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PaGouas mporpamma ydeOHOI aucuumiuHbel «MaTemaTtuka» paspaboTaHa Ha OCHOBE
tpeboBanuii  PI'OC  cpegHero  obmero  o0pa3oBaHUs,  YTBEPKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
o0pa3oBaTeNbHONW MPOTPaMMBl CpeHero oOmero oOpa3oBaHUs, yTBepkIaeHHOH [Ipukazom
Mumnnpocsemmenuss Poccun ot 18.05.2023 No 371 (akryanpHasi penakius), pacropsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmnuu
npenofaBaHusl  00HmIEOOpa30BAaTENbHBIX  TUCHUIUIMH €  Y4eTOM  NPOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpoecCHOHATBLHOr0 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOrO  00pa3oBaHuMs M NPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HampaBiaeHun pekomenaanuii» ot 14 utons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3aluM CpeAHEro odmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(PECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernogaBaHus 001meo0pa3oBaTeNbHON AUCIUILIMHBL «MaTemaTnka» W MpUMEpHOH paboueit
nporpaMMbl  0011€00pa30BaTEIbHON AUCHUILIMHBL «Marematuka» A mpodeccrnoHalbHbIX
00pa3oBaTeNbHBIX OpraHu3aluii 0J00peHHbIX Ha 3acedanuu [legaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DegepanbHOro
rocyIapcTBEHHOro oOpa3oBarensHOro crapaapta (manee — ®I'OC) mo crenmanpHocTH 15.02.17
«MoHTaX, TEeXHUYECKOe OOCIy)XMBaHHE, OKCIUIyaTallus ¥ PEMOHT MPOMBIIUIEHHOTO

00opyoBaHus (10 OTPACIISIM)», YTBEPKIECHHOTO NpukazoM MunrpocsemieHus: Poccuu Ne 676 ot
12.09.2023 r.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOIKETHOES
npodeccnoHabHOE 00pazoBarenbHOe yupexacaue «Koemk
ABTOMATHU3AIIMU IPOU3BOJICTBAY.

[Iporpammy cocraBuna Pakutuna W.IO., mnpenomaBarens CII6 I'BIIOY  «Komnemxk
aBTOMATHU3aI[UU TIPOU3BOICTBAY.

[Tporpamma paccMoTpeHa W omoOpeHa Ha 3acedaHWH paboueil Tpynmel, mpoTokosnr Ne 8
ot 27.04.2026 1.
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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 cneunanbHocTH 15.02.17 «MoOHTaX, TEXHUUECKOE 00CTYKHUBaHHUE, SKCIUTyaTalus U
PEMOHT MTPOMBIIIIICHHOTO 000PYAOBaHUS (II0 OTPACIISIM)».

1.2. llesu ¥ IUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS YUeOHOH AN CHUIIITHHBI

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

COO

Coneprxanue nporpammbl «MareMaTuka» HalpaBI€HO Ha JOCTHXKEHHE CIIETYIOIIUX
LICJICH:

- (GopMHpOBaHME ILEHTPAIbHBIX MaTEMATUYECKUX MOHITUHM (YUCIIO, BEIMYMHA,
reomMerpuueckas  Qgurypa, IEpeMEeHHas, BEpPOSITHOCTb, (QYHKIUSA), OOECIeUUBAIOLIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- HoJBejeHue 00yJaroInXCs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMaHHWE MAaTeMaTUKU KaK 4acTU OOILIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJarommxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHNUN, KpUTUYHOCTH MBILIUICHUS, HHTEpEca
K U3y4EHUIO MaTEMaTHKH;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3y4YEHUHU
Jpyrux y4eOHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hopMynupoBaTh
UX Ha S3bIKE MAaTeMaTHMKH W CO3JaBaTh MAaTE€MaTUYECKHE MOJENIH, NPUMEHITh OCBOCHHBIN
MaTeMaTUYECKU almapar AJis peIeHHs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH
Y OLICHUBATh ITOJIyYEHHBIE PE3YIIbTAThI.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI yueOHOUH JUCHUIJIMHBI B COOTBETCTBUU € TPeOOBAHUSIMH
®I'OC COO u ®1roC C1io

KO}I 1 HAMMCHOBAHHC

HJIaHpreMbIe Pe3yJabTaTbl 0CBOCHHUA TUCHUIIJIMHBI

(¢hopmMupyemMBIX JIM4HOCTHBIE pe3y/IbTaThl MeTtanpeaMeTHbIe pe3yJbTAThI IIpeamMeTHBIE pe3yJIbTATHI

KOMIIeTeHIU I
OKO1. Beibupats cmoco6sr | JIP 01. ['paxxmanckoe MP 01. ChopmupoBaHOCTB IIP 01. Yrcna 1 BEIYUCICHUS:
peleHus 3a/a4 | BOCIIUTaHHE! MO3HABATENIbHBIE YHUBEPCAIBHBIE CBOOOMHO  ONEpPHPOBaTH MOHITHSIMH:  PAlHOHAIBHOE  YHCIIO,
npodeccHoHaIBEHOM c(hOpMHUPOBAHHOCTH yueOHBbIe NeHCTBHSA: 6a30BbIe OeckoHeuHas IepuoANYecKast ApoOb, MPOIEHTHI, WPPalUOHATLHOE
JIeSITEIbHOCTH rpa)kI1aHCKON MO3UIUHN JIOTHYeCKHe NeiICTBHSA: BBIABIATh U YHCII0, MHOYKECTBA PAllMOHAIBHBIX M ICHCTBUTENBHBIX YHCEN, MOAYJIb
MPUMEHHUTENBHO o0ydatorerocs Kak XapaKTepU30BaTh CYHIECTBEHHBIE JEUCTBUTENBHOIO YHCIA;
K pa3JIn4HBIM KOHTEKCTaM AKTHBHOTO M OTBETCTBEHHOTO | NMPHU3HAKK MaTeMaTHYECKHX OOBEKTOB, HNPUMEHSTH IPpOOU M MPOLEHTHI AJIsl PEIICHHs NPHUKIIAIHBIX 3a/1au U3
OKO2. Hcnonb30Bath | 4ieHa pOCCUICKOrO MOHSTUH, OTHOILECHUN MEXY Pa3Iu4HBIX OTpAaciiel 3HAHUW U peabHOU XKU3HY;
COBpPEMEHHBIE cpencTBa | oOIIecTBa, MPeJCTaBICHHE O MOHATUSAMH, POPMYIIHPOBATH OPUMEHTh NPUOIIDKCHHbIE BBIUUCICHUS, NpaBWia OKPYIJICHHUS,
TIOUCKA, aHaJIn3a U | MaTeMaTH4eCKUX OCHOBaX oIpeieNeHus MOHATHH, yCTaHaBIUBATh NPUKUIKY U OIEHKY Pe3y/IbTaTa BEIUHCIICHHIH;
HHTEpIpeTanun (yHKIIMOHUPOBAHUS CYIIIECTBEHHBIH NMPHU3HAK CBOOO/IHO ONEPUPOBATH MOHATHUEM: CTEIICHb C LEJIBIM IT0Ka3aTeseM,
nHpopmanuu U | pPa3IH4YHBIX CTPYKTYD, KiaccuuKaum, OCHOBaHUS ISt UCIIOJIb30BaTh MOAXOISLIYI0 (GOpMY 3alHCH JEUCTBUTEIBHBIX YUCEN
nH(popMannoOHHbIE SBIICHUH, IPOLERYP 00001IeHNs 1 CPaBHEHHMSI, KDUTEPHUHU JUISL pELICHUs IPAaKTHYECKUX 3a7ad ¥ NPEJCTAaBICHUS NaHHBIX;
TEXHOJIOTUHN UL | TPaXXIaHCKOTO O0IIecTBa MPOBOJUMOIO aHAIN3a; BOCIIPUHUMATD, CBOOOMHO ONEpHPOBaTh MOHATHEM: apUPMETHUECKHH KOPEHb
BBINOJIHEHHS (BBIOOPHI, OMIpOCH! M Apyroe), | GopmynupoBath 1 IPeoOPa3OBHIBATH HATypalIbHOH CTEEHN;

podeCcCHOHANBHBIX 33/1a4;
OK 03. [TnanupoBatb u
peaan3oBHIBATh
cOOCTBEHHOE
npodeccuoHabHOE 1
JIMYHOCTHOE pa3BHUTHE,
HpeANPUHUMATEIbCKYIO
JIeSITENIbHOCTD B
npodeccroHabHOI chepe,
UCTIONIb30BATh 3HAHMS 110
IIPaBOBOH M (PMHAHCOBOH
I'PaMOTHOCTH B pa3JInYHBIX
KM3HEHHBIX CUTYyallsIX;
OK 04. DddexruBHO
B3aHMMOJIEHCTBOBATHL U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie;

OK 05. OcymecTBisTh
YCTHYIO M TUCbMEHHYIO

YMEHHUE B3aUMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUH C UX
(GyHKIIUSIMU ¥ Ha3HAUYECHUEM;;
JIP 02. [Tatpuotudeckoe
BOCTIUTaHUE:
c(hOpMHUPOBAHHOCTh
POCCHUICKOM IpaXkIaHCKOI
WJCHTUYHOCTH, YBOKEHUS K
MPOLUIOMY U HACTOSILIEMY
POCCHUICKON MaTeMaTHKH,
LEHHOCTHOE OTHOILLIEHHUE K
JIOCTHXKEHUSIM POCCUMCKUX
MaTeMaTHUKOB U POCCUHUCKON
MaTEeMaTHYECKOM IIKOJIBI,
WCIIOJIb30BaHUE ITHX
JIOCTUKEHUH B IPYrUX
HayKaX, TEXHOJIOTUAX, cepax
H9KOHOMUKH;

CY)KIEHHS: YTBEPAUTEIbHBIE U
OTpULATEIIbHBIE, €AMHUYHBIC, YACTHBIE U
o01ue, yCIIOBHBIE; BBISBIISTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U IPOTUBOpEUNs B (paKTax,
JTaHHBIX, HAOJIOJCHUAX U
YTBEPKIACHUSX, IIpeyUIaraTb KpUTEPUU
JUIS1 BBISIBJIEHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUIL; IeTaTh BBIBOABL C
HCIO0JIb30BaHUEM 3aKOHOB JIOTUKH,
JEeAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKIIIOUE€HUH, yMO3aKIIOUEHUH MO
aHAJIOI'MH; IPOBOJUTH CAMOCTOATEIbHO
JIOKa3aTeNbCTBA MATEMaTUYECKUX

YTBEp KICHUHN (TIPSIMBIE U OT
MIPOTHBHOTO), BEICTPAUBATh
apryMEHTALNIO, IPUBOIUTh IIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYX/ICHUSI U BBIBOJBI;

CBOOOJHO ONIEPUPOBATH TOHITHEM:
IoKa3aTejeM;

CBOOO/THO OTIEPHUPOBATH MOHATUAMH: JIOTapH(PM YHCIIa, TECATHIHBIC U
HATypabHbIC JTOTapu(MbI;

CBOOOJHO ONEpUPOBATh TMOHATHAMU:
KOTaHI€HC YHUCIIOBOTO apTyMEHTa;
OTIepUPOBATh TOHATHUAMU: APKCUHYC, APKKOCHMHYC M AapKTaHTeHC
YHUCJIOBOTO apTyMEHTa.

CBOOOZHO OTEpUPOBATh MOHATUSIMU: HATypaldbHOE W 1EJ0€ YHUCIIO,
MHOJKECTBa HATYPalbHBIX ¥ IETBIX YHCEI, UCTIONB30BaTh MPU3HAKU
nenumoct uensix uucen, HOJ u HOK nHarypanbHbBIX uucen amis
pelIeHus 3a1a4, IPUMEHATh anroput™ EBkiuna;

CBOOOTHO ONIEPUPOBATH MOHSATHEM OCTAaTKa II0 MOJYIIO, 3aIACHIBATh

CTCIICHb C palUOHAJIbHBIM

CHHYC, KOCHHYC, TaHIEHC,

HATypajdbHBIC 4YHCIAa B PAa3JUYHBIX IMO3UIMOHHBIX CHCTEMax
CUHUCIICHUS;
CBOOOZHO OMEpPUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO |

MHO>KECTBO KOMIUIEKCHBIX YHCEJI, IPEACTABIATh KOMIUIEKCHBIE YUCIIA
B anre0pandeckoil M TPUTOHOMETPUYECKOl (opme, BBIOIHSITH
apr(MeTHYECKHE OIepallii C HUMHU B H300pakaTh Ha KOOPIMHATHON




KOMMYHHKAIHUIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLMANBHOTO U
KYJIETYPHOTO KOHTEKCTa;
OK 06. ITposBnsaTh
rpaXkJJaHCKO-
MaTPUOTHYECKYIO MO3HIIUIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE MTOBEICHHIE Ha
OCHOBE TPaJUIMOHHBIX
POCCHICKHX TyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH,
B TOM YHCJIE C Y4E€TOM
rapMOHU3AIHN
ME)KHAIIMOHAJILHBIX U
MEXXPETUTHO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHJapTHI
AHTHKOPPYIIIHOHHOTO
TIOBEJICHNS;

OKO7. CopeiicTBOBaTh
COXpaHEHMIO OKpY’Karouen
cpensl,
pecypcocOepeReHuto,
NpPUMEHATh  3HaHHA 00
N3MEHEHUU KJIMMaTa,
HIPUHLIUIIBL OGepeXITMBOTO
POM3BOJCTBA, 3((PEKTUBHO
IEeUCTBOBATD B
Ype3BBIYANHHBIX CUTYALUX;
OK 08. UHcnonb3oBaTh
cpeactBa B nporecce
poeCCHOHATBHOM
JIeSITEIIEHOCTH "
HOJIIEPIKAHUSI
Heob6xonumoro
(busnueckoit
MOJITOTOBJIEHHOCTH;

YPOBHS

JIP 03. [lyxoBHO-
HPaBCTBEHHOE BOCTIHTAHHE:
OCO3HAHHE JTYXOBHBIX
LIEHHOCTEN POCCHUIICKOTO
HapoJa, cOpMHUPOBAHHOCTb
HPaBCTBCHHOTO CO3HAHUS,
3THYECKOTO MOBEACHHUS,
CBSI3aHHOT'O C MPAKTHYCCKUM
MPUMEHEHHEM JTOCTHKCHUH
HAYKH U IeATETHHOCTHIO
YYEHOT0, OCO3HAaHUE JIMYHOTO
BKJIa/Ia B IIOCTPOCHUE
YCTOYUBOTO OYAYILETO;

JIP 04. Dcretnueckoe
BOCIIHTaHHE:

JCTETHYECKOE OTHOIIEHUE K
MHPY, BKIIIOYas ICTETUKY
MATEMATUYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3aJ1a4, peleHuH,
paccyxaeHui,
BOCTIPHHMYHBOCTH K
MaTeMaTHYECKHM aclieKTaM
Pa3IMIHBIX BUIOB HCKYCCTBA;
JIP 05. ®usuyeckoe
BOCIIHTaHHE:
c(hOPMHPOBAHHOCTH YMCHUS
MPUMEHATb MaTCMaTUICCKUC
3HaHUA B UHTEpECaxX
3I0pPOBOTO ¥ OE30MIACHOTO
o0pasa XKW3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY
3II0OPOBBIO (30POBOE
MUTaHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHATUH U OTIBIXA,
peryispHasi pu3ndecKas
AKTUBHOCTB), GH3UUECKOE
COBEpIIICHCTBOBAHKE [IPU
3aHATUAX CIIOPTUBHO-

