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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIUCHUTIJIMHBI
00/1.07 MaTemaTtuka

1.1 O6nacTr npuMeHennst padoyveii MporpaMmsl

PabGouass mnporpamma o0mieoOpa3oBaTeabHON JUCHMIUIMHBI TpEeJHAa3HAYeHa [UI M3Y4YCHHS
Matematuku B TpoeCCHOHANBHBIX  oOpaszoBaTenbHbIX opranm3ammsx CIIO, peanusyronmx
o0pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero obmiero odpaszoBanus B mpezaenax ocBoenus OITOIT CIIO na
06a3ze oOcHOBHOro oOmiero o0pa3oBaHUs NPU MOJITOTOBKE CHEIMAIUCTOB CPEIHEro 3BEeHa IIO0
crenranbHocTy CITO 15.02.16 TexHosoruss MalmHOCTPOCHUS

1.2 MecTo TMCUMILIMHBI B YUeOHOM ILJIaHe

YrinyonenHnas — oOmieoOpasoBarenbHas — AucHuIUiMHA — «MaTemaThka»  SIBISIETCS  4YacThIO
o0mieo0pa3oBareIpbHOr0 IMKIa 0OpazoBaTenbHON mporpammbl B coorBerctBuu ¢ PI'OC 15.02.16
TexHoI0rHs MAIIHHOCTPOCHHUS

1.3 ey u nJIaHUpyeMble pPe3yJIbTAThl 0CBOCHUS AN CHUILIHHBI
1.3.1. Heap AUCHUILIHHBI

Copnepxanue mporpamMMmbl 0011e00pa30BaTeIbHON AUCLUILUIMHBI MaTemMaTuka HalpaBlIeHO Ha
JOCTH)KEHHE pPE3y/lbTaToOB €€ H3ydyeHus B cooTBeTcTBUM ¢ TpeboBanumsmu PI'OC COO c yyerom
npodeccronanbHoi HanpasneHHOCTH PI'OC CIIO.

1.3.2. Ilnanupyemble pe3yabTaThl 0CBOEHHUS IUCHUIIIUHBI
JluciumuinHa uMeeT 3Ha4eHHe Mpu (HOPMHUPOBAHWH M Pa3BUTHH OOIMMUX U MPO(EeCcCHOHATBHBIX

KOMIIETECHIIWMN !
Kon HaunMeHoBaHue pe3yabTaTa 00y4eHHUs:
OK 1. Bri6upath criocoObI pereHus 3a1a4 npodeccHoHanbHOM NesITeTbHOCTH IPUMEHUTEIBHO K
pa3IMnYHBIM KOHTEKCTaM
OK 2. Hcnonb30BaTh COBpeMEHHBIE CPEICTBA TIOMCKA, aHAM3a U HHTEpIIpeTalud HHQOpMAIUU 1
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIs BBIOJIHEHHS 33124 MPO(ECCUOHANBHON JAeSTeLHOCTH
OK 3. [TnannpoBaTh 1 peann30BbIBaTH COOCTBEHHOE NPO(ecCHOHaTbHOE H JIMYHOCTHOE Pa3BUTHE,

NPEANPUHUMATEIBCKYIO e TeIbHOCTD B TpohecCHoHaIbHOM cdepe, NCIOIb30BaTh 3HAHUS 110
paBoOBOH M (PMHAHCOBOM I'PaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CHTYaIUSIX

OK 4. O(deKTHBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIGKTUBE U KOMaH/IE

OK 5. OcymIecTBIATh YCTHYIO M TUCHbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCY/IapCTBEHHOM s3bIke Poccuiickoit
Denepanyy ¢ yueToM 0COOCHHOCTEH COLMAIBHOTO M KYJBTYPHOTO0 KOHTEKCTa

OK 6. [IpoaBaATE rpaskJaHCKO-NATPUOTUYECKYIO MO3UILINIO, IEMOHCTPHUPOBATh OCO3HAHHOE IOBECHNE

Ha OCHOBEC TPaAUIIUMOHHBIX pOCCHﬁCKHX AYXOBHO-HPAaBCTBECHHBIX HeHHOCTeﬁ, B TOM YHUCIJIC C
YUYCTOM IrapMOHH3alIU MCKHAITUOHAJIBHBIX YU MCKPCIIUTUO3HBIX OTHOMCHHﬁ, MIPUMCHSTH
CTAHJAAPThI aHTUKOPPYHNIIMOHHOT'O IMOBCACHUA

OK 7. CopeiicTBOBaTh COXPaHEHHIO OKPYKAIOIIEH Cpebl, peCypcocOepekeHN 0, IPUMEHITh 3HAaHUA 00
WU3MEHEHUH KIIMMaTa, IPUHITUITEI OEpEXITMBOTO MPOU3BOICTBA, 3(Hh(HEKTUBHO JIeHCTBOBATh B
Ype3BbIYaHbIX CHTYaIMsIX

OK 8. Hcnonp3oBaTh cpeacTBa GU3MUECKON KYIbTYPHI JJIsi COXPAHEHHSI U YKPETIJICHNUS 37I0POBbsI B
nporiecce MpodecCHOHATBLHON MEATEIFHOCTH U TTOAEPKaHUs HEOOXOIMMOT0 YPOBHS
(hM3MYECKO TTOTOTOBIEHHOCTH

K 1.5 BrIMONHATE pacyeTsl mapaMeTpoB MeXaHMYeCKOH 00padoTKY U3TOTOBIICHHS ACTAICH MallllH, B
TOM YHCIIE C IPUMEHEHHUEM CUCTEM aBTOMATU3UPOBAHHOI'O IPOEKTHPOBAHMUS.

IIK 5.1 TlnanupoBaTh U OCYIIECTBIIATH YIPABIEHUE JEATEIbHOCTHIO MTOJYMHEHHOTO MIEPCOHAA.

K 5.2 ConpoBoxaTh NOATOTOBKY (PMHAHCOBBIX TOKYMEHTOB IO MIPOM3BOJICTBY U PeaTn3alluu

MPOAYKIIMY MAIIMHOCTPOUTEIEHOTO MPOU3BO/ICTBA, MATEPUATBHO-TEXHUUECKOMY 00ECIICUCHUTO
JIEATCITLHOCTH TTOAPA3ICIICHUS.




B pamkax pabouei mporpaMMbl JTUCIMIUIMHBI 00YYarONIUMUCS OCBAWBAIOTCS JUYHOCTHBIC (JIP),
MetarnpeameTHeie (MP) u mpeamernsie pesynbrarsl (I1P)

Koasl Ilnanupyemble pe3yJibTaThl OCBOCHHS U CHUILIUHBI BKIKYAIOT
pe3yJbTaTOB
JIP 01 rpak1aHCKOT0 BOCITUTAHMUSL:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TTO3UIIMU 00YUAIOIIETOCS KaK aKTHBHOTO ¥ OTBETCTBEHHOTO
4jieHa POCCUHCKOTO OOIECTBa, MPEICTaBICHNE O MATEMaTHIECKUX OCHOBAX
(hYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHIA, IPOIEIyp TPAKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI U APYTOE), YMEHHE B3aNMOCHCTBOBATH C CONMATHHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIMSIMH U Ha3HAUYCHUEM;

JIP 02 MMaTPUOTHIECKOT'O BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOHN TPAKIAHCKON MACHTUIHOCTH, YBAKEHHS K MIPOLLIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, [ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUUCKIX
MAaTEMAaTUKOB M POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX JOCTUKCHUHN B
JIPYTHUX HayKaX, TEXHOIIOTUAX, c(hepax IKOHOMUKH;

JIP 03 JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAaHHUE TyXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoaa, chOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHHs, OTUYCCKOI'0O MOBEACHUS, CBA3aHHOI'O C IMIPAKTUYCCKUM IIPUMEHCHUEM )Z[OCTI/DKCHI/II\/'I
HAYKH{ U JESTEIbHOCTHIO YIEHOT0, OCO3HAHUE JTUYHOT'O BKJIaa B IIOCTPOCHHE YCTOWYHUBOTO
Oyymiero;

JIP 04 3CTETUYECKOr0 BOCITMTAHUS:

ACTETHYECKOE OTHOIICHUE K MUPY, BKJIFOUAS 3CTCTUKY MATEMAaTHUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33]1a4, PEHICHUH, PACCYKICHHUI, BOCIPUUMUYUBOCTH K MATEMATHUCCKUM aCTIEKTaM
Pa3IUYHBIX BUIOB HCKYCCTBA;

JIP 05 (hM3UYECKOr0 BOCITUTAHUS:

cOPMHUPOBAHHOCTH YMEHHUS IPUMEHSTh MATEMAaTHUCCKHE 3HAHKS B HHTEPECAX 3I0POBOTO U
6e30macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (3110pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/bIXA, PETYIISAPHAs (hU3UUECKasT
AKTUBHOCTBD), GU3MYECKOE COBEPIICHCTBOBAHUE NP 3aHATUAX CIIOPTUBHO-03I0POBUTEIHHON
JIeSI TEIIbHOCTBIO;

JIP 06 TPYZOBOTO BOCITUTAHUSI:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH TPYIOJI00HS, HHTEPEC K pa3iuuHbIM chepam
npohecCHOHABHOMN JeATEIbHOCTH, CBI3aHHBIM C MATEMATHKOM U €€ TPHIOKCHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIN BBIOOP OyayIieil mpodeccHu U pean30BbIBATH COOCTBEHHBIE
’KM3HEHHBIC TUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MATEMAaTHYECKOMY 00pa30BaHUIO U
caM0o00pa30BaHMIO HA MPOTSHKEHUHU BCEi KM3HHU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B
pEILICHUH MPAKTUYECKHUX 33/1a4 MaTEeMaTHYECKON HAMPaBJICHHOCTH;

JIP 07 SKOJIOTMYECKOI'0 BOCITUTAHMUS:

C(i)OpMI/IpOBaHHOCTB 3KOJIOFI/I‘ICCKOI>’I Ky.HI)TypI)I, IIOHUMAHHUEC BJIIUSIHUS COIUAJIBHO-
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE ITPUPOTHON U COIUAIBHOM CpeJibl, 0CO3HAHUE
rII00aTBbHOTO XapaKTepa SKOJIOTUIECKHUX po0JIeM, OpUEHTAIUS Ha TPUMEHEHUE
MaTeMaTHUYSCKUX 3HAHUH JIJIs PEIICHUS 3a1a4 B 00J1aCTH OKPYIKaIOIICH cpelibl, IITaHUPOBaHUE
MTOCTYIKOB M OIICHKH WX BO3MOXKHBIX MTOCIIEICTBUH JIJIsl OKPYIKAIOIIECH CPEJIbI;

JIP 08 LIEHHOCTH HAyYHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIIIECTBEHHOM NMPAaKTUKH, TOHUMaHUE MAaTEeMaTHIECKON HayKH Kak chepbl
YEJIOBEUECKOU JEesITeNIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl Pa3BUTHUS [IUBUIN3ALIUY,
OBJIAJICHUE S3BIKOM MaTEMAaTUKU U MaTEMaTUYECKON KyJIbTypOl KaK CpPEeICTBOM MO3HAHUS
MHpPa, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO ACATSIILHOCTh
WHJUBUIYAJIBHO U B TPYIIIIE.

