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1. OBLIAl  XAPAKTEPMCTUKA  MPWUMEPHOW  PABOYEA  NPOrPAMMbI
OBLLEOBPA30BATENbHON ANCLMUNINHDI «MaTemaTukax»

(HaumeHoBaHne gUCynnInHbl)

1.1. MecTo gucuMNAKHBI B CTPYKTYpe npodeccuoHanbHo 06pa3oBaTenbHOM
nporpammbl CMO:

O06uweobpazoBaTenbHas aucuunInHa «MatemaTnka» sBnseTca 0b6s3aTeNbHON
yacTblo  006lEe0bpa3oBaTeNbHOrO  UMKAA  00Opa3oBaTeNbHOW  MporpamMmbl B
cooTBeTcTBUM ¢ PIOC

(no npogeccun/cneynansHocTy)

1.2. Uenu v nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUNIUHDI:

1.2.1. Uenb gucumnnuHel

CopepxaHue nporpammbl 06weobpa3oBaTenbHON AucUMNAMHLL  «MaTematukay
HanpaBNeHO Ha [OCTUXEeHWe pe3ynbTaTOB ee MU3y4yeHus B COOTBETCTBUM C
Tpe6oBaHuamu ®roC COO c yyeTom npodeccuoHanbHoit HanpaeneHHocTn ®roC CMO.

1.2.2. MnaHupyemble pe3ynbTaThl OCBOEHUA 06wWeo6pa3oBaTenbHOIA
ancuunnuubl B cootsetcTeuu ¢ ®rOC CMNO u Ha ocHose PIOC COO
Ocoboe 3HaueHue gucuunanHa umeet npu dopmuposanun n passutun 0K n NK (0K
VKa3bIBaroTcA u3 Hosoro makera @r0C CI10 2022roga no npogeccum/cneynansHocTy)



peleHns 3aaay
npodeccroHanbHom
neATeNbHOCTH
NPUMEHUTENbHO

K Pa3IMyHbIM KOHTEKCTaM

MacTepcTBa, TpyAoNtobue;

- TOTOBHOCTb K  QKTUBHOW  [AeATeNbHOCTM
TEXHONOTMYECKO U COUMANbHON HanpaBieHHOCTH,
CNOCOOHOCTb  MHWULWMMPOBATh, MNAHUPOBATL U
CaMOCTOATE/IbHO BbINOMHATL TaKyl0 AeATENbHOCTb;

- UHTEpPEC K pa3/IMyHbIM cchepam NpodheccMoHanbHoM
neATeNnbHOCTH,

Osnapexue YHWUBEPCaNbHbIMU
NO3HABATE/IbHbIMU AeCTBUAMMU:

a) 6a30Bble NOrMyeckmne feincTems:

y4yebHbIMM

- CaMOCTOATENbHO cdopmynupoBaTb "
aKTyanM3uMpoBaTb npobnemy, paccmaTpupath €€
BCECTOPOHHE;

- YCTAHaBNMBATb CYIECTBEHHbIA MpPU3HAK WK
OCHOBaHWA [ANs CpaBHeHUs, Knaccudukauum u
06061eHNs;

- onpegenstb UeAM [AeATeNbHOCTH,
napameTpbl U KpUTEPUU UX JOCTUKEHUR;
- BbIABNATb 33aKOHOMEPHOCTU U MNPOTUBOPEYMA B
PacCMaTpUBaEMbIX sBEHUAX;

- BHOCMTb KOPPEKTUBbLI B [€ATENbHOCTb, OLEHUBATH
COOTBETCTBWE PE3Y/IbTATOB LieNIM, OLLEHUBATb PUCKM

3afidaBaTb

MnaHupyembie pesyabTaThl 06y4eHUs
06wme KoMNeTeHL MM
06wue’ OucumnnuHapHble?®
OK 01 Bbibupatb cnocobsl - TOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTU-BNaAeTb METOAAMM [10Ka3aTeNbCTB, aIfOPUTMaMN PeLleHUs

3afjay; ymeHne GopMynnpoBaTh ONpeaeseHns, akCMOMbI 1
TEeopeMbl, NPUMEHATb UX, NPOBOAMUTL AOKA3aTE/bHbIE
PacCyAeHUA B XO[e peleHuns 3aay;

- yMeTb ONepupoBaTh MOHATUAMU: CTENEHb YUCNA, orapudm
4MCNA; YMEHWE BbINONHATD BbIYUCIEHWE 3HAYEHUI W
npeobpa3oBaHNs BbIpaXKeHW CO CTENEHAMM W Torapudmami,
npeobpa3oBaHNs [pPOOHO-PALMOHANbHBIX BbIPAXEHU;

- yMeTb ONepupoBaTh MOHATUAMU: PALMOHANbHbIE,
MPPALMOHANbHbIE, MOKA3aTeNbHbIE, CTENEHHbIE,
norapudmMmuyecKne, TPUroHOMETpUYECKME YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMbI;

- YMeTb ONepMpoBaTh NOHATUAMU: PYHKLNA, HENpEepbIBHAA
tyHKLMS, TPOM3BOAHAS, NEPBOOOPA3HAS, ONPefeeHH bl
WHTErpan; yMeHne HaxoAMTb MPOM3BOJHbIE 3/1EMEHTAPHBbIX
(YHKLMIA, MCNONb3YA CNPAaBOYHbIE MaTepUanbl; UCCNEA0BATH B
NpoCTenLWnX cnyvasax QYHKLUM HA MOHOTOHHOCTb, HAXOAUTb
HanboNblMe N HaUMeHbLINE 3HAYEHUS DYHKLMNIA; CTPOUTD
rpauKM MHOTOYNEHOB C UCNOb30BAHWEM annaparta
MaTeMaTMYeCKOro aHann3a; NPUMEHATb NPOU3BOAHYIO NPy
peleHnmn 3aay Ha ABUKEHME; pelaTh NPaKTUKO-
OpPWEHTUPOBAHHbIE 3a[ja4M Ha HaMBOoNbILINE U HAUMEHbLLINE
3HaUYeHUs, Ha HAX0XAEeHNe NyTh, CKOPOCTU U YCKOPEHUSA;

nocneacTBuin feAaTenbHOCTH;

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTatbl 3 ®FOC COO (8 nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHoit popme, bopmmpyemble
06uLeo0bpasoBaTeibHON ANCLUUNINHOM
2 AncumnanHapHble (NpegmeTHbIe) pesynbTaTbl YKa3blBalOTCA B COOTBETCTBUM € MX NOHbIM NepedHem 8o PTOC COO (B nocneaHeit pegakumm ot 12.08.2022




- pa3BMBaTb KPEATUBHOE MbllUJIEHUE NPU PelleHUm
MU3HEHHbIX Npobiem

6) 6a3oBble UCCNeoBaTENbCKUE AeHCTBUA:

- BNafeTb HaBblKaMn y4yebHO-UCCNef0BaTENbCKON U
MPOEKTHOI [AeATeNbHOCTM, HaBbIKaMW pa3pellieHus
npobnem;

BbIABAATL MPUYMHHO-CNEACTBEHHbIE CBA3M U
aKTyasM3MpoBaTh 3aAayvy, BblABUraTh rUnoTesy ee
peleHuns, HaXOAUTb apryMeHTbl AN [0Ka3aTenbCTBa
CBOWMX YTBEPXAEHWI, 3aaaBaTb napameTpbl U
KpUTEpPUN peLleHNns;

aHaNM3MpoBaTb MOMY4YEHHble B XOfe pelleHus
33fauyn pe3ynbTaThl, KPUTUYECKM OLEHMBATb MUX
[10CTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHWE B
HOBbIX YC/IOBUAX;

-- YMeTb NepeHOCUTb 3HAHUA B NO3HABATENbHYIO U
NPaKTUYECKYI0 001aCTU KU3HEACATENbHOCTY;

- yMeTb MHTErpupoBaTb 3HAHWA U3  Pa3HbIX
npefMeTHbIX obnacrei;

- BbiABMraTb  HOBble  uaew,  npegnarath
OpUTMHaNbHbIE MOAXOLbI U PELIEHNUS;

" CNocoOHOCTb ux MCNoNb30BaHUA B

No3HaBaTeNIbHOM U COLMANbLHOW NpakTuke

- yMeTb ONepupoBaTb NOHATUAMMU: paLMoHanbHasa QYHKUKS,
nokasaTenbHas QyHKLMA, CTeneHHas GyHKLmA,
norapummnyeckas hyHKLMA, TPUroHomeTpuyeckue GyHKLum,
o6paTHble hYHKLMK; YMEHUE CTPOUTL TpadMKM N3YYEHHbIX
(yHKLMIA, NCnonb30BaTh rpadmKmM Npu M3y4yeHUN NPoOLLECCOB
3aBMCUMOCTEN, NpU pelleHnn 3a8ay U3 ApYrux yyebHbix
NpeAMeTOB U 33Aay U3 peanbHOii XU3HU; BblpaxaTtb hopmynamm
3aBUCMMOCTY MeX[Y BeNYMHAMU;

- yMeTb peLlaTb TEKCTOBblE 3a,a4M Pa3HblX TUNOB (B TOM YuCe Ha
NPOLLEHTbI, ONN M YaCTH, Ha iBUXKEHME, paboTy, CTOMMOCTb
TOBApOB W YCAVT, HANOTK, 3afa4mn U3 061acTu ynpaBneHUs
NIMYHBIMK U CEMeHbIMM (DMHAHCAMM); COCTABNATb BblpaXKeHUs,
YpaBHEHWSA, HEPABEHCTBA M UX CUCTEMbI N0 YCNOBUIO 3aAauu,
nccnefoBaTh NONYYEHHOE pelueHne N oLeHMBaTh
npaBfonofo6HOCTb Pe3ynbTaToB;

- yMEeTb ONepUpoBaTh MOHATUAMU: CpeHee apuMeTyecKoe,
MeAuaHa, Hanbonbluee U HaMMeHblIee 3HaYeHUs, pa3max,
nmcnepcus, CTaHAAPTHOE OTKJOHEHWE YNCI0BOro Habopa;
yMeHWe U3BeKaTh, MHTepNpPeTMpPOBaTb MH(OPMaLHIO,
npeLCcTaBieHHyl0 B Tabnuuax, Ha guarpammax, rpacdumkax,
OTpaalolylo CBONCTBA peaNbHbIX NPOLLECCOB U ABNEHUIA;
npeLCcTaBnATh MHGOOPMALMIO C NOMOLLbIO TabANL U fuarpamm;
nccnefoBaTh CTaTUCTUYECKME AAHHbIE, B TOM Yucne C
npuMeHeHneM rpadnyecknx MeToLOB 1 INEKTPOHHbIX CPeSCTB;
yMeTb ONepupoBaTh MOHATUAMU: CAYYANHBIA ONbIT U CyYyaiiHoe
CoObITHE, BEPOATHOCTb CYYANHOIO COObITUS; YMEHNE BbIYMCNATD
BEPOATHOCTb C MCNOb30BaHNEM rpadMyecKux MeToL0B;
NPUMEHATb POPMYNbl COKEHUA U YMHOXEHUA BEPOATHOCTEVA,
KOMOUHaTOpPHble haKTbl U hOPMYJbl NpU pelieHnn 3a8ay;
OLLeHWBaTb BEPOATHOCTU peabHbIX COOBITUIA; 3HAKOMCTBO CO
CNyYalHbIMW BETNYMHAMU; YMEHWUE MPUBOSMUTL NMPUMEPSI
NPOABAEHNUA 3aKOHA BONbLIKX YMCEN B NPUPOAHbIX U
061LEeCTBEHHbIX ABNEHUAX;




- YMeTb ONEepUPOBaTb NOHATUAMMU: TOUYKA, NPAMAs, NNOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbI YroJl, CKPeLwBaIoWMUecs npsmble,
napannenbHoOCTb M NePNeHAUKYNAPHOCTb NPAMbIX U NIOCKOCTEN,
YTON MEXAY NPAMbIMU, YTON MEXAY NPAMOIA U NIOCKOCTbIO, YroN
MeXay NJ0CKOCTAMM, PAacCTOSHWE OT TOYKM O NIOCKOCTH,
PacCToOsiHUE MEXAY NPSMbIMU, PACCTOSHUE MEXAY NNOCKOCTAMY;
yYMeHIEe NCMONb30BaTh NPY PelleHnI 3a8a4 U3yUYeHHble QaKTbl U
TeopeMbl NNAaHUMETPUM; YMEHUE OLEHMBATL pa3Mepbl 00LEKTOB
OKpYXaloWwero Mupa;

- YMeTb ONEepUpPOBaTb NOHATUAMMU: MHOFOrPAHHUK, CeYeHUe
MHOTOrpaHHuUKa, Ky0, napannenenunes, npu3mMa, NMpamuaa,
turypa v NoBepXHOCTb BpALLEHUs, LUAUHAP, KOHYC, Wap, cdepa,
cevyeHus Qurypsl BpaLeHMs, NI0OCKOCTb, Kacawwwasncs chepbl,
UMAMHAPA, KOHYCa, N0LWaAb NOBEPXHOCTU NUPAMULbI, MPU3MBI,
KOHyCa, LMAMHAPA, Nnowwaab cdepsbl, 06beM Kyba,
NPAMOYro/ibHOrO Napannenenunesa, NMpamuabl, NpU3sMsl,
UMAMHAPA, KOHYCA, Wapa; YMeHWe N300paxaTb MHOTOrPaHHUKY U
NOBEPXHOCTU BPALLEHUS, UX CEYEHMUS OT PYKU, C MOMOLLbIO
YePTEXHBIX MUHCTPYMEHTOB U 3NIEKTPOHHbIX CPEACTB; YMEHUE
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; yMeHUe
pacno3HaBaTb NPaBUIbHbIE MHOTOTPAHHUKY;

yMeTb ONepupoBaTh NOHATUAMU: ABUKEHUE B MPOCTPAHCTBE,
nofo6Hble hUrypbl B NPOCTPAHCTBE; UCMOJIb30BaTh OTHOLWEHME
naowazei noBepxHocTeit U 06LeMOB NOAOOHBIX huryp npu
peleHnn 3afay;

- YMeTb BbIYUC/IATL FEOMETPUYECKME BENUYUHBI (AUHA, yrof,
naowanb, 06veM, NIOLWaAb NOBEPXHOCTH), UCMONb3YS U3YYeHHble
thopMynbl M METOABI;

- yMeTb ONepUpOBaTh MOHATUAMMU: NPAMOYrO/ibHAA CUCTEMA
KOOPAMHAT, KOOPAMHATHI TOYKM, BEKTOP, KOOPAWUHATHI BEKTOPA,
CKanfpHOE NPOM3BEAEHUE, VIO MEXJY BEKTOPaMM, CyMMa
BEKTOPOB, NPOM3BELEHNE BEKTOPA HA YNCII0; HAXO[UTb C




NOMOLLbLI0 M3yYeHHbIX HOPMYNT KOOPAMHATLI CepefiMHbl OTPe3Ka,
paccTofHue Mexay AByMs TOYKaMu;

-yMeTb BblOMPaTh NOLXOAALWMIA U3YHEHHbIN METOL, ANS peLleHNS
3afayu, pacno3HaBaTb MaTeMaTnyeckme GakTbl 1
MaTemaTMyeckue MOLEeNU B NPUPOSHbIX U 00LLECTBEHHBIX
ABNEHUAX, B UCKYCCTBE; YMEHWe NpUBOAMUTL NPUMEpBI
MaTeMaTUyeCKnx OTKPbITUIN POCCUINCKOMN U MUPOBOM
MaTeMaTUYeCKOMN HayKMW.

