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PaGoyas nporpamma yuebuoii ancunnummns [1/1.01 Matemaruka paspaGorana
Ha ocHose Tpebosanuii Ipukasa Musucrepcrsa npocseienus P® ot 12 asrycra
2022 r. Ne 732 «O BHeceHuM u3MeHenwii B (deepanbHuii roCYAaPCTBEHHBIN
cranaapr cpeasero ofwero ofpa3oBaHus rocyaapcTBeHHOro 06pasoBaTenbHOrO
Cranpapra  cpeaHero  obumero  o06pajoBaHMA,  YTBEPKIEHHOIO  [PHKA3OM
Munncrepctsa obpasosanus u  Haykn P® Nedl13 or 17.05.2012 r.,
NPEABABISEMBIX K CTPYKTYpPe, COACPKAHHIO M Pe3yJbTataM OCBOEHHA Y4eOHOI
JHCUMILTHEB «MaTeMaTHKay, B COOTBETCTBUH ¢ PEKOMEHIAIMAMM 110 OpraHH3aluy
nonydenns  cpeawero  obuiero  obpasosaHM® B npeAenax  OCBOSHMSA
o0pa3oBaTenbHBIX MPOrPaMM CpeaHero npodeccHoranboro obpasosanns na Gase
ocHopHoro obmero ofpazoBanus ¢ yderom TpeGoBanmit  desepanbibIx
roCyAapCTBEHHBIX 00pa3OBaTeNbHLIX CTAHAAPTOB M NoaydaeMoil npodeccuu win
CHCUMANBHOCTH  cpeaHero  npodeccHonansHoro  obpajosanus  (MHCEMO
AenapramenTa rocyapCTBEHHON NOAHTHKN B chepe NOAroTOBKK pabounx Kaapos
# JI[1O Munobpnayku Poceuns ot 17.03.2015 Ne 06-259).

Opzanusayun - paspadbomuus npozpammvi:

Oepe/beBCKHil  KeNeIHOMOPOKHBI  Koteax - ¢wman OIBOY  BO
«llerepOyprekuit rocyaapeTsennslii yHusepeuter nyreii coobuenns Mmneparopa
Anexcannpa I»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «MATEMATHKA)>

1.1. MecTro aMCHMIUIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
NporpamMmbI:

Oo6meoOpazoBatenbHas  aucuumuinda  [1/1.01  Marematuka  siBisieTcs
o0s3aTeIbHOM  4YacThlo  00Ieo0pa3oBaTeNbHOTO  LUKJIA  00pa3oBaTEIbHOM
nporpaMmbl B cooTBeTcTBUU ¢ PI'OC CIIO cnenmnansrocTu 23.02.01 Opranuzanus
MEPEBO30K U YIPABJICHHUE HA TpaHCHOPTE (MO BUIaM).

1.2. llesiu ¥ muIaHUpyeMble pe3yJabTaThl 0CBOEHMS TUCIIUIJIMHBI:

1.2.1. lean 001meo0pa3oBaTeIbHOM JUCHUIJINHBI

Conepxkanue mporpamMmbl  obmeoOpa3zoBarenbHo  aucturiuabl - [1]1.01
MareMaTtka HampaBJI€HO Ha JIOCTH)KEHHUE PE3YyJbTaTOB €€ U3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusiMu DPI'OC COO ¢ ywyerom mnpodeccHoHaTIbHOM
HanpasieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTAaThbl OCBOEHHSI 0011e00pPa30BATEILHOM
aucuuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHe AMCHUIUIMHA HMEET MpU (OPMUPOBAHMM U Pa3BUTUU
o6mux u npodeccruonanbHbix kKomneTeHun (nanee OK u I1K cooTBEeTCTBEHHO).



Kon n HaumMeHnoBanmne
bopmupyembIx
KOMIleTeHIIMH

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

Oo6mme
(JIMYHOCTHBIE U MeTanpeJAMeTHbIE Pe3yJbTaThl)

JucuunIMHAPHbIE
(mpeaMeTHbIE Pe3yJbTATHI)

OK 01. BeiOupars
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBLHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI.
B o0sacTi TPY10BOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K TpyIy, OCO3HAaHWE IIEHHOCTU
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AKTUBHOWU
TEXHOJIOTMYECKOM M  COLMAaJbHOM  HAIpPaBJICHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH, MJIaHUPOBATH u
CaMOCTOATENIbHO BBIIOJHATH TAKYIO €SI TEIbHOCTD;

- UHTEpEC K pa3IMYHbIM cdepam
npodeccuoHanbHON JesSTeNbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHBIM  BBIOOp  Oynymeit  mpodeccun  u
pealn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI.

B o01acTH 1yX0OBHO-HPABCTBEHHOT0 BOCIMTAHUS

- CIIOCOOHOCTH OIIEHHWBATh CUTYAIUIO U MPUHUMATH
OCO3HAHHBIC pEIIECHUs, OPUCHTUPYSICh Ha MOPAIBHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl.
YV no3naBartejibHbIe - 0a30Bble JOTHYEeCKHE
aecTBUs

JACATCIIBHOCTH

- CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyalu3upoBaTh  MpoOJieMy,  paccMaTpuBaTb €€
BCECTOPOHHE;

- YyCTaHaBJIUBATb CYHIGCTBCHHBIﬁ IIpU3HAK WU

OCHOBaHUSl 1  CpaBHEHHs, KIacCUPUKALUU U
00001IeHHS;
- OmpeAensaTh LEIH JeATeIbHOCTH, 3a]aBaTh

MapaMeTpsl U KPUTEPUHU MX JOCTHKCHHUS,

- BBISBISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3YJTAaTOB IMEJISIM, OIICHUBAaTh DPUCKU
MOCIIEACTBUH JIEATETHHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHHE MPH PEIICHUU
KU3HEHHBIX TPOOIIEM.

1) ymeHue onepupoBaTh NOHATUSAMU: ONPEIEIICHUE, aKCHOMA,
TeopeMa, CJEJICTBHE, CBOICTBO, IPU3HAK, [JOKAa3aTeibCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKU; YMEHHE (GOPMYIUPOBATH 0OpaTHOE
U NIPOTUBOIOJOXKHOE YTBEpXkKAECHUE, INPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPHI, UCTIOIB30BaTh METOJI MATEMaTHYECKOW MHAYKIUH;
IPOBOJUTH JOKa3aTeJIbHbIE pacCy)KICHHsl NpU peleHUH 3a7ad,
OLICHUBATh JIOTUYECKYIO NIPABUIBLHOCTh PACCYKICHUM;

2) yMeHHe  ONepUpoBaTb  IOHATUSAMH:  MHOMKECTBO,
IIOJIMHOXKECTBO, ~ ONEpallMd  HaJ  MHOYKECTBAMH;  yYMEHHUE
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT AJs ONUCaHUs
peanbHBIX TPOIECCOB W SIBICHUH W MPH PEUICHWH 337134, B TOM
qucie U3 APYruxX y4yeOHBIX MpeMETOB;

3) yMeHHe OomnepupoBaTh MOHATUSAMHU: rpad, CBI3HBIN rpad,
JIepeBo, IUKJI, Tpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U ONHMCHIBAThH
rpadbl  pazIUYHBIMM  CIIOCOOAMH; MCIONb30BaTh Trpadsl mpu
pelLIeHNH 3aa4;

4) ymeHue cBOOOAHO OINEPUPOBATH MOHATUSMHU: COUYETAHUE,
NEPEeCTaHOBKA, YUCIIO COYETAaHHWH, YHCIO MepecTaHOBOK; OMHOM
HploTOoHa; yMeHHMEe TIpUMEHATh KOMOMHATOpHBIE (AKTBI W
paccyXIeHus Ui pelIeHus 3a1ay;

5) yMmMeHue omepupoBaTh IMOHATHUSMHU: HATypalbHOE YHCIO,
L[EJI0€ YHUCJIO, OCTaTOK II0 MOAYJI, PALHMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHCIIO, MHOXKECTBA HATYpPAIBHBIX, IIEIIBIX,
palMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE MCIIOJIb30BaTh
NPU3HAKH  JIETUMOCTH, HAWMEHBIIMKA  OOUMIA  NeNUTEeNh W
HalMeHblIee oOllee KpaTHoe, aaropuT™ EBKiIMza mpu perieHuu
3a7a4; 3HAKOMCTBO C pa3jMYHBIMU ITO3UIIMOHHBIMH CHCTEMAaMU
CUHCIICHUS;

6) yMeH#He CBOOOJIHO ONEPHPOBATH MOHITHSIMHU: CTETNECHb C
LENBIM TIOKa3aTesleM, KOpPEeHb HaTypalbHOW CTEMEHHU, CTENEHb C
pallMOHANIBHBIM ~ IOKa3aTeleM, CTENEeHb C  JIEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TOKa3aTeeM, JorapudM 4ucia, CHHYC, KOCUHYC
Y TAaHT'€HC MPOU3BOJIBHOIO YHUCIIA;

7) yMEHHe  OIepHpOBaTh

OHATUAMU: TOXACCTBO,
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YV/JI no3HaBaTe/ibHbIe - 02a30BbI€e HCCJIEI0BATEIbCKHE
JelCTBUA

- BJIaJICTh HAaBBIKAMHM YYEOHO-HCCIIEA0BATEILCKON U
MPOCKTHOM  NEATENIbHOCTH, HaBbIKAMU  pa3pelICHHs
npo0em;

- OBJIaJICHUE BUJIAMU JIEATEILHOCTH MO MOJTYYEHUIO
HOBOT'O 3HaHMS, €r0 MHTEPIPETAINH, PEOOPa30BAHUIO U
MPUMEHCHHUIO B PA3JIMYHBIX YYEOHBIX CHTYaIUSX, B TOM
YHUCJIE MPU CO3JIaHUU YUE€OHBIX U COIMATBHBIX ITPOCKTOB;

- (opMHupOBaHHWE HAY4YHOTO THIIA MBIIUICHUS,
BIIQJICHHE HAYYHOH  TEPMHHOJOTHEH,  KIIOYEBBIMU
MOHATHSAMM U METOIAMH;

- BBIABIATH TNPUYUHHO-CIICJICTBEHHBIC CBS3U H
aKTyaIM3UpOBaTh 3ajady, BBIIBUTATh THUIIOTE3y €€
pellIeHrs, HaXOIUTh apryMEeHThl [UIsl JOKa3aTellbCTBa
CBOMX YTBEPKJEHUMU, 3a/JaBaTh MapaMeTpbl U KPUTEPUHU
penieHus;

- aHaJU3MpOBaTh TOJYYCHHBIE B XOJI€ pEUICHUS
3alaud  pe3yJbTarbl, KPUTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

- J1aBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, OIICHUBATH
MPUOOPETEHHBIH OMBIT;

- pa3pabaTblBaTh IJIaH pELIEHUS MPOOJIEeMbI C
Y4€TOM  aHajiu3a MMEIOUIUMXCS  MaTepHalbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

- YMETh MEPEHOCUTH 3HAHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIILHOCTH;

- yMeTb HWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;
- BBIBUTATh HOBEIE HUIEH, npeaiaraTh

OPUT'MHAJIBHBIC MMOAXOJAbI U PCUHICHU A,
- CTaBHUThb HpO6J’IeMI)I u 3aJadyv, AOOIIYyCKaroIIue
AIBTCPHATUBHLIC PCIICHUS.

OK 02. Ucmionp30Bath
COBpEMEHHBIC CPEJICTBA
[IOMCKa, aHaJIN3a U

JIMYHOCTHBIE Pe3yJIbTAThI.
B o0s1acTH IEHHOCTH HAYYHOI' O MO3HAHUS
- c(hOpPMUPOBAHHOCTh MUPOBO33PEHHS,

TOKIECTBEHHOE  IpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YpaBHEHHUH U HEPABEHCTB, PaBHOCHUJIBHOCTb ypaBHEHUH,
HEpaBEHCTB M  CHUCTEM, palMOHAIbHbIE, HUpPPALMOHAIbHbIC,
[10Ka3aTelbHbIE, CTEIEHHBIE, JorapupmMHUECKHeE,
TPUTOHOMETPUUYECKUE YPABHEHMSI, HEPABEHCTBA U CUCTEMbI; YMEHHE
pelaTte ypaBHEHUS, HEPAaBEHCTBA M CHCTEMBl C IIOMOUIbIO
pasIMYHbIX MPUEMOB; PEIIaTh YpPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI
C MapameTpoM; IPUMEHITh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI
JUId PpelIeHUs MaTeMaTU4eCKHUX 3aJad M 3a4ad U3 Pa3IMyHbIX
oOnacTell HayKu U peaJibHOM JKU3HH;

8) ymeHue CBOOOJHO ONEPUPOBATH HOHATUSAMM: Tpaduk
¢bynkuuu, obparHas (QyHKIUS, KOMIO3UIUS (DYHKIMHA, JTUHEHHas
GbyHKUUs, KBagpaTUyHas (QYHKIMs, CTereHHass (QyHKIMS ¢ LeJIbIM
[OKa3areieM,  TPUTOHOMETpUYECKHME  (QYHKIMH,  OOpaTHbIE
TPUTOHOMETPUUYECKHE ¢GyHKIMH, HoKa3aresabHas u
norapudmuueckas GyHKIHHA; YMEHHE CTPOUTH rpaduku QyHKIHUH,
BBIMIOJHATH MpeoOpa3zoBaHus rpaguKoB (YHKIIHIA,

YMEHHME HCNOIb30BaTh TIpaduku GYHKUUN Ui U3y4eHUs
IIPOLIECCOB M 3aBHUCHUMOCTEH IIpH pEUIEHMM 3a7ad M3 APYTHUX
y4eOHBIX MPEIMETOB U U3 peaIbHOM KU3HU; BbIpaxaTh (GopMysiaMu
3aBHCUMOCTH MEX/1y BEJTUUNHAMH;

yMEHHME CBOOOJHO OINEpPUpPOBaTh MOHATHSAMH: YETHOCTh
GyHKLINHU, TEPUOAUYHOCTh (YHKLUHU, OIPaHMYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (YHKIUH, SKCTpeMyM (QYHKIUH, HauOousbllee Hu
HalMEHblIee 3HadeHUs (QYHKIUM Ha [POMEXYTKE; YMEHHE
MIPOBOAMTD HCCIIEI0OBaHNE (PYHKIINH;

YMEHHME MCIIONb30BaTh CBOMCTBA M TpapuKkd (PYHKIMHA s
pelieHusl ypaBHEHUH, HEpaBEHCTB M 3ajJady C [apaMeTpamy;
n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOMKECTBA PEIICHUM
yYpaBHEHHI, HEPABEHCTB U HX CUCTEM;

9) ymeHue  cBOOOJHO  ONEpPUPOBATh  MOHATHIMHU:
M0CJIEeI0BATENbHOCTbD, apupmMeTHyecKas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromas
reoMeTpHyecKas POTpECCHs; yMeHue 3a7aBaTh
MOCJIEIOBATENBHOCTH, B TOM 4YHCJIE C IOMOIIBI PEKYPPEHTHBIX
dopmy;

10) yMmeHwe omepHpoBaTh TOHATHUSMHU: HEMPEPHIBHOCTH
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MHTEPIIpETanu
uHpOpMaLUU 1
UH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
npodeccnoHaTBLHOM
AEATeNbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAayKH ¥ OOIIECTBEHHON TNPAaKTUKH, OCHOBAHHOTO Ha
JMAJIoTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeEcCTa B HOJII/IKyJIbTypHOM MI/Ipe.
MeTanpeaMeTHble pe3yJabTaThl.
YV]I no3HaBaTe/ibHbIe - 0a30BbIe HCCJIEI0BATEIbLCKHE
aencTBUA

- CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEJIbHOMY

MOMCKY METOJIOB pEIICHUS TNPAaKTUYECKUX  3ajad,
IMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMTO3HAHUS,

- OCYIIECTBJIATH  IICJICHANPABICHHBIA  MOMCK
nepeHoca  CpeACTB W CIOCOOOB  JieiicTBUST B

poeCCHOHATIBHYIO Cpeay.
YVY/ no3naBareibHble - padoTa ¢ uH(popManue

- BJIaJIeTh HABBIKAMM IOJYy4YeHUs HHpOpMaruu u3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITEHO
OCYLIECTBIATh IIOUCK, AaHaJIU3, CHCTEMAaTHU3aALUI0 U
WHTEPIpETanio HHHOPMAIIMK PA3INYHBIX BUJOB U (HopM
MIPEJCTABICHMUS;

- CcO3/aBaTh TEKCTHl B PAa3JIMYHBIX (Qopmarax C
y4eTOM Ha3zHaueHHs! MH(pOpMaIK U LIeIeBOI ayAUuTOpHUH,
BbIOMpass ONTUMaJbHYIO (OpMYy TMpEACTABIECHUS U
BU3YyallU3aliH;

- OIEHHMBATh JOCTOBEPHOCTb, JIETHTUMHOCTh
uHpoOpMalnU, €e COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-
THYECKUM HOpMaM;

- WCIONB30BaTh CpeACTBa WH(GOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTH B peleHnH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpTraHH3aIlMOHHBIX
3ajad ¢ CcoOMoJieHHeM TpeOOBaHHUN  SPrOHOMHKH,
TEXHUKHA O0€30TMacHOCTH, THTHEHBI, PecypcocOepeKeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMAITMOHHON
0E30ITacHOCTH;

- BJIQJICTh HABBIKAMU pPACIIO3HABAHMS M 3alUThHI
nHpopManuu, HH(POPMAITMOHHOMN 0e30macHOCTH
JIMYHOCTH.

OK 03. IlnanupoBats u

JINYHOCTHBIE pe3yJabTaThl.

GyHKIMHM, acUMITOTHI Tpaduka GyHKIMHM, TIepBas W BTOpas
npou3BoiHAs (YHKIMH, TE€OMETPHUUECKUH W (PU3HUECKUI CMBICI
IIPOM3BOJIHON, MEpBOOOpa3Hasi, ONpPENEICHHbI HHTErpai; yMeHHe
HaXOJUTh ACHUMITOTHI Tpaduka (YHKIHUH; YMEHHE BBIYHCIATH
IPOU3BOJIHBIE CYMMBI, MPOMU3BEIEHHS, YACTHOIO U KOMIIO3UIIMU
(byHKUINH, HAXOAUTH YpaBHEHUE KacaTelnbHOH K rpaduky QyHKINY;

YMEHHUE HCHOJIb30BATh IPOU3BOAHYIO MJIS HCCIEIOBAaHUS
GbyHKUNH, UIS HAXO0XKICHHUS HAWTY4IIEero PeHIeHus] B MPUKIATHBIX,
B TOM YHCJIE€ COLUAIBHO-IKOHOMHYECKUX U (U3UYECKUX 3ajadax,
JUI ONPEACTICHUS CKOPOCTH M YCKOPEHHS; HAXOAMThH IUIOMIATH H
o0beMbl (Uryp ¢ MOMOUIbIO HHTErpaja; MNPUBOAUTH MPUMEPHI
MaTeMaTHIECKOTO MO/JICIIUPOBAHUS c MTOMOIIBIO
muddepeHIaTbHBIX YpaBHEHU;

11) ymeHue onepupoBaTh MOHATUSMU: KOMILJIEKCHOE YHUCIIO,
COIPSDKEHHBbIE ~ KOMIUIEKCHBIE 4YMCla, MOJYJdb U  apryMeHT
KOMIUIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX —YHCEl
(reomeTpuyeckas, TPUrOHOMETpHUECKas U alredpanyeckas); yMeThb

MPOU3BOUTh apU(METHUUECKUE JEHCTBUS C KOMIUIEKCHBIMH
YUCJIAaMH; IPUBOJUTH IPUMEPHI MCIOJIB30BAHUS KOMILIEKCHBIX
YHCEll,

12) yMmeHue CBOOOJHO OIEPHPOBATH MOHITUSIMH: CpEIHEe
apudMeTHYecKoe, Meuana, HanOoJIbIllee U HAaMMEHBIIIEE 3HAUCHUS,
pa3sMmax, JUCIIEpCHsi, CTAHAAPTHOE OTKJIOHEHHUE ISl OIUCAHUS
YUCJIOBBIX JIAHHBIX; YMEHHUE UCCIEA0BAaTh CTATUCTUYECKUE TAHHBIE,
B TOM 4YHCIE C TpPUMEHEHHEM Trpaduueckux MeTOAOB U
ANIEKTPOHHBIX CPEJICTB; TpadHUUecKHd WCCIEA0BATh COBMECTHBIC
HaOJIOZICHUSI C TIOMOIIBIO JUarpaMM pPacCEMBaHUS W JIMHEHHOU

perpeccuy;
13) yMeHue  HaxOIWUTh  BEPOATHOCTH  COOBITHH ¢
UCTOJIb30BaHUEM I'paUUECKUX METOAOB; MPUMEHSTD IS PeLICHHS

3a1a4 (OpMyIbl CIIOKEHUS U YMHOKEHHUS BEPOATHOCTEN, hopMyny
MIOJTHOM BEPOSITHOCTH, popmyny bepHysun, koMOuHaTOpHbIE (haKThI
1 GOpMYJIbl; OLIEHUBATh BEPOSITHOCTU peajbHBIX COOBITHI; yMEHUE
OIIEpPUPOBATh IOHATUSAMHU: ClydallHas BEIUYUHA, PACHpPEACIICHUE
BEPOATHOCTEH, MATEMAaTHYECKOE  OXHMJIAHUE, JUCHEPCH U
CTaHJApTHOE OTKJIOHEHHE CIy4alHOH BeIMYUHBI, (QYHKIHH
pacnpenesieHuss U IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIIBHOTO MU
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pean30BbIBATH
COOCTBEHHOE
npodeccCHoHaIbHOE U
JIMYHOCTHOC PAa3BUTHC,
pEANPUHUMATEITBCKYIO
ACATCIIBHOCTDH B
npodeccCHoHaTbHOM
cdepe, UCIOIB30BaTh
3HAHHS 110 GUHAHCOBOM
rpaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTyaluiax

B o0s1acTi TPY10BOI0 BOCIIUTAHUSA:

- TOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHUIO U

caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU.
B 00/1acTH 1yX0OBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA

- OCO3HaHWE IJIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOHYHMBOTO OYyTyIIEro.
MeranpeamMeTHblie pe3yabTaThl.
YV no3naBare/ibHbIe - 0230BbIe UCCJIEI0BATEIbCKHE
aencTBUA

- CTaBHUTh B POPMYITHUPOBATH COOCTBEHHBIC 3a/1a49H B
o0pa3oBaTeNbHON  NEATENBHOCTH M KU3HEHHBIX
CUTYaIHsX.

YV /]I peryJsiTUBHBIE - CAMOOPIraHU3 AL

- CaMOCTOSITEJIbHO OCYILIECTBIATH MTO3HABATEIbHYIO
NEeSTeNbHOCTh,  BBISBISITH  MPOOJIEMBbI, CTaBUTh U
dhopMyIMpoBaTh COOCTBEHHBIE 3a7a4u B
o0pa3oBaTeNbHON  NEATENBHOCTH U KU3HEHHBIX
CUTYaIHIX;

- CaMOCTOSITENIbHO COCTABJISATh IUIAH PELICHUS
npoOJieMbl € y4eTOM  HMMEIOIIUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMOUTEHUII;

- 1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

- pacmupsITh paMKU y4eOHOTO MpeaIMeTa Ha OCHOBE
JUYHBIX TPEATOUYTEHUH;

- JienaTh OCO3HAHHBIA BBIOOpP, APryMEHTHPOBATH
ero, OpaTb OTBETCTBEHHOCTH 3a PEIICHNUE;

- OLICHUBATh IPHUOOPETECHHBIN OIIBIT;

- cnoco06cTBOBaTh (HOPMUPOBAHHUIO U TIPOSBICHHUIO
IIUPOKOW DJPYIUIIMK B Pa3HbIX O00JACTSIX 3HAHUH,
MOCTOSIHHO ~ TIOBBIIIATh CBOW  OOpa3oBaTeNbHBIA U
KYJIbTYPHBIH YPOBEHb.

YVY/]I peryJsiTUBHbIE - IMOUMOHAJIbHBIN HHTE/ICKT

- c(OpMHUPOBAHHOCTh BHYTPEHHEW MOTHBAIIWH,
BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHXKEHUIO LEIu U
ycnexy, ONTHUMU3M, WHULIMATUBHOCTb, yMEHUue
JIENICTBOBATh, HCXOMs M3 CBOMX BO3MOXKHOCTEM
YV]I peryJiTHBHbIE - CAMOKOHTPOJIb

HOPMaJIbHOIO pacHpeiesieHui; YMEHHE HCIOJIb30BaTh CBOMCTBA
W3YUCHHBIX pacHpeAesieHUi JUIsl pelIeHusl 3ajad; 3HAKOMCTBO C
HNOHATUSMM: 3aKOH OOJIBIIMX 4YHMCEJd, METOAbl BBIOOPOYHBIX
UCCIIC/IOBAaHMI; YMEHUE MPHUBOJUTH HMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

14) ymenue cBOOOJHO OIEPUPOBATH MOHATUSAMU: TOUKA,
npsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, MIOCKUH yrodi,
IBYI'PAaHHBIA  YroJl, TPEXI'PAaHHBIA  Yroj, IIepeceKarouuecs,
napajielibHble U CKPELIMBAIOIIUECs MpsiMble, MapajuleIbHOCTh U
NEPIEHANKYISIPHOCTh TPSIMBIX H  IUIOCKOCTEH, YTrol MEXIy
OPSMBIMH, YIOJI MEXIY NPAMOW U IUIOCKOCTBIO, Yrod MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh NPU PpEIICHUH 3aaad
U3yyeHHbIE (QaKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHUE OLEHHUBATh
pa3Mepsl OOBEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE ONEepUPOBAThH
HOHATUSIMH: MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHUKA, TIPABUIIbHBIN
MHOTOTPAaHHHK, TpHU3Ma, NOUpaMuaa, (Urypa © MOBEPXHOCTH
BpalLEHUs, [IUIUHP, KOHYC, 11ap, cdepa, pa3BepTKa IOBEPXHOCTH,
CeueHMs KOHyca M IWINHAPA, MapalieIbHbIe OCH WM OCHOBAHHUIO,
ceueHue 1apa, II0CKOCTh, Kacaromasics chepsl, HUIMHIPA, KOHYCA;
YMEHHE  CTPOUTh  CEYEHHWE  MHOTOTpaHHWKA,  H300paxkaTh
MHOTOI'PaHHHUKH, (PUTYPBI M IOBEPXHOCTH BPAILEHUS, UX CEUCHMUS, B
TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHUE MTPUMEHSThH
CBOMCTBA reOMEeTPHUECKUX duryp, CaMOCTOSITEITbHO
(GbopMyHpOBaTh OMpEENeHUs] H3Y4aeMbIX (HUTYp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBaX M MpHU3HAKaxX TIEOMETPUYECKHX Quryp,
00OCHOBBIBaTh WJIM ONpPOBEPraTb MWX; YMEHHE TIPOBOJHTH
KiIaccuuKanuio QUryp Mo pasMnYHBIM TPHU3HAKaM, BBITIOTHSTH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TTOCTPOCHHUS;

15) ymenue cBOOOAHO ONEPUPOBATH MOHATHUAMU: IUIOIIATH
¢burypsel, 06beM QUrypsl, BEIUUNHA YIJa, PACCTOSHUE OT TOUYKHU J10
TUIOCKOCTH, PACCTOSIHHE MEXKAY TPSMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, IJIOIIA b Cephl, TUIOMAAb TOBEPXHOCTH MTUPAMUIBI,
NpU3MBI, KOHyCa, LWIHHApa, O00BeM Kyba, TPSIMOYTOIBEHOTO
napaieNenumnena, NupaMusl, TPU3MBbL, WIMHAPA, KOHYCa, IIapa;
yYMEHHUE HAaXOJIUTh OTHOIIEHHE 00bEMOB IMOJOOHBIX UTYD;

16) ymeHue cBOOOAHO ONEPUPOBATH MOHITUAMU: JIBUKCHUE,
NapajyIeNIbHbI  NIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTH U B
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- JaBaTb OLEHKY HOBBIM CHUTyalusM, BHOCHUTb
KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBHUE
pe3yJIbTaTOB LEIISM;

- BIIQJCTh HABBIKAMH IMO3HABATEIHHOU pedIeKCUuu

Kak OCO3HAHMS COBEPIIIAEMBIX JIeHCTBUI u
MBICJIUTENIBHBIX ~ TPOLIECCOB, WX  PE3YJIbTaTOB U
OCHOBAHHII;

- WCMOJNB30BaTh TPUEMbI Pe(ICKCUU I OICHKU
CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

- yMEThb OIICHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS IO UX CHUKEHHIO.

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

JInuHOCTHBIE pe3yabTaThl.
B 00J1acTH HEHHOCTH HAYYHOT0 IO3HAHMA
- OCO3HAaHUE LEHHOCTH HAyYHOH JAEATEIbHOCTH,

TOTOBHOCTb OCYILECTBIAT IPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATENbHOCTh MHAMBHUIYaAJIbHO U B
rpymre.

B o6s1acTi rpakaIaHCcKOro BOCIMTAHUA

- TOTOBHOCTb BECTH COBMECTHYIO JACATECIBHOCTH B
MHTEpecax Tpa)xJIaHCKOro OOIecTBa, y4yacTBOBaTb B
caMOyIpaBlieHMH B 0011e00pa3oBaTeIbHON OpraHu3anuu
U JI€TCKO-IOHOLIECKNUX OPraHU3aLusIX;

- yMEHUE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU
WHCTUTYTaMHU B COOTBETCTBUM C HX (QYHKUUSAMU U
Ha3HA4YCHUEM;

- TOTOBHOCTh K T'YMaHHUTApPHOM M BOJOHTEPCKOU
NEATEIbHOCTH.

MeranpeamMeTrHblie pe3yabTaThl.
YY/ peryJiTUBHbIC - IPUHATHS ce0sl U APYTHUX
Joaei

- NpPUHHAMATh ce0sl, TOHUMasi CBOM HEIOCTaTKH M
JIOCTOVMHCTBA;

- IPUHUMAaThb MOTUBBI U apIryMEHTBI JPYIUX JIIOAEH
IIPY aHAJIU3€ PE3YNIbTATOB ACATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MPABO APYI'UX JIIOAEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU

MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUe MMOA00UsI, TMOAOOHBIE
¢buryper; ymMeH#ue pacro3HaBaTh paBHBIC U MOJOOHBIE (DUTYPHI, B
TOM 4YHCIe B TMpPHUPOJAE, MHCKYCCTBE, apXHUTEKType; yMEHHUE
UCII0JIb30BATh reOMEeTPHYECKUE OTHOILICHHUS, HAXO/UTh
reOMEeTPUYECKUE BEITUYMHBI (IJMHA, Yo, IUIOab, 00bEeM) MpHU
pelIeHNH 3a7a4y W3 JAPYIHX Y4eOHBIX NMPEAMETOB U U3 PEaTbHOM
KU3HU;

17)  ymenue  cBOOOJHO  ONEPUPOBATH  TMOHATHUSAMHU:
MPsIMOYTOJIbHAS CUCTeMa KOOPAMHAT, BEKTOP, KOOPIMHATHI TOYKH,
KOOPJAWHATH BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA HA
YHCII0, PA3JIOKEHHE BEKTOpa Mo 0a3uCy, CKAIIPHOE MPOU3BEICHNUE,
BEKTOPHOE IIPOM3BENIECHUE, Yroj MEXAy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJA HJSl pelleHus
rEeOMETPHUECKUX 3a7ad M 334ad JPYruX Yy4eOHBIX IPEIMETOB;
OINEepUPOBATh MOHATUSAMU: MaTpula 2 X 2 U 3 X 3, onpeneauTesb
MaTpHIIbl, TEOMETPUIECCKHUIA CMBICIT OTIPEICITUTEIS;

18) ymeHue MoaenupoBaTh peadbHbIE CHUTYaIlMH Ha S3BIKE
MaTeMaTHKH; COCTABISATh BBIPAKECHHUS, YPaBHEHUS, HEPABEHCTBA U
UX CHCTEMBbI IO YCIOBMIO 3aJlaud, MCCIENOBATh IOCTPOECHHBIE
MOJIEJIM C HUCIIOJIb30BAHMEM anmapara anredpbl, HHTEPIPETUPOBATh
MOJyYeHHBIH pe3ysbTaT; CTPOUTh MaTeMaTHUeCKHUE MOJAETH ¢

IIOMOIBI0 T€OMETPUYECKUX TOHATHA W BEIWYMH, peulaTh
CBS3aHHBIE C HUMH IIPAKTUYECKHE  3aJa4yd;  COCTaBIATH
BEPOSITHOCTHYIO MOJENIb W HMHTEPIPETUPOBATH  IOJYYECHHBIN
pe3ynbTar; pemarb IIPUKJIAHBIC 3a1a4u cpencTBamMu
MaTEeMaTHYeCKOr0  aHajau3a, B  TOM  YHCJIE€  COLHAIBHO-

HKOHOMHUYECKOTO U (PM3UUECKOTO XapaKTepa;

19) ymeHue BBIOMpATh MOAXOJAIIMN METON JJS peIIeHUs
3aa4yd; ITOHUMAaHWE 3HAYMMOCTM MaTEMaTUKM B H3YYECHHUH
IOPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBJICHUN; YMEHHE
pacno3HaBaTh IIPOSIBJICHHE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
yMEHUE IPUBOJUTH IIPUMEpPbl MATEMaTUYECKUX  OTKPBITHHI
POCCHIICKON U MUPOBOM MaTEMaTUYECKON HAYKH.




JIPYroro 4eaoBeKa.
YV /]I peryJiTUBHbIE - IMOUMOHAJIbHBINA HHTE/ICKT

- cOpMHUPOBAHHOCTb SMMATHH, BKIIOYAOLICH
CIIOCOOHOCTh MOHUMATh AIMOILMOHAILHOE COCTOSHUE
OpYrMX,  Y4YUTbIBaTb  €r0  MpPU  OCYIIECTBICHUH
KOMMYHUKAIIMU, CIHOCOOHOCTh K  COYYBCTBUIO H
COINEPEKNBAHUIO;

- copMHpOBAaHHOCTH  COLIMATBHBIX  HABBIKOB,
BKJIIOYAIOIUX CIOCOOHOCTh BBICTpauBaTh OTHOILEHUS C
IPYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEPEC M
pazpemiath KOHGIUKTHI.

YV ]I KOMMYHHMKATHBHbBIE - COBMECTHAS 1eATEJIbHOCTH

- TOHHMMAaThb W UCIHOJIb30BaTh MPEUMYLIECTBA
KOMaHTHOW ¥ MHAMBHYaTbHON paboThI

- BBIOMpAaTh TEMAaTHUKy M METOAbI COBMECTHBIX
JNCHUCTBUI C y4eTOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)kJI0r0 WICHA KOJIJICKTHUBA;

- TNPUHUMATh I€IU COBMECTHOM [EATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH IEHUCTBUS IO €€
JOCTHKEHHIO: COCTABIIATH IIJIaH JECHCTBHUM, PACTIPEAEIIATh
polu C y4eTOM MHEHUWH YYaCTHMKOB O0OCYXJaThb
pe3yabTaThl COBMECTHOU PabOTHI;

- OLICHMBATh KayeCTBO CBOEr0 BKJIANA U KaXJOrO
y4acTHMKAa KOMaHAbl B  OOmMMIA  pe3yabTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

- MpeajaraTh HOBBIE MPOEKTHI, OLICHUBATH HUJIEH C
MO3UIMA HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTHYECKON
3HAYUMOCTU;

-  KOOpIMHHUPOBAaTH H BBINOJHATH paboOTy B
YCIOBUAX pealbHOrO, BUPTYaAJILHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBIIATH  MO3UTHUBHOE CTPATETHUYECKOE
MOBEJCHUE B  PA3JUYHBIX CUTyalUsX, MPOSBISATh
TBOPYECTBO U BOOOPAKEHUE, OBITh NHUITUATHBHBIM.

OK 05. Ocy1ecTBasiTh
YCTHYIO ¥ TUCHMEHHYIO
KOMMYHHKAITUIO Ha

JIMYHOCTHBIE Pe3yJIbTAThI.
B o0s1acT¥ IEHHOCTH HAYYHOI'O MO3HAHUS
- COBEPUIEHCTBOBAHUE SI3IKOBOM M YHUTATEIbCKOMN

1) ymeHue onepupoBaTh NOHATUAMU: ONPEIEICHUE, aKCUOMA,
Teopema, CIEICTBHE, CBOICTBO, IPU3HAK, JOKAa3aTelbCTBO,
pPaBHOCHIIbHBIE (POPMYIMPOBKU; YMEHHE (GOPMYIHPOBATH 0OpaTHOE
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rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEeN
COLIMAJIbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

KyJbTYpbl KaK CpEICTBAa B3aMMOJACHCTBUS
JIIOJBMU U ITIO3HAHUS MUpA.

MeTanpeaMeTHble pe3yJbTaThl.

YV koMMyHUKATHBHBIE - 00IIIEeHHE

- OCYIIECTBJISATh KOMMYHHMKAIlUM BO BceX cdepax
JKU3HU,

- pacmio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHS,
IMOHUMAaTh 3HAYEHUE COLIMAIbHBIX 3HAKOB, PAaclO3HAaBaTh
MPEANOCHUIKA KOH(IMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI,

- BJAJIETh Pa3IUYHBIMH CIIOCOOAMH OOIICHHS H
B3aHMOJCHCTBUS;

- apryMEHTHUPOBAHHO BECTHU
CMSITYaTh KOH(QJIMKTHBIC CHUTYaITUH;

- Pa3BEpHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY
3pEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPEACTB.

MEXIY

Auanor, YMCTb

OK 06. IIposBisTh
TPaKIaHCKO-
MaTPUOTHYECKYIO
TTO3UIIHIO,
JI€MOHCTPHPOBATh
OCO3HaHHOE MOBE/ICHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111e9eI0BEYeCKIX
LIEHHOCTEH, B TOM YHUCIIE C
Y4E€TOM FapMOHU3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIICHUM, TPUMEHSTh
CTaHJapTHI
AHTHUKOPPYIIIUOHHOTO
TTOBE/ICHUS

JInyHOCTHBIE pPe3yIbTaThl.
B o0/1acTH rpaaaHcKoOro BOCHUTAHUS

- chOpPMHUPOBAHHOCTh TPAXKAAHCKOW  TO3UIUU
00ydJaromerocss Kak akTUBHOTO M OTBETCTBEHHOTO WICHA
poccuiicKoro o0IIIecTBa;

- OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

- IIPHUHATHC TpaauIIMOHHBIX HanmTMOHAJIBbHBbIX,
00IIIeUeTOBEYECKUX T'YMaHUCTHYECKHUX "
ACMOKPATUYCCKUX HeHHOCTefI;

- TOTOBHOCTH MIPOTUBOCTOSTH UICOJIOTHH
IKCTPEMHU3MA, HaIlMOHAIN3Ma, KkceHodoouu,
TUCKPUMHUHAIIMA 1O  COIMABHBIM,  PEIUTHO3HBIM,

pPacoBBIM, HAIIMOHAJILHBIM TIPU3HAKaM.
B o01acTH NaTPHOTHYECKOT0 BOCTIMTAHUS

- c(opMUPOBAHHOCTh POCCHMCKON T'PaKIaHCKON
WJEHTUYHOCTH, TMATPUOTU3MA, YBAXEHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Tiepen PoauHoM,
rOpIOCTA 3a CBOM Kpal, CBOWO PoauHy, CBOMl A3BIK U
KYJIbTYpY, IPOLUIOE U HACTOSLIEE MHOTOHALMOHAIBHOTO
Hapona Poccuu;

U NPOTUBOIOJOXKHOE YTBEPXkKAECHUE, INPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPBI, UCII0JIb30BATh METOJ] MAaTEMaTUUECKON MHIYKIUH;
IPOBOJUTH JOKa3aTeJIbHbIE pAacCy)KICHHsl NpU pelIeHUM 3a7ad,
OLICHUBATh JIOTUYECKYIO NIPAaBUIILHOCTD PACCYKICHUMN;

2)  yMeHHe  ONEpUpOBaTh  IOHATUSAMHM:  MHOXECTBO,
IIOJIMHOXKECTBO, ~ ONEpallMd  HaJ  MHOMKECTBAMH;  YMEHHUE
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJs ONUCaHUs
pEaIbHBIX IPOLECCOB U SIBICHUW W INpPU pELIEHUH 3a]ad, B TOM
qucIe U3 APYruX y4eOHBIX MPEAMETOB;

3) yMeHHe OomepupoBaTh MOHATUSAMHU: rpad, CBI3HBIN rpad,
JIepeBo, UKJI, rpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U OIMCHIBAThH
rpadpl pa3IMYHBIMU  CIIOCOOAMH; HCHOJB30BaTh Tpadsl IpH
peLeHNH 3aa4;

4) ymeHnue cBOOOAHO OINEPUPOBATH MOHATUSMU: COUYETAHUE,
NEPEeCTAHOBKA, YUCIIO COYETAaHHWH, YHCIO IEepecTaHOBOK; OMHOM
HploToHa; yMeHue NpUMEHATh KOMOMHATOpHbIE (AaKTBl U
paccyXIeHus Ui peLIeHus 3a1ay;

5) yMeHue omnepupoBaTh MOHATUSMHU: HATypallbHOE YHUCIIO,
LEJI0€ YHUCJIO, OCTaTOK @0 MOAYJI, PALMOHAIBHOE YHUCIIO,
UppALMOHATIBHOE YMCJIO, MHOXECTBa HATypalbHbIX, IEJbIX,
palMOHAIbHBIX, ACHCTBUTEIBHBIX 4YHCEN; YMEHHE HCIOJb30BaTh
NpU3HAKA  JIEJTMMOCTH, HAuWMEHbIIMM oOummi  JenuTens U
HalMeHblIee ofllee KpaTHoe, aaropuT™M EBkimuaa mpu perieHuu
3aJa4; 3HAKOMCTBO C pa3JIMYHBIMU TO3ULHUOHHBIMU CHCTEMaMH
CUMCIICHUS;

6) yMeH#ne CBOOOJIHO ONEPHPOBATH TMOHITHSIMHU: CTETECHb C
LEeNbIM T0Ka3aTejaeM, KOPeHb HaTypajlbHOM CTEMeHH, CTENEHb C
palMoOHaJIbHBIM  IIOKa3aTeleM, CTENeHb C JACUCTBUTEIbHBIM
(BEIIECTBEHHBIM) TTOKa3aTeseM, JorapudM 4ducia, CHHYC, KOCHHYC
Y TAHT€HC TPOU3BOJIBHOTO YHCIIA;

7)  yMeHue  ONepUpoBaTh  MOHATUSAMHU:  TOXAECTBO,
TOKIECTBEHHOE  MpeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHUU U HEPaBEHCTB, PaBHOCHUJIBHOCTb ypaBHEHUH,
HEPABEHCTB U  CHCTEM, palUOHAJIbHbIE, HWPpPALUOHAIbHBIE,
HoKa3aTelbHbIE, CTEIIEHHBIE, JorapupMuUecKue,
TPUTOHOMETPUYECKHUE YPABHEHNUS, HEPABEHCTBA U CUCTEMBI; YMEHUE
pelmaTb ypaBHEHMs, HEPABEHCTBA M CHCTEMbl C IOMOILBIO
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- IIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CUMBOJIAM, HUCTOPUYECKOMY W NPUPOJHOMY HACIEIUIO,
MaMATHUKAM, TpaaULUAM HapoJi0B Poccun,
nocTwkeHnssM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYJIE;

- ujeiHas YOSKIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO
u 3ammTe OTeyecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOY.

B 001acTH 1yX0OBHO-HPABCTBEHHOI0 BOCIMTAHUS

- OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO
HapoJa;

- chopMHpPOBaHHOCT, HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO MOBEICHUS;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENISAM U
(wi1) ApyruM YiIeHaM CEeMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAaHHOI'O MPUHATHS LIEHHOCTEH CEeMEHHOM
YKA3HU B COOTBETCTBUHM C TPAIUIUAMH Hapo10B Poccum.
B o01acTH 3cTETHYECKOr0 BOCIIUTAHUSA

- DCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/Ja M OOIIECTBEHHBIX OTHOIICHUIA;

- CHOCOOHOCTh BOCIPHUHHUMATH DPA3IUYHBIC BHJIBI
HWCKYCCTBA, TPaAULMA W TBOPYECTBO CBOETO WU APYTUX
HAapOJOB, OLIyIIaTh ASMOLMOHAJIBHOE  BO3ICHCTBHUE
HCKYCCTBA;

- yOeXIeHHOCTh B 3HAYMMOCTU Ui JIMYHOCTH U
olmiecTBa OTEYECTBEHHOIO W MHPOBOIO HCKYCCTBA,
OTHUYECKUX KYJAbTYPHBIX TPAAUIMd U  HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUIAX
HCKYCCTBA, CTPEMJIEHUE TIPOSIBIISATH KAUECTBA TBOPUECKOM
JINYHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl.
YV /]I peryJiTUBHbIE - SMOUMOHAJIbHBIN HHTE/IEKT

- c(hOpMUPOBAHHOCTh CaMOCO3HaHU,
BKJTIOYAIOIIETO CIOCOOHOCTH MMOHUMATh CBOE
SMOIIMOHAIIBHOE  COCTOSIHME, BHUACTh  HAIPaBJICHHS

pa3BUTHSI COOCTBEHHOH HMOIMOHAIBHON cdepbl, OBITH

pasIMYHBIX MPUEMOB; PEIIaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C MapaMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI
JUId PpeLIeHUs MaTeMaTU4eCKHUX 3aJad M 3aJad U3 Pa3IMyHbIX
o0acTeil HayKH U pealbHOM KU3HH;

8) ymeHue cBOOOAHO OIEPUPOBATH MOHATHUSAMHU: Tpadux
¢bynkunu, obparHas (QyHKIUSA, KOMIO3ULUS (DYHKIMHA, JTUHEHHas
GbyHKLUsA, KBaapaTUyHas (QyHKIMs, cTerneHHass (QyHKIUS ¢ LeIbIM
nokaszarejieM,  TPUTOHOMETpHYECKHe  (YHKIHMH,  OOpaTHbIC
TPUTOHOMETPUUYECKHE ¢GyHKIMH, HoKa3aresbHas u
norapudpmuueckas GyHKIHHA; YMEHHE CTPOUTH rpaduku QyHKIHU,
BBIMIOJHATH MpeoOpa3zoBaHus rpaguKoB (yHKIIHIA,

YMEHHUE UCIONb30BaTh Tpaduku (YHKIMHA Ui H3y4CHUS
IPOLIECCOB M 3aBUCHUMOCTEH IpU peIleHUH 3aJad M3 APYrux
y4eOHBIX MPEIMETOB U U3 PEaTbHOM )KU3HU; BRIpAXaTh (hopMyIamMmu
3aBUCUMOCTH MEX/ly BEJIUUYNHAMY;

yMeHHE CBOOOJHO OINEpUPOBaTH MOHATHUSMH: YETHOCTh
(GyHKLIMH, MEPUOAUYHOCTh (YHKLUHU, OIPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTh ()YHKIMH, SKCTpeMyM (YHKIUH, HauOousblliee u
HalMEHbllee 3HadeHUs (QYHKIUM Ha MPOMEXYTKE; YMEHHE
MIPOBOJIUTH UCCIIE0OBaHNE (DYHKITNH;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKUIUH a1
pelieHnsi ypaBHEHWH, HEPaBEHCTB M 3aqad C IapamMeTpamy,
n300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBA pPELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

9)  ymeHue  cBOOOJHO  ONEPUPOBATH  IMOHATUSAMHU:
M0CJIEI0BATENBHOCTb, apudmernyeckas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEUHO yObIBaromas
reoMeTpUYECKas IIpOrpeccusi; YMEHHE 3a1aBaTh
MOCJIEZI0BATENbHOCTH, B TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

10) ymeHuwe omnepupoBaTh MOHATHSAMH: HENPEPHIBHOCTH
¢byHKIMM, acuUMNTOTHI Tpaduka ¢GyHKIMH, TepBas U BTOpas

MpOU3BOJHAS (DYHKLIHH, F€OMETPUYECKUH M (PU3UUECKHI CMBICIT
MIPOM3BOJIHON, MEPBOOOpA3Hasi, ONpeNeIeHHBI WHTErpal;, YMEHHE
HAaXOJUTh AaCUMNOTOTHl Tpaduka (YHKIUU; YMEHHE BBIYHUCIATH
IIPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YAaCTHOTO WU KOMIIO3ULIUU
(GYHKIMA, HAXOIUTh YpaBHEHHE KacaTeJIbHON K rpaduKy ¢ yHKIINH;
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YBEpPEHHBIM B ceOe;

- c(OpMHPOBAHHOCTD CaMOpPETYJIMPOBAHWSI,
BKIIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NpPUHUMATH
OTBETCTBEHHOCTh 33 CBOE IIOBEJIEHHE, CHOCOOHOCTH
allanTUPOBATBCA K OMOLMOHAIBHBIM HM3MEHEHHSM U
IPOABJIATH FI/I6KOCTB, 6LITB OTKPBITBIM HOBOMY.

OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO
OKpY>KaroIlen cpesbl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsIX

JIn4yHOCTHBIE pe3ybTaThl.
B o6s1acTH 3K0/10IrMYECKOr0 BOCIIUTAHHUSA:

- c(hOpPMHUPOBAHHOCTb HKOJOTHYECKON KYJIBTYpHI,
ITIOHUMAaHHE BIIVSTHUSA COLIMAJIBHO-OKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE INPUPOJHOW W COLHUAIbHOU
Cpensl, OCO3HaHUE J100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IIeMm;

- INIAHAPOBAaHME M OCYILECTBICHHE JEHCTBUM B
OKpY)KaloIllel CpelJe Ha OCHOBE 3HAHUA  LeJeH
YCTOMYMBOI'O pa3BUTHUS YEIOBEUECTBA,

- AKTUBHOE HENpUATHE JEHCTBUM, IPHUHOCSIINX
BpE€Il OKPYXarOIIEH Cpeae;

- YMEHHE IPOTHO3UPOBATH
JKOJIOTUYECKHE MIOCJIEICTBHS
JNENUCTBUMN, IPEAOTBPALLATD UX;

- paclIMpeHue OMbITa AeATEIbHOCTH 3KOJIOTHYECKON
HaIIpaBJIECHHOCTH.

HeOIaronpusTHbIE
pEeANPUHUMAEMBIX

YMEHHUE HCMOJIb30BATh IPOU3BOAHYIO MJIS HCCIEIOBAaHUS
GyHKUIMH, UI HAXO0XKICHHUS HAMITYYIIEro pelieHus] B MPUKIAHBIX,
B TOM YHCJIE€ COLUAIBHO-IKOHOMHUYECKUX U (U3UYECKUX 3ajayax,
JUI ONPEAETICHUS CKOPOCTH M YCKOPEHMS; HAXOAMThH IUIOMIATH H
0o0beMbl (Uryp ¢ MOMOUIbIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTEeMaTHYeCKOTO MOJIETTUPOBAHUS c IIOMOILBIO
nuddepeHIMaIbHBIX YPaBHCHHH;

11) ymeHue onepupoBaTh MOHATUSMU: KOMILJIEKCHOE YUCIIO,
COINPSDKEHHBbIE  KOMIUIEKCHBIE 4YMCIa, MOJYJdb U  apryMEHT
KOMIUIEKCHOTO 4YHcia, (opMa 3amucH  KOMIUIEKCHBIX —YHCEl
(reomeTpuyeckas, TPUrOHOMETpHUECKas U adredpanyeckas); yMeThb

MPOU3BOJUTE  apu(PMeTHUECKUe JCHCTBUS C  KOMIUICKCHBIMHU
YUCJIAMH; IPUBOJUTH IIPUMEPHI MCIOJIB30BAHUSA KOMILIEKCHBIX
YHCell,

12) ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMHU: CpelHEe
apudmernyeckoe, MeuaHa, HauOoJbllIee U HAUMEHbIIIEE 3HAUEHUS,
pa3smax, JUCHepCHs, CTaHJApTHOE OTKJIOHEHHE Ul OIMCAHUS
YHCJIOBBIX JIAHHBIX; YMEHUE HCCIIEI0BaTh CTATUCTUYECKUE JaHHbIE,
B TOM 4YHCIE€ C TpPUMEHEHHEM TIpadUUecKuX METOAOB U
AIIEKTPOHHBIX CPEACTB; TpaUUecKH MCCIEA0BaTh COBMECTHBIE
HaOJIOCHUsI C TOMOILBIO JUarpaMM pPacCeUBaHUA W JIMHEHHOU
perpeccuy;

13) yMeHue  HaxoIuUThb  BEPOATHOCTH  COOBITHH €
HCIIOJIb30BaHUEM IpapUUeCKUX METOOB; MPUMEHSTH JUIsl PEIICHUs
3a71a4 (OPMYIIbI CIOXKEHUS M YMHOXKEHUS! BeposATHOCTEH, hopmyiy
MIOJIHOM BeposITHOCTH, popmyny bepHyiin, komOuHaTOpHBIE (PAKTHI
1 GOpMYIIbl; OLIEHUBATh BEPOSITHOCTU peajbHBIX COOBITHI; yMEHUE
ONEpUPOBATh MOHATHUSAMU: CllydaliHas BEJIMYUHA, paclpeaciieHue
BEPOATHOCTEH, MaTeMaTHYecKoe OXXHJaHue, JUcCHepcus u
CTaHJApTHOE OTKJIOHEHHME CIy4alHOM BeIMYUHBI, (QYHKIHMU
pacnpesieieHuss U IUIOTHOCTH PaBHOMEPHOTO, TOKa3aTEeJIbHOTO U
HOPMAJIBHOTO paclpeieiieHUuil; YMEHHE MHCIIO0Ib30BaTh CBOWCTBA
M3YYEHHBIX paclpeleieHuil A pemieHus 3ajad; 3HAKOMCTBO C
NOHATUSIMHM: 3aKOH OOJIBIIMX 4YHCEJ, METOAbl BBIOOPOYHBIX
UCCJICIOBAaHUM; yMEHHUE NMPHUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLINX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

14) ymeHue CBOOOTHO OMEPUPOBATH TMOHATHUAMH: TOUKA,
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npsMasi, IIIOCKOCTb, MIPOCTPAHCTBO, OTPE30K, JIyd, MIOCKUN yrodi,
IBYI'PAaHHBIA  Yrojl, TPEXI'PAaHHBIA  Yroj, IIepeceKarouuecs,
napajielibHble U CKPELIMBAIOIIUECs MpsiMble, MapajuleIbHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX U IIJIOCKOCTEH, Yroidl MEXIy
OPSMBIMH, YIOJI MEXIy NPAMOM U IJIOCKOCTBIO, Yrol MEXIy
IUIOCKOCTSIMU; YMEHHE MCHOJb30BaTh IpPU PELICHUM 3aaay
U3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUM; YMEHHUE OLEHHBATh
pa3Mepbl OOBEKTOB B OKPYXKAlOIIEM MHUDPE; YMEHHE OIEpUpOBATH
HOHATUSIMH: MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA, TIPAaBUIIbHBINA
MHOTOTpaHHHUK, @pu3Ma, NOUpaMuaa, QUrypa M IOBEPXHOCTh
BpalLEHUs, [IUIUHP, KOHYC, 11ap, cdepa, pa3BepTKa IOBEPXHOCTH,
CEYEHHUs KOHYyCa U LWIMHAPA, MapajjiebHble OCU WK OCHOBAHMUIO,
ceueHue 1apa, II0CKOCTh, Kacaromasics chepsl, HUIMHIPA, KOHYCA;
YMEHHME  CTPOUTh  CEUYEHHWE  MHOTOTpaHHHKa,  H300pakarhb
MHOT'OI'PaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BPAILEHUS, UX CEUCHMUS, B
TOM YHCJIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATH
CBOMCTBA TreOMETPUYECKUX dburyp, CaMOCTOSITEIIbHO
(GopMynupoBaTh OMNpENENICHUs H3y4aeMbIX (Uryp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBaX M MPHU3HAKAX TEOMETPUYECKHUX (uryp,
00OCHOBBIBaTh WJM  OINpPOBEpPrarb HX; YMEHHE IPOBOJIUTH
KJaccu(uKkanuo QUryp Mo pasMYHbIM IpPU3HAKaM, BBIIOIHATH
HE0OXO0IMMBIE JOTIOJIHUTEIbHBIE TTOCTPOEHUS;

15) ymenue cBOOOAHO ONEPUPOBATH MOHATHUAMH: IUIOIIAMIb
¢burypsl, 00beM QUrypbl, BEIMYMHA yIjla, PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE MEXIY MPSMBIMH, PAacCTOSHUE MEXIY
IJIOCKOCTSIMU, IUIOIIAb CPepbl, MII0MAaAb TOBEPXHOCTH MHUPAMUIBbI,
NpU3MBl, KOHYCa, IWIMHIpa, O0BeM Ky0a, NPSIMOYroJbHOTO
napajiesienunea, NupaMu/sl, TPU3Mbl, HWIMHApA, KOHYyCa, 1apa;
YMEHHE HaXOUTh OTHOILLIEHHE 00bEMOB MOI00HBIX (DUTYD;

16) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: JIBUKEHUE,
NapajuleNbHBIM  MEPEeHOC, CHUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHHe MOAOOMs, IMOAOOHbIE
burypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJI0OHBIE (UTYpPHI, B
TOM 4YHCII€ B IIPUPOJAE, MHCKYCCTBE, apXUTEKType; YyMEHHE
UCIOJIb30BaTh reoMeTpUYECcKue OTHOILIEHHUS, HaXO/UTh
reOMETPHUYECKUE BEJIMYMHBI (IJIMHA, Yrojl, IUIOWaab, 00beM) mpu
pEeLICHUH 3373y U3 JAPYIMX Y4eOHbBIX NPEAMETOB U U3 PEalbHOM
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KHU3HU;

17)  ymenue  cBOOOJHO  ONEpUPOBATH  IMOHATUSIMHU:
MPsIMOYTOJIbHAS CHUCTEMa KOOPAMHAT, BEKTOP, KOOPIMHATHI TOYKH,
KOOpJMHAThl BEKTOpPa, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA Ha
YHCII0, PA3JIOKEHUE BEKTOpa MO 0a3uCy, CKaJIpHOE MPOU3BEICHNUE,
BEKTOPHOE IIPOU3BENCHUE, Yrojd MEXAY BEKTOpaMH; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJA NJISl pelieHUus
TEOMETPUUECKUX 3a7ad M 3a4ay JPYruxX Yy4eOHBIX IPEIMETOB;
ONEpUPOBATh MOHATHSAMU: MaTpuua 2 X 2 U 3 X 3, OoNpeneauTesb
MAaTpPHULIbl, FEOMETPUUECKUI CMBICIT ONIPEAETUTENS;

18) ymeHue MoJenupoBaTh pealbHbIE CUTYallUd Ha S3bIKE
MaTEMaTUKH; COCTaBJISATh BBIPA)XKEHUS, YPAaBHEHUS, HEPABEHCTBA U
UX CHCTEMBbI MO YCJIOBHIO 3aJaud, HCCIEOBAaTh IOCTPOCHHbBIE
MOJIEJM C HUCIIOJIb30BAHMEM ammapara anredpbl, HHTEPIPETUPOBATh
MOJIYUYEHHBI PpE3yNbTaT; CTPOUTh MaTeMAaTUYECKHUE MOJEIH C

IIOMOIIBID T€OMETPUYECKUX TIOHATHA W  BEIMYMH, pEIIATh
CBA3aHHBICE C HUMH IIPAKTUYECKHE  3aJayd;  COCTaBIATH
BEPOSITHOCTHYIO MOJENIb W HMHTEPIPETUPOBATH  ITOJYYECHHBIN
pe3ynbTar; pemarb IIPUKJIAHBIE 3a1a4u cpencTBamMu
MaTEMaTH4eCKOr0  aHajau3a, B  TOM  YHCJIE€  COLHAIbHO-

HKOHOMHUECKOTO U (PU3UUECKOTO XapaKkTepa;

19) ymeHue BbIOMpaTh MNOAXOASIIMNA METON MAJIs pElIeHUs
3aJauy; IOHMMAHHME 3HAYUMOCTM MATEMaTUKU B HM3Yy4YEHUU
INPUPOJHBIX U OOILECTBEHHBIX MPOLIECCOB M SBJIECHUMN; YMEHUE
pacrno3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MaTHKH B MCKYCCTBE,
YMEHHE TPUBOAUTH MPUMEPbl MaTeMaTUYECKUX  OTKPBITUN
POCCHIICKON U MUPOBOW MaTEMaTUYECKON HAYKHU.

[IK 1.1. BeimosHsTh
oleparuu 1o
OCYILIECTBIICHUIO
IIEPEBO30YHOrO Ipolecca
C IPUMEHEHUEM
COBPEMEHHBIX
WH(pOPMaITMOHHBIX
TEXHOJIOTUH YIIPaBICHUS
IIEPEBO3KaMHU

I1K 3.1. Opranu3oBbIBaTh

- ONpelensaTh Lenu JIeATEeIbHOCTH,
rapaMeTpsl U KPUTEPUU UX TOCTHUKCHUS;

- CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJAOB pELICHUs [PAKTUYECKUX  3a]ad,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS;

- QHAIM3UPOBATL IIOJIYYCHHBIE B XOJE peELICHUs
3aJa4d  pe3ylbTarbl, KPUTHUYECKH OLEHUBATH  UX
JNOCTOBEPHOCTb, IIPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- JIeJlaTh OCO3HAHHBIN BBIOOP, ApIryMEHTUPOBATH €ro,

3a7aBaTh

- YMETb MOJIEIUPOBATh pEANBHBIE CUTyallMM Ha S3bIKE
MaTE€MaTHUKH; COCTABJIATH BBIPAKECHHUs, YPABHEHUs, HEPABEHCTBA U
UX CHUCTEMBI IO YCJIOBHIO 3aJaud, HCCIEAOBATb IOCTPOEHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM arapara ajnreOpbl, HHTepIpPEeTUPOBATh
MIOJIyYEHHBIM pE3yJIbTaT; CTPOUTh MATEMATHYECKHUE MOJACIH C

MIOMOUIbI0 TE€OMETPUYECKMX TOHATUH M BEIMYUH, peIlaTh
CBA3aHHBIE C HHMH TIPAaKTUYECKHE  3aJa4d;  COCTaBJIATh
BEPOATHOCTHYIO MOJEJIb M HMHTEPIPETUPOBATH  IOJTYYECHHBII
pe3yJIbTaT; pemarb IIPUKJIaTHBIE 3aJa4n CpeICTBaMHU
MaTEMaTUYECKOr0  aHajgu3a, B TOM  UHCJIE  COLMAJIbHO-
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paboTy nepcoHasna mo
00paboTKe epeBO30YHBIX
JTOKYMEHTOB H
OCYILECTBIICHHUIO PAaCUETOB
3a yCIIyTH,
NPEOCTaBIsEMbIC
TPAHCIOPTHBIMHU
OpraHu3aLUsIMU

OpaTh OTBETCTBEHHOCTD 32 PEIICHNE

HYKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JUCHUILIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/IbI Y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

B T.Y.

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHHIIJIMHbI 450

BT. U..

1. OcHoBHOE coaep:xkaHue 244

BT. U..

TeopeTuyeckoe o0ydeHue 196

MPaKTUYECKHE 3aHATHS (B T.4. KOHTPOJIbHBIE PaOOTHI) 48

2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lep:KaHue (coep:KaHue 56
MPUKJIAJTHOT0 MOYJIA)

BT. U..

TeOpeTudeckoe o0ydyeHue -

MPAaKTUYECKHUE 3aHATHS 56

WHIUBUAYAIbHBIN POCKT (da/Hem)**

CamocrosiTesibHasA padoTa 00yyaouuxcst 150

IIpome:xyTouHast arrecranus (U@ gepeHunpoBaHHbI 3a4eT,
JK3aMeH)
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2.2. TemaTu4yeckuii IJIAH M cOep:KaHNE 0011€00Pa30BATEIBLHOM IUCIIUTIIUHbI

HanmenoBanue pa3iesioB Copaepxxanue y4eOHOro MaTepuasa, JadopaTopHble M NPAKTHYECKHE dopmupyembie
U TeM 3aHSATHS, CAMOCTOSITEJIbHAs padoTa 00y4aoumuxcs, KypcoBasi padbor Obnem oo1Me "
(mpoexT) (eciu MPpeayCMOTPCHBI) acos npogeccHOHATbHbIE
KOMIIeTEeHIIUHN
1 2 3 4
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKa OCHOBHOM IIKOJIbI 31 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
Tema 1.1. Ilean u 3agaun OcHOBHOE coepkaHue Y4eOHOIro MaTepHuaJia 1 OK 07, TIK 1.1, 3.1
MATeMAaTHKH IIPH 0CBOeHUH | bazoBble 3HaHMS U YMEHMSI [10 MaTEMaTUKE B IPO(eCcCHOHABHOMN U B
CHeUAJIBbHOCTH MTOBCETHEBHOM JI€ITEIHLHOCTH.
Tema 1.2. YUncaa u OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2
BbIYHC/JICHNS. Boipakenusi | JlelicTBUs HaJ MONTOXKUTENbHBIMHA U OTPUIIATENILHBIMU YUCIIaMU, OOBIKHOBEHHBIMU
U npeodpasoBaHus U JECATUYHBIMH IPOOSIMH.
JleiicTBust co creneHsaMu, OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS
Tema 1.3. 'eomeTpus Ha IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlepPaKAHNE (COMepPKaHUe
IIOCKOCTH NPHUKJIATHOTO0 MOYJIs1)
IIpakTnyeckoe 3ansaTue Ne 1
Bunel ninockux ¢uryp u ux miomazs. [IpakTuko-opueHTUpOBaHHBIE 33]]a41 B 2
Kypce r€OMETPHUH Ha IJIOCKOCTH
Tema 1.4. IIpouentHbie OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
BbIYMCJICHUS ITpocTeie poLIeHTHI, pa3Hbie cocoObl MX BbhranciaeHus. CII0KHbIE MPOIIEHTHI
IpakTHyeckoe 3ansaTHe No2 2
[IporieHTHBIE BHIYMCIICHUS
Tema 1.5. YpaBHenusi u OcHOBHOeE co/lep:KaHue Y4eOHOro MaTepuaJa 2
HepaBeHCTBa JluneiiHple, KBaJpaTHbIC, IPOOHO-TMHEITHBIC ypaBHEHUS M HEPABEHCTBA
IMpakTuyeckoe 3ansTue Ne 3 2
YpaBHEHUs U HEpABEHCTBA
Tema 1.6. Cucremsl OcHoBHOeE coaepkaHHe Y4eOHOr0 MaTepuaia 6
YPABHEHUIl U HEPABEHCTB CriocoOsl pelieHus: CUCTeM JUHEHHbIX ypaBHeHU. [lonstue matpuna 2x2 u 3x3,
onpenenuTenb Marpulibl. Meton ["aycca. CucteMbl HETMHEHHBIX YPaBHEHUH.
CucreMbl HEpaBEHCTB
Tema.l1.7. Bxoanoii OcHoBHoOe coepkaHue Y4eOHOr0 MaTepuaia
KOHTPOJIb Brruucnenus u npeoOpa3oBanus. Y paBHEHUs M HEpaBeHCTBa. [ eomeTpust Ha
IIJI0OCKOCTH
Konmponvnas paboma Ne 1 2
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CamocrosiTesibHas paboTa 00y4arOmMXcs
Pemenue 3aaa4 110 U3Yy4YCHHBIM TCMaM
IToaroToBKa OTYETOB K NPAKTUUYECKUM 3aHATHIM

10

Pazjaen 2. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 28 OK 01, OK 03, OK 04,
OK07,IIK 1.1, 3.1

Tema 2.1. OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa 2
OcHOBHbIE IOHATHSA IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, JIOCKOCTH,
CTepeoMeTpHH. npoctpaHcTBo). OCHOBHBIE akCHOMBI cTepeomeTpui. [lepecekarommuecs,
PacnoJioxkenne npsiMbIX M | IapaJulelIbHBIE U CKpellnBatoIuecs npsmslie. [IpusHak u cBolicTBa
IJIOCKOCTEH CKpeIMBAIOIMUXCs NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 4
IMapannensHocTs NpsiMbIX, | [lapamiensHble npsiMas U mwiockocTsb. Onpenenenue. [lpusznak. CroiicTsa (¢
NPSAMOIi ¥ IJIOCKOCTH, nokaszatenbeTBoM). [lapannenshble miuockoctu. Onpenenenue. [Ipu3Hak.
IIOCKOCTEH CaoiicTBa (¢ qoKa3aTenbeTBOM). TeTpasap u ero snemenTsl. [lapannenenumnen u

ero s1eMeHTbl. CBONCTBA MPOTUBOIIOJIOKHBIX IPAHEN U AMaroHaseu

napautenenunena. Ilocrpoenne ceuenuii. Pemenue 3anau.
Tema 2.3. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 4
IlepnenauKyIApHOCTH [lepnennukynspHeie npsmele. [lapamiensHblie npsiMble, TEPIEHANKYISIPHbBIE K
NPSAMBIX, IPAMOIi U I10cKOCTH. [IpH3HaK NepneHINKyISIPHOCTH MPSIMON U TUIOCKOCTH.
IVIOCKOCTH, IJIOCKOCTEH JlokazarenbcTBO. [lepnenaukynsp u HakiIoHHasA. [leprneHuKynspHbIe III0OCKOCTH.

[Ipu3Hak nepneHauKyJIIpHOCTH II0CcKOcTe!. [lokazarenscTBo. PaccTosiHue B

IIPOCTPAHCTBE
Tema 2.4. OcHoBHOE coep:kaHHe Y4eOHOr0 MaTepuaia 4
Teopema o Tpex Teopema o Tpex nepneHANKYIApax. YToJd MEKIY MPSAMON U IIIOCKOCTBIO. YTOJ
NepHeHANKYJIsipax MEXy TUNIOCKOCTSIMU
Tema 2.5. IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe
ITapaJuteabHble, NPHUKJIAAHOT0 MOAYJISA)
neprneHAUKYJIsIpHbIE, AxkcuoMmsl ctepeomeTpud. [leprnenuKynsapHOCTh NIPSIMON U TJIOCKOCTH,
CKpelMBaIye npsmble MapajuIeIbHOCTD JBYX HPSIMBIX, IEPIEHANKYISIPHBIX IIIOCKOCTH,

MIEPIEeHIUKYJIIPHOCTD MIOCKOCTEMN

IIpakTnueckoe 3ansaTue Ne 4, 5

[lapanienpHble, NepNEeHIUKYISIPHbIE, CKPEIIMBAIONINE TPSIMbIE 4
Tema 2.6. OcHoBHOe coepkaHHe Y4eOHOr0 MaTepuaJa
Pemenne 3agau. Ilpsimele u | PacnonokeHne NpsMbIX U IIOCKOCTEH B MpocTpaHCTBe. [lepneHuKynspHOCTh U
IUIOCKOCTH B IPOCTPAHCTBE | MapajuIeIbHOCTh NPSIMBIX U MIocKocTeil. CKpenuBaronuecs: NpsMble

Koumponvnas paboma Ne2 2
CamocTosiTesibHasi padoTa 00yYarommXxcst 8
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Pemenue 3aaa4 110 U3y4YCHHBIM TCMaM
HO[[I‘OTOBKa OTUYCTOB K IMPAKTUYCCKUM 3aHATHUAM

Pazjnen 3. KoopauHaThl 4 BEKTOPBI 30 OK 02, OK 03, OK 04,
OK 07,1IK 1.1, 3.1
Tema 3.1. OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJia 4
JlexapToBbI KOOPAUHATLI B | /lekapTOBbI KOOpPAMHATHI B ITpocTpaHcTBe. [IpocTeiimme 3a1aun B KOOpAuHaTAaX.
npocrpancrBe. Paccrosinue | PacctosiHue Mexy IByMsi TOUKaMHU, KOOPAMHATHI CEPEIUHBI OTPE3Ka
MesKIy ABYMS TOUYKaMHU.
KoopaunaTtsl cepeanHbI
OTpe3Ka
Tema 3.2. OcHOBHOE coepkaHue Y4eOHOIr0 MaTepHuaJia 6
BekTopel B npocTpancTBe. | Bektops! B mpocTpancTBe. Cl0KE€HUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE
YroJa Mexay BeKTOpaMu. BeKkTOpa Ha yucio. Komnanapasie BEKTOpbl. CKaIpHOE NPOU3BEACHUE BEKTOPOB.
CkauasipHoe npousBefieHne | PaznoxeHne BeKTOpa 1o TpeM HEKOMITJIAaHAPHBIM BeKTopaM. KoopauHaTer
BEKTOpPOB BEKTOpA, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJANHATAX, YTOJ MEXKIY
BEKTOPaMH, YroJl MeX1y NPSAMOH U MJIOCKOCTBIO, YTOJl MEXY MIIOCKOCTSAMHU.
YpaBHeHUE II0OCKOCTH. [ €OMETpUUECKHI CMBICI ONPEeaEaUTeNs 2X2
Tema 3.3. IIpogeccuonanbHO-0pHEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHue
IIpakTuKo- NPHUKJIAAHOTO MOAYJIsSA)
opuenTupoBannbie 3a1a4n | [IpakTuueckoe 3ansTue Ne 6
HA KOOPAUHATHOMN KoopaunaTHas niuockocTs. BelunciieHne paccTosiHUM Ha IIIOCKOCTH. 4
IVIOCKOCTH IIpakTuyeckoe 3ansaTue Ne 7
Brruncnenue muomaaei Ha IockocTH. KoanuecTBeHHbIE pacyeTsl
Tema 3.4. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa
Pemenue 3axau. JlexapToBbl KOOPJIMHATHI B TpOcTpaHcTBe. BekTopsl B pocTpaHcTBe. CloXKeHHEe U
Koopaunartbl 1 BeKTOpBI BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciio. KoMIiaHapHbIe BEKTOPBI.
CkansipHO€ Ipou3BeieHHne BEKTOPOB. Pa3inoxkeHue BeKTopa o Tpem
HEKOMIUTaHapHBIM BekTopaM. IIpocreiimune 3anaun B koopauHaTax. KoopanHatsel
BEKTOPA, PACCTOSTHUE MEKY TOUKAMHU, KOOPANHATHI CEPEANHBI OTPE3KA,
CKaJISpHOE MPOU3BEICHIE BEKTOPOB B KOOPJIMHATAX, YIOJl MEX]ly BEKTOpaMH,
YroJl MEX1y PSIMOM M MIJIOCKOCTBIO, YTOJI MEXY MIIOCKOCTSMHU
Koumponvnas paboma Ne 3 2
CamocrosiTesbHasi padora 00y4arOmmMxcst 14
Pemenue 3a1a4 o U3y4eHHBIM TEMaM
[ToaroTroBka OTYETOB K MPAKTUYECKUM 3aHATUSAM
Paznen 4. OcHoBbl TpUroHOoMeTpuu. Tpuronomerpuyeckue GyHKIun 54 OK 01, OK 02, OK 03,
Tema 4.1. \ OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJa 4 OK 04, OK 05, OK 06,
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Tpuronomerpuyeckue
(pyHKIIUM POU3BOJIBLHOTO
yrJa, yuciaa. Paguannas u
rpajyCHasi Mmepa yrja

Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue
CHHYCa, KOCHHYCa, TAHI'€HCA ¥ KOTaHI€HCA. 3HAKU CHHYCAa, KOCUHYCa, TAHI'€HCa U
KOTaHI'€HCa 10 YETBEPTAM. 3aBUCUMOCTb MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM
Y KOTAHT'€HCOM OJIHOTO U TOI'O XK€ yria

Tema 4.2. OcHOBHOE coJiep:kaHue Y4eOHOIro MaTepuaJia

OcHoBHBIE Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YTJIOB
TPUTOHOMETPHYECKHE au —a . DopMyIbl IPUBEACHUS

TOxKAeCcTBA. POpMYJIbI

NnpuBeIeHNnsl

Tema 4.3. OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia

Cunyc, KOCHHYC, TAHT€HC
CYMMBI H Pa3HOCTH JBYX
yrioB. CHHYC U KOCHHYC
ABOMHOTrO yrja. ®opmy.bl
MOJIOBUHHOIO YIJIa

CymMa u pa3zHocTb cuHYCOB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. ®opMyiel nojgoBUHHOrO yria. [Ipeodpa3oBaHue CyMMBI
TPUTOHOMETPUUECKUX (YHKIIMI B IPOU3BEACHUE U IPOU3BEACHUE B CYMMY.
BeipaxkxeHue TpuroHoMeTpruueckux (QyHKIMNA 4epe3 TaHI€HC TOJI0BUHHOIO
aprymenTa. [IpeoOpazoBaHye MpOCTEUIINX TPUTOHOMETPHUECKUX BBIPAKECHUH

Tema 4.4.
DyHKIUH, UX CBOICTBA.
Cnoco0bl 3ananus

OcHOBHOE coJiepxkaHue Y4eOHOro MaTepuaia

OO6nacTp ornpeeneHus] © MHOXKECTBO 3HaueHH QyHKImiA. YETHOCTD, HEUYETHOCTD,
nepuonYHoCTh GyHKIMNA. CrocoObl 3ajaHus (QyHKIMHA

byHkuun
Tema 4.5. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa
Tpuronomerpuyeckue O6nacTh ornpeneaeHuss U MHOXKECTBO 3HaUEHUI TPUTOHOMETPUUECKUX (PYHKIIUH.

(yHkuum, ux cBoiicTa u
rpagpuxku

YETHOCTH, HEYETHOCTD, MEPUOUIHOCTh TPUTOHOMETPUIECKUX (DYHKITUH.
CaoiicTBa 1 rpaduku GyHKIMH y =cosx, y =sinx, y=1gx, y = c1gx

Tema 4.6. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaia

IIpeoGpasoBanue Cxartue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (YHKIUH.
rpauKoB IIpakTnuyeckoe 3ansitue Ne 8

TPUTOHOMETPHYECKUX IIpeoOpaszoBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIT
byHxkumin

Tema 4.7. Onncanune IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue
NPOU3BOJACTBEHHbIX NPHUKJIATHOTO MOYJI5)

NPOLECCOB C MOMOIIbLIO
rpa¢pukoB GpyHKUMH

IIpakTunuyeckoe 3ansitue Ne 9, 10
Hcnonb30BaHre CBOMCTB TPUTOHOMETPUUECKHUX (QYHKIIMI B MPOPECCHOHANbHBIX
3aj1a4ax

Tema 4.8. O0paTHbIe
TPUTOHOMETPHYECKHE
byHkunn

OcHOBHOE co/lep:KaHHue Y4eOHOro MaTepuasa

OO6parHble TpUuroHoMmerpudeckre GyHKuuu. MIx cBOHCTBa U TpapuKu

OK 07,IIK 1.1, 3.1
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Tema 4.9.
Tpuronomerpuueckue
YPaBHEHHS M HEPABEHCTBA

OcHOBHOE co/lep:KaHNe Y4eOHOr0 MaTepuaJia

VYpaBHeHHE COS X =a. YpaBHEHHE Sinx =a . YPAaBHECHUE IgX =a, CIgXx =a.
Pemenne TpuronoMerpudeckux ypaBHeHur tumos: [Ipocreiimme
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOIALIUECS K KBaJPATHBIM, PEIIaEMBbIe
pa3zieJI€eHUEM Ha MHOXKUTEIIH, OJHOPOJHBIE.

IIpakTuyeckoe 3ansaTue Ne 11 2
ITpeoOpaszoBanue rpadKOB TPUTOHOMETPUUYECKUX (PYHKITHIA
Tema 4.10. Cucrembl OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa 2
TPUTOHOMETPHYECKUX CucTeMbl MIPOCTEHIITNX TPUTOHOMETPUIECKUX YPAaBHEHHH
YPaBHEHHI
Tema 4.11. Pemienue 3ana4. | OCHOBHOe cojiep:KaHue YUeOHOr0 MaTepuajia
OcHoBbl TpUronomerpuu. | [IpeobpazoBanue TPUroHOMETPUUECKHUX BhIpaxxeHHil. PemieHue
Tpuronomerpuyeckue TPUTOHOMETPHUYECKUX YPABHEHU M HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BaHUEM
(pynxkuun CBOMCTB (DYHKIIMIA.
Konmponvnas paboma Ne 4 2
CamocrosiTesibHas padoTa 00yUyaouuxcst 18
Pemenue 3a1a4 mo u3y4eHHBIM TeMaM
[TonroToBKa OTYETOB K MPAKTUYECKUM 3aHSATHIM
Pa3nea 5. KomimiekcHbie ync/ia 18 OK 02, OK 03, OK 04,
OK 07,IIK 1.1, 3.1
Tema 5.1. OcHoBHOE coep:kaHHe Y4eOHOr0 MaTepuaa 4
Kommiekchble yncia [TonsaTne xoMIuiekcHOTO yrcia. ConpsoKeHHBIE KOMIUIEKCHBIC YHCITa, MOAYIb U
apryMeHT KOMIUIEKCHOTro yncia. dopMa 3amicu KOMIUIEKCHOTO YHcia
(reomeTpuyeckasi, TPUTOHOMETpHYIECKast, anredpanyeckas). ApupmeTnieckue
JeUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 5.2. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe
IIpumenenne NPUKJIATHOT0 MOYJI)
KOMILJIEKCHBIX YHCeJI IIpakTnueckoe 3ansaTue Ne 12, 13
BeInonHeHue pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uucen. Mcnoiab3oBaHue
KOMIUIEKCHBIX YHCEN B MPO(eCCHOHAIBHBIX 3a/1a9ax 4
CamocrosiTesibHAs padoTa 00y4arOIMMXCs 10
Pemrenue 3aa4 Mo n3ydeHHBIM TEMaM
IToaroToBKa OTYETOB K MPAKTUUYECKUM 3aHATHIM
Pasznea 6. llponsBoanasi yHKIUM, ee MPUMEHEHHE 52 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
Tema 6.1. IlonsiTue OcHoBHoOe coJepkaHue Y4eOHOr0 MaTepuaia 2

NMPOU3BOAHOI. DOpMYJIbI U
npaBuIa

Ornpenenenne YUCIOBOU MOCIIENOBATEILHOCTH M CIIOCOOBI ee 3ananus. CBoiCTBa
YHUCJIOBBIX HOCHQHOB&TGHBHOCTCﬁ. OHpeIICHeHI/IC Hpe;[ena IIOCJICAOBATCILHOCTH.

OK07,1IIK 1.1, 3.1
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Au(ppepeHpoOBaAHNA

Brruucnenue npenenos nociegoBatensHocteil. [Ipenen pynkunun Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra.
[Tpupamenue pyHkuuu. 3aa4u, IPUBOAALINE K OHATUIO IPOU3BOJHOM.
Onpenenenre Npou3BOJHONW. AJTOPUTM OThICKaHUs IPOU3BOJIHOMN

Tema 6.2. IIpousBognbie
CYMMBI, Ppa3HOCTH,
NPOU3Be/leHNsl, YACTHOI 0

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa

dopmynsl guddepenuupoanus. [IpaBuna guddepeHnupoBanus

Tema 6.3. IIpousBoanbie
TPUTOHOMETPHYECKHX
¢ynxnuii. [IlponzBognas
CJI0KHOM (DYHKIHMH

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa

Omnpenenenue cnoxxuHoi ¢pyHkuuu. [Ipon3BogHasS TPUTOHOMETPUYECKUX (YHKIUH.
[IpousBoHas CI0KHON (PYHKIIMH

Tema 6.4. IlonsiTHe
HeNnpepbIBHOCTH (PYHKIMH.
MeTtox MHTEPBAJIOB

OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia

[Tonsarue HenpepsiBHOCTH QyHKIIMH. CBOMCTBA HENMpPEpbIBHOCTH (PpyHKIMH. CBS3H
MEX]y HEMPEPHIBHOCTHIO U JUPPepeHIIMPYEeMOCThIO (DYHKIIUU B TOUKE.
AJNTOpUTM PELICHHs] HEPABEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5.
I'eomeTpuyeckuii u
(usnyeckui cMbICI

OcHOBHOE coiepxkaHue Y4eOHOIro MaTepHuaJia

['eomeTpruecKuil CMBICT MPOU3BOAHON (PYHKIIH — YTII0BOI KO UIIHEHT
KacaTeJIbHOU K TpaguKy (GyHKIHMU B TOUKE. Y paBHEHHE KacaTeIbHOU K Tpaduky

MPOM3BOAHOM GyHKIUU. AITOPUTM COCTABJICHUSI ypaBHEHUS KacaTelIbHOH K TpaduKy QyHKIMH
v=f)
JAuddepeHunpoBaHHbIN 3a4eT
Tema 6.6. IIpodeccuonanbHO-0pHEHTHPOBAHHOE COleP:KAHME (CO/lepiKaHue

Pu3nyecKuil CMBIC
NPOM3BOJHOM B

NPHUKJIATHOT0 MOYJIs1)

IIpakTuyeckoe 3ansaTue Ne 14

npo¢ecCHOHANBHBIX dusnueckuil (MEXaHUUECKUI) CMBICI TPOU3BOIHON — MTHOBEHHAs! CKOPOCTb B
3ajayvax MOMEHT BpEMEHU t: v =§ '(t)
Tema 6.7. OcHOBHOe co/lep:KaHHue Y4eOHOr0 MaTepuasa

MoOHOTOHHOCTB (hpyHKIHH.
Touku 3xkcTpemyma

Bospactanust u yObIBaHUS (YHKIIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
GbyHKIMH 3HAKY TPOU3BOAHON. [IoHATHE TPOU3BOAHON BBICIIETO TTOPSIIKA,
COOTBETCTBHE 3HAKa BTOPOU MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (DYHKIIUU HA
oTpe3ke. 3a1auyu Ha MAaKCUMYM U MUHUMYM. [TOHSITHE aCHMITTOTHI, CITOCOOBI UX
ornpeaeneHus. AITOPUTM UCCIeI0BaHUS (PYHKIIMH U TOCTPOCHHUS ee Tpaduka C
TTOMOIIIbIO TPOU3BOAHOMN. JIpoOHO-TMHEHAS PYHKITHS

Tema 6.8.
HccaenoBanue pyHKuuu u
nocrpoeHue rpagukon

OcHOBHOE co/lep:KaHHue Y4eOHOro MaTepuaa

HccnenoBanue GyHKIIMA HA MOHOTOHHOCTD M IIOCTPOEHUE IPahuKOB

Tema 6.9.

OcHOBHOE coiep:KaHNe Y4eOHOro MaTepuaJia
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Hauboanmee n
HaUMeEHbIIIee 3 HAYCHHE

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIUN, TOCTPOCHUE
rpaMKOB MHOTOWICHOB C UCTIOJIH30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHaIM3a

byHkumn
Tema 6.10. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMePKaHUe
Haxoxnenue NPUKJIATHOTO MOTYJIsSA)

ONTUMAJILHOIO pe3yJbTaTa
¢ IOMOUIBLIO IPOU3BOIHON B
NPAKTHYECKHUX 3aJa4aX

Haubonbiiee u HanmMeHblllee 3Ha4eHne QYHKINUN

IIpakTnueckoe 3ansaTue Ne 15, 16
HaxoxeHre onTHMaibHOTO pe3yiibTaTa C MOMOIIBIO TPOM3BOIHOM B

OPAKTHYICCKHUX 3a1a9ax 4
Tema 6.11. OcHOBHOE coJiepxkaHue Y4eOHOr0 MaTepuasa
Pemenue 3anau. ®opmynel u npaBuia guddepennnpoBanus. Mccienoanue GyHKINH ¢ TOMOIIBIO
IIpoussoanas pynkuuu, ee | npousBoaHoil. Haubosbiiee 1 HaumMeHblee 3Ha4YeHUE GYHKLIUU
NnpuMeHeHHue Konmponvnas paboma Ne 5 2
CamocrosiTesibHas padoTa 00yUyalouuxcst 16
Pemenue 3a1a4 no u3y4eHHBIM TEMaM
[lonroroBka 0T4ETOB K NPAKTUYECKUM 3aHATUAM
Pa3zjnen 7. MHOrorpaHHMKM M TeJjia BpalleHus 60 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
Tema 7.1. Bepmmnsi, OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa 2 OK 07, TIK 1.1, 3.1
pedpa, rpanu [TonsiTe MHOTOrpaHHuKa. Ero 31eMeHThl: BepiInHbl, pedpa, rpaHu. J{uaroxans.
MHOTOrPAaHHHKA Ceuenue. Boinykiible M HEBBITYKJIBIE MHOTOITPaHHUKH
Tema 7.2. I[Ipuzma, ee OcHoBHOE coep:kaHHue Y4eOHOr0 MaTepuaa 2
cocTaBJIgI0IINe, CEYCHHUE. [Tonsitue npusmel. Ee ocHoBanus 1 0okoBble TpaHu. BricoTa npusmel. [Ipsmas u
IIpsimast 1 npaBUIIBbHAA HakJIOHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenune
NPHU3MBbI
Tema 7.3. OcHoBHOE coJepkaHHe Y4eOHOr0 MaTepuaa 2
IMapannenenunen, kyo. [Tapannenenunen, cBocTBa NPSMOYTOJIbHOTO Mapajuienenumneaa, kyo. Ceuenue
Ceuennue Ky0a, KyOa, mapasuienenurneaa
napaJuiejienumnena
Tema 7.4. [Iupamupa, ee OcHoBHOe coepkaHHue Y4eOHOr0 MaTepuaJia 2
COCTABJIAIOIHE, CCYCHHE. [Mupamuna u ee anementsl. Ceuenue nupamusl. [IpaBunbHas nupamua.
IIpaBuiabHass nupamMujaa. Yceuennas nupamuaa
YceyeHHasi nUpaMuaa
Tema 7.5. bokoBas u OcHoBHoOeE coJepkaHHue Y4eOHOr0 MaTepuaia 2
MOJIHAS MOBEPXHOCTh [Tnomans 60KOBOH UM MOIHOHN MOBEPXHOCTH MPU3MBI, TUPAMUIBI
NPHU3Mbl, IIPAMHIbI
Tema 7.6. CumMmeTpus B OcHOBHOe co/lep:KaHue Y4eOHOro MaTepuaa 2
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KyOe, mapaJiesenumnene,
npu3Me, NUpamMuje

CuMmMeTpHsi OTHOCUTEIBHO TOUKH, IPAMOM, TIockocTH. CUMMETpHS B KyOe,
napajuleJenunese, npusMe, IupamMmuie

Tema 7.7. Ilpumepsl
CUMMeTpHuii B npodeccun

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE (COIePKAHME
NMPUKJIAJTHOTO0 MOYJIAA)

CumMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

IpakTuyeckoe 3ansaTue Ne 17, 18
Cummerpus B npodeccun

Tema 7.8. IIpaBuiibHbIE
MHOTOTPAHHUKH, UX
CBOJNiCTBa

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaa

ITonsatue IMMPpaBUJIBHOI'O MHOT'OI'paHHUKA. CBoiicTBa IMpaBUJIbHBIX MHOTOI'PaHHUKOB

Tema 7.9. lnauuap, ero
cocTtaBiaamomue. Ceuenme
HUJIHHAPA

OcHoBHOE CoACPKaAHUC yqeﬁnoro MaTepHuaJia

Hununaap u ero snemenTsl. CeueHne nuInHApa (MapaiiebHOe OCHOBAaHUIO U
ocu). Pa3zBepTka nunmHapa

Tema 7.10. Konyc, ero
cocraBiaamomue. Ceuenme
KOHYca

OcHoBHOE CoOACPRKAHUC yqeﬁnoro MaTepHuaJia

Konyc u ero snementsl. CeueHue KoHyca (mapajieabHOe OCHOBAHUIO U
IPOXOJIslIee Yepe3 BEPIIMHY), KOHUYECKUE ceueHus. PazBepTka muiimHapa

Tema 7.11. YceueHHbIH
konyc. Ceuenune
YCEYEeHHOI 0 KOHyca

OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia

VYceuennslil konyc. Ero obpa3sytomast u Beicota. CedeHne yceueHHOro KOHyca

Tema 7.12.
Ilap u cepa, UX ceyeHUus

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTepuaJia

Hlap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. CeyeHue mapa,
cdepbl

Tema 7.13.

ITousiTue 00 00BLEMeE TeJIA.
OTHo1IeHHE 00bEMOB
MOA00OHBIX TeJI

OcHOBHOE coiep:KaHNe Y1eOHOro MaTepuaJia

[Tonsitue 06 o6beme Tena. O0beM Kyda U MPSIMOYTOIBHOTO NapalJIe/IeIHIIe 1a.
O06wem npusmbl 1 nWIMHApPA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.
['eomeTpryeCKnil CMBICI ONIPENEINUTENS 3-TO OPsIIKa

Tema 7.14.
O0BbeMBI ¥ IJI0IAAH
MOBEPXHOCTEH TeJl

OcHOBHOe co/lep:KaHHue Y4eOHOr0 MaTepuaJa

O06wembl mupamu bl U KoHyca. O0beMm mapa. [Tnomanyu noBepxHocTen Ten

IIpakTnyeckoe 3ansiTue Ne 19

[1nomaay moBepXHOCTEH MHOTOTPAHHUKOB U T€J BPALLICHUS
IIpakTuyeckoe 3ansitue Ne 20

O6beMbl MHOTOIPaHHUKOB U TeJl BpallleHus

Tema 7.15.
I'eomeTpuueckue
KOMOMHAIINM HA IPAKTHKE

IIpodeccnonabHO-OpHEHTHPOBAHHOE COJIePKAHUE (COIePKAHHNE
MPUKJIATHOTO0 MOJYJIAA)

IIpakTnyeckoe 3ansaTue Ne 21, 22
Hcnonb3oBanne KOMOMHALMI MHOTOTPAaHHUKOB U TEJl BPALLEHUs B IPAKTUKO-
OPHUCHTHPOBOYHLIX 3aJa4ax
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Tema 7.16.
Penrenune 3agau.

OcHOBHOE co/lep:KaHNe Y4eOHOr0 MaTepuaJia

OOBeMEI U mjomaay MMOBEPXHOCTH MHOTOT'PaHHUKOB M TCJI BpalllCHUA

MHoOrorpaHHNKH H TeJjia Konmponvnasa paboma Ne 6 2
BpallleHHs
CamocrosiTesibHast paboTa 00y4aroImMXCcs 16
Pemenue 3ana4 no u3y4eHHBIM TEMaM
IlonroToBKa OTYETOB K NPAKTUYECKUM 3aHATUSIM
Pasnea 8. [lepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 22 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
Tema 8.1. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2 OK 07, TIK 1.1, 3.1
IlepBooOpa3nas pynkuun. | 3amavya 0 BOCCTAHOBJICHUHU 3aKOHA ABM)KEHUS MO U3BECTHON cKopocTH. [ToHsTHE
IIpaBuia HaxoxIeHUs uHTerpupoBanus. O3HaKOMIJIEHHE C TIOHATHEM UHTErpajia v epBoOOpa3HOM U ee
NepBoo0pa3HBIX MIPOU3BO/IHOM, BEIYHCIICHHE NTEPBOOOpa3HON A JaHHOU GyHKIMK. Tabnuna
bopMyn Ui HaXOXKICHHUS IEPBOOOPA3HbIX. M3ydueHne mpaBuiia BEIYUCICHHS
nepBooOpazHOn
Tema 8.2. [liomann OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2
KPHMBOJIMHEIHOHN Tpanenuu. | 3aga4u, TPUBOIAIINE K MOHSATUIO ONPEACIEHHOTO UHTErpaia — O BEIUUCICHUH
®opmy.a HeroroHna- IIJIOIIAIM KPUBOJIMHENHOM Tpalenny, 0 NepeMeleHny Touku. [Tonsatue
JleitOnuna OIpeJIeIeHHOr0 UHTerpana. ['eoMmeTpuueckuit M pU3MUECKUl CMBICT
onpeneneHHoro naTerpaia. opmyna Herorona-Jleitbauna
Tema 8.3. OcHoBHOE coep:kaHHe Y4eOHOr0 MaTepuaa 2
Heonpenesiennblii u [loHsATHE HEONPENEIEHHOTO UHTErpajia
onpeeJeHHbIH HHTErPaJibl
Tema 8.4. [lonsiTue 00 OcHoBHOE coaepkaHHe Y4eOHOr0 MaTepuaia 2
onpefeIeHHOM HHTerpajie | ['eomeTpudeckuil CMbBICI ONPEACIEHHOIO HHTErpaa
KaK IUIOIIAH
KPHUBOJIMHEIHOW Tpaneuun
Tema 8.5. IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHNe (Colep:KaHue
OnpenesieHHbIA MHTETPAJ | NPUKJIATHOTO MOXYJIS)
B KH3HHU I'eomeTpuueckuii cmbica onpeneiaeHHoro uarerpana. ®opmyna HeroToHa-
Jleitoauma. Pemenne 3a1a4 Ha MpUMEHEHNUE UHTETpaJia ISl BEIYUCICHUS
(U3MYEeCKUX BEJTMYUH U TUIOIAAeH
IIpakTuyeckoe 3ansiTue Ne 23, 24
OnpeneneHHblil HHTErpajl Npy peleHUH NPUKIAJAHbIX 331a4 4

Tema 8.6. Pemmienne 3aaau.
IlepBooOpa3nas pyHkuuM,
ee IpUMeHeHue

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuasa

IlepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee
IpUMEHEHHE
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‘ Koumponvnas paboma Ne 7 2
CamocTrosiTesibHasi padoTa 00yYyarommXxcst 8
Pemenue 3a1a4 1o U3y4eHHBIM TEMaM
[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 9. Crenenn u kopHu. CteneHHasi QyHKUus 22 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
Tema 9.1. OcHoBHoOe coJepkaHue Y4eOHOro MaTepuaJa 2
CTeerHHa” dynkuns, ee TIOHsITHE KOPHSL N-0if CTENeH: 13 AeHcTBUTENbHOTO uncaa. Pynkunn y = 4/x ux
CBONCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0i CTETICHU
Tema 9.2. OcHOBHOeE coepxkaHue Y4eOHOro MaTepHuaJia 2
IIpeodpa3oBanue [IpeoOpa3oBanne UPpaMOHATBHBIX BBIPAKEHHUH
BbIPa:KeHNH ¢ KOPHSIMHM N-
0ii cTeneHu
Tema 9.3. OcHOBHOE coiepxxkaHue y4eOHOro MaTepuaJa 2
CBoiicTBa cTeneHu ¢ [TonsaTHE cTenenu ¢ IT0O0BIM palliOHAIBHBIM NTOKa3aTeneM. CTerneHHbie (yHKINY,
PALMOHAJIBHBIM U WX CBOWCTBA U rpaduku
AefCTBUTEbHBIM
N0KAa3aTeJIIMH
Tema 9.4. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 4
Pemenue PaBHOCUIIBHOCTH HppaIIMOHANBHBIX YPABHEHUH U HEPABEHCTB. MeTObI UX
HPPALMOHAIBHBIX peuieHus. Penienne nppanmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPABHCHMI U HEPABEHCTB IIpakTnyeckoe 3anaTue Ne 25 2
Pemrenne nppaiimoOHaIbHBIX YPaBHEHUH U HEPABEHCTB
Tema 9.5. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa
CreneHu H KOpHH. Onpenenenue ctenHoi GyHKUU. Vcrnonb3oBaHue ee CBOMCTB NP pELIEHUN
Crenennasi pyHKIHSA ypaBHEHU U HEPABEHCTB
Koumponvnas paboma Ne 8 2
CamocrosiTesibHast padoTa 00y4arOIIUXCs 8
Pemrenue 3ai1ay no U3y4eHHBIM TEMaM
[lonroroBka 0T4ETOB K NPAKTUYECKUM 3aHATUSIM
Pa3nen 10. MokasaTeasHas GpyHKIUs 22 OK 01, OK 02, OK 03,
Tema 10.1. OcHOBHOe co/lep:KaHHue Y4eOHOr0 MaTepuaJa 4 OK 04, OK 05, OK 07

IlokazaTenbHast pyHKIHUA,
ee CBOlicTBa

CreneHnp ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM NOKa3areneM. OnpeneneHue
MoKa3aTebHOU (PYHKITH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHECHHEM
noka3aTenabHON QyHKIuH. Pernenne nokazaTenbHbIX YpaBHEHHH ()YHKIIMOHATBHO-
rpaguIecKuM METOA0M

Tema 10.2.

OcHOBHOE coiep:KaHNe Y4eOHOro MaTepuaJia
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Penrenne noka3zarejabHBIX
YPABHEHUI1 U HEPABEHCTB

PemreHne nokasaTenbHbIX ypaBHEHUM METOIOM YpaBHUBAHUS I1OKa3aTeleH,

METOJIOM HOBOH MepeMeHHOMU, (yHKITMOHATbHO-TpaudecKuM MeTooM. Perenne

IOKa3aTCJIBHBIX HCPABCHCTB

IpakTuueckoe 3anstue Ne 26, 27 4
PemreHne nokasaTenbHbIX YPaBHEHU U HEPABEHCTB
Tema 10.3. OcHOBHOE co/Iep:KaHue Y4eOHOTr0 MaTepuaJia 4
CucreMsl noka3aresibHbIX | Perenue cuctem noka3aTelbHBIX YpaBHEHHHA
YPaBHeHUil
Tema 10.4. OcHoBHoOe coJepkaHue Y4eOHOro MaTepuaJa
Pemenne 3agau. Pemenne nokasarenpHbIX YpaBHEHUIM METOIOM YpaBHUBAHUS IIOKa3aTelIeh U
IToxa3zaTrenbHass GyHKIHUS | METOJOM BBEJICHUS HOBOW NepeMeHHON. PelieHne nokasaTelbHbIX HEPABEHCTB
Konmponvnas paboma Ne 9 2
CamocrosiTesibHas padoTa 00y4arOMMXCs 8
Pemenue 3a1a4 no u3y4eHHBIM TEMaM
IlonroroBka 0TYETOB K NPAKTUYECKUM 3aHATUSIM
Paznen 11. Jlorapudmsl. Jlorapudpmudeckasi pyHkumus 38 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
Tema 11.1. Jlorapudpm OcHOBHOE coJiepkaHue Y4eOHOro MaTepuaJa 4 MK 1.1, 3.1
yucia. JecaTHYHBINA U Jlorapudm umcna. JlecATHUHBIN U HATYpaAJIbHBIN JOrapu(Mbl, YUCIIO €
HATYPaJIbHbI JIOrapu(pMbl,
4YHCJIO0 €
Tema 11.2. CBoiicTBa OcHOBHOE coJiepkaHue Y4eOHOro MaTepuaJa 4
Jorapugmos. Onepanust CoiicTBa norapudmos. Oneparus TorapuGMupoBaHHsL.
Jorapu(pMmupoBaHus
Tema 11.3. OcHoBHOE coep:kaHHe Y4eOHOr0 MaTepuaa 2
Jlorapudmuueckasn Jlorapudmuueckast pyHKIUS U ee CBOICTBA
(pyHkuus, ee cBOMCTBA
Tema 11.4. Penenne OcHoBHOe coJep:kaHHe Y4eOHOr0 MaTepuaia 6
Jorapupmuyeckux [Tonsitue norapudmuueckoro ypasHeHus. Onepanus noteHupoBanus. Tpu
YPaBHEHMI U HEPABEHCTB OCHOBHBIX METO/Ia PELICHUS JOrapu(PMUUECKIX YpaBHEHUH: (YHKIIMOHAIBHO-
rpaduyeckuii, METO ] MOTEHIIMPOBAHUS, METO/1 BBEIEHUS HOBOM MEPEMEHHOM.
Jlorapudmuueckue HepaBeHCTBa
IIpakTHyeckoe 3ansaTHe Ne 28
Pemienue norapu(pMu4ecKux ypaBHEHHI U HEPABEHCTB 2
Tema 11.5. Cucrembl Conep:kanue y4eOHOTro MaTepuaa 2

Jorapupmuyeckux
YPaBHeHUil

AJNTOpUTM pelIeHHs CUCTEMbI YpaBHEHHH. PaBHOCHMIIBHOCTD JOTaprupMHUECKUX
YpaBHEHU U HEPABEHCTB
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Tema 11.6. Jlorapugmsi B
npupoJe U TeXHUKe

IIpodeccuoHanbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue
MPHKJIATHOTO MOIYJIsI)

IIpakTnyeckoe 3ansaTue Ne 29, 30
[Tpumenenwue norapudma. Jlorapudmudeckas cnupans B npupoae. Ee

MaTeMaTUYECKUE CBOMCTBA 4
Tema 11.7. Pemienus 3aga4. | OCHOBHOE cojep:xkaHue Y4eOHOr0 MmaTepuaJjia
Jlorapugmesl. Jlorapudmuueckas GpyHkius. Pemenne npocteimmx gorapuMuaecKiux
Jlorapudmunueckasn ypaBHEHUI
¢byHxuus Koumponvnas paboma Ne 10 2
CamocrosiTesibHas padoTa 00yYarOIIuXCst 12
Pemrenue 3a1a4 1o n3y4eHHBIM TEMaM
[TonroroBKka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Pazjnen 12. MuoxkecTBa. JjieMeHThl Teopuu rpagos 14 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
Tema 12.1. OcHOBHOE coJiepkaHue Yy4eOHOro MaTepuasa 2 MK 1.1, 3.1
MHo:xecTBa ITonstue muoxectBa. [TonMuoxxectBo. Onepaiuu ¢ MHOXXECTBAMHU
Tema 12.2. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMEpP:KAHUE
Onepanuy ¢ MHOKeCTBAMHU | MPHUKJIATHOT0 MOYJISA)
IIpakTnyeckoe 3ansaTue Ne 31
Omnepanus ¢ MHOKECTBaMU. PerlieHne npukiIaaHbx 3a1a4d 2
Tema 12.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa 2
I'padsr ITonsitue rpada. Cesi3Hbli rpad, AepeBo, HUKI rpad Ha IOCKOCTH
IMpakTnyeckasi padora Ne 32 2
Crnioco0sl 3a1aHus rpagoB.
Tema 12.4. OcHoBHOE coepkaHue Y4eOHOr0 MaTepuaa
Pemenne 3agau. Omnepanust ¢ MHOKecTBaMH. ONMCaHNE pealTbHBIX CUTYaIUi ¢ TOMOIIBIO
Mmuo:xectBa. ['padsl u ux MHOXkecTB. [Ipumenenune rpadoB K perieHuto 3aaay
npuMeHeHune Konmponvnas paboma Ne 11 2
CamocrosiTesibHast padoTa 00y4aroIUXCs 4
Pemenue 3a1a4 Mo u3y4eHHBIM TeMaM
[ToaroToBKa OTYETOB K MPAKTHUECKUM 3aHITHSIM
Paznen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUHU BEPOSITHOCTEH 34 OK 01, OK 02, OK 03,
Tema 13.1. OcHOBHbBIE OcHOBHOE coiepxkaHue Y4eOHOIro MaTepHuaJia 4 OK O?I’I? i<1053’ ?K 07
NOHATHS KOMOMHATOPUKH | [lepecTaHOBKH, pa3MeNeHHUs], COUECTAHUS. B
Tema 13.2. CoObiTHE, OcHoBHOeE coepkaHHe Y4eOHOr0 MaTepuaia 4

BEPOSATHOCTDH COOBITHS.
CioxeHue 1 YMHOKeHH e

CoBMecCTHBIE B HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYMMBbI
COOBITHUH.
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BEpPOsATHOCTEM

YcoBHas BEpOATHOCTh. 3aBUCHUMbBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl
BEPOSITHOCTH MPOU3BEACHUS COOBITHIA.

Tema 13.3. BepositTHOCTH B
npodeccuoHaIbHBIX
3ajavyax

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE (COIePKAHME
NMPUKJIAJTHOTO0 MOYJIAA)

OTHOcHTENbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTUCTUYECKOE
omnpezeneHue BepossiTHoCTU. O1leHKa BEPOSITHOCTH COOBITUS

IIpakTnueckoe 3ansaTue Ne 33, 34

BepositTHOCTB B mpodeccroHanbHbIX 3a/1a4ax 4
Tema 13.4. luckpeTHast OcHOBHOE coJiep:kaHue Y4eOHOIro MaTepuaJia 4
cay4daiiHasi BeJIMYMHA, Bune! cnyyaitnpix BenuuuH. OnpeneneHue TUCKPETHON CydailHOM BETUYHHBI.
3aKO0H ee pacnpeaejeHus 3aKoH pacnpezesieHus: AMCKPETHOH ciryyaiiHoi BeanuuHbl. Ee uncioBbie

XapaKTePUCTHKU
Tema 13.5. 3apaun OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
MaTeMaTHYeCKO Bapuannonnsiit psia. [lonuron gactot u ructorpamma. CTaTUCTUYECKHE
CTATHUCTUKHU XapaKTePUCTHKU psAJia HAOII0AAeMbIX JTaHHBIX

KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6. CocTraBiienue IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIePKAHUE (COepPKAHME
Ta0JIUI M JMArPaMM Ha NPHUKJIATHOTO MOAYJISA)
NpPaKTHKe [TepBuuHas 06paboOTKa CTAaTUCTUYECKUX NaHHBIX. [ paduueckoe nx

MIpe/ICTaBJICHHUE.

HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX

IIpakTnueckoe 3ansaTue Ne 35, 36

CocTaiieHre TabIUI] ¥ qUarpamMm Mpu peleHu NPUKIaAHbIX 3a/1a4 4
Tema 13.7. Pemienue 3ana4u. | OCHOBHOe cojiep:KaHue YUeOHOr0 MaTepuasa
JIEeMEeHTBI OnemeHTsl KoOMOUHaTOpuKU. CoOBITHE, BEPOSTHOCTH COOBITUS. CllOXKEHUE U
KOMOUHATOPHUKH, YMHOKEHHUE BEepOSITHOCTEN
CTATHCTHKHU U TEOPHH Konmponvnas paboma Ne 12
BEpPOSATHOCTEH 2
CamocrosiTesibHas padoTa 00y4arOIMMXCs 10
Pemenue 3a1a4 o n3y4eHHbIM TEMaM
[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATHUSIM
Pa3nes 14. YpaBHeHHs U HepaBeHCTBA 25
Tema 14.1. OcHOBHOE co/lep:KaHHue Y4eOHOro MaTepuaa 2 OK 01, OK 02, OK 03,
PaBHOCHIBHOCTH PaBHOCUIIBHOCTB YpaBHEHM U HepaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI OK 04, OK 05, OK 06,

YPABHEHHUI1 U HEPABEHCTB.
OO01mme MeTOABI pelIeHust

PaBHOCHUJIBHBIX IIEPEX0JaxX B YpaBHEHUAX U HepaBeHCTBaX. OO1IHe METO b
peleHNs YpaBHEHMI: IEPEX0 OT paBeHCTBA (PYHKIMHI K paBEHCTBY apryMEHTOB

OK07,1IK 1.1, 3.1
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U1 MOHOTOHHBIX (DYHKIIMH, METOJT Pa3JIOKEHHUS HA MHOKUTEINH, METO]] BBEICHHS
HOBOH NMepeMEeHHOM, (YHKIIMOHATBHO-TPaPUUECKII METO

Tema 14.2. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 2
I'paduyecknii meroa OO61mre MEeTOIbI pelIeHUsI HEPABEHCTB: MEPEX0.l OT CPAaBHEHUS 3HAYCHUN (DyHKITHI
peleHHs] YPABHEHMH, K CPaBHEHUIO 3HAUYCHHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIUH, METOT
HEPABEHCTB UHTEPBAJIOB, PYHKIHOHAIBHO-Tpaduueckuii meroa. ['paduyeckuii meron
pelIeHNs YpaBHEHHI U HEPABEHCTB
Tema 14.3. OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJia 4
YpaBHenus: u HepaBeHcTBa | OnpeneneHue Moayis. Packpbeite Moayis o onpenenenuto. [Ipocreiinme
¢ MoayJieM ypaBHEHUs U HEpaBEeHCTBA ¢ MoayJeM. [I[puMeHeHe paBHOCUIIBHBIX TIEPEX0IOB B
OIpe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4. OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia 1
YpaBHeHusi M HepaBeHCTBa | 3HAaKOMCTBO ¢ napameTpoM. [Ipocreline ypaBHEHNsI U HEPABEHCTBA C
¢ mapaMeTpom rapamMmeTpom
Tema 14.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMEP:KAHUE
CocraBiieHue U pelieHue NPHUKJIAJTHOT0 MOAYJIA)
npogeccnonanbubix 3a1a4 | [lpakruyeckue 3ansitusi Ne 37, 38, 39
€ IOMOIIbI0 YPABHEHHUI Pemennie TeKCTOBBIX 3aJ1a4 MPO(ECCHOHATILHOTO COAEPKAHUS 6
Tema 14.6. IIpakTnueckoe 3ansitue Ne 40
Pemenne 3agau. OOm1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHUs ¥ HEPABEHCTBA C MOIYJIEM H C
YpaBHeHNs U HEPAaBEHCTBA | TapaMeTpaMHu 2
CamocrosiTesibHas paboTa 00y4aromMXCs 8
Pemienue 3a1a4 Mo U3y4eHHBIM TEMaM
[TonroToBKa OTYETOB K MPAKTUYECKUM 3aHSATHIM
IIpomexyTouHas aTrecTanus (3K3aMeH)
Bcero: 450
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3. YCJIOBUs PEAJIM3AIIUA PA]EO‘IEPI INPOI'PAMMUBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. MaTepuajibHO-TeXHHYECKHE YCIOBHUS PeaJn3auiu TUCIAIINHBI

Peanuzanus padodeit mporpaMMbl y4eOHON AUCIUIUIMHBI TPEOYyEeT HATHUUS
yuyeOHoro kabunera «MaTeMaTUKI.

O6opynoBaHue yueOHOTO KaOMHETa:

Cneyuanuzupoeannas yueonas mebdenv: pabodee mecmo npenooasameis,
obopyoosannoe Komnvlomepom -lwim., yuenuueckue cmonvl-ogyxmecmuvie - 16
wm., cmynos — 32 wm. TexHuueckue cpeocmea 0OYUeHUs: MYTbMUMEOUUHbIU
NPOeKmop CMayuoHapHulti -lwm., 3IKpaH npoekyuouHvit -lwum. Yuebno-
Ha2na0Hble nocoousl: cmeHovl memamudeckue — 6 wim., nopmpemsl YUEHbIX -6
wm., obpasyvl 00véMHLIX men - 12wm., Memoouueckue peKxomeHoayuu no
BLINOJIHEHUIO NPAKMUYECKUX 3AHAMULL.

I[Ipy  nOpoBeneHMM  MPAKTUYECKUX  3aHATUA € UCIHOJIb30BaHUEM
KOMITBIOTEPHON TEXHUKHU 3aHATHS MPOBOAATCS B Jlaboparopuu Mugopmamuxu u
UHGDOPMAYUOHHBIX MEXHOTIO2ULL.

3.2. HapopMmaniuoHHOe 0OecnedeHNe peau3auu NPorpaMmMbl
Jist  peanuzanuu mporpaMMbl  OMOIMOTEUHBbIH (HOHI 0O0pa3oBaTEILHOM
OpraHW3allid JODKCH UMETh TMEYaTHBIE W/HWIIN JIEKTPOHHBIC 00pa30oBaTeIbHBIC U
WH)OPMAITMOHHBIE  PECypChl, PEKOMEHJIOBAaHHBIE IS  HWCIOJL30BAaHHUS B
00pa30BaTeNLHOM TpoIIecce, He CTapIle MATH JIET C MOMEHTA M3/IaHuUA.
OcHoBHas yueOHas uTeparypa
1. boromonoB, H. B. Maremaruka. AnreOpa u Hayana aHanu3a. ba3oBblii
ypoBeHb: 10—11 kmacchl : yueOHMK JJis CpeIHero oluiero oOpasoBaHus /
H. B. boromosnoB. — Mocksa : U3gatensctBo IOpaiit, 2023. — 241 ¢c. —
(O6meobpazoBatenbHbIil 1UKIT). — ISBN 978-5-534-16084-0. — Tekcer :
anekTpoHHbiil // O6paszoBarenvHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391
2. I'yces, B. A. Maremaruka. ['eometpust. ba3oBsiil ypoBenb: 10—11 knacchi :
y4eOHUK 11711 cpeaHero obmero obpasoanus / B. A. I'yces, 1. b. Koxyxos,

A. A. IlpoxodweB. — 2-e uzn., ucnp. u gomn. — Mocksa : M3gaTenbcTBo
FOpaiit, 2023. — 281 c¢. — (O6meoOpa3zoBaTenbHbIi uki). — ISBN 978-
5-534-16085-7. — Texkcr : anekTpoHHBIN // O6pa3oBaTenbHas miatdopma

FOpaiit [caiiT]. — URL: https://urait.ru/bcode/530392

JlommomHUTENBHAS YueOHas IuTepaTypa

1. baBpun, M. M. Marematuka : y4yeOHUK W TMPAKTUKYM JJISI CPEIHETO
npodeccuonansuoro oopazosanus / M. U. baBpun. — 2-e usn., nepepad. u
non. — MockBa : WzmarensctBo IOpaiit, 2023. — 568 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-17016-0. — Texcr
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: anextponHblid // OOpa3oBarenbHas miatdopma FOpaiit [caitr]. — URL:
https://urait.ru/bcode/532197

. Kpemep, H. III. Marematuka a1l KOJUICIKEH : ydyeOHOe rmocooue s
cpeadero mnpodeccuoHanbHoro obpazoBanms / H. L. Kpemep, O. T.
Koncrantunosa, M. H. ®puaman ; noa peaakiueid H. III. Kpemepa. — 11-¢
u3j., epepad. u non. — Mocksa : M3narensctBo FOpaiit, 2023. — 362 c.
— (IIpodeccuonanbHoe odbpazoBanue). — ISBN 978-5-534-15601-0. —
Tekcr : anexTponHbiit // OOpazoBatenpHas miarpopma FOpalT [cait]. —
URL: https://urait.ru/bcode/511283
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4. KOHTPO.JIb U OIEHKA PE3YJ/JIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJIbHOU JUCIHHUIIJIMHbI

KonTpoibs u omeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa3oBaTebHON
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HallpaBJICHHbIC
Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLIUN MO pasfeiam U
TEeMaM COZIepKaHus yueOHOTO MaTepHaia.

OO6mas/ Paznen/Tema TuI OLIEHOYHBIX
npodeccuoHaIbHAs MEPOTIPUITHHA
KOMIICTCHIIMS

OK 01. Beibupats P1, Tems 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 TecTupoBanue

cnocoOb! pemenwus 3aaad | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 I1-0o/c, 2.6 | YcTHBIN onpoc

npodecCHOHAIbHON P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4ecKui

JNeITEeIILHOCTH P4, Temb14.1,4.2,4.3,4.4,45,4.6,4.7 JTUKTAHT

NPUMEHUTEIBHO K IT-o/c, 4.8,4.9,4.10,4.11 NunuBunyanbHas

paznuaHbIM KOHTeKcTaM | P 5, Temsr 5.1, 5.2 T1-o/c CaMOCTOSITeIbHAS
P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabota
6.7,6.8,6.9, 6.10 IT-o/c, 6.11 [Ipencrasnenue
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,7.7, pE3ynbTaTOB

Il-o/c, 7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

IPAKTUYECKUX padoT
3amurTa TBOPUECKUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 | pabor

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 104 VHIUBUYyAJIbHBIX

P11, Temsr 11.1,11.2, 11.3,11.4,11.5, IIPOEKTOB

11.6 TI-o/c, 11.7 KontponbHas padota

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brinmonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o0/c, 13.4, IK3aMeHaIIMOHHBIX

13.5, 13.6 I1-o/c 3aJaHuN

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5, I1-

o/c, 14.6
OK 02. Ucnonws30Bath P1, Tems 1.1, 1.2,1.31I-0/c, 1.4,1.5,1.6 TectupoBanue
coBpeMeHHbIe cpenctBa | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 | YcTHBII onpoc
IMOMCKA, aHaJIu3a U P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCcKHi
MHTEpIpeTauu P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
uHpopmanuu, u I1-o0/c, 4.8,4.9,4.10,4.11 NuauBunyanbHas
UH(POPMaLMOHHbIE P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOATEIbHAs
TEXHOJIOTUH ISt P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabota
BBIIOJTHEHMS 3a7a4 6.7,6.8,6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
npodeCCHOHATBEHON P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, pe3yIbTaToOB
JIESITETLHOCTH I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14, | npakTudeckux paboT

7.15,7.16 I1-o/c, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-0/c, 8.6
P9, Tems1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6 I1-o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3 [1-o/c, 13.4,

3anura TBOPYECKHUX
pabot

3amura
WHINBUIYaJIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
9K3aMEHAIIMOHHBIX
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13.5, 13.6 I1-o/c 3aaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 03. IlmanupoBarb u | P 1, Temsr 1.1, 1.2, 1.3 T1-o/c, 1.4,1.5,1.6 TectupoBanue
peann30BbIBATH P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIN onpoc
coOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCcKUi
po¢eCCHOHAIBHOE 1 P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JIUKTAHT
JIMYHOCTHOE Pa3BUTHE, IT-o/c,4.8,4.9,4.10,4.11 NuauBunyanbHas
npeanpunumarenbekyro | P 5, Temsr 5.1, 5.2 [T-o/c CaMOCTOATEIIbHAS
ESITEILHOCTD B P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabota
npodecCHOHAIbHON 6.7,6.8,6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
cdepe, UCTIOTB30BAThH P7, Temu 7.1,7.2,73,74,7.5,7.6,7.7, pe3yabTaToOB

3HaHUA M0 (PUHAHCOBOM
rPaMOTHOCTH B

IT-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 IT-o/c, 7.17

HNPaKTHYECKUX PadoT
3aiuTa TBOPUYECKUX

pasnuuHbIX Ku3HeHHBIX | P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 | pabor
CUTYaIUIX P9, Temr1 9.1,9.2,9.3,94,9.5 3ammura
P 10, Temsr 10.1, 10.2, 10.3,10.4 WHUBUTyaJIbHBIX
P11, Temsr 11.1,11.2, 11.3,11.4,11.5, MPOEKTOB
11.6 IT-o/c, 11.7 KontponpHas padora
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimmonnenue
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 9K3aMEHaIIMOHHBIX
13.5, 13.6 IT-o/c 3a1aHnui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-
o/c, 14.6
OK 4. DddexTrBHO P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6 TecTupoBanue
B3aUMOJCHCTBOBATh U P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0o/c, 2.6 | YcTHBIH onpoc
paboratb B koyektuBe | P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 MareMaTHdecKui
1 KOMaH/e P4, Teme14.1,4.2,43,4.4,4.5,4.6,4.7 JUKTaHT
IT-o/c, 4.8,4.9,4.10,4.11 NunuBuayanbHas
P 5, Temur 5.1, 5.2 I1-o/c CaMOCTOATEIbLHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | paboTa
6.7,6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, pe3yJIbTaTOB

IT-o/c,7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

IPAKTUYECKUX padoT
3amuTa TBOPUECKUX

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 | pabot

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temnr 10.1, 10.2, 10.3, 10.4 VHIUBUYAJIbHBIX

P11, Temsr 11.1,11.2, 11.3,11.4,11.5, IIPOEKTOB

11.6 IT-o/c, 11.7 KonTponbnas padora

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brinmonnenue

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 3K3aMeHAaIIMOHHBIX

13.5, 13.6 I1-o/c 3aaHni

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-

o/c, 14.6
OK 05. OcyiiecTBasiTh P1, Temsr 1.1, 1.2,1.31II-0/c, 1.4,1.5,1.6 TectupoBanue
ycTHyIo U tucbMeHHyto | P 2, Temsr 2.1, 2.2,2.3,2.4, 2.5 [1-0/c, 2.6 | YcTHBIH ompoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTudecKuit
rocynapctBeHHOM si3bike | P 4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTAHT
Poccutickoit ®enepanuu | [1-o/c, 4.8, 4.9, 4.10, 4.11 NuauBunyanbHas
¢ yuetoM ocobennocteit | P 5, Temsr 5.1, 5.2 [T-o/c CaMOCTOsITENbHAs
COLIMAILHOTO 1 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabota

35




KYJIBTYPHOTO KOHTEKCTa

6.7,6.8,6.9,6.10 I1-o/c, 6.11

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 IT-o/c, 7.17

[IpencraBnenue
pe3yabTaToB
HPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 | pabor

P9, Temsr 9.1,9.2,9.3,94,9.5 3ammura

P 10, Temsr 10.1, 10.2, 10.3, 104 WHIUBUYAJIbHBIX

P11, Temer 11.1,11.2,11.3,11.4, 11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KoHTtposbHas pabota

P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimonnenue

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 9K3aMEHaIIMOHHBIX

13.5, 13.6 IT-o/c 3a1aHui

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 06. IIposiBaThH P1, Tems 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 TectupoBanue
TPaKIaHCKO- P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | YcTHBIH onpoc
MaTPUOTUYECKYIO 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTH4ecKui
MO3HIIHIO, P7, Temn1 7.1,7.2,73,74,7.5,7.6,7.7, JUKTaHT
JIEMOHCTPUPOBATH I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14, | UnnuBugyanbHas
oco3HaHHoe noseaeuue | 7.15,7.16 I1-o/c, 7.17 CaMOCTOSITEIbHAS
Ha OCHOBE P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
TPaJULIMOHHBIX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11- | IlpencraBnenue
00111eueI0BEYeCKUX o/c, 14.6 pEe3ynbTaTOB

[IEHHOCTEH, B TOM YHCIIe
C y4€TOM IapMOHU3AIUU

IPAKTUYECKUX padoT
3amura TBOPUECKUX

MEXHAIIMOHATBHBIX U pabort
MEXPEIIUTHO3HBIX 3amura
OTHOIIICHUM, TPUMEHSTH WHIMBUTyaJIbHBIX
CTaHAapTHI MIPOEKTOB
AHTUKOPPYIIIMOHHOTO KontponbHas padota
MMOBEICHHUS Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
OK 07. CopetictBoBats | P 1, Temsr 1.1, 1.2, 1.3 I1-o/c, 1.4,1.5,1.6 TectupoBanue
COXPAaHEHHUIO P2, Tems1 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6 | YcTHBII onpoc
OKPY’KaIOIIEeH Cpebl, P 3, Temnr 3.1, 3.2, 3.3. I1-0/c, 3.4 MareMaTH4eCcKUi
pecypcocOepexeHHIo, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
MIPUMEHSATH 3HaHUS 00 I1-o0/c, 4.8,4.9,4.10,4.11 NuauBunyanbHas
W3MEHECHUH KIIMMATa, P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITEIbHAS
npuHIUel 0epexumBoro | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, | pabota
MPOU3BOICTBA, 6.7,6.8,6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue
3 pexTrBHO P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaToOB
JIEUCTBOBATH B I1-o/c, 7.8,7.9,7.10,7.11, 7.12,7.13, 7.14, | npakTudeckux paboT
YpEe3BbIYANHBIX 7.15,7.16 I1-o/c, 7.17 3anmra TBOPYECKHUX
CUTYaIUIX P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 | pabor
P9, Temr1 9.1,9.2,9.3,94,9.5 3ammTa
P 10, Temsr 10.1, 10.2, 10.3, 10.4 MHIUBUTYaJIbHBIX
P11, Temer 11.1,11.2, 11.3,11.4,11.5, MIPOEKTOB
11.6 IT-o/c, 11.7 KonTtponsHas pabora
P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 Brmmonaenne
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 9K3aMEHAIIMOHHBIX
13.5, 13.6 I1-o/c 3aaHuN
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

IIK 1.1. BeinonHATh
OTiepaLuy 1o
OCYILECTBIICHUIO
NIEPEBO30YHOTO
npoiiecca ¢
NPUMEHEHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH yIpaBiIeHUs
nepeBO3KaMu

IK 3.1.
Opranu3oBbIBaTh padoTy
HepcoHaa 1o
obpaboTke
HEPEeBO30YHbIX
JIOKYMEHTOB H
OCYILECTBIICHUIO
pacueToB 3a yCIyTH,
IpeoCTaBIIsieMble
TPaHCHOPTHBIMH
OpraHu3aLUsIMU

P 1, Temsr 1.1-1.7 I1-o/c

P 2, Temsr 2.1-2.6 I1-o/c

P 3, Temsr 3.1-3.4 I1-o/c

P 4, Temsr 4.1-4.11 I1-o/c

P 5, Temsr 5.1-5.2 T1-o/c

P 6, Tems1 6.1-6.11 I1-0/c

P 7, Temnr 7.1-7.16 I1-o/c

P 8, Temnr 8.1-8.6 I1-o/c
P11, Temsr 11.1-11.7 IT-o/c
P 12, Temsr 12.1-12.4 T1-o/c
P 13, Temnr 13.1-13.7 IT-o/c
P 14, Temsr 14.1-14.6 I1-o/c

TectupoBanue
VYeTHBII onpoc
MareMaTHdecKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yIbTaToOB
IPAKTUYECKUX padoT
3ammuTa TBOPYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
IIPOCKTOB
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJTaHUN
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