MeTtanpeaMeTHbIe

MP 01 Jlo2uyeckue 0elicmeust KaxK 4acmy No3HA8aAMeENbHbIX YHUBEPCATbHBIX YUeOHbIX OeUCMBUIL:
BBISIBJISITH U XapaKTepHU30BaTh CYIIECTBEHHBIE IPU3HAKA MaTeMAaTUIECKIX 00BEKTOB, TIOHATHH,
OTHOIIICHUH MEXIy MOHATUAMH, ((OPMYIUPOBATEH ONPENCICHUS MTOHITUH, YCTAaHABIUBATh
CYIIECTBEHHBIN NMPU3HAK KiIaccu(hUKamuy, OCHOBAHUS 11 00OOIICHHS U CPAaBHEHUS,
KpUTEPUHN TPOBOIUMOTO aHAIIN3A;

BOCIIPHHUMATD, OPMYITUPOBATH U TPe0OPa30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIE U
OTpHIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;




BBISIBIIATH MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOJIIOIEHUAX U YTBEPKACHUSX, IpeUlaraTh KpUTEPUH AT BHISIBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUH;

JieNaTh BBIBOJBI C MCIIONB30BaHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIOYEHUI 10 aHAJIOTUY;

MPOBOJUTH CAMOCTOSITEIBHO JJOKa3aTeIbCTBA MATEMaTHYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOTO), BEICTPaUBaTh apryMEHTALIUIO, IPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHI,
00OCHOBBIBaTbH COOCTBEHHBIE CYXKACHHUS U BHIBOJIBL;

BEIOHMpATH CIIOCcO0 penreHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HauboJiee MOIXOSIIMN ¢ YYETOM CaMOCTOSITETILHO BBLICTICHHBIX KPUTEPUEB).

MP 02

uccredosamenvckue 0elcCmeus Kaxk Yacmos NO3HABAMENbHbIX YHUBEPCANbHBIX YHeOHbIX
oelicmeuil.

HCIIOIb30BaTh BOMPOCHI KaK UCCICI0BATEILCKUI HHCTPYMEHT MO3HAHUS, (GOPMYTHPOBATH
BOIPOCHI, PUKCUPYIOIINE IPOTUBOPEUNE, MPOOIIEMY, YCTAHABITUBATh UCKOMOE U JIAHHOE,
(hopMHpPOBAaTh THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUIECKOT0 00BEKTa, SIBJICHUS, MTPOIIECCa, BHISIBICHUIO
3aBUCHMOCTEH MEX]Iy 00bEKTaMU, SIBICHUSIMH, MTPOIICCCAMU;

CaMOCTOSITEIBHO (POPMYITHPOBATH OOOOIIICHHUS W BBIBOBI ITO PE3YJIbTATaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHMUS, OLICHUBATh IOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJOB
# 00001IEHMIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKKE BBIBUTaTh MPEAMOIOKEHHUS O €r0
pPa3BUTHHU B HOBBIX YCIOBHUSX

MP 03

YMenus pabomams ¢ ungopmayueli Kak 4acmv NO3HABAMENbHBIX YHUBEPCANbHBIX Y UeOHbIX
Oeticmeuii:

BBIBIIATH Je(UIMTH HHPOPMAIIHH, JaHHBIX, HEOOXOAUMBIX JUIS OTBETA Ha BOIIPOC U LIS
peleHus 3a1a4m;

BBIOMpAaTh HHPOPMALINIO M3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAITHM3HPOBATh,
CHCTEMAaTH3UPOBATh U HHTEPIIPETHPOBATh MH()OPMAIHIO PA3IMIHBIX BUIOB U (HopM
NPe/ICTaBICHHS;

CTPYKTYpHPOBATh HHOOPMAIIHIO, TIPENICTABIATH €€ B Pa3UUHBIX (hopMax, HILTIOCTPHPOBATH
rpaduyecky;

OLICHUBATh HaAEKHOCTh HH(OOPMALIMH TI0 CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPHTEPHSIM.

MP 04

KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUEOHbIX 0eliCMEUIL:

BOCIIpUHUMATDL U q)OpMy.HI/IpOBaTL CYXXACHHA B COOTBETCTBHHU C YCIIOBUAMU U LCTIAMUA
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PSHHUS B YCTHBIX U MIUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PELICHUS 331a4i, KOMMEHTUPOBATH MOTYYSHHBIN
pe3yJIbTarT;

B X0JIe 00CYKAEHUS 33/1aBaTh BOIPOCHI 110 CYHIECTBY 00CYKIaeMOil TeMBI, IPOOIEMBI,
pelaeMoii 3ajauu, BEICKa3bIBaTh UICH, HAlleJICHHBIE Ha TIOUCK PEIIEHHsI, COIIOCTABIISTH CBOU
CYXKACHHUA C CYXKIACHUAMU APYTIUX YHaCTHUKOB JUajiora, O6Hap}I)KI/IBaTB pas3iMiIne u CXoACTBO
MO3HIIMH, B KOPPEKTHOU (popMe GOpMYIIMPOBATh PA3HOTIIACHS, CBOH BO3PAKEHHUSI,
MPEICTaBISTh Pe3ybTaThl PELICHHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0OBAHUS, IPOEKTa,
CaMOCTOATCIBHO BBI6I/IpaTB Q)opMaT BBICTYIIICHHUA C y‘IéTOM 3aaa4 Mpe3CHTal U
0COOCHHOCTEN ayTUTOPHH

MP 05

PecyISIMUBHBIX YHUBEPCATLHBIX YYCOHBIX 0eliCTNEUIL:

COCTAaBIIAATH IJIaH, aJITOPUTM PELICHU 3aJauu, BEIOUPATh CIIOCO0 peleHHs ¢ Y4ETOM
HUMEFOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH M KOPPEKTUPOBATH
BapHAHTHI pEIIeHUH ¢ Y9ETOM HOBOH MH(OPMAIIHH.

MP 06

VMEHUsI CAMOKOHMPOIS KAK YACHb PECYNIAMUBHBIX VHUBEPCANLHBIX YYUCOHBIX 0eUCTEUIL:
BIIa/ICTh HAaBBIKAMH TO3HABATEILHON Pe(ISKCUU KaK 0CO3HAHMSI COBEPIIACMBIX JEHCTBUN U
MBICITHTENLHBIX MTPOIIECCOB, X PE3yIbTATOB, BIAJCTh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa pelieHUs MaTeMaTHISCKON 3aj1a4u;

MPEIBUICTHh TPYIHOCTH, KOTOPBIC MOTYT BO3HUKHYTh NIPY PEIICHUH 33/]a41, BHOCUTh
KOPPEKTHBHI B JICATENILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, IAHHBIX, HAHICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IETH U YCIOBHUSIM, OOBSCHATH IPUYNHBI JOCTIKCHUS
WA HEJTOCTHKEHHS PE3YJIbTATOB JISSITEILHOCTH, HAXOIUTh OIINOKY, TaBaTh OLCHKY
MIPUOOPETEHHOMY OTIBITY




MP 07

VMEHUST COBMECIMHOU OesTMeTbHOCIL:

MOHUMATh U UCTIOJIh30BaTh MIPEUMYIIIECTBA KOMAHTHON W UHIUBHUIYyaIbHON paboThI IpH
pelieHny y4eOHBIX 3a/1a4, MPUHUMATH 11eJIb COBMECTHOMU JCSITETbHOCTH, IJIAHHUPOBATh
OpTraHM3aIUI0 COBMECTHOM paboThI, pacipeAesisaTh BUIbI paboT, JOrOBapUBaThCsI, 00CYKIATh
MIPOIIECC U Pe3YIbTAT PabOThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFOCH;

Y4acTBOBATh B TPYMIIOBBIX popMax paboThl (00CyKIeHUS, 0OMEH MHECHUH, "MO3TOBBIC
ITYPMBI" ¥ UHBIE), BBIMIOIHATH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH CBOU JICHCTBUSI C
JNPYTUMH YJICHAMU KOMaH]IbI, OICHUBAThH KAYECTBO CBOETO BKJIAJ(a B OOIINH MPOAYKT IO
KpUTEpHSIM, chOpMYITMPOBAHHBIM YYACTHUKAMU B3aHMOJICHCTBUSI.