BEIOMpATH CIIOCO0 pemieHns yueOHon
3amaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEUICHHUS, BHIOMPATh
HauOoJee MOAXOIALIUN C y9eTOM
CaMOCTOSITEILHO BBIJICTICHHBIX
KpHUTepUEB); 0a30BbIe
HccJIe10BaTeIbCKHe AelCcTBUS:
HCIOJIb30BaTh BOMPOCHI KAk
HCCIIEOBATEIILCKUI HHCTPYMEHT
MO3HAHUs, ((OPMYITHUPOBATH BOIPOCHI,
(huKCHpyIOIIHe TPOTHBOPEUHE,
mpobJeMy, yCTaHaBINBAaTh HCKOMOE 1
IaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIHUIO,
MHEHUE; TPOBOJIUTH CAMOCTOSITENTLHO
CIUTAHUPOBAHHBIN 3KCIIEPUMEHT,
HCCIIeIOBaHHE M0 YCTAaHOBIEHUIO
0COOCHHOCTEH MaTEeMaTHUECKOTO
o0beKTa, SIBJICHMSI, Mpoliecca,
BEISIBIICHHUIO 3aBICUMOCTEH MEXITy
00BEKTaMU, SBICHHUSIMH, TIPOI[ECCAMU;
CaMOCTOSATENFHO (POPMYITHPOBATH
0000IIIeHUS U BBIBOJBI 110 pe3ybTaTaM
MIPOBEICHHOTO HAOIOICHHS,
HCCIICIOBaHMS, OLICHUBATh
JOCTOBEPHOCTDH MOJITYYEHHBIX
PE3yNBTAaTOB, BEIBOJIOB U 00O0IICHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
Ipouecca, a TAaKXKE BbIABUTATH
MIPEIOJIOKEHHS O €TO PA3BUTUH B
HOBEIX YCJIOBUSX; padoTa ¢
uHpopMAanueii: BEIBIATH TSHUIUTHI
HHPOPMALIUY, TaAHHBIX, HEOOXOIUMBIX
JUIsl OTBETA Ha BOIIPOC U JUIsl pELICHUS
3aJa4u; BRIOMPATh UHPOPMAIUIO W3
HCTOYHUKOB Pa3IMYHBIX THIIOB,
AHAJIM3UPOBaTh, CUCTEMATU3UPOBATE U
MHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYIHBIX BUIOB U (HOpM
NPEICTABIEHHNS; CTPYKTYPHPOBATh

IUIOCKOCTH.
IIP 02. YpaBHEHHS U HEPAaBSHCTBA!
CBOOO/IHO  OIEpUpPOBaTH IMOHSATHSAMH: TOXIECTBO, YpaBHEHHE,

HEPaBEHCTBO, PAaBHOCUJIBbHBIE YPaBHEHWS M YpPaBHEHHs-CIEICTBHUS,
PaBHOCWIBHBIE HEPABEHCTBA;

MIPUMEHSATH Pa3IMYHbIE METOABI PEIICHHs PallMOHANBHBIX M APOOHO-
palMOHANBHBIX YPaBHEHWM, MPUMEHATh METOJ HHTEPBAJOB JUIs
pelleHNs] HEPaBEHCTB;

CBOOOMHO  OMEpUpOBAaTh MOHATUSMH: MHOTOWIEH OT OJHOM
NIEPEMEHHOH, MHOTOWICH C IElAbIMH KO3 (HUINCHTAMH, KOPHHU
MHOTOWIEHA, NPHMEHITh JAEICHHE MHOTOWICHA Ha MHOTOWICH C
0CTaTKoM, TeopeMy besy u Teopemy Buera anst perenus 3anad;
CBOOO/IHO ONIEpUPOBATH MOHATHAMU: CHCTEMA JIMHEHHBIX YpaBHEHNUH,
MaTpHIla, ONpPENeNUTeNIb MATPUIbl 2 X 2 U ero reoMeTpudecKuit
CMBICJI, UCIIOJIb30BATh CBOMCTBA ompeAeauTens 2 X 2 11 BBIYUCICHUS
€ro 3HAueHHs, NMPUMEHATh OINPEACIUTENN AN PEIICHUS CHCTEMBI
JUHEHHBIX YPaBHEHHUM, MOJENMPOBaTh pealbHbIe CUTYaIlMd C
IOMOIIIBI0  CHUCTEMbl  JIMHEHHBIX  YpaBHEHHil,  HccCIeIoBaTh
HOCTPOCHHBIE MOJENU C IIOMOIIBIO MATpUI] M OIpeleluTenei,
HMHTEPIIPETUPOBATD MOJyYSHHBIH PE3YIIbTAaT;

HCTIONIB30BaTh CBOMCTBA JICHCTBHH C KOPHSIMHU AJISI IPpeoOpa3oBaHus
BBIPaKEHUH;

BBINOJIHATE MTPEe00Pa30BaHMsI YHCIIOBBIX BBIPAKCHMH, COAEpIKalINX
CTENEHH C PAIlMOHAIBHBIM [TOKa3aTeIIeM;

UCIIONIb30BaTh ~ CBOWCTBAa  JIorapuMOB  Juisi  MpeoOpa3oBaHUs
JIOTapU(PMHUYCSCKUX BBIPAKCHHIA;
CB0OOO/IHO OIEePHUPOBATH MTOHSATHUSIMH: HppalroHaIbHbIC,

NoKa3aTesJbHble W Jiorapu(MHUYECKUe ypaBHEHHs, HAXOJUTh HUX
peuleHHs ¢ MOMOILBIO PAaBHOCWIBHBIX IEPEXOA0B WU OCYLIECTBIISS
IIPOBEPKY KOPHEI;

MPUMEHSATh  OCHOBHBIE  TPUTOHOMETPHUECKHUE
IpeoOpa3oBaHMsl TPUTOHOMETPHUYECKNX BBIPAKEHUH;
CBOOO/IHO OTIEPHPOBATh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
MIPUMEHATh HE00X0IUMbIe (OPMYJIBI IJIsl PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI;

MO/JIEITMPOBATh peajbHbIe CUTYallMHd Ha SI3bIKE aIreOphl, COCTABIAThH

dbopMynsl  ais

BBIDQKCHUS, YPaBHCHHS, HEPABEHCTBA IO YCJIOBHIO 3ajadw,
HCCIIeI0BaTh MOCTPOCHHBIE MOJICJM C HCIOJIb30BaHUEM arlapara
anreOpsl.

CBO6OHHO OICprupoOBaTh IIOHATUAMU: HppanoOHAJIBHBIC,




OKO09. [omp30BatbCs
po¢eCCHOHATBHOM
JIOKyMEHTaLen Ha
roCy/1apCTBEHHOM

(bu3NYEeCKOi KyIbTYpHI IS
COXpaHEHMs ¥ YKPEIJICHUS U
WHOCTPAHHOM S3bIKaXx.

IIK 2.3. OpranusoBatb
paboTy nepcoHaa 1o
TEeXHUIECKOMY
00CITy’)KHBaHUIO
MPOMBIIUICHHOTO
(TEXHOJIOTHIECKOTO)
000pyI0BaHUS.

03JJ0POBUTEIBHON
JIeSTeTbHOCTEIO;

JIP 06. TpynoBoe
BOCIIATAHHE:

TOTOBHOCTB K TPYIY,
0CO3HaHHE IIEHHOCTH
TPYIOIO0US, HHTEpPEC K
pa3IUYHBIM cepam
pogeCcCHOHANTBHOM
JIESITeTHHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW U ee
TIPHIOKECHUSIMHE, YMEHHUE
COBEpILATh OCO3HAHHBIH
BBIOOp Oymyeit mpodeccuu u
peau30BbIBaTh COOCTBCHHBIC
JKU3HCHHBIC I1JIaHBI,
TOTOBHOCTh U CIOCOOHOCTH K
MAaTEMaTHICCKOMY
obpa3zoBaHUIO U
camMo00pa30BaHUIO HA
MPOTSDKCHUH BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEUIICHUN
MPaKTUIECKUX 33129
MaTeMaTHIECKOU
HAarpaBJIeHHOCTH;

JIP 07. Dxonornyeckoe
BOCITHTaHHE!
c(hOpPMHUPOBAHHOCTh
9KOJIOTMYECKOH KYJIbTYPBI,
MOHUMAaHWE BIASHUSL
COIMAIbHO-3KOHOMHYECKUX
MPOLIECCOB Ha COCTOSTHHE
HIPUPOAHON U COLMATBHON
Cpebl, OCO3HAHNE
I00ANTBEHOTO XapaKTepa
HKOJIOTHYECKUX TIPoOIIeM,
OpHCHTAIWA HAa IPUMEHCHUEC
MaTeMaTH4YeCKUX 3HAHUM JJIsL
penieHus 3a1a4 B 00JIacTH

nH(pOpMaLHIo, IPEICTABIATE €€ B
pa3IuIHbBIX popMax, WIIIOCTPUPOBATH
rpauYecKy; OLCHUBATH HAIEKHOCTh
nH(OopMaLUH IO CAMOCTOSATEIHHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

MP 02. CdopmupoBansl  yMeHHS
KOMMYHUKaTHBHBIX YHUBEPCAIBHBIX
yueOHBIX necTBuil: o01eHue:
BOCIIpUHMMaTh ®W  (OpMYJIHPOBaTh
CYXJICHHSI B COOTBETCTBUH C YCIOBUSIMHU
U [emIMH  OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS
B YCTHBIX U TNCbMEHHBIX TEKCTax, 1aBaTh
TMOSACHCHUA IO XOAYy pPCEUICHUA 3adaydu,
KOMMCHTHUPOBATH HOJ'Iy’-IeHHLIﬁ
pe3yJbTaT; B X0Jie 00CYKICHHS 33/1aBaTh
BOIPOCHI 110 CYIIECTBY 0OCYXIaeMoi
TEMBI, MPOOJEMBI, pEIIaeMOW 3aJauH,
BBICKA3bIBATh HJCH, HALCJICHHBIC Ha
MOWCK pEIICHHs, COIOCTABIATH CBOU
CYKICHHS C CYXICHHSIMH JpPYTHX
YYaCTHHKOB JMajora, oOHapyXuBaTb
pasnMuMe W CXOJCTBO TO3MLMH, B
KOppekTHOH  (opme  ¢dopmynHupoBaTh
pasHorIacus, cBou BO3PAKEHHUS;
MpEACTaBJIATh PE3YIbTAThI peuICHuA
3aJa4M, SKCIEPUMEHTa, HCCIIEI0BaHus,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMPATh
(hopMaT BBICTYIUICHHS C y4eTOM 3ajay
Mpe3eHTAINH u ocobeHHoCcTeH
ayJIUTOPHH; COBMeCTHasI
AesITeJIbHOCTD: MOHUMATh "
HCIIOJIb30BATh NIPEUMYIIECTBA
KOMaH/THOH M WHAWBUyaJbHOW paboThI
Opyu  pelleHMH  y4eOHBIX  3ajad,
NPUHAMATh 1elnb COBMECTHOH
JACATCIBbHOCTH, IJIaHUPOBATH
OpPraHM3aI[MI0  COBMECTHOH  paboTHI,
pacnpenensThb BU/JIbI pabor,
JIOTOBApHBAThCS, O0CY)KAATh MPOIECC U

MOKa3aTeNbHBIE U JIOTApH(MUUECKHE HEPABEHCTBA, HAXOOHUTh HX
PELICHUS C TIOMOIIBIO PABHOCHIIBHBIX IIEPEXO/IOB;

OCYILECTBIISATH OTOOP KOpHEH NpH PEUIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHHS;

CBOOO/IHO OIIepPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE
HEpPaBEHCTBO, NPUMEHATH HEOOXOIUMbIE (OPMYJBI Ul PEIICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

CBOOO/IHO OMNEpPHPOBaTh MOHITHUSMH: CHCTEMa U COBOKYIHOCTB
YpaBHEHHH M HEPaBEHCTB, PABHOCHIBHBIC CHCTEMBl W CHCTEMBI-
CIICICTBHS, HAXOOWTh pEHICHUS CHCTEMBl M COBOKYHNHOCTEH
pannoHaIbHBIX, UPPALHOHATBHBIX, MOKa3aTeIbHbIX u
norapu(pMHUIECKUX YPaBHCHUH U HEPABEHCTB;
pemiate  panMoOHalIbHbIE,  HppanUOHAIbHBIC,
gorapuMUYECKue M TPUTOHOMETPUYECKHUE
HEpaBEHCTBA, COIEPIKaIllMe MOAYIIN U TapaMeTphl;
NPUMEHATh TpadHuyeckue METONbl Ul pEUICHHs YPaBHEHUH WU
HEpaBEHCTB, a TaKXKe 3a]au C apaMeTpaMuy;

MOJICJIMPOBATh PealbHbIC CUTYAIlMH Ha SI3bIKE aireOpbl, COCTaBIISTH
BBIPAXXCHUSI, YPaBHEHHMsI, HEPABEHCTBA M UX CHCTEMBI IO YCJIOBHIO
3aJa4d, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM
anmapara anreopbl, HHTepIPETHPOBATh ITOJyIeHHBIH pe3yJIbTar.

P 03. Oysknun u rpadukm:

CBOOO/IHO OIEpHUpOBaTh MOHATUAMM: (PYHKIHUS, CIIOCOOBI 3amgaHHS
(GyHKOMK, B3aUMHO OOpaTHBIC (YHKIWH, KOMITO3HIHUS (YHKITHIA,
rpaduk GYHKIOMH, BBIIOJIHATH JJIEMEHTApHbIE TPeoOpa3oBaHUs
rpauKoB (yHKITHIA;

CBOOOTHO OMEpPHUPOBaTh IMOHATHAMHU: OONACTh ONpEHENCHUI U
MHOXKECTBO 3HaueHHMH (yHKUUHM, HYJIH (QYHKIUH, [POMEXYTKH
3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIIEPUPOBATH MOHATHSMH: YETHbIE M HEYETHbIE (YHKIIUH,
repruoAndecKre (DyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIWH,
MaKCUMYMBl U MHHUMYMBI (YHKIHMH, HauOoJblllee W HauMEHbIIEe
3HaUYeHHEe (QYHKIIMU Ha IPOMEXKYTKE;

CBOOO/IHO  ONEpPHPOBaTh MOHATHAMHU: CTENEeHHass (QYHKIHS C
HaTypaJIbHBIM U LIEJIBIM TIOKa3aTeseM, rpaguK CTeNeHHOW (QYHKIUH C
HaTypaJIbHBIM M LIEJBIM IIOKa3aTeseM, rpaduk KOpHS n-od CTeneHn
Kak QyHKITUM 0OpaTHOW CTENIEHH ¢ HATYpPaIBbHBIM TOKa3aTeleM;
ONIEPUPOBATh TOHATUSMHU: JIMHEWHas, KBaJpaTuuHas H JIpOOHO-
TUHEHHas (QYHKIUH, BBIIOJHATH 3JEMEHTAapHOE HCCIIEOBAaHHE U
MTOCTPOCHHE MX TPa(HKOB;

IIOKa3aTeIbHBIE,
ypaBHEHHUS U




OKpYXaroleu cpensl,
IUTAHUPOBAHUE NTOCTYIIKOB U
OIICHKH MX BO3MOKHBIX
HOCIEACTBUM IS
OKpY>Karollei cpeipl;

JIP 08. LlenHOCTH HAyYHOTO
MO3HAHUS:
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
0O0IIIeCTBEHHOM MIPAKTHKH,
[MOHUMaHHWE MaTeMaTHYECKOMI
HayKH Kak cepbl
YEJIOBEUECKOMN JeATeIbHOCTH,
3TaloB €€ Pa3BUTHUS U
3HAUMMOCTH JJIsl PA3BUTHUS
LUBIIN3AIIH, OBJIa/ICHUE
SI3BIKOM MATEMAaTHKH U
MaTeMaTHYECKOM KyJIbTypoil
KaK CpeJCTBOM MO3HAHUS
MUpa, FOTOBHOCTh
OCYULIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JIeSITETTHHOCTD
VHIVBUIYATBHO U B TPYIIIE.

pe3ynpTaT paboThl, 0000IIaTe MHEHHUS
HECKOJIBKUX JIIOZeHl; y4acTBOBAaTh B

TPYMIOBBIX ¢dopmax paboTsl
(obcyxnenus, 00MeH MHEHUH,
"MO3roBele  WITypMBI" M HHBIE),
BBINIOJHATh CBOIO 4acTh pabOTHl H
KOODJMHUPOBAaTh CBOM JEUCTBHS C

APYTUMH YWICHAMU KOMaHIbI, OLICHUBATH

KayeCcTBO CBOEro BKiaga B OOIIHHA
HOPOAYKT 1o KpUTEPHSIM,
c(hOpMyITHPOBAHHBIM Y4aCTHHKaMU
B3aUMOJIEHCTBHUSI.