YMETb ONEPUPOBATb MOHATUAMU: ONpPEAENEHNE, AKCUOMa,
TeopeMma, Ce4CTBMe, CBOICTBO, MPU3HAK, JOKA3aTENbCTBO,
paBHOCU/bHbIE HOPMYAUPOBKM; yMeHWe HOpMyAUpPOBaThL
o6paTHOE 1 NPOTMBOMONOXHOE YTBEPKAEHUE, MPUBOAUTD
NPUMepbl U KOHTPNPUMEPBI, UCMONb30BATL METOA
MaTeMaTM4YecKon MHAYKLMK; NPOBOMUTL JOKA3aTeNbHbIe
paccyXaeHus nNpu peleHnn 3aay, OLEHMBATbL JIOTUYECKYIO
NPaBUIBHOCTb PACCYXAEHUN;

- YMeTb ONepupoBaTh NOHATUAMU: MHOXECTBO, MOLMHOXKECTBO,
onepauumn Hag MHOXeCTBAMU; YyMEHUE UCMO/b30BaTb TEOPETUKO-
MHOXEeCTBEHHbI1 annapaT A1 ONUCaHMA peabHbIX MPOLECCOB U
ABNEHMWI U NPU PELIeHNM 3aay, B TOM YUCNE U3 [pYyTrUX YYeOHbIX
npeAMeToB;

- YMeTb ONepUpOoBaTb NOHATUAMMU: rpad, CBA3HbINA rpad, Aepeso,
UMK, rpad Ha NNOCKOCTU; YMeHWe 3aiaBaTb U ONUCHIBATH rpadbl
pa3IMYHbIMKU CNOCcobamMu; UCMOb30BaTh rpadbl NpU pelleHum
3apay;

- yMeTb CBOOOAHO ONEPUPOBATL NOHATUAMU: COYETAHNUE,
nepecTaHoOBKa, YUCNO COYETAHUI, YUCNO NEPECTAHOBOK; OMHOM
HbloTOHa; yMeHMe NPUMEHATb KOMOMHATOPHbIE (AKTbI U
paccyXaeHus fns pelweHus 3aaay;

-yMeTb ONepupoBaTh MOHATUAMU: HATYPaNbHOE YUCNO, Lenoe
4MCNO, OCTATOK MO MOAYNIO, PaLMOHANBLHOE YNCTIO,
MpPpaLMOHANbHOE YNCI0, MHOXECTBA HATypasbHbIX, LLenblX,




paLMOHaNbHbIX, AeCTBUTENbHbIX YNCEN; YMEHWE UCNONb30BaTh
NPU3HaKM JENMMOCTH, HAUMEHBLIWIA 00LWMIt fennTeNb U
HauMeHbLee obLlee KpaTHOe, anropuTm EBkNMaa npu pelweHuu
3a[jay4; 3HAKOMCTBO C Pa3IMYHbIMU NO3ULMOHHLIMU CUCTEMAMMY
cYMCneHuns;

- yMEHNUTb CBOOOAHO ONepupoBaTh MOHATUAMMU: CTENEHb C LENbIM
nokasaTenem, KOpeHb HaTypanbHOW CTeNeHu, CTeneHb C
paLMOHanbHbIM NOKa3aTeneMm, CTeneHb C AeNCTBUTENbHbIM
(BelwecTBeHHbIM) NOKa3atenem, norapudm YMCna, CMHYC, KOCMHYC
W TAHF€HC NPOMU3BONbLHOIO YNCNA;

- yMeTb ONepupoBaTh NOHATUAMU: TOXKLECTBO, TOXAECTBEHHOE
npeo6pa3oBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPAaBHEH U
W HEPABEHCTB, PaBHOCUIbHOCTb YPABHEHWI, HEPABEHCTB U
CUCTEM, paLMOHaNbHble, UppaLMOoHanbHble, NOKa3aTenbHble,
CTeneHHble, NorapuMmnyeckme, TPUroHOMETPUYECKNE YPABHEHUS,
HEpaBEHCTBA M CUCTEMbI; YMEHUE PeLlaTh YPaBHEHUS,
HepaBeHCTBA M CUCTEMbI C MOMOLLbIO PAa3INYHbIX NPUEMOB;
pelaTb YpaBHEHUSA, HEPABEHCTBA U CUCTEMbI C MAPAMETPOM;
NPUMEHATb YPaBHEHMUSA, HEPABEHCTBA, UX CUCTEMbI AN PelleHUs
MaTeMaTMyYeCcKMX 3afay W 3aay U3 passnyHbIX 06nacTelt HayKu u
peanbHOMN XU3HK;

-yMeTb CBOOOJIHO ONepupoBaTh MOHATUAMU: TpadUK PYHKLNMY,
obpaTHas hyHKLUA, KOMNO3ULUA PYHKLWIA, NUHENHASA QYHKLMSA,
KBagpaTUyHas yHKLUMA, CTeneHHasa hyHKLMA C LenbiM
nokasatefnem, TPUroHoMeTpuyeckue GyHKLMK, 06paTHble
TpUroHomeTpuyeckue hyHKLMK, NOKa3aTeNbHaA 1
norapudmmuyeckas GyHKLUM; yMeHne CTPOUTb rpaduKkn dyHKLKNA,
BbIMOJIHATL Npeobpa3oBaHus rpadKoB hyHKLUMIA;

yYMeHMe NCNoNb30BaTh rpamKkn QYHKLMUN ANs U3yYeHUs
NPOLLECCOB M 3aBUCUMOCTEN NPU peLleHnn 3a8ay U3 Jpyrux
y4eOHbIX TPeMETOB M U3 PeaNbHOI XKU3HU; BblpaXaTb
thopMynamu 3aBUCMMOCTU MEXAY BEIMYNHAMMY;




yMeHWe cBOGOAHO ONepuUpoBaTh NOHATUAMU: YETHOCTb DYHKLUMY,
NepuoanMYHOCTb PYHKLNY, OTPaHUYEHHOCTb PYHKLUY,
MOHOTOHHOCTb DYHKLMM, IKCTpeMYM YHKLMUM, HanboNbLIee 1
HaMMeHblUee 3HaYeHNs DYHKLMM Ha NPOMEXYTKe; yMeHune
NPOBOAUTL UCCNefoBaHMe QYHKLUN;

YMEeHMe UCMOoNb30BaTb CBOMNCTBA U rpaduKun QyHKLUKA ans
pelleHns ypaBHeHW, HePaBeHCTB 1 3a[,a4 C NapameTpamu;
n306paxaTb Ha KOOPAWHATHOM NNOCKOCTU MHOXECTBA PELUEHN
YPaBHEHWI, HEPABEHCTB U UX CUCTEM;

-yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMMU:
nocnefoBaTeNbHOCTb, apudmeTMyeckas nporpeccus,
reoMeTpuyecKas nporpeccus, 6eckoHeuyHo yobiBatowas
reomeTpuyecKkas nporpeccus; ymeHve 3agasatb
nocnefoBaTeNbHOCTU, B TOM YUC/IE C NOMOLLbIO PEKYPPEHTHbIX
dopmyn;

- yMeTb ONepupoBaTb NOHATUAMU: HENPEPLIBHOCTb (PYHKLNK,
acMMnToThl rpadmka dyHKLKUK, NnepBas U BTopas NpoM3BoAHasn
(yHKLMK, reOMeTPUYECKMNIA U DU3UYECKUI CMBICA MPOU3BOLHOMN,
nepBoobpa3sHas, onpefeneHHbI UHTErpan; yMeHne HaxoauThb
acUMNTOTbI rpaduKa QYHKLNMU; YMEHNE BbIYUCAATb MPOU3BOAHBIE
CYMMbl, NPOU3BEAEHMNS, YHACTHOTO U KOMMNO3MLUN PYHKLUNA,
HaXOAWUTb ypaBHEHME KacaTeNbHOM K rpaduKy dyHKLuMK;
YMeHWe NCNoNb30BaTb MPOU3BOAHYIO 418 UCCNeA0BaHMSA
(YHKLMIA, ANA HAXOXAEHWUA HaUNyyllero pelleHns B NPUKNAAHbIX,
B TOM YUCNle COLMANbHO-IKOHOMUYECKUX U PU3NYECKMX 3afaydax,
ANs onpefeneHns CKOPOCTU U YCKOPeHUs; HaxoAWTb NAOLWa[n 1
06beMbl UTyp C NOMOLLbIO MHTErpana; NpUBOLUTL NPUMEPbI
MaTeMaTUYeCKOro MOAENMPOBaHNA C MOMOLLbLIO
avddepeHLnanbHbIX ypaBHEHUN;

- yMeTb 0NepupoBaTh NOHATUAMU: KOMMIEKCHOE Y1CAo,
CONPSXEHHbIE KOMMIEKCHbIe YACNA, MOAYb U apryMeHT
KOMNIEKCHOrOo Yyncna, hopma 3anncu KOMMaeKCHbIX Ynucen
(reomeTpuyecKas, TPUroHOMETpUYeCcKas u anrebpanyeckas);
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YMeTb NPOM3BOAUTL apudMeTUYeCcKue LeilCTBUA C KOMNIEKCHBIMU
4MCNaMuU; NPUBOAUTL MPUMEPbl MCNOb30BAHUA KOMMIEKCHbBIX
uucen;

- yMeTb CBOOOAHO ONEPUPOBaTh NOHATUAMU: CPeAHee
apudmeTMyeckoe, MeanaHa, Hanbonbliee N HauMeHbLIee
3HayeHus, pa3max, [ucnepcusn, CTaHgapTHoe OTKNOHeHWe ana
ONMUCAHUA YNCIOBbIX AAHHBIX; YMEHWEe UCcnefoBathb
CTaTUCTUYECKWE [aHHble, B TOM YUCNe C NPUMEHEHNEM
rpauyecKknx MeTogoB M 3NEKTPOHHbIX CPeCTB; rpaduyeckm
nccnesoBaTb COBMECTHble HAbGNIOAEHMSA C NOMOLbIO AUATPaMM
paccenBaHWA U TUHENHON perpeccuu;

- YMETb HAaX0[UTb BEPOATHOCTU COOLITUI C UCMONb30BAHUEM
rpauyecknx MeTogoB; MPUMEHATb ANA pelleHnsa 3aaad Gopmybl
CNOXKEHMUA U YMHOXEHUA BEPOATHOCTEN, hOpMyNy NONHOIA
BEPOATHOCTU, hopmyny bepHynnu, kKom6UHaTOPHbIe haKTbl U
thopMynbl; OLEHWNBATb BEPOATHOCTU PEANIbHbIX COOLITUIA; yMeHNe
onepupoBaTb MOHATUAMM: CNyYaHasA BEIUYMUHA, pacnpefeneHue
BEPOATHOCTEN, MAaTEMATUYECKOE OXUAAHWeE, Ancnepcus u
CTaHAApPTHOE OTK/IOHEHWE Cy4YaiHOW BENUYUHDI, DYHKLUM
pacnpefeneHus u NI0THOCTU PaBHOMEPHOr0, NOKAa3aTesIbHOro 1
HOPManbHOro pacnpeaeneHnin; yMeHme ucnonb30BaTb CBOMNCTBA
W3YyYEHHbIX pacnpefeneHunit Ana peleHuns 3afay; 3HakoMCcTeo C
NOHATUAMM: 3aKOH 6ONbLINX YNCEN, METOAbI BbIOOPOYHbIX
uccnefoBaHuit; yMeHne NpuBOAUTL NPUMEpPbI MPOABAEHUA
3aKOHa 00/bLWMX YMCEN B NPUPOAHBIX U 0OLECTBEHHbIX
ABNEHUAX;

- yMeTb CBOOOJHO ONEepupoBaTh MOHATUAMU: TOUYKA, NPAMaS,
NIOCKOCTb, NPOCTPAHCTBO, OTPE30K, NyY, NIOCKUIA yron,
N1BYrPaHHbIN Yros, TpexrpaHHbli Yyro, nepecekarluecs,
napanienbHble U CKpeluBaioLmecs npamble, napannenbHoCTb 1
nepneHAnKYAAPHOCTb NPAMBIX U MJIOCKOCTEN, VIO MeXay
NPAMBIMU, YTON MEXAY NPAMON U NAOCKOCTbIO, yroN Mexay
NJIOCKOCTAMM; YMEHWE 1CNOAb30BaTh NPU peleHnm 3agay
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U3yyeHHble PaKTbl M TEOPEMbl NAAHUMETPUM; YMEHME OLLEHUBATD
pa3mMepbl 0OLEKTOB B OKPY)KAIOLEM MUPE; yMEHME ONepupoBaTh
NOHATUAMM: MHOFOTPAHHUK, CEYeHMe MHOTOrPaHHMKa,
NpaBUIbHbIA MHOFOrPaHHMK, NPU3Ma, NMPaMUA], hurypa u
NOBEPXHOCTb BPALLEHNS, UMANHAP, KOHYC, Wwap, cdhepa, pa3BepTka
NOBEPXHOCTU, CEYEHUs KOHYCA U LMANHAPA, NapaniesibHble 0CK
WM OCHOBAHMIO, CEYEHME Wapa, NNOCKOCTb, Kacalowasncs cdepsl,
UMANHAPA, KOHYCA; yMEHME CTPOUTh CEYEHNE MHOTOTPaHHMUKA,
n306paxaTb MHOTOTPaHHUKK, GUrypbl U MOBEPXHOCTU BPaLLEHMS,
UX CEYEHUs, B TOM YMUCIE C MOMOLLbIO INEKTPOHHbIX CPEACTB;
yMeHWe NPUMEHSATL CBONCTBA reoMeTpuyeckux duryp,
CamMoCTosATebHO (hOPMYNPOBATL ONPELENEHNA N3YYaeMbIX
(buryp, BbIABUraTh rMNoTE3bl 0 CBONCTBAX M NPU3HAKAX
reoMeTpuyecKknx uryp, 060CHOBbLIBATL UM ONPOBEPraTh UX;
yMeHWe NPoBOANTb Knaccudukaumio huryp no pasinyHbiM
NPU3HaKaM, BbINOAHATL HEOOX0AUMbIE IONONHUTE IbHbIE
NOCTPOEHUS;

YmeTb cBO6GOHO ONEepUpoBaTh NOHATUAMM: NAoWanb Gurypsl,
00beM Urypsbl, BEMYNHA YrNa, pacCcTosHue OT TOYKM 10
NAOCKOCTHW, PacCTOSIHME MEXY NPAMbIMM, PACCTOAHME MEXaY
NA0CKOCTAMM, Naowanb cepsl, NI0UAAL NOBEPXHOCTH
NUpPaMUAbI, MPU3MbI, KOHYCA, UMAUHAPA, 06beM Kyba,
NPAMOYroNbHOrO Napanienenuneaa, NMpamuabl, NpuU3Mel,
UMAMHAPA, KOHYCA, Wapa; YMEHWE HAX0AUTb OTHOLWEHNE 06bEMOB
nofo6HbIX hUryp;

- yMeTb CBOOOAHO ONEPUPOBATL NOHATUAMMU: ABUXKEHNE,
napanieibHblil NepeHoc, CUMMETPUs Ha NIOCKOCTU U B
NpOCTPaHCTBE, NOBOPOT, Npeobpa3oBaHue nogobms, nogobHbIe
(buUrypbl; yMEHWE pacno3HaBaTb paBHble U Nofo6HbIe hUrypsl, B
TOM YMCNe B NPUPOAE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
MCNONb30BaTh FEOMETPUYECKNE OTHOLWEHNS, HAXOAUTb
reoMeTpuyecKue BeNnYuHbl (ANNHa, yron, nnowanb, 06bem) npu
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peleHnn 3a[a4 U3 Lpyrux yyeOHbIX NPeLMeToB U U3 peanbHOi
KU3HU;

- yMeTb CBOOOAHO ONEPUPOBATb NOHATUAMMU: NPAMOYTObHAS
CMCTEMA KOOPAWHAT, BEKTOP, KOOPAUHATHI TOUYKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEJEHMe BEKTOPA Ha YMCIIO,
pasnoxeHue BeKTopa no 6asucy, CKanspHoe Npon3BefeHme,
BEKTOPHOE NPOU3BEefleH e, YroJl MeX Y BEKTOPaMU; yMeHue
MCNoNb30BaTh BEKTOPHbIN U KOOPAWHATHbIN METOA AN pelleHus
reoMeTpuUYecKmx 3afay 1 3agay Apyrux yyebHbIX NpeaMeToB;
onepuMpoBaThb NOHATUAMKU: MATpULA 2X2 1 3x3, onpegenutens
MaTpuULbl, reOMEeTPUYECKUI CMbICN ONpeaenuTens;

- YMeTb MOJEeNNPOBaTh peajbHble CUTYaLun Ha A3biKe
MaTeMaTUKKU; COCTaB/IATL BblpaXeHUs, ypaBHEHUS, HEpaBEHCTBA U
UX CMCTEMbI NO YCNOBMIO 334K, MCCNE0BaTb NOCTPOEHHbIE
MOLENN C UCNOJIb30BaHMEM annapata anrebpbi,
WHTepnpeTUpOBaTh NOJYYEHHbIN pe3ynbTaT; CTPOUTb
MaTeMaTUyecKne MoAenu C NOMOLLbI0 FeOMeTPUYECKUX MOHATUI 1
BEJINYMH, pellaTb CBA3AHHbIE C HUMU NPAKTUYeCcKue 3ajayn;
COCTaB/ATbL BEPOATHOCTHYIO MOJieNlb U MHTEPNPETUPOBaThH
NONYYEHHbI pe3ynbTaT; pewartb NpUKIagHblie 3aaayu
CpefCTBaMMU MaTeMaTUYeCKOro aHann3a, B TOM Yucne counanbHo-
KOHOMWUYECKOro 1 hM3NYECKOro XapaKTepa;