IIpeaMeTHBbIE

TP 01

BJIaJCHUC MCTOJAaMHU JOKA3aTCIIbCTB, aJITOpPUTMaMU PCIICHUA 3a1a4; YMCHHC (bOpMyj'II/IpOBaTI)
onpeacjaCeHusi, aKCHOMBI U TCOPEMBI, ITIPUMEHATH UX, IIPOBOJAUTH JOKA3aTCIbHBIC PACCYKICHUA
B XO0JI€ PCHICHU 3a0a4,

1P 02

yMEHHE OIIePUPOBATh MOHATHIMHU: CTEIIEHb YKCa, JIoTapu(M YKciia; yMEHUE BBIOIHSTH
BBIYUCIICHHUE 3HAUEHHI U TpeoOpa3oBaHysl BRIPaKEHUI CO CTENICHSIMH | JorapudmMamu,
peoOpazoBaHus IPOOHO-PAITMOHATHHBIX BEIPAKECHHIA;

ITP 03

YMEHUE ONEPUPOBATh MOHATUAMMU: PALlMOHAIBHBIE, UPPALUOHAIIBHBIC, [I0KA3aTEIIbHEIE,
CTETICHHEBIE, JIoTapu(hMUUECKIE, TPUTOHOMETPUYECKHE YPAaBHEHHSI 1 HEPaBEHCTBA, HX
CUCTEMBI,

I1P 04

YMEHHE OTIepUPOBATh MOHATHIMHA: (DYHKITUS, HEMTpepbIBHAS (DYYHKIIHS, TPOU3BOIHAS,
epBooOpa3Has, ONpeIeIICHHBIA UHTETPAI; YMEHUE HaXOUTh MPOU3BOIHBIC 3JICMEHTAPHBIX
(hYHKITHI, UCTIOJIB3YsI CITPABOYHBIC MaTEPHUAJIBI; UCCIICAOBATh B IIPOCTECUIIIMX CITydasK
(hyHKIIME Ha MOHOTOHHOCTB, HAXOIUTh HANOOJIBIIINE ¥ HANMEHBINNE 3HAYCHUS (DyHKIIHIA,
CTPOUTH Irpa)Ki MHOTOUICHOB C HCITOJIF30BaHUEM allllapaTa MaTeMaTHIeCKOTO aHaJIH3a;
MIPUMEHSTH ITPOU3BOIHYIO MIPH PEUICHUU 3a1a4 Ha JBHUKCHUE; PELIaTh IPAKTHUKO-
OpPHUEHTHPOBAHHBIE 33/Ia4M HA HANOOIBIINE U HANMEHBIIINE 3HAYCHHS, HA HAX0XK/ICHUE Iy TH,
CKOPOCTHU U YCKOPEHHS;

I1P 05

YMEHHUE OTNePUPOBATH MOHATUSIMH: PallMOHANbHAS (YHKIHSA, TTOKa3aTenbHas QyHKIUS,
cTerieHHast GYHKIUS, JorapudmMuieckas GyHKIHs, TPUTOHOMETpHUYeCKHe (PYHKIIUH, 00OpaTHEIE
(YHKIMU; yMEHHE CTPOUTH IpaUKN H3YUeHHBIX (DYHKIMH, NCTIONB30BaTh TpaduKu mpu
M3y4YEeHHUH TPOIIECCOB M 3aBUCHMOCTEH, IPU PELICHUH 3a/1a4 U3 APYTHX yYEOHBIX MPEAMETOB H
3a]a4 13 peajbHOM KU3HH; BBIpAKaTh (HOPMYJIaMU 3aBHCUMOCTH MEXK/Y BEIMUMHAMU;

1P 06

yYMEHHE pelaTh TEKCTOBBIE 3314l Pa3HbIX THIIOB (B TOM YMCIIE Ha MPOLIEHTHI, I0JIM U YacTH,
Ha JIBH)KEHHUE, paboTy, CTOUMOCThH TOBAPOB U YCIIYT, HAJIOTH, 3aJa4i U3 00J1aCTH yIpaBiIeHUs
JUYHBIMU U CEMEHHBIME (DMHAHCAMM); COCTABIISITh BBIPAYKEHHSI, YPaBHEHHSI, HEPABEHCTBA U HX
CHUCTEMBI 110 YCIIOBHIO 3aJ]a4H, HCCIIEN0BATh IIOJIy4€HHOE PEIIEHUE U OLICHUBATh
MPaBIONOJ00OHOCTh PE3YJIBTATOB,;

1P 07

YMEHHE OTIepUPOBATh MOHATHSIMHE: CpeiHee apuMeTHIECKOe, MeriaHa, HanOoJbIIee U
HaMMeEHBIIIee 3HAYCHNUSI, pa3Max, JUCIIEPCHsl, CTAaHJAPTHOE OTKIIOHEHHE YHCIOBOIO Ha0opa;
YMEHHUE H3BIICKATh, HHTEPIIPETUPOBATH HHQOPMAIIHIO, PEJICTABICHHYIO B TaOIHIaX, HA
Irarpammax, rpagukax, OTpaskarollyro CBOMCTBA peaibHbIX IPOLIECCOB U SIBJICHUIA;
MIPECTaBIATh MHPOPMAIHIO C TOMOIIIBIO TAOJIUIl M TUArpaMMm; UCCIIEI0BATh CTATHCTUIECKHE
JIAaHHBIC, B TOM YHCJIE C TPUMEHEHUEM IpaueCcKiX METOJIOB U AIIEKTPOHHBIX CPEJICTB;

I1P 08

YMEHHE OTEPUPOBATH MOHATHAMU: CITYYalHBIA OMBIT U CIIYYaiiHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHSI; YMEHHE BBIUUCIISATE BEPOSTHOCTh C HCIIOJIE30BaHUEM IpapUuecKux
METO/IOB; IIPUMEHSTH (HOPMYJIbI CJIOKEHHUS U YMHOKECHHUS BEPOATHOCTEH, KOMOMHATOPHBIC
(dakThl ¥ (HOPMYJIBI ITPY PEIICHUH 3a/1a4; OLICHUBATh BEPOSATHOCTH PEaIbHBIX COOBITHI;
3HAKOMCTBO CO CIy4YailHbIMU BETUYMHAMU; YMEHHUE IPUBOJUTDH IPUMEPDI IIPOSBICHUS 3aKOHA
0O0JIBIINX YUCEJT B IPUPOIAHBIX U OOIIECTBEHHBIX SIBJICHUIX;

I1P 09

YMEHHUE OTIepUPOBATH TIOHATHUSAMH: TOUKA, TPSMasi, ITIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBII
YTOJ1, CKPELIUBAIOIINECS MPSIMBIE, MApaIEIbHOCTh U MEPICHANKYIIPHOCTD MPSMBIX U
IJIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ MEXIY MPSMOM U IIIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHIE M)XKy NMPSMBIMHU, PACCTOSHUE
MEX/1y ITOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh P PEIICHNH 33/1a4 H3yUeHHBIE (PaKThl U
TEOPEMBbI INTAHUMETPHUH; YMEHUE OLICHUBAThH pa3Mephl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

[P 10

YMEHHE ONEePUPOBATh MOHITHSIMU: MHOTOTPAHHUK, CCUSHIE MHOTOTPAHHUKA, KYO,
napaieNenuIie/1, Tpu3Ma, TupamMua, GUrypa u oBEpXHOCTh BPALCHUS, IMIIMHJIP, KOHYC,
map, cdepa, cedeHus GUTYpBI BpaICHHSI, TUIOCKOCTh, Kacaromiascs cepbl, HWINH/PA, KOHYyCa,
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TUTOINAIb TOBEPXHOCTH TUPAMHU/IBI, IPU3MBI, KOHYCa, IIHIHHIPA, IDI0MAAb chepbl, 00beM
Ky0a, MpsIMOYTOJIFHOTO TapaJuIesennIieia, MUPaMUIbl, IPU3MBIL, IMIMHAPA, KOHYCa, I1apa;
yMeHHEe n300pakaTh MHOTOTPaHHUKHU U MIOBEPXHOCTH BPAIICHUS, X CEUCHUS OT PyKH, C
MIOMOIIBIO YePTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MTPABIIIFHBIE MHOTOTPAHHUKH;

ITP 11 YMEHHE OTICpUPOBATh TIOHATHSAMH: IBIKCHHUE B TIPOCTPAHCTBE, O0OHBIE (GUTYPHI B
MTPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHHUE IIONIA IeH TTOBEPXHOCTEH ¥ 00EMOB MO I0OHBIX
(huryp pu pemeHnu 3a1ay;

I1P 12 YMEHHE BBIYHUCIIATH TEOMETPUICCKUE BETMYNHEI (TMHA, YTOJ, IOk, 00BEM, ILIOIIA b
MTOBEPXHOCTH ), UCTIONB3YS U3YUYCHHBIC (DOPMYIIBI U METOIBI;
IIP 13 YMEHHE ONEPUPOBATh MOHATUAMHU: NPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, KOOPJIWHATHI TOUKH,

BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE TPOU3BEICHNE, YTOJ MEKAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YUCIIO; HAXOJUTH C TIOMOIIBIO N3YYEHHBIX (GOPMYTT
KOOPJAMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKAY ABYMS TOUKAMU;

ITP 14 YMEHHE BbIOUPATh MOIXOSAIINN U3yYSHHBINH METO/ JUIS PEIICHUS 3a/1a4M, Paclo3HaBaTh
MaTeMaTHdecKue (PakThl 1 MaTeMaTHIECKUE MOZEIH B IIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOIUTH IPUMEPBI MATEMaTUUECKUX OTKPBITUI
pOCCHIICKON M1 MUPOBOM MaTeMaTU4eCKON HAyKH.

OcBoeHHe colep:KaHUs TUCIHUIUIMHBI 00ECIeYMBACT JOCTHIKEHHE CTYIEHTaAMH ILIAHUPYEMbBIX
JUYHOCTHBIX PE3yJbTATOB 4epe3 peanu3ainuio lIporpaMmbl BOCIHUTAHMS M COLMAIA3AIUU CTYJICHTOB
I'BIIOY «3natlK» B pamkax HanpaBJI€HUI U IPOEKTOB:

HANPABJIECHHS IIpoexkThl/MepoONPHUATHS
I'pask 1aHCKO-TTATPHOTHYECKOE MEPOTIPHUATHS AEKA bl INKIOBOH KOMHCCHH
00111e00pa30BaTEILHBIX TUCITUILINH
ITpodeccronanbsHO-OPHEHTHPYOIIIEE MEPOTIPHUATHS KA bl IINKIOBOH KOMUCCHU
00111e00pa30BaTENbHBIX TUCITUILTNH
KynsTypHO-TBOpUECKOE MEPOTIPUATHS TEKA bl [INKIOBOH KOMHCCHH
00111e00pa30BaTENIbHBIX JTUCITUILINH
CrniopTHBHOE U 3I0pOBbecOeperaroiee MEPOIIPUATHS ICKa bl IINKIOBOH KOMUCCHH
00111e00pa30BaTEIbHBIX TUCITUIIHH
DKOJIOTHYECKOE MEPOTIPHUATHS TEKA Bl IINKIOBOH KOMHCCHH
00111e00pa30BaTENIbHBIX JTUCITUILINH
BusHec-opueHTHpYIOIIEe «DHUHAHCOBAs TPAMOTHOCTHY




