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1. O6was xapakTepucTuka pabouyeu nporpaMmmbl
obweobpasoBaTesibHON AuCUMNJIMHbI «MaTeMmaTuka»

1.1. MecTO AMCUMNIMHBI B CTPYKType npodeccuoHasibHOMU
obpasoBaTesnbHoOM nporpammsl CMO:

Obuweobpas3oBaTenbHas  aucumnamHa  «MaTemaTuka»  ABNASETCA
obsA3aTesnbHOM 4YacTbio obuieobpasoBaTenbHOr0 UUKIa obpas3oBaTesibHON
nporpaMmmbl B cooTBeTCcTBUM ¢ PIOC 23.01.08 Cnecapb Mo pPemMoHTY
CTPOUTEJIbHbIX MaLUUH.

(npogpeccum/cneymnanbHOCTH)

1.2. Uenun nyaHUpyembie pe3ysibTaTbl OCBO€HUA OUCUUNJINHLbIL:

1.2.1. Llenb AMCLUUNJINHLI

CooepxaHune nporpamMmbl  obuieobpasoBaTenbHOM  OUCUUMNJIVHGI
«MaTeMaTuKa» HamnpaBJIEHO Ha AOCTUXXEHME pe3ysibTaTOB ee U3YyYeHUS B
cooTBeTCTBUN C TpeboBaHuaMu ProcC COO c y4yeToM npodecCrnoHabHOW
HanpassieHHocTn ®IOC CI10.

1.2.2. NMnauupyemble pe3ynbTaTbl OCBOEHUA oOuwieobpasoBaTenbHOM
AucumMnauHbl B coorBeTcTBUU € PIrOC CINO m Ha ocHoBe PI'OC COO



O6LMe KoMneTeHuuu

MnaHupyemblie pe3ynbTaTbl 0OyUYeHus

Ooowume?

AucumnnuHapHble?

OK 01 BbibupaTb
Crnocobbl peweHns
3anaud
npoceccrnoHa ibHON
nesaTeNIbHOCTH
NPUMEHUTEsIbHO

K pa3nyHbIM
KOHTEeKCTaMm

- TOTOBHOCTb K Tpydy, OCO3HaHue
LLeHHOCTW MacTepcTBa, Tpynonobue;
- FTOTOBHOCTb K aKTUBHOW [eATeNIbHOCTU

TEXHOI0rNYeCKOoWn " counanbHoOMn
HanpaB/IEHHOCTMN, CNoCcoBbHOCTH|
WHNLNNPOBATD, MJaHNpPOBaTb n
CaMOCTOATESIbHO BbIMOJIHATb TaKylo
nesaTeNbHOCTb;

- MNHTepeCc K pasiMyHbIM  cdepaMm

npogeccnoHanbHON OeATeNbHOCTH,
OBnageHmne yHmBepcasibHbIMN Yy4ebHbIMK
NMno3HaBaTeNIbHbIMU OEeNCTBUAMMU:

a) ba30Bble nornyeckne OencTBuUS:

- CaMOCTOoATeNlbHO (opMynpoBaTb W

aKTyann3npoBaTh npobnemy,
paccMaTpuBaTb €e BCECTOPOHHE;
- yCTaHaBNBaTb CYLLEeCTBEHHbIN

NPU3HaK WKW OCHOBaHUSA O CPaBHEHUS,
Knaccudunkaumm n obobuieHns;

-BJlafleTb MeTo4aMMN [oKa3aTeNIbCTB, aJIropnuTMaMun
pelleHna 3a4a4; yMeHune (popMyinpoBaThb
onpepnesieHns, akCMOMbl U TeopeMbl, MPUMEHSATb UX,
MPOBOONTb AOKa3aTeslbHble pacCyXAeHnsa B xoae
peweHnsa 3apay;

- YMeTb OnepupoBaTb NOHATUAMU: CTENEHb YNCa,
nlorapuM 4ncna; yMmeHue BbINOJIHATL BblHUCeHne
3Ha4YeHUn n npeobpasoBaHUA Bblpa>KeHUN CO
cTeneHaMu u norapudpmamn, npeobpasoBaHms
0POOHO-paLMOHaIbHbIX Bblpa>keHWUA;

- YMeTb OnepupoBaTb NOHATUAMU: pPaLMOHaJIbHbIE,
MppaumnoHasbHble, NoKa3aTesibHble, CTerNeHHbIe,
norapupmMmnyeckme, TpUroHoMeTpudeckme
YPaBHEHUSA N HepaBeHCTBa, UX CUCTEMBbI;

- YMeTb OnepmupoBaTb NOHATUAMU: PYHKLUMNS,
HernpepbiBHaA PYHKUWSA, MPOU3BOAHASA,
nepsoobpas3Has, onpenenieHHbIN HTerpan; ymeTb
HaxoAUTb NPOMN3BOLHbIE 3N1eMeHTapPHbIX PYHKL NN,
MCMOJIb3ys CNpaBOYHble MaTepualsibl; UCCiefoBaTh B
npocTenwmnx caydasax PyHKUNUN HA MOHOTOHHOCTb,
HaxoOuTb HanbosblMe N HAUMEHbLUNE 3Ha4YeHUs
PYHKLNN; CTPOUTL FrPaddMKN MHOIMOY1EHOB C

- onpepensATb  UeNM  OesATeNbHOCTH,
3aJaBaTb MapaMeTpbl U KPUTEPUM UX
OCTUXKEHUS;

- BbISIBJISITh 3aKOHOMEPHOCTU n

MCMOJIb30BaHMEM alllapaTa MaTeMaTN4e€CKOro

! YKa3bIBalOTCA JINYHOCTHbIE U MeTanpeaMeTHble pe3ysibTaTbl U3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosibHon dopme,
dhopmmpyembie obLeobpaszoBaTeNbHOW ANCLMMIIVHON
2 AncumnnmHapHble (NpegMeTHble) pe3ysibTaTbl YKa3blBalOTCS B COOTBETCTBUM C MX MOJIHbIM NepevyHeM Bo ®FOC COO (B nocnefHen penakumnm

oT 12.08.2022




npoTuBOpeYuns
ABNIEHUSAX;

- BHOCUTb KOPPEKTUBbI B AEATENbHOCTb,
OLIEHMBATb COOTBETCTBME pe3y/bTaToB
LessM, OUeHWBaTb PUCKWU MOCNnencTBUn
nesaTenbHOCTH;

- pa3BMBaTb KpeaTUBHOE MbIlUJIEHNE MPU
pPELUEHUN XN3HEHHbIX Npobaem

6) 6a3oBble nccnenoBaTesIbCKME
NencTBus:

B/afeThb HaBblKaMu y4yebHo-
nccnenoBaTesIbCKON W NPOEKTHON
nesaTenbHOCTN, HaBblKkaMW pa3peLleHuns
npobnew;
BbIABNATb
CBA3N U
BblABUraTh

B pacCMaTpunBaeMbIX

NPUYNHHO-CNENCTBEHHbIE
aKTyam3npoBaTb  3adavy,
rmnoTesy ee pelleHus,
HaXoAUTb apryMeHTbl ans
l0Ka3aTeNbCTBa CBOMX YTBEPXAEHUN,
3aflaBaTb MapamMeTpbl U  KpUTEpUM
peLleHmns;

aHaNM3MpoBaTb MNOJlyYEeHHble B XOo[e
peLueHus 3aa4u pe3ynbTaThl,
KPUTUYECKMN OLIeHMBaATb NX
10CTOBEPHOCTb, NPOrHO3MpPOBaTh
N3MeHeHNe B HOBbIX YCJIOBUSIX;

aHan3a; NPUMEHATb MPOWU3BOAHYIO NPU peLleHnn
3aa4 Ha ABMXeHue; pellaTb NPpakKTUKo-
OpPUEeHTUpPOBaHHbIE 3a4a4M Ha HaunbonbLine v
HanMeHbLUMe 3HAaYeHUs, Ha HaxoXaeHune nyTn,
CKOPOCTU U YCKOPEHUS;

- YMeTb OnepupoBaTb NOHATUAMU: pauUnOHaibHas
hyHKLNA, NOKa3aTeNnbHasa PYHKLNSA, CTerneHHas
pyHKUMSA, norapupmMmmnyeckasa pyHKLNSA,
TPUroHoMmeTpuyeckmne PyHKLUMn, obpaTHble
PYHKUNN; yMeHNe CTPOUTb FpatPrKn N3y4YeHHbIX
hyHKLNN, NCNOSIb30BaTb rpauku Npu nNly4eHunun
MpoLeccoB 1 3aBUCMMOCTEN, NPU peLleHnn 3a4ay 13
npyrux y4ebHbix NnpegmMeToB 1 3a4ay U3 peasibHOMN
PKWU3HW; Bblpa)KaTb pOPMyslaMM 3aBUCUMOCTUN Mexxay
BENIMYNHAMU;

- YMeTb pellaTb TEKCTOBbIE 3a4a4uM Pa3HbIX TUMOB
(B TOM 4YmMcse Ha NPoOUEHTHbI, 40X N HYacCTu, Ha
nB>XeHne, paboTy, CTOMMOCTb TOBAPOB U YCAYT,
Hasorun, 3agavn ns obnacTu ynpaBneHmnsa INYHbIMU U
CeMeNHbIMN (pUHaHCaMW); COCTaBNATb Bblpa>keHUs,
YPpaBHEHUA, HepaBeHCTBa N UX CUCTEMbI MO YCI0BUIO
3a4a4un, NccsenoBaTh MoJly4YeHHOe peLlleHue v
OoLleHMBaTb NMPaBaonof0bHOCTb pe3ybTaToB.;

- YMeTb ONepupoBaTb NOHATUAMU: cpeaHee
apndpmMeTnyeckoe, MeamaHa, HambonbLee v
HanMeHbllee 3Ha4YeHusd, pa3Max, oucnepcums,

yMeTb NEepPeHOCUTb  3HaHUA B
No3HaBaTeJIbHYO n NPaKTUYEeCKYHO

CTaHOAPTHOE OTKJIOHEHME YMCcnoBoro Habopa;
YyMeTb N3BJIEKaTb, MIHTEPNPETMPOBATb




061aCTN XXN3HEeneaTeNIbHOCTH;
yMeTb WHTEerpupoBaTb 3HaHUS
pa3HbIX NpeaMeTHbIX obnacren;
BblABUIFATb HOBble maewn, npepsaraTtb
OpPUrMHasIbHble MOAXOAbl U PEeLUeHNS;

N CrnocobHOCTb WX WNCMNONb30BaHUA B
Mo3HaBaTesIbHON W coumanbHoOmn
npakTuke

n3

WHopMaLmio, NpeacTaBaeHHyo B Tabanyax, Ha
avarpammax, rpamkax, oTpakatoLlyo CBONCTBa
peasibHbIX MPOLLEeCCOB U ABJIEHUN; NpeaCcTaBNATb
MHOPMALIMIO C MOMOLLbIO Tabnuuy 1 gnarpamm;
nccnenoBaTb CTaTUCTUYECKNE AAHHbIE, B TOM 4ucne
C NMpMeHeHueM rpamyecknx MeTonoB U
S/IEKTPOHHbIX CPenCTs;

- YMeTb onepupoBaTb NOHATUAMU: CIYHaANHbLIA OMNbIT
N cny4anHoe cobbiTue, BEPOATHOCTb C/IyHanHOro
CcobbITUSA; YMEHNE BbIYUCIIATb BEPOATHOCTb C
Ncnosib3oBaHUeM rpapmyeckmx MeToaos;
NPUMEHATb POPMYJibl CZIOXKEHUSA N YMHOXKEHNS
BEPOATHOCTEN, KOMOMHATOpPHbIE haKTbl U hOpMY bl
Nnpu pewweHnn 3ajay; oueHNBaTb BEPOATHOCTU
peasibHbIX COObITUN; 3HAKOMCTBO CO C/Iy4YanHbIMU
Be/IMYNHAMUN; YMEHne NpuBOLANTb NMpuMepsbl
NPoSABJIEHNA 3aKOHa 60sbLUNX YUCes B MPUPOOHbIX U
0OLLEeCTBEeHHbIX IBNEHUSX;

- YMeTb oNnepupoBaTb NOHATUAMU: TOYKa, NpsaMasn,
MJOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbLIN Yron,
CKpelwmBatoLmecs npsamMble, napanaesbHoCTb U
nepneHanKynapHoOCTb NPSAMbIX U MJIOCKOCTEN, yro
MeXXAy NMPAMbIMU, Yrosl Mexay npsMon u
MJOCKOCTbIO, Yroal MeXAy NJOCKOCTAMMU,
pacCTosiHMe OT TOYKU A0 MJOCKOCTU, pacCTosaHMe
MeXXAy NMPAMbIMU, pacCTOAHUE MeXAY MNJI0OCKOCTAMU;
YMEeHMe NCnosb3oBaTb NPU peleHnmn 3anay
N3yYeHHble (paKTbl U TEOPEMbI NJAHUMETPUN;




YMEHME OLEeHNBaTb pa3Mepbl 06bEKTOB
OKpY>KaloLero Mnpa;

- YMeTb ONepupoBaTb NOHATUAMMN: MHOIFOrPaHHUK,
CceyeHne MHOororpaHHuka, Kyb, napannenenuneg,
npusma, NupaMmnga, purypa n NoBEPXHOCTb
BPaLLLEHNS, ULMAMHAP, KOHYC, Wap, cepa, cev4eHuns
burypbl BpaweHuns, NI0CKOCTb, KacalLlascs
cdepsbl, UMANHAPA, KOHYCa, NaoWadb NOBEPXHOCTU
nMpaMmuabl, NpU3Mbl, KOHyca, LnanHapa, niaowanb
cthepbl, 06bem Kyba, NpPAMOYrosbHOIro
napanfnenenunena, NMpamMmnabl, MPU3Mbl, ULMANHAPA,
KOHYyCa, Wwapa; yMeHune nsobpaxaTb MHOrorpaHHUKM
N MOBEPXHOCTW BPALLEHUS, X CEYEHUNS OT PYKMU, C
MOMOLLbIO YEPTEXKHbLIX MHCTPYMEHTOB U
S/IEKTPOHHbIX CPEACTB; YMEHME pacrno3HaBaTb
CUMMETPUIO B MPOCTPAHCTBE; YMeHMe pacrno3HaBaTb
NpaBubHblIE MHOMOrPaHHUKMN;

- YyMeTb OnepupoBaTb MOHATUSAMU: OBUXKEHMNE B
NpoCTpaHCTBE, NOA0BHbIE PUrypbl B MPOCTPAHCTBE;
NCMONb30BaTb OTHOLLEHME NJOWanen
noBepxHocTen n o6vemoB NoA06HbIX PUryp npu
peleHnn 3aaav;

- YMETb BblYNCNATb FreOMEeTPUYeCKne BeNNYNHbI
(onunHa, yron, nnowanb, obbem, niaowanb
MOBEPXHOCTN), NCNOJIb3YS N3y4YeHHble POPMYbl U
MeTonbl;

- YMETb ONepupoBaTb MOHATUAMU: NPAMOYroJsibHas
CUCTEMa KOOpAMHAT, KOOpAUHAThl TOYKN, BEKTOP,




KoOpAMHaTbl BEKTOpa, CKasapHoe Npon3BeseHune,
yros Mexxny BeKTopaMuy, CyMMa BEKTOPOB,
npon3BefeHne BEKTOpa Ha YNCI0; HaXoauUTb C
MOMOLLbIO U3YYEHHbIX (DOPMYST KOOPANHATHI
cepefuHbl OTpe3Ka, pacCToaHUe MexXxay OBYyMS
TOYKaMu;

- yMeTb BblOMpaTbh NOAXOAAWNNA U3YHEHHbBIN MEeTOo[,
019 pelleHns 3a4a4n, pacnosHasaTbh
MaTeMaTnyeckmne pakTbl 1 MaTEMaTNYECKNE
MoZesnin B NPUPOAHBIX N 06LEeCTBEHHbIX ABJIEHUSAX, B
NCKYCCTBE; YMeHMe NpuBoANTbL NpUMepsbl
MaTeMaTUYeCKNX OTKPbITUA POCCUNCKON N MNPOBON
MaTeMaTUNYeCKON HayKu.

- YMeTb ONepupoBaTb NOHATUAMU: onpenesieHue,
aKCMoMa, Teopema, csieCTBUe, CBONCTBO, NPU3HaK,
NOKa3aTesIbCTBO, paBHOCUJIbHbIE (DOPMYJSIMPOBKU;
yMeHue popmMmynmpoBaTb obpaTHoe n
NPOTUBOMNOJIOXKHOE YTBEepXXAeHNe, NPUBOANTb
NpUMepbl U KOHTPNPUMEpPbIl, UCMOJIb30BaTb METOL,
MaTeMaTU4YeCKON UHOYKUWN; MPOBOAUTDL
OKa3aTesibHble PacCy>XOeHUs NMpu peweHnmn 3ana,
OLEeHMBaTb JIOFNYECKY0 NPaBUJIbHOCTb
paccyxaeHumn;

- YMeTb onepupoBaTb NOHATUAMU: MHOXECTBO,
NOAMHOXXEeCTBO, onepauun Hag MHOXeCTBaMU;
YMeHMe NCMoJib30BaTb TEOPETUKO-MHOXKECTBEHHbIN
annapaT 4as onMcaHnsa peasbHbIX MPOoLEeCcCoB U
ABJIEHVUA NPV peleHnn 3a8a4, B TOM 4Yucie 13




npyrunx y4ebHbix npeamMeTos;

- YMEeTb OnepupoBaTb NOHATUAMU: rpady, CBA3HbIN
rpad, oepeso, LUK, rpad Ha NJoCKOCTU; yMeHune
3a[laBaTb U ONUCbIBaTb rpadbl pasnnyHbIMU
cnocobamu; ncnonb3oBaTb rpadbl Npu peLeHnn
3ajav;

- yMeTb cBOOOAHO onepupoBaTb NOHATUAMMU:

nepecTaHoBOK; OMHOM HbOTOHA; yMeHue

019 pelweHns 3anay;

-YMEeTb ONMepupoBaTb MOHATUAMWU: HaTypasibHOe
4K CN0, Lesioe YMC0o, OCTAaTOK Mo MOAYJIHO,
paUNOHaIbHOE YNCO0, MPPaLMNOHAIbHOE YMCO,
MHO>XeCTBa HaTypaJibHbIX, LEeNbIX, PaLUVOHasbHbIX,
NEeNCTBUTENbHbIX YNCEN; YMEHNE UCMNO0JIb30BaTb
MPU3HaKN OeNMMOCTU, HaUMeHbLLINA 0B KN
nennTesb U HanMeHbllee obliee KpaTHoe,
anropnt™M EBkAnga npu pewweHnn 3anav;
3HAKOMCTBO C pPa3MyYHbIMU MO3NLMOHHbBIMN
CUCTEMAMUN CHUCTIEHUS;

- ymMeTb cBOOOAHO onepmupoBaTb NOHATUSAMMU:
CTeneHb C LeNbiM NoKa3aTesieM, KOpeHb
HaTypaJibHOW CTEeMneHn, CTerneHb C paunoHalbHbIM
MokKa3saTenem, CTerneHb C 4ENCTBUTESIbHbIM
(BelweCcTBEHHbLIM) MoKa3aTenem, norapmdpm 4ymcna,
CUHYC, KOCUHYC N TaHIFeHC NMPOn3BOJIbHOIO YNCNa;
- YMETb ONepupoBaTb NOHATUAMU: TOXXOECTBO,

coyeTaHume, rnepectaHoBKa, 4YNCJo coYeTaHunn, Yncno

NPUMEHATb KOMBNHATOPHbIE (PAaKTbl U PacCyXaAeHUs

10



TOXAEeCTBEHHOe npeobpa3oBaHne, ypaBHEHME,
HepaBeHCTBO, CUCTEMA YPaBHEHUN N HEPABEHCTB,
pPaBHOCUJIBHOCTb YPaBHEHUW, HEPABEHCTB N CUCTEM,
paunoHaibHble, UppaLoHasbHble, MOKa3aTesbHble,
CTerneHHble, norapupmmyeckume,
TPUrOHOMETpUYeCcKe ypaBHEHNS, HEPaBEHCTBa U
CUCTEeMbl; YMeHMe pellaTb YpaBHEHUS, HEPaBEHCTBA
N CUCTEMbI C MOMOLLbIO Pa3INYHbIX MPUNEMOB;
pewaTb ypaBHEHUs, HepaBEeHCTBa U CUCTEMbI C
napamMeTpoM; NMPUMEHATb YpaBHEHUA, HEpPaBEHCTBa,
MX CUCTEMBbI ON1A peLleHNns MaTeMaTU4YeCcKmxX 3agay u
3a4a4 U3 pa3sinyHbIX 0bnacTen Haykm U peasbHOMN
DKU3HU;

-yMeTb CBOOOOHO onepupoBaTb NOHATUAMU: Fpaduk
hbyHKUMN, oBbpaTHaaA PyHKLUMSA, KOMMO3NLMA
hyHKUMIA, TMHENHaa PYHKUNSA, KBagpaTU4Has
PYHKLMSA, CTeneHHasa QPYyHKUMSA C LesblM
nokasaTenem, TPUroHoMeTpuyeckne PyHKLmu,
obpaTHble TPUroHOMeTpUuyeckmne PyHKLUN,
MoKasaTesibHasa N norapupmMmmyeckas pyHKLNu;
YMeHMe CTPOUTb rpaduKkm PYHKLNW, BbINOJHATL
npeobpa3oBaHns rpanKkoB PYyHKLNN;

YMeHWe NCNosib30BaTb FPpanKmM QyHKUNW 015
N3Yy4YeHNa NPoLEeCcCoB 1N 3aBUCUMOCTEN NMpun peLueHnn
3a4a4 U3 gpyrux y4ebHbIXx NnpeaMeToB 1 U3
peasibHOW XW3HW; BblpaxkaTb popMynamm
3aBMCUMOCTU MexXay BeSIMYNHaMu;

yMeHune cB060JHO onepupoBaTb NOHATUAMMU:

11



HEeTHOCTb (PYHKL MW, Nepuogn4HoOCTb PYHKLNN,
OrpaHU4eHHOCTb PYHKL NN, MOHOTOHHOCTb
hbyHKUMN, 3KCTpEMYM PYHKLNN, Hanbosnbluee 1
HavMeHbllee 3Ha4YeHUA PYHKUUY Ha NMPOMeXXYTKe;
yMeHVe NpoBOAUTb UccnenoBaHne PyHKUUN;
yMeHMe NCroJsib30BaTb CBONCTBA N rpaukin
(pyHKUUA ONS peleHnsa ypaBHEHNI, HEPABEHCTB U
3aja4 C napameTpamMun; nsobpaxkaTb Ha
KOOPAMHATHOM MNJIOCKOCTU MHOXKECTBa peLleHni
YPaBHEHUN, HEPABEHCTB N UX CUCTEM;

- yMeTb CBOOOAHO onepupoBaTb NOHATUAMU:
rnocsiefoBaTesIbHOCTb, apudpmMeTnyeckas
rnporpeccus, reomeTpmyeckas nporpeccus,
beckoHe4yHO ybbiBatoLLLasg reoMmeTpuyeckas
rnporpeccus; ymeHune 3agaBaTb
rnocsiefoBaTesIbHOCTU, B TOM YUMCJie C MOMOLLbIO
pPeKYypPPEeHTHbIX popMYyn;

- YMEeTb ONepupoBaTb NOHATUAMU: HEMNPEPLIBHOCTb
PYHKLUMW, aCUMNTOThbI Fpamka PyHKLUK, nepBas u
BTOpas NpouM3BoAHaA PYHKLNN, reOMeTPUYeCKUin n
hnsnyeckmn cmbica NPoON3BOLAHON, NepBoobpa3Has,
onpepenieHHbIN NHTerpaJs; ymMmeHne HaxoanTb
ACUMMNTOThI rpapuka PyHKLNN; YMEHNE BbIYUCNATb
MpPOon3BOAHbIE CYMMbI, MPOU3BeAeHNS, HaCTHOro v
KOMMO3nunn PYHKLUN, HAXOAUTb YpaBHeEHue
KacaTeNbHON K rpadpmKy PYyHKLNK;

yMeHVe NCnoJib30BaTb NMPOU3BOAHYIO O/14
nccnenoBaHna QYHKUNNA, NS HAXOKAEHUS

12



Hawuny4yllero pewweHus B NpUKNanHblX, B TOM Yucie
COLMAJNIbHO-9KOHOMNYECKNX U (PU3MNYeCKuX 3adadax,
nna onpenesieHnss CKOPOCTU U YCKOPEHUS;
HaxoaunTb Naowann n obbembl GUryp C NOMOLLbIO
WHTerpasa; NPUBOANTbL NPUMepPbl MaTEMaTUYECKOro
MO e/ IMPOBaHNA C NOMoLLbo AnddepeHUnanbHbIX
YPaBHEHWUN;

- YMeTb OnepupoBaTb NOHATUAMU: KOMIMJIEKCHOE
4MCNO, COMPSXKEHHbIe KOMIMJIEKCHbIE YUCna, MoaY b
N apryMeHT KOMMJAEKCHOro 4ymcsaa, popma 3anmcu
KOMIMJIEKCHbIX YnCen (reoMmeTpuyeckas,
TPpUroHoMmeTpuyeckasa n anrebpanyeckas); ymeTb
NPOn3BOAUTbL apuUpmMeTU4eckne encTBuna C
KOMMJIEKCHBIMWN YNC/IaMW; NPUBOANTE MpUMepbl
NCMNOJIb30BaHUA KOMMJIEKCHbIX Yncen;

- yMeTb cBOOOAHO onepupoBaTb NOHATUAMMU:
cpefHee apupmMmeTnyeckoe, MenaHa, Hanbonbluee
N HanMeHblUee 3Ha4YeHns, pasMax, gucnepcus,
CTaHOapTHOEe OTKJIOHeHWe A7 ONMUCaHNA YUNCOBbIX
NaHHbIX; YMEeHMe nccnenoBaTb CTaTUCTUYECKNE
NaHHble, B TOM 4YuC/ie C MpUMeHeHneM rpamyeckmnx
MeTOLO0B U 3/IEKTPOHHbIX CPeACTB; rpanyeckun
nccnenoBaTb COBMECTHbIe HabnogeHMSA C MOMOLLbIO
avarpamMmm paccemBaHuUs N JIMHENHOWN perpeccuu;

- YyMeTb HaXoAuUTb BEPOATHOCTU COBbITUN C
NCnosib3oBaHUeM rpapmuyeckmnx MeToaoB;
NPUMEHATb 01 pelleHus 3a8a4 popmy bl
CNOXKEHUA N YMHOXXEHUSI BEPOATHOCTEN, hopmyny
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MOJIHON BEepPOATHOCTU, hopMyny bepHynnu,
KOMBUHaTOpHbIEe haKTbl N (HOPMYJIbl; OLLEHNBATL
BEPOATHOCTU peasibHbIX COObITUN; YyMeHMe
onepupoBaTb MOHATUAMMN: ClyHalHas BeJUYUHA,
pacrnpeneneHvne BepoATHOCTEN, MaTeMaTnyeckoe
OXXMOaHne, oucrnepcmsa n CTaH4apTHOE OTKJIOHEeHWe
CNy4anHOWN BesINYNHbI, PYHKUNN pacnpeneneHus u
MJOTHOCTM PaBHOMEPHOro, NoKa3aTesIbHOro u
HOPMaJIbHOro pacrnpenesieHuin; ymeHue
NCMNOJIb30BaTb CBONCTBA U3YYEeHHbIX
pacnpeneneHnn Ans peleHns 3agay; 3HaKoMCTBO C
NOHATMAMMN: 3aKOH HBONbLIMX YMucen, MeToabl
BbIBOPOYHbIX NCCNeoBaHNN; YyMEeHNe NpuUBOANTb
npuMepbl NMPOsBJEHNA 3aKoHa 60bLWNX Ynucen B
NPUPOLHBLIX N 0O EeCTBEHHbIX ABJIEHUSAX;

- yMeTb cBOBOAHO onepmpoBaTb MOHATUSAMUN: TOYKA,
npsaMas, NJIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyY,
MJOCKUIN Yron, ABYrpaHHbIN Yros, TpexrpaHHbIN
yroJsi, nepecekawwmecs, napasaiesbHole u
CKpelmBatoLmecs npsamMble, napaniesibHoCTb U
nepneHanKynapHOCTb NPSAMbIX U MJIOCKOCTEN, yron
MeXXAy NMPAMbIMU, Yrosl Mexay npsMon u
MJOCKOCTbIO, Yroal MeXAy NJOCKOCTAMU; YMeHune
NCNONb30BaTb NPU peleHnn 3a4a4 U3yYeHHble
(baKTbl U TEeOpEMbI NJAHUMETPUN; YMeHue
OLEeHMBaTb pa3Mepbl OOBLEKTOB B OKpYXatloLem
MUpe; yMeHne onepmpoBaTh MOHATUAMM:
MHOIOrpaHHUK, ce4yeHne MHOrorpaHHMKa,
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NpaBWJibHbI MHOrOrpaHHWK, NpuU3Ma, NMpamMmmnaa,
urypa n NnoBepxHOCTb BpaLLEeHUS, LNANHAP, KOHYC,
wap, chepa, pa3BepTkKa NMOBEPXHOCTU, CEYEHUS
KOHYCa 1 UnnnHapa, napannesnbHble oCn Nnmn
OCHOBaHWIO, CeYyeHune Wwapa, NJIOCKOCTb,
KacawLwaacs cepbl, ULMWIMHAPA, KOHYCA; YMeHne
CTPOUTb Ce4YeHmne MHOrorpaHHmnka, nsobpaxatb
MHOIOrpaHHNKKW, PUrypbl N MOBEPXHOCTU
BpalLEeHNs, NX CE4EeHNS, B TOM 4YUCJIe C MOMOLLbIO
D/IEKTPOHHbIX CPEACTB; YMEHUE NMPUMEHATb
CBOWNCTBaA reoMeTpuyvecknx ouryp, CaMmoCcTosaTeslbHO
hbopMynumpoBaTb onpeneneHns ny4aemboix uryp,
BblABUIraTb rMNOTE3bl O CBOMCTBAX U NPU3HaKax
reomMeTpunyeckmnx puryp, o6oCHOBLIBaTL UN
onpoBepraTb UX; yMeHne NpoBoanTb
Knaccngpunkauuo puryp no passmyHbiM NpU3HakamMm,
BbIMOMHATb HEOb6X0ANMblE AOMNOJIHNTENbHbIE
MOCTPOEHUS;

- yMeTb cBO6OOHO OonepupoBaTb MOHATUSAMN:
naowanb purypsl, 06bem purypsbl, BeamdmHa yrna,
pacCcToAHME OT TOYKKM A0 MJIOCKOCTU, pacCToAHME
MeXay NPsSMbIMU, PAaCCTOSAHME MEeXXAY MJIOCKOCTAMN,
naowanb cdepbl, Naowanb NOBEPXHOCTU
nMpaMmuabl, NPU3Mbl, KOHyCa, UnanHapa, obvem
Kyba, NpAMOYrosibHOro napanjenenvnena,
nupamMmmabl, NPM3Mbl, LUANHAPA, KOHYCa, Wapa;
YMEeHMe HaxoauTb OTHoWweHne 0bbemMoB NOAOOHbIX
puryp;
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- ymMeTb cBOOOAHO onepupoBaTb NOHATUAMMU:
NBVXEHNe, NnapannenbHbI NepeHoc, CUMMeTpUs Ha
NJOCKOCTM N B NMPOCTPaHCTBE, NOBOPOT,
npeobpa3soBaHue nonobus, nofobHble GUrypsl;
YMeHMe pacrno3HaBaTb paBHble N NofobHbIe
purypbl, B TOM 4yucne B npupone, NCKyccTBe,
APXNTEKTYpe; yMeHne NCnosib3oBaTb
reomMeTpmyeckme OTHOLUEHUNS, HaXooUTb
reoMeTpuyeckme BenmnduHbl (411MHa, yron,
naowanb, 06beM) Npu peweHun 3ajay n3 apyrux
y4ebHbIX NpeaAMeTOB U U3 peasibHON XXU3HU;

- yMeTb CBOOOAHO onepupoBaTb NOHATUAMN:
NpAMOYyrosibHasa cMcTeMa KoOopAuHaT, BEKTOP,
KOOpAMHATbl TOYKN, KOOPAMHATLI BEKTOPA, CyMMa
BEKTOPOB, Npou3BefeHne BEKTOpPa Ha 4u1co,
pa3noxxeHne BekTopa no 6asuncy, ckanspHoe
npovsBefeHne, BEeKTOPHOe nponsseneHune, yron
MeXXZly BeKTopaMu; yMeHue UCnosib30BaTh
BEKTOPHbIN N KOOPOWUHATHbIN MeTo AJ19 peLleHns
reoMeTpuyeckKmnx 3agad n 3agayd opyrmx y4yebHbix
npeomMeToB; oNnepupoBaTb NOHATUAMU: MaTpuULa 2x2
n 3x3, onpenennTtesnlb MaTpULbl, FreoMeTpn4ecKnmn
CMbIC/1 onpefennTens;

- YMeTb MOLEeNIMPOBaTb peajibHble CUTyauun Ha
A3blKe MaTeEMATUKN; COCTaBJIATb BblparKeHUs,
YPaBHEHUSA, HepaBeHCTBa N NX CUCTEMbI MO YCJI0BUIO
3a/la4n, nCccnenoBaTb MOCTPOEHHbIE MOOENN C
ncnosib3oBaHMeM annapaTta anrebpel,
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MHTEPNPEeTUPOBaTb NOJIYYEHHbIN pe3ybTaT,;
CTPOUTb MaTeEMaTUYECKNE MOAENN C MOMOLLbIO
reoMeTPUYeCKUX NMOHATUN N BEJINYNH, PELLaTb
CBSI3aHHbIE C HUMUN NpPaKTUYeCKne 3adaum;
COCTaBNATb BEPOATHOCTHYIO MOAENb U
MHTEepNpeTUpoBaTb NOJIYYEHHbIN pe3yfbTaT;
pelwaTb NPpUKAagHble 3a4a4yn cpeacTBamm
MaTeMaTUYeCKOro aHasansa, B TOM 4ucsne
COLMaNIbHO-9KOHOMNYECKOIr0 U hU3N4ECKOro
XapakTepa;

- yMeHMe BbIbpaTb Nooxoaawmn Meton Ang
peleHmnsa 3agaqyun; NOHMMaHNe 3Ha4YMMOCTH
MaTeMaTUKN B U3YHEHUN NMPUPOLAHbIX U
00LLEeCTBEHHbIX MPOLLECCOB U ABJIEHUN; YMEHNE
pacno3HaBaTb MPOSIB/IEHNE 3aKOHOB MaTEMATUKMN B
NCKYCCTBE, YMeHMe NpuBoaAnNTb NMPUMEpPb
MaTeMaTUYECKUX OTKPbITUIA POCCUNCKON N MUPOBOW
MaTeMaTUYECKON HaYKKN

OK 02 Ncnonb3oBaTb

COBpeMeHHble cpeacTBa

MounckKa, aHanu3a u
MHTepnpeTaunmn
MHopMaumnmn, n
MH(OPMaLUUNOHHbIE
TexHosIorum ons
BbIMNOJIHEHNA 3a4aY4
npoceccrnoHa bHON
neAaTesIbHOCTU

B obnacTtu LLeHHOCTW

MO3HAHUS:
-ChOPMMPOBAHHOCTb
COOTBETCTBYHOLLEro
VPOBHIO pa3BUTUS

06LEeCTBEHHON MPaKTUKN, OCHOBAHHOIOMYHKLMNA, WCMOMb30BaTb rpaddMky MNpu U3yHeHuun
Ha Ouasiore KysabTyp, CNOCOBCTBYHOLLEronNpoLEeCCOB N 3aBUCMMOCTEN, NMPU peLleHnn 3aaay ns3
BAPYrnx y4ebHbIX NpeaMeToB U 3a4ay U3 peasibHON

0CO3HaHUIO CBOEro
NONIMKYJIbTYPHOM MUPE;

- coBepLieHCTBOBaHUNE

HAaY4YHOro

MWUPOBO33peHUs,
COBPEMEHHOMY

- YMeTb OnepupoBaTb MOHATUAMU: palMOHaIbHAsA
PyHKUMA, NoKa3aTesibHad QYHKUUA, CTeneHHas
pyHKUNSA, norapudpmunyeckas dyHKUMS,
TPUroHOMeTpuieckue PYyHKLNN, obpaTHbIie

A3bIKOBOM nBenn4nHaMu,

bYyHKLMN; yMeHne CTPOUTb TpatuKknM U3YYEHHbIX

DKWU3HW; Bblpa)kaTb (hOPMYJSIaMn 3aBUCUMOCTU MEX Y
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YMTATENbCKOM KyJbTYypbl KakK CpencTBa

B3aMMOOENCTBUA MeXOy JabMn U
MO3HaHUA MUPa;

- OCO3HaHune LLEHHOCTW Hay4HOWN
NesaTesIbHOCTN, FOTOBHOCTH|
OCYLLECTBNATb MPOEKTHYI0 n
nccnenoBaTenbCKyto NeATeNbHOCTH|

WHOUBUAYANILHO U B rpynne.
OBnageHmne yHuBepcasibHbIMN y4ebHbIMK
Nno3HaBaTesIbHbIMU 0EeNCTBUAMMU:

B) paboTa Cc nHpopmauymnen:

B/lafeTb HaBblKaMu MoJsly4eHuns
MHGOPMaUUM N3 WUCTOYHMKOB pPa3HbIX
TUMOB, CaMOCTOATENIbHO OCYLEeCTBAATH)
NOUCK, aHanam3, cucTemaTmsauuo u
WHTepnpeTaumnto NHopMaLmmn
pPa3INYHbIX n hopm
npencTaBleHNs;

co3faBaTb
hbopmaTax

BUIOB
- TEKCThI
C  yyeTom
nHpopMaLuum ”n LeneBown
BbIbMpas ONTUMaANbHYIO
npeacTaBAEeHUs N BU3yann3aLuuu;
oLeHNBaTb NOCTOBEPHOCTb,
NermnTMMHOCTb NHpopMaLnn, ee
COOTBETCTBME TMPABOBLIM W MOpPaJbHO-
3TUYECKMM HOPMaM;
NCNoJIb30BaTh

B Pas/INYHbIX
Ha3HaYeHUs
ayauTopun,

hopmy|

cpeacTBa

yMeTb OnepupoBaTb MOHATUAMU: TOXKAECTBO,
TOXOEeCTBEHHOoe  npeobpa3oBaHWe,  ypaBHEHMe,
HEepaBEHCTBO, CUCTEMa YPaBHEHUA W HEPaBEHCTB,
PaBHOCUIbHOCTb YPaBHEHUN, HEPABEHCTB N CUCTEM,
pauMoHasibHblE, NPPaLVOHaibHble, NMoKa3aTesibHbIE,
CTEeNeHHbIe, norapugmMmnyeckume,
TPUrOHOMETpPUYECKNEe ypaBHEHUs,, HepaBEeHCTBa W
CUCTEMbI; YMeTb pellaTb YpaBHEHMWS, HEpPaBEHCTBA
N CUCTEeMbl C TMOMOWbI pPa3/IMYHbIX MNPUEMOB;
pelwaTb YpaBHEHWSA, HepaBeHCTBA W CUCTEMbl C
napamMeTpoM; NPUMEHATb YPaBHEHUS, HEPaBEHCTBA,
NX CUCTEMbI 419 peLleHNa MaTeMaTUYeCKUX 3a8ay u
3a4a4 M3 pasiMyHbIX obnacTten Haykm n peanbHON
DKN3HU;

ymeTb cBO6OOAHO oOnepumpoBaTb MOHATUAMU:
NBV>KEHWEe, napasisieNibHbI NepeHoCc, CUMMeTPUSA Ha
NJOCKOCTU n B NPOCTPaHCTBE, NOBOpPOT,
npeobpasoBaHne noaobusa, noaobHble Urypsbl;
YyMeTb pacrno3HaBaTb paBHble U MogobHble urypsl,
B TOM 4ucsie B Npupoae, UCKYCCTBE, apXUTEKType;
yMeTb MCMNO0JIb30BaTb reomMeTpuvyeckne OTHOLUEeHUS,
HaXO4AUTb reoMeTpuyYeckmne BesINYmHbl (ANnHa, yros,
naowanb, obbeM) Npu peleHun 3ajady U3 gpyrux
y4ebHbIX NpeaMeTOoB 1 U3 peasibHON XXU3HU
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NHOPMALIMOHHBIX 1 KOMMYHUKaLMOHHbIX
TEXHOJIOFN B PELIeHUN KOMHUTUBHBbIX,
KOMMYHUKATUBHbLIX WU OpraHM3auMOHHbIX|

3aja4  Cc  cobnwopgeHvem  TpeboBaHMN
SProHOMUKKN, TexHuKn 6esonacHocTy,
FUrneHsbl, pecypcocbepexeHus,

NPaBOBbIX W 3TUYECKUX HOPM,
NHpOPMaUMOHHON Be3onacHoCTK;
- BJlafeTb HaBblkaMW pacno3HaBaHMA W
3alLUTblI MHpopMaL MM, NHHOPMaLLMOHHON
6e30nNacHOCTN IMYHOCTK

HOPM

OK 03 NMnaHupoBaTb U
peann3oBbiBaTb
cobcTBEHHOE
npodgeccnoHanbHoOE "
NIMYHOCTHOE pa3BuUTue,
npeonpuHMMaTENbCKYHO
nesaTeNbHOCTb B
npodeccrnoHasibHON
crepe, UCnosib30BaThb
3HaHWA N0 PUHAHCOBOW
FPAaMOTHOCTM B
Pa3INYHbIX XXN3HEHHbIX
CUTYaLMNax

B o6bnactmu [yxOBHO-HPaBCTBEHHOIO
BOCMUTaHUSA:
ChOPMUPOBAHHOCTb HPaABCTBEHHOIO
CO3HaHWS, 3TUYECKOro NMoBeAEHMS;
- CNocoBHOCTb OUEeHMBaTb CUTyauUlo W

NPUHUMATb OCO3HaHHbIe peLleHmns,
OPUEHTUPYSACH Ha MOpaJibHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTY;

- O0CO3HaHWEe JIMYHOro  BKJada B

NOCTpOeHne ycTon4umesoro byayuiero;

- OTBETCTBEHHOE OTHOLWEeHMe K CBOUM
pooutenamMm wn (Mnu) OpyruMm  4YjieHam
ceMbW, CO3JaHUNID CeMbW Ha OCHOBE
OCO3HAHHOIo MPUHATUSA LLleHHOCTEWN
CeMenHOW >XU3HW B COOTBETCTBUN C
TpaamunaMmn Haponos Poccuu;

- YMeTb OMNepupoBaTb MOHATUAMU: paLUNOHaNbHbIE,
MppaunoHasbHble, MNOKa3aTeslbHble, CTEreHHbIE,
norapumMmnyeckmne, TPUrOHOMETPUYECKNE
YPaBHEHNS N HEPABEHCTBA, UX CUCTEMBbI;

- YMeTb OMnepupoBaTb MOHATUSIMW: MHOMOrpPaHHUK,

ceyeHMe MHOrorpaHHuka, kKyb, napannenenuvneg,
npusmMa, nupamuaa, Gurypa U MOBEPXHOCTb
BpalLeHusl, UWIMHAP, KOHYC, wWap, cdepa, cevyeHuns
burypbl  BpalleHusl, MJIOCKOCTb, Kacatoulascs

cdepbl, UMANHAPA, KOHYCa, Miowaib NOBEPXHOCTMU
nupamMmnabl, NpPuU3Mbl, KOHyCa, UWAMHApPA, niowanb
cchepbl, obbem Kyba, MPAMOYr0JIbHOIr O
napannenenunena, NnupaMmuabl, NPU3Mbl, LUMINHAPA,
KOHYCa, Wapa; yMeHne n3obpa>kaTb MHOrOrpaHHUKM
N NOBEPXHOCTWN BPaLLEHWUs, UX CEeYeHUs OT PYKW, C
MOMOLLbIO YyepTeKHbIX WHCTPYMEHTOB n

OBniageHne YHUBEPCaJIbHbIMU

DNEKTPOHHbLIX CpeacTB, YMETb PacCno3HaBaTb
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perynaTuBHbIMN OENCTBUSMMU:
Q) caMoopraHmnsauyuns:

- CaMOCTOSITENbHO OCYLLEeCTBNATb
Nno3HaBaTesIbHYIO NeATeNbHOCTb,
BbIABNATL  MNpobnembl, CTaBUTb WU
cbopMynmpoBaTb COBCTBEHHbIE 3adayvn B
obpa3zoBaTesbHOM nessTeNbHOCTH n
DKU3HEHHbIX CUTYaunsax;

- CaMOCTOSITENIbHO COCTaBNSATbL  MaH
peLleHns npob6siemsl C y4yeToMm
NMEIOLLIMXCS  PecypcoB, CoBCTBEHHbIX|

BO3MO>XHOCTEN N NpeanoyYTeHnn;
- NaBaTb OLLEHKY HOBbIM CUTYaLUAM;

cnocobcTBOBaTH dhopmMmnpoBaHumio n
MPOSBJIEHNIO  LUMPOKOW  3pyauuun B
pa3HbiX 061acTaX 3HaHWKW, MOCTOSHHO
NnoBbILWATbL CBOM obpa3oBaTesibHbIN U

KYNbTYPHbIA YPOBEHb;
0) CAMOKOHTPOJIb:
MCMOsIb30BaTb MNpueMbl pedekcun ans

OLLEHKW cuTyauuu, BbiboOpa BepPHOro
pelLleHuns;
- yMeTb OLleHMBaATb PUCKN n

CBOEBPEMEHHO MPUHMMATb peLleHnusa Mo
NX CHUXKEHWUIO;

B) SMOLMOHAJIbHbIN NHTENNEKT,
npeanonarawmm chopMmMpoOBaHHOCTb:
BHYTPEHHEN MOTUBALWUN, BKJKOYaOLWEN

CUMMETPUI0 B NPOCTPAHCTBE;, YyMEeTb Pacrno3HaBaTb
NpaBWJibHblIE MHOIMOr PaHHUKN;

- YMeTb OMNepupoBaThb MOHATUAMMU: MPAMOYroJibHAA
CUCTeMa KOOPAWHAT, KOOPAMHATbl TOYKWU, BEKTOP,
KOOpAWHaTbl BEKTOpa, CKalspHoe npoun3BedeHue,
yros  Mexay BeKTopamu, CyMMa BEKTOPOB,
Npou3BedeHNEe BeKTOpa Ha YMCNO0; HaxoauTb C
MOMOLLbID  M3YYEHHbIX  (POPMYN  KOOPAMHATHI
cepeauHbl OTpe3Ka, PaCCTOsiHME Mexnay [AByMs
TOYKaMu
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CTpeM/IeHNe K OOCTUMXKEHUIO Uenn wu
ycrnexy, ONTUMWU3M, WHULNATUBHOCTD,
YMEHMEe OeNCTBOBaTb, UCXOAOS U3 CBOUX
BO3MOXXHOCTEWN;

- SMMNaTuK, BKJIOYawLWen crnocobHOCTb
MOHWMATb 3MOLMNOHANIbHOE COCTOSIHUE
npyrux, YYUTbIBATb ero npu
OCYLLECTB/IEHNN KOMMYHUKaLWun,
CnocobHOCTb COYYBCTBMIO n
conepeXxmBaHuio;

- COUMaNbHbIX HaBbIKOB,
CNocOobHOCTb BbICTPaMBaTb OTHOLUEHUA C

K

BKJ/TIO4YalOLLUX

opyrumm nonbmu, 3aboTuThCH,
npoABAATbL  WHTEpec W  pa3pewaTb
KOHMJINKTbI
OK 04 3dhhpekTnBHO FOTOBHOCTb K CaMopa3BUTUIO,- YMETb ONepupoBaTb MOHATUAMU: CIIYHaNHbIN OMbIT
B3aMMOOENCTBOBAaTb N [CAMOCTOATE/IbHOCTU Uy cnyyamHoe cobbiTMe, BEPOATHOCTb CJIy4YalHOro
paboTaTb B KOJIJIEKTUBE [CamMoornpeneneHuto; cobbITUSA; yMeTb  BblYUCAATbL  BEPOATHOCTb  C
N KOMaHOe -OBJlajeHune HaBblKaMu y4yebHO-ncnonb3oBaHNEM rpadpnyeckunx MeTo0B;
nccnenoBaTesibCKON, NPOEKTHON UNPUMEHATb  (OPMYJibl  CNOXEHUSA U YMHOXeHUA
couMnanbHOW AesATesIbHOCTY; BEepOATHOCTEN, KOMOUHATOPHbIE (PaKTbl U POPMYJibl
OsnapeHue YHUBEPCaJIbHbIMUNPU pelleHnn 3aAayvy; oueHMBaTb BEpPOATHOCTWU

KOMMYHWUKaTUBHbIMN OENCTBUSMU:
0) coBMecTHasa feATeNbHOCTb:

- MOHNUMaTb n NCNonb30BaThb
npenMyulecTBa KOMaHOHOM n
NMHOUBMAYanbHON paboThl;

- NPUHUMATb Lenm COBMECTHOWN

peasibHbIX COObLITUW; 3HAaKOMCTBO CO CJlyHauHbIMU
BeJINYNHAMMU; yMeHune NpUBOANTL npumepsbl
NPOsIBNEHNA 3aKoHa BONbLUMX Yncen B MPUPOLHbIX U

06LLEeCTBEHHbIX ABNEHUSX;
- ymeTb cBob6boAgHO oOMepupoBaTb MOHATUAMU:
CTeneHb C  UeNnbiM  MoKa3aTeNeM, KOpPEHb
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nesaTenbHOCTH, OpraHn3oBbIBaTb
KOOPAMHNPOBATbL  OENCTBUA MO  ee
NOCTUXKEHMIO: COCTaB/IATb naaH
NencTBUN, pacnpenenaTb Posn C Y4eTOM
MHEHUIN y4aCTHUMKOB obcyxxaaTh|
pe3ysbTaTbl COBMeCTHON paboThl;

- KOOPAWHMPOBATbL U BbINONHATL paboTy
B YC/IOBUSX peasibHOro, BUPTYasibHOro un
KOMBMHNPOBAHHOIO B3aUMOLENCTBUS;
OCYLLECTBNATb NO3MTUBHOE
CTpaTernyeckoe noseneHmne B
Pa3/INYHbIX CUTyaumnsx, NPOABNATH
TBOPYECTBO U  BooOpakeHne, ObiTh
WHULWNATUBHbIM.

OsnageHune YHUBEPCAIbHbIMM
PEerynsaTUBHbIMN OENCTBUSMMU:

r) NnpuHATNE ceba n apyrunx aoaen:
NMPUHUMATb MOTUBbI U aAPryMeHThI
APYrx Nl04en npmn aHaanse pesysibTaToB

7

NeATeNbHOCTU;
- Npu3HaBaTb CBOe TMpPaBO M MNpPaBo
apyrux niogen Ha owmnbkm;

- Pa3BUBATb CMocobHOCTb MOHMMaTb MNP,
C No3nunn Apyroro 4esjsoBekKa

HaTypaJibHON CTerneHu, CTerneHb C paulOHasIbHbIM
rMnokasaTenem, cTeneHb C 0EeNCTBUTESNIbHbLIM
(BeWeCcTBEHHbLIM) MNOKa3aTeneMm, norapudm 4ucna,
CUHYC, KOCUHYC U TaHreHC NPOM3BOJIbHOIO YNCNa;
ymeTb cBob6OOHO onepupoBaTb MOHATUAMW:
rpadunk pyHkunm, obpatHasa PyHKLNSA, KOMMNO3ULKUSA
byHKUNN, NnHenHaa  QyHKUUA, KBagpaTuyHas
pyHKLNSA, cTeneHHas dyHKLNA C LesbiM
MokasaTeneMm, TPUroHOMeTpuyeckue  PyHKUMUN,
obpaTHble TpUroHoMeTpuyeckue dhyHKUMUN,
MokasaTesibHas W JsorapumMmmyeckas QyHKLUN;
YMeTb CTPOUTb rpaukn QYyHKLUNNA, BbINOJHATH
npeobpa3oBaHnsa rpamKoB PYHKUNN;

yMeTb WCNoJb30BaTb rpauknm QyHKUUN 414
N3Y4YeHNS NMpoLecCcoB U 3aBUCUMOCTEN MPU peLueHnn

3a4a4 W3  Ogpyrux y4yebHbix npeaMeToB U U3
peasibHON XKU3HU; Bblpa)kaTb dopmMmynammn
3aBMCUMOCTU MeXAy BeJSIMYNHaMu;

- cBobOOHO onepumpoBaTb MNOHATUAMMU: YETHOCTb
pyHKUUN, nepnoanvHoOCTb dpyHKUMUN,
OFPAaHNYEHHOCTb hyHKUUN, MOHOTOHHOCTb|
pyHKUMN, DKCTPEMYM QYHKUUK, Hanbonbliee wu

HauMeHbllee 3Ha4YeHUs PYHKLUUU Ha MPOMEeXyTKe;
yMeTb MPOBOAUTL UccnenoBaHue PyHKLNY;

yMeTb WCMNONb30BaTb CBOMCTBA W rpadukn
hyHKUMA ONA pelleHns ypaBHEeHWN, HEepPaBEHCTB U
3anav C rnapameTpamu; n3obpaxkaTb Ha
KOOPAWHATHOM MJIOCKOCTU MHOXXECTBa peLleHun
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YPaBHEHUN, HEPABEHCTB N X CUCTEM

OK 05 OcyuwiecTtBnaTb
YCTHYIO U MUCbMEHHYIO
KOMMYHUKaLMNIO Ha
rOCyaapCTBEHHOM f3blKe
Poccunimnckon degepaumnu
C y4eToMm ocobeHHOoCTen
coLMaNbHOro u
KY1IbTYPHOrO KOHTEKCTa

B obnacTtu acTeTnyeckoro BOCNMTaHUS:
3CTEeTUYEeCKoe OTHOLWIEeHNe K Mupy,
BKJIlOYaAsA 3CTeTUKYy ObiTa, Hay4yHOro u
TEXHNYEeCKOoro TBOPYECTBa, cnopTa,
TpyOa 1 obLecTBEHHbIX OTHOLUEHUIA;

- CNOCOBHOCTb BOCMPUHMUMATbL Pa3/inyHbIe
BUAbI NCKYCCTBa, Tpaanunn n
TBOPYECTBO CBOEro WU ApYyrux Haponos,
owlyuiaTb 3MOLMOHa/IbHOE BO34ENCTBUE

NCKYCCTBa;

- ybexxOeHHOCTb B 3HAYMMoOCTU  Ons
NMYHOCTU 1 obuiecTBa OTEYECTBEHHOIO U
MNPOBOIrO NCKYCCTBa, 3THNYECKUX|
KYNbTYPHbIX Tpaguuum WU  HAPOAHOro
TBOpPYECTBa;

- TOTOBHOCTb K CaMOBbIPa>XEHUIO B
pa3HbIX BMAAX WCKYCCTBa, CTpeMJieHune
NPosBNATb KayecTBa TBOPYECKON
NINYHOCTW;

OsnapeHune YHUBEPCANbHbLIMM

KOMMYHWUKaTUBHbIMN 0EeNCTBUAMU:

a) obweHmne:

- OCYLLEeCTBJIATb KOMMYHUKaLUN BO BCeX|
chepax XN3Hu;

- pacno3HaBaTb HeBepbanbHbIe cpencTBa
obLeHus, NOHMMaTb 3HaYeHune

yMeTb OMNepupoBaTb MOHATUSMU: CpeaHee
apudpmeTnyeckoe, MeauaHa, Haubonbluee
HauvMeHbllee  3Ha4YeHus, pa3Max, Aucrepcus,
CTaHOAPTHOE OTKJIOHEeHMEe 4ucsioBoro Habopa;
yMeHune N3BneKaTb, NHTEPNpPeTUpoBaTh
MHopMaumo, NpeacTaBieHHyo B Tabauuax, Ha
nnarpammax, rpadukax, OTpa’kalollyld CBOWCTBa
peanibHbIX MNPOLECCOB W SIBNEHWIA; NpeacTaBnAaTb
MHGpoOpMauMlo C MoMolbio Tabauu 1 Anarpamm;
nccnenoBaTb CTaTUCTUYECKUE AAHHbIE, B TOM YUCE
C MNPUMEHEeHMeM  rpadnyeckmx MeToOoB W
5JIEKTPOHHbIX CPEeACTB;

- YMeTb OMnepupoBaTb MOHATUSMU: TOYKa, NpsMas,
MJIOCKOCTb, MPOCTPAHCTBO, [ABYrpPaHHbIA  yron,
CKpelinBaowmecs npsamble, MNapanfenbHoCTb U
nepneHaVKYISPHOCTb MPSMbIX U MAOCKOCTEN, YroJ
Mexay npsaMbiMKA, Yron Mexay npsMon wu
MJIOCKOCTbIO, yron Mexnay NJIOCKOCTSIMU,
pacCTOsiHUE OT TOYKM [0 MJIOCKOCTU, PacCTosiHME
Mex Oy NPsMbIMU, PACCTOSTHUE MexX Oy MI0CKOCTAMU;

-  yMeTb WCMNOJb30BaTb MNpW peleHnn 3apad
M3y4yeHHble (akKTbl W TeopeMbl MNJAaHUMETPUK;
yMeHune oLeHMBaTb pa3mepbl 061HeKTOoB

OKpY>KaloLLero Mmpa

COLMNaJIbHbIX 3HAKOB, PacCrno3HaBaTb
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NPeanocCblIKU KOHMJIMKTHBIX CUTYaUni n
CMSAr4aTb KOHQJINKThI;

- pa3BEPHYTO M JIOTUYHO M3NaraTb CBOIO
TOYKY  3peHUss C  MCMOJIb30BaHMEM
A3bIKOBbIX CPeACTB

OK 06 lNposasnaThb
rpa>KaaHCKO-
MaTPUOTUNYECKYIO
no3unuyuto,
NEeMOHCTPUPOBATDb
OCO3HAHHOE MoBeaeHne
Ha OCHoOBe
TPaONLMNOHHbIX
obLievyenoBeyecknx
LLEHHOCTEeWn, B TOM 4ucne
C Y4eTOM rapMoHM3aumnmn
Me>XHaLMOHAbHbIX U
MeXXPEesINrno3HbIX
OTHOLLUEHWWN, NPUMEHATb
CTaHOapThI
QHTUKOPPYMNLNOHHOIO
noBeaeHuns

- 0CO3HaHue obyvalLWmMMNCs POCCUNCKON
FPa>KgaHCKOW MOEHTUYHOCTN;
LeneHanpasieHHoe pasBuTUNE
BHYTPEHHEN MNO3UUUM  JINYHOCTM  Ha
OCHOBE OYXOBHO-HPABCTBEHHbIX|
LLeHHOCTEWN Hapo4oB Poccunckon
depnepauunn, NCTOPUNYECKNX 7
HaUWOHA/IbHO-KYIbTYPHbIX Tpaouuunn,
opMMpoBaHMe  CUCTEMbl  3HAYUMBbIX|
LLeHHOCTHO-CMbICJI0BbIX YCTAHOBOK,
QHTUKOPPYMNUMOHHOIO  MUPOBO33pPEHUNS,
NpPaBOCO3HaHWUA, 3KOJIOMMYEeCKON
KYJbTypbl, CNOCOBHOCTN CTaBUTb Lenn u
CTPOUTb XXWU3HEHHbIE MMaHbI;

B 4acTun rpa>xaaHCKOro BOCNMTaHUA:
OCO3HaHME CBOUX KOHCTUTYLMOHHbIX
npaB n o6sa3aHHOCTEN, yBa>KeHMe 3aKOHa
N NpaBoNoOpsOKa;

MPUHATNE TPaONLMOHHbIX
HaUWOHa/bHbIX, obLievyenoBevyeckmx
F'YMaHUCTUYECKNX W OEeMOKPaTUYECKUX
LLleHHOCTen;

- YMeTb OnepupoBaTb NOHATUAMU: MPSAMOYroJsibHad
cucTeMa KoopauHaT, KOOPAWHATbl TOYKU, BEKTOP,
KOOpAWHaTbLl BEKTOPA, CKaJIApHOe npomnsseneHme,
yros Mmexxny BeKTopamMuy, CyMMa BEKTOpPOB,
npovsBefeHne BEKTOPa Ha YMC/0; HAXOAUTb C
MOMOLLLbIO U3YYEHHbIX (hopMyn KoopaANHaTbI
cepenuHbl OTpe3Ka, pacCToAHME MeXay OBYMS
TOYKaMW;

-yMeTb BblbpaTb NOAXOOALWNNA U3YHEHHbIN METOo[,
019 peleHns 3a4ayn, pacnosHaBaTh
MaTeMaTnyeckme pakTbl U1 MaTEMATUYECKNE
MOZeNn B NPUPOOHbIX U 0OLLECTBEHHbIX ABIEHUSX, B
NCKYCCTBE; YMEeHne NpuBoanTb NpuMepsbl
MaTeMaTNYeCKUX OTKPbITUA POCCUNCKON N MUPOBOW
MaTeMaTNYeCKON HayKW.

- YMeTb OnepupoBaTb MOHATUAMWU: CYHaWHbIN ONbIT]
N cnyyamHoe cobbiTne, BEPOSATHOCTb CJYYaWHOro

cobbiTSA; yMeTb  BbIYUCAATbL BEPOSATHOCTb C
MCNOSIb30BaHNEM rpaunyeckmx MEeTOo[LOB;
NPUMEHSATb (QOPMYJibl  CJIOXKEHUA U YMHOXEHUS

BEPOATHOCTEN, KOMOUHATOPHbLIE (PaKTbl N hopMy bl
npn peweHUn 3ajay; oueHWBaTb BEPOATHOCTU

- TOTOBHOCTb MPOTUBOCTOATb NAEOJIOM NI

PeaJibHbIX CcoObITUI; 3HAKOMCTBO CO CJ'Iy‘-IaI7IHbIMI/I
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SKCTPeEMn3Ma, HaLMOHaN3Ma,
KceHogobum, ANCKPUMUHALUNW rno
COLMANbHLIM, PEINTNO3HbIM, pPaACOBbIM,
HaLUMOHaJIbHbIM MPU3HaKaM;

- FOTOBHOCTb BeCTU COBMECTHYI0

NeATENIbHOCTb B MHTEpPECaX
rpaxxagaHCKoro obuwiecTBa, Y4aCTBOBaTb B
CaMoyrnpaBineHnn B

obweobpa3oBaTesibHON OpraHM3aunm wu
1E€TCKO-IOHOLLECKNX OpraHn3aumsx;

- yMeHue B3aMMOOENCTBOBaTb C
couManbHbIMU NHCTUTYTaMun B
COOTBETCTBUM C UX (QYHKUMSMU U

Ha3Ha4YeHunewm;
- FOTOBHOCTb K TyMaHUTapHOM 1
BOJIOHTEPCKOW OeATeNIbHOCTMU;
NaTPMOTNYECKOr0 BOCMUTAHUS:

- CopMUPOBAHHOCTb POCCUNCKOWN
rpa>kgaHCcKom NOEHTUYHOCTMN,
naTpuoTM3Ma, YBaXXeHUA K CBOeMYy
HapoAay, 4yBCTBa OTBETCTBEHHOCTU
nepen PoonHown, ropaoCcTn 3a CBOM Kpawn,
CBOO PoaMHY, CBOWM £A3bIK N KYJbTYpy,
npotLusoe n HacTosLLee
MHOroHauMoHanbHOro Hapona Poccun;

- LLeHHOCTHOe OTHOLLEHME K
roCy4apCTBEHHbIM CMMBOJ1AM,
NCTOPNYECKOMY N NPUPOAHOMY|

BEJINYNHaMWU, yMeHune

06LLEeCTBEHHbIX ABIEHUNSAX

npodaB/1eHNA 3aKOHa bonblNX Yynucen B npmMpoaHbLIX U

npMBOoOAMTb  MpPUMepSI
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Hacneguio, MNaMATHUKaAM, Tpaguumam
Hapoaos Poccun, pocTmxeHnsm Poccun B
HayKe, NCKYCCTBE, CNopTe, TEXHOOrnsax
N TPYAE;

- ngenHasa ybexxaeHHoCTb, TOTOBHOCTb K
cny>xeHuto 1 3awmte  OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyabby;

OCBOEHHbIe obyyatowmmmcs
MexnpeaMeTHble NOHATUSA n
YHUBepCasibHble  y4yebHble  AencTBus
(perynsiTusHble, no3HaBaTesIbHblE,

KOMMYHWUKaTUBHbIE);

- CNOCOBHOCTb UMX WUCMNOJSIb30BaHUA B
Nno3HaBaTesIbHOM % couymanbHoOn
npakTuke, rOTOBHOCTb K
CaMOCTOATENIbHOMY  TJIAHUPOBAHUID U
oCyLLEecTB/ieHUO y4ebHon feaTenbHOCTH,
opraHmsaunm y4ebHoro coTpypHuyecTBa
C neparornyeckmmm paboTHUKaAMM WU
CBEPCTHMKAMM, K YHaCTMIO B MOCTPOEHUN
NWHONBNLOYAIbHON obpa3oBaTesibHON
TpaekTopuu,

- OBJlafeHne HaBblkaMin y4ebHo-
nccnenoBaTesIbCKoOW, MPOEKTHON Y
COLMaIbHOW OeATeNbHOCTH

OK 07 CopnencrteoBaTb
COXpPaHeHuto
OKpYy>KatoLen cpeabl,

- HEe NpUHMMaTb OENCTBUSA, MPUHOCALLNE
Bpen OKpy>Xatlollen cpene;
- yMeTb NMPOrHo3mMpoBaThb

HenpepbIBHAA

nepBoobpasHasn, onpenesieHHbIi WUHTerpasn; yMeTb

yMeTb OnepupoBaTb

dhyHKLUMA,

NOHATUAMU:  PYHKLMS,

npon3BoAHas,
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pecypcocbepexeHuto,
NPUMEHATb 3HaHUsA 0b
N3MEHEHUN KNumaTa,
NpUHLMNbI 6epexxMBoro
NPon3BOACTBA,

PP PEeKTUBHO
NencTeBoBaThb B
4pe3Bbl4alHbIX
CUTyaumnsax

HebnaronpusaTHbIE 3KOJIOTNYeCKne
nocnencTeunsa npennpuHMMaemblX
NeNCTBUNW, NpefoTBpaLlaTh UX;
pacluMpuTb  ONbIT  AEATEeNbHOCTU
SKOJIOrM4eCKON HanpaBAeHHOCTY;
pa3pabaTbiBaTb  MaaH pelleHns
npobsembl C y4yeToMm aHann3a
NMeEIoLLNXCS MaTepuanbHbIX "
HemMaTepuasibHbIX PeCypCoB;
OCYLLeCTB/IATbL  LesieHanpaBJ/ieHHbIN
MOWUCK repeHoca cpencTts u crnocobos
NeCTBMA B NPOPeCcCUoHaibHY0 cpeay;

- yMeTb NepeHoCnTb  3HaHWUS B
NO3HaBaTeJIbHYIO n NPaKTNYECKYIO
061aCcTnN XXN3HeneaTeNbHOCTH;

- npepnaraTtb HOBble MPOEKTHI,
oUueHMBaTb MAen C Mo3ULUN HOBU3HBI,
OPUrMHAIbHOCTMN, NPaKTUNYECKOMN
3HAYMMOCTM;

NaBaTb OLIEHKY HOBbIM CUTYyaUuUaM,
BHOCUTb KOPPEKTUBbI B [OeSATENIbHOCTb,
OLUEeHMBATb COOTBETCTBME pPE3Y/IbTAaTOB
Lenam

HaxoOUTb MNPOU3BOAHbIE 3NEeMeHTapHbIX (QYHKLUN,
MCNONb3ys CNpaBOYHble MaTepunasibl; NCCriefoBaTh B
NPOCTENLNX CyYasaX (PYHKUMW Ha MOHOTOHHOCTb,
HaxoauTb HaubonblIMe N HauMeHblLUne 3HaYeHus
pyHKUNN;, CTPOUTb rpadMkKMm  MHOrMOYJIEHOB (
MCNOSIb30BaHMNEM annapaTa MaTemMaTMn4eCcKoro
QHann3a; NMPUMEHSATb MPOU3BOLAHYIO MPU peLleHnn
3a4ad Ha ABUKEHWNE; pewaTb MPaKTUKO-
OPUEHTUPOBaHHbIE 3aja4Yn Ha Haubonbwne u
HavMeHblUMe 3Ha4YeHUd, Ha HaxoXAeHue nyTwu,
CKOPOCTU N YCKOPEHUS;

yMeTb OnepupoBaTb MOHATUAMU: [ABUXKEHUEe B
NpoCTpaHCTBE, NOAOOHbLIE hurypbl B NPOCTPAHCTBE;
MCnonbL30BaTh OTHOLleHue naowanen
nogepxHocten m ob6bemoB MOAOOHLIX uUryp npu
peweHun 3a8av;
yMeTb BbIYUC/IATL reoMeTpudyeckne BeJSINYUHDI
(onnHa, yron, naowapdb, obbeMm, nsowanb
MOBEPXHOCTU), UCMONb3ySA M3y4YeHHble (opMyJbl ”
MeToAbl

[1K 1.3. BLITIOSHATE KOMITJIEKC
MepOTIpUSTUI TI0 COOpKEe,
peryMpoBKe U UCTIBITAHUIO
CUCTEM, arperaToB U y3/I0B
CTPOUTENbHBIX MAllWH, AJIs

- obecnevyeHne cpopMMPOBAHHOCTU IOTMYECKOrO,
anropuTMMUYECKOro N MaTeEMaTUYeCKOro
MblLUEHUS;

- obecneyeHmne chopMUPOBAHHOCTN YMEHNI
1IPUMEHSTb NOJIyYEHHbIE 3HAHUSA MPU peLleHnmn

pa3JZINYHbIX 3ada\,
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OLIeHKM KauecTBa
BBITTOJIHEHHBIX PaboT.

[1K 2.6. OnpegenaTts
MPUYMHBI, TPUBOASLIE K
nedeKTam B CBapHBIX
CcoeZIMHeHUSIX KOHCTPYKLIUU
ABTOMOOWIEN U CTPOUTETbHBIX
MallliH TPU PEMOHTe.

- yMeHune BbIMNOJIHATb pacyeTsl npu
KOHCTPYUpPOBaHUNN CBapPHbIX coeNHEeHNN n

KOHCTPYKL NI
- ocyuwiecTBsieHMe pa3paboTku
BbIHMCNNTESNIbHbBIX N MPOEKTHbIX paboT

rpagpu4eckux,
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2. CTpyKTypa u coaep>xaHue odwieobpasoBaTtesnbHOM

OAUCLUNJINHbDI

2.1. ObbeM AMCUUNJINHDbI U BUA bl y4ebOHOM padoThl

Bun yuebHomn padboThbl Ob6bbemM B
qyacax*

O61bem obpasoBaTesibHOM NPOrpaMMmbl 340

AVUCLUMNJINHDI

B T.4.

OcHOBHOe copep>XaHue 278

BT. Y.

TeopeTunyeckoe oby4eHne 220

NpakTUYeCcKmne 3aHATUA 58

NMpocgeccmoHanbHO-OPUEHTUPOBaAHHOE 56

copaep>XaHue (copep>xaHue NpPUKAaAHOro Moayns)

BT. Y.

TeopeTnyeckoe obyyeHune

MpPakKTNn4eckme 3aHATUS 56

NMpoMe)XyTouyHasa aTTrecTaums 12

(amddbepeHuMpoBaHHbIA 3a4eT, dK3aMeH)
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2.2. TeMaTM4YECKMM NJIaH U copep >XaHue AUCLMUMNIIUHDI_

Copep>xaHue y4ebHOro matepumana (OCHOBHOE U dopMupyem
HaumeHoBaHue npocgeccMoHaNbHO-OPUEHTUPOBaHHOeE), NabopaTopHbie U O6bemMm ble
pa3nesnoB U TeM npaKkTU4YeCcKue 3aHATUA, NPUKAAAHOU Moaynb (nNpum 4YacoB | KOMNETeHUuM
HaJsIn4Ymmn) 7]
1 2 3 4
OCHOBHOe copep>XaHue
Paszpnen 1. 20
MoBTOpEeHue Kypca
MaTeMaTUKM
OCHOBHOM LUKOJbl
Tema 1.1 CooepxxaHue y4ebHoro matepmana
Uenb " 3agayn | ba3oBble 3HaHMA U yMeHNA Mo MaTeMaTUKe B NpodecCcrnoHasibHON
MaTeMaTukum npu n B I'IOBceJJ,HeBHOVI neaTenbHOCTN.
OCBOEHMUMN KoMmbuHnpoBaHHOE 3aHATHNE 2
crneymnanbHOCTH
Tema 1.2 CopepxxaHue y4ebHOro matepmana OK-01, OK-02,
Yucna n | AencTtBna Hag MNONOXKUTENIbHbIMU U OTpUUATESIbHLIMU YUCaMN, OK-03, OK-04.
BbIYUCJIEHUS. 06bIKHOBEHHbLIMUN N OECATUYHLIMK ApoBaMN. OK-05, OK-06.
BblparkeHus n | AencTBna co cteneHsamm, PopMysibl COKPALLEHHOTO YMHOXEHUS. 2 OK-07
npeobpa3oBaHuis KoMbunHnpoBaHHOE 3aHATHE MNK1.32.6
Tema 1.3. NpodeccmoHanbHO-OPUEHTUPOBAHHOE copepxaHue o
feomeTpus Ha | (copep>XaHue NpUuKAagHOro Mmoayna)
MAOCKOCTU Buabl nnockux ouryp v nx naowagb.
NMpaKTUKO-OPUEHTUPOBAHHbLIE 3afda4Yn B Kypce reoMeTpumm Ha 2
MJOCKOCTU
MpakTn4yeckoe 3aHATUE
Tema 1.4 Cooep>xxaHue y4ebHoro matepmana
MpoueHTHbIe MpocCcTbie NPOUEHTHI, pa3Hble cnocobbl X BblYUCAEHNA. CIIOXKHbIE
BblYNCNEHUS MnpouUeHThI 4

MpakTn4yeckoe 3aHATUE

30




Tema 1.5 CopepxxaHue y4ebHoOro matepmana

YpaBHEHUS n | JInHenHble, KBaAapaTHble, AOPOOHO-NMHENHbLIE YpPaBHEHUS W©

HepaBeHCTBa HEPaABEHCTBA 2
[MpakTn4yeckoe 3aHATUE

Tema 1.6 CopepxaHune y4yebHoro matepunana

CucTtembl ypasHeHun | Cnocobbl pelleHns CUCTeM  JIMHEWHbIX ypaBHeHUW. [loHATuS:

N HEPaBEHCTB MaTpuua 2x2 u 3x3, onpepgenutens MaTpuubl. Meton [aycca. 6
Cncrtembl HENMHENHbIX YpaBHEHUN. CNCTEeMbl HEPABEHCTB
KomMbuHnpoBaHHOE 3aHATHNE

Tema 1.7 Conep>xaHune yyebHoro matepuana

BXOZHO KOHTPOJIb BbluncneHna wn npeobpa3oBaHUs. YpaBHEHUS W HepaBeHCTBA.
f[eomMeTpusa Ha NJIOCKOCTHU 2
KoHTponbHaga paboTa

Paspen 2 MMpaMmbie 20 OK-01, OK-03,

n NJAOCKOCTH B OK-04, OK-07

NPOCTpaHCTBe MK1.3,2.6

Tema 2.1. Copep>xaHue y4ebHOro matepunana

OcHOBHble noHsTus | NMpeamet ctepeomeTpun. OCHOBHbIE MNOHATUA (TO4Ka, npsaMas,

cTepeoMeTpum. MJOCKOCTb, NPOCTPAHCTBO). OCHOBHbLIE aKCMOMblI CTEPEOMETPUMN. 2

Pacriono)xeHue NMepecekatwwmecs, napassiefnbHble U CKpelwlmBaloLwmecs npsmble.

MNPAMBbIX n | NMprU3HaK ©n CBOWUCTBO CKpewmBawowmMxca npsamMbiX. OCHOBHbIe

MA0CKOCTEN NMPOCTPAHCTBEHHbIE PUTYPHI.
KoMbuHMpoBaHHOE 3aHATUE

Tema 2.2. CopepxaHune y4yebHoro matepuasna

MapannenbHOCTb MapannenbHbie npsaMas M MAOCKOCTb. OnpepneneHune. lpusHak.

npsaMblx, npamon u | CBoncTBa (C [OoOKa3aTenbCTBOM). [lapannenbHble MJIOCKOCTH.

MJOCKOCTMN, OnpepeneHue. TpusHak. CBoucTBa (C [OOKa3aTesIbCTBOM).

naocKocTen TeTpasgp n ero snemMeHTobl. lMapannenennnen v ero 3J1eMeHThI. 6
CsouncTea MPOTUBOMOJIOXKHbIX rpaHen " anaroHanen
napasanenenunena. NocrtpoeHmne ce4eHnn. PelieHne 3aga.
KomMbuHMpoBaHHOE 3aHATUNE

Tema 2.3. Copaep>xaHue y4yebHOro matepuana
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MepneHanKynsapHocT | NepneHanKynsapHble npsmMble. MapannenbHble npsiMmble,
b NPAMbIX, NPAMON U | NepNeHaUKYNAPHbIE K NJOCKOCTU. MNMpun3Hak nepneHankKynsapHoCcTuU
MJOCKOCTMH, npssMon UM nNNOCKOCTU. [loKkasaTenbCTBO. [lepneHonkynsap w
MJOCKOCTEN HaKJIOHHaA. NepneHANKYNSpHbIE NJOCKOCTMW. Mpun3Hak
neprneHanKynsapHOCTU NMNAOCKOCTen. [Joka3aTeNbCTBO. 2
PaccTofaHNA B NpOCTpaHCTBE
KoMbnHMpoBaHHOE 3aHATHE
Tema 2.4. Copnep>xaHue y4yebHoro maTtepunana
Teopema 0  TPeX [Teopema 0 Tpex nNepneHavkynspax. [oKa3aTenbCTBO. Yros
neprneHankynspax MeXAy NMPSIMOI U MIOCKOCTbI0. Yroa MexAay NAoCKOCTSAMM 4
KoMbunH1npoBaHHOE 3aHATHE
Tema 2.5. MpodeccuoHaNbHO-OPUEHTUPOBAHHOE copgep>xaHue
MapannenbHeble, (copep>xaHue NpuKAagHOro Mmoayns)
neprneHankynspHole, | AKCMOMbI  cTepeoMeTpun. [epneHOAnKYyNsapHOCTbL  MpsSiMON 1
CKpeLLmnBaloLLmecs MJOCKOCTU, NapasiesibHOCTb ABYX MNPAMbIX, NepneHANKYNAPHbIX 4
npsMble MJOCKOCTU, MeprneHaANKYNspHOCTb MNJIOCKOCTEN
[MpakTn4yeckoe 3aHATUE
Tema 2.6. Copep>xxaHue y4ebHoro matepmana
PeweHne 3anad. Pacnono>xeHune MpPAMbIX n MJOCKOCTEN B npoCcTpaHCTBE.
rlpﬂMb|e N MIOCKOCTU rlepI'IeH,EI,I/IKyJ'IFlpHOCTb N NapaJi1eNibHOCTb MpPAMbIX U MJI0CKOCTEN.
B NPOCTPAHCTBE CkpelwmBatoimecs npsmble 2
KoHTponbHasa paboTa
Paspen 3. 16 OK-02, OK-03,
KoopauHaTthl " OK-04, OK-07
BEKTOpPbI NK1.3,2.6
Tema 3.1 Copep>xxaHue y4ebHoOro matepmana
JleKkapToBbI [ekapToBbl KOOpAMHATbLI B NpocTpaHcTBe. lNMpocTenwine 3agayn B
KOOPAUHATbI B | KOOpAMHaTax. PaccTtosHne mexny OBYMS TOYKaMW, KOOPAMHATbI 4
MPOCTPaHCTBE. cepeaunHbl OTpeE3Ka
PaccTosiHne mexay | KOMOMHUpOBaHHOe 3aHATHE
OBYyMS TOYKaMMU.

32




KoopaunHaThbl
cepefuHbl oTpe3Ka
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Tema 3.2

Coaep)xaHue y4yebHoro Mmatepurana

BekToOpbI B | BeKTopbl B npocTpaHcTBe. CrnoXeHMe U BblMUTaHME BEKTOPOB.
MPOCTpPaHCTBe. YMHOXeHne BekTopa Ha 4ucno. KomnnaHapHble BeKTOopbl.
Yron mexay | CKkanspHoe npounsBeneHne BEKTOPOB. Pa3sioXeHne BeKTopa Mo
BEKTOpamu. TpeM HekKoMMJaHapHbIM BeKTopaM. KoopAauHaTbl BeKTopa, 6
CkansipHoe CKanapHoe npovssefeHne BEeKTOPOB B KOoOpAMHaATaXx, yroa Mmexxany
npomsBeneHune BEKTOpPaMW, yrosi Mexny ﬂpﬂMOVI N TJIOCKOCTbIO, Yyrojsl Mexay
BEKTOPOB MJOCKOCTAMU. YpaBHEHME TMJIOCKOCTU. [eoMeTpuYecKuim CMbICH
onpegenutens 2x2
KoMbnHMpoBaHHOE 3aHATHE
Tema 3.3 MpodeccuoHaIbHO-OPUEHTUPOBAHHOE coaep>xaHue
MpakKTunKo- (copep>xaHue NpuKAagHoOro Mmoayns)
OPUEHTUPOBAHHbIE KoopAnHaTHas NMaOCKOCTb. BblyncieHmne pacCcToaHUn 1 niaowanen
3a4a4n Ha | Ha NJI0CKOCTN. Koin4eCcTBEeHHble pacyeThbl 4
KOOPAMHaTHON [MpakTn4yeckoe 3aHATUE
MJOCKOCTU
Tema 3.4 CoaepxxaHue y4ebHOro matepmana
PeweHune 3apay. | JlekapToBbl KOOpAOWHAaThI B NMPoOCTpaHCTBe. BekTopbl B
KoopauHaThl n | NpocTpaHcTeBe. CrioXKEeHWe U BblYUTaHME BEKTOPOB. YMHOXeHue
BEKTOPbI BEeKTOpa Ha 4ucno. KomnnaHapHble BekTopbl. CkanspHoe
rnpovssefeHne BeKTOpPOB. PasnoxeHume BeKkTopa Mo Tpem
HeKOMMJaHapHbIM BEKTOpaM. MpocTenwne 3a4a4un B
KoopAunHaTaXx. KoopAuHaTbl BeKTOpa, pPacCTodHMEe Mexnay 2
TOYKaMu, KOOpPANHaTHhI cepenunHbl OTpe3Ka, CKansipHoe
rnpov3BeLeHne BEeKTOPOB B  KoopAMHATax, yroa Mexay
BEKTOpPaAMUN, Yrosa Mexnay npaMon N MJOCKOCTbI, Yrosa Mexnay
MJIOCKOCTAMM
KoHTponbHasa paboTa
Pazpen 4. OCHOBBbI 40 OK-01, OK-02,
TPUrTOHOMETPUM. OK-03, OK-04,
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TpuroHoMmeTpuuyeck
me (pyHKUMUMN

Tema 4.1
TpuroHomMmeTpunyecku
e PyHKLNN

MPOn3BOJIbHOI O yria,
yncna. PaguaHHaga un

Coaep)xaHue y4yebHoro Mmatepurana

PaonaHHasa ™Mepa yrna. [loBOpOT TOYKM BOKPYr Havana
KoopanHaT. OnpepeneHne CUHyCa, KOCUHYCa, TaHreHca u
KOTaHreHca. 3Haku CMHYCa, KOCMHYCa, TaHFreHCa U KOTaHreHca no
yeTBepTSAM.  3aBUCUMOCTb  MeXAYy  CUHYCOM, KOCWHYCOM,

rpagycHas Mepa TAaHM€HCOM N KOTaHIreHCOM OOHOIro U TOoro Xe yria

yrna KomMbuHnpoBaHHOe 3aHATHE

Tema 4.2 Copep>xxaHue y4ebHoOro matepmana

OcHoBHbIe TpuroHomeTpuyeckne toxkpectBa. CMHYC, KOCUHYC, TaHreHcC W
TPUroHOMEeTpPUYEeCKN | KOTAHIeHC yrioB a u - a. PopMybl NpruBeleHns

e ToXX[ecTBa. KombuHnpoBaHHOE 3aHATHNE

dopmy bl

npueeneHns

Tema 4.3 Copnep>xaHue y4ebHoro matepunana

CwuHyc, kKocuHyc, | CyMMa 1 pa3HoCTb CMHYycoB. CyMMa 1 pasHOCTb KOCUMHYCOB. CUHYC

TaHreHC CyMMbl W
pPa3HOCTU OBYX YrjoB
CMHYC U1 KOCUHYC

N  KOCUHYC ABOMHOro yrna. ®opmynabl MNOJOBMHHOIMO yrnia.
Mpeobpa3oBaHnUss CyMMbl TPUFOHOMETPUYECKUX (QYyHKUMA B
rnpomssefeHne wn npomsBeneHns B  CyMMmy. BbipakeHune
TPUrOHOMETPUYECKUX (PYHKLUUA Yepe3 TaHreHc MNOJIOBUHHOIO
aprymeHTa. lMNpeobpa3zoBaHnsa NPOCTENLUMNX TPUTOHOMETPUYECKNX
Bblpa)KeHNW

KoMbnHnpoBaHHOE 3aHATHE

OBOWHOIo yrna.
dopmy bl
MOJIOBMNHHOIO yria
Tema 4.4

DOYyHKUMUN, nx

ceoncTtBa. Cnocobbl
3aZlaHnA PYHKLMN

Coaep)xaHue y4ebHoro Mmatepurana

Obnactb onpepesieHNss U  MHOXECTBO 3Ha4YeHUn (QyHKLUNA.
YETHOCTb, HEYETHOCTb, MEepuoaAnYHOCTb QyHKUUN. Cnocobbl
3aaHNA PYHKLNN

KOM6I/IHI/IpOBaHHoe 3aHATne

Tema 4.5
TpuroHomMmeTpun4ecku
e hyHKUUN, nx

Coaep)xaHue y4yebHoro Mmatepurana

3Ha4YeHun
HEe4YéTHOCTb,

O6nacTtb onpeaeneHus n
TPUFOHOMETPUYECKMX byHKUMRA.

MHOXEeCTBO
YETHOCTD,

OK-05, OK-06,
OK-07
MK1.3,2.6
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CBOMNCTBa U rpaukun

nepuoanNyHoOCTb TPUTrOHOMETpPUYeCKnx GyHKuun. CBoncTBa W
rpadmknm yHKUMNy = Cos X, Yy = sin X, y = tg X, y = ctg X.

KoMmbuHnpoBaHHOE 3aHATHE.

Tema 4.6 CopepxaHune y4yebHoro matepumana

I'Ipe06pa3oBaH|/|e CxaTtune n pacTdaxeHune rpaCbVIKOB TPUTOHOMETPUNYECKNX

rpadpnkoB PYyHKLNRA.

TpuroHomeTpudecku | [peobpasoBaHne rpaKkoB TPUrOHOMETPUYECKMX PYHKLNI

X OYHKLINI NpakTn4yeckoe 3aHATUE

Tema 4.7 MpodeccuoHasIbHO-OPUEHTUPOBAHHOE copep>XxaHue

OnwuncaHune (copep>xaHue npukKnagHoro moaynsa)

MPON3BOACTBEHHbIX Ncnonb3oBaHMe CBOMCTB TPUrOHOMETPUYECKUX  (PYHKLUA B

npoL,eccoB c | NpoheccrnoHasibHbIX 3a4a4ax

PYyHKUNIN

Tema 4.8 Copep>xxaHue y4ebHoOro matepmana

ObpaTHble ObpaTHble TpuroHomeTpuyeckne ¢yHKumn. Wx cBoncTBa WU

TPUroHOMeTpuYecku | rpaduku

e hyHKLMY KomMbnHnpoBaHHOe 3aHATHE

Tema 4.9 Conep>xaHune yyebHoro matepuana

TpuroHomeTpuyeckmn |YpaBHeHMe Cos X = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a,

e YpaBHEHUA U ctg x = a. PeweHue TpuUroHoMeTpuU4eCKUx ypaBHEHUN OCHOBHbIX

HepaBeHCTBa TUNOB: npocrtenwmne TPUroHoMeTpuyeckme ypaBHeHUA,
cBogsilMecs K KBaApaTHbIM, pellaeMble pas3JioXeHueM Ha
MHOXXUTEeNN, OOHOPOLHbIE.
[MpocTenwine TpUroHOMeTpruyeCcKne HepaBeHCTBa
KomMbuHnpoBaHHOE 3aHATHE.

Tema 4.10 CopepxaHune y4yebHoro matepuana

Cucrtembl Cnctembl NPOCTENLLUNX TPUTOHOMETPUYECKUX YPaBHEHNI

X YpaBHeHUM"

Tema 4.11 CopepxxaHue y4ebHoro matepmana

Mpeobpa3oBaHMe TPUTOHOMETPUYECKUX BbIPaXXeHUN. PelleHune

36




PeweHune 3a4au.

OCHOBbI
TPUTOHOMETPUN.
TpuroHomMmeTpun4ecku
e PyHKUNNn

TPUrOHOMETPUYECKUX YPaBHEHUW N HEpPaBEHCTB B TOM 4ucie C
MCMNOJSIb30BaHMEM CBONCTB (DYHKLNN.

KoHTponbHas paboTa

Paspnen 5.
KoMnnekcHble
yucna

Tema 5.1
KoMnaekKcHble Yyncna

Coaep)xaHue y4yebHoro Mmatepurana

MoHsATME KOMMJIeKCHOro 4ucna. ConpsiKeHHble KOMMJIeKCHbIe
4yucna, Moaysib U apryMeHT KOMMIEKCHOro Yyucnia. dopMa 3anucu
KOMMJIEKCHOrO 4ucna (reometpuyeckas, TPUroOHOMeTpuUYecKas,
anrebpanyeckas). ApupmeTrnyeckme NeNCTBUS C KOMMJIEKCHbIMU
4yucaamu

KoMbunHnpoBaHHOe 3aHATHE
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Tema 5.2 Copep>xxaHue y4ebHoOro matepmana

MpumeHeHne BblnosiHEHME pacyeToB C  TMOMOWbK  KOMIUJIEKCHbIX — Yucen.

KOMMJIeKCHbIX Yncen | Mpumepbl NCNOJIb30BaHNSA KOMMIEKCHbIX YNCEes 4
[MpakTn4yeckoe 3aHATUE

Paspen 6. 40

MpoussopHan

byHKUMN, ee

npuMeHeHue

Tema 6.1 Copep>xxaHue y4ebHoOro matepmana

MoHsTHe OnpepneneHne 4YUCNOBOM MNOCNEeOOBaTE/IbHOCTM M cnocobbl ee

NPON3BOLHON. 3aaHuns. CeoncTBa YMCJI0BbIX nocnenoBaTes/IbHOCTEN.

dopmynbl 1 npasuna | ONpeneneHne npegena nocsiefoBaTeNlbHOCTU.  BblyucnieHne 2

onddepeHumMpoBaHn | Npeanenos nocnenoBaTesIbHOCTEN. Mpenen PYyHKUUN Ha

s beckoHe4yHoCcTU. [lpemen QyHKUMM B To4ke. [lpupaweHune
aprymeHTa. [llpupaweHue dQyHKUMK. 3ajaydn, npuBogsmne K OK-01 OK-02
MOHATUIO npoun3BoaHon. OnpeneneHne NpPousBOAHOW. ANrOPUTM ' '
OTbICKaHUS I|:')|p0|/|3|3'g,u,H0|7| PeA P g P OK-03, OK-04,
KoMbuHMPOBaHHOE 3aHATUE OK-05, OK-06,

Tema 6.2 Copep>xaHue y4ebHoro matepunana OK-07

Mpon3BoaHbIe dopMy bl AnddhepeHLMpoBaHnS. MpaBuia AnddepeHLpPoBaHUS 6 MK1.3,2.6

CYMMBbI, pa3HocTy | KOMOrHMpOBaHHOe 3aHsATUNe

npounsBeneHuns,

4aCTHOIro

Tema 6.3 CopepxxaHue y4ebHOro matepmana

Mpoun3BoaHbIe OnpepneneHuve CJIOXKHOM PYyHKLNN. NMpown3sBonHas

TPUroHOMETpPUYeCckKn | TOUrOHOMETPUYECKUX QyHKLUMNA. NMpon3BoaHaa CIOXHOW PYHKLNN

X DYHKLMIA. KoMbunHnpoBaHHOE 3aHATHE 6

MponssonHas

CNIOXKHOW PYHKLMN

Tema 6.4

Coaep>xaHue yyebHoro MmaTepuana
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MNoHAaTHME o]
HernpepbIBHOCTM

MoHATMe HenpepbiBHON (QyHKUMKM. CBOWCTBaA HeENpPepbiBHOW
PyHKUMNN. CBs3b Mexay HenpepbIBHOCTbIO n

PYyHKUNN. MeTop | anhdepeHunpyeMoCcTblio PYHKUMN B TOYKe. ANrOpuUTM peLleHus
WHTepBaJioB HepaBeHCTB MeTO40M NHTEePBaJIOB

KomMbuHnpoBaHHOE 3aHATUNE
Tema 6.5 Coaep>xxaHue y4ebHoro matepmana

FeomeTpuyeckun  u
PU3NYEeCKM  CMbICN

feoMeTpMYeCKNM CMbICT MNPOMU3BOAHON (YHKLUMM - YrJI0OBOMN
KOI(PPUNLUMEHT KacaTeslbHOM K TrpadmKy QYHKUMKM B TOYKe.

NPOW3BOA4HOWN YpaBHeHMe KacaTeNbHOW K rpaduky QyHKUMnU. ANropuT™m
COCTaBJIEHUA YpaBHEHNS KacaTesIbHOU K rpadunky pyHKumnm y=f(x)
KoMbnHMpoBaHHOE 3aHATKE

Tema 6.6 CopepxxaHue y4ebHoOro matepmana

dm3nyeckmin  cmbich | Pusmyecknin (MexaHmM4YeCcknin) CMbICs1 NPON3BOOHON - MIHOBEHHas

NPON3BO4HOWN B | CKOPOCTb B MOMEHT BpeMeHn t: v=S" (t)

npogeccnoHasibHbIX [MpakTn4yeckoe 3aHATUE

3afa4vax

Tema 6.7 Copnep>xaHue y4ebHoro matepunana

MOHOTOHHOCTb Bo3pacTaHue n ybbiBaHMe (yHKLUMN, COOTBETCTBME BO3pacCTaHUA

DYHKL MW, Toykm | U ybblBaHMA  PYHKUMM  3HAKYy  MPOU3BOLHOMN. MoHATne

3KCTpPEMYMa MPOW3BOLAHON BbICLUEro MNopsifika, COOTBETCTBME 3Haka BTOpPOM
MPOW3BOLAHON BbIMNYKJOCTU (BOrHYTOCTU) (PYHKUMM Ha oOTpesKe.
3agaynm Ha MakKCUMYM U MUHUMYM. NOHATNE aCMMNTOTbI, CNOCO6bI
ux onpegpeneHna. ANroputM  nUcCcnenoBaHUA  PYHKUUKM  W©
MOCTPOEHNs ee rpadmka C MNOMOLLbID nNpou3BoAgHON. [OpobHO-
JINHENHas PyHKUUSA
KoMbunH1npoBaHHOE 3aHATHE

Tema 6.8 Coaep>xxaHue y4ebHoro matepmana

WNccnepoBaHue

. NccnepoBaHne QPyHKUMM HaA MOHOTOHHOCTb W MOCTPOEHue

PYHKUMN W
rpapuKos.

nocTpoenne KoMmbuHnpoBaHHOE 3aHATHNE

rpapurKoB

Tema 6.9 | CopepxaHune y4yebHoro matepuana
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Hanbonbliee n

HaxoxxaeHne Hanbonbluero n HauMeHbLIero 3Ha4YeHUn yHKLUWNA,

HanMeHblUee rnocTpoeHne rpaPmkoB  MHOMO4YJIEHOB C  WUCMNOJIb30BaHMEM 2
3HaYeHUsa pyHKUUN annapaTa MaTeMaTU4eCcKoro aHaamsa
KoMbnHnpoBaHHOE 3aHATHE
Tema 6.10 MpodeccuoHanbHO-OPUEHTUPOBAHHOE coaep>xaHue
HaxoxgeHune (copep>xaHue NnpuKaanaHOro Mmoayns)
ONTUMasIbHOIO HanmeHbliee n HanbonblLiee 3HaYeHNne PYHKLNN 6
pe3sy/bTaTa c | NNpakTn4yeckoe 3aHATNE
MOMOLLbIO
NMPOn3BOAHON B
MpPakTU4YeCKnx
3ajadax
Tema 6.11 CopepxxaHue y4ebHOro matepmana
PeweHune 3agay. | Popmynbl 1M MnpaBuna  audgepeHumpoBaHua.  WccnepoBaHue
Mpoun3ssonHas PYHKLUKUA C MOMOLLbIO nponssogHon. Hanbonbliee n HaunmMeHbLLee 2
byHKUMN, ee | 3Ha4YeHnsa QPyHKUNN
npUMeHeHve KoHTposibHas paboTa
Paspen 7. 46
MHOrorpaHHUKu
TeJsila BpalweHuUs
Tema 7.1 Copnep>xaHue y4ebHoro matepunana
BepLunH®bI, pebpa, | [lOHATME MHOrorpaHHuka. Ero snemeHTbl: BepLIUHbI, pebpa,
rpaHu rpaHu. [OuaroHanb. CeyeHue. Bbinykable U HEBbIMYyKIble OK-01, OK-02,
MHOIOrpaHHMKa MHOIOr paHHUKU 2 OK-03, OK-04,
KoMBUHMPOBaHHOE 3aHATKE OK-05, OK-06,
Tema 7.2 Copep>xxaHue y4ebHoOro matepmana OK-07
Mpu3ma, ee | MMoHATMe npu3mbl. Ee ocHoBaHuMA u 60KOBble rpaHu. BbicoTa MNK1.3,2.6
cocTaBisowume, npusmebl. lpaMaa n HakJoHHaA npusma. lNpaBunbHaa npusMa. Ee
cevyeHune. T[lpamasa wn | ceyveHune 2

npaBnJibHad NPmM3Mbl

KOM6I/IHI/IpOBaHHOG 3aHATne

Tema 7.3

Coaep)xaHue y4ebHoro Mmatepurana

Mapannenenunen, CBOWCTBa npAaAMOYyroJibHOro napasnanaenenuneia,
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Mapannenenunep, Kyb. CevyeHune kyba, napannenenvnega

Kyb. CedyeHue Kyba, | KoMObnHMpoBaHHOE 3aHATHE

napannenenunena

Tema 7.4 CopepxxaHune y4ebHoro matepuasna

Mupamuaa, ee | Mupamnpga n ee snemeHTbl. CedyeHue numpamupabl. lNpaBunbHas
cocTaBidwoLine, nMpamMmmaa. Yce4yeHHas nmpamMmmnioa

cevyeHue. KomMbuHnpoBaHHOE 3aHATHNE

MpaBunbHasn

nupaMmuga.

Yce4yeHHas

nupaMmuga

Tema 7.5 CopepxaHune y4yebHoro matepuasna

BokoBas M nonHas | [Mnowanb 60KOBOM M MOJIHOW MOBEPXHOCTWU MPU3Mbl, MMPaMUAbI
NOBEPXHOCTb KoMBHMpoBaHHOE 3aHATKE

NMPWU3Mbl, NMMpamMmnbl

Tema 7.6

CummeTpua B Kybe,
napannenenunege,
npusme, NnupaMmmnae

Copep>xaHue yyebHoro matepuana

CUMMEeTpUsT  OTHOCUTENbHO  TOYKWM,  MPAMON,  MJIOCKOCTW.
CummeTpus B Kybe, napannenenunene, npusMe, nupammae

KoMbnHnpoBaHHOE 3aHATHE

Tema 7.7
Mpumepbl cMMMETPUn
B npodreccun

NMpodeccmoHanbHO-OPUEHTUPOBAHHOE
(copep>xaHue npukKaagHoro moayns)

coaep>xaHue

CvMMeTpus B Npupoae, apxmTekType, TeXHUKe, B bbITy

[MpakTn4yeckoe 3aHATUE

Tema 7.8
[MpaBunbHbIE
MHOIMOrpaHHUKN,  UX
CBOWCTBA

Copgep»xaHue yyebHoro matepuana

[MoHATMe npaBUIbLHOMO MHOrOrpaHHWMKa. CeouncTBa MnpaBUNJIbHbIX
MHOIorpaHHMKOB

[MpakTn4yeckoe 3aHATUE

Tema 7.9

LUvnuHap, ero
cocTashaswowme.
CevyeHuve umnmHgpa

Copep>kaHue y4ebHoro matepuana

LUnnuHap n ero snemeHTbl. CedyeHne uunuHapa (napainenbHoe
OCHOBAHWIO 1 ocun). Pa3BepTKa LUUANHAPA

KOM6I/IHI/IpOBaHHoe 3aHATne
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Tema 7.10

KoHyc, ero
cocCTaBfifowme.
CeyvyeHue KOHycCa

MpocgeccmoHanbHO-OPUEHTUPOBAHHOE
(copep>xaHue NnpuKaanaHOro Mmoayns)

coaep>xaHue

KoHyc ”n ero »3nemeHTbl. CeyeHMe KOHyca (napannenbHoe
OCHOBaHMIO M nNpoxoasuiee 4epes BeplnHy), KOHU4Yeckume
ceyeHunsd. Pa3zBepTka KOHycCa

KoMbunHnpoBaHHOE 3aHATKE

Tema 7.11
Yce4yeHHbIN KOHYC.
CevyeHune yce4eHHOro
KOHYyCa

Coaep)xaHue y4ebHoro Mmatepurana

YceyeHHbIn KOHyC. Ero obpasywwas wn BbicoTa. CevyeHue
yCe4eHHOro KoHyca

KoMbnHnposaHHOe 3aHATUHE

Tema 7.12
UWap wn coepa, ux
cevyeHuns

Conep>xaHune y4ebHoro matepuana

lWap u cdhepa. BzanmMHoe pacrnonioxxeHue cdepbl N MNNOCKOCTN.
CeyeHue wapa, chepsl

KoMbunHnpoBaHHOE 3aHATKE

Tema 7.13

MoHsaTne 06 obbeme
Tena. OTHOwWweHune
obbemMoB MOA0OHbLIX
Ten

Coaep)xaHue y4yebHoro Mmatepurana

NMoHATMe 06 ob6beme Tena. O6beM Kyba M NPAMOYrosibHOro
napannenenunega. 06bem npuambl M UuAMHAPa. OTHOLIEHME
06bemMoB NoAoOHbLIX Tes. FeoMeTpUYeCcKnin CMbIC onpeaennTens
3-ro nopsagka

KoMbnHnpoBaHHOE 3aHATHE

Tema 7.14
ObbemMbl 1M naowanun
MOBEPXHOCTEN Ten

Copep»xaHue yyebHoro matepuana

ObbeMbl nupamuabl W KoHyca. O6bem wapa. [Mnowaan
NOBEPXHOCTEN Tes

KoMbunHnpoBaHHOe 3aHATHE

Tema 7.15
KoMbuHauunn
MHOMOrPaHHMKOB U
Tes BpalleHns

Copep>xaHue y4ebHoro matepuana

KoMbuHaunm reomeTpuyecknx Ten

[MpakTnyeckoe 3aHATUE

Tema 7.16
f[eomeTpuyeckune
KOMBUHaunn Ha
npakTuke

Coaep)xaHue y4yebHoro Mmatepurana

Ncnonb3oBaHue KoMbuHayumn MHOIrorpaHHmMKOB 1 TE€J1 BpalleHUnd B
NMPaKTNKO-OPNEHTNPOBAHHBLIX 3ada4aX

[MpakTn4yeckoe 3aHATHE
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Tema 7.17 CopepxxaHue y4ebHOro matepmana
PelueHne 3agay. | ObbemMbl M naowannm MNOBEPXHOCTU MHOMOrPaHHUKOB WU Te
MHororpaHHMKun 1 | BpaleHNA 2
Tena BpaLleHus KoHTponbHasa paboTa
Paspen 8. 14
MepBoobpa3Hasn
byHKUMNM, ee
npuMeHeHue
Tema 8.1 Copep>xaHue y4ebHoro matepunana OK-01, OK-02,
MepBoobpasHas 3aja4Ya O BOCCTAHOBJ/IEHWM 3aKOHA MOBUMXEHUA N0 W3BECTHON OK-03, OK-04,
yHKUMn. TpaBuna | CKOPOCTU. NoHATME UHTErpnpoBaHns. O3HaKOMJIEHME C NMOHATUEM OK-05, OK-06,
HaXoXXAeHuns WHTerpana n nepsoobpasHonm ana GyHkuumm y=f(x). PeweHwue OK-07
nepBoobpasHbIX 3a4a4 Ha cBA3b nepBoobpa3HOM U ee NPOM3BOOHOWN, BblYUCEHMNE MK1.3,2.6
nepsoobpasHom Ans [aHHOM QyHKumu. Tabnnua dopmyn pns 2
Haxo)XXaeHns nepBoobpas3HbiX. M3ydyeHne npaBusia BblHUCNEHUSA
nepsoobpasHoOn
KomMbuHnpoBaHHOE 3aHATHNE
Tema 8.2 Coaep>xxaHue y4ebHoro matepmana
Mnowanb 3agaydun, npmeoasLME K NOHATUIO ONMpeaeneHHOro nHTerpana - o
KPUBOJINHEHON BblHYNCIEHNN naowann KPUBOJIMHEWNHOW Tpaneuwuwu, o]
Tpaneuun. ®dopmyna | NePEMELLEHUN TOYKKU. TloHATME oONpeneneéHHoro uHTerpana.
HbloToHa - JlenbHuua | FeomeTpuyeckum n OU3SKUYECKNMA  CMbICST  OMpefeneHHoro 2
nHTerpana. Popmyna HetoToHa— JlenbHunuya
KoMbuHMpoBaHHOE 3aHATUE
Tema 8.3 CopepxxaHue y4ebHoro matepmana
HeonpeﬂeneHHbM n MoHaATHe HeornpepgeneHHoro MHTerpalsa
onpeaeneHHbIN KomMbunHnpoBaHHOe 3aHATHE 2
WHTerpasbl
Tema 8.4 Copep>xaHue y4ebHoro matepuana
MoHsATMe 06 | f[eomMeTpuyecKnin CMbIC onpeaeseHHOro nHTerpasa
onpeneneHHoOM KombrnHnpoBaHHOe 3aHATHE 2
WHTerpane Kak
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naowanmn
KPUBOJIMHEVNHOW
Tpaneunun

Tema 8.5
OnpepneneHHbIN
WHTEerpan B XXU3HW

MpodgeccuoHanbHO-OPUEHTUPOBAHHOE
(copep>xaHue npuKnagHoro moayna)

copep>xaHue

feoMeTpuYecKMn CMbICST onpepesieHHoOro uHterpana. dopmyna
HbtoToHa - JlembHuua.
PeweHne 3agady Ha MNpuMeHeHue WHTerpana Aans Bbl4UCeHUA

PM3NYECKMNX BEJUNYMH 1 NoLanen 4
[MpakTu4eckoe 3aHATnE
Tema 8.6 Conep>xaHune yyebHoro matepuana
PelueHune 3apgay. | MepsoobpasHas PYHKUMN. Mpasuna HaxoXXOeHuda
MepBoobpasHas nepBoobpasHbIX. Ee npumeHeHne 2
DYHKLMMY, ee | KOHTponbHasa paboTa
npuMeHeHne
Paspen 9. 18 OK-01, OK-02,
CteneHn U KOpPHM. OK-03, OK-04,
CreneHHas OK-05, OK-07
byHKUMuA
Tema 9.1 CopepxxaHune y4ebHoro matepuasna
CTteneHHas yHkuus, | [IOHATME KOpHA N-OoM CTeneHn un3 [eACTBUTEJNIbHOIro 4Yuchna.
€€ ceoncTea dyHKuMM ¥ = VX px cBoiicTBa 1 rpadumku. CBONCTBa KOPHS N-oM .
cTeneHwu
KoMbuHMpoBaHHOE 3aHATUE
Tema 9.2 CopepxaHune y4yebHoro matepuasna
MNpeobpaszoBaHune Npeobpa3zoBaHne NppauNOHaIbHbIX BbIPa>XeHWN
BbIpakeHUiA c | KoMbrnHnpoBaHHoOe 3aHATHE 4
KOPHAMU n-on
cTeneHun
Tema 9.3 Copep>xaHune y4ebHOro matepunana

NMoHATME cTeneHn C NbbiM PaunMOHaJIbHbIM TNOKa3aTeJlEM.
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CBonctBa CcTeneHum c

CTeneHHble PYHKUUKW, NX CBONCTBA U rpaunku

paLMoHabHbIM n | KoMbnHupoBaHHOe 3aHATUE
NEeNCTBUTESIbHbIM 2
rnokKasaTensamu
Tema 9.4 CopepxaHune y4yebHoro matepuasna
PewleHune PaBHOCUMNBLHOCTb MpPpPaUMOHa/IbHbIX YpPaBHEHUW W HepaBEHCTB.
nppaynoHaabHbIX MeToabl UX peweHusd. PelueHne mppaunoHasibHbIX ypaBHeHVII7I 7
ypaBHEHUN N | HEpPaBEeHCTB 6
HEepPaBEeHCTB KomMbuHnpoBaHHOe 3aHATHE
Tema 9.5 Copep>xxaHue y4ebHoOro matepmana
CteneHn wun kopHu. | OnpeneneHne cteneHHon yHKUMK. icnonb3oBaHMe ee CBOWCTB
CTeneHHas pyHKUMa | NPU pelleHnn ypaBHEHNA N HEPABEHCTB 2
KoHTponbHas paboTa
Paspen 10. 18
NMoka3saTenbHan
bYyHKUMuA
Tema 10.1 CopepxaHune y4yebHoro matepumana
[Toka3aTenbHas CTteneHb C MPON3BOJIbHbLIM ,D,eVICTBI/ITeJ'IbeIM NnoKa3aTeJieM.
DbyHKUNSA, ee | OnpepneneHne nokasaTeslbHOW (PYHKLMK, ee CBONCTBaA U rpaduk.
CBOWCTBA 3HaKOMCTBO C NpUMeHeHMeM nokasaTesibHOW pyHKUuuKn. PelueHne
rnokKasaTeJibHbIX ypaBHEHUN PYHKLUMOHAIbHO-rpamnyeckmnm 4
MeTo40M OK-01, OK-02,
KomMbuHMpoBaHHOE 3aHATUNE OK-03, OK-04,
Tema 10.2 Copep>xaHue y4ebHoro matepunana OK-05, OK-07
PelleHune PewleHne noka3aTesibHbIX YypaBHEHUW MeToOOM YpaBHUBAHUA
rnokasaTeJslbHbIX rnokasarenen, MeToLOM BBeLEeHMNSA HOBOW nepemMeHHoON,
ypaBHeHWUI n | PYHKUNOHANbHO-rpanyecknm MeTOoL0M. PeweHune 8
HepaBeHCTB rnokKasaTeJlbHbIX HEPAaBEHCTB
[MpakTn4yeckoe 3aHATUE
Tema 10.3 CopepxaHune y4yebHoro matepuana
Cucrtemsl PeweHne cuctem noka3saTesibHbIX ypaBHean7|
noKasaTeNbHbIX KombunHnpoBaHHOe 3aHATHE 4

45




ypaBHEHUN

Tema 10.4 Copep>xaHune y4ebHOro matepunana
PelueHne 3agayd. | PelleHne nokasaTeslbHbIX YPaBHEHUW MeTOoAOM YypaBHWBAHUA
MNMoka3aTenbHas rnokasartenem n MeTogoM BBeLEeHNA HOBOMN nepemMeHHoW. PewieHune
byHKLMA rnoKasaTeJlbHbIX HEPaBEHCTB 2
KoHTponbHas paboTa
Paspen 11. 30 OK-01, OK-02,
Jlorapudpmbl.
JNlorapudmMmuyeckas OK-03, OK-04,
byHKUMA OK-05, OK-07
Tema 11.1 CopepxxaHune y4ebHoro matepuasna MK1.3-2.6
Jlorapugpm yucna. | Jlorapucdm 4ymncna. OdecATUHHbIN N HaATypaJibHbIW  Norapudmel,
HNecAaTnYHbIN n | 4ncio e
HaTypasibHblii KombuHnposaHHoe 3aHATHE 4
norapu@msl, 4NC0 e
Tema 11.2 Copep>xaHue y4ebHoOro matepmana
CBoOWNCTBa CeoncTBa sorapudpmos. Onepaunsa norapupmMmmnpoBaHms.
norapudmMoB. KoMbuHMpoBaHHOE 3aHATUE 6
Onepauwus
norapumMuposaHuns
Tema 11.3 CopepxaHune yyebHoro matepunana
Jlorapungpmmnyeckas Jlorapungpmmnyeckas pyHKLNA N ee CBOUCTBA
PyHKLMS, ee | KOMBMHMpPOBaHHOE 3aHATHE 4
CBOMCTBa
Tema 11.4 CopepxaHue yyebHoro matepuana
PewweHne MoHATKe norapupmMmnyeckoro ypaBHeHuUA. Onepauwus
norapuMmn4ecKmx NnoTeHUMPOBaHUA. Tpn OCHOBHbIX MeToa peleHuns
ypaBHeHUI W | norapudmmyecknx ypaBHeHUNn: (QYHKLNOHANbHO-rpadnyieckmnn,
HEPaBEHCTB MeTo4 MOTEeHUMPOBaHMSA, MEeTO[ BBEAEHUS HOBOW MNepeMeHHOMN. 8
JlorapupmMmunyeckmne HepaBeHCTBa
KoMbuHMpoBaHHOE 3aHATUE
Tema 11.5 Copep>xaHune y4yebHoro matepumana
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Cuncrtemsl

ANropuT™M  pelleHnuss CUCTEeMbl YpaBHEHWA. PaBHOCUJIbHOCTb

norapumMmnyeckmnx norapupmMmnyecKknx ypaBHeH1UnN N HepaBeHCTB

ypaBHEeH U KomMbuHnpoBaHHOE 3aHATHNE 2

Tema 11.6 MpodeccuoHaIbHO-OPUEHTUPOBAHHOE copep>xaHue

Norapudgmsl B | (copep>XaHMe NpuKaagaHoro Mmoayns)

npupoae n TexHuke MpuMmeHeHne norapudma. Jlorapnpmmyeckasa cnmpasb B npupoae.
Ee maTeMaTn4yeckme CBOMCTBA 4
MpakTnyeckoe 3aHATUE

Tema 11.7 CopepxaHune yyebHoro matepunana

PeweHune 3apay. | JlorapudpmMmnyeckas pyHKLUMSA. PeweHwne npocTenwmnx

Jlorapudmbl. norapupmMmnyecknx ypaBHeHunmn 2

Jlorapudmnyeckas KoHTposbHas paboTa

QPYyHKUMA

Paspen 12. 10

MHo)XXecTBa.

dNieMeHTbl Teopuu

rpacdos

Tema 12.1 Copep>xaHune y4ebHOro matepunana

MHOXKecTBa MoHATHe MHOXecTBa. NogMHOXecTBO. Onepaunum ¢ MHOXXeCTBaMun
KoMbunHnpoBaHHOE 3aHATME p)

Tema 12.2 MpodgeccuoHaNbHO-OPUEHTUPOBaAHHOE copgep>xaHue

Onepavuun c | (copep>xaHue npuknagHoro Mmoaynsa)

MHOXXEeCTBaMM Onepaunn C MHOXXeCcTBaMIN. PelleHne npukiagHblX 3agad
NpakTn4yeckoe 3aHATUE 2

Tema 12.3 CopepxaHune y4yebHoro matepuasna

padbl NMoHATMe rpada. CBA3HbIM rpad, nJepeBO, UMKA rpag Ha
MJOCKOCTU 4
MpakTnyeckas paboTa

Tema 12.4 CopepxxaHune y4yebHoro matepunana

PewleHune 3agay. | Onepaumnm ¢ MHoXXecTBamu. OnmcaHuve peasibHbIX CUTyauun C

MHo)xecTBa, [padbl | MOMOLLbIO MHOXECTB. [puMeHeHne rpadoB K pelleHnio 3aaad

N X MPUMEHeHNe KoHTposibHas paboTa 2
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Paspen 13. 26
dN1IeMeHTbl
KOMOMHATOpPUKM,
CTaTUCTUKM 7]
Teopum
BEPOATHOCTEM
Tema 13.1 CopepxxaHue y4ebHOro matepmana
OCHOBHble NMOHATNSA rlepeCTaHOBKVI, pa3MeleHna, CoHeTaHnA.
KOMBMHaTOPUKMK 4
KoMbHMpoBaHHOE 3aHATKE.
Tema 13.2 Copep>xxaHue y4ebHoOro matepmana
CobbiTHe, CoBMECTHble U HECOBMECTHble cobbITUA. TeopeMbl 0 BEPOATHOCTH
BEPOATHOCTb CYyMMbI cobbITni. YcnoBHas BEpPOATHOCTb. 3aBUCUMbIE n
cobblTnda. CnoXxeHwune | HE3aBNUCUMbIE cobbiTuA. TeOpeMbI O BEepoATHOCTU rnpon3sseneHmA
n YMHOXeHMe | COObITUN. 4
BepOSiTHOCTEN KoMbnHnpoBaHHOE 3aHATHE
Tema 13.3 MpodgeccuoHanbHO-OPUEHTUPOBAHHOE coaep>xaHue
BepoATHOCTb B | (copep>XaHMe NpuKaagaHoro Moayns)
I'IpOCbeCCI/IOHaJ'IbeIX OTHOCUTEenbHass 4acToTa CO6bITVIFI, CBONCTBO ee yCTOVHVIBOCTVI.
3aga4ax CTaTtucrtmnyeckoe onpepesieHne BEPOATHOCTMW. OueHka
BEPOATHOCTU COObITUS 4
[MpakTn4yeckoe 3aHATUE
Tema 13.4 Coaep>xxaHue y4ebHoro matepmana
InckpeTHas Buabl cnydanmHbix BenmymH. OnpegeneHne AUCKPETHON Cay4YanHom
cny4vaniHas BE/IMYMHBI. 3aKOH pacnpeneneHna AOUCKPETHOW  ClyYanHOW
Be/IMYMHA, 3aKOH ee | BeJMYUHbI. Ee YncoBble XapakKTepuUCTUKN 4
pacnpeneneHns KombuHunposaHHoe 3aHATHE
Tema 13.5 Copep>xxaHue y4ebHOro matepmana
3aha4m BapuaunoHHbin  pag.  [loAnMroH  4acTtoT UM rucTtorpamma.
MaTeMaTn4YeCcKomn CtaTuctmnyeckue XapPaKTeEPUCTUKN pAada Ha6mo,u,aeMb|x OaHHbIX
CTaTUCTUKMN KoMbunHnpoBaHHOe 3aHATHE
4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
MK1.3-2.6
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Tema 13.6
CocTaBsieHne Tabauny,
n anarpamm Ha

MpocgeccmoHanbHO-OPUEHTUPOBAHHOE
(copep>xaHue NnpuKaanaHOro Mmoayns)

coaep>xaHue

NepBnyHas obpaboTka CTaTUCTUYECKUX OaHHbIX. paduryeckoe mnx

NpakTUKe npencraBieHmne. Haxo>xneHwne cpenHunx XapPaKTEPUCTUK,
HabngaeMbIx gaHHbIX 4
MpakTn4yeckoe 3aHATUE
Tema 13.7 CopepxxaHue y4ebHoOro matepmana
PelweHne 3a4ay. | 21eMeHTbl KoMbuHaTopukn. CobbiTne, BepoATHOCTL COBbLITUA.
dNeMeHThI Cno>xeHne n yMHOXXEeHMe BEPOATHOCTEN
KOMBVUHaTOPWKMY, KoHTponbHasa paboTa 2
CTAaTUCTUKN n
Teopumn
BEPOATHOCTEN
Paspen 14. 28
YpaBHeHuUs 7]
HepaBeHCTBa
Tema 14.1 CopepxxaHue y4ebHOro matepmana
PaBHOCUIbHOCTb PaBHOCMNbLHOCTb YPaBHEHUA U HepaBeHCTB. OnpepeneHus.
ypaBHeHU n | OCHOBHbIE TeopeMbl PaBHOCWUJIbHbIX Mepexonax B YPaBHEHUSX W”
HepaBeHcTB. O6wwe | HepaBeHCcTBax. ObWme MeToAbl peLleHNs ypaBHeHU: nepexon oT 4
MeTOAbI PeLLeHus paBeHCTBa (DYHKLMIA K PaBEHCTBY apryMeHTOB O MOHOTOHHbIX OK-01, OK-02,
DYHKLNIA, METOL Pa3/ioKEeHUs Ha MHOXWUTEeNW, MeTol BBeAeHWS OK-03, OK-04,
HOBOW NnepeMeHHON, MYHKLMOHaIbHO-rpadnyecknin MeTo, OK-05, OK-06,
KoMbnHMpoBaHHOE 3aHATKE OK-07
Tema 14.2 CopepxxaHue y4ebHoro matepmana MK1.3-2.6
Mpachudeckun meTon Obwme mMeToObl peleHus HepaBeHCTB: nepexon OT CpaBHEHUS
peLleHns ypaBHeHni, | 3Ha4eHUN MYHKUUA K CPaBHEHWIO 3HAYeHWA aprymeHToB AONiA
HepaBeHCTB MOHOTOHHbIX (YHKUWA, MeTOoA WHTepBanoB, (QYHKLMNOHASIbHO-
rpagmnyeckmun meton. Npapuyecknin MeTon peleHns ypaBHEHNIN U 4
HEepPaBEHCTB
KoMbnHnpoBaHHOE 3aHATHE
Tema 14.3 Copnep>xaHue y4ebHoro matepunana
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YpaBHeHuS n | OnpepeneHne Mopynd. PackpbiTue Moayss MO onpeneneHuto.
HepaBeHCTBa c | [MpocTenwume ypaBHeHUA U HepaBeHCTBa C moayseMm. NpuMmeHeHne
MoLyJsiem pPaBHOCWJIbHbIX NepexonoB B onpefesieHHbIX TUnax ypaBHEHUN W 4
HepaBeHCTB C Mo4YyJ1IeEM
KomMbuHnpoBaHHOE 3aHATUNE
Tema 14.4 Coaep>xxaHue y4ebHoro matepmana
YpaBHeHus n | 3HaKOMCTBO C napameTpoM. [lpocTenwme ypaBHEHUA W
HepaBeHCTBa C | HepaBeHCTBa C NMapaMeTpoM ()
napameTpamMu KoMbunHnpoBaHHOE 3aHATHE
Tema 14.5 MpodgeccmoHaNbHO-OPUEHTUPOBaAHHOE copep>XxaHue
CocTaBneHue n | (copep>XaHue NpUKAagHOro Mmoayns)
pelwleHne PeweHre TeKCTOBbIX 3afa4 NpodecCnoHaibHOro cogep)XaHus
npoeccnoHanbHbix | [PaKTUHeCKne 3aHATHA 8
3afja4 C noMoublo
ypPaBHEHUN
Tema 14.6 CopepxxaHue y4ebHoro matepmana
PelleHune 3agay. | Obwure meToabl peweHns ypaBHEHUN. YpaBHEHUS N HEpaBEeHCTBa
YpaBHeHUA n| CMOOYNEM M C NAapaMeTpamMn
HEPaBEHCTBa MpakKTu4eckoe 3aHATmne 2
MpomMmexyTo4yHaa atTtectauma (AuddepeHUMpPOBaHHbIA 3a4eT, IK3aMeH) 12
Bcero: | 340

Mo Kaxxaou TeMe OrnucCbiBaeTCAa coaepxaHue y4ebHoro matepuasna (B ANAAKTUHECKUX eanHuuax), HanMeHoBaHNs HeobxoanMbix
71abopaTopHbIX, MPAaKTUYECKNX U UHbIX 3aHATUI. OBbEeM YacoB OrnpeaesIIeTCS Mo Kax4ov nosvuymm ctonbua 3.
*[1pogheccnoHaIbHO-OpPUEHTUPOBAHHOE CodepXaHNe MOXET bbiTb pacripegeseHo rno pasgesnam (Temam) vin CKOHUEHTPUPOBAHO B
pasgese lNpuknagHow Moay/ b
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3. YcnoBusa peanusauumum nporpammbl ooweobpasoBaTesibHOM
OAUCLMUMNJIUHbI

3.1. [Onsa peanmsauum nporpaMmbl AOUCUUNMJIMHbBI OOJIKHbI ObITb
npenycMoTpEeHbl csleaylowme cneuuanbHble NOMeLLeHUnA:

Peanmsaumnsa nporpamMmbl OAUCUMMANHBI TpebyeT Hannyms yvyebHoro kabuHeTa
MaTeMaTUKMN.

ObopynoBaHune y4yebHoro kabmnHeTa:

- MOCafo4YHble MecTa Mo Koan4ecTBy obyydatoLmnxcs;

paboyee MmecTo NpenogaBaTens;

KOMMNEKT y4ebHo-HarnsagHbix nocobun;

KOMMNEKT 3/IEKTPOHHbIX BUAEOMaTepPUasios;

3aflaHnA 019 KOHTPOJIbHbIX paboT;

npodecCnoHasibHO OPUEHTUPOBAHHbLIE 3a4aHNS;

MaTepuabl SK3aMeHa.

TexHn4yeckme cpenctea obyvyeHus:

- MePCOHasIbHbIN KOMMbIOTEP C JINLLEH3NOHHBLIM NPOrpaMMHbIM obecrnevyeHmnem;

- MPOEKTOpP C SKPaHOM.

3.2. UHdpopmMmauuoHHoe obecneuyeHue obyyeHus

1. nga peanm3aunm nporpamMmmbel 6ubnnoteyHbin poHn obpasoBaTesibHOM
opraHu3aunn A0JHKEH MMETb NneYyaTHble U/MNK 3NEeKTPOHHbIE obpa3oBaTesbHblE
N MHPOPMALMOHHbIE pecypcCbl, PeKOMeHOOBaHHble O/5 WCNOJb30BaHUA B
obpa3oBaTeNbHOM MpoLecce, He CTaplwe NATU 1eT C MOMEHTa U3aaHus.

2. PekomeHpyeMble ne4vyaTHble n3noaHns no peann3saumnn
obuweobpasoBaTeNbHON  OUCUMNJWMHBI  NpeacTaBsieHbl B MeTOOUYEeCKUX
peKkoMeHaaunsx rno opraHnsauymm obydeHums.
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4. KOHTpPO/b M OULEHKa pe3ysbTaTOB OCBOeHUA obweobpasoBaTenbHOMN

KoHTponb u
ANCUNNNNHBI

oLeHKa
pacKpbiBalOTCH

AUCLUNJIMHDI
pe3ynbTaToOB  OCBOEHUS
Yyepes OVNCUUMAVNHApPHbIE

obueobpazoBaTesnibHON

pe3ynbTaThl,

HanpaB/lieHHble Ha (hopMMpOBaHME OBLLNX N NMPOMECCUNOHANbHBIX KOMMNETEHLNA
no pasfeniam n TeMaM cofep)xaHus y4ebHoro matepuana.

Ooowasn/ Paspen/Tema Tvn oueHOYHbIX
npocgeccumoHaNnbHanA MeponpuaTus
KOMNeTeHUus

OK 01. BbibupaTb P 1, Tema 1.1, 1.2, 1.3 N-o/c3 | TecTupoBaHue
CNocobbl peLleHns 1.4,15,1.6 YCTHbIV onpoc
sanay P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MateMaTiiecKui
npodeccnoHaIbHOM g'g/c'_l_iﬁbl 3.1 3.2, 3.3 M-ojc, | AUKTaHT
neaTesibHOCTU 3_4' T "| NHanBuayanbHas
NPUMEHNTENBLHO P4 Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CAMOCTOATE/IbHaS
K Pa3nyHbIM 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | paboTa
KOHTeKCTaM 4.11 lMpencrtasneHune

P5, Tembl 5.1, 5.2 PE3y/ibTaToB

P 6, Tembl 6.1, 6.2, 6.3, 6.4, MPaKTU4YECKNX

6.5, 6.6, 6.7 M-o/c, 6.8, 6.9, paboT

6.10 MN-o/c, 6.11 3awunTa

P7, Temnl 7.1, 7.2, 7.3, 7.4, TBOPYECKNX

7.5,7.6,7.7MN-0/c,7.8,7.9, 7.10 | paboT

M-o/c, 7.11, 7.12, 7.13, 7.14, 3awmnTa

7.15,7.16, 7.17 NHANBUAYAbHbIX

P8, Temsi 8.1, 8.2, 8.3, 8.4, [IPOEKTOB

8.5, 8.6 KOHTpOJIbHasA

P9, Temnl 9.1, 9.2, 9.3, 9.4,9.5 paboTa

P10, Temsl 10.1, 10.2, 10.3,

10.4 BbinonHeHne

P11, Temsbl 11.1,11.2, 11.3 - | X3aMEHALOHHSI

o/c, 11.4,11.5, 11.6 N-o/c, X 3afiaHui

11.7

P12, Temnl 12.1, 12.2, 12.3,

12.4

P13, Temnl 13.1, 13.2, 13.3,

13.4, 13.5 M-o0/c, 13.6

P14, Temnbl 14.1, 14.2, 14.3,

14.4, 14.5 MM-o/c, 14.6
OK 02. cnonb3oBaTb P 1, Tema 1.1, 1.2, 1.3 M-0/c, | TecTnpoBaHme
COBpPEeMEeHHbIe 1.4,15,1.6 YCTHBIN onpoc
cpencTBa Noucka, P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaTeMaTuyecKmii
aHan3a u r-o/c, 2.6 OUKTaHT

P 3, Tembl 3.1, 3.2, 3.3 [l-0/c,

3 MpogpeccnoHaibHoOe-0pUEHTUPOBAHHOE CoAepPXaHNe
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MHTepnpeTaunn 3.4 NHonBnayanbHas
NHOPMaLIUK, U P4, Tembl 4.1, 4.2, 4.3,4.4,4.5, | camocTosaTenbHas
NHMOPMALIMOHHbIE 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | napoTa
TEeXHOIornn ans 4.11 MpencraBneHne
BbIMNOJIHEHNA 3a4aY4 P5, Tembl 5.1, 5.2 pe3ybTaToB
npodeccroHanbHoM P6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTU4eCcKnx
neaTeNbHOCTU 65, 66, 6.7 M-o/c, 68, 69, paﬁoT

6.10 MM-o/c, 6.11 3awunTa

P7 Tembl 7.1, 7.2, 7.3, 7.4, TBOPYECKMNX

7.5,7.6,7.7MN-0/c,7.8,7.9, 7.10 pa6oT

M-o/c, 7.11, 7.12, 7.13, 7.14, JawmnTa

7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, HAVBIAYABHBIX

8.5, 8.6 NMpPoOeKTOoB

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 | KoHTposbHas

P 10, Temsl 10.1, 10.2, 10.3, paboTa

10.4 BbinonHeHune

P11, Tembl 11.1, 11.2, 11.3 - | 3K3aM€HALMNOHHBI

o/c, 11.4, 11.5, 11.6 N-o/c, X 3aJaHnn

11.7

P12, Tembl 12.1, 12.2, 12.3,

12.4

P13, Tembl 13.1, 13.2, 13.3,

13.4, 13.5 MN-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 N-o/c, 14.6
OK 03. lNMnanunposatb n |P 1, Tema 1.1, 1.2, 1.3 ll-0/c, | TecTupoBaHue
peann3oBbIBaThb 1.4,15,1.6 YCTHbIN onpoc
cobcTBEHHOE P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaTemaTnyeckmii
npodeccnoHaibHoe U g'g/c'_l_i'l\?bl 3.1, 3.2, 3.3 M-o/c, | BYKTaHT
JINYHOCTHOE passuTune, |3 4° T "| NHavBMAayanbHas
npegonpunHMMaTeslbCKy P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, CaMoCTOoATEJIbHAA
10 1eSTeNbHOCTb B 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | paboTa
npodeccnoHanbHOM 4.11 MpepncTtasneHue
cgepe, NCrnonbL3oBaTb P5 Tembl 5.1, 5.2 pe3ynbTaToB
3HaHMA No P6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTUNYECKNX
hrHaHcoBOW 6.5, 6.6, 6.7 M-0/c, 6.8, 6.9, paboT
rPAaMOTHOCTM B 6.10 M-o/c, 6.11 3awmTa
pa3INYHbIX P7, 6 Temnl 7.1, 7.2, 7.3, 7.4, TBOPYECKUX
XKU3HEHHbIX 7.5,7.6,7.71-0/c,7.8,7.9, 7.10 | paboT
cUTyaumsax M-o/c, 7.11, 7.12, 7.13, 7.14, 3awmTa

7.15,7.16, 7.17 VHONBUAYAbHBIX

P8, Tembl 8.1, 8.2, 8.3, 8.4, NPOEKTOB

8.5, 8.6 KoHTposbHas

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 pa6oTa

P 10, Tembl 10.1, 10.2, 10.3,
10.4

BbinonHeHue
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P11, Temwn 11.1, 11.2, 11.3 11- 3K3aMeHaLUMOHH®bI

o/c, 11.4, 11.5, 11.6 N-o/c, X 3a4aHun

11.7

P12, Tembl 12.1, 12.2, 12.3,

12.4

P13, Temnl 13.1, 13.2, 13.3,

13.4, 13.5 N-o/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 04. 3¢ heKkTnBHO P 1, Tema 1.1, 1.2, 1.3 M-0/c, | TecTnpoBaHue
B3aumopencTteoeatb u | 1.4, 1.5, 1.6 YCTHBIV onpoc
paboTaTb B |F_)|20’/CTe2M|63I 2.1,2.2,2.3,2.4, 2.5 | MatemaTuyecknii
KONNEKTUBE 1 P 3, Temnl 3.1, 3.2, 3.3 M-o/c, | AKTaAT
KOMaHAe 34 NHaonBuayanbHas

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CamMOCTOATe/IbHASA

4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10, | paboTa

4.11 NMpencrtasneHue

P5, TeMbl 5.1, 5.2 Pe3ynbTaTos

P 6, Tembl 6.1, 6.2, 6.3, 6.4, MPaKTU4YECKNX

6.5, 6.6, 6.7 MM-0/c, 6.8, 6.9, paboT

6.10 M-o/c, 6.11 3awunTa

P7, Temnl 7.1, 7.2, 7.3, 7.4, TBOPYECKUX

7.5,7.6,7.7 N-0/c,7.8,7.9, 7.10 | paboT

M-o/c, 7.11, 7.12, 7.13, 7.14, 3awmnTa

7.15,7.16, 7.17 VHANBMAYaNbHbIX

P8, Temnl 8.1, 8.2, 8.3, 8.4, NPOEKTOB

8.5, 8.6 KoHTposibHas

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 paboTa

P 10, Temnl 10.1, 10.2, 10.3,

10.4 BbinonHeHne

P11, Temb 11.1,11.2, 11.3 0- | 2KX3aMeHaLMOHHbI

o/c, 11.4, 11.5, 11.6 M-o/c, X 3aflaHui

11.7

P12, Temnbl 12.1, 12.2, 12.3,

12.4

P13, Temnbl 13.1, 13.2, 13.3,

13.4, 13.5 M-o/c, 13.6

P14, Temnbl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 05. OcywecTtBnate | P 1, Tema 1.1, 1.2, 1.3 l1-0/c, | TecTupoBaHue
YCTHYI0 1 nucbMeHHyto | 1.4,1.5,1.6 YCTHbIN onpoc
KOMMYHMKaLIO Ha P2 Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaTtemaTnyeckmii
rocynapcTBeHHOM E'g/C,Ti-SbI 3.1, 3.2, 3.3 [ll-o/c AVKTaHT
A3blke Poccumckom 3.4' ' ' "| NHanBupayanbHas
CDe,El,epaLl,I/IVI C y4eTOoOM P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, CaMoCTOodATEeJIbHasA
ocobeHHocTen 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | paboTa
COLIMasibHOro U MpepncTaBieHne
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KYNbTYPHOro
KOHTEKCTa

4.11

P5, Tembl 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 Tl-0/c,
1.4,1.5,1.6

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

P 3, Tembl 3.1, 3.2, 3.3 [1-0/c,
3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10,
4.11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 -0/c, 6.8, 6.9,
6.10 MN-o/c, 6.11

P7, Temnbl 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7MN-0/c,7.8,7.9, 7.10
M-o/c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5
P 10, Temsnl 10.1, 10.2, 10.3,
10.4

P11, Tembl 11.1, 11.2, 11.3 -
o/c, 11.4, 11.5, 11.6 N-o/c,
11.7

P12, Temnl 12.1, 12.2, 12.3,
12.4

P13, Temnl 13.1, 13.2, 13.3,
13.4, 13.5M-0/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6P 9,
Tembl 9.1, 9.2, 9.3, 9.4,9.5
P10, Temnl 10.1, 10.2, 10.3,
10.4

P11, Tembl 11.1, 11.2, 11.3 -
o/c, 11.4, 11.5, 11.6 N-o/c,
11.7

P12, Temnl 12.1, 12.2, 12.3
P13, Tembl 13.1, 13.2, 13.3,
13.4, 13.5M-0/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6

pe3ysbTaToB
NPakKTUYeCKnXx
paboT

3awunTa
TBOPYECKUX
paboT

3awmTa
MHONBUAYANbHbIX
MPOEeKTOoB
KoHTpoO/1bHasd
paboTa
BbinonHeHune
3K3aMeHaUMOHHbI
X 3a4aHun

OK 06. lNposasnaTtb
rpakK4aHCKO-
MaTPUOTUYECKYIO
no3nuuio,

P 1, Tema 1.1, 1.2, 1.3 [l-0/c,
14,15,1.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,

TecTnpoBaHue
YCTHBIN onpoc
MaTemaTunyeckunmn
ONKTaHT
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0eMOHCTpUpoBaTb 6.5, 6.6, 6.7 l-0/c, 6.8, 6.9, NHonBnayanbHas
OCO3HaHHOe 6.10 lM-o/c, 6.11 camocToATesNIbHas
noseneHune Ha ocHose | P 7, Tembl 7.1, 7.2,7.3,7.4, paboTa
TPaANLIMOHHbIX 1.5,1.6,7.71N-0/c,7.8,7.9, 7.10 MpencTtaBneHne
obLLeYenoBeYeCcKnX N-o/c, 7.11,7.12,7.13, 7.14, pe3ynbTaToB
LLleHHOCTEeN, B TOM 7.15,7.16, 7.17 MPaKTUYECKNX
yncsae C y4eTom gg -El;leg"b' 8.1,8.2,83,84, paboT
rapMonisalni P 14, Tembl 14.1, 14.2, 14.3, 3awnTa
Me>XXHaLMOHabHbIX U 14.4, 14.5 N-o/c, 14.6 TBOPYECKUNX
MeXXPEesINrno3HbIX paboT
OTHOLLUEHWUN, 3awmTa
MPUMEHSATb NHONBUAYANbHbIX
CTaHOapThl MPOEeKTOoB
AHTUKOPPYMNLMOHHOI O KoHTposibHas
rnoBeneHus paboTa
BbinonHeHne
3K3aMeHaLMOHHbI
X 3aJaHnn
OK 07. CopencTtBoBaTtb |P 1, Tema 1.1, 1.2, 1.3 [ll-o/c, | TecTnpoBaHue
COXPaHEeHMto 1.4,15,1.6 YCTHBIN onpoc
oKpyatowen cpeap, | P 2 Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaremaTnyeckum
pecypcocbepexxeHuto, E'g/c'_l_iﬁbl 3.1, 3.2, 3.3 M-ofc, | AUKTaHT
NPUMEHNATb 3HaHUSA 06 3'4' T "| NHonBupayanbHas
N3IMeHeHNn KJI1InMaTa, P 4’ Tembl 4_1, 4_2' 4_3’ 4_4’ 4_5’ CaMOoCTOodATEeJIbHasA
NPUHLMIMbI 4.6, 4.7 M-o/c, 4.8, 4.9, 4.10, | paboTa
bepexxnmneoro 4.11 MNpencrtaBneHne
nMpon3BOACTBa, P5 Tembl 5.1, 5.2 pe3ynbTaToB
3(PPeKTUBHO P 6, Tembl 6.1, 6.2, 6.3, 6.4, NpaKTUHECKnNX
AencTsoBaTh B 6.5, 6.6, 6.7 M-o0/c, 6.8, 6.9, paboT
Yype3BblY4alHbIX 6.10 lN-o/c, 6.11 3awunTa
CUTyaumnax P7, Temnbl 7.1, 7.2, 7.3, 7.4, TBOPYECKUX
7.5,7.6,7.7 N-0/c,7.8,7.9, 7.10 | paboT
n-o/c, 7.11, 7.12, 7.13, 7.14, 3awuTa
7.15, 7.16, 7.17 VHAVBUAYabHbIX
P8, Temnbl 8.1, 8.2, 8.3, 8.4, NpPOEKTOB
8.5,8.6 KOoHTpONbHasA
P9, Tembl 9.1, 9.2, 9.3,9.4,9.5 paboTa
P10, Temnl 10.1, 10.2, 10.3,
10.4 BbinonHeHne
P11, Temsl 11.1,11.2, 11.3 - | 2K3aMEHALNOHHEI
X 3a4aHun

o/c, 11.4, 11.5, 11.6 M-o/c,
11.7

P12, Temnl 12.1, 12.2, 12.3,
12.4

P13, Temnl 13.1, 13.2, 13.3,
13.4, 13.5 N-o/c, 13.6
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P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6

[IK 1.3. BeinoyiHaTh
KOMILJIEKC MEepPOTIPUSTHI 110
cOOpKe, peryiMpoBKe u
WCTIBITAHUIO CUCTEM,
arperaToB U y3/I0B
CTPOUTEJIbHBIX MAIlVH, JIJIs
OLIeHKH KauecTBa
BBITIOJTHEHHBIX PalboT.

IIK 2.6. Onpegensarts
TIPUYMHBI, TIPUBO/SIIIIE K
JedeKkTaM B CBapHBIX
CoeIMHeHUSIX KOHCTPYKLIUU
aBTOMOOUIIEH 1
CTPOUTEJIbHBIX MAIlIWH TIPU
peMoHTe.

P 1, Tema 1.1, 1.2, 1.3 Il-o/c,
1.4,1.5,1.6

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

P 3, Tembl 3.1, 3.2, 3.3 [1-0/c,
3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10,
411

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8, 6.9,
6.10 lN-o/c, 6.11

P7, Temnbl 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7MN-0/c,7.8,7.9, 7.10
M-o/c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5
P10, Temnl 10.1, 10.2, 10.3,
10.4

P11, Tembl 11.1, 11.2, 11.3 -
o/c, 11.4, 11.5, 11.6 N-o/c,
11.7

P12, Temnbl 12.1, 12.2, 12.3,
12.4

P13, Temnl 13.1, 13.2, 13.3,
13.4, 13.5 M-0/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6

TecTnpoBaHue
YCTHBbIN onpoc
MaTemaTunyeckunmn
ONKTaHT
NHaonBmnayanbHasa
camocToATesibHas
paboTa
lMpenctasneHune
pe3ysbTaToB
MPakKTUYeCKnx
paboT

3awmTa
TBOPYECKNX
paboT

3awmTa
NHOMBUAOYaNbHbIX
MPOeKTOB
KoHTpoO/IbHas
paboTa
BbinonHeHne
3K3aMeHaLMOHHbI
X 3aJaHnn
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