MP 03. CdopmupoBaHOCTB
PETYIATHBHBIX YHUBEPCAJIbHBIX y4eOHBIX
JIEHCTBUM: CaMOOpPraHu3aIus:

COCTaBISITh IUIAH, AITOPHTM PEIICHHSI
3aJa4yM, BBHIOUpPATH CIIOCOO peleHus ¢

YY4ETOM  HMECIOIIHUXCS  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh M KOPPEKTHPOBATh

BapUaHTBl PEIICHHWH C YYeTOM HOBOU
nH(pOpManK; CAMOKOHTPOJIb: BIAJETh
HaBbIKAMU TO3HABATEIFHON peduIeKcun
KaK OCO3HAHUs COBEPIIAEMBIX NEHCTBHN
W MBICIUTEIbHBIX  MPOLECCOB,  HX
pe3ynpTaToB,  BIAaJeTh  crocobamu
CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpolecca
U pe3yJbTaTa pelIeHus MaTeMaTHu4ecKoi
3aJa4H; HpeABHIETD TPYAHOCTH,
KOTOpble ~ MOTYT  BO3HHMKHYTh  IIpH
pELIeHNH 3a/1a91, BHOCUTh KOPPEKTHUBEI B
JIeITEIbHOCT ~ Ha  OCHOBE  HOBBIX
00CTOSATENBCTB, JIAaHHBIX, HaHJAEHHBIX
OmMMOOK,  BBIBICHHBIX  TPYAHOCTEH;
OLICHUBAaTb COOTBETCTBUE pe3yIbTaTa
LEIN ¥ YCJIOBHAM, OOBSCHITH NPHIMHBI
JIOCTH)KEHUS WA HETOCTIKECHUS
pe3yIbTaTOB JICATENFHOCTH, HAXOIWUTH
omuoKy, JlaBaTh OLICHKY
proOpPETEeHHOMY OTIBITY.

CBOOOZHO  ONEPUPOBATH MOHATHSAMH: MOKa3aTeNbHAs |
norapumudeckast QyHKIIUHN, HX CBOHCTBA U IpadUKH, HCIIOIB30BATH
uX TpauKy [UIsl pEIIeHNs] YpaBHEHUIT;

CBOOO/JIHO  OIlEpUpPOBaTH  MOHATHSAMHU:  TPUTOHOMETpUYECKas
OKPYKHOCTb, ~ ONpEJeJICHHEe  TPUTOHOMETPUYECKHX  (QyHKumit
YHCIIOBOTO apryMEHTa;

HCIIONIB30BaTh rpadMku (GYHKLIMH U MCCIIEAOBaHUS MPOLECCOB U
3aBUCHMOCTEH MPH PEIICHUH 3a/1a4d U3 APYrHX y4eOHBIX PEIMETOB U
peambHON JKM3HHM, BBIpaXaTh (opMynaMH 3aBHCHMOCTH MEXIY
BEINYNHAMY;

CTPOUTH Irpa KM KOMITO3UINH (QYHKIIMH C TOMOIIBIO 3JIEMEHTAPHOTO
HCCIIEIOBAHMS M CBOMCTB KOMIO3UIMHN IBYX (DyHKIIHI;

CTPOUTH TEOMETPUYECKHE 00pa3bl ypaBHEHHH M HEPaBCHCTB Ha
KOOPJAMHATHOMU IJIOCKOCTH;

CBOOO/IHO ONEPHPOBATh MOHATUAMHU: IPpaUKH TPUTOHOMETPHUYECKUX

G yHKIMT;

NPUMEHSTH (PYHKLUH U MOJICITUPOBAHHS U UCCIIEIOBAHUS PEATIbHBIX
MIPOIIECCOB.

ITP 04. Hayama MaTeMaTHYECKOTO aHAIN3a:

CBOOOTHO ~ ONEPHPOBATH  MOHATHUSIMHU: apupMeTHuecKkas U
reoMeTpUYecKas nporpeccus, 0OECKOHEYHO yOBIBaroIas

reoMeTpuyecKas Iporpeccust, IMHEHHbIH 1 AKCTIOHEHIINAJIBHBIA POCT,
(bopMysa CII0KHBIX IPOIIEHTOB, UMETH NPECTABICHHE O KOHCTAHTE;
WCTIONB30BaTh  INIPOTPECCHM Ul PEIICHHS pealbHBIX  3ajad
MIPUKIIaAHOTO XapaKTepa;

CBOOOJIHO ONEPHUPOBATh MOHATHAMH: IOCIIEA0BATENbHOCTD, CIIOCOOBI
3aJlaHusl  [I0CJIeI0BAaTEIbHOCTEH, MOHOTOHHBIE W OrpaHHYEHHbIE
H0CIIEI0BATEIbHOCTH, MOHUMAaTh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCKOr0 aHaJIM3a KaK aHalu3a OECKOHEUHO MallbIX;
CBOOOJIHO ONEPHUPOBATh MOHSITHAMH: HENPEPhIBHbIE (QYHKIUH, TOYKH
paspsiBa rpaduka GyHKINH, aCHMIITOTH Tpaduka QYHKINY,
CBOOO/IHO OIEpHUpOBaTh MOHATHEM: (YHKIHWS, HENpEepbIBHAs Ha
OTpe3Ke, MPUMEHATh CBOWCTBA HENPEPHIBHBIX (DYHKIIUH ISl pEeLIeHHS
3aj1ay;

CBOOO/IHO ONEPHPOBATh IOHATHSMU: TIE€PBasi U BTOpasi HPONU3BOIHbIC
¢yHKIMH, KacaTelbHas K rpaduky QyHKIUH;

BBIYHMCIIATh MPOU3BOJHBIE CYMMBI, IPOHM3BEJCHHUS,, YaCTHOTO U
KOMITO3ULIMKM JBYX (YHKIMH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX
bynxumii;

HCTOJIb30BaTh TEOMETPHUIECKUN M (PU3NUECKUN CMBICT ITPOU3BOIHON




JUISL pelleHus 3a1ad.

WCTIONB30BaTh MPOM3BOAHYIO M HCCIENOBaHMA (YHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJWTh HauOoOJblllee ¥ HaMMEHbLIEe 3HAYCHUS (QYHKIUU
HEIIPEPBIBHOU HA OTPE3KE;

HCIOJIb30BaTh IPOU3BOIHYIO IJIS HAX0XK/CHUS HAUITYYIIETo PeleHUs
B NPHUKIAIHBIX, B TOM YHCIE COLMAIbHO-IKOHOMHUYECKHX, 3a/adax,
JUIL OIpeAeTeHUuss CKOPOCTU U YCKOPEHHUs mpoliecca, 3aJaHHOro
(dhopmyoit uu rpadpuKoM;

CBOOO/IHO OTIEPUPOBATH MOHATHAMH: IIEPBOOOpa3Hasl, ONPEACICHHBIN
MHTErpaj, HAXOAWTh IEPBOOOPA3HBIC 3JIEMEHTAPHBIX (QYHKIMH U
BBIUUCIIATE HHTETPaAl 10 Gpopmyie Herorona-JleliOHuIIa;

HaXOJWTh IUIOIAAN IUIOCKUX (GHUTYp W OOBEMBI TeN C IOMOIIBIO
UHTETpana;

UMETh MpEICTAaBICHHE O MAaTeMaTHUYECKOM MOJEIUPOBAHUM Ha
HpUMepe CoCTaBlIeHHs AU PepeHIINaIbHBIX yPaBHEHHH;

pemiaTh IpUKIaAHBIE 33Jadd, B TOM YHCIE COIMAJIBHO-
SKOHOMHYECKOr0o W  (u3nueckoro  xapakrepa, CpeACTBaAMHU
MaTeMaTHYECKOr0 aHaJIi3a.

ITP 05. MHoecTBa U JIOTHKa:

CBOOO/IHO OIIEPUPOBATh HOHATHUSIMH: MHOXKECTBO, OIEpALUH HaJ
MHOXKECTBaMH;

HCTIONB30BaTh TEOPETHKO-MHOXKECTBEHHBIH ammapar Juis OIHCaHUS
peaJbHBIX TPOLIECCOB W SIBJICHWH, NMPH PEUISHUH 3a7ad U3 JPYTHX
y4eOHBIX TIPEIMETOB;

CBOOOJTHO OMNEpPHPOBATH IMOHATUSAMH: OIIpEJeNieHHe, TeopeMa,
ypaBHEHHE-CIEICTBUE, CBOMCTBO  MaTeMaTH4YeCKOrO0  OOBEKTa,
JI0Ka3aTeNnbCTBO, PABHOCUJIbHBIE YPAaBHEHHS U HEPABEHCTBA.

OP 06. CsobomHO oOmEpPUPOBaTH OCHOBHBIMH  TOHSATHUSIMHU
CTepEOMETPHUH IIPH PELICHNUH 3a/1a4 U MPOBEJCHUH MaTeMaTHYECKHIX
paccyXaeHuit;

IIP 07. IIpuMeHATb aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU
pelIeHNH TeOMETPUUECKUX 3a/aY;

P 08. KiaccupuumpoBaTh B3aMMHOE DACIIOJIOKEHUE IPSIMBIX B
MIPOCTPAHCTBE, MIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE;

IIP 09. CBo60aHO OTIEPHPOBATH MOHATUSAMHU, CBI3aHHBIMU C YTIIAMH B
MIPOCTPAHCTBE: MEXKAY NMPSIMBIMHU B NIPOCTPAHCTBE, MEXKTY MPSIMOIl 1
IUIOCKOCTBIO;

IIP 10. CBobogHO pacno3HaBaTh OCHOBHBIE BHIBI MHOTOI'PAaHHHKOB
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(mpu3ma, TIpamMuIa, MPSIMOYTOIBHEIA MapajuIeNIeuIe, Ky0);

P 11. KnaccupuuupoBatb MHOTOTPAaHHUKH, BBIOMpash OCHOBAHMUS
JUISL KITacCU(HUKaLnY;

IIP 12. CBo60HO OnEepHUpOBaTh NOHSTUSIMH, CBSI3AHHBIMH C CEYEHHEM
MHOTOT'PaHHHUKOB IIOCKOCTBIO;

ITP 13. BeimonHATh MapajuienabHOe, IEHTPaIbHOE U OPTOrOHAIBHOE
MIPOEKTUPOBaHNE (UTYp Ha IUIOCKOCTb, BBINOJHATH H300pa’KeHUS
(Guryp Ha IJIOCKOCTH;

P 14. Ctpouth ceueHrss MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH,
BBINOJHATE (BBIHOCHBIE) IUIOCKHE HYEPTEKH M3 PHUCYHKOB IIPOCTHIX
00BEeMHBIX (PHUTYp: BHJ CBEPXY, COOKY, CHH3Y;

NP 15. BpluuCIATh MIOWIAAM T[OBEPXHOCTEH MHOTIOIPaHHUKOB
(mpu3Ma, mIpaMnaa), TeOMETPHUYECKHX TET C IIPUMEHEHUEM (OpMYyT;
ITIP 16. CpobGomHO omepupoBaTh MOHATUSAMH: CHUMMETpPHS B
IPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTh CHUMMETPHHM, IIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH (DUTYPBI;

IIP 17. Pemats 3amayd Ha [OKA3aTEILCTBO MAaTEMATHUYECKUX
OTHOIICHUH U HAXOXXICHHE TI'COMETPHUYECKUX BEIMYUH, MPUMEHSSA
U3BECTHbIE METOJBl IPH pEIIeHMH MaTeMaTHYecKuX 3ajay
TIOBBIIIIEHHOTO 1 BHICOKOTO YPOBHS CJIOKHOCTH;

P 18. IlpumeHaTs mnpocTedlive NporpaMMHbIE CPEACTBA U
JJIEKTPOHHO-KOMMYHHMKAI[IOHHBIE ~ CHCTEMBI ~ TIPU  pEIICHHH
CTEpPEOMETPUUCCKHX 3a71ad;

P 19. Usenekats, npeoOpa3oBBIBATE W HHTEPIPETHPOBATH
nHpoOpManMI0 O NPOCTPAHCTBEHHBIX T€OMETpHUUECKHX (urypax,
TpEACTaBICHHYIO Ha YePTeXXax U PUCYHKAX;

IIP 20. CpobogHo omepupoBaTh MOHATUSAMH, CBSI3aHHBIMH C
UUJIMHAPHYECKOH, KOHWYECKOH U cdepuyeckoll MOBEPXHOCTIMH,
OOBSICHATH CIIOCOOBI MOJTyIEHUS;

IIP 21. OnepupoBaTh MOHATUSAMH, CBA3aHHBIMHU C TE€JIaMHU BPaICHUS:
LIITMHIPOM, KOHYCOM, Chepoil 1 mapowm;

ITP 22. Pacnio3HasaTh Tesna BpameHus (IIMHIp, KOHYC, cdepa U map)
1 OOBSICHATH CIIOCOOBI MOTYYEHHS TEJ BPALLICHUS;

P 23. KnaccuduuupoBaTh B3aMMHOE pacrojioXKeHHe cdepsl U
IIOCKOCTY;

IIP 24. BeluucnsaTh BETUUYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEll
BpaleHus, 00bEMBI U IIIONIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB U
TeJI BPAIICHNS, TEOMETPUIECKHX TEJI C MPUMEHEHHEM (HOpPMYT;

IIP 25. CpobogHo oOmepupoBaTh IOHATHUSAMH, CBS3aHHBIMH C
KOMOWHAIMSIMK TE€J BPAILICHHS M MHOTOTPAHHHUKOB: MHOTOTPaHHHMK,
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BITMCAHHBINA B cepy M ONMMCAHHBIN OKOJIO cepsl, chepa, BIIUCAHHAS
B MHOTOTPaHHMK MJIH TEJIO BPALLEHHS;

ITP 26. Beruucnars COOTHOIIEHU MEXY IUIOAAIMU TOBEPXHOCTEN
1 00beMaMK OJZOOHBIX TeJ;

IIP 27. N300paxkars u3ydaemble (Urypbl, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEePTEeXKH W3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHJ
CBepXy, COOKY, CHU3Y, CTPOUTb CEUEHHS TeJ BPALLICHHS;

P 28. U3Bnekars, WHTEPIPETUPOBATH M INPeoOPa3OBHIBATH
nHpOpManMIo O NPOCTPAHCTBEHHBIX T'€OMETpHUUCCKHX (urypax,
MPEICTaBICHHYIO HA YePTEXkKaX U PUCYHKAX;

P 29. CB0oOOIHO ONIEpHUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
IIP 30. BrinosHATE onepanuy HaJl BEKTOPaMu;

P 31. 3agaBath IUVIOCKOCTb YPABHEHHEM B JEKAPTOBOM CHCTEME
KOOP/IMHAT;

ITP 32. PemaTh reoMeTpHuYecKHe 3aJaydl Ha BBIUMCIECHHE YTJIOB
MEXY IPAMBIMHU U INIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUN OT TOUKU
JI0 TIJIOCKOCTH, B IIEJIOM, HAa IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METO/a NP pelIeHUH;

P 33. CBobomHO ONEpUPOBATh MOHATHSIMH, CBSI3aHHBIMH C
JBIDKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JABHKEHHH;

IIP 34. BemonHATE n300paKeHUSI MHOTOTPAaHHUKOM H TEJl BPALCHUS
IIPY NapaaeIbHOM NEPEHOCE, LEHTPAIBHOW CHMMETPUH, 3€pKaIbHON
CHMMETPHH, NpPU TIOBOPOTE BOKPYr MpsIMOH, mpeoOpazoBaHus
1o100us;

P 35. Ctpouts ceueHrnss MHOTOTPaHHUKOB U T€J BPAILEHUS: CEUECHUS
IITMHIpA (TapaJuIeNbHO M HePHIeHIUKYIIIPHO OCH), CEYCHUS KOHyca
(mapasnneabHOe OCHOBAHMIO U MPOXOJSIee Yepe3 BePIINHY ), CEUCHUS
mapa;

P 36. Vcnonb30BaTh METOIBI IOCTPOCHUS CEUESHUI: METOJT CIIEJIOB,
METOJ BHYTPEHHETO INPOEKTHUPOBAHUSA, METO] TEpeHoca CeKylen
IJIOCKOCTH;

IIP 37. Jloka3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

P 38. Ilpumensrs reomerpuueckue GakTbl Ui PEIICHUS
CTEPEOMETPUUECKUX 3aJay, MPEANOJAralolUX HECKOJIBKO IIaroB
pelleHys], €ClIi YCIOBUSl NPUMEHEHUS 3a/laHbl B SIBHOW U HEABHOM
opme;

P 39. IlpuMeHATs NPOrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHCTEMBl NPH PEIICHHH CTEPEOMETPHUYECKIX
3am1ad;

IIP 40. IIpuMmeHATs MONyYeHHBIE 3HAHMS HA MPAKTHKE: CPaBHUBATH,
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aHAIM3UPOBATh W OLEHWBATh pPEAIBHBIC CUTYyaluH, IPUMEHATH
N3ydeHHBIC TIIOHATHS, TEOPEMBI, CBOWHCTBA B MpOILECcCE IIOWCKA
pemieHusl  MaTeMaTH4ecKn  COPMYJIMPOBAHHOM  NPOOIIEMBI,
MOJENHUPOBaTh peaJbHble CHUTyalluh Ha S3bIKE TI'COMETpUH,
HCCIIeIOBaTh ~ IIOCTPOEHHBIE  MOAEIM  C  HCIOJIb30BaHUEM
TreOMETPUYECKUX IIOHATHH W TEopeM, ammapara aireOpsl, perarb
MIPAKTUYECKUE 3aJa4H, CBSI3aHHbIE C HAXOXIEHHEM I'€OMETPUUYECKHIX
BEJINYUH;

P 41. Vmers mpencraBieHHs 00 OCHOBHBIX 3Talax pa3BUTHA
TeOMETPUH KaK COCTABHOM YacTH (PyHIAMCHTA Pa3BUTH TEXHOJIOTHH.




. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JUCIHUATLIAHBI <MATEMATHUKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI 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)

B T. 4.
TEeOopeTu4ecKoe o0yuyeHue 0
MPAKTUYECKUE 3aHATUSA 34

[IpomexxyTouHas arrectanus B popme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue Conep:xkanue yuye0HOro Mmarepuasa (0OCHOBHOE U O0bem yacoB Dopmupy
pa3iesioB U TeM npogeccuoHAILHO-OPUEHTHPOBAHHOE), NPaKTHYecKue 3ausATUust | Beero | IIpaktu | [Ipodeccuonan emMble
YecKue bHO- KOMIIeTeH
3aHATH | OPHUEHTHUPOBAH 101011
a 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 Conepsxanne y4eGHOro MaTepHaJia 4 2 2 OK 07,
Yucna u BbIYHCJHeHHUS. | [IeiicTBUS HaJl TONOXUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMH, 2 0 0 OK 08,
BoipaxkeHust U | OOBIKHOBEHHBIMH U JICCSITHYHBIME JIPOOSMHU. 1IK 2.3
npeodpa3oBanus
IIpakTnyeckoe 3ansaTue Nel 2 2 2
Pemienne 3axa4 ¢ @NpuMeHeHHeM poleil, ypaBHEHWH,
HEPABEHCTB W OCHOBHBIX JelCTBHIi apu(pMeTHKN U aaredpbl B
npo¢ecCHOHAIBbHON AeTeJbHOCTH TEXHMKA-MEXaAHUKA.
Tema 1.3. Copnepxanue yueOHOro MaTepuasa 4 2 2
I'eomeTpus Ha | Bunsl miockux Guryp m ux miomaapb 2 0 0
IIOCKOCTH IpakTuyeckoe 3ansTHe Ne2 2 2 2
Penienue 3aj1a4 Ha HaXO0sKJIeHHue mjiomaaen B
llqu)eCCl/lOllaJll)llOi/i JEATCJIBbHOCTH TEXHHUKA-MECXAHUKA.
Tema 1.4 Coaep:xaHnue yueOHOT0 MaTepuaJia 4 2 2
IIpouenTHbIe [IpocTbie MpOLEHTHI, pa3Hble COCOObl MX BblUMCIEHUS. CIoXKHBIE 2 0 0
BBIYM CJICHUS TIPOIICHTBI
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IIpakTyeckoe 3anaTHeNed Pacuér nmoxasareseil, BLIPAKEHHBIX 2 2 2

B NPOIEHTAaX, B NMPOo(deccCHOHAILHON TeATeJbHOCTH TeXHUKA-

MeXaHMKA.
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

HepPaBeHCTB B NPO(ecCHOHAIBLHON [AeATeTbHOCTH  TeXHHKA-

MEeXaHHKA.
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,
cTepeoMeTpHH. IUIOCKOCTh, NMPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 04,
Pacnonoxenne npsameix u | [lepecekaromuecs, mapajuielbHbIE W CKPEIIMBAIOIINECS TPSIMBIE. OK 05,
IUIOCKOCTEN [Tpu3Hak ¥ CBOMCTBO CKpeIIUBAIOMIUXCS MNpsAMBIX. OCHOBHBIE OK 06,

IPOCTPAHCTBEHHBIE (PUTYPHI. OK 07,
Tema 2.2. Cojep:kanue yueOHOro MaTepuasa 4 0 0 OK 09,
IapaiiaeasHOCTH TapannensHele mpsMas M IUIOCKOCTh. Ompesenenue. IIpH3HaK. 4 0 0 1K 2.3

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 [lepnieHquKynspHBIE 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 IPOCTpaHCTBE
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 meprnenaukyisipax. JlokazaTenbCcTBO. 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¢ecCHOHAIBLHOI 1eITeJJbHOCTH TEeXHHKA-MeXaHNKA.
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. PaccrossHMe MexXIy ABYMSI TOYKaMH, KOOPIUHATHI OK 04,
NPOCTPaHCTBe. CEpENMHBI OTPE3KA OK 05,
Paccrosinne mexny OK 07,
ABYMS TOYKAMH. OK 08,
Koopaunatsl cepeannbl OK 09,
0Tpe3Ka
Tema 3.2 Copepxxanue yuyeOHOro MaTepuaJa 2 0 2
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-MeXaHUKa.
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.

PaznoxxeHne BeKTOpa IO TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

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

paccTosiHHEe MEXIy TOYKaMH, KOOPAMHATHI CEPEJAMHBI OTpE3Ka,

CKaJIIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXIY

BEKTOPAaMH, Yroll MEXIY MpsSIMOH M IUIOCKOCTBIO, YTOJI MEXIY

IUIOCKOCTSIMU

IIpakTuyeckoe 3ansitue Nell BblInosHeHHe KOHTPOJILHOM 2 2

padoTsl «KoopanHaThl M BEKTOPbI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKInU 36 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,
TPUTOHOMETPUHYECKHE KOTAHT€HC YTJIOB 0. ¥ - 0. DOPMYJIBI IPUBENEHUS 1K 2.3,
TOKAECTBA.
DopMyJibl IPUBEICHUS
Tema 4.3 Copepxxanue yueOHOro MaTepuaJa 4 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. 4 0 0
yIJI0B [IpeoOpa3oBaHusi CyMMBl TPUTOHOMETPHUYECKUX (YHKUUH B
Cunyc u KOCHHYC | IDOM3BEJCHUE U  IPOU3BEINEHHA B CymMMy. BelpaxeHue
ABOITHOTO yria. | TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHIeHC IOJIOBUHHOTO
@®opMyJibl MOJOBHUHHOIO | ApIyMEHTA. IIpeoOpa3oBanusn MpoCTeHIMX
yriaa 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 Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUUYECKUX (PYHKIIMH. 2 0 0
rpaguxos
TPUTOHOMETPHYECKUX
byHxkuui IIpakTnueckoe 3ansitne Nel2. IIpeoOpa3zoBanue rpadukoB 2 2 0
TPUTOHOMETPHUYECKUX (DYHKIUH
Tema 4.7 Copepxanue yueOHOIro MaTepuaa 2 2 2
Onucanne IIpakTnyeckoe 3ansaTHe Nel3. Ucnonb3oBaHue CBONCTB 2 2 2
NPOU3BOACTBEHHDLIX TPUTOHOMETPUYECKHX pyHKumMm B npogdeccHOHAIBLHOU
NPOLECCOB € NOMOIULIO | eATeILHOCTH TeXHNKA-MeXaHNKA,
rpa¢gukoB pyHKIUA
Tema 4.8 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
OoparHble OO6patHble TpuroHoMeTpudeckue pyHkuuu. Vx cBoiicTBa u rpaduxu 2 0 0
TPUTOHOMeETPUYECKHe
byHKuun
ConeprxaHue y4eOHOro MaTepuasa 6 2 0
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VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHeE tg X = a, ctg

X = a. Pemenue TpUroHoMeTpu4ecKMX YpPaBHEHHil OCHOBHBIX 4 0 0
Tema 4.9 THIIOB: IPOCTEUILINE TPUTOHOMETPUUECKUE YPABHEHU S, CBOIALLIMECS
Tpuronomerpuyeckue K KBaJpaTHbIM, pELIaeMble pa3JIOXKEHHEM Ha MHOXXUTEIH,
YPaBHEHHS U OJTHOPOJTHBIE.
HEpPaBeHCTBa [Ipocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA
IIpakTnyeckoe 3ansiTue Nel4 PermieHue TpPUroHOMeETPHYECKHX 2 2 0
YPAaBHEHHUIi U HEPABEHCTB
Tema 4.10 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Cucremsl CucTteMbl 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 IIpakTuyeckoe 3anaTe NelS5S BpinosiHeHHe KOHTPOJIBLHOM 2 2 0
padoThI no Teme «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue PyHKIUN».
Paznen 5. KommiekcHbie yuciia 10 2 0 OK 01,
Tema 5.1 Copepxanue yueOHOIro MaTepuasa 4 0 0 OK 02,
KomimuiekcHbIe 4nciia [TousTHE KOMILTEKCHOTO Ynciia. COnpshKEHHbIE KOMIUIEKCHBIE YHCIIa, 4 0 0 OK 03,
MOAYJAb M apryMeHT KOMILUIEKCHOro uyucia. Popma 3anucu OK 04,
KOMIUTCKCHOTO Ynclia (TeOMETpHYeCcKasi, TPUTOHOMETPHUYECKAs, OK 05,
anreOpanyeckas). ApupmMerndyeckue 1eiCTBUS ¢ KOMILJIEKCHBIMH OK 06,
YHCJIaAMHA OK 07,
Tema 5.2 Copepxxanue y4eOHOIro MaTepuaJa 6 2 0
I[Ipumenenne BbinosiHeHHe pacyeToB € NOMOIIBI0 KOMILIEKCHBIX YHCEJ. 4 0 0
KOMILIEKCHBIX YHcel [TpuMepbl HCNOTIB30BaHUSL KOMIUIEKCHBIX YHCE
IMpakTnyeckoe 3aHsaTHe Nel6 BbInoiHeHHEe KOHTPOJIbHOIA 2 2 0
padoTsl o TeMe «KoMIuieKCHbIE YHCIa»
Paznea 6. [Ipon3BoaHas QyHKIMH, ee IPHMEHEHHE 42 10 4
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Tema 6.1 Copnepxxanue yueOHOro MaTepuaJa 4 0 0
ITonsitue mnpousBoaHOM. | OnpeneneHne YHUCIOBOW TOCIEIOBATEIBHOCTH U CHOCOOBI ee
®opmyabl M npaBuia | 3agaHus. CBOICTBa YMCIOBBIX MOCEI0BaTeIbHOCTEN. Onpeenenne 4 0 0
auddepeHPOBAHUSA npenena MOCJIEI0BATEILHOCTH. Beruucnenue IIPELIENIOB

nocnenoBarenpHocTedt. [lpemen QyHknmm Ha OECKOHEUHOCTH.

[Ipenen  ¢ynknum B Touke. IlpupameHue aprymeHTa.

IIpupamenne ¢ynxknuu. 3agaum, NpuBOAsIHEe K IOHATHIO

npou3BoaHoi. OnpeneneHue Npou3BOAHOU. AJITOPUTM OTBHICKAHUS

IIPOU3BOJHOU
Tema 6.2 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
IIpousBoanbie  cymmbl, | Dopmynsl quddepennnpoBanus. [IpaBuna muddepeHipoBanus 2 0 0
pa3HoCcTH npousBeleHusl, | [IpakTuueckoe 3aHsitue Nel7 BplumcieHHe NPOU3BOAHON IO 2 2 0
YacTHOIO (popmyJiam 1udgepeHPOBAHUSA
Tema 6.3 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
IIpousBoanbIe Onpenenenue CII0KHOM GbyHKIHIH. [IpousBonHas 2 0 0
TPUTOHOMETPUYECKUX TPUTOHOMETPHYECKHUX (DYHKIUH.
¢ynxuumii. IIpousBoanas | [Ipakruveckoe 3ansitue Nel8 Bolunciienune NpPoOU3BOIHOI 2 2 0
CJIOKHOW PyHKIHH CJIOKHOU PYHKIUT
Tema 6.4 Copepxanue yu4eOHOro MaTepuasa 2 0 0
IlonsTue [TonsitTue HempepbiBHOM — ¢yHKiuu. CBoiicTBa  HENmpephIBHON 2 0 0
0 HeNPePbIBHOCTH byHKINN. Cas13p MEXIY HENPEPBIBHOCTHIO u
bynxuun. T hepeHIMPYEMOCThI0 (PYHKIIMM B TOYKE. AJTOPUTM pEIICHUS
Meton nHTEpBATOB HEPABEHCTB METOJIOM MHTEPBAJIOB

I'eomeTrpruyeckuii cMbICJ NPOM3BOAHON (PYHKUMH — YIVIOBOU

KOdpGUITUEHT 2 0 0

KacaTelbHOMU K rpaduKy QyHKIUHU B TOUKE. Y paBHEHHE KacaTeJIbHOM

K Trpapuky GyHKOUH. AJTOPUTM  COCTaBJICHUS  YpaBHEHMS

KacaTenbHOHU K rpaduky dyHkmu y=f(x)
Tema 6.6 Copepxxanue yuyeOHOro MaTepuaJa 4 2 2
Dusnyeckui cMbica | Ousznueckuit (MEXaHUMUYECKUN) CMBICT MPOU3BOJHON — MTHOBEHHAS
NPOU3BOIHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1) 2 0 0

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 2.3,
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npogeccuoHAIbHBIX IpakTuyeckoe 3ansitue Nel9 Pemienue 3aja4 na uznyeckunii 2 2 2
3agavyax CMBIC]I TPOM3BOAHOM B NPO(ecCHOHAIBHON IesATeJbHOCTH
TeXHHMKA-MeXaHHKA.
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 # MHUHHUMYM. [loHATHE acUMNTOTHI, CHOCOOBI UX
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
HUccnenoBanue pynkumii | UccnenoBanue (YHKOUMM HAa MOHOTOHHOCTH U IOCTPOCHHE 4 0 0
U N0CTpoeHue rpapukoB | rpadukos.
Tema 6.9 Hauboabmee u | Copep:kanne yaeGHOro Mmatepuajia 4 0 0
HauMeHblIee 3Ha4YeHHs | Haxoxaenue HauOOJNbIIEro M HaWMEHBIIETO 3HAYEHUH (DYHKIMA,
pynkuuu nocrpoeHne rpaQuKOB MHOIOWIEHOB C HMCHOJIb30BaHUEM 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
ONTUMAJIBHOIO IpakTnyeckoe 3ansitue Ne20 Briumcienne Handosbiiero u 2 2 0
pe3ysbTara ¢ MOMOWILIO | HauMeHbinero 3Hadenni ¢Gyaxnun B npodeccnoHalbHON
NPOU3BOAHON B | 1esITeIbHOCTH TEeXHHUKA-MeXaHHUKa.
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 IPUMEHEeHHe 3HaueHUsl QYHKIIUU
IIpakTuyeckoe 3ansitue Ne21 BbinosiHeHUe KOHTPOJIbHASL paOOTHI 2 2 0
no teme « IIpou3BoaHasi pyHKIUH, ee NPUMEHEHH e
Pa3znen 7. MHOrorpaHHHUKHU M TeJIa BpallleHUs 44 8 4
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Tema 7.1 Copep:xaHue yueOHOI0 MaTepUaa 2 0 0
Bepummnsl, pedpa, rpann | [lonstue MHororpanauka. Ero ajeMeHTsI: BepIInHbI, pedpa, TpaHH. 2 0 0
MHOTOTPAHHUKA Juaronans. Ceuenue. BoImyKiiple 1 HEBBITYKIJIbIE MHOTOTPAaHHUKHU
Tema 7.2 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0
IIpusma, ee | [Tonstue npusmel. Ee ocHoBanus u OokoBble rpaHu. BricoTa
cocTaBJIsAIOIIHKE, npusmsbl. [Ipsamas n HaknonHas npusma. IlpaBunbHas nmpusma. Ee 2 0 0
ceyenne. Ilpsimass W | ceueHue
NPaBUJIbHAs1 IPU3MBbI
Tema 7.3 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
IMapanueaenunen, kyo. | [lapamnenenunen, cBoicTBa MPSMOYTOJBHOTO MapauleNenUIe/a,
Ceuenue Ky0a, | ky0. Ceuenue ky0a, mapaienenurea
napaJsuiesjenumnena 2 0
Tema 7.4 CopepxaHue yaueOHOro Marepuana 2 0 0
ITupamuna, ee | [lupamuna u ee snementol. Ceuenue nupamuabl. I[lpaBuibHas
cOCTABJIAIOILHE, nupaMua. Y cedeHHas nmupamuaa 2 0 0
ceyeHue. [IpaBunbHas
nupamua. YceueHHas
nupammia
Tema 7.5 Copepxanue yueOHOIro MaTepuaa 2 2 0
bokoBass u  mounas | [Inomaas O0KOBO U MOJTHON MOBEPXHOCTU IPU3MBI, TUPAMUIbI 2 2 0
NOBEPXHOCTh  NPHU3MBI,
MHPaAMH/IbI
Tema 7.6 Copepxanue yu4eOHOro MaTepuasa 4 0 0
Cummerpusi B KyOe, | CHMMeTpUSI OTHOCHTEJIbHO TOYKHM, TMPSAIMOH, TJIOCKOCTH.
napaJjjeJjenumnesne, Cummerpus B KyOe, napaijenenuneae, npusme, mupamMmuie 4 0 0
npusMe, NUpamMuje
Tema 7.7 Copepxxanue yueOHOro MaTepuaJa 4 2 2
IIpumepsl cumMmerpuii B | CuMMeTpHst B TPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY 2 0 0
npogeccuu