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

2.1 O0Bbem 0011€00pa30BaTEIbHOM JUCHUIIJIMHBI U BUbI Y4eOHOii padoTbl Bua O0bem B yacax
y4eOHOi padoThl

O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUILIHHBI 292
OCHOBHOE coj/Iep;KaHue

TEOPETUYCCKUE 3aHATHUS 158
J1ab0paTOPHEIC 3aHATHS -
MPAKTUYECKUE 3aHATH 110
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (cofepKaHNe MPUKIATHOTO 60
MOJYJIs1)

TEOPETHYCCKHEC 3aHATHS 14
J1ab0paTOpPHEIC 3aHATHS -
MIPAKTUYECKUEC 3aHITH 46
WHINBUAYaJIbHBIN IPOSKT Hem
IIpomesricymounas ammecmauusn 6 ghopme 24
9K3aMeHa




2.2 TemaTnyeckuii MJIaH U cojiep:KaHNe TUCHUIIMHBI MaTeMaTHKa

HaumenoBanue Conep:xanue yue0HOro MaTepuaJa Oo0bem ®opmupyeMbIe
Pa3aesI0B M TeM 4acoB KOMIIeTeHIINU
1 2 3 4
Pazgen 1. IToBTOpEHHE YUEOHOI0 MATEPHAJIA OCHOBHOM IIKOJIbI 12
Tema 1.1 Coneprxanue yuyeOHOrO MaTepuaia OK 01, OK 02,
Crenens. 1 | Apudmernyeckne neHcTBHUS C OOBIKHOBEHHBIMU U AECSTHYHBIMHU JPOOSIMHU 2 OK 03, OK 04, OK 05, OK
YpaBHeHus u 2 | CreneHb ¢ HaTYpaJIbHBIM H IIEJIBIM [TOKA3aTEIEM, CBOWCTBA CTENICHU. ApHU(PMETHIECKNI KOPEHb U €r0 2 06
HEPaBEHCTBA CBOMCTBa OK 07, OK 08
3 | YpaBHeHwus u HEpaBeHCTBA 2 JIP 06, JIP 08
JlaGopatopHble paboThI MP 01, MP 02, MP 03,
TIpaKTHYECKHUE 3aHATHS MP 04, MP 05, MP 06,
Tema 1.2 Conepxanue yuyeOHOrO MaTepuaia MP 07
I'eomeTpust Ha 1 | Bunsl Iiockux GUryp v ux riomaib 2 1P 02, ITP 03, TP 06
TLI0CKOCTH [pakTrdeckue 3aHATHS
I13 Nel TIpakTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce F€OMETPUH Ha INIOCKOCTH 1
KoHTponbHble paboThl: BX0HON KOHTPOJIb 2
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iep:KaHue (coepKaHNe NPUKJIATHOTO MOIYJIs1) 1
[IpakTrdeckue pacdéTsl O GOpMYyIIaM, IOCTPOCHUE U UCCIICIOBAHNE IIPOCTEHITNX MaTeMaTHYeCKuX Mojeneit (Pemenne mpakTuko-
OPHUEHTUPOBAHHBIX 3a7a4)
Pasznen 2. JleliCTBUTEIbHBIE YN CJIA 4
Tema 2.1 Copepxanue yaeOHOro Marepuaia
MHo:xecTBO 1 [ PauuoHanbHble U MPPALMOHAJIbHBIE YHCIA 2 OK 01, OKO02,
PAUMOHAJIBLHBIX U JlabopaTopHBIE PabOTEI OK 03, OK 04, OK 05, OK
HPPANHOHATBHBIX IpakTH4ecKue 3aHATUs 06,
"ncea KoHTposibHBIE pabOThI OK 07, OK 08
Tema 2.2 Copepxanue yaeOHOro Marepuala JIP 05, JIP 06, JIP 08
MHoxecTBO 1 | MHoecTBO JIeHCTBUTENBHBIX YHces. MoJ1yJlb AEHCTBUTENILHOIO YMCIa 2 MP 01, MP 03, MP 04,
el CTBUTEILHBIX JTabopaTopHbIE PAGOTE MP 05, MP 06, MP 07
qucesa IIpakTryeckue 3aHsITUs
KonTtponsHEIe paboTh
Pazpnen 3. DyHKuUU 6
Tema 3.1 Copepxanne yueOHOT0 MaTepHuaia OK 01, OK 07,
Yucaoseie pynknun | 1 | YucnoBas GyHKIMS, €€ CBOMCTBA 2 OK 08
2 | Iepuognueckas yukuwps. O6patHas G yHKIUS 2 JIP 01, JIP 06, JIP 08
JlaGopatopHble paboThI MP 01, MP 03, MP 04,
[IpakTudeckue 3aHATH MP 05, MP 06, MP 07
I13 Ne2 DneMeHTapHbIE (YHKIHH 1 IIP 04,ITP 05
KonTtpospHbie paboThI
IMpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iepKaHMe (CoepKaHNe MPUKJIATHOTO MOAYJIsT) 1
YncnoBble (YHKIMU B TPOM3BOACTBEHHBIX Ipolieccax (Penienne npakTnko-opHeHTHPOBAHHBIX 33/1a4)
Pasnen 4. OCHOBBI TPUTOHOMETPHH 42 OK 01, OK 02, OK 03, OK
Tema 4.1 Coaep:xkanue yue0HOT0 MaTepuasa 04, OK 05, OK 07, OK 08
Tpuronomerpudyecku | 1 | Paguannas mepa yria. TpuroHomerpuieckast OKpYKHOCTh 2 JIP 01, JIP 03, JIP 06,JIP
e pyHKnun 2 | Tpuronomerpuueckue GYHKIIMHA YHCIOBOTO apryMeHTa 2 07, JIP 08
3 | ®yHKIMK cHHYCA U KOCHHYCA, UX CBOMCTBA U rpaduKu 2 MP 01, MP 03, MP 04,
4 | I'paduk rapMOHHYECKOTO KOJIeOaHHs 2 MP 05, MP 06, MP 07
2 I1P 03, ITP 05, ITP 06, ITP
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5 | ®OyHKIMK TAHTCHCA U KOTAHTEHCA, MX CBOMCTBA M rpadyuku
6 | O6GparHBIE TPUTOHOMETPHUYECKHE (DYHKIIUH

JlaGopaTopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

14
TK 1.5

I13 Ne3 Tloctpoenue rpapukos pynkmmi y=mf(x) u y=f(kx) 1
I13 Ne4 TIpeoOpa3zoBaHUE TPUTOHOMETPHUYCCKUX (DYHKIIUH 1
KonTtposbHbIe paboThI
Tema 4.2 Copepxanrie yaeOHOr0 MaTepuaia
DopMy.JIbl 1 | OcHOBHBIE TPUTOHOMETPHUIECKUE TOXKIECTBA 2
TPUTOHOMETPHH 2 | ®opMyITBI CIIOKEHUS APTyMEHTOB 2
3 | ®opmMyJbl JBOWHOTO apryMeHTa U IIOHW)KEHHS CTEICHU 2
JlabopatopHbie paboThHI
[IpakTudeckue 3aHATHS
I13 Ne5 ®opmynsl npuBeACHUS 1
[13 Ne6 dopmybl HOJOBUHHOTO yIiia 1
113 Ne7 TIpeoOpa3oBaHre TPUTOHOMETPHUYECKUX BhIPAKECHHI 1
KoHTposnbHbIe paboThI
Tema 4.3 Copepxannie yueOGHOr0 MaTepuaia
Tpuronomerpuuecku | 1 | ApkcuHyc, apKKOCHHYC, apKTAHI€HC 2
¢ ypaBHECHHUA 1 2 | TIpocreiinye TPUrOHOMETPHUYECKHE YPABHEHHUS 2
HEpaBEeHCTBA 3 | OHOpOAHBIE TPUIOHOMETPHYECKHE YPABHEHHS 2
4 TpuronomeTprueckre HEpaBEeHCTBA 2
JlaGopatopHbie paboThI
[pakTrdeckue 3aHATHS
I13 Ne8 MeTomp! perieHust TPUrOHOMETPUIECKUX YPaBHEHHH 1
113 Ne9 CucteMbl TPUTOHOMETPUUECKHUX YpaBHEHUH 1
KonTponbHast padora Ne2 OCHOBBI TPHTOHOMETPHHU 2
[IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPUKJIATHOTO MOAYJIs1)
I'pacduk rapmonmyeckoro konedanus. TpUroHOMETpUYECKHE YPaBHEHHUS U HEPABEHCTBA 7
OmnmcaHne MPOU3BOICTBEHHBIX POIIECCOB C IMOMOMIBIO rpaduka QyHkiun (PereHne npakTHKO-OPHEHTHPOBAHHBIX 3a/1a9)
Pa3nmen 5. KomnuiekcHbIe ync/ia 8 OK 02, OK 03, OK 04, OK
Tema 5.1 Cogepxanre yaeOHOTO MaTepHraia 07, OK 08
Onpenenenne 1 | KoMIleKCHBIE YKCTa. 2 JIP 06, JIP 08
KOMILJIEKCHOI'0 YU CJIa .Ha60paT0pHBI€ pa60T1,1 MP 01, MP 03, MP 04,
IIpakTUYeCcKHUE 3aHATUS MP 05, MP 06, MP 07
I13 Ne10 [IeiicTBHUS HaZ KOMIUIEKCHBIMHU YHCIIAMH B ajreOpandeckoi popme 1 1P 02
I13 Nel1 KBazpaTHble ypaBHEHHS 1
KonTtposubHbIe paboThI
Tema 5.2 Conepxanne yaeOHOTO MaTepHuaa
Tpuronomerpuvecka | 1 [ TpuroHomerpuueckas hopMa KOMILUIEKCHOTO YHCIIA M AeHCTBYS Hal HUMM 2
s popma JlaGopaTopHble paGoThl
KOMIIVIEKCHOI'0 YHCJIa HpaKTH‘ICCKHC 3aHIATUI
KonTposapHbIe paboThI
IMpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iepKaHMe (CoepKaHNe MPUKJIATHOTO MOAYJIsT) 2
KomruiekcHble gncina (Pemenne npakTHKO-OPHEHTUPOBAHHBIX 33/1a4)
Paznen 6. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 24
Tema 6.1 Copepxannie yaeOHOT0 MaTepuaia OK 01, OK 03, OK 04, OK
IapanieabHOCTh 1 | AKCHOMBI CTEPEOMETPHH H CIICACTBUS W3 HHX. 2 07, OK 08
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NPAMBIX U 2 | TIapamiensHOCTH TPEX MPAMBIX. IlapamiebHOCTD MPSAMOil M INIOCKOCTH B IIPOCTPAHCTBE 2 JIP 06, JIP 08
TJI0CKOCTeH B 3 IMapasmiensHOCTh TI0cKoCcTel. CBONWCTBA MapajuIC/IbHBIX IJIOCKOCTEH 2 MP 01, MP 02, MP 03,
NPOCTPAHCTBE 4 TMapaiiebHoe TPOEKTHPOBAHHE 2 MP 04, MP 05, MP 06,
JlabopaTopHbie pabOThHI MP 07
[pakTuyeckue 3aHATHS [P 01, ITP 09, TIP 12, TIP
I13 Nel2 [MapannensHbIe TpsMBIE B IpocTpaHCTBE. CKPEIIUBAIOMINECS TIPSIMBIE. 1 14
113 Ne13 TlocTpoeHHe ceueHUMH 1 HK 1.5
KoHTposbHbIe paboThI
Tema 6.2 Coniepkanue ydeOHOTO MaTepuaa
Hepnenaukyasipaoct | 1 | TlepnenaukynspHble IpsAMbIE B IPOCTPAHCTBE. [IpU3HAK MepHeHAUKYIAPHOCTH IPAMOM U TIOCKOCTH OK 01, OK 03, OK 04, OK
b NPSIMBIX 2 | Iepnenaukysp u HaKIOHHBIE, TeopeMa 0 Tpex TepIeHIHKYIsPax 2 07, OK 08
TLTOCKOCTCH B 3 JByrpanssiii yroiu. IlepneHauKyaspHOCTh ABYX IJIOCKOCTEN 2 JIP 06, JIP 08
NMPOCTPaHCTBE ’ 2 MP 01, MP 02, MP 03,
JlabopaTopHbie paboTHI MP 04, MP 05, MP 06,
IIpakTrueckue 3aHATUSA MP 07
I13 Nel14 Yron mexay npsAMON U MIOCKOCTHIO 1 LIP 01, ITP 09, ITP 12, ITP
113 Nel5 ITapamienbHOCTh M NEPIESHANKYIIPHOCTh B IPOCTPAHCTBE 1 14
Kontponpraas padota Ne3: [TapamiensHOCTh U HEPICHIUKYISAPHOCTE B IIPOCTPAHCTBE 2 IIK 1.5
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lepKaHue (colep:KaHNe NPUKJIATHOTO MOAYJIs1) 4
[MapasnnensHbie TpsMbIe B pocTpancTBe. CkpenuBaromuecs npsimeie. [loctpoenue ceuenuii (PenieHre npakTHKO-OpUSHTUPOBAHHBIX
3aJ1a9)
Pasgen 7. MHOrorpaHHMKH H TeJia BpallleHUsl 38
Tema 7.1 Cojeprxanue yueOHOr0 Marepuaia OK 01, OK 02, OK 03, OK
le/I3M2. anaMnna 1 pr]?,Ma U €€ BUJbL 2 04, OK 06, OK 07, OK 08
2 | Do A
[Mupamuna, npaBrIIbHAS THPaMUIA ) ) )
4 | Vceuennas mrpamMuIa 1 ﬁllz 8‘7" MP 05, MP 06,
JlaGopatopHble paboThI
IIpakTudeckue 3aHATHUS ?2P IQIII; IIIAF 10, IIP 11, TIP
13 Nel6 Cummerpus B KyOe, mapauiesienuiesie, Ipu3Me, MupaMue 1 MK 15
I13 Ne17 Muororpansauku. [IpaBuiibHBIE MHOTOTPAaHHUKHI 1 )
I13 Nel8 ITnomans mosepxHocTed. OOBbEM IPU3MBI 1
I13 Ne19 ITnomaxns moBepxHOCTEeH. OOBEM MUPaMUIBI 1
I13 Ne20 ITpumepsl cuMMeTpHH B Ipodeccun 1
KonTponbHast pabota Ne4d MHOrOrpaHHUKH 2
Tema 7.2 Copepxanue yaeOHOro Marepualia
Huannap. Konyec. 1 | Huwmasnp 2 OK 01, OK 02, OK 04, OK
Hlap 2 | Konyc. YceueHHbIH KOHYC 1 06, OK 07, OK 08
3 | Cohepa u map. KacarenpHas INIOCKOCTH K cepe 1 JIP 06, JIP 08
JlaGopaTopHbie paboThI MP 01, MP 02, MP 03,
[IpakTuueckue 3aHATH MP 04, MP 05, MP 06,
I13 Ne21 ITnomaas noBepXHoCTH HuHEApa. O0beM LUIHHAPA 1 MP 07
I13 Ne22 ITnomans noBepxHocTel KoHyca. O0beM KoHyca 1 1P 01, ITP 10, TIP 11, TTP
I13 Ne23 O0bem miapa, HIapoBOTO CETMEHT, CIIOS M CEKTOpa 1 12, 1P 14
I13 Ne24 OtHomenre 00bEMOB TOJOOHBIX TEI 1
I13 Ne25 KomOWHAIIMH MHOTOTPAHHUKOB U TEJ BPAICHUS 1
Kontponpnas pabora Ne5 Tena BpanieHus 2
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IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COep:KaHMe (CoepKaHNe MPHKJIAHOTO MOIYJIs)
Meuororpanuuku. [IpaBuibHbie MHOTOrpaHHUKH (PellieHne MpakTHKO-OpUeHTHPOBAaHHbIX 3a/1a4),

HpI/IMepLI CUMMCTPHUHU B r[pot,’peccm[ Jlmomaau HOBerHOCTeﬁ 1 00BEMBI TEII BpallCHUA (PemeHHe IMPAKTUKO-OPHUCHTHPOBAHHBIX 33.[[3‘{)

14

Pasnen 8. BeKkTOpbI B IPOCTPAHCTBE 14
Tema 8.1 CojaepkaHue yueOHOTro MaTepuaia OK 01, OK 02, OK 03, OK
JeiicTBust Hajx 1 | [onstue BexTopa. JlelcTBrs Hal BEKTOpaMH 2 04, OK 07, OK 08
BEKTOpamMu 2 | KommianapHsle BEKTOPbI 2 JIP 06, JIP 08
JlabopaTopHbie paboThI MP 01, MP 02, MP 03,
[IpakTuueckue 3aHsITH ﬁg 8‘7" MP 03, MP 06
KontpomnsHbie paboTh TP 01, TIP 13
Tema 8.2 Conepxanue yuyeOHOrO MaTepuaia
Meron xoopaunar B | 1 | [IpsiMoyrosibHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE 2
IPOCTPaHCTBE 2 | CxaNspHOE IPOU3BENCHHE BEKTOPOB. YOI MEKIY IPAMOH H IIOCKOCTEIO 2
JlaGopaTopHble paboThI
[pakTrdeckue 3aHATHS
I13 Ne26 IpocTeiimme 3aaa4u B KOOpAXHATAX 1
[13 Ne27 BeKTOpHI B IPOCTPAHCTBE 1
113 Ne28 IIpakTHKO-OpHEHTHPOBAHHBIC 33/1a4M HAa KOOPAUHATHOM INIOCKOCTH 1
KoHTposibHbIe paboThI
IIpodeccuonaabHO-0OpHEHTHPOBAHHOE COep:KaHue (Colep:KaHue MPHKJIATHOTO MOIYJIA) 3
[TpuMeHeHNEe BEKTOPOB B OKPYXKAIOIIEM MHpe, TeXHIKe(PeneHne mpakTHKO-OpHCHTUPOBAHHBIX 3a/1a4)
Paznen 9 CrenerHu 1 KopHH. CteneHHble QYHKIMH 18
Tema 9.1 Copepxanrie yueOGHOr0 MaTepuaia OK 01, OK 02, OK 03, OK
Kopenn u ero 1 [ Kopens n- if cTeneHy U3 feiiCTBUTENLHOTO YHCIIA U €TO CBOKMCTBA 2 05, OK 07, OK 08
cBOiicTBA JlabopatopHble pabOTHI JIP 05, JIP 06, JIP 08
IIpakTUYeCcKHe 3aHATUS MP 01, MP 02, MP 03,
13 Ne29 TIpeoGpa3oBaHie HPPAIMOHAIBHBIX BEIPAXKEHUH 1 MP 04, MP 05, MP 06,
KonTtponbHEIe paboTh MP 07
Tema 9.2 Copepxanrie yaeOHOro Marepuaa 1P 02, TP 03, IIP 06, ITP
Hppauuonajibhbie 1 | HppauroHallbHble ypaBHEHHUS U HEPaBEHCTBA 2 %ﬁ< 15
YPABHCHMSA U JlaGopatopHble paboThI )
HepaBeHCTBa TIpaKTHYECKUE 3aHATHUS
I13 Ne30 HppauumoHanbHble ypaBHEHUS 1
113 Ne31 HppanmoHaiabHBIE HEpaBEHCTBA 1
KoHTpoibpHbIe paboThI
Tema 9.3 Copepxanrie yueOHOro Marepraia 2
CTePeHB u ero 1 | Crenens ¢ panuonansubiM nokasaresnem. CrenenHas GyHKIUSA 2
CBOMCTBA 2 | IpeoGpa3oBaHue BBIPAXKEHHIT, CONEPIKAIMX CTEIIEHH
JlaGopatopHblie paboThI
IIpakTrueckue 3aHATUS
I13 Ne 32 KopHu u cTeneHn 1
KontponpHaas pabora Ne6 CreneHu, KOpHHU, UPPAHOHATIHHBIC YPAaBHCHHUS 2
IIpodeccuoHalibHO-OPHEHTHPOBAHHOE COep:KaHMe (CoepKaHue MPHKJIAHOTO MOIYJIs)
HpparmonansHble ypaBHeHHs (PeleHne mpakTHKO-OpUEHTHPOBAHHBIX 33/1a4) 4
Pazngen 10. Jlorapudgmuueckas pynkums. Jlorapupmuieckue ypaBHeHUs 1 HEPABEHCTBA 22
Tema 10.1 Conepxanue yaeOHOTO MaTepuaa OK 01, OK 02, OK 03, OK
Jlorapudpmuueckas 1 | Jlorapudm uncrma. CBoiicTBa 10rapuMos 2 05, OK 07, OK 08
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bynkuus JlaGopatopHble paboThI

IIpakTrueckue 3aHATUS

JIP 02, JIP 03, JIP 04, JIP
05, JIP 06, JIP 07, JIP 08

I13 Ne33 Omneparus torapuMupoBaHus 1 MP 01, MP 02, MP 03,
13 Ne34 Jlorapudmudeckas GpyHkuus, e€ cBoicTBa U rpaduk 1 MP 04, MP 05, MP 06,
I13 Ne35 JlecATHdIHBIN 1 HATYPAIBHBIA JTOTapU(PMEI, YHCIIO € 1 MP 07
113 Ne36 JlorapudM B IpHpoOJie U TEXHUKE 1 IIP 02, ITP 03, TIP 05, ITP
KoHTpOIbHBIE PAGOTHI 06, ITP 14
Tema 10.2 Cosiepkanye y4eOHOro Matepuana IK 1.5
Jlorapugmuueckue 1 | IIpocreiimue norapudMuiIecKre ypaBHEHUS 2
YPABHEHHUS U 2 | Jlorapupmuyeckue HepaBeHCTBA 2
HEpPaBCHCTBA JlabopaTopHbie paboThI
[IpakTuueckue 3aHATHS
13 Ne37 Metobl pemieHust JorapuMUUECKUX ypaBHEHUN 1
I13 Ne38 Jlorapudmuueckue ypaBHEHUS 1
113 Ne39 JlorapudMudeckie HEpaBeHCTBA 1
KonrponeHast padorta Ne7 Jlorapudmudeckre ypaBHECHUS U HEPABEHCTBA 2
IIpodeccuonaabHO-0OpPHEHTHPOBAHHOE Co/lep:KaHNe (Co/lepKaHue MPHKIATHOTO MOTYJIsI)
Jlorapudwm uncna. Buasl soraprdmoB. (PerieHne npakTHKO-OPUEHTUPOBAHHBIX 3a/1a4) 7
Pazgen 11. IMoka3areabHan pynknus. [loka3zaTeabHble YypaBHEeHHs 1 HEPABEHCTBA 12 OK 01, OK 02, OK 03, OK
Tema 11.1 Coneprkanue y4eOHOro MaTepraia 05, OK 07, OK 08
Ioka3zareabHast | JIP 05, JIP 06, JIP 08
GyHKuus JlaGopaTopHBIE pabOTEI MP 01, MP 02, MP 03,
IIpaKkTUYeCcKHUe 3aHATUS MP 04, MP 05, MP 06,
I13 Ne40 IMokasatenbHas GyHKIMS, eé cBOHCTBA U rpaduK 1 MP 07
KoHTposibHbIe paboThI 1IP 02, ITP 03, ITP 05, ITP
Tema 11.2 Copepxanue yaeOHOro Marepuaa 06, ITP 14
IHoka3zatenbHbIe 1 | IIpocreiimme moka3areabHbIC YPaBHCHUS 2 MK 1.5
ypaBHeHMSs U 2 | Tloka3arenbHble HEPABEHCTBA 2
HepaBeHCTBA JlaGoparopHbie paboThI
[pakTryeckue 3aHATHS
I13 Ne41 MeToap! pemeHus oKa3aTeIbHbIX YPaBHEHUH 1
I13 Ne42 TlokazarenbHble YPaBHEHHUS M HEPABEHCTBA 1
KontponpHas paborta Ne8 [loka3aTenbHbIC YpaBHEHHS U HEPaBCHCTBA 2
[IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe NPUKJIATHOTO MOAYJIs1) 3
IMokasaTenpHas QyHKIUS, €€ cBoMCcTBA M rpaduk. (PeleHre NpakTHKO-OPUEHTHPOBAHHBIX 3a/1a4)
Paszmen 12. ITpou3BoaHAsl U €€ NPUMEHEHHE 24 OK 01, OK 03, OK 04, OK
Tema 12.1 Copepxanue yaeOHOro Marepualia 05,
IIpoussoanas 1 | TIpousBonnas pyHkMM .DOPMyYIIBI U TPABHIIA HAXOXKIEHHUS TPOM3BOHBIX (DYHKIIHIA 2 OK 06, OK 07, OK 08
byHKunn 2 | T'eomeTpuyecKHii CMBICI POM3BOHOMN. YpaBHEHHE KacaTelbHO# K rpaduKy QyHKIMH 2 JIP 02 JIP 03JIP 06, JIP 08
JlabopaTopHbie paboThHI
[MpakTnyeckue 3aHATHS MP 01, MP 02, MP 03,
13 Ne43 Yncnossie nocnenosarenbHocTH. [penen pyHKmMn 1 MP 04, MP 05, MP 06,
I13 Ned4 TuddepennnpoBanme CI0XKHONW U 00paTHON (HyHKIHH 1 MP 07
13 Ne45 dusndeckuii cMbICT IPOU3BOIHOM 1 EE ?45’ Hl‘l[)K]? 1
I13 Ne46 IlpumeHeHue Npou3BOJHON 1 o )
KoHTposnbHEIE paboThI
Tema 12.2 Copepxanre yaeOHOT0 MaTepuaia
Ilpumenenue 1 | Uccnenosanus QyHKIMH HA MOHOTOHHOCTb 2
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NMPON3BOJHOI K

2 | Hoctpoenne rpadukoB GyHKIHI

HcCJIeI0BAHUI0 JlabopaTopHbIie pabOTHI
bynkuuii IIpakTudeckue 3aHATUL
13 Ned7 DxcTpemMyMbl (GYHKIHH 1
13 Ne48 Haxoxxnerrne HanOOIHITNX M HANMEHBIINX 3HAUYCHUH () yHKIIHA 1
113 Ne49 TlpumeHeHHe MPOU3BOIHON I HCCleq0BaHus (PYHKIUH 1
Kontponbhas padorta Ne9 TIpomsBoanas GhyHKIUA 2
IIpodeccuonaabHO-0pHEHTHPOBAHHOE Coep:kaHue (Coaep:KaHue MPHKJIATHOTO MOIYJIs) 7
[Iprmmenerne nponsBogHOH. Haxoxnerre HAaMOOIBITNX M HAMMEHBIINX 3HaueHUH QyHKmn (Penienne npakTHKO-OPHEHTHPOBAHHBIX
3a/1a4)
Pazgen 13 ITepBo0oOpa3Hasi M HHTErpaja 10 OK 03, OK 04,
Tema 13.1 Copneprkanne ydeOHOro MaTepHaia OK 07, OK 08
IlepBooOpa3nast [TepBooOpaznas. [IpaBuna Hax0XIEHUS IEPBOOOPA3HBIX 2 JIP 03, JIP 06, JIP 08
byHKHn 2 [Tnomaap KPUBOIMHEWHON Tpaneuu 2 %}1: 8;’ Mg 82’ Mg 8‘7"
JlaGopatopHbie pabOThI ’ ’
[pakTrdeckue 3aHATHS II:IIIIZ ?45’ Hyﬁf? |
113 Ne50 IlepBooOpa3Hast hyHKIHUH 1 o )
KoHTposibHbIe paboThI
Tema 13.2 Copepxanne yueOGHOr0 MaTepuaia
Hurerpan u ero 1 I HeonpeneneHnHslil ¥ onpeaeeHHbIH HHTErpal 2
NpUMEHEHHE JlaGopaTopHble paboThI
[pakTrdeckue 3aHATHS
113 Ne51 IlepBooOpasHas ¥ HHTErpaa 1
KoHTponbHbIe paboThI
IIpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (Colep:KaHMe NPUKJIAAHOT0 MoayJsi) HaxoxaeHue miomaneit noBepXHOCTel 2
(Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33/1a4)
Paznea 14. DJieMeHThI TEOPHH BEPOSITHOCTEN U MAaTEeMATHYECKO#i CTATUCTUKHU 16
Tema 14.1 Copepxanrie yaeOHOro0 Marepuaa OK 01,0K 02, OK 03, OK
JJIeMeHTBI TEOpHH 1 | OcHOBHBIE OHATHA KOMOMHATOPHKH 2 04, OK 07, OK 08
BEPOATHOCTEH 2 | HeszaBucumble TIOBTOPEHUS UCTIBITAHUN C JIBYMSI UCXOJIaAMH 2 JIP 01, JIP 02, JIP 05, JIP
JlaGopatopHblie paboThI 06, JIP 08
IIpakTuueckue 3aHATHUS MP 01, MP 02, MP 03,
I13 Ne52 CrygaifHbie COOBITHS K MX BEPOSITHOCTH 2 MP 04, MP 05, MP 06,
I13 NoS3 BeposiTHOCTB B podhecCHOHATIBHBIX 3aa4ax 1 MP 07
113 Ne54 CocraBiieHue TaOJIHUI M IMarpaMM Ha MPaKTHKE 1 [P 07, TP 08
KonTtpousHEIe paboThl [IK'5.2
Tema 14.2 Conepxanne yaeOHOTO MaTepHuaa
MaremaTnyeckas 1 | Crarucrraeckue meTonsr 06paboTK HHPOPMAIMH 2
CTATHCTHKA 2 | I'ayccoBa kpuBasi. 3aKOH GOJIBIINX YHCE 2
JlabopaTopHbie paboThI
[IpakTryeckue 3aHATHS
KoHTponbHbBIE pabOThI
IIpodeccuonaabHO-0OPHEHTHPOBAHHOE COep:kaHue (Coaep:KaHNe MPHKJIATHOTO MOIY.Is)
CrnyyaifHbIe COOBITHS B UX BEpOSATHOCTH . CTaTUCTHYECKHE METOABI 00paboTku nHPpopmanuu (Penienne npakTHKO-OPHEHTUPOBAHHBIX 4
3a/1a4)
Paznea 15. | MHoroujieHbl 6 OK 07, OK 08
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Tema 15.1 Copepxanne yaeOHOTo MaTrepuaia JIP 06, JIP 08
MHuoro4sennbl 1 | MHOrO4IEHHI OT OJHOH M HECKONBKHX MEPEMEHHBIX 2 MP 01, MP 03, MP 04,
2 | YpaBHeHHs BBICIIMX CTEHEHEH 2 MP 05, MP 06, MP 07
JlabopaTopHbie paboThI 1P 02, ITP 04
[pakTryeckue 3aHATHS 1
I13 Ne55 MHorousieHbI
KonTtponbHbie paboThHI
I[podeccHoHANLHO-OPHEHTHPOBAHHOE COIEPKAHME (COMePKAHHE IPHKIATHOTO MOIYJIs) 1
MHOTrOo4JIeHbI OT OHOW M HECKOJbKHX nepeMeHHbIX (PelieHie npakTHko-OpHeHTHPOBAHHBIX 3a/1a4)
Pasnen 16. O06001meHHe U CHCTEMATH3AIMSI M3YYEHHOT0 MaTepuaJia 12 OK 03, OK 04, OK 07, OK
Tema 16.1 Copepxanne yaeOHOro MaTrepuaia 08
IloBTOpenue 1 | Pemenue 3aau u3 kypca nnanumetpur. TpeyroibHUKH. 2 JIP 06, JIP 08
H3Y4EHHOTO 2 | Pemenne 3aj1au u3 Kypca crepeoMeTpuu. MHOrorpaHKu 2 MP 01, MP 03, MP 04,
Marepuaia 3 | Pemenne 3a/mayd U3 Kypca crepeomerpud. Tena BpaiieHus 2 MP 05, MP 06, MP 07
4 ’ 2 I1P 01, ITP 07, ITP 09, ITP
5 OCHOBBI TPUTOHOMETPUHI 2 10, TIP 11, TIP 12
IMokazaTenbHbIe U JTOorapupMUUYECKUE YPAaBHEHUS U HEPABEHCTBA
JlabopatopHble pabOTHI
IIpakTrueckue 3aHsITUS
KonrponbHbie padotel Nel() MToropeiii TecT 2
[IpomerxyTouHas aTrectauus (9x3amen) 24
Bcero: 292
NuauBuayaabHBIT 1. 30J10TOE CEYCHHUE B CTPOUTEIIBCTBE M APXUTECKTYPE
NPOEKT 2. TpuroHoMeTpusi Ha MECTHOCTHU

3. l'eomeTpus M HHKEHEpHAs Tpaduka

4. IIpumenenue reomerpuu B 3D - MmogenupoBaHUU

5. Tounble ¥ NpUOAMKEHHBIE METO/IBI HAX0XKICHHUS T€OMETPUYECKHIX BEIWYHH (ITUTonaged 1 00bEMOB)
6. Texnnueckoe 3a7aHue Ha PEMOHT KOMHATEI
7.1IpocTpaHCTBEHHBIE TEIA B CTPOUTEIbHBIX KOHCTPYKIUAX

8. PaguanpHas ruiaHupoBKa ropoja

9. AnrebOpa B 3kOHOMUKE (OM3HEC-TNIAHUPOBAaHUE)

10. KpoccBopa 1o Teme: «...»

11. Uadorpaduka mo teme: «...»

12. lcnonp3oBaHNe MaTEMAaTUKU B CIIELUAIBHOCTH ...

13. Pacuér 3¢p(heKTHBHOCTH Pa3IMYHBIX PAOOT VIS ...

14. Pa3paboTka UTpHI TIO «...»

15. Cpennue 3HaU€HHS ¥ X IPUMEHEHUE B CTATHCTHKE

16. PacuéTr panmoHaILHOTO MUTAHUS B IOBCETHEBHOM JKU3HH

17. TlpMeHeHHE CIIOKHBIX IPOLEHTOB B YKOHOMHUECKUX pacdérax
18. Counosornueckue onpockl. AHaJIN3 TaHHBIX (AMarpamMmel, Tpadukm)
19. DxoHOMHYECKHE KPU3HUCH U HEPTH

20. Co3nanue Tecta Ha IIaThopMe «...», IO TEME «)

21. MoHTax 00y4aroIero BUAEO Mo TEME «»»

22. Co3naHue CKpUHKacTa 1o Teme (yaeOHOM 3aaue)

23. Co3naHyie MYJIBTHILIMKAIIIH 110 TEME «»2.
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3. YCJOBUS PEAJIM3AIIAU PABOYEN ITPOI'PAMMBI JUCITATLTAHBI
3.1 MaTepuajbHO-TEXHHUYECKOE 00ecreueHne
Y4eOHbIif kabuner MareMaTuka.
O6opynoBanue yaeOHOTo KabUHeTa!
- OCA/IOYHBIE MECTa MO KOJUYECTBY O0ydarommxcs(36 MecT)
- pabouee MeCTO IpenogaBaTess
- KOMIUIEKT y4eOHO-HATJISTHBIX TIOCOOUI
- D0P
- IpoheCCHOHATTLHO-OPUCHTUPOBAHHBIE 3a/IaHUS
- 3aJIaHMs TS TEKYIIeH U TIPOMEXYTOYHON aTTeCTaluu
TexHuyeckue cpeacTBa 0OyICHHUS:
- APM npenonasarens

3.2 UnpopmannoHHoe o0ecnieyeHne pean3aliu MporpaMmbl

Ilepeyenb yueOHbIX n3aaHNi, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI

OcHOBHBIC HCTOYHHMKH:

1. Amumos III. A. Maremaruka: anrebpa U Hadyaja MaTEMaTHYECKOTO aHaIK3a, reoMeTpus: Anredpa
Y Havaja Marematuyeckoro ananuza. 10 - 11kmaccsl: yueb. 11 o0eodpa3oBar. opranusaiuii: 0a3oBbIii
u yrimyonen. yposaun/ — M.: Ipocsemenue, 2020;

2. Aranacsn JI.C. MaremaTtuka: ainreObpa M Hauyajga MaTEeMaTHMYECKOrO aHalu3a, TEOMETpUS.
I'eometpus. 10 — 11 xmacchr: yueb. uist 001eo0pa3oBaT. OpraHu3ammii: 0a30BbIi U YTIyOIeH. ypOBHU/ —
M.: [Ipoceemenue, 2021,

3. Mopaxosuu, A.I'. AnreOpa u Hauana matemaruyeckoro aHanuza. 10 xmace: B 2 4. Y. 1. YueOHuk
Ui ydammxcsi o01ieo0pa3oBaTeNbHbIX yupexxaeHui (mpopuibHbelid ypoBenb) / A.I'. Mopakosuuy, I1.B.
CemenoB. - M. : Muemosuna, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIN;
4. MopnkoBuu, A.I'. AnreGpa 1 Hayana Marematuyeckoro aHanuza. 11 kmace: B 2 4. Y. 1. YuebHuk
Ui ydammxcsi o01ieo0pa3oBaTeNbHbIX yupexxaeHui (mpopuibHbelid ypoBenb) / A.I'. Mopakosuuy, I1.B.
CemeHoB. - M. : Muemo3una, 2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeICTBCHHBIIH;
5. Mopaxosuy, A.I'. AnreOpa u Hadasia Mmatremarnueckoro ananusa. 10 kmacc: B 2 4. Y. 2. 3agaunuk
JUTSL ydamuxcsi o0mieo0pa3oBaTeNbHbIX yupexaeHui (nmpoduibHblid ypoBeHb) / A.I'. Mopuakosuy, JI.O.
Henuresa, JI.LW. 3BaBuu [u ap.] - M. : Muemosuna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Teker :
HEMOCPEICTBEHHBIH;

6. Mopakosuu, A.I'. AnreOpa 1 Hayana MmaTemMarudeckoro aHanuza. 11 kmacc: B 2 u. Y. 2. 3agaunuk
Ui ydarmxcsi o01ieoopa3oBarenbHbIX yupekaeHui (mpoduibHblid ypoBenb) / A.I'. Mopakosuy, JI.O.
Jenumiesa, JI.LW. 3BaBu4 [u ap.],- M. : Maemo3una, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcer :
HEMOCPEICTBEHHBIN

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. bammakos M. U. MATEMATUKA: anrebpa u Hauana aHanuza, reomerpus — W3narenbckuit
neHTp «Akagemusi». — M, 2016

2. Bonxona JI.U., IpsikoBa E.b. «C6opHuk 3anad no maremaruke», 31atlK, 2016

3. boromonos H.B. COopHuKk 3amau mo mMaTemaruke: yueOHoe mocobue i ccy3oB — M.: Jlpoda,
2011

JIEKTPOHHBIE H31aHus (pecypchl):

1. www.fcior.edu.ru (MuadopmanroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATECPUAIIbI);

2. www.school-collection.edu.ru (Exunast kostexinu nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB);

3. emuHas KOJUICKIMs IU(POBBIX oOpa3oBaTenbHbIx pecypcoB. - URL: http://school-collection.edu.ru /
(mara oopamenus: 08.07.2021). - TekcT: 37eKTPOHHBIH;
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4. OTkpeIThI KOUTemK. MaremaTuka. - URL: https://mathematics.ru / (mara oopamenus: 08.06.2021). -
TeKCT: PIEeKTPOHHBIN;

5. [loropum matematuky. - URL: http://www.mathteachers.narod.ru / (nara obpamenus: 12.07.2021). -
TekcT: 2JeKTPOHHBIN;

6. ®enepanbhblii mopran «Poccuiickoe obpasoBanue». - URL: http://www.edu.ru / (nara oGpamienus:
02.07.2021). - TekcT: 3MeKTPOHHBIA;

7. ®enepanbHBIN 1EHTP HHGOPMAIITMOHHO-00pa30BaTelbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKkcT: 2IeKTPOHHBI.

HNudopmannonnbie 00pa3oBaTresibHbIe pecypchl 1Jisi 00yUYeHHs CTYJI€HTOB-HHBAJIMIOB U CTYI€HTOB
¢ OB3:

1. ACY «Ipokomnemx» http://83.146.108.92:6060/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHbI

IIpenmeTHBIE pe3yabTAThI 00yYeHHSA

MeToanl OLIEHKH

ITP 01

BIIA/ICHHE METOAMH J0Ka3aTeIbCTB, AITOPUTMAMH PEIIeHUS 3a/1a4; YMEHHE
(hopMyITMPOBATE ONPENEICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOIUThH
JOKa3aTeNbHBIC PACCYKICHHS B XOJIe PEIICHuUs 3a1a4

DKk3aMeH™

Hroroskrii Tect™

KP No2, KP Ne3*, KP Ned*,
KP No5*, KP Ne6, KP No7,
KP Ne8

1P 02

YMEHHUE ONIEPUPOBATH MOHITUSAMU: CTEIIEHb YUCIa, JToTapu(dM Yuciia; yMeHUE
BBITIOJHATH BRIYHUCIICHUE 3HAYCHUN U MPEoOpa30BaHus BRIPAXKEHUHN CO CTCIICHAMU
U JorapudmamMu, IpeodpazoBaHms IPOOHO-PAITHOHATBHBIX BEIPAKCHHI

Dk3amen™
Hroroserii TecT™
KP No5*, KP Ne6, KP Ne7

ITP 03

YMCHUC ONICPUPOBATH MOHATUAMU: PALIUOHAJIBHBIC, UPPALIMOHAJILHEIC,
II0Ka3aTcCJIbHbIC, CTCIICHHBIC, norapn(bMqucxne, TPUTOHOMETPUUCCKHUE
YpaBHCHUA U HEPABECHCTBA, UX CUCTCMbI

Dk3aMeH™

Hrorossiii TecT*

KP Nel, KP Ne5*, KP Ne6,
KP Ne7

1P 04

YMEHHE OIIePHPOBATh MOHATHAME: (QYHKIHS, HEPEphIBHAST (QYHKINS,
MPOM3BOIHAL, TIEPBOOOPa3HAasi, ONpeIeIeHHBI HHTETPANT; yMEHUE HAXOIUTh
MPOU3BOTHBIE IIEMEHTAPHBIX (DYHKIHH, UCTIONB3YS CIPABOYHBIC MAaTEPHAIIBL;
UCCIIEI0BATh B MIPOCTEHUIINX CIy4asX (YHKIIMU HA MOHOTOHHOCTB, HAXOJHTh
HanOoJbIINe U HAUMEHBIINE 3HaUYeHHsI (PYHKINH; CTPOUTH Tpaduku
MHOTOYJICHOB C HCIOJIb30BaHUEM aIlllapaTa MaTeMaTHYeCKOro aHaIn3a;
MPUMEHSTH IPOU3BOAHYIO IIPH PELICHUH 3314 Ha ABMKEHHE; PEIIaTh MPAKTUKO-
OpHMEHTUPOBAHHbIC 33/1a41 HA HAHOOJBIINE U HAUMEHBIINE 3HAYCHUS, Ha
HaXO0X/ICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

Dk3amen™
Hroroserii TecT™
KP Ne6, KP Ne7, KP Ne8

P 05

yYMEHHE OIIEPHPOBATh MOHATHAMU: PallMOHaIbHAS QYHKIHS, TIOKa3aTeNIbHAas
¢dyHKIMS, cTeneHHast QyHKIUs, Jorapugmudeckast GyHKIHS,
TpUTOHOMETpUYecKne QyHKIMU, 0OpaTHbIe QYHKIMH; YMEHHE CTPOUTH TpaduKu
M3y4YeHHBIX (YHKIUH, NCIIOIb30BaTh IPAUKH IPH N3YIEHHH IPOIIECCOB U
3aBUCUMOCTEH, TIPH PELICHUH 3324 U3 IPyTUX y4yeOHBIX MIPEIMETOB U 3a/1a4 U3
peaNbHON KU3HU; BBIpakaTh (GOPMYIIaMH 3aBUCHMOCTH MEX/y BeTHYHMHAMU;

Dk3amMeH™

Hroroserii Tect™

KP Nel, KP No5*, KP Ne6,
KP Ne7

I1P 06

yYMEHHE pelaTh TEKCTOBBIE 3314l Pa3HbIX THIIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI,
JIOJIM ¥ YacTH, Ha IBUKEHHUE, pabOTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3a/1a4u¥ U3 00JIaCTH YIIPaBIECHUS JINIHBIMU H CEMEHHBIMU (PMHAHCAMMN);
COCTABJISITh BBIPAXXCHMUSI, YDABHEHUS], HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aJauy, UCCIIEIOBATh TOyUYEeHHOE PELIEHNE U OLIEHUBATH MPaBA0N0A00HOCTh
pe3ynbTaTOB;

Dk3aMeH™

HroroBeiii TecT™

KP Ne5*, KP Ne6, KP Ne7,
KP Ne8

I1P 07

yYMEHHE OIePUPOBaTh MOHATHAMH: CpEAHEE apuPMeETHUECKOEe, MEaHa,
HaunOoIbIllee U HANMEHbIIIEe 3HAUCHUSI, Pa3Max, JIUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, HHTEPIPETHPOBATD
WHPOPMAIIUIO, TTPEJICTABICHHYIO B TA0IUIIAX, HA TUarpaMMax, rpapukax,
OTPAXKAOIIYIO0 CBOWCTBA PEabHBIX MPOIIECCOB H SBICHUIA, IPECTABIAThH
WHGPOPMALIMIO C TOMOLIBIO TAOJHII U TUarpaMM; UCCIEAOBaTh CTATUCTUYCCKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHNEM TPah)UueCKUX METOIOB M AJICKTPOHHBIX
CpPEICTB

DK3aMeH™
Hroroselii TecT™

ITP 08
YMEHHUE OTICpUPOBATH TIOHATHUSAMH: CITyYalHBIN OIBIT U CIIydaifHOEe COOBITHE,

DK3aMeH
HUtoroserii TecT
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BEPOATHOCTD CITYYaHOTO COOBITHS; YMEHHE BBIYHCIISITh BEPOATHOCTD C
WCIIONIb30BaHNEM IpaUIeCcCKIX METOOB; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKTHI U (POPMYIIBI IPU PEILICHUN
3aJ1a4; OI[CHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy9aHBIMU
BEIMYMHAMH; YMEHHUE IPUBOAUTH IPUMEPBI IMIPOSBICHUS 3aKOHA OOMNBIINX YUCET
B IIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX

I1P 09

YMEHUE ONEPUPOBATH MOHATUSMU: TOUKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPEIUBAIOIINECS IPAMEIE, TapauIeIbHOCTh H
MIEPIICHANKYISPHOCTH MPSAMBIX H IDIOCKOCTEH, YTOJ MEXAY IPSIMBIMH, YTOJI
MKy MPSMOM U ITOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSMHU, PACCTOSIHUE OT TOUKHU
IO TUIOCKOCTH, PACCTOSHHE MEKIY TIPSIMBIMH, PACCTOSIHHE MEXTY TIIOCKOCTSIMIL,
YMEHHE UCTIOIh30BATh MIPH PEIICHUH 3a/1a4 U3YYCHHBIC (DAKTHI i TEOPEMBI
IUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUpa

DK3aMeH™
Uroroselii TecT™
KP Ne2, KP Ne3*, KP No4*

ITP 10

YMCHUC OIICPUPOBATH IMOHATUAMU: MHOTOTPaHHUK, CCUCHNEC MHOI'OI'paHHHKa, KY6,
napaJuleNieliuIe ], pu3Ma, Mupamuza, Gurypa u ImoBepXHOCTh BpaIICHUS,
UWINHID, KOHYC, Iap, cepa, ceueHus GUrypsl BpalieHusl, INIOCKOCTb,
Kacatomasics chepbl, ITHHIPA, KOHYCA, IUIOMAAb TOBEPXHOCTH MTUPAMHU/IH,
MIPU3MBI, KOHYCa, IWIHH/PA, TUIOIMaAb chepsl, 00beM Kyda, IpSIMOYTOIHHOTO
napajuiesienuIena, TupaMuasl, IpU3MBbl, HUIHHAPA, KOHYCAa, [Iapa; YMEHHE
n300pakaTb MHOTOIPAHHUKH M TOBEPXHOCTH BPAILCHHUS, X CEYEHHS OT PYKH, C
TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yMEHHUE PACIIO3HABATH ITPABUIIbHBIC
MHOTOTPaHHUKH

DK3aMeH™
Uroroseriii TecT*
KP Ne3*, KP Ned*

IP 11

yMEHUE OIIepUPOBaTh MOHATUIMHU: ABHKEHHUE B IPOCTPAHCTBE, MOJJOOHEIE
(GUrypbl B IPOCTPAHCTBE; HCIOJIB30BATh OTHOIICHHE TIIOIIA/ICH MOBEPXHOCTEN U
00bEMOB MOJIOOHBIX (PUTYp TIPH PELICHUU 3314

Ok3amen™
Uroroserii Tect™

KP Ne 2, KP Ne3*, KP Ne4*

IP 12
YMEHHUE BBIYUCIIATh TE€OMETPHUUECKUE BETUYMHBI (IJIMHA, YToJl, IUIOIIAaAb, 00beM,
TUIOIAAb TOBEPXHOCTH), UCTIONB3YS H3y4eHHbIE POPMYITBI U METOIbI;

DK3aMeH™
Hroroserii Tect™
KP No2, KP Ne3*, KP No4*

I1P 13

YMCHHE ONICPUPOBATH NOHATHUAMU: IIPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
KOOpAMWHATBI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAJIAPHOC ITPOU3BCACHHC,
YToJ MEKAY BEKTOpAMU, CyMMa BEKTOPOB, IIPOU3BEACHUC BCKTOPA HA YHUCIIO;
HaXOIUTh C IOMOUIBIO N3YYCHHBIX Q)opMyn KOOpAWHATBI CEPEANHBI OTPE3KaA,
PaCCTOAHUC MEIKAY ABYMS TOUKAMU;

DK3aMeH™
Hroroserii Tect™

I1P 14

YMEHHE BHIOMPATh MOAXOIAINN U3yUYeHHBIA METO IS PEeIISHUs 3a1a4H,
pacno3HaBaTh MaTeMaTu4eckue (PakThl 1 MaTEMAaTHUYECKUE MOJEIIN B IPUPOAHBIX
1 OOIIECTBEHHBIX SIBICHUSX, B UICKYyCCTBE; YMEHNE TPUBOIUTEH IIPUMEPHI
MAaTEMAaTHYECKUX OTKPBITUI POCCUICKON U MUPOBOI MAaTEMaTHYECKON HAYKH.

DK3aMeH™
Uroroserii Tect™

KP Ne8

* JI7st cTyICHTOB-MHBAJINI0B U cTyAeHToB ¢ OB3
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