- YMeHMe BbIOMpPATh NOAXOLAALLMIA METOL, ANA PELIEHNs 3a8aun;
NOHMMaHMe 3Ha4YMMOCTN MAaTEMATUKMN B U3YYEHUN NPUPOLHbBIX 1
06LWeCcTBEHHbIX NPOLECCOB W ABNIEHWIA; yMEHWE pacno3HaBaTb
nposBJieHNe 3aKOHOB MaTEMATUKN B UCKYCCTBE, YMEHMNE
NPUBOLUTL NPUMEPbLI MaTEMATUYECKUX OTKPLITUI POCCUNCKON U
MWPOBOM MAaTEMATUYECKOW HayKW.
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OK 02 Ucnonb3oBatb
COBpeMEeHHble CpeAcTBa
NnoucKa, aHanusa u
WHTepnpeTaLmmn nHhopmaumm,
M UHDOPMALMOHHbIE
TEXHONOrUW AJ15 BbINONIHEHUS
3ajay npoceccnoHanbHoOM
nesTeNnbHOCTH

B o6nactu LEHHOCTM HAY4YHOTO NO3HAHUA:

-C(hOPMMUPOBAHHOCTb MUpPOBO33pPEHNS,
COOTBETCTBYIOLLETO COBpPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKM W  OOLECTBEHHOW MpPaKTUKMK,
OCHOBAHHOTIO Ha fvanore KyNbTyp

CNOCOOCTBYIOWEr0O OCO3HAHMIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpLIEHCTBOBAHME A3bIKOBOW UM YMUTATENbCKOM
KyNbTypbl KaK CpeAcTBA B3aMMOAENCTBUA MeXay
NI0AbMU U NO3HAHUSA MUPA;

- 0CO3HaHWe UEeHHOCTU HAy4YHOW [AesTenbHOCTH,)
FOTOBHOCTb  OCYWECTBAATb NPOEKTHYI0 "
NCCNeA0BATENbCKYI0 AEATENbHOCTb UHAUBUAYANbHO
W B rpynne.

OsnageHue YHWUBEPCANbHbIMM
No3HaBaTe/bHbIMU LENCTBUAMMK:

B) paboTa ¢ uHdopmayuei:

y4yeOHbIMU

MCTOYHMKOB  pa3HblX TWUMOB, CAMOCTOSATENIbHO
OCyWEeCTBAATL MOWCK, aHaNW3, CUCTEMATU3ALMUIO U
WHTEpNpeTaunio MHOPMaLMUM Pa3NYHbIX BUAOB W
dopm npepcraBneHus;

- C034aBaTh TEKCTbI B Pa3/InyHbIX PopMaTax c y4eToM
Ha3HauyeHMs uMHdbOpMaLUM U LEeNeBoi ayauTopuu,
BbIOMpas onTuManbHylo Gopmy npeacTaBaeHUs W

BU3yanusaunn;
- OLUEeHUBaTb NOCTOBEPHOCTb, NEernTMMHOCTD|
VIH(bOpMaU,VIVI, €e COoOoTBeTCTBME nNpaBOBbLIM U

MOPanbHO-3TU4YECKNM HOpMaM;
- WCNOJb30BaTb CpeacTBa VIHCbOpMaLI,MOHHbIX 7

- BNajeTb HaBblKaMK nonyyeHus uHboOpMauum u3

- yYMeTb OnepupoBaTb MNOHATUAMMW: pauMoOHaNbHas QYHKUMA
noka3sartesibHasf PyHKUMSA, cTeneHHasa GyHKUKA, norapudmuyeckas
(YyHKUMSA, TpUrOHOMETpUYeckue (yHKUMM, oOpaTHble YHKLUK;
yYMeHUe CTPOUTb rpacmkmM U3yYyeHHbIX (PYHKLUNA, MCNONb30BATH
rpauKM Npu M3y4yeHUM NPOLEecCOB M 3aBUCUMMOCTEN, Npw
pelweHnn 3afgay M3 Apyrux yyebHbIX NpeaMeToB M 3ajady U3
peanbHON XW3HW; BblpaxaTb (OPMynaMu 3aBUCUMOCTU MEXAY
BEJIMYMHAMM;

- yMeTb ONepupoBaTb MOHATUAMMU: TOXLECTBO, TOXAECTBEHHOE
npeo6pa3oBaHue, ypaBHeHUE, HEPABEHCTBO, CUCTEMA YPABHEHMWIA
W HEPaBEHCTB, PaBHOCUIbHOCTb YPABHEH WA, HEPABEHCTB U CUCTEM,
palLWOHanbHble, MPpPaLMOHaNbHble, NOKa3aTeNlbHble, CTeNeHHble
norapudmunyeckue, TPUroOHOMETpUYecKue ypaBHeHUs,
HEpaBEHCTBA WU CUCTEMbI; YMETb pellaTb YPaBHEHUS, HEPABEHCTBA
W CUCTEMbI C MOMOLLbIO Pa3NINYHBIX MPUEMOB; PELIATbL YPaBHEHMUS,
HEpPaBEHCTBA M CUCTEMbI C MAPAMETPOM; NMPUMEHATb YPABHEHUS,
HEpaBEHCTBA, UX CUCTEMbI AN PELUEHWUA MAaTEMATUYECKUX 3afay U
3aiay 13 pa3nnyHbIX 06N1acTeN HayKU U peanbHoOi KU3HY;

yMeTb CBOOOJHO ONEepupoBaTb MOHATUAMU: [BUXKEHUE
napannenbHbil  NepeHoc, CUMMETpUA Ha MAOCKOCTM W B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue Nogo6us, Nofo6HbIE
tburypsl; yMeTb pacno3HaBaTtb PaBHble U NOA0OHbIE BUTYpPbI, B TOM
4ucne B NPUPOAE, UCKYCCTBE, apXMTEKTYPE; YMETb UCMO/Ib30BaTh
reoMeTpuyecKkne  OTHOWEHUSA,  HAXOLUTb  FeOMeTpUYecKue
BENIMYMHBI (BAMHA, YroN, NNOLWaAL, 00bEM) NpU pelieHmnn 3a8ay 13
APYruX y4eOHbIX NPesMeTOB U U3 PeanbHO XKU3HK

KOMMYHUKaLUMWOHHbBIX TEXHONOT U B peuweHunn
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KOTHUTUBHBIX, KOMMYHUKATUBHBbIX "
OpraHM3aUMOoHHbLIX  3ajad  Cc  cobniofeHnem
Tpe60oBaHMII 3PrOHOMUKM, TEXHUKM GE30MacHOCTU
TUTUEHbl,  pecypcocbepexeHns, NpaBoBbIX U
3TUYECKUX  HOPM,  HOPM  MH(OPMALMOHHOW
6e30nacHoOCTU;

- BNAfEeTb HaBblKAMKM PACMO3HABAHUA UM 3alLUThI
nHdopmaumy, MHGOPMALMOHHON Ge30nacHoCTH
NUYHOCTK ;

OK 03 lNnanuposatsb u
peanu3oBbIBaTb COOCTBEHHOE
npogeccrmoHanbHoe u
NINYHOCTHOE pa3BUTHE,
NpeanpUHMMATENbCKYIO
NeATeNbHOCTb B
npodeccroHanbHom cepe,
MCNONb30BaTh 3HAHMA MO
thMHAHCOBOI rPaMOTHOCTY B
Pa3NNYHbIX XU3HEHHbIX
CUTYaLUAX

B obnactu OYXOBHO-HPABCTBEHHOI0 BOCNUTAaHUA:

3TUYECKOro noBeaeHusA;

HPABCTBEHHbIE HOPMbI U LLEHHOCTH;
OCO3HaHMe JINYHOrO BKNaja B

yCTOMYMBOTO OyAyLLErO;

- OTBETCTBEHHOE OTHOLWEHWE K CBOMM POLUTENAM U

(vnun) ApYrMM YneHam cembM, CO3AAHMIO CEMbU Ha

OCHOBE  OCO3HAHHOrO  MPUHATMA  LEHHOCTEN

CEMEMNHOMN XW3HW B COOTBETCTBMM C TPaAULUAMMU

HapogoBs Poccuu;

OsnageHne  yHuBepCanbHbIMU

encTBUAMM:

a) camoopraHu3aums:

- CaMOCTOATE/IbHO OCYLLEeCTBAATL NO3HAaBATENbHYIO

NeATeNbHOCTb, BbIABAATL NpPOOJEMbl, CTaBUTb W

cdhopmynupoBathb CoOCTBEHHbIE 3afauu

06pa3oBaTeNbHOW  AEATENBHOCTM W KU3HEHHBIX

CUTyaUUAX;

NOCTPOEHMUE

perynaTnBHbIMU

- ¢(hOpMMPOBAHHOCTb HPABCTBEHHOTO CO3HaHMS,

- CNOCOBHOCTb OU€HMBATb CUTYyaLUIO U NPUHUMATD
OCO3HaHHbIE pelWeHNAa, OPUEHTUPYACH Ha MOpanbHO-{

B BEKTOPOB,

- YMETb onepuposaTb NOHATUAMMU: pauuOHaNnbHbIE,
UppaunoHanbHble, NoKa3aTenbHblE, CTENEHHbIE
ﬂOFaled)MVll-IeCKVIe, TPUTOHOMETPUYECKNE VpaBHEHUA n

HepaBeHCTBa, UX CUCTEMBI;
yMEeTb ONepupoBaTb MOHATUAMMU: MHOTOrPAHHUK, CEYEHUE
MHOrOrpaHHUKa, Ky6, napannenenunef, npusma, nupamuaa
(urypa v NoBepxHOCTb BPALEHUSA, LUAUHAP, KOHYC, Wwap, chepa,
ceyeHus urypsl BpalleHus, NNOCKOCTb, Kacawowascs cdepb
UMAMHAPA, KOHYCA, NNOWafAb NOBEPXHOCTU NUPAMULbI, NPU3MbI
KOHyCa, UMAUHAPA, Nowagab chepbl, 06beM Kyba, NpsAMOYroibHOro
napannenenunega, nUpamuabl, Npu3Mel, LUIAMHAPA, KOHYCA, Wapa;
yMeHWe M306paxaTb MHOTOTPAHHUKM U NOBEPXHOCTU BpalLeHMUs,
MX CEYEHMA OT PYKMU, C NMOMOLLBI0 YEPTEXHbLIX WHCTPYMEHTOB U
371EKTPOHHbIX CPEACTB; YMeTb Pacno3HaBaTb CHUMMETPUIO B
NPOCTPAHCTBE; yMeTb pacno3HaeaTb npaBuUIbHbIE
MHOTOrpaHHUKY;

- YMEeTb ONepupoBaTb MOHATUAMMU: NPSMOYrofbHas CUCTeMa
KOOPAMHAT, KOOPAWHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanfpHOe NpOWU3BEAEHWE, YroN MeXay BEeKTopaMmu, CyMMa
NpOM3BEAEHNE BEKTOPA HA YMCNO; HAXOAWUTb C
NOMOLLbIO M3YYEHHbIX OPMYN KOOPAMHATHI CEpPeauHbl OTPe3Ka,
PacCTOsHUE MEXAY ABYMSA TOUKAMU;
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- CaMOCTOATENbHO COCTaBNATb MJaH PeleHus
npobnembl C y4YeTOM UMEWWMXCA pPecypcos,
COOCTBEHHbIX BO3MOXHOCTEN M NPeLNoYTEHNN;

- 1aBaTb OLLEHKY HOBbIM CUTyaLMAM;
cnoco6cTBoBaTh (OPMUPOBAHMIO U MPOSABNEHUIO
WMPOKOI 3pyaMUMM B Pa3Hbix 06/1aCTAX 3HAHMIA
NOCTOSAHHO MOBbIWATL CBOM 00pPa30BaTENbHbLIA U
KYNbTYPHbIA YPOBEHb;

6) CAMOKOHTPOb:

MCnonb30oBaTb npuembl pednekcun pJis OLEHKU
CUTyauuK, BbIOOpPA BEPHOTO pelleHus;

- yMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO
NPUHMMATL PELIEHMSA MO UX CHUKEHMIO;

B) 3MOLMOHANbHBIA  WHTENNEKT, NpefnonaraloLnii
Cc(hOpMUPOBAHHOCTH:

BHYTPEHHEN MOTMBALMM, BKOYAIOLEH CTPEMAEHNE
K [OCTMXEHWUI LEeIn U yCrnexy, ONTUMU3M,
WHULMATUBHOCTb, YMEHUe AeiCTBOBATb, UCXOAsA U3
CBOMX BO3MOXHOCTEN;

- 3MNaTUMK, BK/IOYAKOWEN CNOCOOHOCTb MOHUMATh
IMOLMOHaNbHOE COCTOSAHWUE APYIUX, YUUTHIBATL €ro
NP1 OCYLLECTBNEHUN KOMMYHMKALMK, CNOCOOHOCTb K
COYYBCTBMIO U CONEPEXMUBAHUIO;

- COLManbHbIX HaBbIKOB, BK/IOYAKOLWMX CNOCOOHOCTD
BbICTPAWBaTb OTHOWEHWUA C APYrMMU  JIIOABMY,
3a00TUTbCA, NPOABNATL WHTEPEC W paspellathb
KOHDUKTbI;

OK 04 3ddekTnBHO
B3aMMO/eCTBOBATb U
paboTaTb B KONIEKTUBE M
KomaHpae

FOTOBHOCTb K CAMOPA3BUTUIO, CAMOCTOATENLHOCTM U
camoonpegeneHuto;

-0B/llafileHNe HaBblKaMu y4ebHO-MCCNen0BaTeNbCKOIA,
MPOEKTHOW N COUNANbHON feATeNbHOCTH;

- yMeTb ONepupoBaTh MOHATUAMMU: CYYAWHbBIA OMBIT U Cy4YaliHOe
CoObITME, BEPOATHOCTb C/Iy4YaNHOrO COOLITUS; YMETb BbIYUCNATH
BEPOATHOCTb C  WCMONb30BaHWEM  rpadMyeckux MeTofOB;
NpUMeHATb (OPMYNbl CIOXEHUA U YMHOXEHUA BEpPOATHOCTEW,
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OBnapgeHne yHMBEpPCaNbHbIMU KOMMYHUKATUBHbIMMI
nencTBnaAMu:

6) COBMECTHAs AeATeNbHOCTb:

- NOHMMATb U MCNONb30BATb NpPEUMyLLECTBa
KOMaHLHOM W MHAWBUAYANbHON paboThl;

- NpPUHMMATb LEeNuM COBMECTHOW [AeATeNbHOCTH,
OpraHW30BbIBATb U KOOPAMHUPOBATL AENCTBUA NO €€
OCTUKEHMUIO: COCTaBNATb  NNaH  JenCcTBUNA
pacnpegenaTb poau C y4eTOM MHEHMI YYaCTHUKOB
006CyXAaTb pe3ynbTaTbl COBMECTHOM PaboThi;

- KOOPAMHUPOBATb U BbIMONHATL PAbOTY B YCNOBUAX
peanbHoro, BUPTYaNbHOrO WM KOMOWHMPOBAHHOIO
B3aMMOAENCTBUA;

- OCyWecTBAATb MO3MTUBHOE  CTpaTernyeckoe
noBefeHWe B Pas3fUYHbIX CUTyauUsAX, NPOABAATh
TBOPYECTBO U BOOOpAXEHUE, ObiTb MHULIMATUBHBIM.
OsnageHne  yHMBepCaNnbHbIMU
encTBUAMM:

r) npuHATUE cebs u Apyrux nopei:

NpuW aHanu3e pe3ybTaToB AeATeNbHOCTY;

- NpU3HaBaTb CBOE NPABO M NPABO APYruX Ntofei Ha
OWMNOKK;

- pa3BKBaTb CNOCOOHOCTb MOHMMATb MUP C NO3MLUK
pyroro YenoBeka.

perynaTuBHbIMU|®

- MPUHMMATbL MOTUBbI M AaprymMeHTbl ApYrux niofei

KOMOMHaTOpHble aKTbl U opMynbl NpW  pelweHun 3apay;
OLileHMBaTb BEPOSATHOCTM peasibHbIX COObITUIA; 3HAKOMCTBO CO
CNYYalHbIMM  BEIMYMHAMU;  YMEHWE NPUBOAUTL  NPUMEpDI
NPOsIBNEHMA  3aKOHA OONbWMUX YMCEN B  MPUPOAHBLIX U
06LWeCTBEHHbIX ABNEHUAX;

- yMeTb CBOOOAHO ONepuMpoBaTh MOHATUAMU: CTEMEHb C LENbIM
nokasatefneMm, KOpPeHb HAaTypanbHOW CTeneHW, cTeneHb ¢
paLMOHaNbHbLIM MOKa3aTeNeM, CTeneHb C AeNACTBUTENbHbIM
(BelwecTBeHHbIM) NOKa3aTenem, 1orapudm Yncna, CUHYC, KOCUHYQ
W TAHTEHC NPOMU3BOJILHOIO YMCAA;

- yMeTb CBOOOAHO ONepupoBaTh MOHATUAMU: TpaduK dyHKLWK,
obpaTHas yHKUMA, KOMNO3ULMUA DYHKLMIA, NTMHENHAA (YHKLMA

KBafpaTUyHas GYHKUMA, CTeneHHas QYHKUMA C  LenbiM
nokasatefnem,  TPUrOHOMeTpUYeckue  dyHKuMM,  0OpaTHbIE
TPUrOHOMETPUYECKME byHKUMY, nokasateNbHas n

norapudmmuyeckas QyHKLUKU; yMeTb CTPOUTb rpadmkn YHKLMIA,
BbIMOHATL Npeobpa3oBaHus rpadKoB hyHKLUMIA;

yMeTb UCNONb30BaTb rpaduku QYHKUMIA Jna  M3y4veHus
NPOLEecCcOoB M 3aBUCUMOCTEA NpU peweHun 3agady M3 ApYrux
y4yeOHbIX NpeaMeToB U M3  pPeanbHOM KWU3HU;  Bblpaxarth
thopMynamu 3aBUCMMOCTU MEXAY BEIMYNHAMY;

CBOOOAHO ONepupoBaTb MOHATUAMU: YETHOCTb (YHKLUK,
NepuouYHOCTb byHKL MY, OrpaHNMYeHHOCTb byHKLMK
MOHOTOHHOCTb (YHKLMK, IKCTPEMYM (YHKUMKM, Haubonbluee K
HaMMeHbluee 3HayeHWs GYHKLUMM Ha NPOMEXYTKe; YyMeTh
NPOBOAUTL UCCNefoBaHMe QYHKLUN;

- yMeTb MCMNOAb30BaTb CBOWCTBA W rpadukn GyHKUMA Ana
pelleHns ypaBHEHWI, HepaBEHCTB M 3ajay C napameTpamu;
n306paxatb Ha KOOPAMHATHON NMNOCKOCTU MHOXECTBA PeLleHMil

ypaBHeHVIVI, HEPABEHCTB U UX CUCTEM;
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OK 05 OcyuwecTBnATb YCTHYIO 1
MUCbMEHHYI0 KOMMYHUKALMIO
Ha rocyfapCTBEHHOM fi3blKe
Poccuiickoit Pegepaumnm ¢
y4yeToM ocobeHHOCTeN
COLMANbHOrO U KyNbTYPHOTO
KOHTeKcTa

B 061aCTK 3CTETUYECKOrO BOCMMUTAHUSA:
3CTETUYECKOE OTHOWEHNE K MUpy,

BKNlO4Yan

3CTeTUKY  ObiTa, HAYYHOrO W  TEXHMYECKOro
TBOpYECTBa, CMOPTa, TPyAa U  OOWECTBEHHbIX
OTHOLLEHUN;

CNOCOOHOCTb BOCMPUHMMATL PasfiyHble BUAI
MCKYCCTBA, TPAAMLKUM U TBOPYECTBO CBOEIO U LpYruX
Hapo4OB, OlWyLATh 3MOLMOHANbLHOE BO3AENCTBUE
MCKYCCTBA;

- yOeX[AEHHOCTb B 3HAYMMOCTU AN JIMYHOCTU U
o6wWecTBa 0TEYECTBEHHOTO U MUPOBOTO MCKYCCTBA,
STHUYECKUX KYNbTYPHbIX TPaguUMA U HAPOZHOro
TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIPAXXEHUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTpemieHue nposABNATb  KayecTBa
TBOPYECKOW TNYHOCTK;

OBnageHue yHuBEpCanbHbIMU KOMMYHUKATUBHbIMU
encTBUAMM:

a) obueHme:

- OCyLeCTBAATb KOMMYHMKaLuMM BO BCex cdepax
KU3HW;

- pacno3HaBaTb HeBepbasbHble CPefCcTBa 00 EHNS,
MOHMMATb  3HAYeHMe  COUMANbHBIX  3HAKOB,
pacno3Hasatb NpeAnocbUIKK KOH(DMKTHBIX]
CUTYaLMIN U CMATYATb KOHDNKTDI;

- pa3BepHYTO M JIOTUYHO W3/1araTb CBOK TOUKY)
3peHna C MCNONb30BAHMEM A3bIKOBbIX CPELCTB

- YMeTb ONepupoBaTb MOHATUAMU: CpefHee apudMeTUyecKoe
MefMaHa, Haubosnbllee W HAMMeHbluee 3HAYEHWs, pa3Mmax,
nmMcnepcus, CTaHfApTHOE OTKIOHEHUE YNCTIOBOTO HAbOpa; YMEHNUE
W3BneKaTb, UHTEPNPETMPOBATL MH(OPMALUIO, NPefCTaBNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadukax, oTpaxalolyl CBOMCTBA
peanbHbIX NPOLLECCOB W ABNEHUN; NPeACTaBAATL MHDOPMALUIO C
nomMouwbio Tabnuy W AuMarpamMm; MCCieAoBaTb CTATUCTUYECKUE
[laHHblE, B TOM YMCNe C NPUMEHEHUEM rpadUyecKux MeTofoB W
3/1eKTPOHHbIX CPEACTB;

- YMEeTb ONEepupoBaTb MOHATUAMU: TOYKA, MPAMas, NJIOCKOCTb
NPOCTPAHCTBO, ABYIPaHHbIA Yros, CKpewuBalowmecs MpsMble,
napannenbHoCTb U NepneHAUKYAAPHOCTb NPAMBIX U NIOCKOCTEN
Yrosl MeXay NpsAMbIMU, Yrol MEXAY NPSAMON W MIOCKOCTbIO, Yros
MeXay NAOCKOCTAMM, pacCTOsHWE OT TOYKM [0 NJOCKOCTU
PaccTosiHME MeXay NPSMbIMU, PACCTOSHMUE MEXAY NNOCKOCTAMY;

- YMETb UCMO/b30BaTh NPW PeLEeHn 3aay4 U3yUYeHHble haKTbl 1
TeopeMbl MNAHUMETPUU; YMEHWUE OLEHUBATbL Pa3Mepbl 0OBEKTOB
OKpYXaloLWwero Mupa;

OK 06 MposasnaATsb
rpaXXAaHCKO-NaTpMOTUYECKYIO
no3MLMIo, LEMOHCTPUPOBATH
0CO3HAHHOe noBefeHue Ha

YMETb ONEPUPOBATb NOHATUAMUC NPAMOYrosibHaA CUCTEMaA
KOOpPAWHAT, KOOPANHATLl TOYKW, BEKTOP, KOOPAWUHATLI BEKTOPA,
CKanApHOe npoun3sseneHune, yron Mexay BeKtopamn, Cymma
BEKTOPOB, Npon3BeAEHNE BEKTOPA Ha YNCNO,; HAXOAUTH C

- 0CO3HaHMe  obyyawwWWUMUCA  POCCUNCKOM
rPaXKAaHCKOW MAEHTUYHOCTY;

- LeNeHanpaBlieHHOE  pa3BUTME  BHYTPeHHeM
NO3WLUWM  JIMYHOCTM  HA  OCHOBE  AYXOBHO-
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0CHOBE TPAAMLMOHHBIX
06lLeyenoBeYecKux
LLeHHOCTeIA, B TOM Yucne ¢
YY4ETOM rapMoHM3aLMUK
MEXHaLMOHANbHbIX U
MEXPeNurmo3Hbix OTHOLIEHNH,
NPUMEHSATL CTaHAAPTI
AHTMKOPPYNLMUOHHOIO
nosefeHus

HPaBCTBEHHbLIX LleHHOCTeN HapopoB Poccuickon
depepauun,  UCTOPUYECKUX UM HALMOHANbHO-
KYNbTYPHbIX Tpaguuuii, (GOpMUpPOBAHUE CUCTEMBI
3HAYUMBIX  LLleHHOCTHO-CMbICIOBbIX  YCTAHOBOK,
AQHTUKOPPYMLMOHHOTO MUPOBO33peHUS,
NpaBOCO3HaHMA, 3K0N0TMYecKon KYNbTypbl
CNOCOOHOCTW CTaBUTb LENU U CTPOUTH XKU3HEHHbE
nnaHbl;

B yacTu rpaxpaHcKoro BOCNUTaHus:

- 0CO3HAaHWe CBOMX KOHCTUTYLMOHHbLIX NpaB U
00A3aHHOCTEN, yBaXKeH e 3aKOHA U NPaBONOPAAKA;
- NPUHATME  TPAJULMOHHBLIX  HALMOHANbHbIX,
obLeyenoBeyeckmnx TYMaHUCTUYECKUX n
NeMOKpaTUYeCKUX LLeHHOCTEN;

- rOTOBHOCTb NpPOTUBOCTOATb Mpeonorum
IKCTPEMU3Ma, HaLMOHaNU3Ma, kceHodobum,
OUCKPUMUHALMM MO  COLMANbHbIM, PEIUrUO3HbLIM,
pacoBbIM, HALMOHANbHbLIM NPU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO LeATeNbHOCTb B
WHTepecax rpa¥paHcKoro o6l ecTBa, y4acTBOBaTh B
CaMoynpaBieHuH B 06We06pa3oBaTeNbHOIA
OpraHu3auuu u JeTCKO-IOHOWEeCKUX OpraHu3auunax;
- yMeHue B3aMMOLEeWCTBOBAaTb C COLMANbHbIMU
WHCTUTYTaMU B COOTBETCTBUM C WX (DYHKLUAMU W
Ha3HayeHuneMm;

- TOTOBHOCTb K TYMaHUTapHOW U BONOHTEPCKON
neaTenbHOCTY;

NaTpMOTUYECKOro BOCAUTAHUA:

- chOpMUPOBAHHOCTb POCCUICKON rpaXKAaHCKOM
WAEHTUYHOCTW, NAaTPMOTU3MA, YBAXKEHUS K CBOEMY

NOMOLLbLI0 M3yYeHHbIX HOPMYNT KOOPAMUHATBI CepefiMHbl OTPe3Ka,
paccTofHue Mexay AByMs TOYKaMu;

-yMeTb BblOMPaTh NOLXOAALWMIA U3YHEHHbIN METOL, ANS peLleHNS
3afayu, pacno3HaBaTb MaTeMaTnyeckme GakTbl 1
MaTemaTMyeckue MOLEeNU B NPUPOSHbIX U 00LLECTBEHHBIX
ABNEHUAX, B UCKYCCTBE; YMEHWe NpUBOAMUTL NPUMEpBI
MaTeMaTUyeCKnx OTKPbITUIN POCCUINCKON U MUPOBOM
MaTeMaTUYeCKOMN HayKMW.

- yMeTb ONepupoBaTh MNOHATUAMMU: CYYAWHbBIA OMBIT U CyYaliHOe
CoOblTe, BEPOATHOCTb C/IyYaNHOTO COOLITUSA; YMETb BbIYUCNATH
BEPOATHOCTb C  WCMONb30BaHWEM rpaduyeckux MeTofoB;
NpUMeHATb (OPMYNbl CIOXEHUA U YMHOXEHUA BEpPOATHOCTEW,
KOMOUHaTOpHble aKTbl U GopMynbl NpW pelweHun 3apay;
OLieHMBaTb BEPOSATHOCTU peasibHbIX COObITUIA; 3HAKOMCTBO CO
CNy4yalHbIMM  BEAUYMHAMMU;  YMEHWEe MPUBOAWUTb  MpPUMEpbI
NPOsIBNEHMA  3aKOHA OONbWMX YMCEN B  MPUPOAHBLIX U
006LWEeCTBEHHbIX ABNEHUAX;

Hapojay, 4yBCTBa OTBETCTBEHHOCTU nepen PoaunHow,
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roOpAoCTH 3a CBOM KpaK, cBoto PofuHy, CBOWM A3bIK U1
KYNbTYpY, npotwnoe " HacTosLee
MHOTrOHaLMOHaNnbHOro Hapoaa Poccuu;

- LEHHOCTHOEe OTHOWEeHWe K TrOCYAAPCTBEHHBIM
CMMBONAM,  WUCTOPUYECKOMY U MPUPOLHOMY
Hacneguio, NaMATHWUKAM, TPaguLUMAM  HApOAOB
Poccuu, poctmxeHnunam Poccum B Hayke, MCKyCCTBE
CNopTe, TEXHONOTUAX U TPYAE;

- UpeiHasn yoexAeHHOCTb, TOTOBHOCTb K CIY)XEHUIO 1
3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro CyAbOy;
OCBOEHHble  00yYalWMMUCA  MEeXNpeaMeTHble
MOHATUA U YHMBEpPCaNbHble yyeOHble AeNCTBUS
(perynatusHble, NO3HaBaTesibHble,
KOMMYHWKATUBHbIE);

- CnocobHOCTb MCMoNb30BaHUSA B
NO3HABATE/NIbHOW WM COUMANbLHON  MpaKTuKe
FOTOBHOCTb K CaMOCTOATE/IbHOMY NJaHUPOBAHUIO U
OCYLLEeCTB/IEHUIO yyebHoit AeATeNbHOCTU
opraHu3aumMm  y4yebHOro  COTpPyAHMYeCTBa  C
neAarornyeckumy paboTHUKAMKU U CBEPCTHUKAMM, K
y4acTMio B MOCTPOEHUM  UHAMBULYANbHOIA
06pa3oBaTeNbHOI TPAEKTOPUY;

- OBNlafieH1e HaBblKaMmn yuyebHo-
nccnenoBaTenbCKOM, NPOEKTHON U COLMANbHOWM
nesaTenbHoOCTH;

nx

OK 07 CopeiicTBOBATHL
COXPaHEHUIO OKPYKatoLen
Cpefbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUSA 00
M3MEHEHUUN KNUMATa,
NPUHLMMBI BEPEKTNBOTO
Npou3BOACTBa, 3 HEKTUBHO

- He MNpUHMMATb [ENUCTBUA, NPUHOCALME Bpen

OKpyKatoleii cpee;
- yMeTb  MpOrHO3MpoBaTb  HebGAaronpusTHbIE
3KONOrMYyeckne nocneacTBus npesnpuHUMaeMbIX

nencTBuiA, NpefoTBpaWaTh nX;
- pacWwupuUTb ONbIT [EATENbHOCTU 3KONOTMYECKOM

yMeTb OnepupoBaTb MOHATUAMKU: (YHKUUSA, HenpepbiBHas

(yHKUMA, NpoOU3BOALHAs, NEpBO0Opa3Has,  ONpefeneHHbIi
WHTerpan; yMeTb HaxoAUTb NPOW3BOAHbIE  3/IEMEHTAPHbIX
(YHKUMIA, MCNONb3ys CNpaBOYHbIE MaTepuanbl; UCCNEAoBaTh B

I'IpOCTEVILLIMX cnydasax q)yHKLI,MM Ha MOHOTOHHOCTb, HaAXOAWUTb
HaubonbluMe W HauUMeHblUMe 3HaYeHus d)yHKU,VIVI; CTPOUTH]

HanpaB/NEHHOCTHU;

Fpaq)MKM MHOro4yneHos C NMCNonNb30BaHUEM annaparta
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NeNCTBOBATb B Ype3BblYaMHbIX
cUTyaLmax

- pa3pabatbiBaTh NNaH peleHns NpobaeMsl C y4eToM

aHanu3a NMerLWmnXcs MaTepuanbHbIX "
HemaTepuanbHbIX PECYPCOB;

- OCYyWeCTBAATb  LeNneHanpaBieHHbIi  MOUCK
nepeHoca CpeacTB W cnocoboB [AeicTBUA B

npodeccuoHanbHyto cpeay;

- YMEeTb NEePeHOCUTb 3HAHMA B MO3HABATENIbHYI U
NPaKTUYECKYI0 06N1aCTU KU3HEAEATENbHOCTY;

- nNpeanaratb HOBble MPOEKTbl, OLEeHUBATb WUAEN C
NO3ULWUU HOBU3HbI, OPUTUHANBHOCTH, MPAKTUYECKOM
3HAYMMOCTH;

- [aBaTb OLEHKY HOBbIM CUTyaUMsM, BHOCUTb
KOpPpPeKTUBbl B [EATENbHOCTb,  OLEHMBATh
COOTBETCTBME PE3YNbTATOB LENsM.

MaTeMaTM4YecKkoro aHanusa; MpUMeHATb MPOU3BOAHYIO  NpU
pelWweHMM  3agay  Ha  [ABMXKEHMe;  pewatb  NPAKTUKO-
OpUEHTUPOBAHHblE 3afayu Ha HaubonbliMe W HaUMEHbLKE
3HAYEHUs, HA HAXOXAEHUE NyTHU, CKOPOCTU U YCKOPEHUS;

- yMeTb OnepupoBaTb MOHATUAMU: [BUXKEHWE B NPOCTPAHCTBE
nofobHble Gurypbl B MPOCTPAHCTBE; WUCMONb30BaTh OTHOLIEHUE
naowasein noBepxHocTel U 06LEMOB NOJOOHLIX uryp npu
peleHnn 3apay;

- YMeTb BbIYMCNATL FeOMeTpUYecKMe BeNUYMHbI (BAKMHA, yron,
nnowasb, 06beM, nnowaab NOBEPXHOCTH), UCNONb3YA U3YYEHHbIE
bopMynbl U METOABI;

1K...

3 [1K ykassisaromcs 8 coomsemcmeuu ¢ ®rOC Cl10 peanusyemoli npogeccuu / cneyuansHocmu
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2. CTPYKTYPA U COQEPYXAHWE OBLLEOBPA30BATEJIbHON ANCLANANHDI

2.1. 06vem gucuunnuHbl U BUALI y4e6HON paboTbl

Bup yuebHoit paboTbl Obvem B
yacax*

06bem 06pa3oBaTeNbHO NPOrpaMMbl AUCLUMINHDI 216

B T.u.

OcHoBHOe copepxaHue 190

BT.4.:

TeopeTuyeckoe obyyeHue 190

NMPaKTUYeCKNE 3aHATUA

MpodeccuoHaNnbHO-0PUEHTUPOBAHHOE COAiEPKAHMUE (copepiaHme

NPUKNAZHOTrO MOAYNSA) 26
BT.Y.:

TeopeTuyeckoe obyyeHue

npakTnuyeckKune 3aHATUA 26

WHpusupyanbHblit NpoekT (ga/Her)**

MpomexyToyHas aTrectayma (3Kk3ameH)

Bo Bcex ayesikax co 38e3404K04 (*) (B cayyae e€ Hanmynsa) creqyer ykazars 06bem 4acos, a B C1yyae
OTCYTCTBUA YOpaTh U3 CINCKA

**) Ecnv npenycmMoTpeH MHANBUAYANbHbIN MPOEKT 110 UCYNIIINHE, TPOTrPamma o ero peann3aymm
pazpabarsiBaeTca OTHENbHO
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2.2. TemaTUyecKuii NIaH 1 coaepaHue AUCLUNINHDI

CopepxaHue yyebHoro matepuana (0CHoBHOe U NpodeccMoHanbHo-
HaumeHoBaHue pasgenos u " 06vem ®opmupyemble
OpMEHTUPOBAHHOE), NabopaTOpHbIe U NPaKTUYECKUE 3aHATUSA, NPUKNAJHON MORYNb
TeMm yacos KOMNeTeHLUM
(npu Hanuyum)
1 2 3 4
OcHoBHoOe copepxaHue
Pasgen 1. [loBropeHue 12
Kypca MaTeMaTUKu
OCHOBHOM WKOAbI
Tema 1.1 CopepaHue yyebHoro matepuana
Lenb n 3apayn matemaTuku | bazoBble 3HaHMA U YMEHWUA NO MaTeMaTUKe B NPO(EeCCMOHANbHON U B NOBCELHEBHOM
npw OCBOEHWWN | neATeNbHOCTH.
cneunanbHoOCTH 0K 01, 0K 02, OK 03,
KombuHMpoBaHHOE 3aHATHE 2 OK 04, OK 05. OK 06
Tema 1.2 CopepxaHue yyebHOro MaTepuana OK 07
4
Yucna u  BbluMCieHUA. | [leACTBMA Haj MONOXKWUTENbHBIMU WU OTPULATENbHBIMU YUCNAMMK, OObIKHOBEHHbIMU W TIK...
BbipaxeHus W | AeCATUYHBIMU APOOAMM.
npeobpa3oBaHus .
[leiicTBus co cTeneHsaMM, GOpPMyNbI COKPALLEHHOTO YMHOXEHUS.
KoMOGUHUMpPOBaHHOE 3aHATHE 2
Tema 1.3. MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepxaHue NPUKNAjHOro
MopynA)
leomeTpusa Ha NAOCKOCTH
Buabl nocKux puryp v ux nnowaab.
MpaKTUKO-OPUEHTUPOBAHHbIE 3afla4¥ B KypCce reOMETPUM Ha NIIOCKOCTHU.

4 Otparkaetca eamHuua MK, bopmupyemas npuKkNagHbIM moaynem (NpodeccroHanbHO-OPUEHTMPOBAHHbIM COAEpXKaHMeM) B cooTeTcTBuK ¢ PrOC peannsyemoit
cneumanbHocTm/npodeccun Cro
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paKkTuyeckoe 3aHATHE 2
Tema 1.4 CopepxaHue yyebHOro MaTepuana
MpoueHTHbIe BblUMCIEHUSA MpocTble NPOLeHTLI, pa3Hble CNOCOOLI UX BblYMCAEHUA. CNOXKHbIE MPOLEHTHI.
paKkTuyeckoe 3aHsATUE 2
Tema 1.5 CopepxaHue yyebHOro MaTepuana
YpaBHeHNs 1 HepaBeHCTBA. | JIMHeNHble, KBaapaTHble, [POOHO-NUHENHbIE ypaBHEHUS W HepaBeHcTBa. Cnocobbl
Cuctembl ypaBHeHuUI peleHna CUCTeM NTUHENHbIX ypaBHeHWUN. CucTeMbl NMHEHbIX HEPaBEHCTB.
pakTuyeckoe 3aHATHE 2
Tema 1.6 CopepxaHue yyebHOro matepuana
BxogHoM KOHTpONb BoluncneHns u npeobpasoBaHus. YpaBHeHUs U HepaBeHCTBA. [eomeTpus Ha
NAOCKOCTH.
KoHTponbHas paboTa 2
Paspen 2 [lpamble 16
NAOCKOCTU B NPOCTPAHCTBE
Tema 2.1. CopepxaHue yuebHOro matepuana
OcHoBHble noHatus | Mpepmer crtepeometpun. OCHOBHble MOHATMA  (TOYKA, NpAMas, NAOCKOCTb,
cTepeomeTpuu. npocTpaHcTBo).  OCHOBHblE ~ aKCUOMbl  CTEpEOMEeTpUu. lNepecekatowmecs, 0K 01, OK 03, OK 04,
PacnonoxeHne npambix W | napannesbHble U CKpeluBawmecs npamble. lIpusHak 1 CBOMCTBO CKpeLLMBAOLWMXCA 0K 07
N10CKOCTe npAMbiX. OCHOBHblE MPOCTPAHCTBEHHbIE PUIYPbI.
fIK...
KombuHupoBaHHoe 3aHATHE 2

Tema 2.2.

CopepxaHue yyebHoro matepuana

MapannenbHble npamaa wu nnockocTe. OnpepeneHue. [pusHak. CeoiictBa (C
AoKa3aTtenbcTBoM). MapannensHble nnockocTu. OnpepeneHue. Mpusnak. CeoicTea (c
AoKa3aTenbCTBOM). TeTpasap v ero 3nemeHTol. [lapannenenunen u ero 3nNeMeHThI.
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MapannenbHocTb  NpAMbIX,
NpAMOIA " NJOCKOCTH,
niocKocTemn

CBOMCTBa NPOTUBOMONIOXHbIX FPpaHEN U guaroHanein napannenenunega. lNocrpoeHue
ceyeHuit. PeweHune 3apau.

KomGuHMpoBaHHOe 3aHaTHe

Tema 2.3.
MepneHANKYNAPHOCTb
NPAMbIX, npAmMoii n

NAOCKOCTH, NNOCKOCTEN

CopepxaHue yyebHoro matepuana

MepneHaukynspHele npsmble. [lapannenbHble npsMble, NepneHAUKyAspHble K
nnockoctu. Mpu3Hak nepneHanKyNspHOCTM NPAMOI U NiocKkocTU. [JoKa3aTenbCcTBo.
MepneHaMKynap U HaknoHHas. [lepneHaukynapHole  nnockoctu.  [MpusHak
nepneHauKyNApHOCTM NnockocTeit. [lokasaTenbCcreo.

PaccTosiHis B NPOCTPaHCTBE.

KOM6VIHMpOBaHHOE 3aHATHUE.

Tema 2.4. CopepxaHue yyebHOro MaTepuana
Teopema 0 Tpex | Teopema o0 Tpex nepneHaukynapax. [lokasaTenbCTBo. Yron Mexay npaAMon wu
nepneHanKynapax NAOCKOCTbIO.
Yron mexay nnoCKOCTAMMU.
KombuHMpoBaHHOE 3aHATHE
Tema 2.5. MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CopepaHue NpUKNAagHOro

MapannencHbole,
nepneHAnKyAsApHbIe,
CKpeLmBawoLWmecs npsamble

Mopyns)

AKcMOMbI  CcTepeoMeTpuMm. MepneHANKYNAPHOCTL  MPAMOIA " NA0OCKOCTH,
napannenbHoCTb ABYX NPAMbIX, NEPNEeHAUKYNAPHbIX NNOCKOCTH, NepNeHANKYNAPHOCTb
NAOCKOCTEN.

npaKTVI‘-IeCKOE 3aHATUE

Tema 2.6.

Pewenune 3agay. Mpamble un
NNOCKOCTU B NPOCTPAHCTBE

ConepaHue yyebHoro matepuana

Pacnonoxexue npaMbIX U naocKocTei B NpoCTpaHCTBE. nepI'IEH,U,MKyJ'IHpHOCTb 7
napannenbHOCTb NPAMbIX U NAOCKOCTEWN. CerLI.I,I/IBa}OLLI,MeCFI npamMoble.

KoHTponbHas paboTa.
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Paspen 3. KoopauHatbl u 12
BEKTOpbI
Tema 3.1 CopepxaHue yyebHOro MaTepuana
[lekapToBbl KoopAuHaThl B | [lekapToBbl KOOPAMHATHl B MpocTpaHcTBe. [lpocTeiiwine 3afaynM B KOOpAMHATaXx.
npoctpaHctBe. PacctosHue | PaccTtosHue mexay ABYMs TOYKAMU, KOOPAMHATbI CEPEANHbI OTPEe3Ka.
MeXny [BYMA  TOYKaMM. omt i
Koopanwars cepenyHbi OMOMHMPOBAHHOE 3aHATHE.
oTpeska.
Tema 3.2 CopepxaHue yyebHOro MaTepuana
BekTtopbl B npocTpaHcTBe. | Bektopsl B npocTpaHcTBe. CloXeHWe 1 BblYMTAHWE BEKTOPOB. YMHOXEHME BEKTOPA Ha
yucno. KomnnanapHole Bektopbl. CkanspHoe npousBefeHne BeKTOpoB. PasznoxeHue
Yron Mexpay BeKTOpamu.
BEKTOpPa NO TPeM HEeKOMMIaHapHbiM BekTopam. KooppauHaTbl BeKTOpa, CKanspHoe
CkansapHoe npou3BepeHue N
5eKTOpOB npon3BeAeHNe BEKTOPOB B KOOPAMHATAX, YrON MEXAY BEKTOPAMK, YroN MeXay NpAamoil
1 NNOCKOCTbIO, YroN MEXAY NNOCKOCTAMMU.
KoMOGUHUMpPOBaHHOE 3aHATHE 4
Tema 3.3 MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CopepaHue NpUKNAagHOro
Moayns
NpakTunKo- Ayn)
OpuUeHTMpOBaHHble 3ajayn | KoopauHaTHAs MAOCKOCTb. BbluMcieHMe paccTosHUiA UM naowanend Ha MNoCKOCTM.
Ha KoopauHaTHOW | KonuyecTBeHHbIE pacyeThl.
NIOCKOCTH
MpakTnyeckoe 3aHATHE 2
Tema 3.4 CopepaHue yyebHoro matepuana
PeweHue 3afay. | lekapToBbl KOOpPAMHATLI B NpoCTpaHCTBe. BekTopbl B npocTpaHcTBe. CnoxeHue w

KoopauHatsl 1 BeKTOpHI

BblUMTAHME BEKTOPOB. YMHOXeHMe BeKTopa Ha uucno. KomnnaHapHble BEKTOpbI.
CkanspHoe npon3BeaeHue BEKTOPOB. PasioxeHune BEKTOPA N0 TPEM HEKOMMIAHAPHBIM
BekTopaM. [pocTeiiwmne 3agaun B KoopauHatax. KoopauHaTel BEKTOpa, paccTosiHue
MeX[y TOYKaMu, KOOPAWUHATbI CepeanHbl 0Tpe3Ka, CKansapHoe NPon3BeAeHe BEKTOPOB

0K 02, OK 03, OK 04,
OK 07

IK...
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B KOOpAWHATAX, yron Mexpy BEKTOPaAMW, yron mexpy I'Ipf-lMOVI M NMNOCKOCTbIO, yron
MeXay NNoCKOCTAMMU.

KoHTponbHas pabora. 2
Paspen 4, OcHosbl 26
TPUroHOMETpUMU.
TpuroHomeTpuyeckue
(yHKLUM
Tema 4.1 CopepxaHue yyebHOro MaTepuana
TpuroHomeTpuyeckume PagnaHHas Mepa yrna. [MoBOpPOT TOYKM BOKpYr Hayana kooppuHat. OnpepeneHue
(yHKLMM  NPOU3BOJILHOTO | CUHYCA, KOCMHYCA, TAHrE€HCA M KOTAHreHca. 3HaKU CUHYCa, KOCMHYCa, TaHreHca W
yrna, uucna. PagnaHHas u | KoTaHreHca no 4yeTBepTAM. 3aBUCUMMOCTb MEXAY CMHYCOM, KOCUHYCOM, TAHT€@HCOM U
rpagycHas mepa yria KOTQHTeHCOM OfHOTO W TOrO Xe yrna.
KoMOGUHMpPOBaHHOE 3aHATHE 2
Tema 4.2 CopepxaHue yyebHOro MaTepuana 0K 01, 0K 02, OK 03,
OK 04, 0K 05, OK 06,
OcHoBHble TpuroHomeTpuyeckue Toxaectsa. CUHYC, KOCUHYC, TAHFEHC U KOTAHTEHC YINOB o U - L. 0K 07
TPUroHOMEeTpuYeckue ®opmynbl npuBeAeHMs.
TOXAecTBa. fK...
KombuHupoBaHHOeE 3aHATHE. 4
®opmynbl npuBeaeHUS
Tema 4.3 CopepxaHue yyebHoro matepuana
CuHyc, Kocuuyc, TaHreHc | Cymma u pasHocTb cuHycoB. CyMMa 1 pa3HOCTb KOCUHYCOB. CMHYC M KOCMHYC [LBOWHOTO
CYMMbl W pa3HocTW AByX | yrna. ®opmynbl nMonoBMHHOrO yrna. Npeobpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX
yrnos GbyHKUMA B nNpou3BeAeHMe M NPOU3BEAEHWs B CymMmy.  BbipaxeHnue
y TPUrOHOMETPUYECKUX  (YHKUMA  Yepe3  TAHTeHC MNOJNIOBUHHOrO  aprymeHTa.
CMHYC M KOCUHYC ABOMHOrO y .
Mpeobpa3oBaHuUs NPOCTeLWNX TPUTOHOMETPUYECKNX BbIPAXKEHU.
yrna. ®opmynbl
NOJIOBMHHOrO yrna KombuHupoBaHHOeE 3aHATHE. 2

Tema 4.4

ConepaHue yyebHoro matepuana
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OYHKUMKM, WX  CBOWCTBA.
Cnoco6bl 3afaHns YHKLMKIA

06bnactb onpegeneHnUs U MHOXKECTBO 3Ha4YeHWit (yHKUMA. YETHOCTb, HEYETHOCTS,
nepuMoanYHoCTb dyHKLMIA. Cnocobbl 3aaanHuna hyHKUUI.

KomGuHMpoBaHHOe 3aHaTHe

Tema 4.5

TpuroHomeTpuyeckme
GbyHKUMKM, UX CBOMCTBA W
rpagukm

CopepxaHue yyebHoro matepuana

O6nactb onpefeneHns U MHOXECTBO 3HAYEHWII TPUTOHOMETPUYECKMX (YHKUU.
YETHOCTb, HEYETHOCTb, NEPUOUYHOCTD TPUTOHOMETpUYECKUX PyHKLmi. CBOMCTBA W
rpacdmkmn QYHKUKMA Y = cos X, y =sin X,y =tg x, y = ctg x.

Kom6uHuposaHHoe 3aHATHE.

Tema 4.6 CopepaHue yyebHoro matepuana

Mpeobpa3oBaHue CxaTue v pacTaxeHue rpaMKoB TPUTOHOMETPUYECKUX PYHKLMIA.

rpaukos Mpeob .

TPUTOHOMETPUYECKHX peobpa3oBaHue rpauKoB TPUrOHOMETPUYECKUX DYHKLMNA.

dyHKUn# MpaKkTUyeckoe 3aHATHE

Tema 4.7 MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepxaHue NPUKNAjHOro
moayna

Onucanue yns)

NPOM3BOACTBEHHbIX Wcnonb3oBaHne CBOICTB TPUTOHOMETPUYECKUX (YHKLUMA B NPOdeCccUOHANbHbIX

NpoLeccoB C  MOMOLbIO
rpacmKoB hyHKLMI

3afaydax.

npaKTVI‘-IECKOG 3aHATUE

Tema 4.8 CopepxaHue yyebHOro MaTepuana

ObpatHble ObpatHble TpuroHomeTpuyeckune yHkuun. Mix cBoiicTBa u rpadukm.
TPUroHOMEeTpuYeckue oG

byHKLMM OMOMHMPOBAHHOE 3aHATHE.

Tema 4.9 | CopepxaHue yyebHoro matepuana

TpuroHomeTpuyeckme

YpPaBHEHUA U HEPABEHCTBA

YpaBHeHue cos X = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a, ctg x = a. PeweHune
TPUTOHOMETPUYECKUX ypaBHEHMIA OCHOBHbIX TUNOB: npocreiime
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TPUTOHOMETPUYECKNE  YpaBHEHWUA, cCBoAAlMeCa K
pa3noxeHnem Ha MHOXUTENU, OQHOPOAHbIE.

KBaApaTHbIM, peEellaeMble

MpocTeiwmne TPUroHOMeTpUUYECKNE HEPABEHCTBA

KomOGuHMpoBaHHOE 3aHATHE. 4
Tema 4.10 CopepxaHue yyebHoro matepuana
Cucremsl Cuctembl NnpocTeiwmnx TPUroHOMETPUYECKUX YPABHEHWIA.
TPUTOHOMETPUYECKUX oG 5
ypaBHeHuUit OMOMHMPOBAHHOE 3aHATHE.
Tema 4.11 CopepaHue yyebHoro matepuana
Pewenne 3apay. ocHOBbI | [peoOpa3oBaHMe TPUTOHOMETPUUYECKUX BbIPAXKEHUIA. PelleHne TpUroHOMETPUYECKUX
TPUTOHOMETPUMU. YPaBHEHWI M HEPABEHCTB B TOM YKUC/e C UCMOb30BAHMEM CBOWCTB PYHKLMUNA.
TpuroHomeTpuyeckue m g 5
yHKUMH OHTpONIbHAA paboTa
Paspen 5. [lpoussopgHas 26
(hyHKLMUK, ee npuMeHeHune
Tema 5.1 CopepxaHue yyebHoro matepuana
[MoHsTHE npoussofHoNn. | OnpeaeneHne YMCNOBOI NOCNeAOBaTeNbHOCTM M cnocobbl ee 3apaHusA. CBoicTBa 0K 01 OK 02. OK 03
®opmynbl 7 npaBuna | YUCNOBLIX NocnepoBatenbHocTen. OnpepeneHve npepena nocnefoBaTENbHOCTM. 0K 04’ 0K 05’ 0K 06’
anddepeHUnpoBaHnA BbluncneHue npegenos nocnepoBatenbHocTei. Mpegen hyHKUMM Ha GECKOHEYHOCTHU. ! oK 07’ !
Mpenen dyHKUuM B Touke. [pupaweHue aprymenTa. lpupawenve GyHKumu. 3agauu,
npuBofAwMe K MOHATUIO npou3BopHoin. OnpepeneHne npou3BOAHON. ANroputMm K. ..
OTbICKAHUA NPOU3BOSHOW.
KombuHMpoBaHHOE 3aHATHE 2
Tema 5.2 CopepxaHue yuebHOro MaTepuana

®opmynbl guddepeHunpoBanus. Mpasuna guddepeHuMpoBaHms.
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Mpou3BoaHble CyMMbl,
Pa3HOCTM  NPOU3BELEHMS,
4aCTHOTO

KOM6VIHMpOBaHHOG 3aHATUE

Tema 5.3

MpousBogHble
TPUTOHOMETPUYECKUX
hyHKLNA. Mpon3BogHas
CNOXHON PYHKLMM

ConepaHue yyebHoro matepuana

Onpepenexnne cnoxHon @yHKumu. lpon3BofHAA TPUrOHOMETPUYECKUX (DYHKLMIA.
Mpoun3BogHas CNOXHON QYHKL M.

KomGuHuposaHHoe 3aHATHE.

Tema 5.4

MOHATME O HEeMpepbIBHOCTM

ConepaHue yyebHoro matepuana

MoHAaTMe HenpepbiBHON yHKUuW. CBOMCTBA HenpepbiBHOW PyHKUUW. CBA3bL MexAay

byHKLUMHK. MeTtop | HenpepbIBHOCTbIO U AuddepeHLUpyeMocTbio QYHKLUM B TOUYKE. ANTOPUTM peLIEHUA
WHTEpBaNoOB HepaBeHCTB METOAOM MHTEPBaNOB.
KombuHupoBaHHoe 3aHATHE
Tema 5.5 CopepxaHue yyebHOro MaTepuana
[eomeTpuyeckuii n | FTeOMeTpMYECKUA CMbICT NPOM3BOAHOM (YHKUMM — YrioBoi  Ko3dduuneHt
hu3nyeckui CMbICN | KacaTeNbHOM K rpaduky (yHKUMM B TOYKe. YpaBHeHWE KacaTeNbHOW K rpaduky
Npou3BOLHOMN (bYHKLMUM. ANTOPUTM COCTaBNEHNS YPAaBHEHMUSA KacaTenbHOM K rpadnky dyHKumum y=Ff(x)
KombuHu1poBaHHOe 3aHATHeE.
Tema 5.6 CopepxaHue yyebHOro matepuana
Pusmnyeckuii CMbICh | Du3nyeckuin (MexaHNyeCcKuin) CMbIC NPOU3BOJHON — MTHOBEHHAA CKOPOCTb B MOMEHT
NPOW3BOAHON B | Bpemenn t: v=S"' (t).
npodeccroHanbHbIxX
3ajayax pakTnyeckoe 3aHATHe
Tema 5.7 CopepxaHue yyebHOro matepuana

MOHOTOHHOCTE  (DYHKLMMK.
To4ku akcTpemyma

Bo3pacTaHue u ybbiBaHMe hyHKLMUMW, COOTBETCTBUE BO3PACTAHUA U yObIBAHMA DYHKLUM
3HaKy Npou3BoAHOIA. NOHATUE NPON3BOAHON BbICIIEr0 NMOPSAAKA, COOTBETCTBME 3HAKA
BTOPOV MPOM3BOAHON BbINYKNOCTU (BOTHYTOCTM) (DYHKLMKM HA OTpe3ke. 3afayu Ha
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MaKCUMyM W MUHUMYM. TOHATUE acMMNTOTHI, CNOocobbl MX onpepeneHus. Anroputm
nccnepoBaHna GYHKUMKM U MOCTPOEHUS ee rpauka C NOMOLWbID NPOU3BOAHOW.
[po6HO-NMHeliHas hyHKUUs

KombuHMpoBaHHOe 3aHsATHE. 2
Tema 5.8 CopepxaHue yuebHOro matepuana
Wccneposanne ¢yHKUMIA 1 | UccnepoBaHne GyHKLNUM HA MOHOTOHHOCTb U NOCTPOEHME FPadUKOB.
NoCTpoeHune rpaMKoB
KombuHupoBaHHoe 3aHATHE 2
Tema 5.9 Haubonbwee u | CopepkaHue yyebHOro matepuana
HauMeHbllee 3HayeHus . -
DyHKUMN HaxoxpeHue Hambonblwero M HAUMEHbLEro 3HaYyeHWin (QYHKLUA, NOCTpOeHMe
rpacMKOB MHOrOYIEHOB C MUCMONb30BAHWEM annapaTa MaTeMaTUyeckoro aHanu3a.
KombuHMpoBaHHOe 3aHsATHE. 2
Tema 5.10 MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepxaHue NPUKNAjHOro
monyna
HaxoxpeHue yns)
ONTUMaNbHOro pe3ysbTaTa ¢ | HaumeHbliee 1 HaMbonbLIee 3HAYEHNE PYHKLUM
MOMOLbI0O NPOM3BOAHON B i 5
NPaKTUYeCKMX 3afayax PaKTUHECKOE 3aHATUE
Tema 5.11 CopepxaHue yyebHOro MaTepuana
PeweHne 3apay. | ®opmynbl M npasuna anddepeHumnposanus. NccnegoBaHne GyHKUMIA C NOMOLLbIO
lpoussofHas PyHKUUW, ee | npon3BofHON. Hanbonbluee M HaUMeHbLIee 3HaYeHNs DYHKLMUU.
npuMeHeHune
KoHTponbHas paboTa. 2
Paspen 6. 36 OK 01, OK 02, 0K 03,
MHororpaHHukM U Tena OK 04, 0K 05, OK 06,
BpaLieHus 0K 07
IK...

Tema 6.1

CopepxaHue yyebHoro matepuana
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BepwuHel, pebpa, rpaHu

MoHATMEe MHOrorpaHHuKa. Ero 3nemeHTbl: BeplwuHbl, pebpa, rpaHu. [uaroHans.

MHOrOrpaHHMKa CeyeHue. Boinyknblie v HEBbINYK/IbIE MHOTOTPAHHUKMU.
KombuHuMpoBaHHOe 3aHATHeE.
Tema 6.2 CopepxaHue yyebHoro matepuana

I'Ipmsma, ee cocCtasndwowue,
ceyeHune. npﬂMaﬂ "
npasunbHasa NpnU3mMb

MoHATMe npu3mbl. Ee ocHoBaHus W GokoBble rpaHu. Beicota npusmbl. Mpsamas u
HakNoHHas npu3ma. MpasunbHas npusma. Ee ceyenue.

KomGuHuposaHHoe 3aHATHE.

Tema 6.3 CopepxaHue yuebHOro matepuana
Napannenenunep, ky6. | Mapannenenunesn, cBOMCTBA NPAMOYroNbHOrO napannenenuneaa, kyb. Cederne Kyba,
CeyeHwue kyba, | napannenenunena
napannenenunega
KombuHupoBaHHoe 3aHATHE
Tema 6.4 CopepxaHue yyebHOro MaTepuana
Mupamnga, ee | Mupamunga un ee anemeHTol. CeyeHne nupamupsl. lNpasunbHas nupamupa. YceyeHHas

COCTaBNIfIlOLLNE,  CEYEHMeE.
MpaBunbHas  nupamupa.
YceyeHHas nupamupa

nupamunpa.

KomGuHuposaHHoe 3aHATHE.

Tema 6.5 CopepxaHue yyebHoro matepuana

bokosas n nonHas | MNnowanb 60KOBOW 1 NONHON NOBEPXHOCTU NPU3MbI, TUPAMULbI.

NOBEPXHOCTb NpU3Mbl, omt

nupamuas OMOMHMPOBAHHOE 3aHATUE

Tema 6.6 CopepxaHue yyebHOro matepuana

Cummetpusa B kybe, | CUMMETpUS OTHOCUTENILHO TOYKM, NpsMOW, nnockoctu. Cummetpus B  KyOe,

napannenenuneae, NnpusMe,
nupamuae

napannenenunene, npuame, nnpamuae.

KOM6VIHMpOBaHHOE 3aHATUE
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Tema 6.7

Mpumepbl  cummeTpun B
npocdeccum

MpodeccnoHanbHO-OpueHTUPOBAHHOE cofiepxaHue (COAepaHue NPUKNARHOrO
Mopyns)

CummeTpusa B NpUpoae, apxXUTEKTYpE, TEXHUKE, B ObITY.

npaKTVI‘-IeCKOE 3aHATUE

Tema 6.8 CopepxaHue yyebHOro MaTepuana

MpaBunbHble MoHATME NnpaBUNbHOrO MHOrorpaHHuMKka. CBOMCTBa NpaBUAbHBIX MHOTOrpaHHUKOB.
MHOTFOrPaHHUKMY, nx 7

CBOMHCTRA paKTUyYecKoe 3aHATHe

Tema 6.9 CopepxaHue yyebHOro MaTepuana

Unnuuap, ero | Uununap v ero anemenTol. CeyeHne uunuHapa (napannenbHoe OCHOBAHUID U OCK).

coctasnawuwme. CeyeHue
UMNMHAPA

PasBepTka UMAMHAPA.

KOM6VIHMpOBaHHOE 3aHATHUE.

Tema 6.10

KoHyc, ero coctaBnstowme.
CeyeHue KoHyca

MpodeccMoHanbHO-0pUeHTUPOBAHHOE cofepkaHue (COAepKaHUe NPUKNAAHOrO
Mopyns)

KoHyc u ero anemeHTsl. CeyeHne KoHyca (napannenbHoe OCHOBAHWUIO U NPOXOAsLLee
Yepes BeplIMHY), KOHUYeCcKMe ceyeHns. Pa3BepTka KoHyca.

KomGuHupoBaHHoe 3aHATHE.

Tema 6.11

YceyeHHblt KOHyC. CeveHune
yCeYeHHOro KoHyca

CopepxaHue yyebHoro matepuana

YceueHHblit kKoHyc. Ero obpasytowwas 1 Boicota. CeyeHne yceyeHHOro KoHyca

KOM6VIHMpOBaHHOE 3aHATUE

Tema 6.12

Wap u chepa, nx ceyeHus

ConepaHue yyebHoro matepuana

LLap u cchepa. BzaumHoe pacnonoxeHue cdepsl u nnockocTu. CeveHue wapa, cdhepbl.

KomGuHMpoBaHHoe 3aHaTHe
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Tema 6.13

MoHsaTMe 06 obbeme Tena.

CopepxaHue yyebHoro matepuana

MoHaTe 06 06beme Tena. 06bem Kyba v npsamoyronbHoro napannenenunena. 06bLem

OTHOwWweHue 00beMOB | Npu3mbl 1 UMANHAPA. OTHOWEHME 06BEMOB NMOAOBOHBIX TeJ.
NoJ0OHbIX Ten
KombuHMpoBaHHOe 3aHATHE. 2
Tema 6.14 CopepaHue yyebHoro matepuana
06bembl " nnowaan | 06bembl nupamuabl M kKoHyca. 06bem wapa. Mnowaan noBepxHoCTEN Te.
NOBEPXHOCTEN Ten
KombuHupoBaHHoe 3aHATHE 4
Tema 6.15 CopepxaHue yyebHOro MaTepuana
KombuHauum KomOuMHaLMM reomeTpuyeckux Ten.
MHOTOFPaHHUKOB U Ten i 5
BpatleHs paKTuyecKoe 3aHsATHe
Tema 6.16 CopepaHue yyebHoro matepuana
[eomeTpuyeckune Wcnonb3oBaHMe KOMOMHALMIA MHOrOrpaHHUKOB M Teil BpalleHMs B NPAKTUKO-
KOMOWHALMN Ha NPaKTUKe | OpPMEHTUPOBAHHBIX 3afja4ax.
paKkTuyeckoe 3aHsATUE 2
Tema 6.17 CopepxaHue yyebHOro MaTepuana
PeweHue 3apay. | 06beMbI M NNOLWAAN NOBEPXHOCTU MHOTOrPAHHWUKOB U TEN BPALLEHUS.
MHororpaHHukn u  Tena m g 5
BpalleHus OHTpONIbHasA pabora.
Paspen 7. 14 0K 01, 0K 02, OK 03,
NepBoo6pasHas dyHKLUM, OK 04, OK 05, OK 06,
ee NpuMeHeHue 0K 07
IK...

Tema 7.1

CopepxaHue yyebHoro matepuana
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MepBoo6pasHas GyHKLUU.

3apaya 0 BOCCTAHOBNEHWWM 3aKOHA ABUXKEHMUA MO W3BECTHOM CKOpocCTH. MoHsTHe

Mpasuna HaxoXaeHus | uHTerpupoBaHus. O3HAKOMIeHME C MOHATMEM WHTErpana M nepBoobpasHON [is

nepBoobpa3sHbIX dyHKumn y=f(x). PeweHune 3apgay Ha cBA3b NepBOOOPA3HO M ee MPOU3BOLHOIA,
BbluMCNeHMe nepBoobpasHoit Ans  gaHHoW dyHkuuu. Tabnuua dopmyn ans
HaxoXAeHus nepsoobpasHeix. Mi3yyeHue npaBuna BbIYUCIEHUS NEPBOOOPA3HOM.
KombuHu1poBaHHOe 3aHATHeE.

Tema 7.2 CopepxaHue yuebHOro matepuana

Mnowagb KpUBONMHENHOM
Tpaneuuu. ®opmyna
HbloToHa — JleitbHuua

3agaun, npuBOAAWME K MOHATUIO OMPEAENIEHHOr0 MWHTerpana — O BblYUCIAEHUM
naowWwaan KpPUMBOAMHENHOW Tpaneuuu, O nepemelweHun Touyku. [loHaTue
onpefenéHHOro uHTerpana. l[eomerpuyeckuit U GU3nYeCcKUit CMbICH ONpeLeneHHoro
nHterpana. ®opmyna HolotoHa— JleitbHULa.

KOM6VIHMpOBaHHOE 3aHATUE

Tema 7.3

HeonpepeneHHbIN "
onpefeneHHbln UHTErpabl

ConepaHue yyebHoro matepuana

MoHsaTne HeonpeaeneHHoro nHTerpana.

KOM6VIHMpOBaHHOE 3aHATHUE.

Tema 7.4

MoHsTMe 06 onpeaeneHHOM
WHTerpane Kak nnowaam
KPUBONUHEHON Tpaneuum

ConepaHue yyebHoro matepuana

FEOMETDMLIECKMﬁ CMbICn onpeaeneHHoro nHTerpana.

KomGuHupoBaHHoe 3aHATHE.

Tema 7.5

OnpepeneHHbln MHTErpan B
KU3HM

MpodeccMoHanbHO-0pUeHTUPOBAHHOE cofepkaHue (COAepKaHUe NPUKNAAHOrO
Mopyns)

[eoMeTpuYecKuii cMbich onpeaeneHHoro uuterpana. ®opmyna HototoHa - JleitbHuua.

PelweHwne 3agay Ha npuMeHeHMe UHTerpana ans BblUNCIEHUA PU3NYECKUX BENUYUH W
naowanen

npaKTVI‘-IECKOE 3aHATUE
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Tema 7.6

PeweHune 3ajau.
MepBoobpa3sHas QyHKLWMK,

CopepxaHue yyebHoro matepuana

MepBooGpasHas dyHKuuK. MpaBuna HaxoxaeHus nepsoobpasHbix. Ee npumeHeHme.

ee NpUMeHeHme KoHTponbHas pabora. 2
Pa3pen 8. 12
CreneHu “ KOPHU.
CreneHHas pyHKLMA
Tema 8.1 CopepxaHue yyebHOro MaTepuana
CreneHHas QyHKUMA, ee | MouaTue KOpHS N-0ii CTeneHW U3 AelCTBUTENbHOro yucna. OyHkuum y = VX ux
cBOuCTBa cBoncTBa M rpaduku. CBOMNCTBA KOPHA N-0M CTEMEHMU.

KoMOGUHUMpPOBaHHOE 3aHATHE 2
Tema 8.2 CopepaHue yyebHoro matepuana
Mpeobpa3oBaHue Mpeobpa3oBaHue MPPALMOHANbHbIX BblPAXKEH Uil
BbIPAXEHUN C KOPHAMM n-
oit Crenenm Kom6uHMpOBaHHOE 3aHsATHeE. 2 0K 01, 0K 02, 0K 03,

OK 04, 0K 05, OK 07

Tema 8.3 CopepaHue yyebHoro matepuana
CoiicTBa cTeneHu Cc | MoHATHe cTeneHun ¢ NoObLIM pauuoHanbHbIM NokasateneMm. (TeneHHble QyHKUUM, MX
paLMOHaNbHbIM CBOMCTBA U rpaduKum.
NENCTBUTENbHbIM oG 5
NOKa3aTeNsMMU OMOMHMPOBAHHOE 3aHATHE.
Tema 8.4 CopepxaHue yyebHoro matepuana
Pewenune uppaunoHanbHblX | PABHOCMNLHOCTb MPPALMOHANbHLIX YPAaBHEHUIA U HEPABEHCTB. MeToabl UX peleHus.
YPaBHEHUI U HEPABEHCTB PelweHune nppaLnoHanbHbIX YyPaBHEHUN U HEPABEHCTB

KombuHMpoBaHHOE 3aHATHE 4

Tema 8.5

ConepaHue yyebHoro matepuana
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CreneHu "
CteneHHas gyHKLMA

KOPHMU.

OnpepeneHne cTeneHHOW ¢yHKUMW. Mcnonb3oBaHMe ee CBOWCTB NpU pelleHuu
YPaBHEHWUN U HEPABEHCTB.

KoHTponbHas paboTa. 2
Paspen 9. [loka3arenbHas 12
(yHKLUS
Tema 9.1 CopepxaHue yyebHOro MaTepuana
Noka3zatenbHaa  (yHKUMA, | CTeneHb € NPOM3BONbHBIM  [ENUCTBUTENbHbIM  MokasaTesnem. Onpegenexue
ee CBOWCTBA noKasaTenbHOW (YHKUMW, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C NpPUMEHEeHUEeM
nokasaTtenbHon ¢yHKUMK. PeweHune nokasatenbHbIX ypaBHEHWUIH GYHKLWOHANBHO-
rpamyeckum MeTogoM.
KombuHupoBaHHoe 3aHATHE 2
Tema 9.2 CopepxaHue yyebHOro MaTepuana
Pewenne nokasartenbHbix | PeweHne nokasateNbHblX YpaBHEHWI METOAOM YpaBHUBAHWUSA NOKa3aTesnen, METOLOM 0K 01 OK 02. OK 03
YPaBHEHUW U HEPABEHCTB BBEJEHWUA HOBOW NepeMeHHOMW, (YHKUMOHaNbHO-rpadmyeckum metopom. PeweHune 0K 04’ OK05, 0K 07’
NnoKa3saTteNibHbIX HEPaBEHCTB. ! !
paKkTuyeckoe 3aHATHE 6
Tema 9.3 CopepxaHue yyebHOro matepuana
Cuctembl  noka3saTenbHbix | PeweHne cuctem nokasaTenbHbIX YpaBHEHUI.
ypaBHeHUN
KombuHMpoBaHHOe 3aHATHE. 2
Tema 9.4 CopepxaHue yyebHOro MaTepuana
PeweHune 3afay. | PeweHne noka3satesibHbIX ypaBHEHWN METOAOM YpaBHUBAHUA NOKa3aTenenh U METOAOM
lMNoka3aTenbHas QyHKLMA BBeEHMA HOBOI NnepemMeHHON. PelweHne noKkasaTenbHbIX HEPABEHCTB.
KoHTponbHas paboTa 2
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Paspen 10. Jlorapugmsl. 18
Jlorapugmunyeckas
tyHKLMA
Tema 10.1 CopepxaHue yyebHOro MaTepuana
Jlorapudm yncna. | Jlorapudm yncna. [lecATUYHBIA U HaTypanbHbIA Norapudmbl, YUCAO €.
J[lecaTnyHbIn " KomE 5
HATYpabHbIA  nOrapHdmb, OMOMHMPOBAHHOE 3aHATUE
yucno e
Tema 10.2 CopepxaHue yyebHOro MaTepuana
CsoiictBa norapudmos. | CeoiicTBa norapudmos. Onepayms norapudmMupoBaHus.
Onepauus oG 5
forapubMUpoBaHs OMOMHMPOBAHHOE 3aHATHE
Tema 10.3 CopepaHue yyebHoro matepuana
Jlorapudmuyeckas Jlorapudmuyeckas GyHKLMUA U ee CBOWNCTBA
tyHKLMA, ee CBOICTBA
KombuHMpoBaHHOe 3aHATHE. 2
Tema 10.4 CopepxaHue yyebHOro MaTepuana
Pewenue MoHAaTue norapudmuyeckoro ypasHeHns. Onepauua noTeHUMPOBaHUA. TP OCHOBHBbIX
norapndMmuyecknx MeToAa peleHnsa norapu@Muyeckux ypaBHEHWUN: GHYHKLMOHANbHO-rpaduyeckuii,
ypaBHEHUI U HEPABEHCTB MeToj NOTEHUMPOBAHWA, MeToh BBeAEHWS HOBOW nepemeHHOW. Jlorapudpmuyeckue
HepaBeHCTBa.
KoMOGUHUMpPOBaHHOE 3aHATHE 6
Tema 10.5 CopepaHue yyebHoro matepuana
Cuctembl norapudmnyeckux | AIrOpUTM  peLIEHUs CUCTEMbl ypaBHEHWA. PaBHOCUIBLHOCTb NOrapUPMUYECKUX
ypaBHeHM YPaBHEHUI N HEPABEHCTB.
KombuHMpoBaHHOe 3aHATHE. 2

0K 01, OK 02, 0K 03,
OK 04, OK 05, OK 07

IK...
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Tema 10.6

Jlorapudmbl B npupoge u
TeXHUKe

MpodeccnoHanbHO-OpueHTUPOBAHHOE cofiepxaHue (COAepaHue NPUKNARHOrO
Mopyns)

MpumeHeHue norapudma. Jlorapudmuyeckas cnupans B npupoge. Ee matematnueckue
CBOWCTBA.

paKkTuyeckoe 3aHATHE 2
Tema 10.7 CopepxaHue yyebHOro MaTepuana
PeweHnne 3afay. | Jlorapudmuueckas GyHkumA. PeweHne npoctenwmx norapudMnyecknx ypaBHeHun.
Jlorapudmsl. m g >
Norapudmuyeckas OHTpONbHas paboTa.
byHKLMA
Paspen 11.  3JnemeHTHl 18
KOMOMHATOPUKY,
CTaTUCTUKW U Teopuu
BEpPOATHOCTEW
Tema 11.1 CopepxaHue yyebHOro MaTepuana
OcHoBHble noHATUA | NepecTaHOBKM, pa3melLeHuns, coYeTaHuUA.
KOMOWHATOPUKH
0K 01, 0K 02, OK 03,
KOM6V|HMPOBaHHoe 3aHATHE. 4 0K 04, OK 05, OK 07
Tema 11.2 CopepxaHue yyebHoro matepuana JIK. ..
CoGbiTue, BepOATHOCTb | COBMECTHblIE U HECOBMECTHble COObITUA. TeopeMbl 0 BEPOATHOCTU CYyMMbl COOLITUA.
cobbiTna.  CnoxeHue W | YcinoBHAs BEPOATHOCTb. 3aBUCUMble W He3aBUCUMble cOObITMA. Teopembl 0
YMHOXEHWe BEepPOATHOCTEN | BEPOATHOCTU NPOU3BEAEHUS COObITHIA.
KoMOGUHUMpPOBaHHOE 3aHATHE 2

Tema 11.3

MpodeccnoHanbHO-OpUeHTUPOBAHHOE cofiepxaHue (COAepaHUe NPUKNARHOrO
MopynA)
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BeposTHOCTb B | OTHOCMTeNnbHas yYactoTa CcoObITUSA, CBOWCTBO ee ycToitumocTu. CTaTuctuyeckoe
npodeccuoHanbHbIX onpefeneHune BeposaTHOCTU. OueHKa BEPOATHOCTH COBLITUSA.
3apjavax
pakTnyeckoe 3aHATHe 2
Tema 11.4 CopepaHue yyebHoro matepuana
[unckpeTHas chyyaiHas | Bugbl cnyyaiHbix BenuunH. OnpepeneHne AUCKPETHON CyYyanHO BeNUYMHbI. 3aKOH
BENNYMHA, 3aKOH €e | pacnpefeneHuns JUCKPETHON CyYaiiHOM BennyYunHbl. Ee yncioBble XapakTepucTuku.
pacnpegeneHus
KombuHu1poBaHHOe 3aHATHeE. 2
Tema 11.5 CopepxaHue yyebHoro matepuana
3afjaum  maTemaTuyeckoil | BapuaumoHHblt  pag. MonauroH yactoT u  ructorpamma. (Cratuctuyeckue
CTaTUCTUKM XapaKTepPUCTUKMN psafa HAbNOLAEMbIX AaHHBIX.
KombuHupoBaHHoe 3aHATHE 4
Tema 11.6 MpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CopepaHue NpUKNAagHOro
moayns
CocTaBneHune Tabnuy u Ayn)
AMarpamm Ha npakTuke MepBuyHas 06pabOTKA CTAaTUCTUUYECKUX [aHHbIX. pacdmyeckoe ux npepcTaBneHue.
HaxoxpaeHue cpefHUX XapaKTepPUCTUK, HAONIOLAEMbIX AAHHBIX.
pakTnyeckoe 3aHATHe 2
Tema 11.7 CopepxaHue yyebHoro matepuana
Pewenune 3apay. InemenTbl | InemeHTbl KOMOUHATOPUKU. CoObITUE, BEPOATHOCTbL COOLITUA. COXKEHUE N YMHOXKEHNE
KOMOMHATOPUKMK, BEpPOSATHOCTEMN.
CTaTUCTUKM U Teopuu 0 Z 5
BePOATHOCTE! OHTpONbHas paborta.
Paspen 12. YpasHeHua u 14 0K 01. OK 02. OK 03
HepaseHcTBa 0K 04, OK 05, OK 06,
0K 07

Tema 12.1

CopepxaHue yyebHoro matepuana
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PaBHOCUNBHOCTb
YPaBHEHUN U HEPABEHCTB.
061wme METOAbI pelleHns

PaBHOCMNbHOCTb ypaBHeHWn U HepaBeHcTB. Onpepenenns. OCHOBHble TeopeMbl
PaBHOCU/IbHLIX NepexoAax B ypaBHEHWAX U HepaBeHcTBax. 0OwWwue meToabl peleHus
ypaBHeHUi: nepexof OT paBeHCTBA (YHKUWA K paBEHCTBY aprymMeHToB pAfis
MOHOTOHHbIX QYHKLMIA, METOA Pa3fNoXKeHUA HAa MHOXWUTENW, MeTod BBEAEeHWUS HOBO
nepemMeHHoW, YHKLMOHaNbHO-rpadMyecKknit MeToA.

Kom6uHuposaHHoe 3aHATHE.

Tema 12.2 CopepaHue yyebHoro matepuana
Ipadnuecknit meTo | O6wue meToabl pelleHns HEPABEHCTB: NEPEXOA OT CPaBHEHUsA 3HAYeHUN YHKLUMUI K
peweHuns YPaBHEHWM, | CPAaBHEHMIO 3HAYEHUII apryMeHTOB [/ MOHOTOHHbIX (PYHKLMWIA, METOJ WHTepBanos,
HepaBeHCTB (YHKUMOHanbHO-rpaduyecknin metoa. [paduyecknini METoA pelleHns ypaBHEHUN W
HEepaBeHCTB.
KombuHupoBaHHoe 3aHATHE
Tema 12.3 CopepxaHue yyebHOro MaTepuana

YpaBHeHMs U HepaBeHCTBA
c Moaynem

Onpepenenune mogyna. PackpbiTve Mogyna no onpegeneHuto. Npocreiiwmne ypaBHeHns
W HepaBeHCTBa C moayneM. [lpumMeHeHne paBHOCUIbHLIX NEPEX0f0B B ONpeAeNeHHbIX
TUNax ypaBHEHWUIN N HEPABEHCTB C MOAYNEM.

KOM6VIHMpOBaHHOE 3aHATHUE.

Tema 12.4

YpaBHeHUs W HepaBeHCTBA
C napameTpamu

ConepaHue yyebHoro matepuana

3HaKoMCTBO C napameTpoM. [pocTeiilune ypaBHEHWA U HEPABEHCTBA C MAPaMETPOM.

KomGuHMpoBaHHoe 3aHaTHe

Tema 12.5

CoctaBneHne u peleHue
npoceccnoHanbHbIX 3agad
C NOMOLLbIO ypaBHEHUI

MpodeccnoHanbHO-OpUeHTUPOBAHHOE cofiepxaHue (COAepaHUe NPUKNARHOrO
MopynA)

PeweHune TeKCTOBbIX 3afay I'IpO(bGCCVIOHEU'IbHOFO copepxaHusa.

npaKTVI‘-IeCKI/Ie 3aHATUA

Tema 12.6

ConepaHue yyebHoro matepuana

IK...
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PeweHue 3afay. YpaBHeHus | 00wme meTofbl peleHUs ypaBHeHUW. YpaBHEHUA W HEPABEHCTBA C MOAY/IEM U C
W HepaBeHCTBA napameTpamu.

MpakTyecKoe 3aHsaTHE 2

MpomexyTouHas atTecTauus (3k3ameH)

Bcero: 216

[To kaxgosi TeMe onnCsIBAETCA COAEPKaHNE y4eOHOro Matepnana (B AMAaKTUYECKUX EQUHNLAX), HAUMEHOBAHUA HEOOXOANMbIX 1a00PATOPHBIX, MPAKTUYECKUX U UHBIX
3aHATUA. 0ObEM YACOB OMPEAESIACTCA 110 KAXL[OH MO3MYMHN CTONOLA 3.

*[TpogpeccnoHarnbHO-0pHEHTUPOBAHHOE COREPIKAHNE MOXKET ObITb PACTIPEAENEHO 10 Pa3henam (TEMaM,) nin CKOHLEHTPUPOBAHO B pazfene [IpuknagHosi mogyb
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3. YC/I0BUSA PEAJIN3ALMN NPOrPAMMbI OBLLEOBPA30BATE/IbHOM AUCLUMNAWHDI

3.1. [na peanu3zauuMu nNporpammbl AUCUMMAWHLI  [OMKHbI ObiTb NpefyCMOTPEHbI
cnepyiolime cneymanbHbie NoOMeLeHns:

Peanu3zauus nporpaMmmbl  AUCUMNAMHBI  TpebyeT Hanuuus yyebHOro KabuHeTa
MaTeMaTuKHU.

06opyaoBaHue yyebHOro KabuHera:

- MOCAA0YHbIe MECTA NO KONMYECTBY 00yYaloLWmMXCH;

- paboyee MeCTo npenofaBaTens;

- KOMNJIEKT y4ebHO-HarnagHbIX Nocobuit;

- KOMMJIEKT 3/IeKTPOHHbIX BUAEOMATEPUANIOB;

- 3a[laHNsA LA KOHTPONbHbIX PaboT;

- NpodheccMoHanbHO OPUEHTUPOBAHHbIE 3aAHNS;

- MaTepuansl 3Kk3ameHa.

TexHMYecKue cpefcTBa 00yUeHUs:

- NepPCOHaNbHbIA KOMNbIOTEP C INLEH3MOHHBIM NPOrPaMMHbIM 0becneyeHnem;
- TPOEKTOP C IKPAHOM.

3.2. NHdopmaumoHHoe obecneyeHue obyueHus

1. [na peanusauum nporpammbl 6OMOAIMOTEYHbI (OHL 006pa30BaTE/bHOI
OpraHu3auUmMn [AOJMKEH WMEeTb NevyaTHble U/UNM 3NeKTPOHHble 06pa3oBaTe/ibHbie U
NHOPMALMOHHbIE PECYPChI, PEKOMEH/I0BAHHbIE A1 UCMOJIb30BaHWSA B 06pa3oBaTeNlbHOM
NpoLecce, He CTaplue NATH JIET C MOMEHTA U3[aHuS.

2. PexkomeHpyemble neyaTHble M3JaHMA No peanusaumn ob6weobpa3oBaTenbHOM
AUCLMUNNUHBl NPEACTaBlieHbl B METOAMYECKMX PEKOMEHAauMax Nno opraHu3auuu
0byyeHus.
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4. KOHTPOJ1b U OLIEHKA PE3Y/IbTATOB OCBOEHMS OBLLEOGPA30BATE/IbHOW AUCUUNANHDI

KoHTponb M oOueHKa pe3ynbTaToB 0CBOEHWUs 06ue06pa3oBaTeNbHOM AWCUMUNAUHBI PACKPbIBAOTCA Yepe3 AMCLMMNINHAPHbIE
pe3y/ibTaThl, HanpaBieHHble Ha hopMUPOBaAHME OOLWMX U NPOGDECCMOHANbHBIX KOMNETEHUMA NO pa3fenaM M TeMaM COAepKaHus
yyebHOro Matepuana.

06wasn/npodeccmoHanbHas Paspen/Tema Tun OLUEHOYHbIX MEPONPUATUS
KOMNeTeHLUs
OK 01 Bbibupatb cnocobbl P1,Tema1.1,1.2,1.3M-0/c’ 1.4, 1.5, 1.6 TecTupoBaHue
pelleHns 3agady P2 Tembl 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6 YCTHBbI onpoc
npodeccuoHanbHoit pestensoctn | P4, Tembl 4.1, 4.2, 4.3, 4.4,4.5,4.6, 4.7 T-0/c, 4.8,4.9,4.10, 4.11 | MatemaTuuecknit UKTaHT
NPUMEHUTENbHO P 5, Tembl 5.1, 5.2, 5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 M-0/c, VHaMBUAYaNnbHAs CaMOCTOATENbHASA
K PasNMyHbIM KOHTEKCTaM 5.11 pabota
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 N-0/c, 6.8,6.9,6.10 M- | Nnepcrasnenue pesynbTaros
0/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 npaKTAYeCKMX paboT
P7 Temb 7.1,7.2,7.3,7.4,7.5M-0/c, 7.6 3awuTa TBOpYECKUX paboT
P8 Tembl 8.1,8.2,8.3,8.4,8.5 3auuTa MHAUBMAYANbHBIX MPOEKTOB
P9, Temb 9.1,9.2,9.3,9.4 KoHTponbHas pa6ota
P 10, Temsl 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 N-o0/c, 10.7 BbINOSHEHME 3K3aMEHALMOHHbIX
P11, Temsl 11.1, 11.2, 11.3 MM-0/c, 11.4,11.5,11.6 N-0/c, 11.7 3agaHui
P12, Tembl 12.1, 12.2, 12.3, 12.4,12.5 -0/c, 12.6
OK 02 Ucnonb3oBaTtb P1,Tema1.1,1.2,1.3M-0/c, 1.4, 1.5, 1.6 TectupoBaHue
COBpPEMEHHbIE CPe/ICTBA NOUCKA, P 3, Tems 3.1, 3.2, 3.3 M-0/c, 3.4 YcTHBIi onpoc
aHanu3a u uHTepnpeTauuu P4, Tembl 4.1, 4.2, 4.3, 4.4,4.5, 4.6, 4.7 I'I-o/c,4.8, 4.9,4.10,4.11 MaTtemaTnyeckum AVKTAHT
uHbopMaLum, u nHpopmaumonnsie | P 5 Tembi5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 -0/, VHAMBMAYaNbHAA CaMOCTOATENbHAS
TEXHONOTUM [N1A BbINONHEHMS 5.11 pabota

5 [MpogheccuoHanbHoe-opueHMUPOBAHHOE cOOepHaHUe
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3afa4 NpoheccuoHanbHoi
LeATeNbHOCTH

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10 M-
0/c, 6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7 Temn 7.1,7.2,7.3,7.4,7.5M-0/c, 7.6

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temb 9.1,9.2,9.3,9.4

P 10, Temsl 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 N-o0/c, 10.7

P11, Tems 11.1, 11.2, 11.3 M-0/c, 11.4, 11.5, 11.6 N-0/c, 11.7
P12, Tembl 12.1, 12.2, 12.3, 12.4,12.5 -0/c, 12.6

MpepcTaBneHne pesyibTaTos
NpaKTUYecknx pabot

3almrta TBOpYECKUX paboT

3aWuTa MHAUBMAYANbHBIX MPOEKTOB
KoHTponbHas paboTa

BbinonHeHne 3k3aMeHaLMOHHbIX
3afaHun

OK 03 Nnanuposatsb 1
peanu3oBbIBaTb COOCTBEHHOE
npoceccMoHanbHoe N NIMYHOCTHOE
pa3BuTUE, NPeANPUHUMATENBCKYIO
[eATeNbHOCTb B
npodeccrnoHanbHo chepe,
MCNONb30BaTh 3HAHUA MO
(MHAHCOBOW rPaMOTHOCTHU B
Pa3NnYHbIX XXU3HEHHbIX CUTYaLMAX

P1,Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, 1.6

P2 Tembl 2.1, 2.2, 2.3,2.4,2.5-0/c, 2.6

P 3, Temsl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 N-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsbl 5.1, 5.2, 5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 M-0/c,
5.11

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10 I1-
0/c, 6.11,6.12,6.13,6.14, 6.15, 6.16, 6.17

P7 Temb 7.1,7.2,7.3,7.4,7.51-0/c, 7.6

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temb 9.1,9.2,9.3,9.4

P 10, Temsl 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 N-0/c, 10.7

P11, Temsl 11.1, 11.2, 11.3 MM-0/c, 11.4,11.5,11.6 N-0/c, 11.7
P12, Tembl 12.1, 12.2, 12.3, 12.4,12.5 -0/c, 12.6

TectnpoBaHue

YcTHbIN onpoc

MaTtemaTnyeckuit AUKTaHT
NHanBmpayanbHaa camoctoaTenbHas
paboTa

MpepcTaBnexHne pe3ynbTaTos
npaKTM4Yecknx pabor

3alwmTa TBOpYECKUX paboT

3awmTa MHANBUAYANbHbBIX NPOEKTOB
KoHTponbHas paboTa

BbinonHeHMe 3K3aMeHaLMOHHbIX
3afaHui

OK 04 3ddekTusHO
B3aMMOAENCTBOBATL U paboTaTh B
KONNEeKTUBE U KOMaHAe

P1,Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, 1.6

P2 Tembl 2.1, 2.2, 2.3,2.4,2.5T-0/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4,4.5,4.6,4.7 N-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsbl 5.1, 5.2, 5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 M-0/c,
5.11

P 6, Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10 -
o/c,6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7 Temb 7.1,7.2,7.3,7.4,7.5M-0/c, 7.6

P 8, Temb 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tembl 9.1,9.2,9.3,9.4

TectnpoBaHue

YcTHbIN onpoc

MatemaTuyecKnin QUKTAHT
WHauBKMayanbHas camocToATeNibHas
paboTa

pencraBneHune pesynbTaTtoB
NpaKTUYeckux pabot

3alumTa TBOpYECKMX paboT

3awmnTa MHAUBUAYANbHbLIX MPOEKTOB
KoHTponbHas paboTa
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P 10, Temn 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 M-0/c, 10.7
P11, Temnl 11.1,11.2,11.3 M-0/c, 11.4, 11.5, 11.6 N-0/c, 11.7
P12, Tembl 12.1,12.2,12.3, 12.4, 12.5 -0/c, 12.6

BbinonHeHMe 3K3aMeHaLNOHHbIX
3afaHunit

OK 05 OcywecTBnaTth yCTHYIO 1
MUCbMEHHYI0 KOMMYHUKaLMIO Ha
rocyAapcTBeHHOM A3blKe
Poccuitckoit Pegepaunm ¢ yueTom
0cob6eHHOCTel COLUaNbHOro U
KY/JIbTYPHOrO KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, 1.6

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 N-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1, 5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 -0/c,
5.11

P 6, Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10 -
o/c,6.11,6.12,6.13,6.14, 6.15,6.16, 6.17

P7 Temb 7.1,7.2,7.3,7.4,7.51-0/c, 7.6

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temb 9.1,9.2,9.3,9.4

P 10, Temsl 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 M-0/c, 10.7

P11, Temnl 11.1,11.2,11.3 M-0/c, 11.4, 11.5, 11.6 N-0/c, 11.7
P12, Tembl 12.1,12.2,12.3, 12.4,12.5 N-0/c, 12.6

TectnpoBaHue

YcTHbIN onpoc

MatemaTnyecKnin QUKTAHT
WHanBuayanbHas camocToATeNibHas
paboTa

pencraBneHune pesynbTaTtoB
NpaKTUYeCckux pabot

3awmra TBOpYECKUX paboT

3awmTa MHANBUAYANbHbBIX NPOEKTOB
KoHTponbHas paboTa

BbinonHeHne 3Kk3aMeHaLMOHHbIX
3afaHui

OK 06 lMposaBnATb rpaKaaHcKo-
NaTpUoTUYECKYI0 NO3MnLMIo,
AEMOHCTPUPOBATb 0CO3HAHHOE
noBefileHNe Ha OCHOBE
TPafMLMNOHHbIX
00LLeyenoBeYeCcKmX LLeHHOCTE, B
TOM YKCNe C Y4EeTOM rapMOHM3aLUK
MEXHaLMOHANbHbIX U
MEXPEeNUrno3HbIX OTHOLWEHUHN,
NPUMEHATb CTaHAAPTbI
aHTUMKOPPYNLMOHHOIO NOBeAeHUS

P1,Tema1.1,1.2,1.3M-0/c, 1.4, 1.5, 1.6

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 N-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 -0/c,
5.11

P 6, Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10 -
o/c,6.11,6.12,6.13,6.14, 6.15,6.16, 6.17

P7 Tembl 7.1,7.2,7.3,7.4,7.5M-0/c, 7.6

P12, Tembl 12.1,12.2,12.3, 12.4,12.5 N-0/c, 12.6

TectupoBaHue

YCTHbIN onpoc

Matematnyeckuit AUKTAHT
WhomBupyanbHasa caMocToATenbHas
paboTa

lpencraBneHune pe3ynbTaTtoB
NpaKTUYeCcKnx pabot

3awuTa TBOpYECKMX paboT

3awmTa MHAUBMAYANbHbIX MPOEKTOB
KoHTponbHas pabota

BbinonHeHue 3Kk3aMeHaLMOHHbIX
3afiaHun

OK 07 CopeictBoBaTh COXpaHEHUIO
OKpyXatoluen cpepbl,
pecypcocbepexeHuto, NPUMeHsTb
3HaHUsA 006 U3MEHEHUMN KNMMATa,
NpUHLMNbI 6epexnnBoro

P1,Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, 1.6

P2, Tembl 2.1, 2.2, 2.3,2.4,2.5T-0/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 N-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 -0/c,
5.11

TecTnpoBaHue

YcTHbIN onpoc

MatemaTnyecKknin QUKTaHT
NHpauBmpyanbHas camoctoaTenbHas
paboTa
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Npoun3BOACTBA, 3D (DEKTUBHO
[eiCTBOBATb B Ype3BblYaNHbIX
cUTyaumax

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10 M-
0/c, 6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7 Temn 7.1,7.2,7.3,7.4,7.5M-0/c, 7.6

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temb 9.1,9.2,9.3,9.4

P 10, Temsl 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 N-o0/c, 10.7

P11, Tems 11.1, 11.2, 11.3 MM-0/c, 11.4, 11.5, 11.6 N-0/c, 11.7
P12, Tembl 12.1, 12.2, 12.3, 12.4,12.5 1-0/c, 12.6

MpepcTaBneHne pesyibTaTos
NpaKTUYecknx pabot

3almrta TBOpYECKUX paboT

3aWuTa MHAUBMAYANbHbIX MPOEKTOB
KoHTponbHas paboTa

BbinonHeHne 3Kk3aMeHaLMOHHbIX
3afaHun

K. ..

6 MK yka3sblBatoTca B cootBeTcTBUM ¢ PrOC CMNO peannsyemoit npodeccun / cneumanbHOCTH
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