IIpakTnyeckoe 3anstue Ne22 Peunienue reomMerpuyecknx 3a1ad 2 2 2

Ha HaXO0KJACHHUE CHMMETPUH B
ACATCJIBbHOCTH TEXHHKA-MEXaHUKA

npogeccuoHaATIbLHOM

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
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Tema 7.8 Coaep:xanue yueOHOro MaTepHaJia 2 0 0
IIpaBuibHBIE [ToHsTHE TpaBUIBHOTO MHOTrOrpaHHHKa. CBOWMCTBA IPAaBHIBHBIX 2 0 0
MHOTOTPaHHHUKH, UX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Coaep:xanue yueOHOro MaTepuaJia 2 0 0
Huauuap, ero | [luwmmuap u ero snementhl. CedeHue HwiIMHIApA (MapauiebHOE
COCTABJIAIONIIHE. OCHOBaHUIO U ocH). Pa3zBepTka mumHapa 2 0 0
CeuyeHue NWIHHAPA
Tema 7.10 Coaep:xaHue yueOHOTr0o MaTepHaJia 4 0 0
Konyc, ero | Kouyc u ero »nementsl. CedeHHe KOHyca (mapaJjieiabHOe 4 0 0
COCTaBJISAIOLIHE. OCHOBAHHUI) M TIPOXO[silliee 4epe3 BepIIMHY), KOHHYECKHE
CeueHnue KOHyca ceuyeHusi. Pa3eeprka koHyca
Tema 7.11 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
YceueHHbI KOHYC. | YceueHHBIH KoHyc. Ero oOpasyromas u Bbicota. CeueHue 2 0 0
Ceuenne YCEUeHHOI'0 | YCEUYCHHOTO KOHYyCa
KOHYca
Tema 7.12 Copepxanue yueOHOIro MaTepuasa 2 0 0
IMap wu cdepa, wux |Ilap u chepa. B3ammuoe pacmosiokenne chepbl U IUIOCKOCTH. 2 0 0
cevyeHust Ceuenue mapa, chepsl
Tema 7.13 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
IlonsTne 00 oO0beme | [Ionstue o0 oObeme Tena. OObeM Kyba U NPSAMOYTOJIBHOIO 2 0 0
TeJsa. OrHomenne | napauienenunena. O0beM npusMmbl U WIMHApa. OTHOIIEHHE
00beMOB OAO0OHBIX TeJ | 00BEMOB IMOOOHBIX Tel. ['€OMETPHUECKHIA CMBICI OIpEeNeNUuTeNs 3-

O MopsiaKa
Tema 7.14 Copepxanue yueOHOIro MaTepuasa 2 0 0
O0bembr u miaomanu | O0bemMbl THpamMuabl W KoHyca. OOwvem miapa. [lmomaam 2 0 0
MOBEPXHOCTEH TeJl IIOBEPXHOCTEH TeI
Tema 7.15 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
KomOunanun KomOuHamm reoMeTpruecKix Tel 2 0 0
MHOTOTPAHHHUKOB W TeJ
BpalleHusl
Tema 7.16 Copepxxanue yueOHOro MaTepuaJa 4 2 2
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I'eomeTpnueckne Mcnonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJl BPAIICHUS 2 0 0
KOMOMHAIUH Ha | [IpakTuyeckoe 3ansatue Ne23 Vcnoubzosanue xkomOuHAINI 2 2 2
NpaKTHKe MHOIOIPAHHMKOB M TeJl BpalllecHHs B MNPodeccCHOHAILHOM
JAeSITEIbHOCTH TEXHHKA-MeXaHHKaA.
Tema 7.17 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
Pemenne 3aga4. | OObeMbl W IUIOMIAZAM IIOBEPXHOCTH MHOTOTPAHHUKOB U Tel
MHOrorpaHHMKH U TeJa | BpalleHuUs 2 0 0
BpaleHust IMpakTnyeckoe 3aHsaTHEe Ne24 BpInmojiHeHHMe  KOHTPOJbHOIA 2 2 0
padoThl o TeMe «KMHOTOrpaHHUKH H TeJla BPalleHHs
Pa3nen 8. IlepBooOpa3nasi pyHkIuK, ee NPUMEHEHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xanue yue0HOro MaTepHaJia 4 0 0 OK 02,
IlepBooGpasnasn 3ajaua O BOCCTAHOBICHUM 3aKOHA JBWKEHUS 110 M3BECTHOM OK 03,
¢pyHkoum. IIpaBuaa | ckopoctu. IlonsTie uHterpupoBanus. O3HaAKOMJIEHHE C MOHATHEM OK 04,
HAXO0KICHUSA MHTETpaia u neppoodpasnoit aus pynkuuu y=f(x). Pemenne 3agau OK 05,
NMepBO0OPa3HBIX Ha CBSI3b MEPBOOOPAa3HOii M ee NPOM3BOJAHON, BbIYHCIEHHE 4 0 0 OK 06,
nepBooopa3Hoii s AanHoi ynkmuu. Tabmmma dopmyn s OK 07,
HaXOXICHUs. MEepBOOOpasHbIX. V3ydeHWe MpaBUia BBIYUCICHUS OK 08,
nepBooOpa3HOn OK 09,
Tema 8.2 Conepsxanue yueOHOT0 MaTepuajia 4 0 0 1K' 2.3
Iaomann 3amauu, MPUBOJANINE K TOHSTUIO OMPEICICHHOrO0 WHTErpaga — o
KPHMBOJIMHEIHOI BBIYUCIICHUH TUIOLIAIM KPUBOJIMHEHHON Tparenuu, 0 nepeMeneHH
Tpaneumnu. ®opmy.ia | Touku. [lonsiTue onpeneséHHoro uurerpaia. I'eomerpuyeckuii u 4 0 0
Herorona — Jleitonnna (usnyeckuil CMBICI OIpee/IeHHOro uHTerpana. Popmyaa
Hbrorona— Jleii0Hnua
Tema 8.3 Copepxanue yueOHOIro MaTepuasa 2 0 0
HeonpeneaenHblii u | [loHATHE HEOTPEIETICHHOTO HHTETpajIa 2 0 0
onpeaeJeHHbII
HHTErPaJibl
Tema 8.4 Copepxxanue yuyeOHOro MaTepuaJa 2 0 0
IousiTue 06 ['eomeTpHUyeCcKHil CMBICI OMpPEAETICHHOTO HHTETpaja 2 0 0
onpeae1eHHOM

MHTErpaljie Kak
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IJI0LIAN
KPHUBOJIMHENHOM
Tpaneuuu
Tema 8.5 Coaep:xkaHue y4eOHOTo MaTepHaJia 4 2 2
OnpeneneHHblit I'eomeTpuueckuii CMBICT ONpENEICHHOTO HHTerpana. Popmyia 2 0 0
HHTErpaj B sKU3HHU HrproTona - JleiiOauma.
IIpakTuyeckoe 3ansitue Ne25 Peuienue 3a1a4 Ha npuMeHeHue 2 2 2
MHTerpaja Juisi BbIYMcaeHUusl (PU3NYecKUX BeJIMYUH U IJI0IIajeii
B NP0 eCCHOHATBbHOI 1eATETbHOCTH TeXHHKA-MEeXaHHKA.
Tema 8.6 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
Penienune 3agad. | [lepooOpasnas ¢ynknuu. [IpaBuia HaXOXIEHHS TTEPBOOOPA3HBIX.
IlepBooOpa3nas ¢pyHkmH, | Ee npuMenenue 2 0 0
€€ IPUMECHCHHUE IIpakTnyeckoe 3aHsaTHe Ne26 BrpinosiHeHMe  KOHTPOJILHOM 2 2 0
padoTsl o Teme « [lepBoodpa3nasi QyHKIIMHU, ee MIPUMEHEHHe»
Pa3nen 9. Crenenn u kopuu. Ctenennasi pynkuus 18 8 0 OK 01,
Tema 9.1 Copepxanue yueOHOIro MaTepuasa 4 0 0 OK 02,
Crenennasi pyHkuus, ee | [lonstue KOpHA N-Oif CTENEHH U3 JEWCTBUTENHLHOrO YHCIIA. OK 03,
CBOiiCcTBA ®yukuuu y = VX ux coiicra u rpaguxu. CBoiicTBa KOpHS N-0ii 4 0 0 OK 04,
CTeNneHu OK 05,
Tema 9.2 Copepxanue yueOHOro Mmarepuasa 2 2 0 OK 07
IIpeoGpa3soBanue TpakTHyecKoe 3aHsATHE Ne27 IpeodpazoBanue 2 2 0
BbIPAKEHHIl ¢ KOPHSIMH | uppanMOHAILHBIX BbIPAKEHU I
N-o0ii cTeneHu
Tema 9.3 Copepxanue yueOHOIro MaTepuaa 2 0 0
CpoiictBa crenenu ¢ | [lonstue creneHun ¢ JOOBIM  pallMOHAJIbHBIM  IOKAa3aTEJIEM. 0 0
PAlHOHAIBHBIM u | CreneHHble PyHKIMH, UX CBOWCTBA U TpaduKu 2
e CTBUTEIbHbIM
N0Ka3aTeJAMHU
Tema 9.4 ConeprxkaHue y4e0HOro MaTepuasa 6 4 0
Pemenne PaBHOCHMIIBHOCTD UMppalMOHANBHBIX ypaBHEHHH ¥ HEPAaBEHCTB. 2 0 0
HPPALHOHATBHBIX MeTozpl UX pelIeHusl.
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yYPaBHEHUI u | [IpakTnueckoe 3ansaTHe Ne28 Pemenune HMppanHOHAJBHBIX 2 2 0
HEPaBEHCTB YPaBHEeHU
IIpakTnyeckoe 3ansaTHe Ne29 Pemenue HppanHOHATBHBIX 2 2 0
HEPABEHCTB
Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia 4 2 0
Crenenn u  kopHu. | OnpenencHue cTerneHHon GyHKIMU. Micnonb3oBaHue €e CBOMCTB MpHU 2 0 0
Crenennasi pynkumus pELICHUU YPAaBHEHHI Y HEPABEHCTB
IIpakTnyeckoe 3ansaTe Ne30 BbinoHeHHe KOHTPOJIbLHOM 2 2 0
padoThl o TeMe « CTenenu M KopuHu. CrenenHasi QyHKIUA»
Pa3nen 10. Iloka3zatenbHas GyHKIUS 18 10 0 OK 01,
Tema 10.1 Coaep:xanue yue0HOro MaTepHaJia 4 2 0 OK 02,
[TokazarensHass ¢yHKIMsA, | CTeneHh € OPOM3BOJABHBIM  JEHCTBUTEIBHBIM  [TOKA3aTEJIEM. 2 0 OK 03,
€€ CBOWCTBA Omnpenenenue MokasareabHOM (QYHKIMH, €€ CBOMcTBa M Tpaduk. OK 04,
3HAKOMCTBO C MPUMEHEHHEM IOKa3aTeabHoN (yHKiu. Pemienue 0 OK 05,
NOKA3aTeJbHBIX YPAaBHEHHH (YHKIHOHAILHO-TPAPUIECKAM OK 07
MeTO/10M
IIpakTnyeckoe 3ansitHe Ne3l Pemenume mnoxka3aTenbHBIX 2 2
ypaBHeHMii 0
Tema 10.2 Copepxanue yueOHOIro MaTepuasa 6 4 0
Pemenue Pemienne mnoka3aTenpHBIX YpPABHEHUN METOJOM YpaBHHBAHUS 2 0
MO0Ka3aTeJbHbIX nokaszarejei,  METOJOM  BBEIEHUS  HOBOH  IEpPEeMEHHOH,
ypaBHeHMii U | QYHKIMOHATBEHO-TpAapUUECKUM METOZI0M. Perienne mokazaTenbHbIX 0
HEPaBEHCTB HEPaBEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue mnoka3aTeJbHBIX 2 2
yYpPaBHEeHMIi pa3HbIMHU CIOCO0AMHU 0
IIpakTnyeckoe 3ansitue Ne 33 Pemenue mnoxa3aTenbHBIX 2 2
HEpPaBEHCTB 0
Tema 10.3 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
Cucrembl Penienne cuctem nokasaTesbHbIX ypaBHEHUIN 2 0 0
NOKa3aTeJbHbIX IIpakTnyeckoe 3ansaTne Ne 34 Pemenne cucrem noxka3arebHbIX 2 2 0
YPaBHEeHHI YPaBHEHH
Tema 10.4 Copepxxanue yueOHOro MaTepuaJa 4 2 0
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Pemenue 3aja4. | PemieHne moka3aTenpHBIX YPABHEHUH METOJOM YpaBHHUBAHUS
IHoka3zareabHast MOoKa3aTesed U METOJIOM BBEJECHHUS HOBOM IEepeMeHHOW. Pemienue 2 0 0
(yHkuus NO0Ka3aTeIbHBIX HEPABEHCTB
IpakTuyeckoe 3aHsaTHe Ne 35 BpimoJiHeHHe KOHTPOJIbHOM 2 2 0
padothl o Teme «lloka3aTeabHas GyHKIHI»
Pa3nen 11. Jlorapudmbl. Jlorapupmudeckasi pyHkius 30 14 2 OK 01,
Tema 11.1 Copnepxxanue yuyeOHOro MaTepuaJa 2 0 0 OK 02,
Jlorapugpm uncia. | Jlorapudm uncna. JecATHUHbIHA U HATypaTbHbIH JT0OrapuQMsbl, 2 OK 03,
JecaTHYHBIH U | 9HCIIO0 € 0 0 OK 04,
HATYpPaJbHBbIH OK 05,
JOorapu(mbl, YUCJIO € OK 07
Tema 11.2 Coaep:xanue yue0HOro MaTepHaJia 6 4 0
CpoiicTBa JiorapugmoB. | Cpoiictsa sorapudmo. Oneparus JorapuMUPOBAHHUS. 2 0 0
Onepanust IIpakTuyeckoe 3ansitue Ne 36 Pemenue mnpumepoB 1o 2 2
JorapupmupoBanus onpeeJeHHI0 JorapugMoB " no OCHOBHOMY 0
JIOrapu(MHu4YecKOMY TOKIECTBY
IIpakTyeckoe 3ansitue Ne 37 Pemienne npuMepos 110 CBOMCTBaM 2 2 0
Jorapudpmo
Tema 11.3 Copepxanue yu4eOHOro MaTepuasa 4 2 0
Jlorapudgmuyeckas Jlorapudmmueckasi QyHKIIUS ¥ €€ CBOHCTBA 2 0 0
(ynkuusi, ee CBOicTBa IpakTnyeckoe 3ansitue Ne 38 IlocTtpoenme rpadukos 2 2 0
Jorapupmuueckoil pyHkuumn
Tema 11.4 ConeprxaHue y4e0HOro MaTepuasa 6 4 0
Pemenne [TonsiTHEe JOrapupMHUUECKOro ypaBHEHHUSA. TpHU OCHOBHBIX METOJa 2 0
Jorapupmmuueckux pemieHus  JorapuMUYECKUX  ypaBHEHHIl:  (QyHKUIHMOHAJIBHO-
ypaBHeHMii U | rpaduvecKui, METOJi  BBEJCHHUS  HOBOM  IEpEeMEHHOM. 0
HEPaBEeHCTB Jlorapugmmuyaeckue HepaBeHCTBA
IIpakTyeckoe 3ansitue Ned9 Pemenue Jorapudpmuveckux 2 2
ypaBHeHMii 0
IIpakTnyeckoe 3ansatue Ned) Pemenume Jiorapupmmuyeckux 2 2 0
HEepPaBEHCTB 0
Tema 11.5 Copepxxanue yuyeOHOro MaTepuaJa 2 0 0
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Cucrembl AJNTOPUTM  pEIICHHUs] CUCTEMbl ypaBHEHHMU. PaBHOCHIIBHOCTB 2 0 0
JorapupMuYecKux aorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
YPaBHEHUIl
Tema 11.6 Coaep:xkaHue y4eOHOTo MaTepHaJia 4 2 2
Jlorapugmsbl B npupoge | Ilpumenenue norapudma. Jlorapudmudeckas cnupaib B MPHUPOJIE. 2 0 0
U TeXHUKeE Ee maTemaTnyeckue cBOKWCTBA
IIpakTuyeckoe 3aHATHE Ned1 Pemenue 3agay 2 2 2
JorapuMupoBaHusi B MNPO(ecCHOHAIBLHOH 1esITeIbHOCTH
TeXHMKA-MeXaHUKaA.
Tema 11.7 Coaep:xanue yue0HOro MaTepHaJia 6 2 0
Pemenue 3agad4. | Jlorapupmuueckas byHKIHS. Pemenue NMPOCTEeHIIUX 4 0 0
Jlorapu¢gmnbi. Jorapu(pMuuyecKux ypaBHeHHU
Jlorapudmuueckasn IIpakTuuyeckoe 3aHsaTHe Ned2 BpInojiHeHHEe KOHTPOJIbHOI 2 2 0
GyHKums padoTsl o TeMe « Jlorapugmel. JJorapudpmudeckas GyHkuus»
Pa3znen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos 14 6 4 OK 01,
Tema 12.1 Conep:xaHue yueOHOr0 MaTepUaja 2 0 0 OK 02,
MHo:xecTBa ITonsitue MuokecTBa. [lonmMHO)ecTBO. Onepalii ¢ MHOKECTBAMU 2 0 0 OK 03,
Tema 12.2 Coaep:kanue yue0OHOIr0o MaTepuaJa 4 2 2 OK 04,
Onepanun Omneparyu ¢ MHOKECTBAMH. 2 0 0 OK 05,
C MHOKeCTBAMH MpaxTudeckoe 3ausTue Ne 43  Brimosmenue onepanmii ¢ 2 2 2 OK 06,
MHOKeCTBAaMH B NPO(ecCHOHATbHOI /1eSITeJIbHOCTH TeXHUKA- OK 07,
MEXaHHKA. OK 08,
Tema 12.3 Coaep:xanue yueOHOT0o MaTepHaJia 4 2 2 OK 09
I'padsi [Tonstue rpada. CsizHbli rpad, 1epeBo, IMKI rpad Ha MIOCKOCTH 2 0 0 K 2.3
IpakTnyeckoe 3ansitue Ne 44 Pemenue 3aga4u ¢ rpadavn B 2 2 2
llpO(l)eCCl/lOllaJll)llOi/i JEATCJIBbHOCTH TEXHUKA-MECXAHUKA.
Tema 12.4 ConeprxkaHue y4e0HOro MaTepuasa 4 2 0
Pemenne 3aaa4. | Onepaunn ¢ MHoXecTBaMu. OIMCaHME pEANbHBIX CHUTyalud ¢
Mmuo:xectBa, I'padbl 1 ux | momonipo MEHOKECTB. [IpriMeHeHre rpad)oB K PENISHHIO 3a/1a4 2 0 0
NpUMeHeHHe IpakTnyeckoe 3aHsaTHe NedS BbInosiHeHHEe KOHTPOJIbHOIA 2 2 0
padoTsl o TeMe « MHuoxkecrBa. I'padgbLy»
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEI 22 8 2
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Tema 13.1 Copep:xaHue yueOHOI0 MaTepUaa 2 0 0
OcHoBHBbIE nouaTus | [lepectaHOBKH, pa3MeIIEHUs, COUETAHMSL.
KOMOMHATOPUKH 2 0 0
Tema 13.2 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0
CoObiTHE, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH 2 0 0
coObITus. CilokeHMEe M | CyMMBl COOBITHMI. YCJIOBHas BEpOSATHOCTb. 3aBUCHUMBIE U
YMHOKeHHe HE3aBUCHMBbIE COOBITHA. TeopeMbl O BEPOSTHOCTH MPOHU3BEICHUS
BEpPOSITHOCTE COOBITHH.
Tema 13.3 Coaep:xaHue yueOHOIro MaTepHuaJia 4 2 0
BepositHOCTH B | OTHOCcuTeNbHAs YacToTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. 2
npogeccuoHAIBHBIX Cratuctuyeckoe omnpeneneHre BeposaTHocTd. OneHka BepOsSTHOCTH 0 0
3ajgavax COOBITHS
IMpakTnyeckoe 3ansitne Ned6 Pemenue 3agauy Ha OIEHKY 2 2 0
BEPOSITHOCTH COOBITHS.
Tema 13.4 Coaep:xanue yue0HOro MaTepHaJia 4 0 0
Juckpernasi ciay4aiHasi | Buabl ciydaliHbix BenuuuH. OnpeneneHue TUCKPETHOM cilydaiiHOM
BeJIMYMHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpeae/ieHusi AUCKPETHOH ciydailHOM
pacnpenejieHus BeJIMYHHBI. Ee UnCIIOBBIC XapaKTepUCTHKH 4 0 0
Tema 13.5 Copepxanue yueOHOIro MaTepuasa 4 2 0
3agaum Bapuanmonnsiii  psa.  IlomuroH  49acToT ®  THCTOTpaMMa. 2 0 0
MaTeMaTH4YeCKOH CraTucTH4ecKHue XapaKTepUCTUKHU PsiJia HaOJI0JaeMbIX JaHHBIX
CTATHCTHKH IIpakTnyeckoe 3anaTne Ne47 Pemenue 3axa4 Ha COCTaBJICHHE 2 2 0
MOJIMTOHA YACTOT
Tema 13.6 Copnepxanue yueOHOro MaTepuasa 2 2 2
CocraBnenne Tabmun ¥ | [lpakTuyeckoe 3ansaTue Ne 48 2 2 2
AuarpaMm Ha IMPaKTUKC Pemenue 3a/lad Ha IIE€PBUYHYIO Oﬁpa(f)O'l‘l\“y CTATUCTUYCCKUX
JAAHHBIX u rpagpuyeckoe ux npeacTaBjieHue B
llqu)eCCl/lOllaJll)llOi/i JEATCJIBbHOCTH TEXHUKA-MECXAHUKA.
Tema 13.7 Coaep:xkaHue yueOHOT0 MaTepHaJia 4 2 0
Pemenune 3aja4. | OneMeHThl KoMOuHATOpukH. CoObITHE, BEPOSTHOCTH COOBITHSL. 2 0 0
DIJIEMEHTHI CrnoxeHue 1 YMHOKEHUE BEpPOSTHOCTEN

