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1. OBLIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJLHOMN JUCITATLINHBI

1.1. OOmeobOpa3oBaTenbHas AUCIUIUIMHA «MareMaTuka» SIBISETCS 00s3aTeabHON
4acThI0 0011e00pa30BaTEIHHOTO UKIA 00pa3oBaTeIbHOM MporpaMmbl B cootBeTcTBUU ¢ PI'OC
CIIO mo cnernuansHocTH 08.02.01 CTpOMTENBCTBO M AKCIUTyaTalMs 3JaHUNA M COOPYKCHUH,
peanu3yemMoii Ha 6a3e OCHOBHOT'O 00IIIeT0 00pa30BaHus.

[Tporpamma paspaborana Ha ocHoBanuu TpeboBanuii PI'OC cpennero oOrmiero

00pa3oBaHus C y4eTOM MPOPeCCHOHATBHON HAIIPAaBIEHHOCTH MOJy4aeMOi CrienaibHOCTH.

1.2. llesn U nIaHMpyeMble pe3yabTaThbl OCBOCHMS AUCHUIIIHHBI:

1.2.1. leau u 3aa1a4m JUCUMILIMHBI:

Lenp ocBoenust 0011e00pa3oBaTeNbHON MUCHUIUIMHBL «MareMaTtuka» (B COOTBETCTBUHU C
tpeboBanusimu ®I'OC COO, opuentanueii Ha pe3ynbTatel ®I'OC CIIO): ocBoeHue 00ydarOmuMucs
coJlepKaHusl 00IIe00pa3oBaTeIbHON MUCIUIUIMHEI «MareMaTuka» W JIOCTH)KEHUE PEe3yJIbTaTOB ee
u3ydeHuss B coorBercTBuM ¢ TpeboBanusMu DPI'OC COO ¢ yuyetoM mnpodecCHoHATBHON
HanpasieHHoctu PI'OC CIIO.

3amaun 0cBOeHHS 00111€00pa30BaTENbHON JUCIUTUTHHBI «MaTeMaTHKa:

- (opMupOBaTh TPEACTABJICHHUS O COIUAIBHBIX, KYJIbTYPHBIX W HMCTOPHUYECKUX (hakTOopax
CTAHOBJICHUSI MAaTEMAaTUKH;

- (hopmMHpOBATH OCHOBBI JJOTHYECKOTO, AITOPUTMHUUECKOTO U MATEMATUUECKOTO MBIITUICHUS;

- (opmupoBaTH YMEHHE MPUMEHATH MOJyYE€HHBIC 3HAHUS MIPHU PEIICHUU PA3WYHBIX 337134, B
TOM YHCJI€ TPOPECCUOHATBHBIX;

- ¢opMHpOBaTh MPEJCTABICHUE O MaTEeMaTHKE KaK YacTH OOIIEYeIOBEUECKON KYIbTYPHI,
YHUBEPCATHHOM SI3BIKE HAYKH, TIO3BOJISIONIEM ONMMCHIBATh U M3y4YaTh PealbHBIE MPOIECCHI U SBICHUS

B IIOBCEIHEBHOM KU3HU U B HpO(I)CCCHOHaHLHOﬁ JACATCIIBHOCTH.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHs 0011e00pa3oBaTebHO JUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u HaumeHoBaHue
(popMupyeMbIX KOMIIETEH U

HnalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA
AUCHHUIIINHBI

Oo01mue

JAucuunimHapHbie

OK 01
petieHus 3a/1a4y

Bribupate  criocoObl
po(heCcCHOHATTLHOM JESITeTEHOCTH
OPUMEHHUTEIBHO K  Pa3IHYHBIM

KOHTCKCTaM

B yacTu Tpy10BOro BOCIUTAHMS:
- TOTOBHOCTH K TPYIy, OCO3HAHHE I[IEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

AKTUBHOM

- T'OTOBHOCTBH K JACATCIIBHOCTH

TEXHOJIOTUYECKOU 171 COLMAJILHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATD,
IJIAaHUPOBaTh W CAMOCTOSITEJIbHO  BBIMOJIHSTh

TaKYHO ACATCIIbHOCTD,

- HHTEpPEC K pa3IMYHbBIM chepam
poecCHOHATILHOM 1€ TebHOCTH,

OBiageHne  YHHUBEpPCAJIBHBIMM  y4eOHBIMH
NMO3HABATEJIbHbIMHU AelCTBUAMM:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh u
aKTyaJIM3MpoBaTh MpoOJeMy, paccMaTpuUBaTh e€e
BCECTOPOHHE;

-yCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK WU
OCHOBaHUS ISl CpaBHEHMS, KIACCH(PUKAIUU U
00001IeHMS;

- OmpeneisaTh IeNd JCSITeILHOCTH, 33J]1aBaTh
mapaMETPhl U KPUTEPHUU UX JOCTUIKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH M IMPOTHBOPCYHSA B
paccMaTprUBACMBIX SBJICHUAX;

- BHOCUTH

KOPPCKTHUBBI B JACATCIIBHOCTD,

OICHUBATL COOTBCTCTBUC PC3YJIbTATOB MLCIIAM,

-BJIaICTh MCTOJaMH A0Ka3aTCJIbCTB, aJIrOpUTMaMU

pelieHus  3ajad; (dopMynupoBaTh

OIpeaAcICHUA, AKCUOMBI M TCOPEMBI, INMPHUMCHATH

yMeHUue

UX, TMPOBOJUTH JOKAa3aTEIbHBIE PACCYKICHUS B
XOJIe PeIIeHHs 3a/1a4;

- YMETh OIEPUPOBATH MOHATUSMHU: CTCIICHb YHCIIA,
Jorapupm
BBIYUCIICHHUEC

qucJia, YMCHHC BBIIIOJIHATD

3HaYeHUH U 1peoOpa3oBaHUs
BBID@KEHUI CO cTemeHsMH M Jiorapudmamu,
npeoOpa3oBaHUs IpoOHO-palMOHATIBHBIX
BBIPAKECHHI;

- YMETh ONEPUPOBATH NOHATUSMHU: PALIUOHAIIBHEIE,
VMPPALMOHAIBHBIE, [I0KAa3aTeIbHbIE, CTEIICHHBIE,
norapudmuueckue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- yMEThb OIEPUPOBATh MOHATHAMHU: (YHKIHSA,
HEIpepbIBHAS byHKIM,

nepBooOpasHasi, OnpeeeHHbIN UHTErpall; yMeHue

MMponu3BOJAHAA,

HaXOJUTh NMPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIUH,
HCIIONB3Ys CIIPABOYHBIE MaTEPHAJIbl; HCCIEI0BATh

ciydyasx — (QyHKOUM — Ha
HaXxOAWTh  HauOoyblIME U

B NPOCTEHIINX
MOHOTOHHOCTb,
HAaVMEHBIIINE

3Ha4eHUs1  (YHKUUH;  CTPOUTH

rpapuKkd  MHOTOWIEHOB C  HCIOJb30BAaHUEM

afrapara MarTeMaTH4YCCKOIro aHaljlin3a, MPUMCHATH

5




OILICHUBAThb PUCKHU HOCJ’ICHCTBI/Iﬁ JACATCIIBHOCTH,

- pa3BHUBAaTh KPEATHMBHOE MBIIUICHUE TpHU
pEIICHNUHN KU3HEHHBIX MPOOIeM

0) 0a30BbIe HCCIeN0BaATENbCKUE e CTBHS:

- BIIQJICTh HABBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKON
U TPOEKTHOU
paspenieHus mpooem;

BbIABJEATE  IIPUYMHHO-CICACTBCHHBIC CBA3HM H

JCATCIIBHOCTH, HaBBIKaMH

aKTyaJIM3UPOBATH 3a/1a4y, BBIIBUTaTh THIIOTE3Y €€
pereHws;

- HaxOJUTb apryMCHTbI [JIA JOKa3aTCJIbCTBA
CBOHUX YTBep)KHGHHﬁ, 3alaBaTb TMapaMCTpbl U
KPUTEPUU PELICHNUS;

- aHAJTU3UPOBATh MOJYYEHHBIE B XOJE peIICHUs
3aJjauu pe3yJbTaThl, KPUTHUECKH OLEHMBATH HX
JIOCTOBEPHOCTb, MPOTHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMCTb NIEPCHOCUTDb 3HAHUSA B IIO3HABATCIBHYIO U
IMPAKTUYCCKYIO obacTu KHU3HEACATCIIbHOCTH,

- YMCTb HMHTCIPUPOBATH 3HAHUA H3 Pa3HbIX
MpeIMETHBIX o0acTel;

- BBIIBUTaTh  HOBBIE  HJIEH,
OpPUTHMHAJIbHBIE TIOJXO/IbI U PEIICHUS;
- CHOCOOHOCTP  MX  HCHOJBb30BaHUS B
M03HABATEIBHOM U COLMAIbHON TPAKTHKE.

npeajiaratb

NPOM3BOJIHYIO MIPH PELICHUH 3a]a4 Ha JBHKCHUE;
pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4d Ha
HauOoNpIINE W HAaUMEHbIIWE 3HAYCHUS, Ha
HAaXOXKJCHUE ITYTH, CKOPOCTH M YCKOPEHUS;

- YMETh ONEepPUPOBATh MOHATHSAMH: PALMOHATbHAS
(GyHKLUsA, MoKa3aTenbHass (QYHKLIMSA, CTENEeHHas
byHKIIHS, JorapupmMudeckas byHKIIHS,
TPUTOHOMETPHUUYECKHUE byHKuHuN, oOpaTHbIe
(GYHKLUYU; yMEHUE CTPOUTH TpaUKH H3y4EHHBIX
(GyHKIMH, UCIOIB30BaTh TPaQUKU TMPU H3YUCHUU
IPOIIECCOB M 3aBHCHUMOCTEH, TPH PELICHUN 3a/1a4
U3 JpYyrux y4eOHBIX TMPEIMETOB MW 33434 W3
peampHOM  KM3HHM,  BBIpaXartb  (QopMmyliaMu
3aBHCUMOCTH MEX/1y BeJITUUYNHAMM;

- YMETh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB
(B TOM yHcle Ha NPOLEHTHI, JOJM M YacTd, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapoOB M YCIYT,
HAJIOTH, 33124 M3 00JIaCTH YIPABICHHS JINIHBIMH
U CEeMEHHBIMHU ¢buHaHCcamn); COCTaBJIATh
BBIDQKEHUS, YpPaBHEHHWs, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO 3a/Ia4d, HCCIEI0BAThH
MOJy4EHHOE pelieHue U OLIEHUBATh
IpaB/JON0I00HOCTh PE3YJIbTATOB;

- YMeThb ONEpUpOBaTh HOHATHIMM:
apudMeTHIecKoe,

HaMMCHBIICC

CpcaHcee
MEHaHa, HanOOJIbIIIEe n

3HAuUeHUs, pa3Max, JTUCTepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Hab0pa;
yMEHHUE W3BIICKATh, UHTEPIPETHPOBATH
uH(popmaIuio, MpeACTaBICHHYIO B TaOiWIax, Ha
nuarpamMmax, rpadukax, OTpaskarolIyl0 CBOHCTBA

PCAJbHBIX TPOLCCCOB U ﬂBHGHHﬁ; MNpEaACTaBJIATb
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UHPOPMALIMIO C TIOMOIIBIO0 TAOJUI] U JUATPAMM;
HCCIIEN0BATh CTaTUCTUYECKHE JaHHbIE, B TOM
qHciae ¢ MPUMEHEHHEM rpaduiyecKuX METOIO0B H
AJIEKTPOHHBIX CPEJICTB;

YMETb ONEPUPOBATH IOHATHAMU: CIy4alHbIN
ONBIT M cllyyailHoe coObITHE, BEPOSTHOCTH
CllyyallHOro  COOBITHS;  YMEHUE  BBIYUCIATH
BEPOSTHOCTb C HCHOJb30BaHUEM TIpadUuecKux
METO/IOB; IPUMEHATh (OPMYINbI CIOXKEHHUS MU
YMHOXXEHHUSI ~ BEpPOATHOCTEH, KOMOWHATOPHBIC
dakTel W GopMyIBl TpHU PEUICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTU PEAJIBHBIX COOBITHIA;
3HAKOMCTBO  CO  CIy4allHbIMM  BEJIMYUMHAMU;
YMEHUE MIPUBOAUTH IIPUMEPBI MIPOSIBICHUS 3aKOHA
OONBIINX YKCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSAX;

- YMETb OIEPUPOBATh NMOHATUAMHU: TOYKA, MpsMas,
IJIOCKOCTh, IIPOCTPAHCTBO, [JBYI'PAHHBIA YIOJI,
CKpPELIMBAIOIINECS MPsSMbIE, IAPALIEIBHOCTh M
NEePHEHAUKYJIIPHOCT NIPSMBIX W IUIOCKOCTEH,
Yroa MEeXAy NPSIMBIMH, YIOoJl MEXIy HpsAMON W

INJIOCKOCTBIO, yroJua MCKOAY IIJIOCKOCTAMU,
PaCCTOAHUEC OT TOYKU OO IIOCKOCTHU, PACCTOAHUC
MCKIY MpsAMBbIMH, pacCTosAHnC MCKIY

IUIOCKOCTSIMH; ~ YMEHHE  HCIIONIb30BaTh  MpH
pelieHnn 3a1ad u3ydeHHbIe (AKTBl U TEOPEMBbI
IIaHUMETPUH, YMCHUE OLCHUBATH pasMEpPbL
00BEKTOB OKPYKAIOIIErO MUPA;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPaHHUK,
CeueHHEe MHOTOTPAaHHUWKA, KyO, MapauleleTuIe],
npus3Ma, TnHpamuaa, Qurypa Hu IMOBEpXHOCTb
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BpallleHus1, IUIUHJP, KOHYC, map, cdepa, ceueHus
¢urypel  BpamieHus, IUIOCKOCTb, Kacaromascs
cdepsl, TUINHAPA, KOHYCA, TUIOIAb TOBEPXHOCTH
NUpPaMUIbL, TIPU3MbI, KOHYCA, HUINHAPA, [UIOIAb
cdepsl, o0beM KyOa, PSIMOYTOJIBHOTO
napaJulenenuresa, HpaMUIbI, IPU3MBI,
WIMHIpPA, KOHycCa, IIapa; YMEHHE H300pakaTb
MHOTOTPaHHHKH W TOBEPXHOCTU BpALICHUS, HX
CEYCHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HHCTPYMCHTOB H J3JICKTPOHHBIX CPCACTB; YMCHUC
pacro3HaBaTh ~CHMMETPUIO B  IPOCTPAHCTBE;

yMeHHe pacro3HaBaTh NpaBUIIbHbIC
MHOTOT'PaHHHKH;

yMETh ONEpPUPOBATh TOHATUAMU: JBI)KEHUE B
IIPOCTPAHCTBE, oJI00HbIE ¢burypsl B
IPOCTPAHCTBE; UCIOJIb30BATh OTHOLIEHNE

Iomaaed noBepxHocTeil U 00BEMOB MOJOOHBIX
buryp npu pemnieHuu 3ajay;

- YMETb BBIUUCIATH I'€OMETPUUECKHE BEIMYMHBI
(mmuua, yros, IIOmIaAb, O0O0BEM, IUIOMIAIb
MMOBEPXHOCTHU), UCIIOJIb3YSl U3yUEHHBIE POPMYJIIBI U
METO/IBI;

- YMETh ONEPUPOBATH NMOHATUAMU: IIPSIMOYTOJIbHAS
CUCTEMA KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOpAMHATBl BEKTOpA, CKAJIIPHOE IPOU3BENIECHUE,
yroll MEXJIy BEKTOpaMHM, CyMMa BEKTOpPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO; HAXOAWUTh C
IIOMOIIBI0  M3YYEHHBIX (OpMyNT  KOOpPJMHATEHI
CEpeUHBl OTPE3Ka, PACCTOSHUE MEXIy ABYMs
TOYKAMH;

-yMeTbh BBIOMpATh NOIXOMSAIINNA U3yYSHHBIH METO.
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Ui pelieHus 3aJauH, pacrno3HaBarb
MareMaTHueckue (akTel M = MaTeMaTU4YecKHe
MOJIENIU B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX,
B HUCKYCCTBE, YMEHHUE MPUBOAMUTH IPUMEPHI
MAaTE€MaTUYECKUX  OTKPBITUM  POCCUHCKOW U
MHUPOBOW MaTEMaTUYECKON HAYKH.

YMETh OINEPUPOBATh MOHATUAMU: OIpPEAEICHHUE,
akcuoMa,  Teopema,  CJIEJICTBHE,  CBOMCTBO,
IPU3HAK, JI0Ka3aTebCTBO, pPaBHOCWJIbHBIE
(bopMynHUpOBKH; yMEHHE dbopmynHupoBaTh
oOpaTHOE€ U MPOTUBOMOJOKHOE YTBEP)KIEHUE,
OPUBOJIUTH  HpPUMEPbl U KOHTPIPUMEDSI,
UCIIOJIb30BaTh METOJ] MAaTEMAaTUYECKON MHIYKIINH;
IIPOBOAMTH JIOKA3aTEIbHBIE PACCYKICHUS IIPU
pellleHun  3aJad,  OLICHMBAaTh  JIOTUYECKYIO
IIPABWJIBHOCTb PaCCYXICHUN;

- YMETb ONEPUPOBATh MNOHITUSAMH: MHOKECTBO,
MOJIMHO>KECTBO, ONEpalMy HaJ MHOXECTBAMH;
yMEHHE HCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM  ammapar  JAjas  ONHCAaHMS
peaIbHBIX MPOIECCOB U SIBJICHUM M MPU pELICHUN
3aga4, B TOM YHCIE€ W3 JPYTUX Y4eOHBIX
IIPEIMETOB;

- YMETh ONEPHPOBATH MOHATUAMHU: Tpad), CBAZHBINA
rpad, nepeBo, UKI, Tpad Ha IUIOCKOCTH; YMEHUE
3aJaBaTh M ONMCHIBaTH TIpadbl  Pa3IUYHBIMU
croco6aMu; HCIOJIb30BaTh Tpadbl MpPU pPEUICHUH
3ajay;

- yMeTb CBOOOJHO ONEPUPOBATH IOHATHIMMU:
COYEeTaHUe, IMEepPEeCTaHOBKA, YUCIO COYETaHUl,
YHCIO TMEPecTaHoBOK; OmHOM HploTOHA; ymeHHe
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IPUMEHSITh KOMOWHATOPHBIE (baxTs u
paccyxaeHHs ISl pEIICHUS 33134,

-yMETh ONEpPUPOBATH TOHATUSMHU: HATYPAITBHOE
YHUCIIO, [EeJI0€ YHCIO0, OCTaTOK [0 MOIYIIO,
palMoHaNbHOE YHWCIIO, WPPAUOHAIBLHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, IENIbIX, PAIIHOHAIBHBIX,
JNCHCTBUTENILHBIX YHCEN; YMCHHE KCIIOIb30BaTh
OPHU3HAKKA ~ JCIIMMOCTH, HAMMEHBIIUH  OOIIHid
JCINTEIh W HaWMEHbIee oOIee KpaTHoE,
amroput™  EBKiMma Tmpu pemieHWW  3ajad;
3HAKOMCTBO C  Pa3JMYHBIMU  ITO3UIIMOHHBIMU
CHCTEMaMU CUUCIICHMS;

- yMeTh CBOOOJHO OIEPUPOBATH TOHATHUSIMU:
CTeMeHb C  IIeNbIM  [OKa3aTeleM, KOPEHb
HATYpaJIbHOM CTENEeHH, CTENEHb C PallMOHATBHBIM
1moKasarelieM, CTeleHb ¢  JCHCTBUTEIbHBIM
(BelIecTBEHHBIM) TIOKa3aTeNneM, JIorapudm 4ucia,
CUHYC, KOCHHYC ¥ TAHT'€HC IPOU3BOJILHOTO YHCIIA,
- YMETh OIEPUPOBATH TOHITHUSIMH: TOXKJIECTBO,
TOXKJIECTBEHHOE IpeoO0pa3oBaHHWe, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa ypaBHEHWU W HEPABEHCTB,
PaBHOCHIBHOCTh ~ ypaBHEHWH, HEpPAaBEHCTB U
CHCTEM, paroHaIbHbIE, UpparMoHabHBIE,
MOKa3aTelbHbIe, CTEMEeHHBIE, JOorapu(MUUYECKue,
TPUTOHOMETPHYECKHUE YPAaBHEHHUS, HEPABEHCTBA U
CHCTEMBI, YMEHHE pemiarh ypaBHEHUS,
HEPaBCHCTBA W CHCTEMBI C MTOMOIIBIO0 PA3TMYHBIX
IPHEMOB; peIIaTh YpPaBHCHWS, HEPABCHCTBA H
CUCTEMBI C TIapaMeTPOM; NPHUMEHSATH ypaBHCHHUS,
HEPaBCHCTBA, WX CHCTEMBbI JUISI  PCIICHHS
MaTeMAaTHYECKUX 3a7ad M 3aJa4 U3 Pa3IuIHBIX
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o0acTeil HayKH U pealbHOM KHU3HH;

-yMeTh  CBOOOJHO ONEPUPOBATH  MOHSATHIMU:
rpadux byHKuuy, oOpartHas byHKIHA,
KOMITO3UIMS  (DPYHKIUH, JuHeHHas (yHKIH,
KBaJpaTH4Has (DYHKIUS, CTEMeHHas (QYHKIUS ¢
LeNbIM  IIOKa3aTeleM,  TPUTOHOMETPUYECKHE
byHKINH, oOpaTHbIe TPUTOHOMETPUYECCKHE
(GyHKLIMU, T[OKazaTeslbHas M JiorapupmMuyeckas
GbyHKIIMKM; yMEHUE CTPOUTh Tpaduku (QYHKIIHIA,
BBITIOJIHATH MPE0OpazoBaHus rpaduKoB (PyHKITHIA,
YMEHHUE UCMOIb30BaTh Tpaduku (QYHKIHMNA JUIs
U3y4EHHsI TPOLECCOB W  3aBUCUMOCTEH IpH
pelIeHnH 3a7ad U3 IPYruX y4yeOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; BBIpaXkaThb (opMyJIamMu
3aBHCUMOCTH MEX/1y BeJTUUYNHAMM;

yMEHHE CBOOOJHO OINEpPUPOBATH MOHATUSIMHU:
YEeTHOCTh (YHKLUH, NEPUOJUYHOCTb (PYHKIHUH,
OTPaHUYEHHOCTh byHKIHN, MOHOTOHHOCTb
(GYHKIMHM, SKCTpeMyM (QYHKIMH, HauOojbllIee U
HavMEHbIIIee 3HaUeHHs (YHKIIMK HA TIPOMEKYTKE;
YMEHUE MPOBOIUTH MCCIeIOBaHNEe PYHKIINH;
YMEHHUE HCIIONIb30BaTh CBOMCTBA U TpaduKH
(GyHKUUN U pellieHus YpaBHEHUH, HEPABEHCTB U
3ajad  C  [apaMeTpaMu; — M300paxkaTb  Ha
KOOPJIMHATHOM IJIOCKOCTH MHOXKECTBA pEIIeHHH
yYpaBHEHMI, HEPABEHCTB U MX CUCTEM;

-yMeTh  CBOOOJHO  ONEPUPOBATh  TOHSATHIMU:

MIOCJIEIOBATEIBHOCTb, apupmMeTHIecKast
nporpeccus, reoMeTpHYIecKas MIPOTpecCus,
OECKOHEYHO yOBIBaroIas reoMeTpuUecKast
[IPOTPECCHUS; yMEHUE 3a71aBaTh
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II0CJIEZI0BATENBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKypPpPEHTHBIX (hOpMyT;

- YMETh ONIEPUPOBATH NOHITUSIMU: HETIPEPHIBHOCTD
¢yHKIMH, acUMIITOTH Tpaduka GyHKUINHU, TIepBas
U BTOpAast IIPOM3BOIHAS byHkuuy,
reOMETPUYECKUI u (buzmvecKuit CMBICIT
IPOM3BOJIHON, TMepBOOOpa3Has, ONpeAeICHHBIN
UHTErpajl; yMEHUEe HaXOJUTh aCUMITOTHI rpaduka
(GYHKLUMH; yMEHHE BBIYUCIATH POM3BOJHBIC
CYMMBbI, MPOU3BEIEHUS, YACTHOTO M KOMIIO3HUIINU
(GyHKUIMH, HAXOAWTh ypaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHIH;

- YMEHHME MHCIOJIb30BaThb MPOU3BOAHYIO JJIf
uccinenoBaHus — (QyHKIUM, Ui HaXOXKJIEHHS
HaWJIyylllero peleHus B MPUKIAJAHBIX, B TOM
YHcie COLMATbHO-3KOHOMUYECKUX U (PU3NYECKUX
3aja4yax, JUId  ONpENENeHUs  CKOPOCTH U
YCKOpPEHUS; HaXOIUTh IUIOIAIu U 00beMbl (UTYD
C TOMOINBIO HHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOT0 MOJEIMPOBAHUS C IOMOIIBIO
nudepeHIaTbHBIX YPaBHEHUIH;

- YMETb ONEPUPOBATH HMOHITUSIMM: KOMILJIEKCHOE
YHUCII0, CONPSIKEHHBIE  KOMIUIEKCHBIE — YHCIIA,
MOJyJIb U apryMEHT KOMIUIEKCHOTO Yucia, Gpopma
3allMCH KOMIUIEKCHBIX YHncen (reomMeTpudeckas,
TPUTOHOMETpUYECKass U airedpanyeckas); yMeTb
MPOU3BOJUTL  apupMEeTHUEeCKHe JEeUCTBUA C
KOMIUICKCHBIMU 4MCJIAMH{; NPUBOJUTH IMPUMEPHI
UCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHIMHU:
cpenHee apudmernyeckoe, MeauaHa, HAUOOIbIIEe
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U HauMEHbIEEe 3HAYEHUs, pa3Max, AUcCIepcus,
CTaHJAapTHOE  OTKJIOHEHHWE  JUII  OIMCAHMS
YUCJIOBBIX  JIAHHBIX;  YMEHHE  HCCIIEI0BaTh
CTaTUCTUYECKUE JIaHHble, B TOM 4HCIE C
OpUMEHEHHEM  rpau4yeckux  METOJOB M
JIEKTPOHHBIX CPE/CTB; IpaMuecKu HCCIe10BaTh
COBMECTHbIE HAOJIOJECHUS C IOMOILBIO JUarpamMmm
paccenBaHMsl U TMHEWHON perpeccuy;

- yMeTh HaXxOJUThb BEPOSTHOCTU COOBITHH ¢
UCII0JIb30BaHUEM rpaduIecKux METO/IOB;
OPUMEHATHh JUIsl  pelieHus 3anad  (popMyJbl
CIIOKEHUSI U YMHOKEHHSI BEPOSATHOCTEH, (hopMyITy
NOJTHOM ~ BeposiTHOCTH,  opmyny  beprymim,
KOMOUHATOpHBbIE (akThl U (HOPMYJIBI; OLIEHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHIA;

-yMEHHE ONEPUPOBATH NOHATHUAMU: CIIydalHas
BEJIMYNHA, pacnpezeneHue BEPOATHOCTEH,
MaTeMaTUYecKoe  OXKUJaHWe, JUCHepcus U
CTaHJIAPTHOE OTKJIOHEHHWE CIIy4YalHOW BEJIMYMHBI,
GyHKIIII pacnpeneneHus u IJIOTHOCTH
PaBHOMEpPHOT0, MOKA3aTeJIbHOIO0 M HOPMaJIbHOIO
pacrpeneieHn;

-YyMEHHE HCII0JIb30BATh CBOMCTBA HM3YYEHHBIX
pacnpeneseHnil 1l pellieHusl 3a/1a4; 3HAKOMCTBO
C TIOHATHSMM: 3aKOH OOJBIIUX YHUCEN, METOJIbI
BBIOOPOYHBIX HCCIIEIOBaHUN; YMEHHE NPUBOIUTH
MpUMepbl TPOSBICHUS 3aKOHA OOJBUIMX YHCEN B
IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJHO OIEPHUPOBATH MOHATHIMHU:
TOYKa, MpsAMasg, IUIOCKOCTb,  IPOCTPAHCTBO,
OTPE30K, JIyd, IJIOCKUW YroJjl, IBYI'PAHHBIA YIOII,

1




TPEXTPaHHBII yroi, IepeceKarommecs,
napajyieNibHble W CKPEIIMBAIONIMECS —IPSIMBIE,
NapayIeIbHOCTh U TEPIEeHINKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroil MEXIy TMpsSMBIMH, YIOJI
MEXIy NpSAMOM M IUIOCKOCTBIO, YrOl MEXIY
IUIOCKOCTSIMH; ~ YMEHHE  HCIOJb30BaTh  IPH
pelIeHnu 3agad HM3y4eHHblE (aKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHUBATh  Pa3MephbI
OOBEKTOB B  OKpYKAalOIIEeM MHpE; yMEHHUE
OIIepPUPOBATH TOHSATHSIMH: MHOTOTPaHHHK,
CeueHne MHOTOTpaHHHKA, IIPaBUJIBHBIN
MHOTOTPaHHHMK, Tpu3Ma, Oupamuaa, ¢urypa u
MIOBEPXHOCTh BpallleHHs], HWIMHIpP, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEUYCHHS KOHYCa U
[WIMH/pa, MapajuleibHble OCH WJIM OCHOBAHMIO,
ceueHue IIapa, MJIOCKOCTb, Kacaromasics cgepsl,
IWINHAPA, KOHYCa; YMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKA, W300pakaTb MHOTOTPAaHHUKH,
(GUTYpBI ¥ IOBEPXHOCTH BPAIICHHS, X CEYCHUS, B
TOM YHCIIE C TIOMOIIBIO DSJIEKTPOHHBIX CPEJCTB;
YMEHUE TPHUMEHSATh CBOWCTBA T'€OMETPHYECKUX
buryp, CaMOCTOSITEJIbHO bopmynupoBaTh
olpeNieNieHus] U3y4yaeMbIX (uryp, BbIIBHUTaTh
TUIOTE3l O  CBOMCTBaX M IPU3HAKax
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WM
OIIpOBEpraTh ux; yMeHue MIPOBOJIUTH
kmaccupukanuioo  GuUTyp 1O Pa3IUYHBIM
HpU3HAKaM, BBITIOJIHATh HEOOXOaNMBIE
JIONOJTHUTEIIbHBIE TIOCTPOCHHS;

VYMeTh CBOOOAHO OIEPUPOBATH  MOHATHIMHU:
wiomaab (Gurypsl, o6beM GUIyphl, BEIUYHHA
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yrila, pacCTOSHWE OT TOYKH JIO IUIOCKOCTH,
paccTosiHue MEXAY IPSIMBIMHU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMHU,  TUIOHaAb  cdepbl,  IJIOMAab
MOBEPXHOCTH  NHUPaMUbl, NPU3MbI, KOHYCA,
MWIMHApa, 00BeM  Ky0a,  MPSAMOYTOJIBHOTO
napajiesienumneaa, MAPaMU/IBI, MIPU3MBI,
MWIMHApPA, KOHYyca, Ilapa; YMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- yMeThb CBOOOJHO OINEPUPOBATH MOHATUAMU:
JBIDKEHUE, TapajUIeIbHBI MEPEeHOC, CUMMETPUSs
Ha IUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue TOJA00Ms, TMMOAOOHBIE (QUTYPHI;
YMEHHE paclio3HaBaTh paBHbIE U IOJOOHBIC
burypsl, B TOM 4HCI€ B TPUPOJE, UCKYCCTBE,
ApPXUTEKTYPE; yMEHUue HCIOJIb30BaTh
r€OMETPUUYECKHE OTHOIIICHUS, HaXOIUTh
reoMeTpUYecKue  BENUYMHBl  (AJIMHA,  Yrod,
MJI01ab, 00BEM) TIPU PEIICHUH 3a7a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHHOU KU3HH;

- yMeThb CBOOOJTHO OIEPUPOBATH TOHATHUSIMHU:
MPSIMOYTOJIbHASI CHCTEMa KOOPJWHAT, BEKTOP,
KOOPJMHATHI TOYKU, KOOPIAMHATHI BEKTOPA, CyMMa
BEKTOpPOB, TPOMU3BEJCHHE BEKTOpa Ha YHCIO,
pasnokeHue BEKTOpa Mo 0Oasucy, CKalspHOE
MIPOU3BEJICHNE, BEKTOPHOE MPOU3BEJCHUE, YTOJ
MEXAy  BEKTOpaMHu; YMEHHME  HCIOJIb30BaTh
BEKTOPHBIN ¥ KOOPJIMHATHBIN METOM ISl PEIICHUS
TEOMETPUUYECKHUX 3a/lad W 3a7a4 APYTHX y4eOHBIX
MPEJMETOB; OIEPUPOBATh TOHATHAMHU: MaTpHIla
2x2 u 3x3, ONPEACIIUTEND MaTpHIIbI,
T€OMETPUUYECKHUI CMBICI OTIPECTUTEIS;




- YMEThb MOJEIHUPOBaTh pPEAJbHbIE CUTYallUd Ha
SI3pIKE  MAaTEMAaTUKH;, COCTaBJISITh  BBIPAKEHUS,
YPaBHEHHUS, HEpPaBEHCTBA M MX CUCTEMBI 10
YCIOBUIO 3aJaud, MWCCIEN0BaTh IOCTPOCHHbIE
MOJIENI C HCIOJIb30BaHUEM arnapara anreopsl,
UHTEPIIPETUPOBATh  IMOJYYECHHBII

CTpOUTh MATEMATHUYCCKHUE MOJACIN C IIOMOIIBIO

pe3yIbTarT;

TCOMCTPUUICCKUX MOHATHH U BCIIMYMH, PCIIATb

CBA3AaHHBIC C HUMHU IIPaKTHYECKUE 3aJayH;
COCTaBIIATh BEPOSITHOCTHYIO MOJEJIb u
WHTEPIPETUPOBATh  IOJYYEHHBIM  pE3yibTart;
pemiaTh  NOpPUKJIAJHBIE  3aJa4d  CpPEACTBAMH
MAaTEMAaTUYECKOTO  aHalu3a, B TOM  YHCIE
COLMAIbHO-9KOHOMHYECKOTO M (PU3UYECKOTro

XapakTepa;
- yYMEHHME BBIOMpaTh NOAXOMALIMA METON JUis
pelleHuss  3aJaud; [IOHMMaHWE  3HAYMMOCTH

MaTEMaTuKu B HN3YyUYCHUU MMPpUPOAHBIX n

OOIIECTBEHHBIX TMPOIIECCOB U SBJICHUHN; YMEHHE
pacIio3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE,  YMEHHE

NPUBOAUTH  IPUMEPHI

MAaTE€MaTUYeCKUX  OTKPBITUM  POCCUHCKOH U

MHUPOBOM MaTeMaTU4EeCKON HAyKU

OK 02
COBPEMEHHBIE CpEJICTBA IIOMCKa,

Hcnonp3oBath
aHayM3a u MHTEpIIpETANU
uH(popMaluu, 1 UHPOpPMaLIMOHHBIE
TEXHOJOTHH  JUIS
3a/1a4 po¢eCCUOHATBHON

BBITIOJTHEHHU A

ACATCIIbHOCTHU

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO YPOBHIO
pa3BUTHUS HAyKM U OOLIECTBEHHOM MPaKTUKH,
Jasnore KYJBTYP,

CHOCO6CTBYIOI_HCFO OCO3HaHHUIO CBOCI0O MECTa B

COBPEMEHHOMY
OCHOBaHHOTO Ha

MOJIMKYJITYPHOM MHUPE;
- COBEPILEHCTBOBAHUE S3BIKOBOM U YUTATEIBCKOMN

- YMeTh ONEepUPOBATh MOHATUSAMH: PAaLMOHATIbHAsS
GyHKLUMs, MOKa3aTenbHas (QYHKIHMSA, CTEHeHHas
byHKIHS, norapudmuyeckas byHKIMS,
TPUTOHOMETPUYECKHE byHKIIH, oOparHble
GYHKIIMM, YMEHUE CTPOUTH TpadUKU H3YUYECHHBIX
GYHKIMMA, UCTIOIB30BaTh TpadUKU TPH H3YYCHHUH
IPOIIECCOB U 3aBHCHUMOCTEH, MPU PELICHUN 3a/1au
U3 JApYyrux y4eOHBIX TMpeIMETOB M 3aJad U3
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KYJbTYpPbl KaK CPEJICTBA B3aMMOJCHUCTBUS MEKIY
JIOJIbMU U ITIO3HAHUS MUDA;
- OCO3HAHME LEHHOCTH HAy4HOH JICATEIbHOCTH,

FOTOBHOCTh  OCYILIECTBIATH  IMPOEKTHYIO U
HCCIIEI0BATENBCKYIO NEeSTEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE;

OBJlaleHHe  YHUBEPCAJbHBIMH  Y4eOHBIMHU

NM03HABATEJIbHbIMHU AelCTBUSIMM:

B) paboTa ¢ undgopmanmeii:

- BJIAJICTh HABBIKAMU TTOJYYEHUS WH(MOpMAIH U3
HCTOYHHUKOB Ppa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYILIECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3aLUI0 U
MHTEepIpeTanuio HHGOPMAIMH Pa3IHIHBIX BUIO0B
1 (hopM IpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX (opmarax ¢
y4eTOM Ha3zHadeHus uH}opMaluu ¥ 1eIeBOU
ayTUTOPUH, BbIOMpas ONTHUMAIbHYIO (opMy
MMpCACTABJICHUA U BU3YaJIU3alluH;

- OICHUBATbL AJOCTOBCPHOCTH, JICTUTUMHOCTH
nHpOpMaIUui, €€ COOTBETCTBHE IIPABOBBIM U
MOPAIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeNCcTBa MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHHu3allMOHHBIX 3aga4 C COGHIOI[CHI/IGM
Tpe60BaHHﬁ SpPTrOHOMMUKH, TCXHHUKHU

0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus,
NPaBOBBIX U
nH(pOPMaITMOHHOM 06€30MMaCHOCTH;

- BJIQJICTh HAaBBIKAMH DPACIO3HABAHUS W 3aIIUTHI

TUYECKUX  HOpPM,  HOPM

uHpopmanuy, HHOOPMAIIMOHHONW O0e301macHOCTH

peambHOM  KM3HHM;,  BBIpaXarb  (QopMmysiaMu
3aBUCUMOCTH MEKy BETUUMHAMU;

- YMETb OIIEpUPOBATH IOHSTHUAMU: TOXKJIECTBO,
TOXJIECTBEHHOE  IIpeo0pa3oBaHUE, ypPaBHEHMUE,
HEPAaBEHCTBO, CUCTEMa yYpAaBHEHUN M HEPABEHCTB,
PaBHOCWIBHOCTb ~ YPaBHEHHWI, HEPAaBEHCTB U
CHUCTEM, palyoHalIbHbIE, UpPpalUOHAIIbHBIE,
HOKa3aTesIbHbIC, CTENEHHbIE, JOrapupMHUUEcKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHUs, HEPABEHCTBA U
CUCTEMBI; YMETh PElaTh YpaBHEHMsI, HEPABEHCTBA
U CHUCTEMBbl C IIOMOILIBIO DPA3JIUYHBIX IPUEMOB;
pelath ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHATH YpaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBl Uil  PELICHHUS
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IndHbIX
o0acTeil HayKH U pealbHOM KHU3HH;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHIMMU:
JBUKEHHE, MapajuleJIbHBI MEPeHOC, CUMMETPUs
Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeobpazoBaHue MoOA00MS, MONO0OHBIE (DUTYpHI;
YMETh

¢urypel, B TOM 4YHCI€ B MpPHUPOJE, HCKYCCTBE,

pacro3HaBaTh paBHbIE W TOJOOHBIE

APXUTCKTYPC; YMCTb HCIIOJIB30BaTh
TCOMECTPHUICCKUC OTHOIICHUA, HaxoauThb
TCOMECTPHUICCKUC BCIIMYHHBI (,Z[.TII/IHa, yrou,

II0IaAb, 00BEM) MIPU PELICHUU 33Jad U3 JPYTrux
y4eOHBIX MPEIMETOB U U3 PEATILHOM KU3HU




JIUYHOCTHU.

OK 03
pean30BbIBaTh
npodecCHOHATIBbHOE U JINYHOCTHOE

[InanupoBars u
COOCTBEHHOE

pa3BUTHE, IPEANPUHUMATEIBCKYIO

JIeSTEIIbHOCTh B
npodeccnoHaTbHON chepe,
VICIIOJIb30BATh 3HAHHS o
(uHAHCOBOW  IpaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

B ods1acTn JAYXOBHO-HPABCTBEHHOI'0
BOCIUTAHUS:

- c¢(hopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO MOBEICHHS;

- CIIOCOOHOCTh  OLIEHHBATH  CUTYyallMl0 |
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSChH
Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH;
- OCO3HaHHME JHMYHOTO BKJIaJa B TOCTPOCHUE
YCTONYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEISIM
U (WIM) IPYTUM 4YIEHaM CEMbH, CO3JaHUIO0 CEMbU
Ha OCHOBE OCO3HAHHOTO NPHUHATHS IICHHOCTEH
CEeMEWHOW KHU3HH B COOTBETCTBHH C TPAIUIIUSIMHU
HaponoB Poccuu;
OBianenue YHHMBEPCAJIbHBIMH
PeryJIiITUBHBIMHM 1eiCTBUSIMM:

a) caMOOpPraHMU3aIUA:

- CaMOCTOSITENILHO OCYIIECTBIIATh
MO3HABATENbHYIO  JEATENbHOCTb,  BBIABIATH
po0JIeMBl, CTaBUTH " (hopMynupoBaTh
COOCTBEHHBIE  3a/7ayl B  00pazoBaTeIbHOU

JEATEIIHOCTH U JKU3HEHHBIX CHTYaIHsIX;
- CaMOCTOSITEIEHO COCTaBISTH IUIAH PEIICHUS
npoOJeMBl € YYETOM MMEIOLIMXCS PECYpCOB,

- YMETh ONEpUPOBATh MOHATHIMU: PALMOHAIBHBIC,
UppaloOHaJIbHbIC, ITOKAa3aTeNIbHbIC, CTEIEHHBIC,
norapupMuUecKue, TPUTOHOMETPUYECKHUE
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBbI;

- YMETb OIIEpPUPOBATH OHATUAMHU: MHOIOTPAHHHUK,
CEYeHNE MHOTOTPAaHHMKA, KyO, Mapaulesenure],
npusma, nupampga, QuUrypa M IMOBEPXHOCTb
BpaIlleHHs, HWINH/DP, KOHYC, 1map, cepa, ceueHHs
¢Gurypsl  BpalleHHs, IUIOCKOCTb, KacaroIascs
cdepsl, HUINHAPA, KOHYCA, IJI0IIA/b TOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCA, IWINHAPA, TUIOIIA1b
cdepsl,
napasulenenurnesna,

00BbemM KyOa, MPSIMOYTOJIBHOTO

MMAPAMUBL, IIPU3MBI,
IWIMHIpPA, KOHYcCa, IIapa; yMEHHE H300pakaTb
MHOI'OTpaHHUKH W IMOBECPXHOCTU BpallCHUA, HX
CCUCHUA OT PpPYKH, C TMOMOMIBIO YCPTCIHKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMETb
pacro3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh NPaBUIbHBIE MHOTOTPAHHUKH;

- YMETb ONEepUPOBATh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOPAWHAT, KOOPJAUHATHI TOYKHU, BEKTOD,
KOOpJMHATHl BEKTOpA, CKAISIPHOE IPOW3BEICHHE,
yrol MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
NPOM3BEJICHUE BEKTOpAa Ha YHCIO; HAXOAUTh C
MIOMOIIbIO bopmyn

HN3YUCHHBIX KOOpAWHATBL
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COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO
IIMPOKON APYIUIMH B Pa3HBIX O0JIACTSIX 3HAHHM,
MOCTOSIHHO TOBBIIIATH CBOM 0Opa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BATh MPUEMBl peQIIEeKCUU IJIs OLIEHKU
CUTYyalllH, BBIOOPA BEPHOT'O pPEILCHMS;

-yMETh OLEHHUBAaTb PUCKM M CBOEBPEMEHHO
IIPUHUMATDH PEUICHUS 110 UX CHUKEHUIO;

B) 3MOIUOHAIBHBIH UHTEJVICKT,
NpeAnoaraniui copMMpoOBaHHOCTD:
BHYTPEHHEN MOTHBAIUH, BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHKEHHMIO LIEIU U YCIEXy,
ONTUMH3M, WHULATUBHOCTb, yMEHHUE
JENCTBOBATD, UCXO U3 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh TOHUMATh
SMOLMOHAIBHOE COCTOSHHE IPYI'MX, YYHUTBHIBATh
€ro IpU  OCYIIECTBICHUHM  KOMMYHHMKAIIHH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;
COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX
CMOCOOHOCTh ~ BBICTpaMBaTh  OTHOIIGHUS  C
JIPYTUMH  JIIOJbMH,  3a00THUTHCS, MHPOSBIATH
MHTEpEC U pa3peraTh KOH(IUKTHI.

CepeIHHbI
TOYKAMU

OTpEe3Ka, pacCTOSTHUE MEXKIY IBYMs




OK 04 S¢dexTuBHO
B3aUMO/ICIICTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaH/1e

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U

CaMOpa3BUTHIO, CaMOCTOSITEIEHOCTH u
CaMOOIIPEIEIICHHIO;
-OBJIa/ICHUE HaBbIKaMU yuebHo-

HCCIIEIOBATENILCKOM, TPOEKTHOW W COLHUAIBHOU
JeSATEIbHOCTH;

OBaanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) COBMeCTHAsI 1eITeJIbHOCTD:

- TIOHMMAThb MW HCHOJIb30BaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHON paboTHI;

- NPUHUMATh UEIU COBMECTHOM AEATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS 110
€e JOCTH)KEHUIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacnpenenarb  poiad € Y4ETOM ~ MHEHUH
Y4aCTHUKOB OOCYX/IaTh Pe3yibTaThl COBMECTHOU
paboThI;

- KOOPJMHHUPOBAaTH ¥ BBHINOJHATH pPabOTy B
YCIIOBHSIX pEabHOTO, BUPTYAJILHOTO "
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE CTPATETHYECKOE

NOBCACHUC B PA3JIMYHBIX CUTYyAUUAX, IMPOSABJIATH

TBOPYECTBO u BOOOpaKeHUe, OBITH
WHULAATUBHBIM
OsJagenue YHHBepPCAJIbHBIMU

PEryasiTUBHBIMHA HeﬁCTBHﬂMH:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- MpUHUMATh MOTUBBI M apryMEHTBl JPYTUX
JIOJIeH Mpu aHallu3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IIPU3HABaTh CBOE IIPaBO U IIPaBO APYIUX JIOJIEH

- YMETb OIIEpUPOBATh IOHATUAMM: CIy4YaUHBIN

OIIBIT H cnyqaﬁHoe CO6BITI/IC, BCPOATHOCTDH

CIIy4aifHOTO  COOBITHS;  YMETh  BBIYUCISTH
BEPOSATHOCTh C HKCIIONB30BAHUEM TpadUIeCcKuX
METOJIOB; TPHUMEHSTH (OPMYIBbI CIIOKCHUS H
YMHOXXEHUSI ~ BEpPOATHOCTEH,  KOMOWHATOPHBIC
daktel W (popMyIIbI

OLOCHUBATL BCPOATHOCTU PCAJIbHBIX CO6BITPII>1;

Inpu pCeIICHUMU  3aady;

3HAKOMCTBO CO  CIIy4allHBIMH  BEJIMYHMHAMU;
yYMEHUE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIIUX YHCEJ B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSAX;

- yMeTh CBOOOJHO OIEPUPOBATH TOHATUSIMU:
CTENEHb € LEeJIbIM  [OKa3aTeleM, KOPEHb
HaTypaJbHOM CTENEHH, CTENEHb C PALMOHAIbHBIM
IokKasarejieM, CTCIEeHb C

(BelIecTBEHHBIM) TIOKa3aTeNneM, JIorapudm 4ucia,

JIEHCTBUTEIILHBIM

CHHYC, KOCHHYC W TAaHT€HC MTPOU3BOJIILHOTO YHCIIA;
- yMeTh CBOOOJHO OIEPHPOBATH TOHSATHIMHU:
rpaduk byHKIIH, oOpartHas byHKIMS,
KoMIo3uiusi  (QyHKIUH, byHKIIHS,
KBaJpaTHUHas (DYHKIUS, CTeNeHHas (QYHKIUS ¢
HeNbIM  I[OKa3aTeleM,
byHk1UN, oOpaTHbIE
(GyHKLIMU, TOKazaTelbHas M JorapupmMuueckas
(GyHKLIMU; YMETb CTPOUTH TpapuKu (QYHKIHA,
BBINOJIHATH peo0pa3oBaHusl rpaQUKOB (PYHKIIHIA;

JIMHENHAA

TPUTOHOMCTPUYICCKHUC
TPUTOHOMCTPUYCCKUC

- YMETh HCIMOJB30BaTh Tpapuku (QYHKIHH I
U3yYeHHsI TPOLECCOB W  3aBUCUMOCTEH TIpH
pelIeHNH 3a7ad U3 IPYruX y4eOHBIX MPEIMETOB U
U3 peajbHOW JKU3HH, BBIpaXaTh (HopMynamu
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Ha OILINOKH;
pa3BuUBaTh  CIOCOOHOCTH
MTO3UIUH IPYTOr0 YEJIOBEKA.

IIOHUMATh

MHp

C

3aBHCUMOCTH MEX/1y BEITUUYNHAMH;
- CBOOOJHO OINEPHPOBATH TMOHITUSMHU: YETHOCTH
byHkuuy, NEPUOJUYHOCTD ¢byHKIMY,
OTPaHUYEHHOCTh byHKuuy, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOoJblIee MU
HalMEHbIlIee 3HaueHHsI (PYHKIUN HA TIPOMEXKYTKE;
YMETb MPOBOJUTH UCCIIE0BaHUE (DYHKIIUH;

- yYMeTb MCIIOJIb30BaTh CBOWCTBA U TIpaduku
(GyHKUUH U1 pelieHus YpaBHEHUH, HEPaBEHCTB U
3ajady ¢ I[apamMerpaMu;  u300paxarb  Ha
KOOPJMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUI
ypaBHEHHIA, HEPABEHCTB U X CUCTEM




OK 05 OcyiecTBisiTh YCTHYIO U
NUCHbMEHHYI0O KOMMYHHMKAIMIO Ha
rOCyJJapCTBEHHOM S3BIKE
Poccniickoit @enepannu ¢ y4eToM
OCOOEHHOCTEN  COLMAIBHOIO U

KYJBTYPHOI'O KOHTCKCTA

B o0J1acTH 3cTeTHYECKOT0 BOCIIMTAHUS:

- SCTETUYECKOE OTHOILICHHE K MHUpY, BKIIOYas
ACTETUKY HAY4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoil Hayke;

- CIIOCOOHOCTH BOCIIpUHUMATL PAa3JIMYHBIC BU/IbL
UCKYCCTBA, TPaJUIMd M TBOPYECTBO CBOETO M
APYrHX HApOJOB, OLIyIIaTh AMOIMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- yOeXK/IEHHOCTh B 3HAYMMOCTH ISl JTUYHOCTH U
oOuiecTa
HCKYCCTBA, STHUYCCKHUX KYJIbTYPHBIX TpaI[I/IIII/Iﬁ n

OTCYECTBCHHOT'O u MHPOBOI'O
HapOJHOTO TBOPUYECTBA;

TOTOBHOCTb K CaMOBBIPA)XCHHIO B pPa3HbIX BHAAX
HCKYCCTBa, CTpEMJIEHHE TPOSBIATH KadecTBa
TBOPYECKOH TUYHOCTH;

OBaaneHue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

a) o0eHue:

- OCYILECTBISATh KOMMYHHUKAIlMU BO Bcex cdepax
JKU3HU,

- pacrio3HaBaTh  HEBepOAIbHBIC  CpPEICTBA
oOIlleHHsI, TIOHUMATh 3HAYCHUE COIMATBHBIX
3HAKOB, pacmo3HaBaTh MIPEANOCHIITKA
KOH(IUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHL,
- pa3BepHYTO W JIOTUYHO M3JaraTh CBOIO TOUYKY

3pCHHA C UCITOJIB30BAHUCM A3BIKOBLIX CPCACTB.

- yYMETb OIIEpUPOBaTh IOHATUSAMHU: CpEIHEE

apupMeTHuecKkoe, MeaWaHa, HauOoJblIee |

HauMEHbIIEE 3HA4YEHMs, pasMmax, AucIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yYMEHHE U3BJIEKATD, MHTEPIPETUPOBATH
uH(bOpMaIMIO, TPEICTABICHHYI0 B TaOJuIax, Ha
nuarpammax, rpadukax, OTpa)karollyl0 CBOMCTBa
pealibHBIX MPOLIECCOB U SBIICHUH; IMPEACTABIATH
uHGOPMAIIMIO C MOMOIIBI0 TAaOIUI] U AHATrPaMM;
UCCIIEJIOBATh CTaTUCTUYECKUE JaHHbIE, B TOM
qrciae ¢ MPUMEHEHHEM rpaduyecKux METOIOB H
JJIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH NOHATUSIMU: TOUKA, IpsIMas,
IUIOCKOCTh, IIPOCTPAHCTBO, JBYIPaHHBIM Yrod,
CKPEIIMBAIOIINECS NPSMbIE, IAPAIJIEIBHOCTh H
NEPNEHIUKYJIAPHOCTh TPSAMBIX UM IIOCKOCTEH,
yroJl MEXIy MNpSAMBIMH, YTOJI MEXKIAY MNpsSMOM U
IUIOCKOCTBIO,  yrol  MEXIy

PaCCTOAHNUE OT TOYKH 0 INIOCKOCTHU, PACCTOAHUC

IJIOCKOCTSIMH,

MEXITY
IUIOCKOCTSIMH;

TPSIMBIMH, paccTosiHue MEX Ty
- YMEThb MHCHOJb30BaTh NPU PEIICHUU 33]a4
U3ydeHHble (AKTBl M TEOPEMbl IUIAHUMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB

OKpYyKaromero Mmupa




OK.06 IlposiBiATh TpaskJaHCKO-

NaTPUOTHYECKYIO MO3ULIHIO,
JEMOHCTPUPOBATh OCO3HaHHOE
MIOBE/ICHNE Ha OCHOBE
TPaIUIIMOHHBIX

00I111eYeIOBEYECKUX IIEHHOCTEH, B
TOM YHCIe c y4eToM
rapMOHM3AIIUN MEKHAIIMOHAIBHBIX
U MEXPETHOHATIbHBIX OTHOIICHUH,
PUMCHSITh CTaHJaPThHI

AHTUKOPPYILIMOHHOTO TTOBEICHUS

- OCO3HaHHE  OOYYaIOUIMMHCA  POCCHICKOMN
rpak1aHCKOW MJICHTUYHOCTH;

- ICJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHEU
MIO3ULIMK  JINYHOCTM HA  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX LIEHHOCTEH HapoaoB Pocculickoin
denepanyy, HUCTOPUYECKUX U HAIMOHAJIBHO-
KYJIBTYPHBIX TpaJuli, (POPMUPOBAHUE CHCTEMBI
3HaYMMbIX L[EHHOCTHO-CMBICJIOBBIX YCTAHOBOK,

AHTHKOPPYIIHOHHOTO MHPOBO33PCHHUS,
IIPAaBOCO3HAHHUs,  JKOJOTMYECKOM  KYJIbTYpBHI,
CIOCOOHOCTH  CTaBUTh LEIHM W CTPOUTH

KHU3HCHHBIC ITJIAHBI,
B yactu Ipa;KAaHCKOI0 BOCIIUTAHUA:
- OCO3HaHHEC CBOUX KOHCTUTYIHOHHBIX IIpaB H

00s13aHHOCTEH, yBa)KE€HUE 3aKOHa u
MIPaBOIIOPSIIKA;

- TMPUHATHE TPATUIUMOHHBIX  HAlMOHAIBHBIX
0011eueI0BEYECKUX T'YMaHHUCTUYECKUX u
ACMOKPATUYCCKUX HeHHOCTCI\/’I;

- TOTOBHOCTH MMPOTHUBOCTOATH NACOJIOTUN
IKCTpEMH3Ma,  HalMOHAIM3Ma,  KceHopoOun

AUCKPUMHUHAILIUA 10 COLMAJIbHBIM, PCIIMTMO3HBIM,
PacCoOBbIM, HATMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BE€CTU COBMCCTHYIO ACATCIBLHOCTH B
TpaXXJ1aHCKOT'O 06LI.ICCTB3.,
CaMOyIIpaBJICHUHA B

WHTEpecax
y4acTBOBATh B
0011e00pa3oBaTeIbHON OpraHu3aIid M JIETCKO-
IOHOIIIECKUX OPTaHU3aIMSIX;

- YMEHHE B3aUMOJICHCTBOBATH C COIMAIHLHBIMHU
WHCTHTYTaMH B COOTBETCTBUHM C HX (YHKIHSIMHU
Ha3HAYCHHEM;

YMETh OIEPUPOBATh MOHATUSIMU: MPSAMOYTOIbHAS
CHUCTEMa KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP,
KOOpJMHAThl BEKTOpa, CKAJIIPHOE IPOU3BENEHUE,
yrojll MEXJIy BEKTOpaMHM, CyMMa BEKTOpPOB,
IIPOM3BE/ICHUE BEKTOpAa HA YHCIO; HAXOAMUTh C
NOMOIIbIO  HM3YYEHHBIX (QOpPMYT  KOOPAHUHATHI
CepequHbl OTpE3Ka, PACCTOSTHUE MEXIY ABYMS
TOYKAMH;

-yMETh BBIOMPAThH MOAXOASIINN U3yYEeHHBIH METO/
I E perieHus

3aJa4u, pacrio3sHaBaTb

MaTeMaTudeckrue (PakThl M MaTreMaTU4ecKue
MOJICJTH B IIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX,
B MCKYCCTBE;, YMEHUE MNPHUBOAUTH MPHUMEPHI
MaTeMaTUYECKUX  OTKPBITUHI

MHUPOBOW MATEMAaTUYECKON HAYKH.
- yYMEThb OINEPUPOBATh IOHATUAMH: CIIy4arlHbIN

OIIBIT H CJ'Iy‘lElfIHOG CO6BITI/IC, BEPOATHOCTDH

POCCUHCKON |

CIIy4alHOrOo  COOBITHSI;  YMETb  BBIUUCISTH
BEPOSATHOCTb C MCIIOJIb30BaHUEM TIpadUUeCcKuX
METOJIOB; MPHUMEHSTH (OPMYJbl CIOXKEHUS H
YMHOXEHHUSI ~ BEPOSATHOCTEH,  KOMOMHATOpHbBIE
dakTel W GopMydBl TpU PELICHUM 3a]ad;
OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO €O  CIIy4alHBIMH
YMEHHE NPUBOJUTH NIPUMEPHI MPOSBICHUS 3aKOHA

OOJIBIINX YHCET B MNpUPOAHBIX H 06H_[CCTBCHHLIX

BCINYHNHAMMU,

SIBJICHUSAX




- TOTOBHOCTb K I'YMAaHUTapHOW M BOJIOHTEPCKOH
JeSATEeIbHOCTH;

B yacTu naTpMoTHYECKOro BOCIMTAHUS:

- c(OpPMUPOBAHHOCTh POCCUUCKOHN TpaKTaHCKOU
WUJICHTUYHOCTH, TATPUOTHU3MA, YBAXEHUSA K
CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTHU MEPE]T
Ponunoii, ropnoctu 3a cBOM Kpaii, cBoro Poauny,
CBOHM SI3bIK M KYJIbTYpY, IPOILJIOE W HACTOALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- I[IEHHOCTHOE OTHOIIEHHE K TOCYy/IapCTBEHHBIM
CUMBOJIAM, HCTOPHUYECKOMY U  MIPUPOTHOMY
HacleAWIo, TBMITHUKAM, TPAAUIUSAIM HapOJIOB
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHUHU

H TpyHAcC,
- uaeHHas y'6 CXKIACHHOCTD, T'OTOBHOCTb K
CIIYKCHUTIO 151 3alIuTe OTe‘leCTBa,

OTBETCTBEHHOCTb 3a €ro CyJb0Y;

- OCBOCHHBIE OOYYAIOIIMMHUCA MEXIPEIMETHBIC
MOHATHSI U YHUBEpCAJbHbIE y4yeOHbIE NEHCTBUS
(perynsiTUBHBIE, [TI03HABATEJIbHBIE,
KOMMYHHKATHUBHBIE);

- CHOCOOHOCTP  MX  HCHOJBb30BaHUS B
[IO3HABAaTEIbHOM M COLMAJIbHOM  IIPAKTHUKE,
TOTOBHOCTb K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO
U OCYHIECTBICHHIO y4eOHOH  JesATeTbHOCTH,
OpraHu3ali  y4eOHOro  COTPYAHUYECTBA C
MeJarOorTHYeCKUMHU paboTHUKaMU u
CBEPCTHHKAMM, K Yy4YaCTHI0O B IIOCTPOCHUU
WHJIMBUIYAIBHOU 00pa30BaTEIbHON TPACKTOPHH;
- OBJIAZICHHE HaBbIKAMU yueOHo-
nccienoBareabckoilO npoekTHOW U colnanbHON




JIeSITeIIbHOCTH;

OK 07
COXPaHEHHIO OKPY’KaIOIIeH cpepbl,
pecypcocOepeKeHnIo, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMaTa,

ColelicTBOBAaTh

IIPUHIUIIBI OepeXIIMBOTO
MPOU3BOJICTBA, s dexTuBHO
JICUCTBOBATh B  YPE3BBIYANHBIX

CUTyalusx

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- HE NpPUHUMAaTh JEUCTBUS, NPUHOCSIINAE BPE
OKpY2Karollleu cpene;

- yMeTb MpPOrHO3UpOBaTh HEOJIArONpPUATHBIC
9KOJIOTMUYECKHE TOCIEICTBUS MPEeITPUHUMAEMBIX
JENCTBHMN, IPEAOTBPAIATh UX;

- PACLUIMPUTD OMBIT AEATEILHOCTU 3KOJIOTHUYECKON
HaIpaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIIEHUS MPOoOJIEeMBI C
YU4ETOM aHalln3a HMMEIOIIMXCS MaTepHAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBJISTh  LIEJICHANPABIEHHBIA  ITOMCK
IepeHoca CpeACTB M CIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

- YMETh NEPEHOCUTH 3HAHUS B [T03HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIaCTH KUZHEIEATEIILHOCTH;

- MIpeUIaraTb HOBbIE IPOEKTHI, OLICHUBATh UAECH U
MIO3ULUU

HOBU3HBEI, OpUTrMHAJIBHOCTH,

- yMEThb OIEpPUPOBATh MOHATHAMU: (YHKIHUSA,
HenpepbIBHAS byHKIMS,
nepBooOpa3Hasi, ONpe/leIeHHbI MHTErpai; yMeTb

MMpoOn3BOJAHAA,

HaXOJUTh MTPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIUI,
UCIIOJIB3YSl CIIPABOYHBIE MaTepHallbl; UCCIIEOBATh

GyHKIIMM ~ Ha
HauOoJbIINE U
HaVMEHBbIIINE GyHKIU;
MHOTOYJIEHOB C  HCIOJb30BaHUEM

B MPOCTEHIIMX  CIIy4asx

MOHOTOHHOCTb, ~ HaXOJUTh
3HAYCHUS CTPOUTH
rpaduxu
amnmapara MaTeMaTHYeCKOTO aHaiu3a; MPUMEHSThH
IPOM3BOJIHYIO MIPU PELICHUH 3a]a4 Ha JIBUKCHUE;
pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOoJIbIIIe W HAWMEHBIIME 3HAYCHHs, Ha
HaXO0XXJICHHE MyTH, CKOPOCTH U YCKOPEHHS,

- YMETh OIEPHPOBATH TOHITHUSMHU: IBUKCHUE B
o00HbIE burypst B

HCIIOJIb30BaTh OTHOIICHHE

IIPOCTPAHCTBE,
IPOCTPAHCTBE;
IUIOMIA/Iel TOBEPXHOCTEH M O00BEMOB MOJOOHBIX
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MPAKTUYECKON 3HAYUMOCTH;
- JlaBaThb OLIEHKY HOBBIM CHTYallMsIM, BHOCHUTH
KOPpPEKTUBBI B

JACATCIIBHOCTD, OLICHUBATDH

COOTBCTCTBUC PC3YJILTATOB LICJIN.

¢Guryp npu pemeHun 3anad;

- yMeTb BBIYUCIIATH I‘eOMeTpI/I‘-IGCKI/IC BCIIMYNHBI
(nmuua, yros, miIomiaab, OOBEM, IUIOLIAIb
MIOBEPXHOCTH ), HCIIOJIB3YS N3YUEHHBIE (DOPMYIIBI U

METOABI

I[IK 1.2. BpImonHATE pacueTsl U
KOHCTPYMPOBAaHUE CTPOUTENIBHBIX
KOHCTPYKIUHI

- BJIaJIeTh HaBBIKAMU IOJIy4Y€HUS] HH(POpMAIMU U3
HUCTOYHUKOB paA3HbIX THIIOB, CAMOCTOATEIBHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CHCTEMAaTH3aLUI0 U
UHTepHpeTanuio MHGOpMaIMKY pa3IMYHbIX BUI0B
u (hopM IpesICTaBICHUS

- YMETh ONEPUPOBATH NOHATUAMM: TOUKA, IIpsMas,
IUIOCKOCTb, IIPOCTPAaHCTBO, JBYI'PAaHHBIM Yrod,
CKPEIIMBAIOIINECS NPSMbIE, IAPAIJIEIBHOCTh H
NEPNEHIUKYJIAPHOCTh TPSAMBIX UM IIOCKOCTEH,
yrojl MEXAy MNPSMBIMH, YTOJI MEXKIY MNpsSMOMl U
MEXy
paccTosiHie OT TOYKHU JI0 IJIOCKOCTH, PacCTOSIHUE

IUIOCKOCTBIO,  yTOII TUTOCKOCTSIMH,
MEXIY
IUIOCKOCTSIMH;

- YMETb OIEpPUPOBATH TOHATHUAMHU: JBUKECHUE B
oJI00HbIE ¢burypsi B
UCIIOJIb30BATh OTHOLICHNE

TIPSIMBIMH, paccTosiHue MEXTy

MIPOCTPAHCTBE,
MIPOCTPAHCTBE;
TJIOMIA/Ie TOBEPXHOCTEH M OOBEMOB TOJIOOHBIX
buryp npu perieHuu 3a1ad;

- yMeThb WUCHOJb30BaTh NpU pEIICHUU 3a]ad
U3y4eHHble (aKThl M TEOPEMbl IUITAHUMETPHH;
yYMEHHE 00BEKTOB

OLICHUBATh pasmepsbl
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OKPYKAIOIIET0 MUPA,
- yMeTb BBIYUCIIATH I‘eOMeTpI/I‘-IGCKI/Ie BCIIMYNHBI
(nmuua, yros, miIomiaab, OOBEM, IUIOLIAIb
MIOBEPXHOCTH ), HCIIOJIB3YsI U3yUEHHBIE (DOPMYJIIBI U
METO/IbI;

- YMETh ONEPUPOBATH MOHATHUSIMHU: MHOTOTPAHHUK,
CeYCHHE MHOTOIpaHHUKA, KyO, Mapajuie/IeIuIe],
npu3Ma, TnHpamuaa, Qurypa H - IMOBEPXHOCTb
BpAIlCHUS, IWIHHIP, KOHYC, Iap, cdepa, CeueHHs
¢Gurypel  BpamieHus, IUIOCKOCTb, KacaroIascs
cdepsl, MIIUHAPA, KOHYCA, IO b TOBEPXHOCTH
[IUpaMu/Jibl, IPU3MBI, KOHYCA, UJINH/PA, [JI0LIA1b
cdepsl,
napasuieNienumnena,

00BbeM KyOa, IPSIMOYTOJIBHOT'O

TUPaMUIbI, TIPU3MBI,
IWIMHJIpa, KOHYCca, [1apa;

- yMEGHHE U300pakaTh MHOTOTPDAaHHUKH U
TIOBEPXHOCTH BPAIICHHUS, UX CEUYEHHUS OT PYKH, C
IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB u
CPE/CTB; YMETh

CUMMCTPUIO B MPOCTPAHCTBE, YMCTH PACIIO3HABATH

OJICKTPOHHBIX pacrio3HaBaTb

MpaBHUJIBHBIC MHOT'OT'PAaHHHUKH.

[IK 2-3. IIpoBoauTH ONEpaTUBHBIN
ydyeT  0OBEMOB  BBINOJIHAEMBIX
paboT U Pacxof0B MaTepHAIbHBIX

pecypcoB

- BBIABJIATH 3aKOHOMCPHOCTH H IMPOTHUBOPCUYUA B
paccMaTpruBACMBbIX ABJICHUAX

- JdaBaTb OLCHKY HOBBIM CHTyallUdM, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTD, OLCHUBATDH

COOTBCTCTBHEC PE3YJIILTATOB LCIAM

- pemaTh NPakTUKO-OpPUEHTUPOBAaHHBIE 33/1a4M Ha
HanOOJIbIINE U HAUMEHbIINE 3HAYCHNUS;

- YMETh BBIUUCIISATH T€OMETPUUYECKHUE BEITUUYHHBI
(nmuHa,  yrodm, 00BeM, IUIOIIALb
MMOBEPXHOCTHU), UCIIOJIB3YSl U3yYEHHBIE POPMYJIIBI U

miomaib,

METO/IBI;
- YMETh pellaTh TEKCTOBBIEC 33J1a4H Pa3HbIX TUIIOB
(B TOM umcie Ha MPOLEHTHI, JIOJIM U 4YacTd, Ha
IBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U YCHYT,
HaJIOTH);
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- COCTaBJIATh BBIPA)KCHUS, yYpaBHEHUS,
HEPaBEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33J1a4H,
HCCIIENOBATh IIOJYYEHHOE PELICHUE U OLIEHHUBATh

IPaB/O0I00HOCTh PE3yIbTaTOB.

I[IK 4.1. OpranuzoBbiBaTh pPabOTy
TEXHUYECKON  AKCIUTyaTalluu

3J1aHUH ¥ COOPYKEHUM

3HaHUA B

- YMCTh HCT%eHOCI/ITB 3HaHHWA B HO3HaBaTCJIBH}l/_ITO 141
- YME O3HaBq

IIEPCHOCUTD

HpaKTI/ILIGCKé/}O O6J161CTI/I KHU3HCICATCIIbHOCTH,
MPAKTUYCCKYIO O0JIACTH KU3 CHGHT@HLHOCTI/I;

- YMCThH I/IHTCFQI/I OBAaTb 3HAHUA M3 PAa3HBIX
-7 YMCTb MHTCTPUPOBATHL 3HAHHA H3° PaA3HbIX

MIPEAMETHLIX 00JIACTEN;

pOéS‘IaCTeI/I; i

- BBUIBMIAaTh _ HOBBLIE  HIEU [IpeIaraTh
- BBIIBUI'aTh HOBBLIE MU, Hpeliara

OPUTHHAJILHBIC ITOIXO/IbI U PEIICHUS;
W PCILICHMUS,

- CIIOCOQHOCTDb 50,4 HCII0JIb30BAHUA
- CIHOCOOHOCTb HX HCHOJIb30BAHUSA B

- BBIYHMCJICHUC

npeoOpa3oBaHUs
UTHHAIbHBI

B
ITIO3HA,

e- YMCTh OIICPpHUPOBATH ITOHATUAMMU: CTCIICHb YUCJIA,

norapudm qHCIIa; YMCHHE

3HAUYEHUH U

BBITOJHSATE
npeoOpa3oBaHUs
BBIPQXKCHUH CO CTENEHSAMU W JiorapupmMamu,
JTPOOHO-PAIIMOHATIBHBIX
BBIPXKEHUI;

a’J_ YMCTH OIICPUPOBATH MMOHATUAMU: PALITMOHAIIBHBIC,

00001IeHMS;

- OmpeAenATh LENH JCATEIbHOCTH, 3a/1aBaTh
HapaMeTpBI nu KpI/ITepI/II/I UX JOCTHUXXCHUS,

- BBISBJIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/IH B
paCCManI/IBaCMI)IX SIBJICHUSAX,

- BHOCHUTH KOppeKTI/IBI)I B JEATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IMEIISIM,

OIICHUBAThb PUCKHU HOCJICIICTBI/Iﬁ ACATCIIbHOCTH

nogggﬁ%%%%%ogp% Ig[(‘)I/II_}gIeE'lJ'ILHOﬁ IIPAKTHUKE. UppalMoOHaJIbHbIE, IIOKa3aTelbHbIe, CTEIEHHbIC,
JorapupmMHuyUecKue, TPUTOHOMETPUUECKUE
YpaBHEHHUS U HEPABEHCTBA, X CUCTEMBI

CocraBieHne CBOJHBIX -CaMOCTOSITEIILHO dbopMynupoBaTh u - yMeTb ONEpUpOBaTh TMOHATHUSMHU: CpEIHEe
crenupuKanui aKTyaJu3upoBaTh MpoOsieMy, paccMaTpuBaTh €€ apu(MeTHYecKoe, MeAMaHa, HauOoiblIee WU
NOTPeOHOCTH B CTPOUTENBHBIX U BCECTOPOHHE; HauMEHbIIEE 3HA4YCHMs, pasMmax, AHUCIepcus,

BCIIOMOTATENIbHBIX MaTepuajiax | -yCTaHaB/IMBAaTh CYIIECTBEHHBIM NPU3HAK WU CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
000pyZ0BaHUs OCHOBaHHUS JUId CpaBHEHMs, KJacCHU(UKaLUU U - YMEHHME  M3BJIEKaTh,  HHTEPHPETHPOBATH

uH(pOpMaIIMIO, TPEJICTABICHHYI0 B TabmuIax, Ha
auarpammax, rpadukax, OTpa)karollylo CBOMCTBA
peaTbHBIX TPOIECCOB W SIBIICHWN; TPEICTaBIATH
WHPOPMAIIUIO C TIOMOIIBIO TAOJIUIl U JAHArpamMm;
HCCIEI0BAaTh CTaTUCTHYSCKUE JaHHBIE, B TOM
YuCjie ¢ NMpUMEHEHHEeM Tpaduyueckux METOJOB U

OJICKTPOHHBIX CPCICTB.




2 CTPYKTYPA M COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON JUCHUITIIAHBI

2.1 O0beM TUCHUILUIAHBI M BUABI y4e0HOH padoThI

Bun yuedHol padoThl O0bem B
qyacax
O6bem 00pa3oBaTeIbHOI MPOrpaMMbI JUCHHUILIHHBI 340
1. OcHOBHOE cOep:KAHUE 278
BT. 4
TEOpETHYECKOe 00yIeHNe 220
MIPaKTHUYECKUE 3aHATHS 34
KOHTPOJIbHBIE PabOTHI 24
2. [IpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHIE 56
BT. 4..
TEOpeTHIEeCKOe 00yUYeHUEe -
MIPaKTHYECKUE 3aHATHS 56
IIpome:xyTouHnasi aTTecTanusi (3K3aMeH) 6
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2.2. TemaTnyeckuii NJ1aH U cofiep:kaHue TUCHUILIMHBI «MaTeMaTHKa

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U PO ecCuoOHAIBHO-

HaumeHoBaHue pa3/ieioB . O0bem | ®opmupyembie
OPHEHTHPOBAHHOE), JIA00OPATOPHbIC U IPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB | KOMIIETCHUHH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4

OcHoBHoOe coepkaHue

Pasgen 1. IloBTropenme 20

Kypca MaTeMaTUKHU

OCHOBHOM HIKOJIbI

Tema 1.1 Copepxanue yueOHOro MaTepuana

Hens u 3aj1auM | ba3oBble 3HaHUA M yYMEHHS [0 MaTeMaTUKe B MPOPECCHOHATBHONW M B MOBCEIHEBHOM 5

MaTeMaTHKU IIPH | IeSATEILHOCTH.

OCBOCHHUU CTICIIMATIBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE

Tema 1.2 Coneprkanue y4eOHOro Marepuana

Uucna wu  BelyMcleHUs. | JlelicTBUS HaJ TMOJIOXKHUTEIBHBIMA M OTPUILIATEIbHBIMU UYUCIAMU, OOBIKHOBEHHBIMHU H OK-01, OK-02,

Bripaxxenus U | JECSITUYHBIMH IPOOSMHU. 2 OK-03, OK-04,

npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKEHHS. OK-05, OK-06,
Komb6unupoBaHHoe 3aHsATHE OK-07

Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (coaep:KaHue MPHUKJIIAJTHOIO K12

['eomeTpus Ha TUIOCKOCTH | MOYJIsI) IIK 2.3
Bunsl minockux (GuUryp v ux miomass. 2 IK 4.1
[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U B KYpCE€ FT€OMETPUU Ha TIOCKOCTH IK 5.1
IIpakTHueckoe 3aHsaTHE

Tema 1.4 Coneprkanne yaeOHOT0o MaTeprana

IIponentHeie Beruuciaenus | [IpocTeie MpoLEHTHI, pa3Hble CIIOCO0b! MX BhIYUCIEHHs. CI0XKHBIE TPOLIEHTHI 4
[IpakTuueckoe 3aHsTHE

Tema 1.5 Coneprkanne yaeOHOT0 MaTeprana

VYpaBHenus v HepaBeHCTBA | JIMHEWHBIE, KBaIpaTHbIE, APOOHO-TMHEHHBIE YpaBHEHUS U HEPAaBEHCTBA 2

HpaKTI/ILIeCKOC 3aHATUC




Tema 1.6
CucreMpl ypaBHEHMH H

Cogepxanne yaeOHOTO MaTepuana

CriocoObl pemieHusi cUCTeM JIMHEHHbIX ypaBHeHMU. [lomsTus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutenb MaTpulibl. Meton I'aycca. Cuctembl HEMMHENHBIX ypaBHEHUNH. CUCTEMBI 6
HEPaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Copepxanue yueOHOro MaTrepuana
BxonHoi KOHTPOJIb Brraucnenus u npeobpa3oBanus. YpaBHEHUS U HEPABEHCTBA. | eoMeTpHst Ha TIIOCKOCTH 2
Konrtponbnas padora
Pasnen 2 Ilpsimbie u 20
IVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOro Matepuana
OcHoBHbIE nousaTus | [lpenmer  crepeomerpun. OCHOBHBIE MOHATUS — (TOYKa, MpsAMas, IJIOCKOCTb,
CTEPEOMETPHH. npoctpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekarommecs, napauieabHbIe 5
PacniosioskeHne IpsIMBIX M | M1 CKpEIIMBAIOIIUECs NpsMble. [IpU3HaK W CBOWCTBO CKPEIIMBAIOIIUXCS TPSIMBIX.
MIJIOCKOCTEH OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Kom6uaMpoBaHHOE 3aHATHE
OK-01, OK-03,
Tema 2.2. Cogepxanue yaeOHOT0O MaTepuana OK-04. OK-07
[TapamnensHOCTh HpsAMBIX, | [lapammensaple npsmas u  miockocts. Omnpenenenue. [lpmsnak. CroiictBa  (c HK’ 12
OpsIMOM M IIJIOCKOCTH, | JIokazarenbcTBOM). Ilapamiensabie miockoctu. Onpenenenue. [Ipusnak. CoiictBa (¢ K 2' 3
IJTIOCKOCTEM JIOKa3aTeNbcTBOM). Terpasap u ero anemeHThl. [lapamnenenumnen M €ro HJIEMEHTHI. 6 K 4'1
CBoiicTBa MPOTUBOMOJIOKHBIX I'paHel W nuaroHaied mapauienenunena. [locrpoenue '
ceueHuii. Pemenue 3anay.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.3. Coneprkanne yaeOHOT0o MaTeprana
[TepnieHUKYISIPHOCTH [lepnenaukymsipaple  mpsimbie.  [lapanmnenbHbie  TpsiMble, TEPHCHANKYJISIPHBIE K
MIPSIMBIX, TIPSIMON U mIockocTH. [Ipu3HaK MEepNEeHIUKYASIPHOCTH MPSIMOM M TUIOCKOCTH. JloKa3aTenbCTBO.
IJI0CKOCTH, MJIOCKOCTEHN [lepnenaukynssp u  HakiloHHas. [lepnengukynsipHble  miaockocTH.  IIpu3Hak 2

NEPNCHAUKYIIAPHOCTU IJIOCKOCTEH. I[OKEB&TCHLCTBO.
Paccrosiaus B IMPOCTPAHCTBC

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 2.4. Copneprxanue yueOHOro MaTepuaa
Teopema 0 TPEX | Teopema o0 Tpex mepnenamKkymspax. JOKa3aTelnbCTBO. YTON MEKLY HPSIMON M 4
TICPHCHAMKYIApax IUIOCKOCTBIO. YTOJI MEXTY IIIOCKOCTIMU
Kom6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJepPKaHue (colep:KaHue MPHUKJIIATHOIO
[TapannensHble, MO/1YJIfA)
TICPHCHAUKYTAPHBIC, AKCHOMBI ~ CTEPEOMETPUH.  IlepHEHAMKYIIPHOCTH  HPSAMOW M IUIOCKOCTH,
CKPCILNBAIOIHNCCH MPAMBIC | o iiensHOCTD ABYX NMPAMBIX, HEpPIEHIUKYISPHBIX ILIOCKOCTH, TIEPHEHIMKYIIPHOCTD 4
IIJIOCKOCTEMN
[TpakTHdeckoe 3aHsATHE
Tema 2.6. Copepxanue yueOHOro MaTepuana
Pemenue 3anay. IIpsmele v | PacionoxkeHue MNpsSIMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKkynspHOCTE U 9
TUIOCKOCTH B | MapaJUIeIbHOCTh MPSMBIX H TUIOCKOCTEH. CKpeIrBaouIfecs npsMbie
IIPOCTPAHCTBE KonTponbhas padota
Pa3nea 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1 Coneprkanue yaeOHOro MaTepuana OK-02, OK-03,
JlekapTOBBI KOOpPAMHATHI B | JlekapTOBBI KOOpIMHATHI B TpocTpaHcTBe. llpocreiimme 3amaum B KOOpAWHATAX. oK 1?[?5 ?g o7
npocrpancTse. Paccrosnue | PaccrosiHue Mex Ty IByMs TOUYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 K 2: 3

MEXIY JBYMSI TOYKAMH.
KoopauHaTtel  cepeauHBI
OTpe3Ka

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 3.2

BexkTops! B IpocTpaHCTBE.
Yroim Mexay BEKTOpaMHu.
CkansipHOE TNpPOU3BEICHHE

Cogepxanne yaeOHOTO MaTepuana

BexkTops! B mpoctpancTse. Cl0XKEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
yuciao. Kommnanapuelie BekTopbl. CKallipHOE INPOU3BEJCHHE BEKTOpOB. Paznoxenue
BEKTOpa II0 TPEM HEKOMIUIaHapHbIM BekTopaM. KoopauHaTbl BEKTOpa, CKaIspHOE

BEKTOPOB IIPOU3BEJICHNE BEKTOPOB B KOOpAMHATAX, YIOJl MEXK/y BEKTOPAMHU, YIOJl MEXKYy IPAMOM 0

U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU. YpaBHEHHUE IJIOCKOCTH. ['eomeTpuueckuit

CMBICJT OTIPEACIIUTEINS 2X2

KomMmOuHupoBanHoe 3anstue
Tema 3.3 IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/lep:KaHMe (coAepikaHUe TPHUKJIATHOIO
[IpakTuko- MO/YJISA)
OpUEeHTHpOBaHHbIe 3aj1aud | KoopinHaTHas IUIOCKOCTh. BhIuucieHHe paccTOSHUN W IUIOU[afeld Ha IJIOCKOCTH. 4
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl
IIJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tema 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbl KOOpJAMHATHl B MpocTpaHCTBE. Bekropbl B mpoctpaHcTBe. CiloxeHUE U
Koopaunats! 1 BEKTOpHI BbIUNTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomIiulaHapHble BEKTOPBHI.

CkansipHOE ITPOU3BENECHNE BEKTOPOB. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM

BekTopaM. lIpocreiimne 3agaun B koopauHarax. KoopauHaTel BEKTOpa, pacCTOSHUE 2

MEXly TOUKaMH, KOOPJIUHATBl CEPEIMHBI OTPE3Ka, CKAJIIPHOE IIPOU3BENECHUE BEKTOPOB

B KOOpJIMHATaX, yrojl MEXAYy BEKTOPAMH, YTOJI MEXKIY NPSIMOM M INIOCKOCTBIO, YTOJI

MEX/1y TIIOCKOCTSIMH

KonTponbnas padota
Paznen 4. OcHoBbI 40 OK-01, OK-02,
;pHFOHOMeTpHH. OK-03, OK-04,

PHUIOHOMeETpHYECKHE OK-05, OK-06,

LALLIUL OK-07
Tema 4.1 Coneprkanne yaeOHOT0o MaTeprana K 1.2
Tpuronomerpuyeckue Panunannas mepa yrna. IloBopoT TOukKM BOKpYr Hayana koopauHat. OmnpeneneHue K 2'3
(GYHKIMM TIPOM3BOJBHOIO | CHHyCa, KOCHHYCA, TAHT€HCA M KOTAHTeHCa. 3HAKW CHHYCa, KOCHHYyCa, TaHIeHCa H 4 K 4'1

yrina, yucna. Paguannas u
rpajycHas Mepa yria

KOTAHI'CHCA II0 YCTBCPTAM. 3aBUCHMOCTb MCXKAY CHUHYCOM, KOCMHYCOM, TAHI'CHCOM U
KOTAaHI'CHCOM OJIHOT'O M TOT'O K€ yIJia




KombOunupoBanHoe 3aHstue

Tema 4.2

OcCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl TPUBEACHUS

Conepxanue yueOHOrO MaTepuaia

Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YTJIOB O U - 0.
DopMmyIbl IPUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH JBYX
YIJIOB
Cunyc u KOCHHYC
JBOWHOro yria. Gopmyiisl

IIOJIOBUHHOTO yI'Jia

Conepikanue yaeOHOro MaTepuaia

Cymma u pasHocth cuHycoB. Cymma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC

yria. yria.
TPUTOHOMETPUUECKUX (PYHKUMH B MPOU3BEACHUE U TPOU3BEICHUS B CYMMY.

JIBOMHOT'O @opMynbl  ITOJIOBUHHOTO [Ipeobpa3oBanust  cymmbl

Bripaxkenue TpuroHoMeTpuueckux (QYHKIUN yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.
[TpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBHIPAKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.4 Coneprkanue yaeOHOro Matepuana

@Oynkuuy, HX CBOMCTBA. | OONMAcTh OMpENeNeHUusT U MHOXKECTBO 3HadeHWH ¢GyHKuud. YETHOCTH, HEYETHOCTB,
CrniocoOsl 3aJ1aHud | IepUOANYHOCTh (GyHKIMHA. CriocoOsI 3ajanus QyHKIUN

Gynkumii KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

TpuronomeTpudyeckue O06nacth oOmnpeAesieHus] U MHOXECTBO 3HAYEHUW TPUTOHOMETPUUECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBAa U

YETrHOCTh, HEUETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUYECKUX (QyHKuMi. CBolcTBa U

rpaduxu rpaduku QyHKIMA y = cos X, y =sin X, y =tg X, y = ctg X.
Komb6uHMpoBaHHOE 3aHATHE.
Tema 4.6 Coneprkanue yaeOHOro MaTepuana
IIpeoOpaszoBanue Cxartue 1 pacTshkeHHe TpagKoB TPUTOHOMETPUYECKUX (PYHKIIUH.
rpaduKoB [TpeoOpa3zoBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKITHIA
TPUTOHOMETPUUECKUX [TpakTrueckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CcO/lepKaHue (colep:KaHue MPUKJIIATHOIO
Ornucanue MO/1YJIf1)
IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOMCTB TPUTOHOMETPUYECKHX (YHKUIUMH B MpodeccunoHaTbHbBIX

mponeccoB € IIOMOIIBIO

3amadax




rpaduKoB QyHKIIHIA

[IpakTrueckoe 3ansTHe

Tema 4.8 Copepxanne yaeOHOT0O MaTepuaa
OobpatHbIe OOGparnbie Tpuronomerpudeckue Gykiuun. x coiicTBa u rpaduxu
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIAHA
Tema 4.9 Copepxanue yueOHOro MaTepuana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenue

YPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX YPABHEHUI OCHOBHBIX THIIOB: IIPOCTEUIINE TPUTOHOMETPHUUECKHE
YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM, pelIaeMble pa3jI0KEHUEM Ha MHOXKHUTEIH,
OJIHOPOJIHBIE.

[Ipocreiiline TPUroHOMETPUUECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cuctemsr CucTeMbl MPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI

TPUTOHOMETPUUECKUX KomOuHmpoBanHoe 3aHATHE

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemrenne 3amay. ocHOBHI | [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaKEHUH. PeleHne TpUroHOMETPHUECKUX

TPUTOHOMETPHH. YpaBHEHMI U HEPABEHCTB B TOM YHCIIE C UCTIOIb30BAHNUEM CBOMCTB () yHKIIHA.

Tpuronomerpuueckue KonTponbnas padota

byHKIMH

Pazpea 5. OK-01, OK-02,
KoMniekcHbIe YncIa OK-03, OK-04,
Tema 5.1 Copepxanue yaeOHOTO MaTepuana OK(())SI; (817('06'

KoMmnnexcHbie unciia

IToHssTHE KOMIIIEKCHOTO 4YHCIIA. COHpH)KeHHBIC KOMIUIJICKCHBIC YHCJIda, MOAYJIb U
ApPTYMCHT KOMIIJICKCHOI'O qucia. d)opMa 3alucu KOMIIJICKCHOT'O quciia
(FCOMeTpI/IquKaﬂ, TPUTOHOMCTpPpHUYICCKA, anre6pa1/1qecxa${). ApI/I(I)MCTI/I‘-ICCKI/IC JeficTBUSA
C KOMIIJICKCHBIMHU YHCJIaMH

KoMmOuHMpoBaHHOE 3aHsTHE




Tema 5.2 Copneprxanue yueOHOro MaTepuaa
[Ipumenenue BrinosiHeHUE pacyeToB C MOMOLIBIO KOMIUIEKCHBIX uMcen. IIpuMepsl mMcnosib30BaHus 4
KOMIUIEKCHBIX YHCE KOMIUIEKCHBIX UHCEIl

[IpakTuueckoe 3aHsTHE
Pasznen 6 46
MHOrorpaHHMKN M TeJia
BpallleHUs
Tema 6.1 Copepxanne yaeOHOT0O MaTepuaa
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BepIIMHBI, pebpa, TpaHu. JlHaroHals. 9
MHOI'OTPaHHUKA CeueHue. Bollykiible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU

Komb6unnpoBanHoe 3aHsaTue
Tema 6.2 Coneprkanue yaeOHOro Matepuana
[Ipusma, ee | [lonsitue mpusmbl. Ee ocHoBanusi m OokoBble rpaHu. Beicora mpusmel. [lpsimas u OK-01. OK-02
COCTaBJIAIONINE, CEYCHHE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue 2 OK-O3’ OK- 04’

) '

[lpsimast u  mpaBuibHas | KoMOUHUPOBAHHOE 3aHSTHE OK-05, OK-06,
IIPU3MBI OK-07
Tema 6.3 Coneprxanue yueOHOTo MaTepuana K 1.2
[Tapannenenunen, Ky0. | [Tapanienenumnen, CBOMCTBA NPSMOYTOIbHOTO Mapauienenunena, kyd. Cedenne kyOa, 5 K 2’3
CeueHue Ky0a, | mapannenenunena K 4:1
napajuiefenunea Komb6unupoBanHoe 3aHsATHE K 5.1
Tema 6.4 Coneprxkanue yaeOHOro MaTepuaa
[Mupamupa, e¢ | Ilupamnpa u ee snementsl. CeueHne nupaMmuisl. [IpaBunpHas nupamuga. YcedeHHas
COCTABJIAIOIIME, CEUEHHE. | MUPaMUIa 2
lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSTHE
VYcedeHHas nupaMuja
Tema 6.5 Coneprkanne yaeOHOT0o MaTeprana
bokoBas u noyiHas | [Inomaas OOKOBOM M MOJTHOM MOBEPXHOCTH MPU3MBL, TUPAMU/IBI 2
MOBEPXHOCTh npu3Mel, | KoMOMHUpPOBAaHHOE 3aHSTHE

ImrupaMubl




Tema 6.6
Cummerpuss B KyOe,
napajuieserurnese,

IIpu3Me, MUpaMujIe

Cogepxanne yaeOHOTO MaTepuana

CuMMeTpusi OTHOCHTEIBHO TOYKHM, NpAMOH, miockoctu. Cummerpus B KyoOe,

napauiejicnmIcac, npusmMe, mupamMmuic

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHue (coaep:KaHue MPHUKJIIATHOIO
[Ipumepsl cuMMeTpuil B | MOYJIs1)
npodeccun CumMeTpus B IpUPOJIE, ApXUTEKTYPE, TEXHUKE, B OBITY
[TpakTiueckoe 3aHsATHE
Tema 6.8 Coneprkanue y4eOHOro Marepuana
[TpaBwiibHBIE [TonsiTve nmpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA IPABUIIbHBIX MHOTOTPAaHHUKOB

MHOFOFpaHHI/IKI/I, ux
CBOMCTBA

IIpakTHueckoe 3aHsaTHE

Tema 6.9
unuuaap, ero
coctaBitronue. CeyeHue

Copepxanue yueOHOro MaTepuana

Humuuaap u ero sneMeHThl. CedeHWe IMIMHApA (TMapaylielbHOE OCHOBAHUIO U OCH).
Pa3zBepTka numuHapa

HUAJTUHIpA KomMmOuHupoBaHHOE 3aHsTHE
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (coaep:KaHue MPUKJIIAJTHOIO
Konyc, ero MO/YJIfA)

cocrasisitone. Ceyenne
KOHYyca

KOHYC u ero sjaeMeHThl. CeueHue KOHYCa (HapaJ'IJ'IeJ'ILHOG OCHOBAHHUIO U MPOXOAALICC
qepe3 BepH_II/IHy'), KOHHYCCKHEC CCUCHMHA. Pa3BepTKa KOHYCa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.11 Coneprkanue yaeOHOro MaTepuana

Y ceueHHBII KOHYC. | YceueHHbIl KoHYC. Ero oOpa3syromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue YCEYCHHOTO | KOMOMHUPOBAaHHOE 3aHATHE

KOHYca

Tema 6.12 Copneprxanue yueOHOro MaTepuasa

[ap u cdepa, ux ceueHus

[Tap u cdhepa. Bzanmnaoe pacnionoxenue chepsl u maockocTu. CedeHue mapa, chepsl

KoMmOuHMpoBaHHOE 3aHsTHE




Tema 6.13 Cogepxanne yaeOHOTO MaTepuana
[Tonstue 06 obowveme Tena. | [Tousitre 06 oObeme Tena. OObeM KyOa M MPSAMOYTOJIBHOTO mapasuenenumnena. Oobem
OTtHomeHue 00BEMOB | Tpu3Mbl ¥ mnHApa. OTHOIIEHHE 00BbEMOB MOAOOHBIX Tell. ['€OMETPUYECKHN CMBIC 4
MOJTOOHBIX TeJ onpeaenuTens 3-ro nopsjaka
Komb6unupoBanHoe 3ansatue
Tema 6.14 Copepxanue yueOHOro MaTrepuana
ObbeMbl M IWIOMAH [ OGpembl IMpaMubl M KOHyca. O6beM wapa. [1L101ma/u oBepXHOCTel Tel 2
MOBEPXHOCTEH TeT
Kom6unupoBanHoe 3ansarue
Tema 6.15 Coneprkanue y4eOHOro Marepuana
KombOunanmu KoMOuHanmu reomeTpuueckux Tei 4
MHOTOTPaHHMKOB M Tell | [IpakTH4yecKoe 3aHsATHE
BpallleHUS
Tema 6.16 Cogepxanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOWHAIMH MHOTOTPAHHUKOB U TEN BpALIEHUS B IPaKTUKO- 4
KOMOHMHAIIMY HAa IPAKTHKE | OPHEHTHPOBAHHBIX 3aauax
IIpakTHueckoe 3aHsaTHE
Tema 6.17 Coneprkanue yaeOHOro MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPAILCHUS 5
Mmuororpanauku  u  Teia | KontponbHas paboTa
BpallleHUS
Pasnen 7. 18 OK-01, OK-02,
Crenenu | KOPHH. OK-03, OK-04,
Crenennasi pyHKIHSA OK-05, OK-07
Tema 7.1 Coneprkanne yaeOHOT0o MaTeprana MK 1.2
Crenennast QyHKUus, €€ | [TousTHe KOpHS N-OH CTENEHH U3 JeHCTBHTENbHOTo umcia. OyHKIHH y = A/X  HX 4 I[IK 2.3
CBOWCTBA cBoiicTa 1 rpaduku. CBONHCTBA KOPHS N-Oi CTENEHH IK 4.1
KomOuHMpOBaHHOE 3aHATHE HK'5.1




Tema 7.2 Copneprxanue yueOHOro MaTepuaa

[IpeobOpaszoBanue [TpeoOpa3zoBaHre UPPAMOHAIBLHBIX BBIPAXKEHUN 4

BBIPOKCHUN C KOPHAMH N- | KoMOUHUPOBAaHHOE 3aHSTHE

O CTEeNeHU

Tema 7.3 Copepxanue yueOHOro MaTepuana

Croiictea  crenenu ¢ | [lonstue cremeHu ¢ JIIOOBIM palMOHATBHBIM MoOKa3zateneM. CterneHHble (QYHKIUH, UX

panroHaJIbHBIM U | CBOMCTBA U TpapuKu 2

JEHCTBUTEIIbHBIM Kom0OuHMpoBaHHOE 3aHsATHE

MIOKa3aTesIMU

Tema 7.4 Coneprkanue y4eOHOro MaTepuana

Pemenue PaBHOCHIIBHOCTD MppalMOHAIBHBIX YPAaBHEHHH M HEpaBEeHCTB. MeTOAbl UX pPELICHMUS. 6

UppanoHalIbHbIX Pemenue uppanoHaibHbIX YpaBHEHUH U HEPABEHCTB

YPaBHEHMM U HEPAaBEHCTB | KOMOMHUPOBAHHOE 3aHSITUE

Tema 7.5 Coneprkanue yaeOHOro Matepuana

Crenenu u KopHH. | Onpenenenue creneHHoW (yHKuuu. Vcnonb3oBaHue €€ CBOMCTB IpU  pPELICHUU

Crenennast pyHKIUS YpaBHEHUI U HEPABEHCTB 2
KonTponbnas padota

Pa3znen 8 18

IlokazaTenbHas

pyHkuus

Tema 8.1 Coneprxanue yueOHOro MaTepuaa

[ToxazarenpHas QyHkuus, | CTeneHb ¢ NPOU3BOJIBHBIM  JICHCTBUTENBHBIM  TOKazareneMm.  OmpenesneHue OK-01, OK-02,

ee CBOICTBA noka3arelbHONM (yHKIUHU, ee cBOWCTBa W TIpaduk. 3HAKOMCTBO C IPUMEHEHHEM 4 (())II<<-(())35’ (())I;__%A;
nmokazaTesibHOW (yHKIMH. PermeHue moka3aTeabHBIX YpaBHEHHH (YHKIIMOHAIBHO- ’
rpaguuecKuM METOI0M EE ;i
KoMOMHHPOBaHHOE 3aHATHE K 4' ]

Tema 8.2 CogepxaHue yaeOHOTO MaTepralia K 5:1

Pemrenne nokasarenbHbIX | PerneHne mokasaTenbHBIX YpaBHEHHM METOJIOM YpaBHHMBAaHUS IOKa3aTesei, MeToJoM

YPaBHEHMI U HEPABEHCTB | BBEJCHUS HOBOW TIEPEMEHHOM, (YHKIIMOHAIBHO-TpAQUUECKUM METOoIOM. Pemrenue 8

IMMOKAa3aTCJIbHBIX HCPABCHCTB

[IpakTHueckoe 3aHsaTHE




Tema 8.3 Cogepxanne yaeOHOTO MaTepuana
Cucrempl 1OKa3aTeNnbHBIX | PemieHue cucteM rmokasarelibHbIX ypaBHEHHIM 4
ypaBHEHUHI Kom6unupoBanHoe 3ansatue
Tema 8.4 Copepxanue yueOHOro MaTrepuana
Pemenune 3aj1a4. | Pemienue nokaszaTelbHbIX YPaBHEHUI METOOM ypaBHUBAHMs IOKa3zaTesell U METOJ0M 5
[TokazaTenpHas GyHKIUS BBEJICHUSI HOBOM NIEPEMEHHOM. Penienre nokazarelibHbIX HEPABEHCTB

Konrponbnas padora
Pazgen 9. Jlorapugmsl. 30
Jlorapudpmudeckas
pyHkuus
Tema 9.1 Copepxanue yueOHOro MaTepuana
Jlorapudm yucia. | Jlorapudm uncna. J[ecATUIHBIN 1 HATYpaIBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnyHbIi 1 | KoMOMHHpPOBAaHHOE 3aHSATHE 4
HaATYpaJbHBIN JIOTapu(MBI,
1ucio © OK-01, OK-02,
Tema 9.2 Conepxxanue yueOHOro MaTepHania OK-03, OK-04,
CroiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus sorapuGMHUpPOBAHUSL. 5 OK-05, OK-07
Onepanus KomOunmpoBaHHoe 3aHsATHE IIK 1.2
norapu(pMUpOBaHUS I1K 2.3
Tema 9.3 Coneprkanue yaeOHOro MaTepuana IIK 4.1
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 4 [IK 5.1
¢byHKIUS, ee CBOMCTBA KomOunmnpoBaHHoe 3aHsATHE
Tema 9.4 Coneprxanue yueOHOro MaTepuaa
Pemenne [Tonsarue norapudmuyeckoro ypaBHeHus. Onepanust HOTEHIMPOBaHUS. TpHU OCHOBHBIX
norapupMuIecKux METO/Ia PEIIEHUS T0rapu(PMUUECKUX yPaBHEHUMH: (QYHKIMOHATBHO-TpaduuecKkuii, METO 8

YpPaBHEHUI U HEPABEHCTB

MOTEHIIUPOBAHMUS, HOBOW  mepemeHHoW. Jlorapupmuyeckue

HCPAaBCHCTBA

METOA BBCACHUS

KomMmOuHMpOBaHHOE 3aHSTHE




Tema 9.5 Cogepxanne yaeOHOTO MaTepuana

Cucremsl ANTOPUTM pELICHUS CHCTEMbl ypaBHEHHWH. PaBHOCHIBHOCTH JOrapupMHUUECKUX 9

JorapupMHUUECKUX YPaBHEHUI U HEPABEHCTB

ypaBHEHUHI Komb6unupoBanHoe 3ansarue

Tema 9.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHue (coaep:KaHue MPHUKJIIATHOIO

Jlorapudmbl B mpupoze U | MOXYJIsl)

TEXHHUKE
[Tpumenenue norapugma. Jlorapudmudeckas cnmpans B npupoje. Ee maremarndeckue
CBOICTBa 4
[TpakTnueckoe 3aHsTHe

Tema 9.7 Coneprkanue y4eOHOro Marepuana

Pemenue 3aja4. | Jlorapudpmudeckas ¢pyHkuus. Pemenne mpocTedmmx sorapuMUIEeCKuX ypaBHEHHIA

Jlorapugmer. KonTponbhas padota 2

Jlorapudmuyeckas

byHKIUSA

Paszpnen 10. IIpousBoanas 40

Gysxkuum, ee

NpPUMEHeHHe

Tema 10.1 ) Cogepxanue yaeOHOTO MaTepuana OK-01, OK-02,

TTousatue NPOMU3BOAHOM. | OmpeneneHrue YHUCIOBOM TMOCIEA0BATEIbBHOCTH W CHocoObl ee 3amanusi. CBoMcCTBa OK-03. OK-04

@opMynsl M NpaBWIIA | YHCIOBBIX TIOCIeIOBaTeNbHOCTEH. OnpeneneHne mpeiena IMOCIeT0BaTeILHOCTH. OK-0 5’ OK-061

g depeHIIMpOBaHUS Boruncnenue npenenos nocnenosareinbHocTed. Ilpenen ¢yHKun Ha OECKOHEYHOCTH. 9 OI’<-07 ’
[Tpenen ¢pyukuu B Touke. [Ipupamenue aprymenta. [lpupamenve pynkuuu. 3anaum, K 1.2
NPUBOJALIME K TIOHATHIO NPOU3BOAHON. OmpeneneHue NPOU3BOJHON. AJIrOpUTM K 2.3
OTBICKaHUs IPOU3BOJHON K 4.1
KomOuHmpoBaHHoe 3aHATHE K 5.1

Tema 10.2 Coneprkanne yaeOHOT0o MaTeprana

[IpousBoaHbIE cyMMel, | ®opmynsl iuddepenunposanus. [Ipasuna nuddepenunpoanus 6

Pa3sHOCTH  MPOU3BECACHUA,
YaCTHOT'O

KoMmOuHMpoBaHHOE 3aHsTHE




Tema 10.3 Copneprxanue yueOHOro MaTepuaa

[IpousBoaHbIe Onpenenenne ciaoxHOi ¢yHKuuu. [Ipom3BomHAs TPUTOHOMETPUYECKHX —(DYHKITHIA.
TPUTOHOMETPUUECKUX [Tpon3BoHas CIOKHON (PYHKIIUU

Qynkuuii.  [pomssonnas | KoOMOMHMPOBAHHOE 3aHATHE

CJIOKHOH (YHKIIUH

Tema 10.4 Copepxanue yueOHOro MaTrepuana

[Tonstue 0

HENPEPHIBHOCTH (DYHKIUH.
Meron nHTEpBAIOB

[Tonsitue HenpepbiBHON (yHKIMU. CBoicTBa HempepblBHOW (QyHKIMH. CBS3b MEKIY
HENPEPBHIBHOCTHIO U AUPPEPEHIUPYEMOCTbIO (PYHKIIMH B TOYKE. AJTOPUTM PEIICHUS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB

KomOuHupoBanHoe 3aHsTue

Tema 10.5 Copepxanue yueOHOro MaTepuana

I'eomerpuueckuit u | ['eomeTpuyeckuii  CMbICT MOPOM3BOAHONM (YHKIUU — YriaoBod KO3 UIKUEHT

busznueckuit CMBICH | KacaTelbHON K rpaduky (yHKIMH B TOUKe. YpaBHEHHE KacaTelbHOM K Tpaduky

MIPOU3BOIHOM GyHKIMHA. AJTOPUTM COCTABJICHHUS] YPAaBHEHMsI KacaTeIbHOM K rpaduky pyHkunu y=f(x)
Komb6unupoBaHHoe 3aHsATHE

Tema 10.6 Coneprkanue yaeOHOro Marepurana

duznueckuit cMbIClT | Du3ndecKuil (MEXaHUUECKUIT) CMBICI MPOU3BOJHON — MTHOBEHHAs! CKOPOCTh B MOMEHT

MIPOU3BOTHOM B | BpeMeHH t: v =S’ (t)

npoeCcCHOHATBHBIX [TpakTrueckoe 3aHsATHE

3aa4ax

Tema 10.7 Coneprkanue yaeOHOro MaTepuana

MOHOTOHHOCTh (PYHKITUH.
Touku 3KCTpEMyMa

BospacTtanue u yObiBaHue (hyHKUINH, COOTBETCTBUE BO3pACTaHUs U YObIBaHUS (PYHKIIMH
3HaKy npou3BOJHOM. [loHATHE MPOM3BOMHON BBICHIErO MOPAJIKA, COOTBETCTBUE 3HAKa
BTOPOW IMPOM3BOJHOM BBINYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3ajayd Ha
MakCUMyM M MUHUMYM. [IoHATHE acUMITOTHI, CIIOCOOBI UX ONpeAeNneHHs. AJTOPUTM
uccienoBaHus QyHKIIMM U TIOCTPOEHUs ee rpaduka ¢ moMoIIbio Mpou3BoAHOH. [IpoOHo-
JTUHeWHas PYHKIUSA

KomMmOuHMpOBaHHOE 3aHSTHE




Tema 10.8
UccnenoBanue QyHKIMA 1

Cogepxanne yaeOHOTO MaTepuana

Hccnenoanue pyHKIIMU HA MOHOTOHHOCTb U ITOCTPOECHUE I'PaUKOB. 4
MOCTPOCHHE TPaPHUKOB
KomMmOuHupoBanHoe 3anstue
Tema 10.9 Copepxanne yaeOHOT0 MaTepuana
Haubonbiee u | Haxoxnenue HauOOJbIIET0 W HaWMEHBUIETO 3HAaYeHUN (QyHKUIUN, MOOCTpOCHUE 5
HauMeEHbIIIee 3Ha4YeHHs | rpad)MKOB MHOTOYJICHOB C UCIIOJIB30BaHUEM allliapaTa MaTeMaTHYeCKOrO aHAIHN3a
byHKIIUN KoMOMHUPOBAHHOE 3aHATUE
Tema 10.10 IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/lep:KaHMe (coAepikaHUe TPHUKJIATHOIO
Haxoxnenue MOYJIs1)
ONITHMAJILHOr0 pe3ynbTara | HauMeHnbliee u Haubosbllee 3HadeHne (pyHKIuu 6
C TIOMOLIBIO NPOM3BOAHOM | [TpakTHYECKOE 3aHATHE
B IIPAKTUYECKHX 3a]a4ax
Tema 10.11 Copepxanue yueOHOro MaTepuana
Pemenne 3aga4. | opmynsl u mpaBwia auddepennupoBanus. MccnenoBanne (QyHKIUH € MTOMOIIBIO 9
[IpousBoanas GpyHKIHUH, €€ | mpou3BoaAHON. Hanbosbiiee 1 HAMMEHbIIIEE 3HAYCHHS (PYHKIIUH
MIpUMEHEHNE KonTponbnas padota
Paznen 11. 14
gezimp’ipa?’“a” e OK-01, OK-02,
H[))]I/IMIelHel-,II/Ie OK-03, OK-04,
OK-05, OK-06,
Tema 11.1 Copepxanue yueOHOro Marepuana OK-07
IlepBooOpa3Hass (yHKIUM. | 3ajaua O BOCCTAHOBJICHHWHM 3aKOHA JBIDKCHHS 10 M3BECTHOW CKopocTH. I[loHsTHe K 1.2
[TpaBwmiia HAXOKICHUS | uHTerpupoBaHus. O3HaKOMJIGHHWE C TIOHATHEM HHTerpaja M IepBooOpa3HON [uis K 2' 3
NepPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3agau Ha cBS3b MEpPBOOOPA3HONM U €€ MPOM3BOJHOM, 2 K 4’ )
BBIYUCIICHHE NTepBOOOPA3HOM 1y 1aHHON GyHKuuu. Tabnuia GopmyI Ui HaX0XKICHUS K 5:1

nepBooOpa3HbIX. M3yueHue npaBuiia BEIYMCICHUS IEPBOOOPA3HOM

KomMmOuHMpoBaHHOE 3aHSTHE




Tema 11.2
[lmomane KpUBOJIMHEUHOU

Cogepxanne yaeOHOTO MaTepuana

33,,[[21‘-11/1, MMPUBOJAAIINEC K NOHATUIO OIIPCACIICHHOIO MHTCTIpaia — O BBIYHUCJIICHUM TIIOIAa AN

Tpanenuu. @opmyiia | KpUBOJIMHEHHONW Tpamenud, O TepeMelleHnd TOoukd. lloHsATHe omnpeaenéHHOro 5
Herotona — JleitOnuna uHTerpasna.  ['eomerpuueckuii u (uU3MUECKHil CMBICT ONpEAENEHHOr0 HHTEerpaia.
®dopmyna Herorona— JleliOnura
Komb6unupoBanHoe 3ansarue
Tema 11.3 Copepxanue yueOHOro MaTepuana
Heonpenenennsiit u | [lonsiTe HEoNpeneIEeHHOTO HHTErpaja 2
OIPEAETICHHBIA HHTETPaNbl | KOMOMHUPOBAHHOE 3aHSATHE
Tema 11.4 Coneprkanue y4eOHOro Marepuana
[lonsitue 00 | 'eoMeTpHYECKHii CMBICI OTIPEIETIEHHOTO HHTErpalia
ornpeJesieHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
Kak Ioaau
KPUBOJIMHEWHOM Tpanenuu
Tema 11.5 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE CO/lepKaHue (colep:KaHue MPHUKJIAJTHOIO
OnpeneneHHblii  UHTErpall | MOLYJIsA)
B JKU3HU ['eomeTpuueckuii cmbica onpeneneHHoro uarerpaina. ®opmyna Herotona - Jleitonuna. 4
Pemenne 3amau Ha MpUMEHEHHWE MHTErpaja JUisl BbIUMCICHUS (PU3MUYECKUX BEITUYMUH U
JIoImanen
[TpakTHueckoe 3aHsATHE
Tema 11.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3ana4. | [lepBooGpasnas pynkuuu. [IpaBuia HaxoxaeHus nepsoodpasHbix. Ee npumenenue 2
ITepBoobOpasnas Qynkuuu, | Konrponsuas pabora
ee MpuMEeHEeHne
Paznen 12. 10
MHoxecTBa. JJIeMEHTBI OK-01, OK-02,
Teopun rpagos OK-03, OK-04,
OK-05, OK-07
Tema 12.1 Copneprxanue yueOHOro MaTepuasa K 4.1
MHoxecTBa [TousiTue MuoxectBa. [TogMuOXkecTBO. Onepaiuy ¢ MHOKECTBAMH 2 K 5' )

KoMmOuHMpoBaHHOE 3aHsTHE




Tema 12.2
Ornepaiuu ¢ MHOXKECTBaMU

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHHe (coAepikaHUe TPHKJIATHOIO
MOJYJIST)

Ornepanuu ¢ MHOXKeCTBaMU. PerieHue npukiaHbIx 3a1au 2
[TpakTiueckoe 3aHsATHE
Tema 12.3 Copepxanue yueOHOro MaTrepuana
I'pacer [Tonsitue rpada. Csi3Hblii rpad, qepeBo, HUKI rpad Ha MIOCKOCTH 4
[TpakTuyeckas pabora
Tema 12.4 Copepxanne yaeOHOT0O MaTrepuaa
Pemenue 3a1a4. | Onepanuu ¢ MHOKecTBaMu. OmnucaHHe pealbHBIX CUTYallMi C MOMOIIBI) MHOKECTB. 5
MmnoxectBa, ['padpl 1 ux | [Ipumenenue rpadoB K PEIICHHUIO 3a1a4
MIPUMEHEHUE KonTponbnas pabota
Paznen 13. DuemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH W TeOpUH
BepPOSATHOCTEM
Tema 13.1 Copepxanue yueOHOro MaTepuana
OcHOBHBIE nonsaTus | [lepecranoBku, pa3mMerieHus, COUETaHUA.
KOMOUHATOPHKH 4 OK-01, OK-02,
Komb6unMpoBaHHOE 3aHATHE. OK-03, OK-04,
Tema 13.2 Coneprkanue yaeOHOro MaTepuana OK-05, OK-07
CoOnITHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHSA. T€OpeMBbI O BEPOSTHOCTH CYMMBI COOBITHH. K 1.2
coObiTuss. CnoxeHue U | YCIOBHAas BEPOSITHOCTh. 3aBHCHMbBIC W HE3aBHCHMBIE COOBITHSA. TeopeMbl 0 4 K 2.3
YMHOXXEHHE BEPOATHOCTEN | BEPOSTHOCTU MIPOU3BEIEHUSI COOBITUH. K 4.1
[IK 5.1
KomOuHMpOBaHHOE 3aHATHE
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (colep:KaHue MPUKJIIATHOIO
BepositHOCTB B | MOIYJISA)
po¢eCCUOHATBHBIX OTHOCUTENbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE 4
3a/1ayax ompezeneHue BepossTHOCTU. OIeHKa BEPOSTHOCTU COOBITUS

HpaKTI/ILIeCKOC 3aHATUC




Tema 13.4 Copneprxanue yueOHOro MaTepuaa
JuckperHas  ciy4aiHasd | Bugsl cinyvaiineix BenmuuuH. OmnpeneneHue AUCKPETHOM CilydailHOW BETMYMHBI. 3aKOH 4
BEJINYMHA, 3aKOH €C | pacupeneneHus JUCKPETHOM CIIy4allHOM BEIMYMHBL. Ee 4nCI0BbIe XapaKTEPUCTUKH
pacnpeneieHus KomOunmnpoBaHHoe 3aHsATHE
Tema 13.5 Copepxanue yueOHOro MaTrepuana
3ajmaun  MareMaTH4ecKoW | Bapmanmonusii  psn.  [lommrom  wactor u ructorpamma.  CTaTHCTHYECKHe 4
CTaTUCTUKU XapaKTEPUCTHKH psiaa HAOII0AaeMBbIX TaHHBIX
KomMmOuHupoBanHoe 3anstue
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepPKaHue (Colep:KaHue MPHUKJIATHOIO
CocraBieHue TaOIUL U | MOXYJISA)
JuarpamMm Ha IIPaKTHKe [lepBruynas 00paboTKa CTATMCTUYECKUX MHaHHBIX. ['paduueckoe HMX IpercTaBICHHE. 4
Haxoxnenue cpelHUX XapaKTepUCTHK, HAOII0aeMbIX TaHHBIX
IIpakTHueckoe 3aHsaTue
Tema 13.7 Coneprkanue y4eOHOro Marepuana
Pemenue 3a1a4. | OneMeHTsl KoMmOuHatopuku. CoObiTue, BepoATHOCTh coObITHSA. CllokeHHe U
OneMEHThI YMHOXEHHUE BEPOSITHOCTEN 2
KOMOWHATOPUKH, KonrponsHas pabora
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus un 28
HepaBeHCTBa OK-01, OK-02,
Tema 14.1 CogepxaHue yueOHOTO MaTepraa OK-03, OK-04,
PaBHOCHIIBHOCTB PaBHOCWIIBHOCTH ypaBHeHUN U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI OK-05, OK-07
YPaBHEHHMH M HEPABEHCTB. | paBHOCHJIBHBIX NEPEX0Jax B YpaBHEHHMSIX M HepaBeHCTBax. OOIIMEe METOJbl PELIeHHUs K 1.2
OO1ye MEeTObI PEIIEHNsT | ypaBHEHHI: MepexoJ] OT paBeHCTBa (YHKIUA K PaBEHCTBY apryMEHTOB IS 4 K 2.3
MOHOTOHHBIX (YHKIIMA, METOJI Pa3JIOKEHUS Ha MHOXKHUTEIH, METOJ BBEICHHS HOBOU IIK 4.1
nepeMeHHOM, PYHKITMOHATBHO-TPAPUISCKAN METO/ IIK 5.1

KomMmOuHMpoBaHHOE 3aHSTHE




Tema 14.2 Copneprxanue yueOHOro MaTepuaa
I'paduueckuit meTon | O0mue MeTobl PEHICHUs] HEPABEHCTB: Mepexoj OT CPAaBHEHMS 3HAYCHUH (PYHKIUH K
perieHus YPaBHEHMH, | CPAaBHECHHIO 3HAYEHHUH ApryMEHTOB JJsi MOHOTOHHBIX (DYHKLUH, METOJ| MHTEPBAJIOB, 4
HEPABEHCTB dbyHK1MOHaNbHO-Tpaduueckuit Merona. ['paduueckuil mMeTron peuieHUs ypaBHEHUN U
HEPABCHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 14.3 Copepxanne yaeOHOTO MaTepuaa
VYpaBuenus U HepaBeHCTBa | OmnpeneneHue Moaysst. PackpeiTue Moayns mo omnpenenenuto. [Ipocreiinme ypaBHeHUs
C MOJyJIEM U HepaBeHCTBa ¢ MojyJsieM. [IpumeHeHre paBHOCHIIBHBIX MEPEXO0J0B B ONPECIECHHBIX 4
TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM
KomOuHupoBanHoe 3aHstue
Tema 14.4 Copepxanue yueOHOro MaTepuana
VYpaBHeHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiinve ypaBHeHUs U HEPABEHCTBA C MAPaAMETPOM 6
C mapameTpaMu Komb6unupoBaHHoe 3aHsATHE
Tema 14.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHue (coleps:KaHue MPHUKJIIAJIHOIO
CocraBiieHHE UM pELICHUE | MOTYJISA) 8
npodecCHOHANbHBIX 33/1a4 | PelieHne TeKCTOBBIX 33124 MPO(eCCHOHATBHOTO COICPIKAHUS
C MIOMOILBIO YPABHEHUN [IpakTuueckue 3aHATUS
Tema 14.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3a1a4. | OOuie MeToAbl pellleHUsl YpaBHEHUH. YpaBHEHHsS M HEPaBEHCTBA C MOAYJIEM M C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpaMu 2
[TpakTHueckoe 3aHsATHE
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: 340




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
JTUCHUIINHbBI

3.1. Jns peaju3anMid NPOrpaMMbl JHCHUIUIMHBI J0JUKHBI OBITh TNPeIyCMOTPEHbI
cJIeyIolHe CneluaJibHble OMelleH s :

Peanu3aiius mporpaMMbl AUCIHUIUTAHBI TPEOYET HATMYKS Y4eOHOTr0o KaOWHETa MAaTEMATHKH.
O6opynoBanue yueOHOTO KaOUHeTA:

- IOCAJIOYHBIC MECTA M0 KOJIUYECTBY 00YUaIOIIUXCS;

- pabodee MeCTO MperoIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3a/1aHUs JJ11 KOHTPOJIbHBIX padoT;

- po(eCCHOHATIBHO OPUCHTUPOBAHHbBIC 33 JaHNS;

- MaTepualibl IK3aMeHa.

TexHuveckue cpeacTBa 00yuSHHUS:

- HepCOHaﬂbHBIfI KOMIIBIOTCP C JIMICH3MOHHBIM ITPOTPpaMMHBIM O6CCHC‘~ICHI/ICM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecrniedenne 00yueHust

1. Ins peanmuzanuu mporpamMmbl OMOIMOTEUHBIH (OHJ 00pa3zoBaTeIbHON OpraHU3aluu
JIOJDKEH MMETh IeYaTHbIe M/UITH 3JIEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHI0OBaHHBIE Il MCIOJIb30BaHUsA B 00Pa30BaTEILHOM IIPOLECCE, HE CTapule ISTU JIET C
MOMEHTa U3JIaHusl.

2. PexoMmeHayemble I€4aTHbIE M3JaHUS 10 pealu3aluu 00IeoOpa3oBaTeTbHON
JMCLUTUIMHBI TPECTABICHBI B METOJUYECKUX PEKOMEHAALUAX 10 OpraHu3aluu 00ydeHusl.

OcHOBHBbIC HCTOYHUKH:

1. Maremaruka: ydeOHuk/ bammvakoB M.U.- 2-¢ m3a., crep. - M: KHOPYC, 2019.
(Cpenunee npodeccroHnanbHOE 00pa3oBaHUE)

2. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYEeCKOTO aHaiu3a, reoMeTpus. Anredpa u
Hadaja MaTemaTtndeckoro aHanuza. 10-11 kmacc. Anumos IIIL.A., Konsarua FO.M., Tkauesa M.B.
u npyrue. - M: IIpocsenienue, 2022.

3. Maremarnka: anreOpa U Hayajla MAaTEeMAaTUYECKOTO aHanm3a, reoMeTpus. ['eomeTpusi.
10-11 xmacc. Aranacsa JI.C., byryzoB B.®., Kagomues C.b. u apyrue. - M: IIpocsemienue,
2022.

48



4., Marematuka: ajreOpa W Hayajla MaTEeMaTHYECKOro aHaim3a, reomerpus. 10-11
KJacchl. Anrebpa u Hayana MaremMaruyeckoro aHanusa. B 2 4. Yacte 1: YueOHUK A5 yqammxcs
oOpa3oBaTenbHbIX opranu3anuii (6a3oBerii ypoBens)/Mopakosuu A.I'., Cemenos I1.B.; Yacts 2.
3aauyHuK )1 yJalmxcs o0pa3oBaTeIbHbIX opranu3aiuii (6a3oBblil ypoBeHb)/ Mopakosud A.T'.
u apyrue; non penakiueid Mopakosuya A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Hadaya MareMarudeckoro anamm3a. 10 knacc. Huxonsckuii C.M., IToranos M.K., Pemernukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYeCKOrO aHanu3a, reoMeTpus. Anredpa u
Hadayia MareMarudeckoro anamm3a. 11 kimacc. Hukonbckuiit C.M., IlotanoB M.K., PemeTHukoB
H.H. u ngpyrue. - M: [Ipocsemenue, 2021.

8. Maremaruka: anrebpa W Hayala MaTEeMaTHYECKOrO  aHaiu3a, TIeOMETpHS.
I'eomerpus.10-11 kmacc. Iloropenor A.B. Maremaruka: anre6pa u Hadajga MaTEMaTHYECKOTO
ananmu3za, reomerpus. ['eomerpus.10-11 kmacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHajHM3a, TeoMeTpus. ['eomerpus.
10 xnacc. Anekcannpos A./l., Bepuep A.JL., Peokuk B.M. - M: IIpocsemenue, 2021.

10. Maremaruka: anreOpa U Hayalla MaTeMaTUYECKOTO aHaiu3a, reoMeTpus. ['eomerpusi.
11 kmacc. Anexcannpos A.Jl., Bepuep A.JIL., Pepkux B.U. - M: TIpocsemenue, 2021.

11. Maremaruka: anredpa M Hadaja MaTeMaTUYeCKOro aHaiuza, reomerpus. 10
knacc. Bepuep A.JIL., Kapn A.Il. U3natensctBo "[Ipocsemenue”.

12. Martemaruka: anrebpa ¥ Hayana MaTeMaTHYeCKOTo aHanu3a, reomerpus 11 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Maremaruka: anreOpa U Hayajga MaTEMaTHYECKOTO aHaliu3a, reomeTpus. Anredpa
U Hauajla MaTeMaTHueckoro aHammsa (B 2 dactsax) (B 2 wactsax). 10-11 xmacec. Yacte 1:
Mopakosuu A.I'., CemenoB II.B.; Yacts 2: MopakoBuu A.I'. u napyrue; moa pegakuueu
Mopnkosuua Al'. "MOLl MHEMO3MHA".

14. Marematuka: anredpa 1 HadaJla MAaTeMaTHYECKOTO aHaIn3a, TeoMeTpus. Anredpa
U Hauana Matematudeckoro aHaiusa. 10 xkmacc. Mypasun I'.K., Mypasuna O.B. U3narenscTBo
"ITpocBenienue".

15. Marematuka: anredpa 1 HadaJla MAaTeMaTHYECKOTO aHaIN3a, TeoMeTpus. Anredpa
Y Hayaja MaremaTuyeckoro aHanuza. 11 kmacc. Mypasun I'.K., MypaBuna O.B. U3gaTensctBo
"ITpocBenienue".

16. MaremaTtnka: anrebpa W Havala MaTEeMaTHYECKOTO aHanu3a, TeOMETPHs.

I'eometpus. 10 knacc. CmupnoB B.A., Cmupnosa .M. "U3natensctBo "[IpocBemienne”.
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17. Marematuka: anreOpa W Hadajga MaTEMaTUYECKOTO aHaJu3a, T€OMETPHS.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3znarensctBo "lIpocsemenue”.

18. Maremaruka. ['eomerpusi. 10 kmacc. Mepsmsixk A.I'., Homuposckuii [I.A.,
[Tononckuit  B.b., Sxup M.C.; mnon penakuueit Ilomonsckoro B.E. W3marensctBo
"[IpocBemienue".

19. Maremaruka. I'eomerpusi. 11 xmacc. Mepsmsaxk A.I'., Homuposckuii [I.A.,
[Monouckut B.b., Axup M.C.; nox penakuueit Ilomonsckoro B.E. "U3parenbctBo
"[IpocBemienue".

20. Martemaruka: anrebpa 1 Hauajga MaTeMaTUYECKOr0 aHaIu3a, reoMeTpus. Airedpa
W Havasa mareMatuyeckoro ananmusa. 10 kmacc. Bunenkun H.A., Usame-MycaroB O.C.,
[MBapuodypn C.U. "MOLL MHEMO3MHA".

21. Marematuka: anredpa W Havajga MaTeMaTHUYECKOTO aHaln3a, reoMeTpus. Anredpa u
Hayasia martematuyeckoro ananusa. |1 knacc. Bunenkun H.A., MBames-Mycato O.C.,
[IBapudypn C.1. "MOLl MHEMO3MHA

Ilepeuens UHTEpHET-pecypcoB:

1. Becepoccuiickue nuntepuet-onumnuansl. - URL: https://online-olympiad.ru / (zata

obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.
2. Enunas xomutekiust iudpoBbix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-

collection.edu.ru (mata ooparenust: 08.07.2022). - TeKCT: 3JIEKTPOHHBIN.

3. HNudopmannonHas cucrema «EquHoe OKHO J1ocTyna K 00pa3oBaTebHbIM

pecypcam». - URL: http://window.edu.ru/ (mara obparmenus: 02.07.2022). - Tekcr:

AJIEKTPOHHBIN.

4. Hayunas snexkrponnas oudmuorexa (H2B). - URL: http://www.elibrary.ru (mara

obpamenust: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

5. OTkpbIThIi KOJUTEK. MaTtematuka. - URL: https://mathematics.ru / (nata
obparmenust: 08.06.2022). - TekcT: 2IeKTPOHHBIH.

6. [TosTopum marematuky. - URL: http://www.mathteachers.narod.ru / (nrara

obpamenust: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.
7. CripaBOYHUK 110 MaTeMaTUKe Ui IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (gara obparenus: 12.07.2022). - TekcT:

3JIEKTPOHHBIMN.

8. Cpennsis MaTemaTuieckasi ”HTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIN.

9. ®denepanbubiii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru/ (mara

obpamenust: 02.07.2022). - TekcT: 3IeKTPOHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJBLHOM JUCHUIIINHBI

KoHTponb 1 o1ieHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIC 00YUaIOIIUMHUCS
YMEHHUSI, HalpaBJieHHbIe Ha GopMUpoBaHKE 0OUIMX U MpodecCHoHaNbHBIX KoMIleTeHIiH. Komnerenmn
JOJDKHBL OBITH COOTHECEHBI C TPEIMETHBIMH pe3yiabTaTamu. s KOHTPOJII M OLEHKH pe3yJbTaToB

oOydeHus mpenojaBaTels BHIOMpaeT (pOpMBI U METOABI C y4EeTOM NpOQeCCHOHATN3ANNN OOYIEeHUS 10

nmporpaMme TUCHUILINHBIL.

Oob6masi/mpodeccnoHabHasA Pasznen/Tema Tun oeHOYHBIX
KOMIIETEeHIUSA MepOoNnpHsITHUsI
OK 01. Bsibupars criocoObt P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, TectupoBanue

pelienus 3a1a4 15,16 VYeTHbII onpoc
poeCCHOHANTBLHOM P2, Tembt 2.1,2.2,2.3, 2.4, 25 11- | Marematuueckuii
ACTIETBHOETE ;/(3:” %SMLI 3.1,3.2,3.3 -0/c,3.4 | ZWHEEE
TPHUMCHHTCIIEHO P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, | YIHAMBUIyanbHAs
K Pa3JIMYHBIM KOHTEKCTaM 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIIbHAS
P 5, Temsr 5.1, 5.2 pabora
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBieHue
6.6, 6.7TI-0/C, 6.8, 6.9, 6.10 II-0/c, | pesynpraros

6.11, 6.12, 6.13, 6.14, 6.15, 6.16,
6.17
P7, Temn1 7.1,7.2,7.3,7.4,75

PAKTUYECKUX padoT

3amuTa TBOPYECKUX

P 8, Tems 8.1, 8.2, 8.3, 8.4 pador

P 9, Temsn 9.1, 9.2, 9.3 I1-o/c, 9.4, 3amura

9.5, 9.6 IT-o/c, 9.7 WHIWBUIYaJIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, IIPOEKTOB

10.5, 10.6, 10.7 II-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

KonTponbHas padora

P 11, Tewss 11.1, 11.2, 11.3, 11.4, | Crrmomsene

115, 11.6 DK3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 | 3afanuii

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Hcnons30BaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
COBpPEMEHHBIE cpeacrTaa 15,16 VYeTHbII onpoc
THIOHCKa, aHaIIN3a w | P2, Tembi2.1,2.2,2.3,2.4, 251~ | Maremaruueckuit
HHTCpTIpeTatin ;/g’ %f.SMLI 3.1,3.2,3.3 IT-o/c, 3.4 AMICTART
uHdopMmai, W D4 Towmwl 4.1, 42, 43, 44, 4.5, | VHUMBHIyaIbHAS
uH(pOpMAIIHOHHBIE 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHASL
TEXHOJIOTUH s | PS5, Temsi 5.1,5.2 pabota
BBIIIOJIHEHUSA 3a1a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, [Tpencrarnenue
PO ECCHOHANBHOI 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, DPe3yJIbTAaTOB
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NEeATEILHOCTH 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, MPAKTHYECKHUX padoT

6.17 3ammra TBOPYECKUX

P7, Temn 7.1,7.2,7.3,7.4,7.5 pabor

P 8, Temr 8.1, 8.2, 8.3, 8.4 ammta

P 9, Temnr 9.1, 9.2, 9.3 IT-0/c, 9.4,

11.5, 9.6 IT-o/c, 9.7 MHANBHAYAITLHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, IIPOCKTOB

10.5, 10.6, 10.7 II-o/c, 10.8, 10.9, KontpoinbHas paboTa

10.10 IT-o/c, 10.11 Brimonnenue

P 11, Temsr 11.1, 11.2, 11.3, 11.4, 3K3aMEHAIMOHHBIX

11.5,11.6 saaHuil

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,

14.5 T1-o/c, 14.6
OK 03. [IlmanupoBaTh # P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
peaM30BBIBATH COOCTBEHHOE 15,16 VYcrHblii onpoc
npodeccroHanbsHoe u | P2 Temw2.1,2.2,2.3,2.4, 25 - | Maremaruueckuii
JUYHOCTHOE pa3BHTHE, ;/(3:’ %F'SMH 11.32.33 [lo/c. 3.4 JUKTaHT
IPEANPHHUMATENBCKYIO P 4’, TeMbr '4.’1’ '4"2,' 43, 4. i’ 4.5’ WnauBuyanbHas
JIEATEILHOCTD B 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
npodeccuoHaibHON  cepe, P 5, Temsr 5.1, 5.2 pabora
HCIIONB30BAaTh 3HAHUS 110 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, [Ipencrasnenue
(UHAHCOBOW T'PaMOTHOCTH B 6.6, 6.7 11-0/c, 6.8, 6.9, 6.10 Il-o/c, pe3yabTaToOB

6.11, 6.12, 6.13, 6.14, 6.15, 6.16,

pa3IMYHbBIX YKA3HEHHBIX 617 NPaKTUYECKUX paboT
CUTYaIHSIX P7. Tempi 7.1,7.2,7.3, 7475 3ammra TBOPYECKHX
P 8, Tems 8.1, 8.2, 8.3, 8.4 pabor
P9, Temsr 9.1, 9.2, 9.3 IT-o/c, 9.4, | 3ammuTa
9.5, 9.6 IT-o/c, 9.7 WHIWBUIYaIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, TIPOEKTOB
10.5, 10.6, 10.7 II-o/c, 10.8, 10.9, KontponsHas pabota
10.10 IT-o/c, 10.11 BhIIOMHCHNE
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
115, 11.6 DK3aMEHALMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3a7aHuH
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 04. O¢pdexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, TectupoBanue
B3aUMOJICCTBOBATH " 15,16 YcrHBIM onpoc
paboTaTh B KOJUIEKTHBE U P/2’;2MH 2.1,22,23,24,251- | Maremaruueckuit
o/c, 2.
KOMArAe P 3, Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTART
P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, | VIHAMBUIyanbHAd
4.6,4.7I1-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEIIbHAA
P 5, Temsr 5.1, 5.2 pabota
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBienne

6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
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6.11, 6.12, 6.13, 6.14, 6.15, 6.16,
6.17

P 10, Tems! 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 II-o/c, 10.8, 10.9,

pe3yabTaToB
IPAKTUYECKUX padoT
3amuTa TBOPYECKUX

10.10 IT-o/c, 10.11 pador

P 11, Tempr 11.1, 11.2, 11.3, 11,4, | S3WuTa

115, 11.6 UHIUBUIYATbHBIX

P12, Temsr 12.1,12.2,12.3,12.4 IIPOCKTOB

P 13, Temsr 13.1, 13.2, 13.3, 134, KoHTtposnbHas pabota

13.5 IT-o/c, 13.6 BLIDOIHEHKE

P 14, Temur 14.1, 14.2, 14.3, 14.4, 9K3aMEHALIIOHHbIX

14.5 I1-o/c, 14.6 38 IAHMH
OK  05. OcymecTBisrth P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
YCTHYI0O W THChMCHHYIO 15,16 YcTHBIH ompoc
KOMMYHHKAIHIO pa | P2 Temsr2.1,2.2,23,24, 251 | Maremarnueckuii
rOCYapCTBEHHOM SI3BIKE ;/(3:’ %F'SMH 313233 [-ofc. 3.4 JIUKTAHT
Poccuiickoii ®enepanuu ¢ P 4’, TeMbr '4.’1"4.’2" 43, 4. li, ;1.51 WnauBuyanbHas
y4ETOM 0COOEHHOCTEH 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
COLMAIIBHOTO U KYJIBTYPHOTO P 5, Temsr 5.1,5.2 pabora
KOHTEKCTA P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue

6.6, 6.7 I1-0/c,6.8,6.9, 6.10 IT-o/c, Pe3yJIbTAaTOB

2%, 6.12, 6.13, 6.14, 6.15, 6.16, MpAKTHYECKHX PaGOT

P7,Temb 7.1,7.2,7.3,7.4,7.5 3alluTa  TBOPUECKHX

P8, Temsi 8.1, 8.2, 8.3, 8.4 pabot

P9, Temsr 9.1, 9.2, 9.3 I-o/c, 9.4, amuTa

9.5, 9.6 IT-o/c, 9.7 WH B TyaJIbHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4, TIPOCKTOB

10.5, 10.6, 10.7 I1-o/c, 10.8, 10.9, KonTponsHas pabota

10.10 IT-o/c, 10.11 BhIIOIHCHNE

P11, Tems 11.1, 11.2, 11.3, 11.4,

11.5,11.6 9K3aMEHAaIIMOHHBIX

P12, Temst 121,122,123, 12.4 | 3ataunit

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 06. [TposiBnsTH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
rpaXkJaHCKO- 15,16 YceTHBII onpoc
natproTHeckylo mosumumto, | L 0> Temer 6.1, 6.2, 6.3, 6.4, 6.5, | Njaremarnueckuii
zenoncrpuposs 611 612, 815, 514, 615, 616, | AT
OCO3HAHHOE IIOBEJCHHE Ha 6.17 WuauBuyanbHast
OCHOBE TPaIUIIMOHHBIX P 10, Temsr 10.1, 10.2, 10.3, 10.4, CaMOCTOSITEbHAS
00IIeYeTIOBeUECKUX 10.5, 10.6, 10.7 II-o/c, 10.8, 10.9, | pabora
[IEHHOCTEH, B TOM YHCIE C 10.10 IT-o/c, 10.11 [Tpencrarnenue
y4eTOM rapMOHM3AIUN P11, Temsr 11.1, 11.2, 11.3, 11.4, pe3yIbTaToOB
MeKHALMOHAIBHBIX u 11.5,11.6 NPaKTUYECKUX padoT
MEXPEJIUTUO3HBIX P 14, Tewwt 14.1, 142, 14.3, 14.4, 3amuTa TBOPUYECKUX
OTHOULICHHH, IIPUMEHSATH 14.5 IT-o/c, 14.6 pabor
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CTaH1apThl 3amuTa
AHTUKOPPYIIIUOHHOTO WH/IMBUIYaIbHBIX
MIOBEICHUS MIPOCKTOB
KonTposabHas padora
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHUuN
OK 07. CopueiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
COXPAHEHUIO  OKPYXKaroIen 15,16 YcrHbIi onpoc
Cpejibl, pecypcocOepeKeHHIO, P/2, ZTZMH 2.1,22,23,24, 2511 | Maremaruueckuit
o/c, 2.
MPHMEHAT  SHAHMA 00 | p 3 peyi3 ] 32,33 ok, 3.4 | AKTHT
W3MCHCHUU KIIIMarTa, P 4, Tempr 4.1, 42, 43, 44, 45, WNuauBuyanbHas
TIPUHITUITBI OepeIKITMBOTO 4.6, 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEeIIbHAS
POM3BOJCTBA, A(PPEKTUBHO PS5, Temsr 5.1, 5.2 pabora
NefCTBOBATh B P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, Ipencrasnenue
Ype3BBIYAHBIX CUTYAIIUSIX 6.6, 6.7 11-0/¢,6.8,6.9, 6.10 Il-o/c, pe3yNIbTaToOB

6.11, 6.12, 6.13, 6.14, 6.15, 6.16,
6.17
P7, Temer 7.1,7.2,7.3,7.4,75

IPAKTUYECKUX padoT
3amuTa TBOPYECKUX

P 8, Temsi 8.1, 8.2, 8.3, 8.4 pabot
P 9, Tems 9.1, 9.2, 9.3 IT-o/c, 9.4, | 3ammra
9.5, 9.6 IT-o/c, 9.7 WHUBUTYaJIbHBIX
P 10, TeMnl 101, 102, 103, 104, IIPOCKTOB
10.5, 10.6, 10.7 II-o/c, 10.8, 10.9, KoHTpoibHas paboTa
10.10 IT-o/c, 10.11 BhIHOTHCHIE
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
115, 11.6 DK3aMEHALMOHHBIX
P12, Temsr 12.1, 12.2,12.3, 12.4 3a7aHuH
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o0/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
IIK 1.2. BrimoaHsaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, TectupoBanue
pacdeTsl u 15,16 VYcrHbIi onpoc
KOHCTPYUPOBAHUE P/2, ;ZMH 2.1,22,2.3,2.4,2511- | Maremarnueckuit
o/c, 2.
CTPOMTEILHBIX P3, Tempr 3.1,3.2, 3.3 [l-o/c, 3.4 | Zroradt
KOHCTpYKLHi P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, | VIHAMBUIyanbHAs
4.6,4.7I1-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, | pabota
6.6, 6.7 I1-0/c,6.8,6.9, 6.10 IT-o/c, [Ipencrasienue
6.11, 6.12, 6.13, 6.14, 6.15, 6.16, DPEe3yJIbTATOB

6.17

P7, 6Temn 7.1,7.2,7.3,7.4,7.5

P 8, Temr1 8.1, 8.2, 8.3, 8.4

P9, Temu 9.1, 9.2, 9.3 II-0/c, 9.4,
9.5,9.6 IT-o/c, 9.7

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 II-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabot

KonTtponbHas padora
Brimonuenue
9K3aMEHAIIMOHHBIX
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P 11, Temsr 11.1, 11.2, 11.3, 11.4, 3aJaHuN
11.5,11.6
P 13, Temsr 13.1, 13.2, 13.3, 134,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6
IIK 2.3. [IpoBoauth P 1, Tema 1.1, 1.2, 1.3 II-0o/c, 1.4, TectupoBanue
OTIEPATUBHBIA y4eT 00BEMOB 15,16 YcrHblil onpoc
BBITIOJIHSIEMBIX ~ PabOT W P/z’;ZMH 2.1,22,2.3,2.4,2.51I- MaTeMmaTH4YeCKHi
o/c, 2.
pacxojioB MaTepHaTbHBIX P 3 Tembr 3.1, 3.2, 3.3 T-o/c, 3.4 JHUKTaHT
pecypeos P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, | VIBAMBUIyalbHas
4.6, 4.7 I1-o/c, 4.8, 4.9,4.10, 4.11 CaMOCTOATCIbHAA
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, pabota
6.6, 6.7 I1-0/c,6.8,6.9, 6.10 II-o/c, [Ipencrasnenue
6.11, 6.12, 6.13, 6.14, 6.15, 6.16, Pe3yIBTATOB
6.17 MPaKTUYECKUX padboT
P7, Temer 7.1,7.2,7.3, 74,75 3
P 8, Temni 8.1, 8.2, 8.3, 8.4 AtflTa. TROpHcCKux
P 9, Tems 9.1, 9.2, 9.3 [l-o/c, 9.4, | PadoT
9.5, 9.6 [T-o/c, 9.7 KontponpHas padora
P 10, Temsr 10.1, 10.2, 10.3, 10.4, Bremonnenue
10.5, 10.6, 10.7 II-o/c, 10.8, 10.9, 9K3aMEeHAIIMOHHBIX
10.10 IT-o/c, 10.11 3a1aHuit
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
I[IK 4.1. OpraHu3oBbIBaTh P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4, TectupoBanue
paboTy MO  TEXHUYECKOU 1516 YceTHBIM onpoc
SKCIUIyaTalMd — 3JaHUi | P/2’ gZMH 2.1,22,23,2.4,251l- | Maremarnueckuii
. o/c, 2.
coopyetmH P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, | et
4.6,4.7 I-o/c, 4.8, 4.9, 4.10, 4.11 WHausnayansnas
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, CaMOCTOATEIbHAS
6.6, 6.7 I1-0/c,6.8,6.9, 6.10 I1-o/c, | pabora
6.11, 6.12, 6.13, 6.14, 6.15, 6.16, [Ipencrasienue
6.17 pe3yIbTaToB

P7 6Temr 7.1,7.2,7.3,7.4,7.5

P 8, Temr1 8.1, 8.2, 8.3, 8.4

P9, Temu 9.1, 9.2, 9.3 II-0/c, 9.4,
9.5, 9.6 IT-o/c, 9.7

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6

P12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

MPAKTHYECKHUX padoT
3amuTa TBOPUYECKUX
pabot

KoHnTtponbhas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHui
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P 14, Temur 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

ITIK 5.1
CBOJHBIX cHenudukanuii u

CocraBiieHue

TabnMMI]  TOTPEOHOCTH B
CTPOMTEIBHBIX u
BCIIOMOTATEIbHBIX

MatepHaiax u 000pyI0BaHUs

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

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

P7, 6Temr 7.1,7.2,7.3,7.4,7.5

P 8, Temr1 8.1, 8.2, 8.3, 8.4

P 9, Temnr 9.1, 9.2, 9.3 IT-0/c, 9.4,
9.5, 9.6 IT-o/c, 9.7

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6

P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

TectupoBanue
YcrHblit onpoc
MaremaTnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEJIbHAs
pabora
[IpencraBnenue
pe3yIbTaToOB
IPAKTUYECKUX padoT
3ammra TBOPYECKUX
pabor

KonTponbnas pabora
Brimonuenue
9K3aMEHAIIMOHHBIX
3aJaHui
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