHM 3aKOHA JBWKEHUS 110 M3BECTHOM OK 03,
dyHKIIAH. IIpaBuaa | ckopoctu. IlonsTie uHTerpupoBanus. O3HaAKOMJIEHHE C MOHSATHEM OK 04,
HAXO0KICHUSA MHTETpasia u nepBoodpasHoit st pynkuuu y=f(x). Pemenue 3anau OK 05,
NepBO0OPa3HBIX HAa CBSI3b IEPBOOOpPa3HON M ee NPOM3BOJAHON, BbIYHC/JICHHE 4 0 0 OK 06,
nepBoodpasHoii aas nanHo (Qynkuum. Tabmuma dopmyn s OK 07,
HaXOXCHUsT MEepBOOOpasHbIX. V3ydeHWe MpaBUia BBIYUCICHUS OK 08,
nepBooOpa3HOn OK 09,
Tema 8.2 Conepsxanue yueOHOT0 MaTepuajia 4 0 0 1K 1.4.
Ilnomanb 3amauu, NPUBOJAILIME K TOHSATHIO ONpPENCIEHHOrO MHTerpaiga — o
KPHUBOJIMHEHOH BBIYMCIICHUH TUIOIIAAN KPUBOJIMHEHHOMN Tpanenuu, O NepeMEIeHUI
Tpaneumnu. ®opmyJia | Touku. [lonsiTue onpeneséHHoro nurerpaia. 'eomerpuueckuii u 4 0 0
Herorona — Jleitonnna (usnyeckuil CcMBICA OIpede/IeHHOro uHTerpana. P®opmyaa
Herworona— JleitOnnna
Tema 8.3 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
HeonpeneaenHbii U | [lonsATHE HEONPEIEIEHHOTO UHTETpalia 2 0 0
onpeaeJeHHbII

HHTErpaJjbl
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Tema 8.4 Copnepxxanue yueOHOro MaTepuaJa 2 0
IHonsitue 00 ['eomeTpuyeckuii CMbICI OMPEICIICHHOTO HHTErpajia 2 0
onpeeJeHHOM
HHTerpaljie Kak
IJI0LIAN
KPHUBOJIMHENHOM
Tpaneuuu
Tema 8.5 Coaep:xanue yue0HOro MaTepuaJia 4 2
OnpenesieHHbII I'eomerpuueckuii cMbICII OINpeAeIeHHOro uHTerpana. dopmyna 2 0
HHTErpaJl B JKU3HU HrroToHna - JleiiOauma.
IIpakTuyeckoe 3anaTue Ne25 Peuienue 3a1a4 HA NPUMEHEHHE 2 2
MHTerpaja Juisi BbIYucaeHUus: (PU3nYecKUX BeJIMYUH U IJI0IIa/ el
B NPo(hecCHOHAILHOM 1eATeJIbHOCTH TeXHUKA-TEXHO0J0ra.
Tema 8.6 Coaep:xanue yueOHOro MaTepHaJia 4 2
Pemenue 3agay. | [lepooOpasnas ¢ynkuuu. [IpaBuia HaXOXISHHS TTEPBOOOPA3HBIX.
[epBoobpasnas dynkuuu, | Ee npuMeHeHne 2 0
€€ MPUMEHCHHUE IIpakTuyeckoe 3ansaTHe Ne26 BrpinmosiHeHMe ~ KOHTPOJILHOM 2 2
padoTsl o TeMe « [lepBooOdpasHas PyHKIHMH, ee IPHMEHECHHE)
Pa3znen 9. Crenenu u kopuu. Ctenennasi pyHkuus 18 8 OK 01,
Tema 9.1 Copepxanue yueOHOIro MaTepuasa 4 0 OK 02,
Crenennasi pyHkuus, ee | [lonstue KOpPHA N-Oif CTENEHH U3 JEWCTBUTENHLHOIO YHCIIA. OK 03,
CBOiiCcTBA ®yukuuu y = VX ux coiicra u rpaguku. CBoiicTBa KOpHS N-0ii 4 0 OK 04,
CTeNneHu OK 05,
Tema 9.2 Copepxanue yueOHOro Mmarepuasa 2 2 OK 06,
IlpeoOpaszoBanue IpakTHYecKoe 3aHATHE Ne27 IpeoGpasoBanue 2 2 OK 07,
BBIPA’KEHUH ¢ KOPHAMM HPPALMOHAJIBHBIX BbIPAKEHUI OK 08,
N-o0ii cTeneHu OK 09,
Tema 9.3 Copepxxanue yuyeOHOro MaTepuaJa 2 0 TK 1.4.
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CpoiictBa crenenu c¢ | [Tonsatue creneHun ¢ JOOBIM  palMOHAJIbHBIM  IIOKA3aTEJIEM. 0
PAlMOHAJILHBIM Crenensble QyHKIMH, UX CBOWCTBA U rpadKu 2
el CTBUTEIbLHBIM
N0Ka3aTeJIAMHU
Tema 9.4 Copnepxxanue y4eOHOIro MaTepuaJa 6 4
Pemenne PaBHOCHIIBHOCTh MppallMOHANIBHBIX YpPaBHEHUH U HEPABEHCTB. 2 0
HPPALHOHATBHBIX MeTozpl BX pelIeHusl.
YPaBHEHMIi U | [IpakTnueckoe 3aHsaTHe Ne28 Pemenne MppanHOHAJBHBIX 2 2
HepaBeHCTB YpaBHeHMii
IIpakTunyeckoe 3ansitue Ne29 PemeHue HppanuoOHATbHBIX 2 2
HEPaBEHCTB
Tema 9.5 Coaep:xanue yueOHOro MaTepHaJia 4 2
Crenenn u  KopHH. | Onpenenenue creneHHol GyHkuu. Mcrnonp3oBaHue ee CBOMCTB pu 2 0
Crenennasi pynkums peLIEHUN YPAaBHEHHI Y HEPABEHCTB
IIpakTuyeckoe 3anaTHe Ne30 BpinosHeHHe KOHTPOJILHOM 2 2
padoTsl o TeMe «CreneHu  KopHU. CTeneHHas QYHKIUSD
Pasnen 10. Iloka3aTenbHas pyHKIUA 18 10 OK 01,
Tema 10.1 Coaep:xanue yueOHOTro MaTepHuaJia 4 2 OK 02,
ITokasarenpHas (QyHKuus, | CTenmeHb C  MPOU3BOJBHBIM  JCHCTBUTEIBHBIM  ITOKa3aTEIIEM. 2 0 OK 03,
€€ CBOMCTBa Omnpenenenue mnoka3aTeabHOM (YHKLMHU, €€ CBOMCTBA M Tpaduk. OK 04,
3HAKOMCTBO C MPUMEHEHHEM IoKa3aTeabHON (yHKinu. Pemienue OK 05,
MOKA3aTeJbHBIX YPaBHEHHIl (YHKIHOHAIbHO-TPA(QHUECKHM OK 06,
MeTOoA0M OK 07,
Ipakruyeckoe 3ansitue Ne31 PemieHne noKa3aTeJIbHBIX 2 2 OK 08,
YPaBHEHHUil OK 09,
Tema 10.2 Cozep:xanue y4eGHOro MaTepuaa 6 4 1K 1.4.
Pemenue Pemenne mnokasaTenbHBIX YpaBHEHHMH METOJOM YPAaBHUBAHMS 2 0
M0Ka3aTeJbHbIX NoKa3zarened,  METOJOM  BBEIEHUS  HOBOM  IIEPEMEHHOI,
ypaBHeHMii U | QyHKIMOHAIBHO-TpadUYeCKUM MeTo/I0M. Perienne nokazareiabHbIX
HEPaBeHCTB HEPaBEHCTB
IIpakTuyeckoe 3ausitue Ne 32 Pemenue mnoka3aTeabHbIX 2 2

YPABHEHMI pa3sHBIMH cIIOCO0aMu
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IIpakTnyeckoe 3ansatue Ne 33 Pemenue mnoka3aTeJabHbIX 2 2
HEPaBEHCTB 0
Tema 10.3 Copnepxxanue yueOHOIro MaTepuaJa 4 2 0
Cucrembl Pemnienue cuctem nokasaTeabHbIX YPaBHEHHI 2 0 0
NMOKAa3aTeJIbHBIX IIpakTnyeckoe 3ansitue Ne 34 Pemenue cucTeM NnoKa3aTeJbHbIX 2 2 0
YpPaBHeHHUii YpaBHeHMii
Tema 10.4 Coaep:kaHue y4eOHOT0o MaTepHaJia 4 2 0
Pemenue 3aja4. | PemieHne moka3aTenpHBIX YPABHEHUN METOJOM YpaBHHBAHUS
Iloxa3aTenbHasn nokaszarejae W METOJOM BBE/IEHUS HOBOH mepeMeHHOU. Pemenue 2 0 0
dyHkuus NIOKa3aTeIbHBIX HEPABEHCTB
IpakTnyeckoe 3ansaTHe Ne 35 BpImoJiHeHHe KOHTPOJIbHOM 2 2 0
padoTsl o TeMe «Iloka3zaTeabHasi GyHKIUI»
Pa3nen 11. Jlorapudmbl. JJorapupmudeckasi pyHkius 30 14 2 OK 01,
Tema 11.1 Copnepxxanue yueOHOro MaTepuaJia 2 0 0 OK 02,
Jlorapugpm yucaa. | Jlorapudwm yucna. JlecaTHuHbii U HATYpaJIbHBIN J0rapu(MBI, 2 OK 03,
JecaTHYHBIH U | 9HCIIO0 € 0 0 OK 04,
HATYpaJIbHBIH OK 05,
Jorapumbl, YUCJIO € OK 06,
Tema 11.2 Conep:xkanue y4e0HOr0 MaTepuaja 6 4 0 OK 07,
Cpoiictea sorapudmos. | Cpoiicta norapudmos. Onepanus 1orapuGMupoBaHus. 2 0 0 OK 08,
Onepanust IIpakTnyeckoe 3ansitue Ne 36 Pemenue mnpumepoB 1o 2 2 OK 09,
Jorapu(mMupoBaHus ONpe/IeSIEHnI0 JaorapupmMos n no OCHOBHOMY 0 1K 1.4.
JIOrapu(MHUYeCKOMY TOKIECTBY
IIpakTyeckoe 3ansitue Ne 37 Pemienne npuMepos 110 CBOMCTBaAM 2 2 0
Jorapudpmon
Tema 11.3 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
Jlorapudgmuyeckas Jlorapudmmueckas QyHKIUS ¥ €€ CBOHCTBA 2 0 0
(ynkuus, ee cBoiicTBa IIpaktuyeckoe 3anusitue Ne 38 Ilocrpoenme rpaduxoB 2 2 0
Jorapupmuueckoit pyHkuumn
Tema 11.4 Copepxxanue yuyeOHOro MaTepuasa 6 4 0
Pemenue [TonsiTue norapuMUYECKOro ypaBHEHHS. Tpu OCHOBHBIX METO/a 2 0
JorapuMmu4ecKux peuieHuss  Jorapu(MUYECKUX  ypaBHEHUH:  (YHKIHMOHAIBHO-
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YPaBHEeHU u | rpaduyueckuid, METOH BBEJICHUSA HOBOM IIEPEMEHHOM. 0
HEPaBEHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTnyeckoe 3ansitue Ned9 Pemenue Jorapmpmuyeckux 2 2
YPaBHEHHUil 0
IIpakTnyeckoe 3ansitue Ned) Pemenue Jorapupmmuyeckux 2 2 0
HEPaBEHCTB 0
Tema 11.5 Copep:xkaHue yueOHOI0 MaTepUaa 2 0 0
Cucremsl ANTOPUTM  pelIeHus CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTB 2 0 0
Jorapu(pmuuyeckux JOrapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB
YpPaBHeHUi
Tema 11.6 Coaep:xanue yueOHOT0o MaTepHaJia 4 2 2
Jlorapugmsbl B npupoge | [lpumenenue norapudma. Jlorapudmudeckas cnmpaib B MPHUPOJIE. 2 0 0
U TEXHUKe Ee MmaTemaTuueckue cCBOHCTBa
IIpakTuyeckoe 3aHATHE Ned1 Pemenue 3agay 2 2 2
JorapupmMupoBanuss B NPo(ecCHOHAIBLHOH e TeIbHOCTH
TeXHUKA-TeXHOJI0ra.
Tema 11.7 Copepxanue yu4eOHOro MaTepuasa 6 2 0
Pemenue 3apad. | Jlorapupmuueckas GyHKIMS. Pemenue NMPOCTEHIINX 4 0 0
Jlorapu¢gmnbi. JIOrapu(pMuYeCKUX YPaBHEHU I
Jlorapupmmuueckast IIpakTnyeckoe 3ansaTHe Ned2 BpinolHeHHe KOHTPOJIbLHOM 2 2 0
GyHKums padoTsl o TeMe « Jlorapugmel. Jlorapupmudeckas GyHKuus»
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 14 6 4 OK 01,
Tema 12.1 Conep:xaHue yuedOHOro MaTepHaja 2 0 0 OK 02,
MHo:xecTBa [Tonsitue MHOkecTBa. IlonMHOkecTBO. Oniepanyiv ¢ MHOKECTBAMU 2 0 0 OK 03,
Tema 12.2 Coaep:kanue yue0OHOIr0o MaTepuaJa 4 2 2 OK 04,
Onepanun Ornepaiyu ¢ MHOKECTBAMM. 2 0 0 OK 05,
¢ MHO’KeCTBaMH IIpakTuyeckoe 3anaTue Ne 43  Brinosnenue onepanuii ¢ 2 2 2 OK 06,
MHOK€ECTBAMHU B llpO(l)EClelOlla.JlbllOﬁ JEeATCJIbHOCTH TEXHHUKA- OK 07’
TEeXHO0JI0Ta. OK 08,
Tema 12.3 Copepxxanue yuyeOHOro MaTepuasa 4 2 2 OK 09,
I'padbi [Tonstue rpada. CBs3HBIN Tpad, qepeBo, UK rpad Ha TUIOCKOCTH 2 0 0 TIK 1.4.
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IIpakTuyeckoe 3ansatue Ne 44 Pemenne 3agau ¢ rpadgavin B 2 2 2
npogeccHOHATbHOI eATeJIbHOCTH TeXHMKA-TEXHO0JIOra.
Tema 12.4 Copnepxxanue yueOHOIro MaTepuaJa 4 2 0
Pemenue 3ajga4. | Onepaunu ¢ MHOXecTBaMU. OINHCAaHHME peaTbHBIX CHUTyalud C
Mmuo:xxectBa, I'padbl 1 ux | momonipio MHOXKECTB. [IprMeneHne rpadoB K peleHHIO 3a/1a4 2 0 0
NpuMeHeHue IpakTuyeckoe 3aHsaTHe Ned5S BpInojHeHHEe KOHTPOJILHOM 2 2 0
padoTsl o Teme «MHuoxkecTBa. I'pagbl.y
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH 22 8 2 OK 01,
Tema 13.1 Coaep:xanue yueOHOro MaTepHaJia 2 0 0 OK 02,
OcHOBHBIE noustus | [lepecTaHOBKHU, pa3sMEILICHUS, COUETAHHS. OK 03,
KOMOMHATOPUKHU 2 0 0 OK 04,
Tema 13.2 Cojep:xanue yueOHOro MaTepHaJa 2 0 0 OK 05,
CoObiTHE, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEpOSITHOCTH 2 0 0 OK 06,
coObiTnsa. CiloKkeHMe M | CyMMBl  COOBITUH. YCIOBHas  BEpPOATHOCTh. 3aBHCHUMBIE U OK 07,
YMHOKEHH e HE3aBUCHMBbIE COOBITHS. TeopeMbl O BEPOATHOCTH IPOU3BEIECHUS OK 08,
BEePOATHOCTEM COOBITHH. OK 09,
Tema 13.3 Copnepxanue yueOHOro MaTepuasa 4 2 0 [K 1.4.
BepositHocTh B | OTHOcuTeNnbHAs YacToTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. 2
NnpogeccHOHAIBHBIX CraTtuctuyeckoe omnpeneneHue BepoaTHocTH. OleHka BEpOsSTHOCTH 0 0
3ajgayax COOBITHSL.
IMpakTnyeckoe 3ansitue Ned6 Pemenue 3agay Ha OIEHKY 2 2 0
BEPOSATHOCTH COOBITHS.
Tema 13.4 Conep:xanue yueOHOT0 MaTepHaJia 4 0 0
Juckpernasi cay4danHasi | Buasl ciydaliHbIX BenuuuH. OmnpeneneHue JUCKPETHON CIlydaiHOU
BEJIMYHHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpelejieHUsl AUCKPETHOH ciy4daiiHO#
pacnpeneeHus BeJIMYMHBI. E€ unciioBble XapaKTepUCTUKU 4 0 0
Tema 13.5 Coaep:xkaHue yueOHOIro MaTepHaJia 4 2 0
3anaum Bapuannonnsiif  psa. IlomuroH  49acToT M THCTOTpaMMa. 2 0 0
MaTeMaTH4eCKOM CratucTuyecKkre XapakTepUCTHKU psiJia HAOII0JaeMbIX JaHHBIX
CTAaTHCTHKH IIpakTuyeckoe 3ansaTue Ne47 PemeHue 3a1a4 Ha cocCTaBJIeHHe 2 2 0
MOJIUTOHA YACTOT
Tema 13.6 Copnepxxanue yueOHOro MaTepuaJa 2 2 2
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CocraBnenune Tabnun u | [IpakTuyeckoe 3ansTue Ne 48 2 2
JarpaMM Ha IPaKTHKe PemieHue 3aiay Ha NEPBHYHYI0 00PadOTKY CTATHCTHYECKHX
JAAHHBIX " rpadguyeckoe ux npejacTaBJieHHe B
npogeccHOHATbHOI TeATeJIbHOCTH  TeXHHKA-TEeXHOJIOra.
Tema 13.7 Copnepxxanue yueOHOro MaTepuaJa 4 2
Pemenue 3a1a4. | DyneMeHTbl KOMOMHATOpUKH. CoOOBITHE, BEPOSTHOCTh COOBITHSA. 2 0
DNEeMEHTHI CrnokeHue 1 YMHOKEHUE BEPOSTHOCTEN
KOMOMHATOPHKH, IIpakTnyeckoe 3ansaTHe Ne 49 BpImoJiHeHHe KOHTPOJIbHOM 2 2
CTAaTUCTUKH ¥  TEOPUH | paboThl MO TeMe «DJieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U
BEPOSTHOCTEH TEOPHH BEPOSITHOCTEI»
Pa3nen 14. YpaBHeHMs 1 HepaBeHCTBA 24 10 OK 01,
Tema 14.1 Copnepxxanue yueOHOro MaTepuaJia 4 2 OK 02,
PaBHOCH/IBHOCTD PaBHOCHIBHOCTD  ypaBHeHMII U  HepaBeHCTB. OrmpeneneHus. OK 03,
YPaBHeHHit U | OCHOBHBIE TEOPEMbI PAaBHOCWIBHBIX IE€PEXOAAX B YpPAaBHEHUSAX U 2 0 OK 04,
HEPaBEHCTB. OO0mme | HepaBeHcTBax. O01IMe MeTOAbI pellleHUs] YPABHEHUIi: mepexo/1 oT OK 05,
MeTObI peleHust paBeHcTBa (YHKIMIi K paBeHCTBY apryMEHTOB /IJ151 MOHOTOHHBIX OK 06,
(yHKIMHA, METOA pa3loKeHUs Ha MHOXKUTENH, METOJ BBEICHMS OK 07,
HOBOI1 IIEPEMEHHOM, QYHKIMOHATBHO-TPAQUIECKHN METOJT OK 08,
Ipakruyeckoe 3ausitue Ne 50 Pemenue 3aganmii  Ha 2 2 OK 09,
PABHOCHJILHOCTH YPABHEHMIi LK 1.4.
Tema 14.2 Copepxanue yueOHOIro MaTepuasa 4 2
I'padmyecknii Mero] | O0mue MeToAbl pelleHHs HEPAaBEHCTB: IEpexXo] OT CpaBHEHUs
pelieHUs1  YPaBHEHMH, | 3HaueHUN (QYHKUMH K CPaBHEHUIO 3HAYEHHUH apryMEeHTOB IS
HEpPaBEeHCTB MOHOTOHHBIX (YHKIHH, METOJl HMHTEPBAJOB, (YHKINOHAIHHO- 2 0
rpapuueckuit Meron. I'paguueckuil MeTox pelieHus ypaBHEHUH U
HEPaBEHCTB
IIpakTnyeckoe 3ansitme Ne 51 Pemenue ypaBHeHHMH 2 2
rpaguuecKum crnocooom
Tema 14.3 Copepxxanue yuyeOHOro MaTepuaJa 4 2
YpaBHeHust U | OnpeneneHne Moayis. PackpblTHe MOIyJs IO OINpEaesICHUIO.
HepaBeHCTBa ¢ MoayJeM | [Ipocreiimme ypaBHEHUs M HepaBeHCTBa ¢ moayneMm. IIpumenenune
2 0
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PaBHOCHJIBHBIX HEPEXOAO0B B OIPCACIICHHBIX THIIAX ypaBHeHI/Iﬁ u
HEPABCHCTB C MOAYJIEM

IIpakTnyeckoe 3ansitue Ne 52 Pemenue ypaBHeHMd H 2 2 0

HEPaBEHCTB ¢ MOJYJIeM
Tema 14.4 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
YpaBHeHus u 3HaKoMCTBO ¢ lapameTpoM. [IpocTeiiine ypaBHEHHs 1 HEPABEHCTBA 2 0 0
HepaBeHCTBa ¢ C IapaMeTpoM
napaMeTpamMu IpakTnyeckoe 3anatue Ne 53 Pemenue ypaBHeHMil M 2 2 0

HEePaBeHCTB C MapaMeTPoM
Tema 14.5 Coaep:xanue yueOHOIr0o MaTepHuaJia 4 2 2
CocraBienue u pemienne | PeneHne TeKCTOBBIX 33124 MPO(ECCHOHATIBHOTO COAePKAHUS 2 0 0
npogeccHoHATbHbIX IIpakTuyeckoe 3anaTHe Ne 54 Peumenne TexKCTOBBIX 32124 B 2 2 2
3ajga4 ¥ NOMOIIBLI0 | NPpOodecCHOHAIBHOM IeATeILHOCTH TEXHMKA-TEXHO0JIOra.
YPaBHeHHil
Tema 14.6 Coaep:xanue yue0HOro MaTepuaJia 6 2 0
Pemenne 3aaa4. | OOmme MeToIbl pelIeHus] YpaBHEHHU. Y paBHEHUSI U HEPABEHCTBA C 4 0 0
YpaBHeHust M | MOAYJIEM U C TapaMeTpaMHu
HepaBeHCTBA
3a4deTHoe 3aHATHE IO IIpakT4eckoe 3ansaTue Ne 55. 2 2 0
pazaeaam 1-14 BobinoJiHeHHe 3a4eTHBIX 3a/1aHui 1o pa3aenam 1-14

334 110 34
JAuddepenunpoBannsblii 3auet (1cemectp) 2
IK3aMeH 6
Beero | 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:

- IOCaI0YHbIE MECTA 110 KOJINYECTBY 00yUJaroIuXCs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMILICKT JICKTPOHHBIX BUI€OMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJILHBII KOMITBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHBIM 00eCTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopManoHHOe o0ecniedeHne peain3auiu MporpaMmbl

OcHoBHasi iuTepaTypa

1. MaremaTuka : y4yeOHHMK JUIsl CTYACHTOB YUpexAeHUi cpel. mpod. obpaszoBanus : M.U.
bammakoB. — 5-e u3a., crep.— M. : U3narenbckuil uentp «Axagemus», 2025

2. Marematuka. 3anayHuK : y4e0. mocoOue s CTYACHTOB YUpEeXKIEHUH cpeld. mpod.
obpazoBanus : M.M. BammakoB. — 5-e u3m., crep.— M. : H3nmarenbckuii ueHTp
«Axagemus», 2025

3. Maremaruka: Kaura mis npenogasarens : M.U. bamvako. — M. : U3narenbckuii eHTp
«Axagemus», 2024

JonosHUTEIbHBbIE HCTOYHUKH

1. Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTo aHanu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBblii u yriyonénuslii ypoau : YueOnuk / JI.C. AtanacsH, B.®. byry3o0s,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauaaa MaTeMaTHYECKOTO aHalTu3a reoMeTpus. Anredpa u Hadyamna
MareMarnuyeckoro ananusa 10-11 kmacc. ba3oBbiif u yrinyOnéHHbBIN ypOBHU : YUeOHUK /
[I.A. Anumos, FO.M. Konarun, M.B. TkauéBa [u np.] — Mocksa : IIpocsemenue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213

3. Bepuep, A.JI.. Marematuka: AnreOpa 1 Hadyaja MaTeMaTH4YeCKOro aHau3a reomerpus 10
kiacc bazoBelii yposens : YueOnuk / A.JI. Bepnep, A.I1. Kapn — Mocksa : [Ipocsemienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215

4. Bepuep, A.JI.. Marematuka: AnreOpa u Hadaja MaTeMaTHYECKOTO aHainu3a reomerpus 11
kiacc ba3oselit ypoBens: Yue6nuk / A.JI. Bepnep, A.I1. Kapn — Mockga : [Ipocserenue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216

5. boromonoB H. B. Ilpaktuueckoe 3aHATHE MO MaTreMaTHke: YdeOHOe MocoOue s
TeXHUKYMOB. — M.: Bricur. mk., 2023.

6. COopHuK 3a7a4 1o MateMaTuke: Y4yeOHoe nocobue / A.A. [lagass. - [IpodeccuonansHoe
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.

OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNUBAeTCsl JOCTH)KEHUE KOMMYHUKATHBHBIX U PETYJISITHBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA
CUTyallud ¥ TIPHHATUS PEIICHHs, CaMOCTOSTEIILHOCTH HH(OPMAIIMOHHO-TI03HABATEIILHON

JCSITeTIbHOCTH).

OCYIICCTBIIACTCA

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

paloHagbHOEe  4YMCIO0, OecKOHeYHas
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  OMEpPUpPOBAaTh  IMOHITUEM:
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  TMOHATHUSIMH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHCIIOBOTO apTyMEHTa;

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

CBOOOJIHO  ONEpUpOBAaTh  NOHSTHUSIMHU:

€ y4eToM KOHTPOJISA M OLl€eHKH
IIpeaMeTHbIe pe3ybTaThl .
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANPABJIEHHOCTH
IIP 01. Yucna v BeIYUCICHUSA: OK 01-OK 09 VYerHbIl onpoc
cBoOOMHO  omepupoBarh  noustusmu: | [1K 1.4. MaremaTuyecKuii TUKTaHT

NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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HaTypaJbHOE U LEJI0€ YHCIIO0, MHOXKECTBA
HaTypaJdbHBIX M LENbIX  YHCE,
UCTOJb30BAaTh  MPU3HAKH  JIEIUMOCTH
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  IOHSTHUSIMMU:
KOMIUIEKCHOE 4YMCJIO U  MHOXECTBO
KOMIUICKCHBIX ~ YHCEN, IPEACTaBIIATh
KOMIUJIEKCHBIE YUCIIa B aJIre0pandeckoi u
TPUTOHOMETPHUUYECKON dopme,
BBINOJIHATH ApU(PMETUYECKHE OIIEPALIUH C
HUMH U HM300pa)kaTb Ha KOOPIAMHATHOU
IIJIOCKOCTH.

IIP 02. YpaBHEHUS U HEPABEHCTBA:
CcBOOOZIHO  OMEpUpPOBATh  MOHSITHUSIMHU:
TOXJECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPaBHEHHUSI U YpaBHEHUS-
CJIEACTBHUSI, PABHOCUJIbHBIC HEPABEHCTBA;
MIPUMEHATH PA3JIMYHbIE METO/Ibl PEIICHUS
paIMOHATIBHBIX M IPOOHO-PAITMOHATBLHBIX
ypaBHEHUH, MIPUMEHSATH METOJ
WHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;
CBOOOZIHO  OMEpUPOBATh  MOHSITUSIMHU:
MHOI'OWIEH OT OJHOM IIEpEMEHHOMH,
MHOTOYJIEH C HENbIMU KOdhULIMEHTaMH,
KOpPHU MHOTOWICHA, IPUMEHSATD JIeJICHUE
MHOI'O4YJI€Ha Ha MHOTOYJIEH C OCTaTKOM,
teopeMy besy m Teopemy Buera mis
penieHus 3aaay;

CBOOOZIHO  OMEpUpPOBATh  TOHSTHUSIMHU:
cUCTEeMa JIMHEMHBIX YpaBHEHHUI, MaTPUIIA,
OMpeNeanTeNb MaTpUIbl 2 X 2 U €ro
F€OMETPUYECKUN CMBIC], HCMOJIb30BAThH
CBOMCTBa ompenenutenss 2 X 2 s
BBIYMCIICHHUS] €r0 3HAYeHUs, TPUMEHSITh
ONPENEIUTENHN JJIs1 PEHICHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUH, MOJEINPOBATH
peanbHble  CUTyallud C  [OMOIIbIO
CUCTEMBI JIMHENHBIX YpaBHEHUH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIU C
MOMOIIBI0 MAaTPUI] W ONpPEACIUTENEH,

WHTEPIPETUPOBATH MOJTYYEHHBIH
pe3yJIbTar;
HCIIONIB30BaTh CBOMCTBA JIEHCTBHI C
KOPHSIMHU JUTSE npeoOpa3oBaHus
BBIPAKCHU;

BBIITOJIHATH Hp606p a30BaHUsA YHCIIOBBIX

OK 01-OK 09
IIK 1.4.

YceTHBI onpoc
MaremaTuueckuii JUKTaHT
NupuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpakTuueckue padboTh
Konrponbnas pabora
DK3amMeH
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BBIPDAKCHUM, COACPKALIUX CTEINEHH C
palMOHAIbHBIM IIOKA3aTENIEM;
MCIOJIb30BATh CBOMCTBA JIOTapU(PMOB 115t
npeoOpa3oBaHus J0rapupMHUIECKIX
BBIPAKCHU;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
MPPALMOHAIIBHBIE,  IIOKA3aTClIbHBIE U
JorapupMUUECKue ypaBHEHUsI, HAXOIUTb
UX PELICHHUs C ITOMOIIBI PAaBHOCUIIBHBIX
IIEPEXOI0B MM OCYLIECTBIIAS IPOBEPKY
KOpHEH;

IIPUMEHSTH OCHOBHBIE
TPUTOHOMETpUYECKHE  (HOpPMYJBl TS
peoOpa3oBaHusl  TPUTOHOMETPUUYECKHX

BBIPAKCHU;

CBOOOJHO  ONEpUpPOBaTh  IOHITHUEM:
TPUTOHOMETPUYECKOE YPaBHEHHUE,
MPUMEHATh HEOOXOAUMbIE (HOPMYJIIBI ISt
peleHus OCHOBHBIX TUIIOB

TPUTOHOMETPUYECKUX YPAaBHECHHU;
MOJICJIMPOBaTh PEAIbHBIC CUTYaIllMH Ha
SI3BIKE aNTeOpPhl, COCTABIISITh BRIPAKEHUS,
yYpaBHCHHS, HEPABEHCTBA IO YCIOBHUIO
3aJaud,  HUCCIEeNOBaTh  IOCTPOCHHBIC
MOJICJIM C HCIOJb30BAHUEM arapara
anreopsl.

CBOOOJHO ~ ONEpPHPOBATh  IMOHSITUSAMHU:
HppalOHAJILHBIC, IIOKAa3aTCIIbHBIC n
JorapupMHUUECKUE HEPaBCHCTBA,
HaxoJquThb HUX PpCHICHUA C ITTOMOIIBIO
PaBHOCHIIBHBIX TIEPEXO/IOB;
OCYIIECTBIISITH  OTOOP  KOpHEW  TipH

peleHnn TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJHO  ONEpUpOBaTh  IMOHITHEM
TPUTOHOMETPUUECKOE HEPaBEHCTBO,
IPUMEHATh He0OX0AUMBIE (HOPMYJIBI TS
pelieHus OCHOBHBIX THIIOB

TPUTOHOMETPUUYECKUX HEPABEHCTB;
CBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:
cUCTéMa U COBOKYIMHOCTh YpaBHEHHH U
HEPaBEHCTB, PABHOCHIIBHBIE CHCTEMBI U
CHCTEMBI-CIIE/ICTBUS, HAXOJIUTh PEIICHUS
CUCTEMBI " COBOKYIIHOCTEM
palMoHAIbHBIX, UppalvoHaIbHBIX,
MOKa3aTeNbHBIX ¥ JIOTapu(PMUIECKHX
ypaBHEHMI U HEPABEHCTB,;

peuars paluoHaIbHEIE,
UppalMOHAIIBHBIE, [I0Ka3aTeJbHbIE,
JorapugmuuecKue "

TPUTOHOMETPUYCCKHE  YPaBHEHHUS U
HEPaBEHCTBA, COJIEPXKAIME MOAYIH |
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rapameTpsl;
IPUMEHATh TIpaduyeckue MeTOAbl s
pelieHusl YpaBHEHHMM W HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTpaMH;
MOJCJIIMPOBATh peEajbHbIE CUTYyallUd Ha
A3BIKE alIreOpbl, COCTABIIATh BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 3aJadd, HCCIENOBATh
IIOCTPOCHHBIE MOJICIIN C HCIIOJIb30BAHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3yJIbTar.

IIP 03. dyuknuu u rpaduku:
CBOOOZIHO  ONEpUpOBAaTh  IHOHITHUSIMMU:
GbyHKIMS, CHOCOOBI 3amaHusl (PYHKIUH,

B3alMHO oOpaTHbIE ¢byHKuy,
KOMITO3HITUS PyHKIUH, rpaduk GyHKIIUH,
BBITIOJTHSTh JIIEMEHTapHbIC

npeoOpa3oBaHus rpadukoB GpyHKINNH;
CBOOOZHO  ONEpUpOBaTh  IOHSITHUSIMHU:
o0acTh ONpeAeNeHUs UM MHOXKECTBO
3HaYeHUH QYHKOWW, HYId QYHKIWH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
YeTHble W HEYeTHble  (YHKIMH,
nepuonuveckue (yHKINH, TPOMEKYTKH
MOHOTOHHOCTH (pYHKLIUH, MAKCUMYMbI U
MUHUMYMBl (QYHKIWH, HauOosbliee |
HauMEHblIee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO  ONEpUpPOBAaTh  MOHATUSAMHU:
crereHHass (PYHKIUS C HaTypaJbHBIM M
LeJIBIM TTOoKa3aTesieM, rpaduK CTereHHON
GyHKIMM C HaTypaJbHBIM U  IEJIBIM
nokaszareneMm, rpaduk KOpHS  n-oi
CTEINEeHH KaK (PyHKIIMK 0OpaTHOM cTerneHn
C HaTypaJIbHBIM TIOKa3aTeIeM;
ONEepUpPOBaTh TOHATUAMHU: JIMHEHHas,
KBaJgpaTU4HasT W  JPOOHO-JIIMHEIHHAs
(GyHKIMH, BBIIOJIHATH — 3JIEMEHTApHOE
WCCIIE/IOBAaHNE M TOCTPOSHHE  MX
rpauKoB;

CBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:
nokaszaTeiabHas U JiorapupmMuueckas
GyHKIIMM, HMX CBOHCTBA M TpaduKu,
UCMOJIb30BATh UX Tpa(UKH Ui pelIeHus
YpaBHEHU;

CBOOOJHO  ONEpHpPOBATh  IMOHITUSAMHU:
TPUTOHOMETPHYECKAS OKPY>KHOCTb,
orpeJiesieHue TPUTOHOMETPUUYECKHX
(GyYHKIMI YMCIOBOTO apryMEHTa;
UCMOJb30BaTh Trpaduku (QyHKIUH s
MCCIIETOBAHMS IPOIIECCOB "

OK 01-OK 09
[IK 1.4.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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3aBUCUMOCTEH TpU pEIICHUH 3a1ad M3
JIPYTUX Y4eOHBIX MPEAMETOB U PeabHOM
KU3HHU, BBIPAXKATh bopmynamu
3aBHUCHUMOCTH MEXy BETUUMHAMU;
CTPOUTH IpapuKu KOMITO3UIMH (PYHKIIUIH
c MTOMOLUIBIO 3JIEMEHTapPHOTO
WCCIICIOBAaHUSI M CBOMCTB KOMITO3MIIMU
IBYX (pyHKITHI;

CTPOUTH TeOMETPHUYECKUE o0pa3ssl
ypaBHEHHI u HEPaBEHCTB Ha
KOOPJAMHATHOM MIOCKOCTH;

CcBOOOZHO  ONEpUPOBATh  MOHSITHUSIMHU:

rpaduKu TPUTOHOMETPUUYECKUX
bynxnmii;

IPUMEHSTh byHKIuN TSt
MOICIINPOBAHUA u HUCCIICOOBAHUA

pEATBHBIX IPOIIECCOB.

IIP 04. Hawama MareMaTH4ecKoro
aHaIM3a:

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
apupMeTHyecKass W T€OMETPHUYECKas
nporpeccusi, OECKOHEYHO YyObIBaromas
Ir€OMETPUYECKAs IPOTPECCUsl, JIMHEUHBIN
U 9KCIOHEHIMAJIbHBI pocT, (opmyna
CJIO’KHBIX IPOLIEHTOB, UMETH
IIPEJCTAaBICHUE O KOHCTAHTE;
HCII0JIb30BaTh MPOTPECCUU ISl PEIICHUS
peanbHbIX 3a1a4 HPUKJIAHOTO
XapakrTepa;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
MIOCJIEZI0BATEIBHOCTh, CHOCOOBI 3aJaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE H
OrpaHUYEHHbIE MIOCJIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOKACHUS
MaTeMaTHYeCKOro aHajlu3a KakK aHajln3a
OECKOHEYHO MAaJIbIX;

CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
HeTpepbIBHbIE (YHKIIUU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI Ipaduka
byHKINH;

CBOOOJHO  ONEpUpPOBaTh  IMOHITHEM:
(GyHKIMS, HENpepbhiBHasE Ha OTpe3Ke,
IPUMEHSATh  CBOMCTBA  HENpPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1ay;

CBOOOJHO  OMEpHpPOBATh  IMOHITUSAMHU:
nepBasi U BTopasi IpOU3BOHbIE QYHKIINH,
KacaTenbHas K rpaduky QyHKIUY;
BBIUUCIATh  TPOU3BOAHBIE  CYMMBI,
IIPOU3BE/IECHNUS, YACTHOIO M KOMIIO3ULIMH
IByX (YHKIWA, 3HATh MPOW3BOTHBIC
AJIEMEHTAPHBIX (DYHKIIHIA;

HCII0JIb30BATh Tr€OMETPUYECKHUN U

OK 01-OK 09
[IK 1.4.

VYerHbIl onpoc
MaremaTudeckuii JUKTAaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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(bu3MUECKUN CMBICT TPOU3BOIHON IS
pelIeHHs 3a/1a4.

HCIIOJI30BaTh MPOU3BOJIHYIO IS
HCCIICIOBAHUS byHKIIH Ha
MOHOTOHHOCTb H 3KCTPEMYMBI;

HaXOJUTh HauOOJIbIIee U HaHMMEHbLIIIEE
3HaueHUs (YHKIMU HENPEephIBHOW Ha
OTpE3KE;

HCIIOJIH30BaTh MPOU3BOJIHYIO IS
HAXOXJEHUSI HAWIy4dllIEero pelieHus B
MPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
9KOHOMHYECKHX, 3ajaJax, TSt
ONPEACIICHUSI CKOPOCTH M YCKOPEHUSA
mporiecca, 3aJaHHOro (GOpMYJIOH WU

rpaduKoMm;

CBOOOJHO  ONEpPHPOBATh  IMOHITHUSAMHU:
nepBooOpazHasi, OTIpeIeTICHHBII
WHTETpaJl, HAXOAWTh MEPBOOOpa3HbIC

ANIEMEHTAPHBIX (YHKIUH W BBIYHUCIATH
uHTerpan mo  ¢opmyne  Herorona-
JleliOuuma;

HAXOJWTh IUIOUIAIU TUIOCKUX (uryp u
00BEMBI TEJI C MOMOIIBIO HHTETPaa;

UMETH IIPEJCTaBICHUE 0
MaTeMaTU4YeCKOM MOJIEJIMPOBAHUU  HA
npuMepe COCTaBJICHUS

muddepeHInaTbHbIX YPaBHEHHI;

peuiaTh NPUKIAIHBIC 33]Ja9H, B TOM YHCIIC
COIMAIEHO-9KOHOMHYECKOTO u
¢bu3NvIecKoro XapaxkTtepa, CpeACTBaMHU
MaTEeMaTHYeCKOTo aHalIn3a.

ITP 0S. MHoOkecTBa U JIOTHKA: OK 01-OK 09 YcTHBIT onpoc

cBoOOmHO  omepupoBarh  noustusmu: | [1K 1.4. MaremaTuyecKuii TUKTaHT
MHOKECTBO, olepanuu Haj WHuBuayanbHas
MHOKECTBAMU; caMmocTosiTeNbHast paboTa
HCIIOJIb30BaTh TEOPETUKO- [IpakTuueckue paboThI
MHO>KECTBEHHBIN ammapar Jjs ONHCAHUS KonTtponbHas pabora
peaIbHBIX TPOLIECCOB M SIBJICHWUM, INpHU DK3amMeH

peleHnH 3ajad M3 JIPYTUX Yy4eOHbIX

MIPEIMETOB;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:

ONpeleeHue, TeopemMa, YypaBHEHUE-

CIIEICTBUE, CBOMCTBO MaTEMaTHYECKOIO

00BEKTa, T0Ka3aTeNbCTBO, PABHOCUIILHBIE

YPaBHEHUs U HEPABEHCTBA.

ImP 06. Csobogno onepuponars | OK 01-OK 09 VYcrHbIl onpoc
OCHOBHBIMH TNOHATHAMU cTepeomeTpun | [IK 1.4. MareMaTn4ecKkuil TUKTaHT

IIpU PELICHUH 3aJad U IPOBEIACHUU
MaTE€MaTHYECKUX PACCyKICHUN;

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbHas pabora
DK3aMeH
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1P 07. IIpumeHaTh akcuomsl | OK 01-OK 09 YcTHBIT onpoc
crepeomMeTpuu U cieactsus w3 Hux npu | [1K 1.4. MaremaTHyecKui TUKTAHT
pELIEHNN TEOMETPUYECKUX 3a/1ay; NnnusBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbhas pabota
OK3aMeH
P 08. Knaccudpummposars B3aumuoe | OK 01-OK 09 VYcerHblii onpoc
pacrnoioxkeHue npsiMbIX B mpoctpancTse, | [1IK 1.4. MaremaTuyecKuid TUKTAHT
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U NunuBuayanbHas
IJIOCKOCTEN B IPOCTPAHCTBE; caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
InP 09. Csobogno  onepuposars | OK 01-OK 09 YcTHBIN onpoc
MOHATUAMM, CBsi3aHHBIMU ¢ yriamu B | [IK 1.4. MareMaTuyeckuil JTUKTaHT
MPOCTPAHCTBE: MEXIYy TMPSMBIMH B NunuBuayanpHas
MPOCTPAHCTBE, MEXAY MNOpIMOA U camocTosTenbHas paboTa
IIJIOCKOCTBIO; [IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH
NP 10. Csobogno pacmnosnaBarh | OK 01-OK 09 VYerHbIl onpoc
OCHOBHBIC BUIBI MHororpanHukoB | [1K 1.4. Maremarudeckuii TUKTAHT
(mpusma, mnMpamMuAa, MOPSIMOYTOJIbHBIN NunuBuayanbHas
napajuiesnenumnesn, Kyo); caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
1P 11. Knaccugpunuposatrs | OK 01-OK 09 YceTHBI onpoc
MHOTOTpaHHUKH, BbIOUpas ocHoBanus | [1K 1.4. MareMaTuyecKkuil TUKTaHT
JUIs Kilaccu(UKalny; NunuBunyanpHas
camocTosTenbHas paboTa
[IpakTnueckue paboThI
KonTponbnas pabota
DK3aMeH
P 12. CsobogHo  omepuposats | OK 01-OK 09 YcTHBIT onpoc
MOHSATHAMHM, CBS3aHHBIMH ¢ ceueHueM | [IK 1.4, MareMaTU4eCKU JUKTAHT
MHOT'OTPaHHUKOB IJIOCKOCTBIO; NunuBuayanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH
IIP 13. Bemonuares mnapamensHoe, | OK 01-OK 09 YcTHBIN onpoc
LIEHTPAJILHOE " oproronanesHoe | [1K 1.4. MareMaTuueckuil IUKTaHT
MIPOEKTUpPOBaHUE (UTYp HA IUIOCKOCTD, NunuBunyanpHas
BBITIONHATh M300pakeHUs Quryp Ha camocTosTenbHas paboTa
IJIOCKOCTH; [IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH
1P 14. Crpouts ceuennst | OK 01-OK 09 YcTHBIN onpoc
MHOTOTPAHHHUKOB paznmumunbeivu | [1IK 1.4.11K 1.4. MaremaTH4ecKui TUKTAHT
METOJAaMH, BBINOJHATh  (BBIHOCHBIE)
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IJIOCKHE YePTEXKH U3 PHUCYHKOB IMPOCTHIX
00BeMHBIX (UTyp: BHI CBEpXY, COOKY,
CHH3Y;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

IIpP 15. Brruncnsate mromanu | OK 01-OK 09 VYcerHblii onpoc
MMOBEPXHOCTEN MHororpanHukoB | [1K 1.4. MaremaTuyecKuid TUKTAHT
(mpusma, mnupamuaa), TeOMETPUUYECKUX NunuBuayanbHas
TeJI C IPUMEHEHNeM (HopMy; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
Konrponsnas pabora
DK3aMeH
InP 16. Csobomuno  omepuposars | OK 01-OK 09 YcTHBIN onpoc
MOHSTUSIMA: CUMMETpUs B npocTpanctse, | [IK 1.4. MaremaTuyecKuid TUKTaHT
LIEHTP, OCb M IUIOCKOCTb CHMMETPHH, NnnuBunyanbHas
LEHTP, OCb M IUIOCKOCTb CUMMETPUU camocTosTeNnbHas padboTa
burypsr; [IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH
IIP 17. Pemniate 3a7a4u Ha | OK 01-OK 09 VYcerHblii onpoc
JI0KA3aTEeIbCTBO maremarnueckux | [1K 1.4. MaremaTuyecKuii TUKTaHT
OTHOLUEHUH u HaXOXJICHUE NunuBuayanbHas
F€OMETPUYECKUX BEJIWYMH, IPUMEHSS caMmocTosiTenbHast pabora
W3BECTHBIE METOAbl IPU  PELICHUU [IpakTuueckue paboThI
MaTeMaTHYECKUX 3a/lad MOBBILIEHHOI'O U KonrponsHas pabora
BBICOKOT'O YPOBHSI CII0KHOCTH; DK3aMeH
P 18. IIpumensrs npocreiimue | OK 01-OK 09 YceTHBI onpoc
MporpaMMHBIe cpeicTBa U anekTponHo- | [1K 1.4. MareMaTuyecKkuil JTUKTaHT
KOMMYHUKAIIMOHHBIE ~ CUCTEMBI  TIpH NunuBuayanbHas
PELIEHNN CTEPEOMETPUYECKHUX 3a/1a4; caMmocTosiTeNbHast paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH
ITP 19. Uzsnekats, nmpeobOpaszossiBath 1 | OK 01-OK 09 YceTHBIT onpoc
uHTepnpeTupoBaTh  uHpopmanuo o | [IK 1.4. MareMaTn4ecKuil TUKTaHT
MPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX NunuBuayanbHas
¢durypax, IpeJCTaBIECHHYIO Ha YepTexax camocTosTeNnbHas padboTa
U PUCYHKaX; [IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH
P 20. Csobogno onepuponars | OK 01-OK 09 YcTHBIN onpoc
MOHSATUSAMH, CBA3aHHBIMHU c| K 1.4. MareMaTuyecKkuil TUKTaHT
HWIAHAPUYECKOH, KOHHYECKOU u NupuBunyanbHas
cepuueckoit IIOBEPXHOCTSIMHU, caMmocTosiTeNbHast paboTa
OOBSACHATH CIIOCOOBI MOTY4YECHHUS; [IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH
IIP 21. OnepupoBars nonsatusmy, | OK 01-OK 09 YceTHBIT onpoc
CBSI3aHHBIMU ¢ Tenmamu  Bpamenus: | [1K 1.4. MaremaTuyeckuii TUKTAHT

LHWINHAPOM, KOHYCOM, c(hepoit U 1apom;

NunuBunyanbHas
camocTosiTeNnbHas padboTa
[TpakTuueckue paboTh
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Konrponsnas pabora
OK3amMeH

IIP 22. PacnosnaBare Tena Bpamenus | OK 01-OK 09 YcTHBIN onpoc
(mumHAp, koHyc, cdepa u mmap) wu | [IK 1.4. MareMaTuuecKuii TUKTAHT
OOBSICHSITh  CIOCOOBI TIONY4YEHUS  Tell NnnusBunyanbHas
BpallleHHUS; camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
OK3aMeH
P 23. Knaccupummposars B3aumuoe | OK 01-OK 09 VYcerHblii onpoc
pacnonoxeHue cepsl U MIOCKOCTH; K 1.4. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3aMeH
IIP 24. Beruncnsats Benuuunbl 31ementoB | OK 01-OK 09 VYcrHblil onpoc
MHOTOTpAaHHUKOB W  Ten  BpameHus, | [IK 1.4. Maremaruyeckuii JUKTAHT
00BEMBI H IUIOMIAJIA  IMOBEPXHOCTEH NupuBunyanbHas
MHOTOTPAaHHUKOB ¥ TeJd BpallCHHS, camocTosTenbHas padboTa
T€OMETPUUYECKUX TEJI C NPUMEHEHUEM [IpakTrueckue paboThI
bopmyi; KoHntposbHas padota
DK3aMeH
P 25. Csobogno onepuponars | OK 01-OK 09 VYerHbll onpoc
MOHSTUSIMH, CBSI3aHHBIMU c | IIK 1.4. MareMaTU4eCKHUM JUKTAHT
KOMOMHAIMSIMK ~ Tell ~ BpallleHUs W NnnuBuayanbHas
MHOT'OTPaHHUKOB: MHOTOTPaHHUK, caMmocTosiTenbHast pabora
BIIMCAaHHBIN B cpepy U OMUCAHHBIA OKOJIO [IpakTuueckue paboThI
cdepsl, chepa, BIIMCAHHAs B KonTponbras pabora
MHOT'OTPaHHUK WJIU TEJIO BPAIICHUS; DK3aMeH
ITP 26. Beraucusats cootHommenust mexxay | OK 01-OK 09 YeTHBII onpoc
ioaasMu noBepxHocted U oovbemamu | [1K 1.4. Maremarudeckuii JUKTaHT
MOJAOOHBIX TEIT; NunuBunyanpHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH
ITP 27. U300paxats nzydaemsie urypsi, | OK 01-OK 09 YceTHBIT onpoc
BBIITOJIHATh (BBIHOCHBIE) mwiockue | [IK 1.4. MareMaTH4ecKuil TUKTaHT
YEepTEeKU W3  PUCYHKOB  TMPOCTHIX NnnuBuayanbHas
00beMHBIX (Uryp: BHUII CBEpXy, COOKY, caMOCTOATeNIbHAs padoTa
CHU3Y, CTPOUTh CEUEHUS TEJ BPAILCHNUS; [IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH
IIP 28. U3Bnekars, uatepnperuposats U | OK 01-OK 09 VYeTHbI onpoc
npeoOpa3oBeiBaTh  uHpopMmaruio o | [IK 1.4. MareMaTuueckuil IUKTaHT
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX NunuBunyanpHas
¢durypax, IpeaCTaBICHHYIO Ha YepTexax camocTosTeNnbHas paboTa
Y PUCYHKaX; [IpakTrueckue paboThI
KonTponbnas pabota
DK3aMeH
P 29. Csobogno omnepuposats | OK 01-OK 09 YcTHBIN onpoc
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MOHATUEM BEKTOP B IIPOCTPAHCTBE; K 1.4. MaremaTuyecKuid TUKTaHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI

KonrponsHas pabora
DK3aMeH

IIP 30. Bemonnsates onepauuu Hazg | OK 01-OK 09 VYeTHbII onpoc

BEKTOpaMUu,; TIK 1.4. Matematuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI

KonTponbhas pabota
DK3aMeH

IIP 31. 3apaBath miockocTh ypaBHeHuem | OK 01-OK 09 VYcerHblii onpoc

B JICKaPTOBOM CUCTEME KOOPAUHAT; K 1.4. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI

KonrponsHas pabora
DK3aMeH

IIP 32. Pewats reomerpuueckue 3anauu | OK 01-OK 09 YcTHbIl onpoc

Ha BhIUKCIIEHUE YIIIOB Mexay npsambiMu U | 1K 1.4. Maremaruyeckuii JUKTAHT

TJIOCKOCTSIMHU, BBIYUCIICHUE PACCTOSTHUMN NunuBunyansHas

OT TOYKU JI0 IUIOCKOCTH, B LIE€JIOM, Ha camocTosTenbHas padboTa

MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO [IpakTrueckue paboThI

METO/JIa TIPU PEIICHUH; KounTponbnas pabota
DK3aMeH

ImP 33. Csobogno onepuponars | OK 01-OK 09 VYerHbIl onpoc

IMOHSATHAMH, CBI3aHHBIMH ¢ JBukeHueM B | 11K 1.4, MareMaTU4eCKHUM JUKTAHT

MIPOCTPAHCTBE, 3HaTh CBOMCTBa NunuBuayanbHas

IBYKEHUI; caMOCTOATeNIbHAs paboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH

P 34. Bemonaats wuzobpaxenus | OK 01-OK 09 YeTHBII onpoc

MHOTOTpaHHUKOM M Ten BpameHus mnpu | [IK 1.4. MareMaTuyecKkuil TUKTaHT

MapajyieIbHOM TMEPEHOCE, LEHTPATbHOMN NupuBunyanbHas

CUMMETPHUH, 3€pPKAIIbHOM CUMMETPUH, camocTosTenbHas paboTa

IIpy  IIOBOPOTE  BOKPYT  IPSAMOH, [IpakTuueckue paboThI

npeoOpa3oBaHus MOA00US; KonTponbnas pabota
DK3aMeH

1P 3s. Crpouts ceuenus | OK 01-OK 09 YcTHBIT onpoc

MHOTOTpaHHUKOB u Ten Bpamenus: | [TK 1.4. MaremaTuyecKuii TUKTaHT

CEUYeHMs IWIMHIApA (MapauieIbHO U NunuBugyanbHas

MePIEHIUKYISIPHO OCH), CEUCHUS KOHYyCa caMOCTOATEeNIbHAs paboTa

(mapannenbHoe OCHOBAHUIO u [IpakTuueckue paboThI

MPOXOJIslee Yepe3 BEepIIHHY), CEUECHUS KonTponbhas pabota

mapa, OK3amMeH

mnmp 3. Ucnonp3oBate  Metonsl | OK 01-OK 09 VYcrHbIil onpoc

MOCTPOEHHUsI cedeHui: wmeton ciuenos, | [1K 1.4. Maremarudeckuii IUKTaHT

MCTOJ BHYTPCHHEIO IIPOCKTHUPOBAHUA,
MCTOJ IICPCHOCA ceKymeﬁ IIJIOCKOCTH,

NuauBunyanbHas
camocTosITeNbHas paboTa
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[IpakTuyeckue paboThI
KontponbHas padota
OK3aMeH

P 37. JMoxa3eiBath reomerpudeckue | OK 01-OK 09 VYcerHblii onpoc

YTBEPKICHHUS; K 1.4. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 38. Ilpumensars reomerpuueckue | OK 01-OK 09 VYeTHbII onpoc

(bakTsl 15 pereHus crepeomerpuueckux | [1K 1.4. MaremaTuyecKuid TUKTaHT

3a1a4, IPEANOoNararoluMX HECKOJIbKO NnnusBunyanbHas

IaroB  pelIeHus, eClIH  YCJIOBHUS camocTosTeNnbHas padboTa

IIPUMEHEHHUs 3a/1aHbl B IBHOM U HESIBHOU [IpakTnueckue padboThI

dhopwme; KontposbHas padota
DK3aMeH

P 39. Ilpumenars nporpammusie | OK 01-OK 09 VYerHbIl onpoc

CpeacTBa u anextponHo- | [TK 1.4. MaremaTuyecKuii TUKTaHT

KOMMYHHKAIIUOHHBIE ~ CHCTEMBI  IpH NnnuBuayanbHas

pELIEHNN CTEPEOMETPUUECKHUX 3a/1a4; caMmocTosiTenbHast pabora
[IpakTuueckue paboTh
KonrponsHas pabora
DK3aMeH

IIP 40. ITpumensars nonyuennslie 3Hanus | OK 01-OK 09 YceTHBI onpoc

Ha MpaKTHKE: cpaBHuBath, | [1K 1.4. MaremaTuyecKuid TUKTAHT

aHAJIM3UPOBATh U OLECHUBATh pPEAJbHBIC NunuBuayanpHas

CUTyalluu,  NOPUMEHATb  HU3y4YCHHbBIC camocTosTeNnbHas padboTa

IIOHATHUS, TEOPEMBI, CBOWCTBA B IIPOLIECCE [IpakTuueckue padboTh

MOUCKA pelieHus MaTe€MaTUYECKH KonTponbnas pabota

chopMyTupOBaHHOI poOIeMBlI, DK3aMeH

MOJEJIIMPOBaTh peajbHbIE CUTYyallMd Ha

SI3BIKE TeOMETPUH, HCCIIEIOBATh

IIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM

F€OMETPUUYECKUX TIOHATUH U TEOopeMm,

anmapara anreOpsl, pemarhb

MIPaKTUYECKHE 3aJaud, CBS3aHHBIE C

HaXO0XJACHUEM I€OMETPUYECKHUX BEJINYVH;

P 41. Umers mnpeacraBiaenus o6 | OK 01-OK 09 YcTHBIN onpoc

OCHOBHBIX 3Tanax pa3Butus reomerpuu | [1K 1.4. MareMaTuyecKkuil TUKTaHT

KaKk COCTaBHOH 4YacTu
Pa3BUTUSA TEXHOJIOTHM.

byHIameHTa

NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH