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,
OK 08
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KOMOWHATOPUKH, IIpakTyeckoe 3ansaTHe Ne 49 Bpino/iHeHHe KOHTPOJIbLHOM 2 2 0
CTaTUCTUKM U  TEOpUU | paboThl MO TeMe «JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U
BEPOSITHOCTEN TEOPUH BEPOATHOCTEH
Pasznen 14. YpaBHeHHs H HEPABEHCTBA 24 10 2 OK 01,
Tema 14.1 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0 OK 02,
PaBHOCHJIBHOCTH PaBHOCHIBHOCT,  ypaBHEHHMM W  HepaBeHCTB. OnpeeneHus. OK 03,
YPaBHeHHit U | OCHOBHBIE TEOPEMbl PAaBHOCWIBHBIX IE€PEXOJAX B YPAaBHEHUSAX U 2 0 0 OK 04,
HEPABEHCTB. OO0mme | HepaBeHcTBax. O01IMe MeTOAbI pellleHUs] YPABHEHUIi: mepexo/1 oT OK 05,
METO/bI PeleHUs! paBeHcTBAa QYHKIMH K PABEHCTBY API'YMEHTOB /11l MOHOTOHHBIX OK 06,
(yHKIMiA, METOA pa3ioXKEeHUs Ha MHOXKUTENIH, METOJ BBEICHMS OK 07
HOBOMW NIEPEMEHHOM, PYHKIIMOHAJIbHO-TpapUUECKU METOT
IpakTnyeckoe 3ansaTme Ne 50 Pemenue 3agaHuii Ha 2 2 0
PaBHOCHJIBLHOCTH YPABHEHHUIl
Tema 14.2 ConeprxaHue y4eOHOro MaTepuasa 4 2 0
I'padpuuecknii Meroa | O0mue MeToJbl pelIeHHs HEpaBeHCTB: IEpPexXo] OT CpaBHEHUs
penienus YPaBHEHMil, | 3HAUeHUI (QYHKUMH K CpPaBHEHUIO 3HAYCHUH apryMEHTOB IS
HEPaBeHCTB MOHOTOHHBIX (YHKIMH, METOJl HMHTEpBAJOB, (YHKIMOHAIBHO- 2 0 0
rpadudeckuii Meton. I'paduueckuii MeTOJ perieHus: ypaBHEHUN U
HEPaBEHCTB
IIpakTuyeckoe 3ansaTHe Ne 51 Pemenue ypaBHeHMil 2 2 0
rpapu4ecKuM crnocodom
Tema 14.3 Conep:xanue yueOHOT0 MaTepHaJia 4 2 0
YpaBHeHus U | Onpenenenne Monyns. PackpslTue MOIyas IO  ONPENEICHHIO.
HepaBeHcTBa ¢ MoayJeMm | [Ipocreiimme ypaBHEHUs M HepaBeHCTBa ¢ moayneMm. IIpumenenune
PABHOCHJIBHBIX TEPEXOJ0B B OINpPENENEeHHBIX TUMAX YPaBHEHHHA U 2 0 0
HEPABEHCTB C MOJIyJIEM
IIpakTnyeckoe 3anaTtue Ne 52 Pemenne ypaBHeHHH U 2 2 0
HEPABEHCTB C MOAYJIeM
Tema 14.4 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
3HaKOMCTBO ¢ napaMmeTpoM. lIpocTeiine ypaBHEHUS U HEPABEHCTBA 2 0 0

C IMapaMeTpoM
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YpaBHeHus u IIpakTnyeckoe 3ansitue Ne 53 Pemenne ypaBHeHHHd H 2 2 0
HepaBeHCTBa ¢ HEPaBeHCTB C MapaMeTpoM
napamMeTpamMu
Tema 14.5 Coaep:xkaHue y4eOHOTo MaTepHaJia 4 2 2
CocraBienue u peumieHne | Pemenne TeKCTOBBIX 33124 MPO(ECCHOHATILHOTO COJCPKAHUS 2 0 0
npogeccuoHaJIbHBIX IIpakTuyeckoe 3ansitue Ne 54 Penienue TekcTOBBLIX 3a/1a4 B 2 2 2
3ajaq c MOMOIIBI0 | MpoecCHOHATILHOM AeSITeJIbLHOCTH TEeXHHKA-MEXaHHKA.
YpPaBHeHUi
Tema 14.6 ConeprxaHue y4eOHOro MaTepuasa 6 2 0
Pemenue 3apad4. | OOure MeTobl PelIeHUs] YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C 4 0 0
YpaBHeHust U | MOJIyJIEM U C ITapaMeTpaMu
HepaBeHCTBA
3aveTHOE 3aHATHE 1O I[IpakTuyeckoe 3anaTue Ne 55, 2 2 0
pasaenam 1-14 BrinosiHeHue 3a4eTHBIX 3a1aHNi Mo pa3aenam 1-14

334 110 34

IIpomexyTouHas arrecTauus (IK3aMeH) 6
Bceero | 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 HAMUYHS y4eOHOTro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KabUHeTA:

- TOCAJI0YHBIC MECTA MO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAECOMATEPHATIOB;

- 3aJJaHK JJI1 KOHTPOJIBHBIX PadoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepHUaJIbl IK3aMeHa.

TexHuueckue cpeicTBa 00yUeHus:

- IEPCOHAJIBHBIN KOMITBIOTEP C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.
3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

OcHoBHasi iuTepaTypa

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

2. Marematuka. 3ajayHuK : y4e0. mocoOue g 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 reometpus. [ eomerpus. 10-
11 knacc. ba3oBblit u yriyonénusiii yposuu : YueOnuk / JI.C. AtanacsH, B.®. byty3o0B,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemienue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauaaa MaTeMaTUYECKOTO aHallM3a reoMeTpusi. Anredpa u Hadyana
MareMatnuyeckoro ananusa 10-11 kmacc. ba3oBblif U yrioyOn€HHbIN 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.. Maremartuka: AnreOpa 1 Hadajga MaTeMaTH4eCKOro aHanusa reomerpus 10
kyacc bazoBelil 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 1 Hadajga MaTeMaTHYECKOTO aHaiu3a reomerpus 11
kiacc ba3oselit ypoBens: Yue6nuk / A.JI. Bepuep, A.I1. Kapn — Mockga : [Ipocserienue,
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.: Bercm. mik., 2023.

6. COopHHK 3a7a4 10 MaTeMaTuke: YuebHoe nocodue / A.A. [lagasH. - [IpodeccuonansHoe
obpazoBanue, 2023.



https://book.ru/book/951213
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https://book.ru/book/951216
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUITIJIMHBI <MATEMATHUKA»

KoHTposib ¥ oOmeHka pe3ylbTaTOB OCBOCHUS  JUCLIMIUIMHBI

IpernoiaBaTesieM B Mpolecce MPOBEICHHS 3aHITHH.

OneHka JIMYHOCMHBIX PE3YyNbTATOB OOCCIIEYMBACTCS B XOAE peaju3alld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIeCcca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.

OleHKa TOCTUKEHUSI MEeManpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNBACTCS JOCTHKEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIBbHOCTH OLICHUBAHUA
CUTyallud ¥ TIPHHATUS PEIICHHs, CaMOCTOSTEIILHOCTH HH()OPMAIMOHHO-TI03HABATEIbHON

JCSITeIbHOCTH).

OCYIICCTBIIACTCA

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTpOJISA

(I)OprI H METObI

panMoHaIBPHOE  YHUCIO, OecKOHEYHas
nepuoaudeckas  ApoOb,  MPOIICHTHI,
UPpAIMOHATILHOC  YHCIIO, MHOXECTBa
palMoOHaJbHBIX U JEWCTBUTEIHHBIX
quCell, MOJYJIb JICHCTBUTEIHLHOTO YUCIIA;
OPUMEHSTh JpOOM U MPOLEHTHl Ui
pelieHUs ~ MPUKIAJAHBIX  337ad U3
Pa3IMYHbIX OTpaciiel 3HaHUH U peallbHOI
KU3HU;

MPUMEHSITh TPUOIMKEHHBIE BEIUMCIICHHUS,
MpaBWwIa OKPYIJICHWS, TPUKHAKY H
OLIEHKY pe3yabTaTa BHIYHCICHUM;
CcBOOOZIHO  OmepupoBaTh  IOHATHEM:
CTeeHb C  IENbIM  IOKa3aTeleM,
WCIIONB30BaTh  MOAXOIAIIYI0  GopMy
3aMucu  JIEUCTBUTENBHBIX YHCEN JUIA
pelleHrsT  TPAKTHYECKUX  3a7ad M|
MIpPE/ICTaBICHUS TAaHHBIX;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
apumMeTHyecKuil KOpeHb HaTypaibHOU
CTCTICHH;

CBOOOZIHO  OMEepUpoBaTh  MOHATHEM:
CTCTICHb C PAIIMOHAIBHBIM ITOKa3aTelIeM;
CBOOOZIHO  OMEpUpPOBATh  TOHSTHUSIMHU:
gorapudM  YuciIa,  JECATUYHBIE U
HaTypaJIbHBIE TOTaPU(PMBI;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMHU:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YHCIIOBOTO apTyMEHTA,

OTEpUPOBATh  TOHSATUSMHU:  APKCHUHYC,
ApPKKOCHHYC M apKTaHTeHC YHCJIOBOTO
apryMeHTa.

CBOOOJTHO  OTEPUPOBATH  TMOHATHUSIMH:
HATypaJIbHOE U 11€JI0€ YMCII0, MHO)KECTBA

C y4eToM KOHTPOJISAA H OIleHKH
npo¢ecCHOHAIBHOM | Pe3yJbTATOB 00y4eHH s
HANPAaBJEeHHOCTH
IIP 01. Yucia 1 BIYUCIICHUS: OK 01 — OK 09, VYcrHbIl onpoc
cBOOOMHO  omepupoBarh  mnoHsATusmu: | 11K 2.3 Maremaruyeckuii JUKTAHT

NupuBunyanbHas
caMOCTOsATeIbHAsI padoTa
[IpakTnueckue padboTh
KoHntposbHas padota
DK3aMeH
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HaTypaJdbHBIX M LENbIX  YHCE,
UCTOJb30BaTh  MPHU3HAKH  JIETMMOCTHU
uenbix ynucesn, HOJl 1 HOK HarypanbHbIx
qHceNn Uil peuleHus 3ajad, NPUMEHSTh
anroput™ EBknnja;

CBOOOZIHO  ONEpUPOBaTh  IOHITHEM
ocTaTka IO  MOZYJII0, 3alUChIBAaTh
HaTypajJbHBIE YHUCIAa B  Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
CBOOOZHO  ONEpUpOBAaTh  IOHSITHUSIMMU:
KOMIUIEKCHOE 4YMCJIO U  MHOYECTBO
KOMIUIEKCHBIX ~ YHCEN, IPEACTaBIIATh
KOMIUIEKCHBIE YUCIIa B aJre0pandeckoi u
TPUTOHOMETPHUUYECKOU bopme,
BBINOJIHATE ApU(PMETUYECKHE OIIEPALIUH C
HUMH U HM300pa)kaTb Ha KOOPIAMHATHOU
IJIOCKOCTH.

IIP 02. YpaBHeHUs M1 HEPABEHCTBA:
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
TOXJECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YpaBHEHUSI U YpaBHEHUS-
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;
MIPUMEHATH PA3JIMYHBIE METO/IbI PEIICHUS
paloOHAaIBHBIX U APOOHO-PAIIMOHATIBHBIX
YpaBHEHUH, MIPUMEHSATD METO/
MHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;
CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
MHOTOWIEH OT OJHOH IEepPEMEHHOM,
MHOTOYJIEH C LENbIMU KOd(pdULIMEeHTaMHU,
KOpPHU MHOTOWIEHA, IPUMEHSATDH JIEJICHUE
MHOTOYJICHA Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3dy u Tteopemy Buera nns
penieHus 3anay;

CBOOOZIHO  OMEpUpPOBATh  TOHSTHUSIMHU:
cUCTEeMa JIMHEMHBIX YpaBHEHHUI, MaTPUIIA,
ONpeNeauTeNb MaTpUIbl 2 X 2 U €ro
T€OMETPUUYECKUIN CMBICI, HUCIOJIb30BATh
CBOMCTBa ompenenutenss 2 X 2 s
BBIYMCIICHHUS] €r0 3HAYeHUs, TPUMEHSITh
ONPENEIUTENN [JIsl PEHICHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUH, MOJEINPOBAThH
peanbHble  CUTyallud C  [OMOIIbIO
CUCTEMBI JIMHENHBIX YpaBHEHUH,
HCCIEAOBAaTh IOCTPOEHHBIE MOJEIH C
MOMOIIBI0 MATPHUIl W OIPEIACTUTEIICH,

WHTEPIPETUPOBATH MOJTYYEHHBIH
pe3yJIbTar;
HCIIOJIB30BaTh CBOMCTBA JIEHCTBHI C
KOPHSIMHU JUTSE npeoOpa3oBaHus
BBIPAKCHU;

BBITIOJIHATH HpeO6p330BaHI/I$I YHUCJIOBBIX
BBIpa)KeHI/II\/'I, COACpKAINX CTCIICHU C

OK 01 - OK 09,
I1K 2.3

VYerHbIl onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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palMOHAIbHBIM IIOKA3aTENIEM;
UCIOJIb30BaTh CBONCTBA JIOTapU(PMOB ISt
npeoOpa3oBaHus JOrapupMUUECKUX
BBIPAKCHU;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
MPPALMOHAIIBHBIE,  IIOKA3aTClIbHBIE U
Jorapu(MUUECKue ypaBHEHMsI, HAXOJUTh
UX PELICHHUs C ITOMOIIBI PAaBHOCUIIBHBIX
IIEPEXOI0B MIIM OCYULIECTBIIAS IPOBEPKY
KOpHEH;

IIPUMEHSTH OCHOBHBIE
TPUTOHOMETpUYECKHE  (HOpPMYJBl TS
peoOpa3oBaHusl  TPUTOHOMETPUUYECKHUX

BBIPAKCHU;

CBOOOJHO  ONEpUPOBaTh  IOHITHUEM:
TPUTOHOMETPUYECKOE YPaBHEHHUE,
IPUMEHATh He00X0AUMBIE (HOPMYJIbI TS
peueHus OCHOBHBIX THUIIOB

TPUTOHOMETPHYECKUX YPaBHEHHIA;
MOJICIIUPOBATh pPEAIbHBIE CUTYaIllMH Ha
SI3BIKE ANTeOpPBI, COCTABIIATH BBIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHUIO
3aa4d,  HUCCIENOBaTh  IOCTPOCHHBIC
MOJICIM C WCIHOJBh30BAHMWEM arrapara
anreopsl.

CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
UppaluOHAIbHBIE, TOKa3aTelIbHBIE U
norapupMUIEcKue HEPaBEHCTBA,
HaXOMUTh HMX PELICHUS C IOMOIIBIO
PaBHOCHIIBHBIX TIEPEXO/IOB;
OCYLIECTBIATH OTOOpP KOpHEH  mpu

pelieHnn TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

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

TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
CHUCTEMA M COBOKYITHOCTb YPaBHEHUH M
HEPABEHCTB, PAaBHOCUIIBHBIC CUCTEMBI U
CUCTEMBI-CIICJICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI u COBOKYITHOCTEU
palOHAIbHBIX, MPPALMOHAIBHBIX,
MOKa3aTeIbHBIX M JIOrapu(pPMUUYECKHX
YpPaBHEHU U HEPABEHCTB;

pemarhb palroHaIbHbIE,
UppalMOHATIbHBIE, MOKa3aTeabHbIE,
norapupMuUecKue U

TPUTOHOMETPUYECKHE  yYpaBHEHUS U
HEPABEHCTBA, COZAEpKalllue MOAYIH U
rapameTpsl;

IPUMEHSTh Trpaduyeckue MeTOAbl s
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pelleHrs YpaBHEHHM M HEpaBeHCTB, a
TaKKe 3a7a4 C mapaMeTpaMu;
MOJIETIUPOBATh peajibHbIe CUTyallMH Ha
SI3BIKE aNTeOphl, COCTABIISITh BHIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 3aJadyd, HCCIIEN0BaTh
MIOCTPOCHHBIE MOJIEINIU C HCIIOJIb30BAaHUEM
anmaparta anreOpbl, HHTEPIPETUPOBATH
MOJIy4YEHHBIH pe3ybTaT.

IIP 03. Oyuknuu u rpaduku:
CBOOOZIHO  ONEpUpOBaTh  IOHSTHUSIMMU:
GbyHKIMS, CHOCOOBI 3amaHust (YHKIUH,

B3alMHO oOpaTHbIE ¢byHKuuy,
KOMITO3HITUS PyHKIUH, rpaduk GyHKIIUH,
BBITIOJTHSITh 3JIEMEHTapHbIE

npeoOpazoBanus rpadukoB GpyHKINH;
CBOOOZIHO  ONEpUpPOBaTh  IOHSITHUSIMHU:
o0acTh ONpeAeNeHUs U MHOXECTBO
3Ha4YeHUH (QYHKOUW, HYIW (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
YeTHble W HEYeTHble  (DYHKIMH,
nepuonuveckue (yHKINHU, TPOMEKYTKH
MOHOTOHHOCTH (DYHKLIUH, MAKCUMYMBI U
MUHUMYMBl (QYHKIWH, HauOosbliee |
HauMEHblIee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
crereHHass (PYHKIUS C HaTypaJlbHBIM M
LeJIBIM TTOoKa3aTesieM, rpaduK CTereHHON
GyHKIMKM C HaTypaJbHBIM U  IEJIBIM
nokaszareneM, rpaduk KOpHS  N-oi
CTENEeHU KaK (PYHKIIUU 0OpaTHON CTETICHU
C HaTypaJIbHbIM TIOKa3aTeleM;
OTIEpUPOBATh TOHATHAMHU: JIMHEHHas,
KBaJgpaTU4Has ¥  JIpOOHO-JIIMHEIHas
GyHKIWH, BBIIOJTHATH  DIIEMEHTAPHOE
UCCIIeIOBAaHHE M IOCTPOCHHE  MX
rpauKoB;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
mokaszatenbHass W JiorapupMUUecKas
¢byHKIMH, HMX CBOWHCTBA M rpaduky,
WCTIOJIB30BATh MX TPa(UKH Il PEHICHUS
YpaBHEHUH;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
TPUTOHOMETpUYECKast OKPY>KHOCTb,
orpeziesieHue TPUTOHOMETPHUYECKIX
(YHKIMH YHUCIOBOTO apryMEHTa;
UCIOJIb30BaTh Tpapuku QYHKIUH Ui
UCCIIEI0BaHUS IIPOLIECCOB u
3aBHCUMOCTEH TpH pEIICHUH 3a1ad M3
JAPYTruX y4eOHBIX MPEIMETOB U peabHOU

OK 01 - OK 09,
I1K 2.3

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
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KU3HH, BBIpaKaTh ¢bopmynamu
3aBUCHUMOCTH MEKIy BETUYUHAMU;
CTPOUTH IpaUKU KOMITO3ULIMU (PYHKLUH
C MIOMOILBIO 3JIEMEHTAPHOI O
UCCIIEIOBAaHUSI U CBOMCTB KOMIIO3ULIMU
IBYX (YHKITUH;

CTPOUTH reOMEeTPHUECKUE o0pa3bl
ypaBHEHUU u HEpPaBECHCTB Ha
KOOPAMHATHOH MJIOCKOCTH;

CBOOOZHO  ONEpUpOBaTh  IOHSTHUIMMU:

rpaduku TPUTOHOMETPUYECKUX
dynKimit;

[PUMEHSTH GyHKIUH ISt
MOZACIIMPOBAHUA nu HCCICOOBAHUS

PCAJIbHBIX IIPOLIECCCOB.

NP 04. Havana MaremMaTH4eCcKOro
aHayu3a:

CBOOOJHO  ONEpPUpPOBATh  IMOHITUSAMHU:
apupMeTHyecKkass W T€OMETPHUYECKas
nporpeccusi, OECKOHEYHO YyObIBaromas
Tr€OMETPUYECKAs IPOTrPECCUs, JIMHEUHBIN
U SKCIOHEHIMAJIbHBI pocT, (opmyna
CJIO’KHBIX IPOLIEHTOB, UMETh
IIPEJCTAaBICHUE O KOHCTAHTE;
HCII0JIb30BaTh MPOTPECCUU Ul PEIICHUS
peabHbIX 3a1a4 HPUKJIAJHOTO
Xapakrepa;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
MIOCJIEZI0BATEIBHOCTh, CHOCOOBI 3aJaHUS
IIOCJIEZI0BATEIBHOCTEN, MOHOTOHHBIE H
OrpaHUYEHHbIE MIOCJIEI0BATEIHHOCTH,
IIOHMMATh OCHOBBI 3apOKACHUS
MaTEeMaTHYeCKOro aHajdu3a Kak aHalnza
OCCKOHEYHO MaJIbIX;

CBOOOZIHO  OmepUpoBaTh  IOHSTHUSIMHU:
HenpepbIBHbIE (YHKIIUU, TOYKH pa3pbiBa
rpaduka (GyHKIUU, aCUMIOTOTHI Tpaduka
GbyHKIIY;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
(GyHKLMS, HenpepblBHasT Ha OTpPE3KE,
NPUMEHSTh  CBOMCTBA  HEMPEPBIBHBIX
GbyHKUIMH 1715 pelieHus 3a/1ay;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nepBasi ¥ BTOpasi MPOU3BOHbBIE (PYHKIINH,
KacarenbHas K rpaguKy QyHKINH;
BBIYHCIIATH IPOU3BOJHBIE  CYMMBI,
MIPOM3BEICHUS, YACTHOTO M KOMIIO3UILINU
IBYX (YHKIMHA, 3HaThb MPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIINIA;

HCII0JIb30BATh reOMETPUUECKUI u
(UBUYECKUN CMBICIT TIPOU3BOIAHOU JIst
pelIeHns 3a1a4.

OK 01 - OK 09,
I1K 2.3

VYerHbll onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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HCIOJIb30BATh MIPOU3BOIHYIO JUISt
UCCIIEIOBaHU byHKIMN Ha
MOHOTOHHOCTB M 3KCTPEMYMBI;

HaXoAuUTh HauOoJbllee M HaUMEHbIIEEe
3HaueHUs (YHKIUMU HENpephIBHOW Ha
OTpE3KE;

HCIIOJIb30BATh IPOU3BOIHYIO JUIS
HaXO0XJCHHUS HAWIYy4Ylero peuieHus B
MPUKJIAIHBIX, B TOM YHCJIE COIHAIbHO-
SKOHOMUYECKUX, 3aja4ax, JUISL
ONpeeNICeHUus CKOPOCTU M YCKOPEHHUS
mporecca, 3adaHHOro (QOpPMYJION MU

rpaguKkoM;

CBOOOZHO  ONEpUpOBaTh  IOHSITHUSIMMU:
nepBooOpasHas, OTpeIeICHHBIN
WHTETpaJ, HaXOOUTh TepBOOOpa3HBIC

JJIEMEHTApHBIX (YHKUUH W BBIYHCIATH
uHTerpan 1mo  ¢opmyne  Herorona-
JleliOuuma;

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

UMETH IIPEJCTaBICHNE 0
MaTeMaTU4YeCKOM MOJICJIMPOBAHUU  Ha
npuMepe COCTaBJICHUS

muddepeHInaTbHbIX YPaBHEHHI;

peuiaTh NPUKIAJIHBIC 33]Ja9H, B TOM YHCIIC
COIMAIEHO-9KOHOMHYECKOTO u
¢u3nvecKoro Xxapaxkrtepa, CpeACTBaMHU
MaTEeMaTHYECKOr0 aHaAJIN3a.

ITP 0S. MHoOecTBa U JIOTHKA: OK 01 - OK 09, YceTHBIT onpoc

cBOOOMHO  omepupoBarh mnoHstusmu: | 11K 2.3 MaremaTu4ecKuii TUKTaHT

MHO’KECTBO, olepanuu Haj WHuBuayanbHast

MHO>KECTBaMU; camocTosTeNnbHas padoTa

HCII0JIB30BATh TEOPETUKO- [IpakTuyeckue paboThI

MHO>KECTBEHHBIN anmapar A ONHCAHUS KonTponbnas padora

pEaIbHBIX IPOLIECCOB M SIBJICHUM, IPH OK3ameH

pelleHnr 3aJad U3 JIpYruX Yy4eOHBIX

IIPEIMETOB;

CcBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:

ONpeic]IEHUE, TEOpeMa, YypaBHEHHE-

CIIEJICTBUE, CBONCTBO MaTEeMaTHYECKOIO

00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE

YpaBHEHHUS U HEPABEHCTBA.

P 06. CsobGomro omepupoBath | OK 01 — OK 09, VYcrHbIil onpoc

OCHOBHBIMM TOHATUAMHU cTepeomerpun | I1K 2.3 MaremaTuuecknuii JUKTAaHT

IpU pelieHuH 3a7ad M TMPOBEACHUU NnnuBuayanbHast

MaTEMaTHYECKHUX PACCYKIECHUMN; caMmocTosiTenbHast paboTa
[IpakTuueckue padboTh
KonTtponbHas padora
DK3aMeH

1P 07. IIpumeHsATH akcuomsl | OK 01 — OK 09, Y CTHBII onpoc
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CTEpEeOMETPUU U cheacTBusi u3 Hux npu | 1K 2.3 MaremaTH4ecKui TUKTAHT

pELIeHNN T€OMETPUYECKUX 3a/1aY; NunuBuayanpHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
DK3aMeH

IIP 08. Knaccupummponars B3aumuoe | OK 01 — OK 09, VYcTHBIH onpoc

pacrnoJioxkeHue npsiMeIX B mpoctpanctse, | 11K 2.3 MaremaTuyecKuid TUKTAHT

IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U NunuBuayanbHas

IJIOCKOCTEN B IPOCTPAHCTBE; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

InP 09. Csobomno omepupoBath | OK 01 — OK 09, YcerHblii onpoc

MOHATUSIMM, CBsi3aHHbIMU ¢ ymiamu B | [IK 2.3 MareMaTu4ecKuil JUKTaHT

MPOCTPAHCTBE: MEXIy HpSIMBIMH B NunuBuayanbHas

IIPOCTPAHCTBE,  MEXAY MpsAMOH U camocTosITeNnbHas padoTa

IJIOCKOCTHIO; [IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 10. Csobogno pacnosnaBars | OK 01 — OK 09, YcTHbIN onpoc

OCHOBHBIE BUEI MHororpanHukos | [1K 2.3 Maremarudeckuii JUKTAHT

(npu3ma, mnMpamuaa, MOPAMOYTOJIbHBIN NunuBuayanbHas

napajuienenumnesn, Kyo); caMOCTOsATEJIbHAsI padoTa
[IpakTuueckue padboTh
KounTponbnas pabota
DK3aMeH

mp 11. Knaccudunuposars | OK 01 — OK 09, VYerHbIl onpoc

MHOTOTpaHHUKH, BbIOUpas ocHoBanus | [1K 2.3 MaremaTuyecKuii TUKTaHT

JUIS KJ1acCU(UKAIIIHY; NunuBuayanbHas
camocTosTeNnbHas padoTa
[IpakTuyeckue paboThI
KonTponbnas padota
DK3aMeH

InP 12. Csobogno  omnepuposars | OK 01 — OK 09, YcTHBIN onpoc

MOHATUSAMM, CBsI3aHHBIMU C cedenuem | [1K 2.3 MareMaTuuecKuil TUKTaHT

MHOTOTPaHHUKOB IJIOCKOCTBIO; NunuBunyanpHas
caMmocTosiTeNbHast paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH

ITP 13. Bemoanares napamiensHoe, | OK 01 — OK 09, YcTHBIT onpoc

LEHTPAIbHOE u oproronansHoe | I1K 2.3 MaremaTu4ecKuii TUKTaHT

MPOEKTUPOBaHUE (PUTYp HA IUIOCKOCTb, NunuBugyanbHas

BBITIOJHATh M300pakeHUs: ¢Quryp Ha camocTosTeNnbHas padboTa

IJIOCKOCTH; [IpakTuyeckue paboThI
KonTponbhas pabota
DK3aMeH

P 14. Crpouts ceyenus | OK 01 — OK 09, VYeTHbII onpoc

MHOT'OTPaHHUKOB paznuunbivu | [1K 2.3 MareMaTuyeckuil JTUKTaHT

METOJIaMH,  BBINOJHATH  (BBIHOCHBIE) NunuBuayanpHas

IJIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
00BbEMHBIX (Uryp: BHJI CBEpXy, COOKY,

caMmocTosiTenbHast paboTa
[IpakTuueckue paboThl
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CHU3Y; KontponbHas padota
DK3aMeH
p 15. Brrunciars mwiomaau | OK 01 — OK 09, YcerHblil onpoc
MOBEPXHOCTEH MHororpanHukos | [1K 2.3 MaremaTuyecKuid TUKTaHT
(mpu3ma, mnupamuaa), TeOMETPUUYECKUX NunuBunyanbHas
TeJ ¢ IpUMEeHeHueM (HopMyIr; camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
NP 16. Cpobomno  omepupoBath | OK 01 — OK 09, YcerHblii onpoc
MOHSATUSAMM: CUMMETpPUs B ipocTpaHcTBe, | [1K 2.3 MaremaTuyecKuid TUKTAHT
LEHTP, OCb M IUIOCKOCTh CHUMMETPUH, NunuBuayanbHas
LIEHTP, OCb M IUIOCKOCTh CHUMMETPHUU camocTosTeNbHas paboTa
burypsr; [IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
P 17. Pemats 3a/1auu Ha | OK 01 — OK 09, VYcrHbIl onpoc
I0KAa3aTeIbCTBO marematuueckux | I1K 2.3 Marematudeckuii TUKTAHT
OTHOIIEHUI 5 HAXOXKJICHUE NupuBunyanbHas
F€OMETPUYECKUX BEJIMYUH, MPUMEHSISA camocTosTeNnbHas padboTa
W3BECTHBIE  METOAbl TPU  PEUICHUU [IpakTrueckue paboThI
MaTeMaTUYECKUX 3aJ]1ay MOBBIIIEHHOTO U KounTponbnas pabota
BBICOKOTO YPOBHSI CIIO)KHOCTH; DK3aMeH
P 18. Ilpumenars npocreiimmue | OK 01 — OK 09, VYerHbIl onpoc
MporpaMMHBIE CpefcTBa U 3jiekTpoHHo- | [1K 2.3 MaremaTuyecKuii TUKTAHT
KOMMYHUKAIlMOHHBIE ~ CUCTEMBI  IIpHU NunuBuayanbHas
pElIeHUU CTEPEOMETPUUYECKUX 3a/1aY; camocTosITeNIbHas paboTa
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
ITP 19. N3Bnekatp, npeodbpazoBbiBath 1 | OK 01 — OK 09, YeTHBII onpoc
HUHTEPIPETUPOBATH HHPOPMAIIHIO O K 2.3 MareMaTuyecKuil TUKTaHT
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX NunuBunyanpHas
¢burypax, IpeJCTaBICHHYIO Ha YepTexax camocTosTenpHas paboTa
Y PUCYHKaX; [IpakTrueckue paboThI
KonTponbnas pabota
DK3aMeH
ITP 20. CBoG0HO OneprupoBaTh OK 01 - OK 09, YcTHBIT onpoc
MOHSTUSIMM, CBSI3AHHBIMHU C IIK 2.3 MareMaTU4eCKHU JUKTAHT
LWIMHAPUYECKON, KOHUYECKON U NunuBunyanbHas
chepudecKoit TOBEPXHOCTSIMU, caMOCTOATeNIbHAs padoTa
OOBSICHATH CIIOCOOBI MTOTYYECHHUS, [IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH
IIP 21. OnepupoBath NOHATHIMH, OK 01 - OK 09, VYeTHbI onpoc
CBSA3aHHBIMU C TE€JIaMU BPALIEHUS: K 2.3 MareMaTuueckuil IUKTaHT

IUAJTUHIPOM, KOHYCOM, c(hepoil u mapom;

NuauBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue padboThI
KonTponbnas pabota
DK3aMeH
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IIP 22. Pacnio3HaBath Tejia BpalieHus OK 01 — OK 09, VYcerHblii onpoc

(uunuHIp, KOHYC, cdepa U map) u I1IK 2.3 MareMaTH4ecKuil JUKTaHT

OOBSACHATH CIIOCOOBI MOTY4YEHUS T WNunuBuayanbHas

BpalCHUS; caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas padora
DK3aMeH

ITP 23. KnaccuduuupoBaTs B3auMHOE OK 01 - OK 09, YcTHBIN onpoc

pacmoyioxeHue chepsl U MIOCKOCTH; IIK 2.3 MaremaTuyecKuid TUKTaHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
DK3aMeH

IIP 24. Beraucnstb BeIUYUHbI OK 01 - OK 09, YcerHblil onpoc

3JIEMEHTOB MHOTOTPAHHUKOB U TEJl [IK 2.3 Matematuyeckuii TUKTAHT

BpAaIeHHsI, 00BEMBI U TUTOIAIN NunuBuayanbHas

MMOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ camocTosTenbHas padboTa

BpAlllEHUs, TEOMETPUUYECKUX TEN C [IpakTuueckue padboTh

MpUMEeHEHUEM (HOpMYIL; KounTponbnas pabota
DK3aMeH

IIP 25. CBoGoOHO OnEpUpPOBAThH OK 01 - OK 09, VYerHbIl onpoc

MOHSTUIMM, CBSI3aHHBIMHU C IIK 2.3 MareMaTH4eCKHUM JUKTAHT

KOMOMHAIMSIMU TeJ BPALCHUS U NunuBuayanbHas

MHOTOTPaHHUKOB: MHOTOTPaHHUK, caMmocTosiTenbHast pabora

BIIMCAaHHBIN B chepy U ONMHUCAHHBIN OKOJIO [IpakTuueckue paboThI

cdepsl, chepa, BOUCaHHAS B KonTponbras padbora

MHOT'OTPaHHUK WJIU TEJIO BPAlllCHMUS; DK3aMeH

IIP 26. Beruncaats coorHomenust mexay | OK 01 — OK 09, YceTHBI onpoc

IJIOLIAISIMH TTOBEPXHOCTEN U 00BbeMaMu I[IK 2.3 Maremarudeckuii JUKTaHT

MOI00HBIX TE; NunuBunyanpHas
camocTosTenbHas paboTa
[IpakTnueckue paboThI
KonTponbnas pabota
DK3aMeH

ITP 27. U306paxxaTh u3yyaemble OK 01 - OK 09, YcTHBII onpoc

(Gurypsl, BBIIOJIHATH (BBIHOCHBIE) I1K 2.3 MareMaTn4ecKuil TUKTaHT

MIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX NunuBuayanbHas

00BeMHBIX UTYp: BUJ CBEPXY, COOKY, caMOCTOsATeNIbHAs paboTa

CHU3Y, CTPOUTh CEUEHUS TEJ BPAILLCHNUS; [IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH

ITP 28. N3Bnekars, untepnperupoatb 1 | OK 01 — OK 09, YeTHBII onpoc

peoOpa3oBbIBaTh HH(POPMALIHIO O K 2.3 MareMaTuueckuil IUKTaHT

MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX NunuBunyanpHas

¢burypax, IpeJCTaBICHHYIO Ha YepTexkax camocTosTenbHas paboTa

Y PUCYHKaX; [IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH

ITP 29. CBo6oaHO OnepupoBaTh OK 01 - OK 09, YcTHBIN onpoc

TIOHSATAEM BEKTOP B ITPOCTPAHCTBE; IIK 2.3 MaremaTH4ecKui TUKTAHT

NunuBunyanbHas
camocTosITelIbHas padoTa
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[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 30. BeinoyHATE onepanuu Haj OK 01 — OK 09, VYcerHblii onpoc

BEKTOPaMU; IIK 2.3 Maremarudeckuii JUKTAHT
NuauBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

ITP 31. 3apaBate miockocTs ypaBHenuem | OK 01 — OK 09, YcTHBIN onpoc

B JICKapTOBOM CUCTEME KOOPAUHAT; [IK 2.3 Matematnyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
DK3aMeH

P 32. Pemats reomerpuueckue 3agaun | OK 01 — OK 09, VYerHbIl onpoc

Ha BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMUA K 2.3 MaremaTuyecKuii TUKTAHT

U IJIOCKOCTSIMU, BBIUUCIICHUE NunuBuayanbHas

pPacCTOSTHUM OT TOYKHU JI0 IJIOCKOCTH, B camocTosITeNIbHas paboTa

LI€JIOM, Ha IPUMEHEHHE BEKTOPHO- [IpakTuueckue paboTh

KOOPJAMHATHOTO METOJIa TIPH PEUICHUY; KonTponbnas pabora
DK3aMeH

ITP 33. CBoGOHO onepupoBaTh OK 01 - OK 09, YcTHbIN onpoc

MOHATUSIMH, CBSI3aHHBIMU ¢ aBmkeHueM B | 11K 2.3 Marematudeckuii TUKTAHT

MPOCTPAHCTBE, 3HATH CBOMCTBA NupuBunyanbHas

JBUKEHUM; camocTosTenbHas padboTa
[IpakTnueckue padboTh
KonTponbnas pabota
DK3aMeH

ITP 34. BomnoassaTe n300pakeHus OK 01 - OK 09, YcTHBIT onpoc

MHOTOTPAaHHUKOM W TEJ BPALLICHUS IIPU K 2.3 MaremaTuyecKuii TUKTAHT

napajuieJIbHOM IEPEHOCce, IEHTPATIbHON NunuBuayanbHas

CUMMETPHH, 3€PKATLHON CUMMETPHH, caMOCTOATeNIbHAs paboTa

MIpU IOBOPOTE BOKPYT MPSIMOI, [IpakTuueckue paboThI

npeoOpa3oBaHus 000U, KonTponbnas padota
DK3aMeH

IIP 35. Ctpouts ceueHus OK 01 - OK 09, YeTHBII onpoc

MHOT'OTPaHHUKOB U TE€J BPALLICHHUS: K 2.3 MareMaTuyecKkuil TUKTaHT

CeYeHHS IWINH/Ipa (TTapaiyIeIbHO U NunuBunyanpHas

MEPIEeHIUKYISIPHO OCH), CEYCHHUS KOHYyCa camocTosTenbHas paboTa

(mapasnienbHOe OCHOBAHUIO U [IpakTrueckue paboThI

MPOXO/sIIee Yepe3 BEPIINHY), CEUCHUS KonTponbnas pabota

mapa; DK3aMeH

IIP 36. Mcnonb30BaTh METOIbI OK 01 - OK 09, YcerHblit onpoc

MOCTPOEHUS CEUEHUI: METO]T CIIEJIOB, [IK 2.3 MaremaTuyeckuii TUKTAHT

METOJI BHYTPEHHETO IPOCKTHPOBAHUS,
METOJI TIEPEHOCA CEKYIIEH MITOCKOCTH;

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas pabota
DK3aMeH
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IIP 37. /loka3piBaTh TEOMETPUYECKHUE OK 01 — OK 09, VYcerHblii onpoc

YTBEPKICHHUS; IIK 2.3 Maremarudeckuii TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas padora
DK3aMeH

ITP 38. IIpuMeHATh reoMeTpUUECKUE OK 01 - OK 09, VYeTHbII onpoc

(haKThI IS peIIeHUs [IK 2.3 Matematnyeckuii TUKTAHT

CTEPEOMETPUYECKHUX 3a]1aY, NunusBunyanbHas

MIPEeIOoJIararoIuX HECKOIBKO II1aroB camocTosTeNnbHas padboTa

pelIeHus1, €CJIU YCIOBHS IPUMEHEHUS [IpakTuueckue paboThI

3aJ1aHbl B IBHOU U HEABHOU popme; KontposbHas padota
DK3aMeH

ITP 39. [IpuMeHATH IpOrpaMMHBIE OK 01 - OK 09, VYeTHbII onpoc

CpEACTBA U JIEKTPOHHO- [IK 2.3 Matematuyeckuii TUKTAHT

KOMMYHUKAIITMOHHBIE CUCTEMBI TIPH NunuBuayanbHas

pEIICHNUU CTEPEOMETPUUECKHUX 3a/1ay; camocTosTenbHas padboTa
[IpakTuueckue padboTh
KounTponbnas pabota
DK3aMeH

P 40. [Tpumensats nonyuyennsie 3Hanuss | OK 01 — OK 09, VYerHbIl onpoc

Ha MPAKTUKE: CPAaBHUBATD, K 2.3 MaremaTuyecKuii TUKTaHT

aHAJIM3UPOBATh U OLICHUBATh PEaIbHbBIE NunuBuayanbHas

CUTYAIINH, IPUMEHSITh U3y4YEHHbIE camocTosITelIbHas paboTa

MOHSTHSI, TEOPEMBI, CBOICTBA B MpolIecce [IpakTuueckue paboThI

MOMCKA PEIICHUSI MaTEMaTUYECKH KonTponbras padbora

chopMyITUPOBAHHOMN MPOOIEMBI, DKk3amMeH

MOJICJIUPOBATH PEAIbHBIC CUTYAIIMU Ha

SI3bIKE€ TEOMETPHUH, UCCIIEI0BATH

MTOCTPOEHHBIE MOJIETTU C

HCIIOIb30BAHUEM I€OMETPUUECKUX

MOHATHUH U TEOpeM, arnapara ainreopsl,

pemarh IpakTUYECKUE 3a/1auH,

CBSI3aHHBIE C HAXOXKJICHUEM

F€OMETPUUYECKHUX BEJINYUH;

IIP 41. ImeTs npeacraBienus o0 OK 01 - OK 09, YcTHBIN onpoc

OCHOBHBIX 3Tanax pa3BUTHs T€OMETPUHU K 2.3 MatemaTuueckui JUKTAHT

KaK COCTaBHOM 4acTu (pyHIaMeHTa
Pa3BUTHUS TEXHOJOTHUH.

NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH




