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1. OGmras xapakTepucTukKa padoueld mporpamMmbl 0OIIE00pa30BaTEIbHOM AUCHUIUIMHBL «MaTemaTuka
3TpyKTypa U cojepkaHue 001meo0pa3oBaTeIbHON TUCIIUTILIAHEI

2. YcIioBUS peau3anny IporpaMMbl 001e00pa3oBaTeIbHON TUCITUTUTHHEI

3. KoHTpOJIb 11 OLIeHKA pe3yabTaTOB OCBOSHHS 00IIe00pa30BaTeIbHOMN TUCIIUITIIMHEI



1.0BIIASI XAPAKTEPUCTHKA YUYEBHOM JUCIHUITIIUHBI OYJ1.07
MATEMATHKA

1.1. MecrTo AMCUMIUIMHBI B CTPYKType NpoQecCHOHANbHON 00pa30BaTEbHON MpPOTrpaMMBbI
CIIO:

O6meoOpa3oBarenpHas  gucHUIUIMHA — «MaTtematukay  sSBIsieTCA  00S3aT€NbHON  YacThiO
0011100pa30BaTEIHLHOTO IUKIIA 00pa3oBaTebHON mporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo mpodeccun
08.01.28 Macrep OTAENOUHBIX CTPOUTENBHBIX U AEKOPATUBHBIX padoT.

1.2. lleau u nJIaHUpPYeMble Pe3yJbTaThl OCBOCHHS THCIUTIHHBI:

1.2.1. leab TUCHUNIMHBI

CopepxaHue mporpammbl 0011e00pa30BaTeIbHON TUCHUIUIMHBI «MaTemMaTHKay) HalpaBiIeHO Ha
JTOCTIDKCHHE Pe3ylbTaTOB €€ W3y4deHHsi B cooTBeTcTBUM ¢ TpeboBanusMu DPI'OC COO ¢ yuetrom
npodeccronanbHoil HanpaiaenHoct ®I'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJbTaTbl OCBOCHHS 00IIC00pa3oBaTEILHON  TUCIUIUIMHBI B
cootBercTBUU ¢ I'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3naueHUe AUCIUIUTNHA uMeeT npu Gopmupoanuu u passutuu OK u I1K B cooTBeTcTBHM
¢ ®I'OC no mpodeccuu 08.01.28 Mactep OTAECTOUYHBIX CTPOUTEIIBHBIX M IEKOPATUBHBIX padoT.

OcBoenune conepkanusi yueonou mucuurumnabel OY]J[.07 «Maremarnka» oOecrieunBaeT IOCTYDKEHUE
CTYICHTaMH CJIEAYIOIIHUX PE3yIbTaTOB:






[lnanupyemMble pe3yJbTaThl 00y4YeHUsI
OO0mue KoMneTeHI M

O6mue I[I/ICIII/IHJIHHapHI)Iez

1 YKasblBaloTcA SIMYHOCTHbIE M MeTanpegmeTHble pesynbTatbl 13 ®rOC COO (B nocneaHel pedakumm ot 12.08.2022) B otrnaronbHoit dopme, popmupyemblie obLieobpasosaTesbHOM
ANCUMNANHOMN
2 AncumnanHapHble (NMpegmeTHble) pe3yibTaTbl YKa3biBalOTCA B COOTBETCTBUM C MX MOAHbIM nepedHem Bo PFOC COO (B nocneaHel pegakumm ot 12.08.2022



OK 01
crocoObl perieHus 3aaayl

Bri6upatn

npohecCroHaTbHON
JeATeIbHOCTH
MPUMEHHUTEIHEHO
pa3MYHBIM ~ KOHTEKCTaM
OK 02 Wcnoms3oBath
COBPEMEHHBIE  CpEJCTBa
MOWCKA, aHAIN3a 1
HWHTEpIpeTau
WH(pOpMaIIH,
nH(OpMaITMOHHBIE
TEXHOJIOTUH JUIsl
BBITTOJTHEHUS 3ajay|
npodeccruoHanTbHOM

JCATCIIbHOCTH

OK 03 [ImaanpoBaTsh 1

pean30BbIBAThH
cOOCTBEHHOE

npodeccruoHanTbHOe u
JTMYHOCTHOE  Pa3BUTHE,

MPEeaIPUHAMATETBCKYIO

ICATCIBHOCTD

o]

npodeccruoHaIbHOM
cdepe, UCIONB30BaTh

1)JIMYHOCTHBIM, BKJIIOYAKIINM:
0CO3HAHUE 00YYAIOIMUCS POCCHICKON TPaXIaHCKOW UJCHTUYHOCTH;
FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOIIPEIEIEHUIO;

HaJIM4HuC MOTHUBaIluN K OGY‘ICHI/IIO " JIMYHOCTHOMY PA3BUTHIO,

K N
[IeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHEU IMO3UIIMU JIMYHOCTA HA OCHOBE

TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTENW HaponoB Pocculickoit Penepauuu,
MCTOPUYECKAX W HAIMOHAIBHO-KYJIbTYPHBIX TpaJHLUi, (GopMUpoBaHuE]

CHCTCMBI 3HAYUMBIX OEHHOCTHO-CMBICIIOBBIX

AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHUS, TMPABOCO3HAHMS, HKOJOTHUYECKOM
KYJBTYPBI, CIIOCOOHOCTH CTaBHUTH 1€ U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE  pe3yJabTaThl  OCBOCHUS OCHOBHOM  00Opa3oBaTeNbHOM

[IpOrpaMMbl 00 YJarOIIUMHUCS JOJKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh|

O00yJarolMXCsi  PYKOBOJACTBOBATHCS  CPOPMUPOBAHHOH  BHYTpEHHeEH
MO3UIUEeNd JTMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAI[MH, MO3WTHBHBIX
BHYTPEHHHX YOEKJEHUH, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSIM
poccuiickoro o00IIecTBa, paclIMpeHHe JKH3HEHHOIO OIBITa W ONbITA
MEeATENPHOCTH B IIPOLECCE  pealn3allid  OCHOBHBIX — HAIlPaBJICHHUI
BOCITUTATENIBHOM JEATEIBHOCTH, B TOM YHCJIE B YacTH: IPasKAAaHCKOIrO
BOCIIUTAHMSA: CHOPMUPOBAHHOCTH I'PAsKAAHCKON MO3UIINH 00YYaIOIIerocs
KaK aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOT0 O0IIeCTRa;

OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX TIPaB ¥ 0053aHHOCTEH, YBasKeHHE
3aKOHA W MPaBOMOPSIKA;
pPHUHSATHE 00IIIeYEITOBEYECKUX

TpaguIHOHHBIX HallMOHAJIbHBIX,

TYMaHUCTHYCCKUX U JEMOKPATHICCKUX LIGHHOCTGIZ;

YCTaHOBOK,|

MpeIMEeTHbIM, BKJIIOYAKIIAM: OCBOCHHE OOYYAIOIIUMHUCT B XOJIE
M3ydeHus: y4eOHOro MpeaMera HayYHBIX 3HAHWN, YMEHHUH U CIIOCOOOB
NMeicTBUN, CHenU(UUECKUX JUIl COOTBETCTBYIOIIECH MPEIMETHON
00JTaCTU-BIIAJIETh METOJAMH JIOKAa3aTeIbCTB, aJrOPUTMAMK PEIICHUS
Basiay; yMeHue (OpPMYJIUPOBATh OMPENCICHUS, aKCHOMbI U TEOPEMBI,
MPUMEHSITh HUX, IPOBOAUTH OKAa3aTeIbHBIC PACCYXIEHHUS B XOJC
peleHus 3a1ay.

YMETh OIEPUPOBATh IMOHATHUSAMHU: CTEICHb YHCIa, Jorapugm
UrCcIa; YMEHUE BBIMOTHATEH BEIYUCICHUE 3HAUCHUH 1 MPeo0pa3oBaHUs
BBIPQXKCHUI CO CTEIICHSAMU U Jiorapudmamu, npeodpa3oBaHus IpoOHO-

panrOHaJIbHBIX BBIpa)I(eHHﬁ;

YMETh OIIE€PUpPOBATH IIOHATHUAMU panroHaJIbHBIC,
HPPALUOHAJIBHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC, HOFapI/I(i)MI/IT-IeCKI/Ie,

TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETh OIEPHPOBATH IOHATHAMU: (DYHKIWMS, HEIpephIBHAS
GbyHKIHS,
YMETh HaXOAWUTh MPOU3BOHBIC dJIEMEHTAPHBIX (DYHKIIMH, UCTIOIb3YS
CIIpaBOYHBIC MaTEPHAIIbI;

MPOM3BOJIHAS, TIEPBOOOpa3Hasi, OMpeNelIeHHbIH HHTErpa;

HCCIIEAOBAaTh B IPOCTEHINNX CIydasx
(GYHKIIMM HA MOHOTOHHOCTb, HaXOIUTh HAWOOJIBIINE M HAUMCHBIIHUE
(hyHKIIHIT;
MCIIOIB30BAHMEM allllapaTa MaTeMaTHYCCKOr'0 aHan3a; MPUMEHSTH

3HaYEHUS CTpOUTHh  TpaWKM  MHOTOYIEHOB  C

MTPON3BOIHYIO TIPY PEIICHNH 3aJlad Ha IBIKEHHE; PellaTh MPaKTHKO-

OPHEHTUPOBAHHBIC 3aJa4l HA HauOOJbIINE M HAUMEHBIINE 3HAUCHUS,
Ha HAXOXKJCHUE ITyTH, CKOPOCTH U YCKOPEHHUS;




3HAHUSA 110 (PUHAHCOBOM
IPaMOTHOCTA B Pa3IUYHBIX
JKU3HEHHBIX
CUTYyaIUsIX
OK 04 D¢ dexTrBHO
B3aMMOJEHCTBOBAThH "
paboTaTh B KOJUIGKTHBE U
KOMaH/Ie
OK 05
Ocy1tiecTBIsATh
YCTHYIO ¥ MIUCbMEHHYIO
KOMMYHUKAIIHIO Ha
rOCYIapPCTBEHHOM SI3BIKE

Poccuiickoit @enepannu ¢

YIETOM
0COOEHHOCTEH

COLIMAIIBHOTO

OK 06 [IposBisITH)

IPaKIaHCKOMATPHOTHIECKYIO
[TO3HUIMI0, JIEMOHCTPHUPOBATH
OCO3HAHHOE IIOBEIEHHE HAa|
OCHOBE TpaJAHUIHOHHBIX
00IIIeYeI0BEeYSCKHUX

IICHHOCTEH, B TOM YHCJIC

Y4eTOM rapMOHHU3ALNY
MEKHALMOHAIBHBIX
MEKPEITUTHO3HBIX
OTHOUICHUH, MIPUMEHSITH|
CTaHJapThHI
AHTUKOPPYNLIUOHHOTO
MOBEJICHUS

C
OPHEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI

TOTOBHOCTh MPOTHBOCTOSTH HACOJOTHHM JKCTPEMHU3Ma, HAIMOHAIHM3MA,
KCEHO( OO, TUCKPUMHUHALINH O COITHATBLHBIM, PETUTHO3HBIM, PACOBBIM,
HAIIMOHAIBHBIM MIPU3HAKAM;

TOTOBHOCTH BECTH COBMECTHYIO ACATCIIbHOCTD B MHTECPCCAX I'PAKAAHCKOI' O
00IIIeCTBa, Y4acTBOBaTh B CaMOYIPAaBICHHH B 00Ie00pa30oBaTeIbHON
OpraHU3aIMy ¥ JETCKO-IOHOIIECKUX OPraHNU3aIHsIX;

YMEHHUE B3aMMOJIEHCTBOBATH
COOTBETCTBUU

C conuaJIbHbIMU HUHCTUTYTaMH B|
¢ UX QYHKIMSIMH U Ha3HAUYCHUEM;

T'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTepCKOI\/'I JCATCIIbHOCTH,
MATPUOTHYECKOT0 BOCTIMTAHUSA .

c(hOpMHPOBAHHOCTh ~ POCCHUMCKOW  TPaKIAHCKOH  MACHTUYHOCTH,
[MaTpruoTU3Ma, YBAXXCHHUA K CBOEMY Hapoay, 4YyBCTBa OTBETCTBCHHOCTHU
nepen Ponuuol, ropaocty 3a cBOM Kpail, cBox0 PonuHy, CBOHM S3BIK U
KyJIbTYpY, IPOIIOE U HACTOAIIEee MHOTOHAIIMOHAIFHOTO Hapoaa Poccnn;
[IECHHOCTHOE OTHOILIEHUE K TOCYIaPCTBEHHBIM CUMBOJIAM, HCTOPUUECKOMY
M [PUPOAHOMY HACIEAHIO, NMAMSITHUKAM, TpaJulusM HaponoB Poccuu,
nocTrxeHusIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
mzeiiHas yOeXXIAEHHOCTh, TOTOBHOCTD K CIy)KE€HUIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 Cyab0Y; Iy XOBHO-HPABCTBEHHOT0 BOCIUTAHMS
OCO3HAHHE JTyXOBHBIX LIEHHOCTEN poccuiickoro Hapoja;
c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TIOBEACHNUS;
CIOCOOHOCTH OLIEHUBATH CUTYAIIMIO M TPHHUMATH OCO3HAHHBIE PEIIeHHS,
U LECHHOCTH;

0CO3HAHUE JIMYHOTO BKJIAZA B IOCTPOCHUE YCTOHYMBOrO OYmyIIEro;

H
OTBCTCTBEHHOC OTHOLICHUE K CBOUM POIUTEIIAM U (I/IJ'II/I) Apyrum 4Jji€cHaM

CEMbU, CO3IaHNI0 CEMbH Ha OCHOBE OCO3HAHHOT'O ITPUHATUA IICHHOCTEH

CEMEHHOM JKH3HU B COOTBETCTBUU C TpaaulusiM1 HApOI0B POCCI/II/I;

YMETh OMNEPUPOBATH MOHATUSMH: paldOHANbHAs (YHKIUS,
nokaszarenbHas (QyHKUMsA, creneHHas (QyHKuOus, Jorapudmuyeckas
GyHKIUS, TpUrOHOMETpHUYeckHe (YHKUWH, OOpaTHbIe (QYHKIHH;
YMEHUE CTpOUTh Trpaduku H3ydeHHBIX (YHKIWH, HUCIOIB30BATh
rpadyKy MU U3yYEHUH MPOIIECCOB U 3aBUCHMOCTEH, TIPU pPelIeHUN
3a]a4 U3 IPyrux y4eOHbBIX IPEAMETOB U 3a/1a4d U3 PeallbHOM KU3HH;

BEIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEKAY BETHUUHAMU;

YMETh peIIaTh TEKCTOBBIE 3a/1a4H PA3HBIX TUIIOB (B TOM YHCIIE
Ha TIPOIEHTHI, JOMM M YacTH, Ha JIBUKEHHUE, PabOTy, CTOMMOCTb
TOBapOB W YCIIYT, HAJIOTH, 3a]]a9l M3 00JacTH yIpaBIeHUs TNIHBIMA
U ceMeiHbIMH (pHHAHCAMU); COCTABIISATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHCTEMBbI IIO YCJIOBHMIO 3aJaud, HCCIEN0BATh
MMOJTyIEHHOE PEIIeHHE M OIIEHUBAThH PABIONOI00HOCTh PE3YIIbTATOB;

YMETh OIEpPUPOBATh IOHATHUSMHU: CpefHee apu(MeTHYecKoe,

MEaraHa, HauOoJblllee M HauMEHbIIee 3Ha4YCHUA, pa3Mmax,

icriepcus, CTaHIApTHOE OTKIOHEHWE YHCIOBOrO Habopa; yMmeTb
W3BIICKATh, WHTEPIPETHPOBATh WH(GOPMAIUIO, TIPEICTABICHHYIO B
TaOnuIax, Ha JaWarpaMmax, rpadukax, OTpPakarollyl0 CBOHCTBA
peaybHBIX TPOIECCOB U SIBICHWH; MPEACTaBIATh HHOOPMAIHIO C
MOMOIIBIO TAONUI] W JUarpaMM; WCCIIENIO0BATh CTATUCTHYECKUE
aHHbIC, B TOM 4YHCJEC C NMPUMEHEHWEM TpadUvecKX METOIOB U

DIIEKTPOHHBIX CPE/ICTB;

YMETb ONEPUPOBATh MOHATUSMHU: CIy4YalHBI ONBIT H
cirydaiiHOe COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;, YMEHHE
BBIYUCIISATH BEPOSTHOCTH C UCIOIB30BAHNEM I'paMuecKuX METO0B;
NPUMEHATH (OPMYJIBI CIOXKEHHSI W YMHOXEHHS BEPOSTHOCTEH,
KOMOWHATOPHBIE (aKThI ¥ (HOPMYIIBI P PEIISHUH 3a]1a4; OIIeHUBATh
BEPOSITHOCTH ~ peajibHbIX COOBITHH; 3HAKOMCTBO CO CIIy4aiiHBIMH
BEIIMYMHAMM;, YMEHHE NPUBOAMTH IPUMEPHI TPOSBICHHUS 3aKOHA

OOJBIINX YHCENT B NpUPOAHBIX U OGH.IGCTBGHHLIX SIBJICHUAX

YMETH OIICPUPOBATH NOHATHAMMA: TOYKA, IIpAMas, MIOCKOCTb,

POCTPAHCTBO, [JBYIPaHHBIM yroj, CKpEIIUBAIOIIUECS INpsSMBIE,




OK 07 CoxeiicTBOBaTH
COXpaHEHHIO

ICTETHYECKOT0 BOCHUTAHMSA: JCTETUYECKOE OTHOLIEHHE K MHpY,
BKJTIOYAsl SCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOT0 TBOPUECTBA, CIOPTA,
TpyZa 1 OOIIECTBEHHBIX OTHOLICHUH;

MapajuIeNbHOCTh U MEPIEHAUKYISIPHOCTh MPAMBIX MU IUIOCKOCTEH,
YTOJI MEXKIY MPSIMBIMH, YOI MEXAY MPSAMONW M MIIOCKOCTBIO, YToOi
MEXTY







OKpY’Karolen cpenpl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAHUS

00 M3MEHEHNHU

KJIuMara,

MPUHIUITEI OEPEKITNBOTO

MIPOU3BOJICTBA,

3¢ (HEeKTUBHO JICHCTBOBATH,

B

CUTyalusax

Ype3BbIYANHBIX|

CHOCOOHOCTh BOCIIPUHUMATH Pa3JIMYHBIE BHUJBI UCKYCCTBA, TPAIUIMH U
TBOPYECTBO CBOCrO0 MW JPYrMX HAPOJIOB, OIIYIIATh SMOIMOHAILHOS
BO3/ICHCTBUE MCKYCCTBA; YOEXKICHHOCTh B 3HAYMMOCTH ISl JIMYHOCTU U
00IIIeCTBa  OTEUECTBEHHOIO U MHPOBOIO HCKYCCTBAa, OSTHHYCCKUX
KyJIBTYPHBIX TPAJULIANA U HAPOJHOIO TBOPUYECTBA;

TOTOBHOCTb K CaMOBBIPAXXCHHIO B PAa3HBIX BHUAAX MCKYCCTBa, CTPEMIICHUC
[IPOSBJISITH KaUueCTBa TBOPYECKOH JUYHOCTH; (PU3HYECKOr0 BOCHUTAHHA:
c(OpPMUPOBAHHOCTH 37I0POBOTO M Oe30MacHOr0 00pasa )KHU3HH,
OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBbIO;

MOTPEOHOCT B (PU3MYECKOM  COBEPIICHCTBOBAHHM,  3AHITHAX|
CHOpTPIBHOO3I[OpOBI/ITeJ]LHOI>'I JACATCIBbHOCTBIO,

AKTUBHOE HETIPUATHE BPEIAHBIX MPUBBIYEK M UHBIX (OPM MPHUMHEHHS Bpea
(U3MUECKOMY M IICMXHYECKOMY 3/I0POBBIO; TPYAOBOT0 BOCIMTAHUS:
FOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MAaCTepPCTBa, TPYIONIO0HE;
TOTOBHOCTb K aKTHUBHON JCATCIIBHOCTHU TEXHOJIOTMYECKON U counaanoﬁ
HAIPABICHHOCTH,  CIIOCOOHOCTh ~ WHUIIMMPOBATh,  IUIAHUPOBATH W
CaMOCTOSITEIFHO BEITIOJHATH TAKYIO JACATENLHOCTD;

WHTEepeC K pa3inIHbIM chepaM npodeccroHabHOM IesSTeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BhIOOP Oyaymiel mpodeccHu ¥ peann3oBHIBATH
COOCTBEHHBIC KU3HCHHBIC MJIAHEI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa3OBaHHUIO Ha
POTSHKSHUN BCe BOCTIUTAHUS:

KHU3HU, IKOJOI'HIECCKOro

cpOopMHPOBAHHOCTD 3KOJOTMYECKON KyIbTYpHl, TNMOHMMAaHWE BIMSHHS
COLMAIBHO-9KOHOMHYECKAX IPOIECCOB HA COCTOSHUE MPUPOTHOH U
COLIMABHOM Cpelbl, OCO3HAHHE TJIO0ATBHOTO XapaKTepa KOJIOrMYEeCKUX
pooIem;

[JIAHUPOBAHKME U OCYILECTBICHUE NEHCTBUU B OKpYXKaloWIEH cpene Ha
OCHOBE 3HaHMs Lieliell YCTOHYMBOIO Pa3BUTHUSI UEIOBEYECTBA; AKTUBHOE
HENnpHsTHE 1eHCTBUI, PUHOCSIIIUX BPel OKpYy>Karoliel cpene;

IMJIOCKOCTAMMU, paCCTOAHUE OT TOUYKHU A0 IIO!
IMPAMBIMHU, PACCTOAHHUEC MCKAY IJIOCKOCTA!

MpU pCIICHUH 3a1a4 N3YYCHHBIC q)aKTI)I n 1€

MHOT'OI'paHHHUK, CCUCHH(

yYMEHHE OLIEHUBATh Pa3Mephl 00bEKTOB OKP}
- YMETh ONEpUPOBATh MOHATHIMHU:

MHOTOTpaHHUKA, Ky0, apajuieNenures, mpl
MOBEPXHOCTh BpalICHUs, IMIUHAP, KOHY

(Urypsl BpalleHHs, TUIOCKOCTb, Kacaloll

Kyba, MpsIMOYTOJBHOIO

[KOHYca, IJIOIIA/(b [IOBEPXHOCTU NTUPAMUBI,

chepsl,
[apajelenueaa, MUpaMuisl, MIPU3MBL, 1

HWIMHJPA, IUIOMAIb 00beM

yMeHHE M300pa’kaTh MHOTOTPAHHUKH H TIC aTh CHMMETPHIO B
CCUCHUS OT PYKH, C ITOMOIIBIO YEPTEKHBIX I

3JIEKTPOHHBIX CPENCTB; YMEHHE PacIC
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MIPABE
MHOI'OI'paHHUKU,

- YMETh OINEPHPOBATHh MOHATHUSAMU: 1T
MoJI00HbIE (UTYyphl B TMPOCTPAHCTBE; I
[JI0IIA/ICH MOBEPXHOCTEH M 00BEMOB OO
3a1ay;

- YMETh BBIUUCISTh T€OMETPUUECKHE

Iomanab, O0bEM, TUIOMIANb ITOBEPXHOCTE

(hOpMyYITBI U METOJIBI,
- yMETh ONEPUPOBaTh MOHATHAMu: UPAMOYTOJbHAA  CHCTCME
TOYKH, BEKTOP, KOOPAMHATHI ~ BEKTOP

poM3BEIeHHE BEKTOpa Ha 4KMclIo; HaxomuK ! OPaMH, CyMMa BEKTOPOB,

(hopMyT KOOpIMHATHI CEpPEeNUHBI OTpE3Ka,
TOUYKAMM;
- YMETb BHIOMPATH MOIXOAAIINHN H3Yd

3a/1a4U, paClio3HaBaTb MaTCMa
: (l)aKTBI N MaTEMAaTHUYCCKU €




MOJICNIA B TPHUPOIHBIX M OOIIECCTBEHHBIX
YMEHHUE NIPUBOAUTH TPUMEPHI MATEMATUYEC:
Y MUPOBOM MAaTEMaTUYECKON HAayKH.







YMCHUE MPOTHO3MPOBATH HEOIArONpUsATHBIC SKOJIOTUUECKUE MOCIIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUM, MPENOTBpalllaTh HX; PAaCIIMPEHUE OIbITa
NEATETbHOCTH DKOJIOTMYECKOW HAIPABJICHHOCTH; HEHHOCTH HAy4YHOIO
no3HaHus: CcHOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO DPa3BUTHUsSI HAyKHM U OOIIECTBEHHOW IIPAKTUKH,
OCHOBaHHOTO Ha JIMAJIOTE KYIBTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO

MECTa B ITOJINKYJIbTYPHOM MUPE;

COBEPILICHCTBOBAHKE S3bIKOBOH M YUTATEIBCKOW KYJbTYpPhI KaK CPEICTBA|

BSaHMOﬂeﬁCTBHH MCXKIY JIOAbMU W ITO3HAHUA MHpPaA, OCO3HAHWEC IEHHOCTHU

Hay4YHOW JIESITeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH TPOEKTHYIO U
MICCIIEIOBATENBCKYIO NeITeTbHOCTh MHANBUIYaIbHO U B TPYIIIIE.
MeTtanpeaMeTHbIe pe3yJbTATHI 0CBOEHHS] OCHOBHOIl 00pa3oBaTe/IbHOM
NMPOrpaMMBbl 10JKHBI OTPAKATH!

8.1.  Osnanmenwue YHUBEPCAIbHBIMA y4eOHBIMU

II03HABaTCIbHBIMU HeﬁCTBHHMHZ
a) 0a3oBble JOTMYeCKHe ACHCTBMS: CaMOCTOSTENBbHO (HOPMYJIUPOBATh U
aKTyaJIn3UpOBaTh IPoOIEMy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBEHHBIN NPH3HAK WM OCHOBaHMS IJISI CPaBHEHMS,
KiraccuGuKanui 1 0000IICHIS;
OIIPEENATh LENU ASITENbHOCTH, 3a1aBaTh HapaMeTPbl U KPUTEPUU UX
TTOCTHKEHUS;
BBUIBJIATh 3aKOHOMEPHOCTH W INPOTHBOPEUYHMS B PacCMaTPUBAEMBIX|
SIBJICHUSIX;
BHOCUTb KOPPEKTHBBl B JEATEIBHOCTb, OLCHUBAaTb COOTBETCTBHUE
PE3YyIbTATOB  LIENAM,
[Pa3BUBATH KPEATHBHOE MBINUICHUE TIPH PEIICHUH KU3HEHHBIX Mpo0diieM; 0)
0a30Bble UCCJIe0BaTeIbCKUE NeliCTBUS
BJIaJIeTb  HaBBIKAMH  y4eOHO-HMCCIeq0BaTENbCKON

U IPOEKTHOH

JACATCIIbBHOCTU, HABBIKAMU PA3PCHICHU A npo6neM;

OIICHWBATh PHUCKUA TIOCIEACTBUHA AEATEIhHOCTH;|.

YMCTh ONCPpHUPOBATL MOHATUAMU: ONPCACICHUEC, aKCHUOoMa,

Teopema,  CIEACTBHE, CBOICTBO, MpPHU3HAK, JIOKA3aTENbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; yMeHHE (HOPMYIHPOBATh OOpaTHOE U
[POTUBOIIOJIO)KHOE  YTBEP)KACHHWE,  NPUBOAUTH  INPUMEpPHl U
KOHTPIIPUMEpPHI, HCIOIB30BaTh METOJ MaTeMaTHUecKOW HWHIYKLHU;
[POBOJIUTH JIOKa3aTelbHbIE pacCyKJIEHHs TMpU pEIIeHuH 3ajad,
OLIEHUBATD JIOTHYECKYIO IPABMIIBHOCTD PACCYKACHUM;

YMEThH ONEPUPOBATh MOHATHUAMHU: MHOXKECTBO, TIOZMHOKECTBO,
HaJ MHOXECTBAMH; MCIIOb30BATh

orepaluu yMeHUe

TeOpeTHKOMHO)KeCTBeHHBIﬁ armnapar JUJISL OIMUCaHUA PCalbHBIX|
IIPOLCCCOB U SIBJIEHUN npu peUICHUU 3aJia4, B TOM YHMCJIC U3 JIPYTUX
VIeOHBIX TPEIMETOB;

- YMETh OIEPUPOBATH MOHITUSMU: Tpad), CBA3HBIN Tpad, iepeBo,
(MK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W ONHUCHIBATH Tpadbl
Pa3TMYHBIME CITOCOOAMU; UCIIOIB30BATh Tpadbl IPH PEIICHUH 33724, -
YMETh CBOOOJTHO OIIEPHPOBATH MOHATHIMH: COUETaHUE, TIEPECTAHOBKA,
YUCIIO COYETaHWH, YMCJIO TepecTaHOBOK; OmHOM HbroTOHA; ymeHue
MIPUMEHAT, KOMOWHATOpHBIE (PAKTHI M PACCYKICHHUS JUIS PEIICHUS
3aa4;

-yMETh OIEPUPOBATH MOHATHAME: HATYpaJbHOE YHCIO, IIEI0e YHCIIO,
0CTATOK IO MOAYIIO, PAallMOHAIBFHOE YHCIIO, HPPANUOHAIFHOE YHCIIO,
MHOYKECTBA HATypaNbHBIX, LENBIX, PAIlIOHAIBHBIX, JEHCTBUTEIBHBIX
HICENT, YMEHHE HCIONb30BaTh MPWU3HAKA JCITUMOCTH, HAMMEHBIITHHA
OOIIHiA IEMUTeNh W HauMEHbIIlee o0IIee KpaTHoe, anroput™M EBknna)
MpH pElIeHNH 3a/1ad; 3HAKOMCTBO C PAa3NIHYHBIMU ITO3WUITMOHHBIMH
CHICTEMaMH CUHCIICHUS,;

YMETb CBOOOIHO OTNEPHUPOBATH MOHATHSIMH: CTENEHb C IEIBIM

I1OKa3aTCICM, KOpPCHb HaTyp aJIbHOM CTCIICHH, CTCIICHb C

palliOHAJIbHBIM II0Ka3aTeCIIEM, CTCIICHb C I[eﬁCTBPITeJ'ILHLIM

(BCH.I@CTBGHHBIM) IIOKa3aTeCJIEM, J'IOl"apI/I(l)M 4yuciia, CHHYC, KOCUHYC H
TAHI'CHC ITPOU3BOJIBHOI'O YUCJIA,




- YMETh OMEPUPOBATh MOHITUIMHU: TOXJICCTBO, TOXICSCTBECHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHHUH U







CIOCOOHOCTBH ¥ TOTOBHOCTB K CAMOCTOSITENIbHOMY TIOMCKY METOJI0B
pELIeHNs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIU4YHbIX METON0B
[M03HAHUS; OBJIAJCHUE BUNAMHU JESITEIBHOCTH 110 MOJIYYEHHIO HOBOT'O
3HaHUS, ero HHTEPIIPETAIH, TPeoOPa30BaHUIO H IPUMEHEHHUIO B
Pa3IMYHBIX YYeOHBIX CHUTYallUsX, B TOM YHCJIE IIPU CO3aHUH YUeOHBIX U
THIIA

COLIMANIBHBIX MTPOEKTOB; (hopMUpoBaHUE Hay4HOI'O

MBIIUICHUSA,  BJIAJICHUE Hay4YHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU TTOHATUSAMHI U METOAMU;

CTaBHTh U (POpMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa3oBaTENbHOM
NeSITeTbHOCTH M JKU3HEHHBIX CUTYalNAX;

BBIABJIATE NPUYMHHO-CIICACTBCHHBIC CBA3W W AKTyaJIM3UPOBATHL 3ajgayy,

BBIIBUTATh TUIIOTE3y €€ pelIeHWs, HaXOIUTh apryMeHTHl Ui
TOKa3aTeNbCTBA CBOMX YTBEPXKIECHWH, 3a/1aBaTh MapaMeTpbl U KPHUTEPUU
pemIeHus;

AHAIM3UPOBATh TIONlyd€HHBIE B XOJE pEIIeHUS 3aJaddl pPe3yJabTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUAX; JaBaTh OLEHKY HOBBIM CHTyalUsiM, OLIEHMBATh
MPHOOPETEHHBIHN OIBIT; Pa3padaThIBaTh TUIAH PEIICHUS TTPOOIEMBI C YIETOM
aHaJIM3a UMEIOIMXCS] MaTepHalIbHBIX U HEMAaTepPUaJIbHBIX PECYPCOB;
OCYLIECTBIIATh LIEJIEHAPABICHHBII MOUCK IIEPEHOCa CPEACTB U CIIOCO0O0B
NEeUCTBHS B IPOPECCHOHANIBHYIO CPeny;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEIBHYIO U IIPAKTUIECKYIO 00JIaCTH
KU3HEIEeATEIbHOCTH,

YMETh HMHTEIPUPOBAaTh 3HAHMS W3 pasHbIX MPEAMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIE UIEH, IPEAaraTh OPUrHHAIbHbIC MTOIXOABl M PELICHUS;
CTaBUTh MPOOJIEMBI U 331a4H, IOITyCKAIOLINE aJIbTEPHATUBHBIC PELLICHNUS; B)
pabdoTa ¢ uH(popMaIueii: BIaeTh HABBIKAMH TIOTYYeHHsI HHPOpPMauu 13
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEILHO OCYILECTBIISTH IOMCK, aHAJIN3,
CHCTEMATU3aLMI0 U HMHTEPIPETAlNI0 MHPOPMALMH PA3IHYHBIX BUIOB H
($hopM IpeAcTaBIeHHs; CO3/1aBaTh TEKCTHI B PA3IMUHBIX (POpMAaTax C y4eTOM

HEPABCHCTB, PAaBHOCHUJILHOCTH ypaBHCHHfI, HEPABCHCTB M CHUCTEM,

pallOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,

J'IOFapI/I(i)MI/IIICCKI/Ie, TPUTOHOMETPUYICCKUC YpPAaBHCHUA, HCPABCHCTBA U]

HUppaloOHaJIbHBIC,
CUCTCMbI; YMCHUC pCIIaThb YpPaBHCHUA, HCPABCHCTBA M CUCTEMBI C
IMOMOIIBIO PA3JIMYHBIX IMPUEMOB; pC€IIaTh YPaBHCHHA, HCPABCHCTBA U
CUCTCMBI C TapaMETPOM; IMIPUMCHATHL YPpaBHCHHUA, HEPABCHCTBA, UX

CHUCTCMBI JJId PCHICHUA MAaTEMATHYCCKUX 3a/layd U 3aJ1a4 U3 Pa3IMIHbIX

oOnacreil HAyKH U peasibHON KU3HU;

rpaduk  QyHKIHH,
oOpaTHast (QyHKIMS, KOMIO3MIMA (QYHKIMH, JWHEWHas QYHKIUS,

-yMEeTh CBOOOJHO OIEPUPOBATH MOHITUAMHU:

[KBazpaTU4Hasl (DyHKIUS, cTelleHHast PYHKIMS C IIEBIM ITOKa3aTeleM,
TpUTOHOMeTpUYeckne (QyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE
(YHKIIUH, TOKa3aTenbHas W Jorapudmuyeckass (QYHKIUU; yMEHHE
CTpOUTHh TpaQuku (QYHKIMH, BBIIOIHATH MPeoOpa3oBaHus IpadrKoB
(yHKIIHIA;

YMEHHUE HCIIONb30BaTh rpaduku QYHKIUI A1 U3y4eHUs MIPOIIECCOB
BaBUCUMOCTEH TPH PEIICHUH 3a7ad U3 APYTUX YUIEOHBIX MPEIMETOB U
M3 peaNbHON JKN3HU; BBIPAXKATh (OPMYIaMH 3aBHCHMOCTH MEXIY
BEITMYMHAMH;

YMEHHE CBOOOIHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh (YHKIHH,
MEepHOIMYHOCTh (PYHKIIUH, OrpaHHYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh
(byHKIHH, SKCTpeMyM (DYHKITUH, HAaNOOIbIIee U HaMEHbIIIee 3SHAaYCH U
(GyHKIME Ha TPOMEXKYTKE;
(byHKIHH;

YMEHHE HCIIONB30BaTh CBOMCTBA M rpadukn (QyHKIMH Ui perIeHHs

YMEHHUE NPOBOAUTH HCCIIEAOBAHUC

ypaBHEHHUI, HEPaBEHCTB M 3aJad C NapaMeTpaMu; H300paxarb Ha

[KOOPAMHATHOW  IMJIOCKOCTH  MHOXKECTBA  PEUICHUI  ypaBHEHHI,

HEPABEHCTB U UX CHUCTEM;
- YMCTb CBO6OZ[HO OICpUpPOBaATh MOHATUAMU: TTOCIICAOBATCIILHOCTD,
apmb METHUYCCKas reoMeTpruIcCKas
0ECKOHEUHO Y6BIB3,IOH_IB,${ TeOMETpHUICCKasd MPOrpeccusi;

mporpeccus, porpeccus,
YMEHUE

BagaBaThb IIOCICAOBATCIIBHOCTHU, B TOM YHUCJIC C IIOMOIIBIO




Ha3HauCHHUs WH(OPMAIUK U TEJICBON ayIUTOPHUH, BRIOUPasi ONTHMAILHYIO
(hopMy TIpENCTABICHUS U BU3yaIU3allUH;

PEKYPPEHTHBIX HOpMYIT;







OLCHHUBATHL JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBUC
[IPpaBOBbIM W MOPAJIBHO-OTUYCCKUM HOpPMaM,; HCIOJIb30BAThH CPEACTBA
I/IH(bOpMaHI/IOHHI)IX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTUM B peICHUA

KOIHUTUBHBIX, KOMMYHUKATHUBHBIX U OpraHn3allMOHHBIX 3aJa4d C

coOJroIcHuEM TPeOOBaHMIA A3PTOHOMUKH, TEXHUKU 0€301IaCHOCTH, TUTHEHBI,

pecypcocOepekeHrs,  MpaBOBBIX M JTHYECKMX  HOPM,  HOPM
nH(OPMAIMOHHON 0€30I1aCHOCTH;
BJIAaJACTh HaBBIKaAMH pacCiio3HaBaHUA u 3alIUTHI I/IH(i)OpMaHI/II/I,

MH()OPMAIMOHHOW 0€30IaCHOCTH JIUYHOCTH.

8.2. OBaaneHue YHUBEPCAILHBIMIA KOMMYHUKATHBHBIMHU 1€ CTBHAMH
a) oO1eHue:

OCYIIECTBIIATH KOMMYHUKAIIUH BO BCeX cdepax jKNU3HU;

pacro3HaBaTh HeBepOalbHBIE CpPEICTBA OOIICHHS, MMOHHUMATh 3HAYCHHE
COIMANTbHBIX 3HAKOB, PACIIO3HABATH MPEATIOCHUTKH KOH(MJINKTHBIX CHTYaIlUi
U CMATYATh KOHq).]'II/IKTBI;

001IeHNs B3aMMOJEHCTBUS;

YMETh

BJIAJICTL  pa3IMYHBIMU criocobamu nu

apryMEHTHPOBAaHHO BECTH JHUAJIOr, CMAr4aTth KOH(IMKTHBIE
CUTYyalluu;

Pa3BEpHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

0) coBMeCTHAs1 JesiTeJIbHOCTD: [IOHUMATh U UCII0JIb30BaTh IPEUMYILIECTBA
KOMaH/JHOW W WHANBHUIYyaTbHONU PaOOTHI,

BBIOMPATh TEMATUKy W METOIbl COBMECTHBIX NEHCTBHM C y4eTOM OOILIMX
MHTEPECOB U BO3MOKHOCTEH Ka)I0r'0 4eHa KOJIEKTHBA,;

[PUHUMATh LEIH COBMECTHOH u

ACATCIBHOCTH, OpPraHU30BbLIBATH

KOODIMHHUPOBATh JEHCTBUS 1O €€ MJOCTHMIKEHUIO: COCTaBISTh IUIaH
NECTBUIA, pacIIpeneNsTh PO C YIeTOM MHEHHUI y9aCTHHUKOB, 00CYXIaTh
[pEe3yIbTaThl COBMECTHOM: paboTHI;

OLIEHMBATh KadyecTBO CBOEr0 BKJIAJa M Ka)IOI'0 YYAaCTHHKAa KOMaHIBl B

001Kl pe3ynbTaT 10 pa3padoTaHHBIM KPUTEPHSIM;

YMETh OMNEPUPOBATH TOHATHUSMHU: HENPEPHIBHOCTH (YHKIUH,
acuMnToThl Tpaduka GYHKOUHM, TepBas W BTOpas MPOU3BOIHAS
(YHKIUHM, TEOMETPUYECKHH H (U3NYECKHH CMBICT MPOU3BOTHOM,
nepBooOpa3Has, ONpPEACICHHBIH WHTErpaJl; yMEHHE HAXOIUTh
AcUMITOTHl Tpaduka (QYHKIHH; yYMEHHE BBIYMCISTH IMPOM3BOJHEIC
CYMMBI, TPOU3BECHUSI, YACTHOTO U KOMIO3UINK QYHKIHHA, HAXOIUTh
ypaBHEHHE KacaTelbHOH K rpaduKky QyHKINY;

yYMEHHUE HCIIONb30BaTh MPOU3BOIHYIO ISl MCCIeqoBaHUs (DYHKIIHH,
I HAXOXKJICHNsT HAWJTy4IIero pelleHus B MPUKIAHBIX, B TOM YHCIe
COIMAIIEHO-DKOHOMHYECKHUX M (PU3NUYECKUX 3a]adax, U ONpe e eHUs
CKOPOCTH U YCKOPEHHS; HAXOIWUTh IUIOMAAM W 00beMbl (uryp c
MOMOIIBIO HHTErpasa; MPUBOJUTH PUMEPBI MATEMATHIECKOT O

MOJIEIMPOBAHUA C TOMOIIBI0 U depeHIInaIbHbIX ypaBHEHHIH;
YMETh ONEPUPOBATH MOHSATHSIMH: KOMIUIEKCHOE YUCIIO, CONPSDKEHHBIC
[KOMIUTEKCHBIE UM CIIa, MOAYJIb U apTYMEHT KOMIUIEKCHOT0 Yrcia, popmal
BAITUCH KOMIUIEKCHBIX YUCeN (FeoMeTprUecKas, TPUTOHOMETpUIecKas
1 anreOpamdeckas); yMETh IPOU3BOIUTE apu(hMETHICCKUEC TEHCTBUS C
KOMILJIEKCHBIMH YHCIIAMH; IIPUBOTUTH

IIPUMEPHBI UCITO0JIB30BAHNA KOMIIJICKCHBIX YHCEIT;

yMETh  CBOOOJHO  ONEPHPOBATH cpenHee
apudMeTHIecKoe, MeInaHa, HanOoJbIllce W HaMMEHbBIICe 3HAYCHUS,
pasMax, HOWCIIepCHs, CTaHAApPTHOE OTKJIOHEHWE I  OIMHCAHUS
YUCIIOBBIX JAHHBIX; YMEHHUE UCCIEAOBATh CTATHCTUYECKUE TaHHbBIE, B
TOM YHCIIC C TIPUMEHEHHEM TpauIecKuX METOIOB W JJICKTPOHHBIX]
CpencTB; rpadruecKy UCCIENOBaTh COBMECTHBIE HAOIIOICHHSI C

TIOHATHAMU

MOMOUIBIO JUarpaMM PacCEUBaHUS U JIMHEWHON perpeccuu;

YMEThb HaXOAWUTH BEPOSITHOCTU COOBITHH C MCIOIb30BAHHEM
rpaM4ecKuX METONOB; NPUMEHATh ISl pelIeHHs 3aznad (QopMyJibl
CIIOKEHWS W yMHOXEHHUS BepOsSTHOCTEH, (opMyily  IOJIHOM
BeposiTHOCTH, (opmyny beprymnn, komOuHaTtopHble (akKThl U
(GopMyIIBl; OLIEHMBATh BEPOATHOCTH PpEATBHBIX COOBITHI; yMEHHE




[npeajiaraTb HOBBIC IIPOCKTHI, OLICHMUBATH HJACU C TO3UIUKU HOBHU3HBLOINICPHUPOBATL MMOHATUAMU: cnyqaﬁHasI BCIIMYMHA, PACTIPCACICHUC
OPUTUHAJILHOCTH, HpaKTH‘lCCKOI;'I 3HAYUMOCTH, BCpOﬂTHOCTCﬁ, MAaTEMAaTUYCCKOC OKNJaHUE, TUCTICPCUA U CTAHAAPTHOC]







KOOPJAMHUPOBATh W  BBINOJIHATH pabOTy B  YCJIOBUSIX  PEAIBHOTO,
BHPTYaJIbHOIO ¥ KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

OCYIICCTBIISITh TMO3UTUBHOE CTPATETUYECKOE ITOBEACHHUE B PAa3IUYHBIX
CUTyaluAiX, MPOABJIATH TBOPUYCCTBO U B006pa)KCHI/IC, 6I)ITI) HMHHUIIMAaTUBHBIM.
8.3. OBiajeHue YHUBEPCAILHBIMH PETYJIITHBHBIMY ICHCTBUSIMU

a) caMOOpraHu3alusl:

CaMOCTOATCIIbHO OCYHICCTBJIATH MMO3HABATCIIbHYIO ACATCIbHOCTD, BBIABIIATH
MpoOJIEMBbI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 337124l B
00pa30BaTEIbHON EATENLHOCTH U )KU3HEHHBIX CUTYAIIUSX;
CaMOCTOATENBHO COCTaBJATh IUIaH pEIIEHUS IMPOOJIEMBI C Y4eTOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEAIOYTCHUI;
IaBaTb OEHKY HOBBIM CUTYyallUAM, paCUHIMPATb paMKH yqe6Hor0 npeaMeTra
Ha OCHOBE JIMYHBIX WIPEANOYTECHUN; JelaTh OCO3HAHHBIA BBIOOD,
ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHCE;

OIICHUBATH TPUOOPETEHHBIN OIBIT;

Coco0CTBOBAaTh (DOPMUPOBAHUIO M IPOSBICHHUIO MIMPOKOW IPYAWIINU B
pa3HBIX 00JIACTSX 3HAHWM, TTOCTOSHHO ITOBHIIIATH CBOM 00pa30BaTEIbHBIA U
0) €aMOKOHTPOJb:

KyJIbTYPHBI  YPOBEHB; JaBaTh OIIEHKY HOBBIM

CUTyal[usiM, BHOCHUTb KOPPEKTHBHI B  JIESITEIHHOCTh, OIIEHUBATH
COOTBETCTBHE DPE3YJIbTATOB IIENSIM; BJIAJETh HAaBBIKAMHU IO3HABATEIHHOM
peduiekcun KakK OCO3HAHMSI COBEPINAEMBIX HEWCTBUH WM MBICIHTENBHBIX

[POIIECCOB, UX PE3yIbTATOB U OCHOBAHHIA;

MCIIOJIB30BaTh MIPpUEMbl pehiieKCHn /1S OLICHKH CUTYaluu, BEIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX
CHHMIKCHUIO;

B) IMOIIHOHAIBLHBII
c(hopMHUPOBAHHOCTD:

HHTE/UIEKT, TPeanojaaraimmni

OTKJIOHCHHUEC cnyqaﬁﬂoﬁ BCIINYHUHBI, Q)YHKHI/II/I pacipeacicppMaibHOIo

IJIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEIbHOIO W HU3YICHHBIX

pacmpenenceHuii; yMeHHE HCIONb30BaThb CBOWCTBA
pacnpeneneHuil Ui peleHus 3a4a4; 3HaKOMCTBO C TIOHATY
BBIOOPOUHBIX MCCIIEJOBAHU

OOJBIIMX YHCET, METOIBI

MPUBOIUTH IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBITUX YHCEN

IIPUPOAHBIX U O6H1€CTB€HHI)IX SIBJICHUAX

yMETh CBOOOJHO ONEPUPOBATH TOHATHUSMH: TOYK:
[IOCKOCTb, TIPOCTPAHCTBO, OTPE3OK, Y4, TUIOCKUN Yro, [
yrod, nepeceKaromyecs, napans

CKpCIIMBAIOIIHUECA MPAMBIC, MapaJUICJIbHOCTh U NEPICHAN

TPEXIPAHHBIA  yTOJI,

IMPAMBIX U HHOCKOCTGI‘/’I, yYroji MEXay npsaMbIMHU, YTOJI MEXK]]
M, YMCHUCE]
IMJIOCKOCTBIO, YI'OJI MEXKY IIJIOCKOCTAMU,; YMEHHUE UCIIOJIB30 Y

pelleHnn 3a/1a4 N3y9eHHbIE (DaKThl M TEOPEMBI IT

OLIEHWBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MU

OIICPUPOBATH MMOHATUAMU: MHOTI'OI'PaHHUK, CECYHCHUEC MHOI‘O]"q)I/Irypa u

MpaBUIBHBIA MHOTOTPAaHHHMK, NpHU3Ma, NHpamMuaa, 1o

BpalleHus, MWIMHAP, KOHYyC, map, cdepa, pa3BepTka IicC
cepsl,
BBIJIBUTATh

TIPOBOIUTH
YMEHHE CTPOUTh CEYEHHE MHOT

CeUeHHs KOHYyCa W IWJIMHJPA, MMapajulebHbIe OCH HIIH (
CEUeHHE Iapa, MIIOCKOCTh, KaCAIOIIAsICs

MUIUHIPA, KOHYCAa;
M300pakaTb MHOTOTPAHHUKH, (DUTYPHI U TTOBEPXHOCTH BD:
CCUCHHS, B TOM YHCIIC C MOMOIIBIO DIIEKTPOHHBIX CPEJIC
MPUMEHSATh CBOMCTBA TI'COMETPHUYECKHX (QHTYD,
(OpMyITUPOBATh OMpENeNICHHs] U3ydaeMbIX QUryp,
CBOMCTBAxX ¥ MPU3HAKAX TEOMETPHUCCKUX QUTYP,

camo
|
00OCHOBBIBATH WJIM  ONPOBEPraTh

uX; yMEHHE

KiIaccupuKanuo GUryp 1o pa3nuyHbIM OpU3HAKaM, BBIION
HEOOXOMMBIE TOTOTHUTENbHBIE TOCTPOCHHUS;

- YMeTb CBOOOJHO ONEPUPOBATH NOHATHAMU: IUIOLIAIb QUT
(burypsl, BeIMYMHA YIJa, PAacCTOSHHE OT TOYKH 10




PaCcCTOAHUC MCKAY MNpsAMbIMH, PACCTOAHHUEC MCKIAY Il
rIoniaab C(i)epbl, mIom@aab MOBEPXHOCTHU NUPaMU/IbI, IIPU3L







CaMOCO3HAaHMsI,  BKJIIOYAIOMIEr0  CIOCOOHOCTh  TOHHMATh  CBOE
SMOLIMOHAIFHOE COCTOSIHHE, BUACTh HAIMPABIICHUS PAa3BUTUSI COOCTBEHHOM
SMOLIMOHABEHOM cepbl, OBITh yBepEHHBIM B cebe;

CaMOpEryJIUpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHAMATDH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
SMOIMOHAEHBIM HW3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHMBAllMH, BKJIFOYAIOIIEH CTPEMIIEHUE K JJOCTHXKEHUIO LIETU U
ycriexy, ONTUMH3M, WHHIUATHBHOCTHb, YMEHHE JCHCTBOBATH, WUCXOJS H3
CBOHX BO3MOKHOCTEH;

OMIATUH, BKIOYAIOMIEH CMOCOOHOCTh  IOHMMAaTh  AMOIMOHAIBHOE
COCTOSTHHE JIPYTUX, YUYUTHIBATh €0 MPU OCYIIECTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO M CONEPEKHBAHHIO;, COIMATBHBIX HABBIKOB,
BKITIOYAOIIUX CIIOCOOHOCTH BHICTPAMBATH OTHOIICHUS C IPYTUMH JIFObMU,

3a00THTHCS, MPOSIBIISITh HHTEPEC U Pa3pemarb KOH(IUKTEI,
) NPUHATHE ce0s ¥ APYTUX JII0/eil: TpuHIMAaTh ceOsl,
[IOHMMAasl CBOM HEIOCTATKU U JOCTOWHCTBA;

[IPUHUMATh MOTHBBI M apTyMEHTHI APYTHX JIIOJIEH MTPH aHAIN3€E PE3yIbTaTOB
NesTeLHOCTH; TPU3HABATH CBOE MTPABO U TMPABO JIPYTHUX JIFOJIeH Ha ONIHOKY;
Pa3BHUBATH CIIOCOOHOCTH TOHUMATh MHP C TTO3UIMH JPYTOTO YETOBEKA.

OUWIMHIpa, o0beM Ky0a, MPsIMOYTOJBHOTO —Mapalulelenuesaa,
MUpaMHUIBI, MPU3MBIL, LWIMHApA, KOHYCa, IIapa; yMEHHE HaXOAUTh
OTHOLIEHUE 00BEMOB MOTOOHBIX QUTYD;

YMETh CBOOOJHO OMNEPUPOBATH TOHATUSIMH: JBHXKCHUE,
MapasieNbHbBIN TepeHOC, CHMMETPHS Ha TIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MOM00Ms, MOAOOHBIE (QUTYpHI; YMEHHE
pacro3HaBaTh paBHbBIC U MOJOOHBIC (PUTYPHI, B TOM YHCIIE B IPUPOJE,
WCKYCCTBE, AapXUTEKType; YMEHHE HCIOIb30BaTh T'€OMETPUYCCKHE]
OTHOLICHHWA, HaXOAUTb TI'COMCTPUUYCCKUEC BECIINMYUHBI (,Z[J'II/IHa, yroi,

[JI01a b, 00bEM ) TIPH PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX TIPEIMETOB

Y U3 pealibHOM JKU3HU;

yYMETh CBOOOJHO OIEPUPOBATH IMOHATHUAMH: IPSIMOYTOJIbHAS
crcTeMa KOOpJUHAT,
cymma
pas3yiokeHre BeKTopa o 0a3ucy, CKaJsipHOE TPON3BENIEHUE, BEKTOPHOE

BEKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATHI

BCKTOpPA, BCEKTOpPOB, IIPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO,

MPOHM3BEJCHUE, YroJl MEXKIy BEKTOpAaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIH U KOOPJMHATHBIA METOJ JUIS PEUIeHUs TeOMETPUYECKUX
3a51a4 ¥ 3a/1a4 APYTUX YIeOHBIX MPEIMETOB; ONEPHUPOBATH OHSATHIMU:
MaTpuIia 2x2 u 3X3, ONpeIenuTeNb MATPHUITLI, TEOMETPUUECKUNA CMBICIT
OITpEJICTTUTEIIS;
YMETh
MaTEMATHKH, COCTABJIATh BBIPAKCHUS, YPABHCHHS, HEPABEHCTBA U HX|

CUCTEMBI 110 YCJIOBUIO 3aJa4du, UCCIICAOBATH IMOCTPOCHHBIE MOAECINU C

MOICINPOBAaTh PpE€aJIbHBIE CHUTyallUd Ha  SA3BIKC

MCIIOJIH30BAHMEM allliaparta aiaredpsl, MHTEPIPETHPOBATEH MOMYIEHHBIH

PE3YJIbTAT, CTPOUTH MaATEMaATUYCCKHC MOICIH C IIOMOIIIBIO|

FeOMETPUYECKUX TOHATUH M BEIWYMH, pellaTh CBS3aHHbIE C HHUMH
[PAKTUYECKHE 3aJadyd; COCTaBIATh BEPOSTHOCTHYIO MOIEIb H
MHTEPIPETUPOBATh IOMYYCHHBIA pE3yJbTaT; pEIIaTh MPUKIAJHbIC
3aaud  CpeICTBAMHM MaTeMaTHYECKOr0 aHaju3a, B TOM YHCIIE

COLIMAJIBHO-OKOHOMHUYECCKOI'o U (1)PI3PILI€CKOFO XapakTepa,




- YMCHHUEC BBI6I/IpaTB HOI{XOIUIHII/Iﬁ MCTOO IJIA PCIICHUS 3aJauu,
[MOHMMAHUC 3HAYMMOCTH MATCMATHUKW B H3YUYCHUU IMPUPOAHBIX K
O6HI€CTBCHHI)IX IpouccCoB U SIBHCHI/II‘/'I; YMCHUEC pacCliO3HaBaTh




[IPOSABJICHUE 3aKOHOB MAaTEMAaTHUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH
[IPUMEPBl MAaTEMAaTUYECKUX OTKPBITMM POCCUUCKOM M MHUPOBOU
MaTEMaTUYECKOW HAYKH

K 1.1.
ITyKaTypHbIE pabOTHI 1O

BrImmonsaTh|

oT/IeJIKe
BHYTPEHHHMX U HAPY>KHBIX
MOBEPXHOCTEN 3/1aHUN U
COOPY>KEHUH.

I1IK 1.2.

Brimonaats
paboTHI IO YCTPOHCTBY
HAJIMBHBIX ITOJIOB U
OCHOBaHMH MO/, TTOJIBI.
K. 1.3

Brinonxnenue
JIEKOPATUBHBIX
IITYKaTYpOK.

K. 14 PemonT
ITYKATYPKU, HAJTUBHOTO
rona, (hacaIHbIX
TCILION30J I OHHBIX

KOMITO3UIITMOHHBIX
CHUCTCM.

MNPUMEHATh  ANEKTpU(UIUPOBAaHHOE U obopynoBaHME |

py4HOE
MHCTPYMEHT; TOAOHpaTh MaTepHaibl IJIsl BBIIONHEHHS INTYKATYPHBIX H
eKOpaTUBHBIX PadoT;

YUTaTh pabovHe YePTEKH, HHCTPYKIIUH, PETJIAMEHTHI, TEXHUYECKYIO
TOKYMEHTAIUIO;

[PUMEHSITh TEXHOJIOTHH IIPUTOTOBJICHUS IITYKATypPHBIX PACTBOPOB H
CMECEH;

MPUMEHSATH TEXHOJIOTHH BBITOIHEHUS MTYKATYPHBIX, IEKOPATHBHBIX
[ITYKATYPHBIX paboT; BBITOIHATH PEMOHTHBIE PAOOTHI

PA3JIMYHOI'O HA3HAYUCHU A,

YMETh CBOOOIHO OIEpUPOBATh MOHATHAMU: TUIOMAAL QUTYPBI, 00BEM
(burypsl, BeNTUYMHA YIa, pacCTOSHHE OT TOYKH JO IUIOCKOCTH,)
paccTOsiHMEe MEXAY TNPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH,
rIomaab CQepsl, MIOMAb TOBEPXHOCTH MUPAMUJIBI, IIPU3MBI, KOHYCA,
UIMHApa, 00beM Ky0a, NpAMOYTOIbHOIO  Iapajienenunesna,
MUpaMUIbI, MPU3MBI, MWIMHAPA, KOHYCa, Iapa; yMEHUE HaXOIHUTh
OTHOIIeHUE 00BEMOB MOIOOHBIX HUTYD;

YMETh MOJICIIMPOBATh peajbHbIC CUTYallMd Ha S3bIKE MaTEMAaTHKH;
COCTaBIISITh BBIPKEHUS, YPABHEHHUs, HEPABCHCTBA U UX CHCTEMBI IO
YCIOBHIO  3aJ[aud, HCCIEAOBaTh  IIOCTPOECHHBIE  MOJAEIH  C
UCIIOJIL30BAHHEM arapata anreOpbl, HHTEPIPETUPOBATh IMONyIeHHBIN
pe3ysbTaT, CTPOUTh MaTeMaTHYeCKHE MOJIENd C  TIOMOIIBIO
TEOMETPUYECKUX TOHATHUH M BEIMYHMH, PEUIaTh CBA3aHHBIE C HUMH
HpaKTHYECKHE 3a/1a49H;

YMETh CBOOOTHO OTIEPHPOBATH MOHITHSIMH: TOYKA, TPSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMI yroji, ABYIPaHHBIA Yroil,
TpEXTpaHHBIA  yToOI, TepeceKaronrecs, MapajuleNnbHble |
CKPEIIUBAIOIIIECS MPsMble, TapaJuIeNbHOCTh U MEePIeHANKYISIPHOCTD
MPSIMBIX | TDIOCKOCTEH, YTOJI MEXKIy IPSMBIMH, YTOJI MEXIY PSIMOH 1
MJIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSMH;, YMEHWE WCIIONB30BaTh IPH|
pelIeHny 3a1a4 u3ydeHHbIe (PaKThl M TEOPEMBI TUNIAHIMETPHUN; YMEHHE
OLIEHWBATh pa3Mephl OOBEKTOB B OKPYKAWOIIEM MHUPE; YMEHHE
OIepUpOBaTh MOHATHUSMHU: MHOTOTPAHHUK, CEYEHWE MHOTOTPaHHUKA,
MPaBUIIGHBIA ~MHOTOTPAaHHUK, TWpuU3Ma, TNHpamMuaa, ¢urypa ¥u
MOBEPXHOCTh BpAIlEHHs, MUINHIP, KOHYC, map, cdepa, pa3BepTka)
MOBEPXHOCTH, CEYCHUs KOHYCa ¥ IIMHAPA, TapajliellbHbIe OCH WIIH
OCHOBaHUWIO, CEUEHHWE IIapa, IUIOCKOCTh, Kacaromasics cdepsl,
[UIAH]PA, KOHYCA;




K 2.1
MOJIrOTOBUTENBHEIE

Brimonuars

paboThI TPH MOHTAXKE U
OTJENIKE KapKaCHOOOIIMBHBIX|
KOHCTPYKIIUH.

[1K 2.2. BeimonHsaTh paboThl 10
MOHTaXy KapKacHO-OOIIUBHBIX

KOHCTPYKIIMM W3 Pa3IMYHBIXKaCHOOOIUBHBIX

MaTepuasoB.

IIK 2.3. BBINOTHATH OTHAEIKY)
KapKacHOOOIIMBHBIX
KOHCTPYKLIMH.

[IK 2.4. BBIMOTHATH PEMOHT

KapKacHO-

HCIIOJIB30BaTh pa3jIn4yHbIC MaTepualbl JJIsL YCTp OlCTBa

KapKaCH006HII/IBHLIX KOHCprKHI/Iﬁ; BBIIIOJIHATL  OTACIKY KapKaCHOA

OOIIMBHBIX KOHCTPYKIHM; BBITONHATE PEMOHT KapKaCHO-OOIIMBHBIX|
KOHCTPYKIMH Pa3IMYHBIX T€OMETPHUUECKUX (HOPM; MPUMEHSTH Pa3IdUHbIC
CIOCOOBI  PEMOHTa  KapKaCHO-OOIIMBHBIX  KOHCTPYKIIMH — Pa3iMYHBIX|
reOMETPUIECKUX

(dopM; BHIBI, CBOMCTBA M Ha3HAUYEHHE MATEPUAJIOB JJIS YCTPOMCTBA Kap-
KOHCTPYKIIMH; TEXHOJIOTMH OTAENKH  KapKac-Ho-
OOIIMBHEIX

KOHCTPYKIIUH;

YMETb CBOOOJHO ONEPUPOBATH MOHATHAMH: TOUYKa, HpsAMasi,
[JIOCKOCTb,  IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH Yrod,
NBYTPaHHBIM yroJl,  TPEXI'PAaHHBIA yroij, IepeceKarouuecs,
[apajuleNbHble U CKPELIUBAIOIIUECS NPSAMbIE, TaPAJLIEIIBHOCTD U
[IEPIEHAUKYISAPHOCTh  IPSMBIX M IUIOCKOCTEH, YIol MEXAY|
[IPSAMBIMH, Yrojl MEXIY NPSIMOH M IIJIOCKOCTBIO, YIOJl MEXKAY|
MJIOCKOCTAMH, YMCHHEC MHCIIOJIb30BaTh IMpU PCIICHUMU 3ada4
M3YUCHHBIC Q)aKTBI 1 TCOPEMBEI TNIAHUMETPUN,; YMCHUC OLCHUBATD
pa3Mepbl 0OBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE OlEepUpOBaTh
MOHATHAMMU MHOTI'OI'paHHUK, CCUCHHC MHOI'OI'paHHHKa,
MpaBUJIBHBI MHOTOTPaHHWK, MpU3Ma, NHpaMHia, (urypa u
MOBEPXHOCTD BpaICHUS, IIMITHHIIP, KOHYC, IIap, cdepa, pazBepTka
[TOBEPXHOCTH, CEUEHUs KOHYCa M LWIMHJIpPA, NapaJlJIeIbHbIE OCH
VTN OCHOBAHHIO, CEYEHHE IIapa, INIOCKOCTb, Kacatommasics: cepsl,
IMJIMHpPA, KOHYyCa;

OOIIMBHBIX KOHCTPYKITHHA




K 3.1
MOJIrOTOBUTENBHEIE

Brimonusats
paboThI
MpU  TPOU3BOJICTBE MAJISIPHBIX

paboT npu OTJIEIKE
MOBEPXHOCTEN 31aHUN U
COOPY>KEHUH.

1K 3.2. BeimonHsaTh paboThI 110
OKpAIlIMBAaHUIO U OKJICHBAHUIO
obosMu MOBEPXHOCTEH
paznuuHbiMu  criocobamu. [1K
3.3.
JIEKOPaTUBHOXY/I0’KECTBEHHYIO
OT/IENKY

BrimmonuaTh|

BHU/IBL,

148

UTCHUA pa6oq1/1x qepTexceI‘/'I n CXEMBI;

OKJICMBaHHIO

CBOICTBA U Ha3HA4YCHHUE MaTepuajioB IMpHU OKpallWBaAHUHU U

OKJICUBAHUU O00O0SIMH HOBCpXHOCTCI)'I Pa3siinIHbIMU CHOCO63MI/I; npa-BHnaJHapaﬂHeﬂbeIﬁ

TpeOOBaHUsA HMHCTPYKIUH H

PETIIAMCHTOB,; TCXHOJIOTMU T'PYHTOBAHHA W HINATICBAHUA HOBCpX-HOCTeﬁ

BPYYHYIO 1 MCXaHHU3NPOBAHHBIM CHOCO6OM; TEXHOJIOTUU IO OKpalllMBaHUTIO

000SIMM  TIOBEPXHOCTEH pa3IUYHBIMH  CHOCOOaMU;

TCXHOJIOT MU I[GKOpaTI/IBHO-Xy,[lO)KCCTBCHHOﬁ OTACIIKHU HOBCpXHOCTCfI

Pa3IMYHBIMU CHIOCO0aAMU

YMETh CBO6OIIHO OnepupoBaTh IIOHATHUAMU

MEPeHOC, CHMMETPUS Ha TUIOCKOCTH W B
npeoOpa3oBaHue MOAO00Us, MOMO0HBIC

IBHKCHUE,

[POCTPAHCTBE, [IOBOPOT,
(UrypBl; yMEHHE paclo3HaBaTh PaBHbIC U MOAOOHBIE (HUTYPEI, B
TOM 4HCJIEe B TPHPOAC, HCKYCCTBE,  apXUTEKType; YMEHHE

MCIIOJIB30BATh ~ IEOMETPUYECKUE  OTHOILICHHS, HaxOJUTh
reoMeTpUYeCKUEe BETUUMHBI (JUTMHA, YT, IUI0MaAb, 00beM) MpH

pPEeLICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB U U3 PEalIbHOM

PKH3HH,

MTOBEPXHOCTEN pa3IMIHBIMU
criocobamu. TTK. 3.4.
BBINOMHATH pEMOHT
¥ BOCCTAHOBJICHHE
OKpAIIeHHBIX WA OKJIEEHHBIX
000sMU TIOBEPXHOCTEH







O 2. CTpykTypa U coJep:kaHue 00111e00pPa30BaTeIbHOI JMCHUNIUHBI

2.1. O0beM JMCHUIIMHBI M BBl y4eOHOH padoThl

Bun yae6HO# paboTh

Obvem 6 wacax

O6Bem 00pa3oBaTeIbHOM MPOTPAMMBI TUCITUILTIHEI 340
B T.4.

OcHoBHOE coziepkaHue 278
B T. ..

TEOPETHYECKOE 00yUeHne 214
1a00paTOPHO-TIPAKTUYECKHUE 3aHATHS 64
[TpodeccrnonanbHO-OPUEHTHPOBAHHOE coJIepKaHue 56
MPUKIIATHOTO MOTYJIS)

B T. 4.

TEOPETHYECKOE 00yUeHUe

MPAKTUYECKHUE 3aHATHS 56
NuauBuyanbHbIi NPOEKT €CThb
[IpomexyrouHas aTTectanus (IK3aMeH) 6







2.2. TemaTtnueckuil IJIaH U coAepKaHUE TUCLUILINHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumenoBanue pa3aesioB . O0bem ®opmupyemble
o Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH 4ACOB S —
MOAYJIb (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Paznen 1. IloBTopeHme 20
Kypca MaTeMATUKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Conepxkanue yaeOHOTo MaTepuaa
Hens 51 3ajauM | ba3oBble 3HaHMS U YMEHUS 10 MaTeMaTHKe B TPO(EeCcCHOHANIBHOM U B TOBCEAHEBHOM
MaTeMaTHKU IIPU OCBOCHUHU | JESTEILHOCTH. OKO01-OKO05,
CIIENUATIbHOCTH KoMOWHUpOBaHHOE 3aHATHE 2 OKO07,  OKI0,
Tema 1.2 Conepkanue yaeOHOTO MaTepuaa IIK1.9,  JIPOI,
Uucna wm  BbrumcieHus. | JIeHCTBHs HaJ MOJOKUTEIBHBIME U OTPHIIATEILHBIMU YMCIIaMHU, OOBIKHOBEHHBIMH U P05,  JIP06, J]
Bripaxkenus U | IeCATUYHBIMU JPOOSIMH. JIP09,
npeoOpazoBaHus JlelicTBUsI CO cTENEeHIMH, (POPMYIIBI COKPAIIEHHOTO YMHOKCHHS. 2 JIP13, MPO1-
KombOuampoBanHoe 3aHsTHE MPO8,  MPOS9,
Tewma 1.3. IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaAHUE (COMePKAHUE PUKIIATHOIO 1TP603, &
['eomeTpust Ha IIOCKOCTH | MOIYJISA) ITP608,
Bunel minockux GUryp v ux miomasis. ITPy01-11Py03
[IpakTHKO-OpUEHTUPOBAHHbIE 33]]a4l B KypCe T€OMETPUH Ha TIOCKOCTH 2 K 3.2
K 1.3
[IpakTueckoe 3anaTue
Tema 1.4 Copepxanue yueOHOTo MaTepuala
IIpouentHeie Berunciaenus | IIpocTeie mporeHTsl, pa3Hble CocoObl UX BeIUUCIeHUs. CI0KHBIE TPOLIEHTHI
[IpakTuueckoe 3aHsTHE 4

Tema 1.5

Cogepxanue yueOHOTO MaTepralia




VYpaBHEHHUs U HEPABEHCTBA

JIuneiinble, KBaJpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA

[IpakTnueckoe 3anaTue 2
Tema 1.6 ConepxaHue yaeOHOTO MaTepualia
Cuctembl ypaBHeHMH U | CriocoOBI PEIICHUS CHCTEM JIMHCHHBIX ypaBHeHUi. [loHstus: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenurtens Marpuibl. Meron [aycca. Cuctembl HEIMHEWHBIX YpaBHEHUU. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsiTue
Tema 1.7 Conepxkanue yueOHOTO MaTepuaa
BxoaHo KOHTPOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHMS W HEpaBEHCTBA. l'eomerpus Ha
IIJIOCKOCTH 2
KonTtponsHas padorta
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Conepkanue yaeOHOTO MaTepuaa
OcHoBHbIE nouaTus | [lpenmer crtepeomerpun. OCHOBHbIE TOHATUA (TOYKA, MpsiMasi, IUIOCKOCTb,
CTepEOMETPHH. npoctpaHcTBo).  OcCHOBHBIE — akCHMOMBI — crepeoMerpuu.  Ilepecekaromiuecs, 2 OKO1-OKO05,
PacnionoskeHne mpsAMBIX U | mapajuleibHbIe M CKpCIIMBAMOIIMecs  mpsMbie. [Ipu3HaK ©W  CBOWMCTBO 8?1)(6): I(I)IEO;:
IJI0CKOCTEM CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI. MK1.9, JIPOI,
Kom6unupoBaHHoe 3aHsTHE JIP04,
Tema 2.2. Coneprkanue yaeOHOro MaTepuasa JIPOS, JIPO6,
[TapamnensHOCTh HpsAMBIX, | [lapamtensHble npsmas u Iwiockocts. Omnpenenenue. Ilpusnak. ColictBa (C JIPO7, JIPO9,
OpssMOM M IIOCKOCTH, | oKa3aTenabcTBoM). Ilapannensublie miuockoctu. Onpenenenue. Ilpusnak. CpoiicTBa JIP13, MPO1-
IJI0CKOCTEM (c nmokazatenbcTBOM). Terpasp u ero anemeHTsl. [lapanenenumnes u ero A1eMeHThI. MPO5,
CBolicTBa  NPOTUBOINOJIOKHBIX TpaHell W JAuaroHajedl mapaulelenunesa. 6 MPO08,  MP09,
[TocTpoenue ceuenmii. Perenue 3amay. TIPEOTITPGO3,
Kom0OuHupoBaHHoe 3aHsTHE [TP606, TP008,
[1Py01-ITPy03
Tema 2.3. | Comepxannie yueOHOTO MaTepHana
[lepnieHIUKYJIAPHOCTD [lepnennukynspusie npsimblie. llapannensHble OpsiMble, NEPHEHAMKYISPHBIE K IK 1.1; K 1.3

IIJIOCKOCTH. HpI/ISHaK NEPpUCHAUKYIIAPHOCTU HpHMOﬁ " IIJIOCKOCTH. I[OKEB&TGJ'ILCTBO.




NPSAMBIX, IpsAMON u | Ilepnengukynasp u  HakinoHHas. llepnenaukyinspHele 1uiockoctd. [IpusnHak
IUIOCKOCTH, TIOCKOCTEN MEPIIEHANKYIISIPHOCTH IUIOCKOCTEM. J[0Ka3aTenbCTBO.

Paccrostnus B mpocTtpaHcTBE 2

KoMOuHupoBaHHOE 3aHITHE
Tewma 2.4. ConepxaHue yaeOHOTO MaTepralia
Teopema 0 Tpex Teopema o Tpex neprneHAuKyJsgpax. Jloka3zarenbcTBO. YToid MExXIy NpAMON M
TICPHCHAMKYIApax IJIOCKOCTBIO. YTOJI MEXY MJIOCKOCTIMHU 4

KombunmnpoBanHoe 3ansTie
Tema 2.5. IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIATHOI0
[TapannensHble, MO/1YJIfA)
MIEPIICHANKYIISIPHBIE, Akcuomel  crepeoMeTpun.  [leprneHIUKYISIpHOCTE OPSIMOM W IUIOCKOCTH,
CKPEIIMBAIOIINECS IPSAMBIE | TTApaLICTbHOCTD JIBYX MIPSIMBIX, MePIEHANKYISIPHBIX IJIOCKOCTH, 4

MEePIEeHIUKYIIIPHOCTD MJIOCKOCTEN

[IpakTHueckoe 3aHsATHE MK 2.2; TIK 2.3
Tema 2.6. Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3anau. [IpsaMelie u | PacniosioskeHne NpsIMBIX W TUIOCKOCTEH B MpocTpaHcTBe. [lepneHIuKyIIpHOCT U
IIJIOCKOCTH B IIPOCTPAHCTBE | MapasuIeIbHOCTD MPSAMBIX U IIocKocTel. CKpelrBarouecs mpsmbie

KonTposbHas padora 2
Pasznen 3. Koopaunarel u 16 OKO01-OKO05,
BEKTOPbI OKO07,
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa OK10,  JIPO4,
JlekapTOBBI KOOPAMHATHI B | JlekapTOBBI KOOpAMHATHI B TpocTpaHcTBe. [Ipocreiimue 3amaum B KOOpIUHATAX. P01,
npocrpancTse. Paccrosnue | PacctosiHue Mexay IByMsl TOUKaMU, KOOPAUHATHI CEPEIUHBI OTpE3Ka 4 JIPO4, JIPOS,
MexAy JABYyMs TOYKaMU. | KoMOMHUPOBAHHOE 3aHITHE JIP09, JIP13,
Koopaunatel  cepeauHsl MPO1-MPO5,

MP0O8, MPO09,

OTpEC3Ka

ITP601-ITP603,
I1P606, ITP608,
[1Py01ITPy03







Tema 3.2 ConepxaHue yueOHOTO MaTepralia OKO01-OKO05,
Bekropsl B mpocTpaHcTBe. | BekTophl B mpocTpancTBe. CIOKEHHE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA OK06, OKO07,
VYroa Mexay BEKTOpamu. | Ha uucino. KomruiaHapHele BeKTOpbl. CKalspHOE HNPOM3BENEHHE BEKTOPOB. OK10, TIK1.7,
CxaysipHOoe npomsBezicHUE | Pa3iioskeHHe BEKTOpa Mo TpeM HEKOMIUIaHAPHBIM BeKTopaM. KoopMHaThI BEKTOPA, TK1.9, JIPOT,
BEKTOPOB CKaJISIpPHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAY BEKTOpaMH, yroJ 6 ﬁgg? 11PO6
MEX/1y IPSIMON U MJIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSAMHU. Y paBHEHHUE IIOCKOCTH. ’ ’
. JIPO7, JIPO9,
['eomeTrpuueckuii cMbICI onpeaeauTens 2x2
JIP13, MPO1-
KombunmnpoBanHoe 3anstue
MPOS,
Tema 3.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOIO
MP08, MPO09,
[IpakTuxo- MOYJIs1) IP601
OpHEHTHPOBaHHBIE 3a1a4yd | KoopauHaTHasi IUIOCKOCTh. BhrIUuncCieHHe pacCTOSIHUN M IUIOIIAJAeH Ha MIOCKOCTH.
Ha KoopaMHaTHOM | KonmuecTBeHHBIE pacdeTh 4
MJI0CKOCTH [IpakTnueckoe 3anaTue
Tema 3.4 Conepxkanue yaeOHOTO MaTepHasa
Pemrenne 3a1a4. | /lekapToBBI KOOpAMHATEI B MPOCTPAHCTBE. BekTopsl B npoctpancTBe. CllokeHNE U
KoopaunaTsl 1 BEKTOPHI BBIYMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha yucyio. KomriaHapHble BEKTOPBI.
CkansipHoe  MpoU3BEAECHHWE BEKTOpOB. PasjokeHHMe BekTopa IO  TpeM
HEKOMIUTAaHapHbIM BeKkTOpaMm. [Ipocteiimme 3agaun B koopauHaTax. KoopauHaThl
BEKTOpA, PACCTOSIHUE MEXIY TOUKaMH, KOOPIUHATBI CEPEIMHbI OTPE3Ka, CKaIpHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YroJl MEXIY BEKTOPAaMHU, YrOJd MEXIY 2
IPSIMON M TUIOCKOCTBIO, YTOJI MEXKAY III0CKOCTSIMU
KounTtponsHas padorta
Paznen 4. OcCHOBBI 40 OK01-OKO05,
TPUTOHOMETPHUH. OKO06, OK07,
Tpuronomerpuyeckue OK10, IIK1.7,
q)y]-“(u]/[]/[ HK19, .HPOI,
Tema 4.1 CopepxaHnue yueOHOTO MaTepualia JIPO4,




Tpuronomerpuueckue
(GYHKIMU  TPOU3BOJIBHOTO
yria, yucna. Paguannas u
rpajgycHasi Mepa yria

Pagnannas mepa yria. IIoBopoT Touku BOKpYr Hauana koopauHar. OmpeneneHue
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHI'€Hca. 3HaKU CHUHYCa, KOCHUHYCa, TAHI€HCa U
KOTAHI€HCA 0 YETBEPTIM. 3aBUCUMOCTb MEX Y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria

KoMOuHupoBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKHE
TOXECTBA.

@opMyIIbl IPUBEICHUS

Conepxanue yaeOHOro MaTepuana

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O 1
- o.. DopMyIbl MPUBEICHUS

KombunmnpoBanHnoe 3anstue

Tema 4.3

CuHYC, KOCHMHYC, TaHTEHC
CyMMBI W DPa3HOCTH JABYX
YTII0B

Cunyc 51 KOCHUHYC
nBoMHOro yria. ®opmyssl
IIOJIOBUHHOTO yrjia

Coneprxkanue yaeOHOTo MaTepHalia

CymMma u pasHocTh cuHycoB. CymMa M pa3sHOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro yrna. @opMynbel  MoJIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBbI
TPUTOHOMETPUUECKUX (QYHKIHMH B NPOU3BEACHHE M IPOU3BEACHUS B CYMMY.
BoipaxkxeHne TpUroHOMETpHYecKUX (YHKIUN dYepe3 TaHIE€HC MOJIOBUHHOTO
aprymenTa. [IpeoOpazoBanus MPOCTEHIITMX TPUTOHOMETPHUECKUX BBIPAKEHUH

KombuampoBanHoe 3aHsTHE

Tema 4.4
OyHKIMK, HX CBOWCTBA.

Coneprkanue yueOHOTO MaTepuraa

OO6acth ompeneseHuss ¥ MHOXKECTBO 3HaueHuH (QyHkruil. YETHOCTD, HEUETHOCTD,

Crioco0b1 3alaHus | IepUOIMIHOCTh GpyHKIMH. CriocoObl 3amanus QyHKIH

byHKIMI KomOuaMpoBaHHOE 3aHTHE

Tema 4.5 Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuyeckue OO6nacTh ompeneNeHruss U MHOXKECTBO 3HAYEHUIH TPUTOHOMETPUYECKUX (YHKIIHA.

(GyHKIIMU, MX CBOWCTBAa U
rpaduku

YETHOCTh, HEYETHOCTD, MEPUOAUYHOCTh TPUTOHOMETpHUECKUX (pyHKIMHA. CBOMCTBA
u rpaduku QyHKIMHI y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
IIpeobpazoBanue
rpaduKoB

CogepxaHnue yueOHOTO MaTepralia

Cxarue 1 pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX ()YHKIIMHA.
[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIHIA

JIPOS, JIPO6,
JIPO7, JIPO9,
JIP13, MPO1-
MPOS,

MPO8, MP09,
ITP60111P603,
I1P604, ITP608,

TIPy01-IIPy03
MK 2.2; K 2.3




TPUTOHOMETPUYECKUX [IpakTrueckoe 3aHsTHE

byHKIII

Tema 4.7 IIpogdeccuoHAIBHO-OPHEHTHPOBAHHOE COAEPKaHKE (CoAepKaHMe IPUKJIATHOIO
Onucanue MO/y.JIsl)

IIPOU3BOACTBEHHBIX Hcnonbs3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIHMH B MPO(ECCHOHAIBHBIX

IPOLIECCOB C  IMOMOIIBIO
rpaduKOB QYHKITHIA

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Conepxkanue yaeOHOTo MaTepuaa
ObpaTtHble OO6paTHble Tpuronomerpuueckue pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUUECKHE
KomMmOunupoBanHoe 3aHsTue
byHKIIUN
Tema 4.9 | Coneprxanue yueOHOTO MaTepuasa
Tpuronomerpuueckue YpaBHeHHe cos X = a. YpaBHEHUeE sin X = a. YpaBHeHUe tg X = a, ctg X = a. Pemenue

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: IpocTenme

TPUTOHOMETPUUECKHUE YpPAaBHEHHUS, CBOJIIMECS K KBaJpaTHBIM, pelIaeMble MK 2.2; IIK 2.3
Pa3yIoKEHUEM HAa MHOKUTEIIN, OJTHOPOIHBIE. OKO1-OKO05,
[Ipocreiimme TPUTOHOMETPUUECKHUE HEPABEHCTBA 8?1)(6)’ I(I)IEO;’
KoMOMHUpPOBAHHOE 3aHATHE. K1 .9’, HPdl:
Tema 4.10 Copnepxanue yueOHOTo Marepuala JIP04,
Cucremsl Cucremsl NPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUI JIPOS, JIPO6,
TPUTOHOMETPUYECKUX KomOunupoBanHoe 3anstue JIPO7, JIPO9,
ypaBHEHU M JIP13, MPO1-
Tema 4.11 Copepxanue yueOHOTo MaTepualia MPOS5,
Pemenne 3amau. ocHOBHI | [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPKCHU. Pewrenue MPOS, MPO09,
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB B TOM YHUCIJIE C HCIIOJIb30BAaHUEM 1IPGO1TIP6O3,
TpuroHomeTpruueckue CBOMCTB (pyHKLHUH. [1P604, ITPGO8,
Gynkuu KonTponsHas pabora I1Py01-11Py03
Paspean S.

KoMmiekcHbIe yncia




Tema 5.1
KomriiekcHble uncia

Conepxkanue ydaeOHOro MaTepuaia

[TonsTe xommuexkcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb U
apryMeHT KOMIUIeKCHOro uucia. dopma 3amMcu KOMIUIEKCHOTO — 4Hcia
(reomeTpuyeckas, TPUTOHOMETpHYECKas, anreOpamdeckas). ApudmeTndeckue
JNEUCTBUS C KOMIIEKCHBIMM YU CIIaMU

KombunupoBanHoe 3anstue




Tema 5.2 ConepxaHue yueOHOTO MaTepralia

[Ipumenenne BrinosiHEHUE pacyeToB ¢ MOMOIIBK KOMILIEKCHBIX YK Cell. [IpuMepbl HCIIOJIb30BaHUS

KOMIIJIEKCHBIX YHCET KOMIUIEKCHBIX YUCEI 4
[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBoanas 40 OKO01-OKO05,

by, e oKl K17

NpUMeHeHue TIK1.9, JIPO1,

Tema 6.1 ConepxaHue yaeOHOTO MaTepralia JIPO4,

TTousrtue IIPOU3BOJHOMU. | OmnpeenieHre YUCIOBOM TOCISIOBATEIILHOCTH U CHOCOOBI ee 3amanus. CBOWCTBA JIPOS, JIPO6, JIPO7,

@opMynsl M IpaBHJA | YHCIOBBIX TOcJenoBarenbHOCTed. OrmpeneneHne mpesena IMOCIeA0BaTeIbHOCTH. jg?z’ MPO!

muddepeHtupoBanust Brruucnenue  mpenenoB  mocnenoBaTtenbHOcTed.  Ilpemen dyHKumMm - Ha 2 MPO 5”
6eckoneuHoctu. [lpenen pynknuu B Touke. [Ipupamenue aprymenta. [lpupaienue MPOS, MP09,
dbyakuun. 3agaud, TPUBOAAININE K TOHITHIO TpoW3BOAHOW. OrnpeseneHue [IP601T1P603,
MIPOU3BOIHOM. AJITOPUTM OTBICKaHUS TPOU3BOAHON ITP605,  TIP606,
KoMOMHMPOBAHHOE 3aHSATHE I1PG08,  IIPy01-

Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa 1Py03,

[TpousBoHbIE cyMMsbl, | @opmyinbl quddepennupoanus. [Ipasuna quddepeHmpoBaHus 6 1}?{1024 5 K 2.3

pasHOCTH Mpou3BeACHMS, | KoMOMHMpPOBAHHOE 3aHSITHE - -

YacTHOTO

Tema 6.3 Coneprkanue yaeOHOro MaTepuasa

[IpousBoaHbIE Omnpenenenue cinoxHOW ¢GyHKIUHU. [Ipon3BoHAS TPUTOHOMETPHUECKUX (HYHKIIUM.

TPUTOHOMETPHUYECKHUX [IpousBoHas clnoXKHON (HYyHKIIMH

¢Gynxumii.  IIponssoanas | KoMOMHHPOBAHHOE 3aHATHE 6

CIIOXHOU (DyHKIIHH

Tema 6.4 Copepxanue yueOHOTo MaTepuala

Ionstne O | ITonsTue HenpepbIBHOH GyHKIMU. CBONCTBA HelpepbIBHON QYHKIMH. CBA3b MEKILY

HENPEepbIBHOCTH (YHKIUH. 2

Merton HHTCPBAJIOB

HENpPEepPbIBHOCTEI0 M U PEpeHIIMPYEMOCThI0O (QYHKIMH B TOYKE. AJTOPUTM
pELLIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 6.5 ConepxaHue yueOHOTO MaTepralia
I'eomerpuueckuii U | ['eoMeTpHUECKUl CMBICI TMPOU3BOAHON (YHKIMH — YIIOBOH KOI(DOHUIHMEHT
¢buznueckuit CMBICJI | KacaTelbHOH K rpaduky (QyHKIMHM B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
MIPOU3BOTHOM (GyHKIMH. ANTOPUTM COCTaBJICHHUS ypaBHEHHUsS KacaTelbHOU K rpaduKy (QyHKIHH
y=f(x)
KomOunupoBanHoe 3aHsiTue
Tema 6.6 ConepxaHue yaeOHOTO MaTepuaia
Pusnueckui CMBICT | @u3nyecKuil (MEXaHWYEeCKHil) CMBICT IMPOU3BOJHOM — MIHOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHHu t: v =S’ (1)
npoheccHOHaTBHBIX [IpakTryeckoe 3aHsTHE
3aadax
Tema 6.7 Conepkanue yaeOHOTO MaTepuaa

MOHOTOHHOCTh (DYHKIIMH.
Touku 3xcTpEMyMa

Bospacranne u yObiBaHue (GYHKIIMH, COOTBETCTBHE BO3PACTAHHS W YOBIBAHUS
¢GbyHKIIMM  3HaKy Npou3BoAHON. IloHATHE TPOM3BOAHON BBICIIEr0 MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPON MPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMU Ha
oTpe3ke. 3aJjaud Ha MakCUMyM U MUHUMYM. [IoHSATHE acMMNTOTHI, CIOCOOBI MX
onpeneneHus. ANrOpUTM HCCIeloBaHUA (YHKIUU M IOCTPOEHHS ee Tpaduka ¢
MTOMOTIIBIO TPOU3BOAHON. [IpoOHO-TMHEHAS PYHKITUS

KombuampoBanHoe 3aHsTHE

Tema 6.8
UccnenoBanne QyHkumii u
MOCTpOEeHUE I'papuKoOB

Copepxanue yueOHOro Marepuaia

HccnenoBanue pyHKIMKM HA MOHOTOHHOCTH U IMOCTPOECHHE I'PaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HawuGosbpiiee u
HavMeEHbIIIEee 3HAYEHUS

byHKIIH

Copepxanue yueOHOTo MaTepualia

Haxoxnenue HauOOJBIIEr0 M HAWMEHBIIEr0 3HAYEHHI (bYHKI_II/Iﬁ, IMIOCTPOCHUEC
l"pa(bI/IKOB MHOT'OYWICHOB C HCIIOJIb30BAHUCM allllapaTa MaTCMAaTUYCCKOI'O aHaJInu3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10
Haxoxxnenue
ONTUMAJIBHOIO pe3yJbTara

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAepPKAHME TPUKJIATHOTO
MOJYJIst)

Haumenbiiee u HanOosIbIIee 3HaUCHUE (I)YHKI_II/II/I




C IOMOIIBIO IIPOU3BOJIHOMU
B IIPAKTUYECKUX 3a7a4ax

HpaKTI/I‘-IeCKOG 3aHATUC

K 2.2; IIK 2.3




Tema 6.11 ConepxaHue yueOHOTO MaTepralia
Pemenue 3aga4. | @opmynsl u npasuwia aupdepenupoBanus. MccnenoBanue GyHKIUN ¢ TOMOIIBIO
[IpousBoanas GyHkuuy, ee | mpousBoaHoi. Hanbobiiee 1 HAMMEHbIICE 3HAYCHHS (DYHKIHH 2
pUMEHEHHE KonTponsHas pabora
Paznen 7. 46
MHOrorpaHHUKM 4 TeJja
BpallleHHsA
Tema 7.1 Conepxkanue yaeOHOTo MaTepuaa OKO1-OKOs,
Bepumunsl, pebpa, rpanu | [Tonste MHOrorpaHHuka. Ero sjgeMeHTHI: BepuiuHbI, peOpa, rpaHu. Jl@aroHans. 350150’ JJIIII’)(());’
MHOTOTpaHHUKA Ceuenue. Boltykiible ¥ HEBBIITYKIIbIE MHOTOI'PAHHUKU MPO lj-MP 05 ’
KoMOMHMPOBAHHOE 3aHSATHE 2 MP09, P01
Tema 7.2 Conepkanue yaeOHOTO MaTepuaa [1P606, TIP60S, TIP
[Tpuszma, ee | [Tonstue mpusmel. Ee ocHOBaHmst n 60KoBbIe TpaHu. Bricota mpusmsl. [lpsmas u I1Py03
COCTABIIIONINE, CEUYCHHE. | HaKJIOHHAs npu3Mma. [IpaBusibHas npusma. Ee ceuenue OKO07, JIPO4,
[Ipamas u mpaBuiabHas | KoMOMHMPOBAHHOE 3aHATHE 2 P13,
MPU3MBI MPO8,
-ITP603,
Tema 7.3 Conepkanue yaeOHOT0o MaTepuasa K11
[Tapannenenunen, kyO. | IMapanmenenumnen, cBOMCTBA MPAMOYrOJLHOTO Mapaiiencnunena, kyo. Cedenue
Ceuenue Ky0a, | Kyba, mapasuienenurena
napajuiefienuneaa KomOunupoBanHoe 3anstue 2
Tema 7.4 Coneprkanue yaeOHOro MaTepuasa
[Mupamuna, ee | [Tupamuna u ee snementsl. Ceuennie nupamubl. [IpaBuiibHas nupamuaa. Y ceueHHas
COCTaBIIAIOLIME, CEYEHUE. | mUpaMuia
lpaBunbHas  MHPaMUIA. | KoMGUHHPOBAHHOE 3aHATHE 2
YceuenHas nupamua
Tema 7.5 Copepxanue yueOHOTo MaTepuala
Bokosas " nojnas | [Tnomaas 60KOBOH M MOJHON NOBEPXHOCTH MPHU3MBbI, THPAMU/IBI
MIOBEPXHOCTH npu3Mbl, | KoMOMHUPOBAaHHOE 3aHATHE 2
MTAPAMH/IBI
Tema 7.6 Coneprxanue yueOHOTO MaTepuana




Cummerpuss B KyOe,
napajuiesernurnese,

IIpU3Me, IUpaMujIe

CuMMeTpUsi OTHOCHUTEIBHO TOYKM, HpPSIMOW, IUIocKocTH. CuMMerpuss B KyoOe,
napasiesIenuIe e, Ipu3Me, TUupaMuzie

KoMOuHUpOBaHHOE 3aHITHE

Tema 7.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe TPUKJIATHOTO
[Ipumepsl cummeTpuil B | MOIYJIfA)
npodeccun CuMMeTpus B TIPUPOJIC, APXUTEKTYpE, TEXHUKE, B OBITY

[IpakTrueckoe 3aHsaTHE
Tema 7.8 Conepxkanue yueOHOTo MaTepuaa
[IpaBunbHbIC [TonsTue npaBUILHOTO MHOTOTpaHHUKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, uXx | [IpakTHueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Conepkanue yaeOHOTO MaTepHasa
Hunmusmp, ero | Hununanp u ero snementsl. CeueHne WIMHIpA (MapajuieIbHOE OCHOBAHUIO U OCH).
cocrapisiromue.  Cedenue | PasBepTka HUIHH/IpA
UWIHHIpA KomOunupoBanHoe 3aHstue
Tema 7.10 IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaHUeE (COMepPKAHUe PUKIIATHOIO
Konyc, €ro | Moay.Jisi)
cocrapisromue. Ceuenue | Konyc u ero anemenTsl. CeueHne KoHyca (TlapauiesIsbHOe OCHOBAHUIO U MPOXO/ISIIEe
KOHyca yepes BeplINHY), KOHUYECKue ceueHus. PazBepTka koHyca

KomOunupoBanHoe 3ansrue
Tema 7.11 Coneprkanue yaeOHOro MaTepuasa
VYceueHHbIH KOHYC. | YceueHHbIH KOHYC. Ero oOpasyromas u Beicota. CedeHne ycedeHHOTO KOHyca
Ceuenue yceueHHOTO | KoMOMHHpOBaHHOE 3aHATHE
KOHyca
Tema 7.12 Copepxanue yueOHOTo MaTepuala

[ap u chepa, ux ceyeHU

lap u cdepa. Bzaumuoe pacmnonoxkenue chepsl u miaockoctH. CedeHue miapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13

Cogepxanue yueOHOTO MaTepralia




ITonsarue 006 oOGbeMe Tena.

[Tonsitne 06 oO6beme Terma. OObeM Kyba W TPSIMOYTOJIBHOTO TapasuieeIuIe/ia.

OTtHoleHue o0bemoB | O0beM mpu3mMbl  u  wwMHApa. OTHOmEHHEe 00BEMOB  MOJOOHBIX — Tell. 4
MOJ0OHBIX TEJ ['eomeTpuyeckuii CMBICI OTIPEAESIUTENS 3-TO MOPSIKA
KomOuHMpoBaHHOE 3aHsTHE
Tema 7.14 ConepxaHue yaeOHOTO MaTepralia
Obbembl M TUIOWAMN | OGpembl mUpaMuIb! M KoHyca. O6beM mapa. ILoma i 0BepXHOCTeH Tel 2
MIOBEPXHOCTEHN TeI
KomMmOunupoBanHoe 3aHsTue
Tema 7.15 Coneprxkanue yueOHOTO MaTepuaa
KomOunamm KombOunarmm reomeTpuaecKkux Tei
MHOTOTPaHHUKOB U  Tel | [IpakTH4ecKoe 3aHATHE 4
BpaIeHus
Tema 7.16 Conepkanue yaeOHOTO MaTepuaa
I'eomerpuueckue Hcnonp3oBanre KOMOWHAIIMH MHOTOTPAHHUKOB M TEJ BpAIIEHUS B TMPAKTHKO-
KOMOMHAIMM Ha NIPAKTHKE | OPHEHTHPOBAHHBIX 3a/1auax
[IpakTH4ecKoe 3aHATHE 4
Tema 7.17 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3a1a4. | OObEeMBI U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
Muororpannuku ¥ Tena | KonrpoisHas paboTa 2
BpallleHUS
Pasnea 8. 14
OKO01-OKO5,
IlepBooOpa3nas OK10, JIPOI,
hynxuun, ee JIPOS,  JIP0O,
npuMeHenne MPO01-MPO5,
Tema 8.1 Copepxanue yueOHOTo MaTepuala MP09, TIIP601
IlepBooOpa3Has QyHKIMH. | 3amaua 0 BOCCTAHOBJICHHMH 3aKOHA IBMKEHHS II0 HU3BECTHOH CKopocTH. [loHsThe OKO07, JIP0O4,
[IpaBuna Hax0XJeHUs | uHTerpupoBanus. O3HaKOMIIEHUE C TMOHSATHUEM HHTErpajia U IepBooOpasHOM Ams JIP13,
epBOOOPa3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBsi3b NepBOOOpa3HOM M ee MPOU3BOIHOM, MPOS, :HPG(B’
BBIUMCIICHHE TMepBOOOpa3Hoil s naHHOW ¢yHKiuu. Tabmuua dopmyn it ﬁf{ i;’ ﬁlli 32 :
HaXO0JIeHUs MepBo0oOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS TEPBOOOpA3HOM 2 " o




KoMOuHUpOBaHHOE 3aHITHE




Tema 8.2
[lnomane KpUBOJIMHEHHOU

Conepxkanue ydaeOHOro MaTepuaia

3anaq1/1, MNPUBOJAIINE K IMOHATHUIO OIIPCACIICHHOI'O HHTCTpala — O BBIYUCICHUH

TpareLnuu. @opmyna | muomaad  KPUBOJIMHEHHOM Tpameuuwd, O TepeMenieHud Touku. [loHsrue
Herorona — JleiiOHuia OIIPEACIEHHOIO  MHTErpaia. ['eomerpuyecknii ©  (QU3NYECKUH  CMBICH
onpeneneHHoro uurerpaia. @opmyna Herorona— Jleiibuuna 2
KomOunupoBanHoe 3aHsiTue
Tema 8.3 ConepxaHue yaeOHOTO MaTepralia
Heonpenenennsiii u | [lonsiTHEe HEONpeIeIEHHOTO UHTErpaja
OMPE/ICNICHHBIN UHTETPAIBI | KOMOWHHPOBAHHOE 3aHATHE 2
Tewma 8.4 Conepxkanue yueOHOTo MaTepuasa
[TonsiTue 00 | 'eomeTpuUeCKUii CMBICIT ONIPEICICHHOTO HHTErpaia
onpesieleHHOM HHTerpane | KoMOMHUPOBAHHOE 3aHATHE 2 OKO01-OKO05,
Ak O OK07, OKIo0,
oL MK1.9, JIPO4,
KPUBOJMHEWHOH Tpanenuu JIPO6, JIPO7, JIP13,
Tema 8.5 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEpPKaHUe (COAepKaHUe TPUKJIIATHOTO JIP28,
OrnpeneneHHbli  MHTErpaj | MOAYJIA) JIP33, JIP34,
B JKU3HU FeoMeTpUYECKHI CMBICT ompenenaenHoro wunrterpaga. Popmyna Herotona - MPO05, MPOB,
Jleii6HuIA. I1P601-ITP603,
Pemenue 3amau Ha mpuMeHEHHE UHTETpalia JUIsl BBIYUCICHUS (GU3NYECKUX BETUYHH TIP606, ITPGO8,
U TUIOIIACH 4 [Py03, T1Py04
K 2.3; K 2.4
[IpakTueckoe 3anaTue 1K 3.2; TIK3.4.
Tema 8.6 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3ana4. | [lepBooOpaznas ¢ynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenue
IlepBooGpasnas ¢ynkuuu, | KonrpoabsHas pabora 2
ee MpUMEHEHUe
Pazen 9. 18 OK01-0KO05,
Crenenn H KOPHH. OKO07, OK10,
Crenennas pynkous JIPO1, JIP04,
JIPOS, JIP09,

Tema 9.1

Cogepxanue yueOHOTO MaTepralia




Crenennas ¢Gynkuus, €€ | [Tonsatue KOpHS N-0if CTENEHM M3 JAeHCTBUTENBHOro uncna. ®ynkimu y = VX ux JIP13, MPO1-

CBOWCTBA cBoiicTa 1 rpaduku. CBOKWCTBa KOPHS N-0if CTENIEHU ﬁggg Hl\gg(())f
KomOunnpoBaHHoe 3aHsTHE 4 T1P603,

Tema 9.2 ConepxaHue yaeOHOTO MaTepralia TIPG04, TIPGOS,

[IpeobpazoBanue [IpeoOpa3oBanHue nppallnOHATIBHBIX BbIPAXKEHUM [IPy01I1Py03

BBIPOKEHUH C KOPHAMH N- | KOMOMHHUPOBAHHOE 3aHSATHE 4

OH CTEeIeHU

Tema 9.3 Coneprxkanue yueOHOTO MaTepuaa

CpoiictBa  creneHu ¢ | [loHsITHE CTEMEHH ¢ JIIOOBIM pallMOHAILHBIM MMoKa3areaeM. CTerneHHbie PyHKIIMU, HX

palMOHAIbHBIM CBOMCTBA U rpapuku

JNENCTBUTEIbHBIM KomOunupoBanHoe 3aHsTue 2

MoKa3zaTeasiMu

Tema 9.4 Conepkanue yaeOHOTO MaTepHasa

Pemrenne PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOAbI NX PELICHUS.

UppalMOHAbHBIX Pemenne uppanroHaibHbIX ypaBHEHUI 1 HEPABEHCTB

YPaBHEHUM U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSATHE 6

Tema 9.5 Coneprkanue yaeOHOTO MaTepuasa

Crenenu u KopHU. | Onpenenenne creneHHON (yHKIMU. VCmoab30BaHWE €€ CBOWCTB MPU PEHICHUH

CrenenHast GyHKIUS YpaBHEHUH U HEPABEHCTB 2
KouTtponsHas padorta

Pasnen 10. 18 OK01-0KO05,

Moka3aTeabHas OKO07, OKI10,

F— JIPO1, JIPO4,

JIPOS, JIP09,

Tema 10.1 Copepxanue yueOHOTo MaTepuaa JIP13, MPO1-

[TokaszarenpHasg GyHkuud, | CTeneHb ¢ NPOM3BOJIBHBIM  JCHCTBUTENBHBIM  MMOKazaresneM. OmnpeneneHue MPO5, MPOS,

€€ CBOMCTBA MOKa3aTenbHON (PYHKIMHU, €€ CBOicTBa U rpaduk. 3HAKOMCTBO C MPHUMEHEHHUEM MP09, [IP601-
noka3zatenabHOl (yHKIuU. Perienne nmokazareslbHbIX ypaBHEHUH (DyHKIMOHAIBHO- [1IP603,  TIPGOS,
rpau4ecKuM MeTO/I0M 4 I1PyO1-I1Py03,
KoMOMHMPOBAHHOE 3aHSATHE [1Py04




Tema 10.2
Pemmenue 1moxa3aTenbHBIX
YPaBHEHHUI U HEPABEHCTB

Conepxkanue ydaeOHOro MaTepuaia

Pemienne mokazaTtenbHBIX YpaBHEHUMM METOJIOM YpaBHUBAHUS IOKa3aTeseH,
METOJ/IOM BBEJICHUS HOBOW MEPEMEHHOH, (QYHKIIMOHATBHO-IPAQUUIECKUM METOJIOM.

Pemrenne nokasarenbHbIX HEPABEHCTB 8 OKO01-OKO05,
[IpakTnueckoe 3aHsTHE OKO07, OK10,
Tema 10.3 Coneprxanme yueOHOTO MaTepuana JIP04, JIPOS,
JIP13, MPO1-
CucteMbl TNOKa3aTeNbHBIX | PerreHne cucTeM MoKa3aTe/bHBIX YPaBHCHUH MPOS5,
YpaBHEHUU KombunmnpoBanHoe 3anstue 4 MPO8, MP09,
Tema 10.4 Coziepkanue yuebHOro MaTepuasa 11P60111PGO3,
Pemrenne 3ama4. | PemeHne I1oKa3aTelIbHBIX YPaBHEHUM METOJIOM YpPaBHUBAHMS IIOKa3aTelne u TTP604, TTPG08,
[TokazaTenpHast QyHKIUS METOJIOM BBEJICHHSI HOBOM MEPEMEHHOM. PelieHne nmokasaTebHbIX HEPABEHCTB [Py01-TPy03
KonTtponsHas padorta 2
Paszpen 11. Jlorapu¢pmsi. 30 OKO01-OKO05,
Jlorapugmuyeckas _]?;f(())f: JIPO4, OK10,
hynKuns P05, JIP0Y,
Tema 11.1 Conepxkanue yaeOHOTO MaTepuaa JIP13, MPO1-
Jlorapupm yucna. | Jlorapudm yucna. JlecITHIHBINA U HaTypaIbHBIHN JIOTapu(PMBbI, YUCIIO € MPO05, MPO0S,
JlecATHnIHbIHI 1 | KOMOMHUPOBAHHOE 3aHATHE MP09,  TIP601-
HaTypaJbHBIN JIOTapU(PMBI, 4 ITP603,  TIP60S,
YUCJIIO € [1Py01-1TPy03,
Tema 11.2 CoiepskaHue yueOHOro Matepuaia ITPy04
CpoiictBa  norapudmos. | CpoiictBa jorapupmoB. Oneparius JorapupMUpOBaHHUS.
Oneparus KomOuaMpOBaHHOE 3aHATHE 6
norapupmMUpOBaHUs
Tema 11.3 Copepxanue yueOHOTo MaTepuala
Jlorapudmuueckas Jlorapudmmuueckas GyHKIUS U €€ CBONCTBA
¢byHKLMs, ee CBOMCTBa Kom0OuHupoBaHHoe 3aHsTHE 4

Tema 11.4

CogepxaHnue yueOHOTO MaTeprala




Pewrenne
norapu(pMUIECKUX
YPaBHEHHUI U HEPABEHCTB

[lonsitue norapudmuyeckoro ypaBHeHus. Onepanus NOTCHUUPOBaHHA. Tpu
OCHOBHBIX METOJ[a pPEUICHHUs JIOTApHU(PMHUUYECKHX YpaBHEHHH: (DYHKIMOHAIBHO-
rpaduuecKkuii, MEeTOJ TMOTCHIHMPOBAHUS, METOJ BBEICHHS HOBOM IEPEMEHHOM.

Jlorapugmuueckiue HepaBeHCTBA 8
KombunupoBanHnoe 3anstue OKO01-OKOs5,
Tema 11.5 ConepxaHue yaeOHOTO MaTepralia 8??(6)’ 1%5103’
Cucremsl AJITOPUTM pEIIeHHs CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapU(PMUYECKUX HK1.§, J‘[Pdlz
JorapuPMUIEcKux YPaBHEHUH U HEPABEHCTB JIP04,
yYpaBHEHUI KoMOMHMPOBAHHOE 3aHATHE 2 JIPOS, JIPO6,
JIPO7, JIP09,
Tema 11.6 IIpo¢deccnoHAIBLHO-OPHEHTHPOBAHHOE COAEPKaHKE (CoAepKaHMe IPUKJIATHOIO P13 MPO1
Jlorapudmsl B mpHUposie U | MOMYJIfA) MPO5 ,
TEXHHUKE [Ipumenenne norapupma. Jlorapupmuueckas cnupaib B npupoje. Ee MPO’8, MP09,
MaTeMaTH4ecKue CBOMCTBA 4 [1P601TIPGO3,
[IpakTHueckoe 3aHsATHE 11P604, TIP6OS,
Tema 11.7 Coiepskanne yaebHOro MaTepuana IIPy01-T1Py03
" > IIK 2.2; TIK 2.3
Pewrenne 3aj1a4. | Jlorapupmuueckas GpyHkuus. Pemenne npoctedux gorapuMuueckux ypaBHEHUN
Jlorapudmel. KonTtponbHas padoTa 2
Jlorapudmuueckas
byHKIUSA
Paszgen 12. 10
MHuokecTBa. DJIeMEHTBI OKO01-OKO5,
Teopuu rpagos OK06, OK07,
5 OK10, IIK1.7,
Tema 12.1 Conepxanue yueOHOro MaTepuaa TIK1.9, JIPOI,
MmnosxecTBa [Tonsitue MmHokecTBa. [logMuo)kecTBO. Oniepaniu ¢ MHOKECTBAMU JIPO4,
Kom6unupoBaHHoe 3aHstue 2 JIPOS, JIPOG,
JIPO7, JIPO9,
Tema 12.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COCPKaHHe (COAePKaHNE TPHKJIATHOI0 P13 MPO!
Onepanuy ¢ MHOKECTBAMHU | MOIYJIfA) MPO 5’ )
Onepannn ¢ MHOkecTBaMH. Penienne npukiaaHeIxX 3a1a4d MK 2.2; TIK 2.3
[IpakTnueckoe 3anaTue 2




Tema 12.3 ConepxaHue yueOHOTO MaTepralia
I'padsr [onstue rpada. Csa3Helii rpad, 1epeBo, MUKI Ipad Ha IIOCKOCTH
I[IpakTuueckas paborta 4
Tema 12.4 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3a1a4. | Onepanuu ¢ MHOKecTBaMU. OnMCaHNe peabHbIX CUTYalUii C ITOMOILbIO MHOKECTB.
Mmuoxectsa, I'pagpl n ux | [IpumeHenue rpad)oB K pEIICHUIO 3a/1a4
pUMEHEHHE KonTponsHas padora 2
Paznen 13. DaemeHTHI 26
KOMOMHATOPUKU OKO01-OKO05,
pHKH, OK07,  OKIO0,
CTATUCTUKH W TEOPHH MK1.8, JIPO1,
BEPOATHOCTEM JIP0O4, JIPOS,
Tema 13.1 Conepkanue yaeOHOTO MaTepuaa JIP09, JIP13,
OcHoBHbIE nouaTHs | [lepectaHOBKH, pa3MelleHUs, COYETAHHUS. MP01-MPOS,
MPOS, MPO09,
KOMOMHATOPUKH 4
oG IMP601-ITP603,
OMOMHHUPOBAHHOE 3aHSTHUE. TIP607, TIP60S,
Tema 13.2 Coneprkanue yaeOHOTO MaTepuaa TTPy01TTPy03,
Co0biTHE, BEPOATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH. I1Py05
cobbiTus. CroxkeHHue U | YCIOBHAas BEPOSTHOCTh. 3aBUCHMbIC W HE3aBHCHUMBIC COOBITHSA. TeopeMbl O
YMHOY>KEHHE BEPOATHOCTEN | BEPOSTHOCTH MPOM3BEACHHUS COOBITHI.
4
KomOunupoBanHoe 3anstue
Tema 13.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaAHUeE (COMePKAHUE PUKIIATHOIO
BepositHocTh B | MOAYJIs1)
poheccuOHaIbHBIX OTtHocuTenbHasT 4acToTa COOBITHS, CBOMCTBO ee ycToiunBocTH. CTaTHCTHUYECKOE
3a1a4ax ornpeeneHue BeposTHoCTU. OLieHKa BEpPOSITHOCTU COOBITHS
[IpakTueckoe 3anaTue 4
p OK01-OKO05,
Tema 13.4 Copepxanue yueOHOTo MaTepualia OKO06, OKO07,
JuckpetHas  cioy4aiiHas | Bunel crnywaiiHbix BenuuuH. OrpenesieHHe JUCKPeTHOW Ciay4ailHOM BEeJWYMHBI. OK10, HIK1.7,
BEIMYMHA,  3aKOH €€ | 3aKOH pacHpelesieHus JUCKPETHOM ciaydalHOW BenmuuHbl. Ee  4ducinoBbsle Jrﬁ% 1‘8’ Hﬁ(})l(ii’
pacnpeneneHus XapaKTEPUCTUKHU 4 ’ ’




KomOunnpoBaHHoe 3aHsTre JIPOS, JIPOG,
Tema 13.5 ConepxaHue yueOHOTO MaTepualia APO7,
3agaun  Mmaremartndeckod | Bapuammonnsni psa.  Ilomuron wactror u  rucrorpamma. CTaTUCTHYECKHUE ﬂ;?lMP 05 JIP13,
CTaTUCTUKU XapaKTePUCTHUKH Psijia HAOII0TaeMbIX JaHHBIX MPOS, ’MPO9,

KomOuHnpoBaHHOE 3aHsTHE [IP601-TTP603,

4 1IP607,  IIP6OS,

Tema 13.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHUe (COAepKaHUe TPUKJIATHOTO [TPy01-ITPy03,
CocraBjieHne TabmMI W | MOXYJIsI) ITPy05
yarpamMM Ha MpakTUKe [lepBuunas 0OpaboTKa CTaTUCTHUUECKUX AaHHBIX. ['paduueckoe ux npeacrabiieHue.

HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX MK 2.2; 11K 2.3

[IpakTrueckoe 3aHsATHE 4




Tema 13.7
Permrenue 3amayu. DeMeHTHI

Conepxkanue yqaeOHOro Marepuaia

Onementsl KoMmOumHaTopuku. CoOBITHE, BEPOSTHOCTH COOBITHS. ClOXeHHE WU

KOMOWHATOPHKH, YMHO>XEHHE BEPOSITHOCTEH
CTaTUCTHMKM ¥ TeopuH | KoHTposbHas paboTa 2
BEPOSITHOCTEN
Pasznen 14. YpaBHenus u 28
HepaBeHCTBa
Tema 14.1 Conepxkanue yueOHOT0o MaTepuaa
PaBHOCMIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMM M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | paBHOCWJIBHBIX ITEPEX0/IaX B YpaBHEHHX U HepaBeHCTBaX. OOIIMe METOIbI PEIICHUS
OOmue MeTobl pEIEHNsT | YpaBHEHHH: IEPeX0J OT pPAaBEHCTBa (YHKIMH K pPaBEHCTBY apryMEHTOB JUIs 4
MOHOTOHHBIX ()YHKIIMH, METOJT Pa3JI0KEHUsI HA MHOXKHTEJIH, METO/I BBEICHUS HOBOM
MepeMEeHHOH, PYHKIHOHAIBHO-TpadUIeCKHil METO OKO01-OKO05,
KomOunupoBanHoe 3aHstue OK07, OKIO,
JIPO1, JIPO4,
Tema 14.2 Conepkanue yaeOHOTO MaTepHasa JIPOS, JIP09,
I'padmueckuit Meroz | OOmIue METO bl pEIIeHUsT HEPABEHCTB: TIEPEX01 OT CPABHEHHS 3HAUCHHUH (DYHKIIHI K JIP13, MPO1-
pelieHus YpaBHEHHH, | CpaBHEHMIO 3HAYEHHIA apryMEHTOB Il MOHOTOHHBIX (DYHKIIMH, METOJ HHTEPBAIIOB, MPOS, MPO3,
HEpaBEHCTB ¢yHKIMOHANBHO-Tpaduuecknii MeToa. 'padudeckuii MeTO] pellleHus ypaBHEHHH U MP09,  IIP601-
HEpPaBEHCTB 4 I1P603,
KomOunupoBanHoe 3anstue TIP604, ITP608,
Tema 14.3 Coneprkanue yaeOHOro MaTepuasa Hl;lcpzozl.rl[_flzoj 3
VYpaBHenus u HepaBeHCTBA | OmpenenieHue MoAyisi. PackpeiTHe Moaynass 1o onpezaencHuro. [Ipocteiinime - '
C MOJyJIeM ypaBHEHHUs U HEpaBEHCTBa ¢ MoayieM. [IprMeHeHrne paBHOCHIBHBIX MEPEXOJIOB B
OTIpeJIeNIEHHBIX THIaX YpaBHEHHUI 1 HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHstue
Tema 14.4 Copepxanue yueOHOTo MaTepuala
VYpaBHeHHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiie ypaBHeHHs 1 HEpaBEHCTBA C TapaMeTpoOM
C MmapaMeTpaMu KomMOunupoBanHoe 3aHsTue 6




Tewma 14.5
CocraBieHue u peuicHUe
npodecCHOHANBHBIX 3a/1a4

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COJlepKaHue (coAepKaHue NPUKJIAJTHOI0
MOJY.JIs1)

Pemenmne TeKCTOBBIX 337129 TPO(PECCHOHATILHOTO COJCPKAHUS

C MIOMOIIIbIO YpaBHEHUI [IpakTuueckue 3aHATHS 8
Tema 14.6 ConepxaHue yaeOHOTO MaTepralia
Penrenuie 3ama4. | OOuie MEeTo/Ibl pellIeHNs] YpaBHEHUN. YpaBHEHUS] U HEPABEHCTBA C MOJYJIEM M C
VYpaBHEHUS U HEPABEHCTBA | IMapaMeTpaMu

[IpakTrueckoe 3aHsATHE 2
IIpomexyTounas arrecranus (Jk3ameH) 6
Bcero: ‘ 340




3. Yci0BuA peau3aluu NporpaMMbl 001eo6pa3oBaTeJbHOM JUCHUNJIMHBI

3.1. Jlng peanmuzanmyu MpoOrpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETYyCMOTPEHBI CIIEAYIOIINE
CrelMalIbHbIC TOMEUICHUS:

Peanuzanus nporpaMMel JUCHMIUIAHBI TPEOYyeT HAIUYHs y4eOHOTO KaOWHEeTa MaTeMaTHKH.

Ob6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YUaIOMINXCS;

- pabouee MeCTO IpenoIaBaTers;

- KOMIUIEKT Y4€OHO-HArJSIIHBIX TOCOOUI;

- KOMIUIEKT 3JICKTPOHHBIX BHI€OMATEPHATIOB;

- 3aJJaHUs U151 KOHTPOJIBHBIX padoT;

- mpo(eCCHOHATTFHO OPUEHTUPOBAHHBIE 3a/ITaHHS;, - MaTEPHAJIbl IK3aMEHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAJIBLHBII KOMIIBIOTED C JUIIEH3MOHHBIM TPOTPAMMHBIM 00ECTIEYCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmarmonHoe obecrieueHne o0ydeHus

OcHoBHas1 uTEeparypa

1. Mopakosuy A.I'. Matematuka. 10-11 xmacc: y4ue6. s yqammxcs o6meo0pa3oBar.

opranuzanuii (0a3oBeiii ypoBeHb). B 2 4. U. 1/A.I'. Mopakosuy, I1.B. CemenoB. — 7-¢ usn., crep. — M.:
MmuemosuHa, 2019. - 448 c. : ui.

2. Mopakosuy A.I'. Maremaruka. 10 -11 kmacc: yae6. mist yqammxcst 001eoopa3oBar.

opranuzanuii (6a3oBbeiii ypoBeHs). B 2 u. U. 2/A.I". Mopakosuy, [1.B. Cemenon. — 7-¢ m3a., ucnp. — M.:
Mmuemo3suna, 2019. - 416 c. : u.

3. Atanacsn JI.C., byry3o B.®., Kagomies C.b. u n1p. MatemaTuka: anredpa u Hauana
MareMaTtudeckoro aHanmsa. I'eomerpus. ['eomerpus (6a30BbIi U yriryosneHHbIH ypoBHH). 10—11
knaccel. — M., 2020.

JonoqHuTeILHAS JUTEpPaTypa
Amumos IILA. u np. Matemaruka: anrebpa 1 Hayaja MaTeMaTUYECKOTO aHaJIN3a, FTEOMETPUSL.
Anrebpa u Hauana MareMaTU4eckoro ananusa (0a3oBblii U yrimyoneHHbiit yposam).10—11 kmaccer. — M.,
2014.
bammakoB M.M. Maremartuka: yueOHUK JUTsl CTYA. YUpEeKIeHHH cpea. mpod. oOpa3oBaHus. —
M., 2014.
bammakoB M.U. Matemaruka. CO0pHUK 3a/1a4 TPO(PUILHON HAaNPaBIEHHOCTH: y4el. mocodue s
CTyA. YyupexaeHui cpen. mpod. odpazoanus. — M., 2014.
bammakoB M.M. Matemaruka. 3afgaqauk: yue6. mocoOue sl CTyI. YUpexAeHHH cpea. mpod.
obpazoBanus. — M., 2014.
bammakoB M.U. MaremaTunka. DIeKTpOHHBIH y4e0.-MeTOoA. KOMIUIEKC I CTYH. YUpeKICHUMH
cpen. mpod. odpazoBanus. — M., 2015.
Artanacsa JI.C. I'eomerpus, 10-11: Yue6. nns obmeobpazosat. yupexaenuit / JI. C. AranacsH, B.
@. byry3os, C. b. Kamomies u np. — 11-e uzn. — M. : IIpocsemienue, 2007. UnTepHeT-pecypchbl

1. Yun.py — uHTepakTUBHAs oOpa3oBareibHas oOHIalH-TulaTpopma. — URL:

https://uchi.ru/ ([1ara obparmienus: 05.06.2022)
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2. SAKnace — mudpoBoii  00pa3oBaTENBHBIA  pecypc TUTS
ko, Anrebpa. — URL:
https://www.yaklass.ru/p/algebra ([lata oOpamienus: 05.06.2022)

3. SAKnace — mudpoBoit 00pazoBarenbHbIN pecypc ans mkoi. ['eomerpus. — URL:
https://www.yaklass.ru/p/geometria ([{ata oopamenus: 05.06.2022)

4. Bcepoccuiickas OJIMMIIMA/A  IIKOJIBHUKOB — ouIMaNbHbIN

cCauT. — URL:
https://vos.olimpiada.ru/ ([laTa oopamenwus: 05.06.2022)

o. Poccuiickasi snekTpoHHas ImKoida — O(QUIIMANBHBIN calT. AnreOpa W Havaia

Maremarnueckoro ananu3a — URL: https://resh.edu.ru/subject/51/ ([ata o6pamenus: 05.06.2022)
6. Poccuiickass anekTpoHHas WIKoJa — ouIMaIbHbII CauT.
l'eomerpus  — URL:

https://resh.edu.ru/subject/17/ ([ara obpamenus: 05.06.2022) 7. FOpaiit — oOpa3oBarenpHas miaaTdopma
JUIS. YHUBEPCUTETOB U KoJulekeil. bubnuoTexka.
CsoGoansrit goctynm — URL: https://urait.ru/library/svobodnyy-dostup/matematika-statistika-i-mehanika
(Iata obpamenus: 05.06.2022)
8. Hayunast onexkrponnas OuOmmoreka (HDB). - URL: http://www.elibrary.ru (ara
obparmenus: 05.06.2022)
9. ®denepanpubiii moptan «Poccuiickoe obOpazoBanuey». - URL: http://www.edu.ru / ([ara
obparmenus: 05.06.2022)

s mpenonasaresiei

1. ®denepanpubiii 3ak0H oT 29.12.2012 No 273-®3 «OO6 o6pazoBanun B Poccuiickoit
denepanuny. [Tpukaz MunuctepcrBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepKaeHUN
(benepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpenHero (MOJHOro) ooiero
00pazoBaHUM.

2. [Ipukaz MunucrepctBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuii B [Ipukas MunuctepcrBa obpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
413 «“O6 ytBepxkaeHuu (eaeparTbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOrO CTaHAApTa CPEAHEro
(mostHOTO) OOIIIEro 00pa3oBaHus ».

3. [MuceMmo [lemapramMeHTa rocyaapcTBEHHOM MOJUTUKHU B cepe MOArOTOBKH paboOuuX KaJapoB
u JIITO MunucrepctBa oOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o
OpraHM3aliy TOJY4eHHUs CpenHero ooOmiero oOpa3oBaHHMs B Mpeaerax OCBOCHHS 00pa30BaTelbHBIX
MpOrpaMM CpeAHero MpodeccnoHaIbHOTO O0Opa3oBaHMs Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUs C
ydeToM TpeOoBaHMIl (eAepalbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOTydaeMOM
npodeccru WK CIEUalIbHOCTH CPEIHEro MpodeccunoHaIbHOTO 00pa30BaHMSD.

1. Mopakosuy A.I'. Maremaruka. 10-11 knace: yue0. s yuamuxcs o01eoopa3zoBar.
opranmu3anuii (6a3oBsiii ypoBenb). B 2 u. U. 1/A.I'. Mopakosuy, I1.B. CemenoB. — 7-e u3a., crep. — M.:
Muemo3suna, 2019. - 448 c. : ui.
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2. Mopakxosud A.I'. Maremaruka. 10 -11 kmacc: y4e0. ais ygamuxcs 00meoopa3oBar.

opraam3anuii (6a3oBbiii ypoBeHs). B 2 4. Y. 2/A.I". Mopakosuy, [1.B. CemenoB. — 7-¢ u3z., ucnp. — M.:

Mmuemo3suna, 2019. - 416 c. : mi.

3. Artanacsn JI.C., Byry3os B.®., Kagomues C.b. u 1p. Marematuka: anredpa u Hayasa
MaTeMaTu4eckoro ananmsa. ['eomerpus. ['eomerpus (6a30BbIid U yrayoneHHbIH ypoBHH). 10—11
KJIACCBl.

— M., 2020.

4, bamMvakoB M.M. Maremaruka: KH. JJIsl TIPENOJIaBaTeNs: METoI. mocobue. — M.,
2013

5. bammvakos M.U., [{piranos I11.11. Meroanueckoe mocooue it moarotoBku Kk EI'D.
— M., 2011.

NHTtepHeT-pecypcesl

www.fcior.edu.ru (Mudopmarmonssie, TPEHUPOBOUHBIE U

KOHTpOJIbHBIE MaTepuanbl). www.school-collection.edu.ru (Ennnas xosmekuuu nugpoBbIX

oOpa3oBaTenbHbIX pecypcoB). O

001e00pa3oBaTe/IbHOM M CHUTIIMHbBI

4. KOHTpOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS

KoHTpoJib U oneHka pe3yabTaToB OCBOEHUS 00111e00pa30BaTebHOM AUCHUIIIIMHBI PACKPBIBAIOTCS Yepe3

JTUCHMIUIMHAPHBIE pe3yJbTaThl, HaNpaBlieHHble Ha (opMHpoBaHHE OOLMX U TNPOPECCHOHAIBHBIX
KOMIIETEHIUH [0 pa3zaenaM U TeMaM COAEpKaHUs yueOHOTo MaTepuana.

pelieHus 3a1a4y
npodeccuoHaIbHON
NesITeNIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o0/c, 6.8, 6.9, 6.10 IT-0o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temrr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6

Oob6mas/mpodeccuoHanbHas Paznen/Tema Tun OLIEHOYHBbIX
KOMITeTeHII NS MeponpUsTHS
OK O01. Bsibupats cnoco6sr| P 1, Tema 1.1, 1.2, 1.3 IM-o/c3 1.4,1.5,1.6 TectupoBanue

VYcrHblit onpoc
MaremaTndecKkui
JHUKTaHT
NunuBunyanbHas
CaMOCTOSATEIIbHAs
paborta
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3amura
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabota
Breimonnenue

SK3aMEHAIIMOHHBIX
3aJlaHui
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OK 02. Hcnons3zoBars | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | TectupoBanue
COBPEMECHHBIC cpeacrsa | P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 TI-0/c, 2.6 | Vernprit onpoc
MIOUCKA, aHanu3a u | P3,Temn 3.1, 3.2, 3.3 IT-0/c, 3.4 MaTeMaTHYeCKYi
untepnpetaruu uHbpopmaruu, | P 4, Temsr 4.1, 4.2, 4.3,4.4,4.5,4.6,4.7 JMKTAHT
u undopmanmonnsie | I1-o/c, 4.8, 4.9, 4.10,4.11 VInmBH AyanbHas
TexHoJioruu s BeimoaHenuss | P 5, Temsr 5.1, 5.2
CaMOCTOSITEIbHAS
3a51a4 MpoQeCcCHOHATBHON P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 aGota
JESTEIILHOCTHU IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P
IIpencraBienue
P 7, Temsr 7.1, 7.2, 7.3, 7.4,7.5, 7.6, 7.7
pe3yIbTaTOB
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 5
MIPAKTUYECKHUX PadboT
7.13,7.14, 7.15, 7.16, 7.17 3p P
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 A
TBOPYECKUX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 Sor 3
P 10, Tems: 10.1, 10.2, 10.3, 10.4 pabot satmra
P11, Temsr 11.1, 11.2, 11.3 Tl-o/c, 11.4, | o oHAYAIRHBI
IPOEKTOB
11.5,11.6 IT-o/c, 11.7 K 5
P 12, Temsi 12.1, 122, 12,3, 12.4 OHTPOTIbHAA pabota
P 13, Temsr 13.1, 13.2, 13.3, 13.4, Brimonaenue
13.5 JK3aMEHAIIMOHHBIX
IT-o/c, 13.6 3a/IaHU
P 14, Temwr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 03. [InanupoBaTh u | P1,Temal.l, 1.2, 1.3 1-0/c, 1.4, 1.5, TectupoBanue
pEean30BLIBATH cobcreennoe | 1.6 Y CTHBIH ompoc

HpO(beCCI/IOHaJII)HOC n JIMYHOCTHOC
pa3BuTUC, NPCANPUHUMATCIIBCKYIO

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6
B | P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

eATENbHOCTD
A — cepe, | P4 Temni 4.1,4.2, 4.3, 4.4, 4.5, 4.6,
HCIIONIb30BATh 3HaHUSA mo | 47

bumancosoit  rpamormoctn B | 1170/¢, 4.8, 4.9, 4.10,

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalludgX

411 P 5, Temnr 5.1,
5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temwm 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15, 7.16, 7.17

P 8, Tewmnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

MaremaTndecKkui
JUKTaHT
NunuBunyansHas
caMocTosITeNbHas paboTa
[IpencraBnenue
pe3ynbTaToOB
MPAKTHYECKUX padboT
3amura TBOPUYECKUX
paboT 3ammra
WHIUBHIyaJIbHBIX
MIPOEKTOB

KonTpomnpHas pabota
Brimonnenue
9K3aMeEHAIlMOHHBIX
3aJaHuH
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P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,

11.5,11.6 IT-o/c, 11.7

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

P 14, Temu 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 04.

B3aMOJEHCTBOBATh
KOMaHJIe

D¢ dexkTuBHO
u
3 KOJUIGKTUBE U

P1,Temal.l, 1.2, 1.3 1-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5TI-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8, 4.9, 4.10,

411P5, Temsr 5.1,

5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6,

7.7 II-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,

11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

YcTHbli onpoc
MaremaTndecKkui
JUKTaHT
NunuBunyanpHas
caMocTosTebHas paboTa
[IpencraBnenue
pe3yNbTaTOB
MPaKTUYECKUX PadboT
3amuTa TBOPYECKUX
pabort 3amnmTa
WHIUBUAYaTbHBIX
MIPOCKTOB

KonTpomnbnas pabota
Breimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuM
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13.5 IT-o/c, 13.6

14.5 IT-o/c, 14.6

P 13, Temmr 13.1, 13.2, 13.3, 13.4,

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

OK 05. yctHyto 1 OCylecTBIsATh
MMCbMEHHYIO

P1,Temal.1,1.2,1.3I-0/c, 1.4, 1.5,
1.6 P2, Temsr 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

orpoc

TectupoBanue Y CcTHbIN
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KOMMYHUKAIIUIO Ha

roCy1apCTBCHHOM <€

Poccuiickoit epauuu  C
y4eTOM YeHHOCTEH
COIMAIILHOTO U KYII
KOHTCKCTAa

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

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

o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,

9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

MaremaTuueckui
JTUKTAHT
NunuBunyanbHas
camocTosiTesnbHas padoTa
[IpencraBnenue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3amura TBOPUYECKUX
pabort 3ammTa
WHIMBUIYTbHBIX
IIPOEKTOB

KonTpomnshas padora
Brinosnnenue
HK3aMEHALMOHHBIX
3aJaHnui
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OK 06. [posiBmsite | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 | TectupoBanue
IpaK IaHCKO- P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 114 yeruprii ompoc
NaTpHOTHYECKy0 — mo3uumio, | /¢, 6.8, 6.9, 6.10IT-0/c, 6.11 MaTeMaTHUeCKHit
JEMOHCTPUPOBATH P 7, Tembr 71, 72, 73, 74, 75, 76, 7.7 I1- JIUKTAHT
OCO3HaHHOE TmoBeAeHWe Ha | 0/c,7.8,7.9,7.10II-o/c, 7.11, 7.12, VHmBHyaTbHAS
OCHOBE TPaTUIIUOHHBIX 7.13,7.14, 7.15, 7.16, 7.17 caMoCTosITeNbHAs paboTa
0011eYeI0BEYECKHX P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Tpencrasienye
IICHHOCTEH, B TOM YHCJIIC C P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11~ PE3YIBTATOR
yaerom TapMOHH3AIIH ofc, 14.6 NPaKTUYECKUX paboT
MEKHAIIMOHAIbHBIX u Sammra TBOPUECKIX
MEXPEITUTHO3HBIX
. pabot
OTHOIIICHHUIH,
MPUMCHSITh
CTaHJIapPThI
AHTHKOPPYIITHOHHOTO 3amuTa MHIUBHTYaTbHBIX
MMOBEICHUS MIPOCKTOB
KonTponbnas pabora
Brimonnenue
AK3aMEHAIIHOHHBIX
3aJaHui
OK 07. ConeiictBoBate P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | TectupoBanue
COXPAaHCHUIO okpyxaromen P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 11-0/c, 2.6 |Vcruuii ompoc
Cpesbl,  pecypcocOepeeHuio, P 3, Temsr 3.1, 3.2, 3.3 TT-o/c, 3.4 MaTeMaTHYeCK i
[IPUMCHATD SHaHHA 00 |P 4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JKTAHT
H3MCHCHUH KIIMMaTa, [1-o/c, 4.8, 4.9, 4.10,4.11 P
IIPUHLIATIIBL OEpEKIUBOTO | 5 TC;ABI 5, 1 5, 2 , L
[POM3BOJICTBA, >bPeKTHBHO ’ T caMocTosTebHas paboTa

JIelicTBOBaTh B ‘Ipe3BBI‘laI>iHHX
CUTYyalludaXx

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11-

o/c, 14.6

[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX
pabort 3amnmTa
WHIUBHIyaJIbHBIX
MIPOEKTOB

KonTpomnbnas pabota
Breimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuM
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