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1. HIOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yuebHOTO TIpeaMeTa «MaTemaTuka» pazpaboTaHa Ha OCHOBE:

denepalbHOro rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEAHEro OOIIEero
obpaszoBanus (I[Ipuka3 MunoOpHayku Poccum ot 17 mas 2012 r. N 413 B pen. B pex.
[IpukazoB MunoOpHayku Poccum ot 29.12.2014 N 1645, or 31.12.2015 N 1578, or
29.06.2017 N 613, IlpukazoB Munnpocsemenuss Poccun ot 24.09.2020 N 519, or
11.12.2020 N 712, ot 12.08.2022 No732) (nanee — ®I'OC COO);

dbenepanpHOi 00pa3oBaTEIbLHON MpPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS
YTBEPKJICHHOM IIpuKa3zoM MuHucrepcTsa mnpocsemieHuss Poccuiickonr denepauuu oT
18.05.2023 r.Ne371;

dbenepalbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApPTa  CPEIHETrO
npodeccronanbHoro oopaszosanus (panee — GI'OC CIIO) 08.01.28 Mactep OTACIOYHBIX
CTPOUTENBHBIX U JIEKOPATUBHBIX PaboT, yTBEPkKACH NnpukazoM MunnpocemieHus Poccuu
ot 18.05.2022 1. Ne340, 3apeructpuponad B Muntocte Poccun 10.06.2022 1. Ne 68841,

dbenepanpHOl paboueil mporpaMMbl CpelHEro o0IIero oopazoBanus MaremaTuka
(yrnyOnennblii  ypoBeHb), paspaboranHo DI'BHY «Uuctutryr crpareruu pa3BUTHS
00pa3oBaHUs;

MpUMEpHON paboueil mporpaMMbl 00I1Ie00pa3oBaTEILHON Y4EOHOW AUCIUTIIIMHBI
«MaremaTtuka» 1O  TeXHOJOTMYecKoMy  mpodmio (s mpodeccrHoHaIbHBIX
00pa3oBaTeNbHbBIX OpraHU3ALINN);

yuebHoro miaHa no mpodeccun 08.01.28 Mactep OTIENOYHBIX CTPOUTEIBHBIX U
JIEKOPATHUBHBIX PabOT;

paboueii nmporpammbl Bocniutanus 1o npodeccun 08.01.28 Mactep oTaEI0YHBIX
CTPOUTEIBHBIX U JCKOPATHUBHBIX PAOOT.

[Iporpamma yuebHoro mpenmera «Martematnka» pa3paboTaHa B COOTBETCTBUU C
Konmenmueid  mpenogaBanusi  001IeoOpa3oBaTeIbHbIX  JUCHUIUIMH € YYETOM
MpoeCCUOHAILHON ~ HAMPABJIICHHOCTH  MPOTPAMM  CPEIHETO0  MPOQECCHOHATBHOTO
oOpa3oBaHusl, peaiu3yeMblX Ha 0a3e OCHOBHOTO OOUIEro oO0pa3oBaHUsl, YTBEPKIACHHOU

pacnopsbkeHrueM MunuctepcTBa npocsenieHusa Poccuiickoit @eneparuu ot 30.04.2021 Ne



P-98, na ocHoBanumu mnHuchbMa JlemaprameHTa TrocyJapCTBEHHON MONUTUKH B cdepe
cpemHero Mpo(EeCCHOHATLHOTO 00pa3oBaHus U MPOGECCHOHATBHOTO  OOyYCHUS
MunuctepctBa npocpenieus Poccuiickoit @enepanuu ot 30.08.2021 Ne 05-1136 «O
HaIpaBJICHUU METOIUK MPETIOAaBAHUS.

Conepxanue paboyeil mporpaMmmbl o npeamety «MaTematuka» pa3paboTaHo Ha
OCHOBE:

cuHXpoHM3aluu oOpaszoBaTeiabHbiX pe3yibraToB GI'OC COO (JIMYHOCTHBIX,
npeaMeTHbix, MetanpeaMmetHoix) u @I'OC CIIO (OK, IIK) c yderom mnpoduibHOU
HaIPaBJICHHOCTH CIICIIHAIEHOCTH;

WHTETPAllMA W TPEEMCTBEHHOCTH COJEpKaHUSA IO TpeaMery «MaremaTuka» u

coJiepKaHusl y4eOHBIX JUCIUIUINH, TpodeccuoHabHbix Moayiei @I'OC CIIO.

1.1 Mecto yuyeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOW o0Opa3oBaTebHOM
NPOrpaMMBbl:

VYyeOnbii mpenmer «MareMaTukay H3ydaeTcs B 00IIe00pa3oBaTEIbHOM IIMKIIE
OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl CpeAHEro MpodecCHOHATBHOTO 00pa30BaHUs
(manmee — OOII CIIO) no 08.01.28 MacTep OTAENOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX
paboT Ha 0a3e OCHOBHOro oOIIero o0Opa3oBaHUS C IOJYYEHHEM CPEIHEro OOIIero
o0Opa3oBaHUs.

Ha wu3yuenne mnpeamera «Marematuka» mno 08.01.28 Macrep OTIEnI0YHBIX
CTPOUTEIBHBIX U JCKOPATUBHBIX padOT OTBOIUTCA 234 4aCOB B COOTBETCTBUH C YUCOHBIM
manoM 1o mpodeccun 08.01.28 MacTtep OTIEI0UYHBIX CTPOUTENIBHBIX W JEKOPATHBHBIX
paoboT.

B mporpamme TeopeTtuueckue CBEACHUS JOTMOIHIIOTCS MPAKTUUECKUMU 3aHATUSIMHU
B COOTBETCTBUU C YYEOHBIM IJIAHOM 1O MPOECCUu.

[IporpaMma COIEpPKUT TEMATHUYECKUM IUIAH, OTPAXKAKOIIUN KOJIMYECTBO YaCOB,
BBIJICIISIEMOE Ha M3YUYEHHUE PA3/CNIOB U TEM B paMKax npenmera «MaTemaTukay.

KoHTponb kauecTBa ocBoeHHs mpeamera «MaremaTuka» MpOBOAMUTCS B IMpoIecce

TEKYILETO KOHTPOJIS M IPOMEKYTOYHOM aTTECTALIAM.



Texymuii KOHTPOJIb MPOBOIUTCS B Ipeneiax yueOHOro BPeMEHHU, OTBEIEHHOTO Ha
NpEeAMET, KaK TpaJAULMOHHBIMH, TaK ¥ WHHOBAalMOHHBIMH METOJAMH, BKJIIOYas
KOMIIBIOTEPHOE TECTHpOBaHHE. Pe3ynpTaTbl KOHTPOJS YUUTHIBAIOTCA IPU IOJBEICHUU
UTOTOB IO MPEIMETY.

[TpoMexyTouHas aTTecTalus IPOBOAUTCSA B (pOpME 3K3aMEHa 10 UTOraM U3Y4EHHUs

mpeamMeTa 3a CUCT oO0BbeMa BPCMCHH, OTBCACHHOI'O HA U3YUCHHUC IIPCAMCTA.

1.2 llenu v 3agaum y4eOHOTO MpeaMeTa

Peanuzauus mporpammel yueOHoro npeamera «Matematuka» B cTpykrype OOIIL
CIIO nampaBiieHa Ha TOCTHKEHUE LIEJH TI0:

OCBOCHMIO 0Opa3zoBatenbHbiX pe3ynbraroB ®I'OC COO: nuuynoctHbie (JIP),
metanpenmeTHeie (MP), mpenmernsie yriyoneHHoro yposHs (I1Py),

MOJATOTOBKE OOYYalOIMXCS K OCBOCHHMIO OOMIMX U  MPOQPECCHOHAIBHBIX
komrerennuit (nanee — OK, I1K) B coorBerctBUM ¢ PI'OC CIIO no npodeccun 08.01.28
Mactep OTAEI0UHBIX CTPOUTEIIBHBIX U JEKOPATUBHBIX PadoT.

B coorBerctBun ¢ POOII COO copepkaHue mporpaMMbl HaNpaBICHO Ha
JOCTH)KEHUE CIEAYIOIINX 33]1ay:

- (opmMupoBaHHE IEHTPATBHBIX MATEMATUYECKUX TOHATUN (YHUCIIO, BEIWYWHA,
reoMeTpudeckas Qurypa, mnepeMeHHas, BEPOATHOCTh, (PYHKIHS), 0OeCTeUHBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHusl 00yUYarOIINXCS;

- TOABEJCHUE OOYydYaroImMXCsd Ha JOCTYMHOM [UJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH W OKPYXKAIOIIEro MUpa, NMOHMMAaHUE MAaTeMaTUKU KaK 4acTh
00111e# KYJIBTYPHI YEJIOBEUECTRA;

- pa3BHUTHE WHTEJUICKTYallbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOydJaronuxcs,
MO3HABATEJIbHOW AKTHUBHOCTH, HCCJIEAOBATEIbCKUX YMEHUM, KPUTUUYHOCTU MBIIUICHUS,
MHTEpeca K U3YUYEHUIO MaTeMaTUKH;

- (¢opmupoBanue (YHKIIMOHATLHONM MaTEMaTUYECKONM TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKHUE AaCMEKThl B pEaJbHBIX >KMU3HEHHBIX CUTYyallUsX W TMpU
M3YYCHUU IPYTUX YICOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH,

(I)OpMy.TII/IpOBaTB HX Ha A3BIKC MAaTCMAaTHKM H CO34aBaTb MAaTCMAaTHYCCKHMEC MOACIIH,



MPUMEHSATh  OCBOCHHBIM MaTEeMaTW4YeCKW ammapar JJisi  penieHus  MPaKTHUKO-
OpHEHTHUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OIICHUBAThH MMOTYUCHHBIC PE3YIIbTATHI.

B  mpomecce ocBoeHus mpeamera  «Marematuka» <y 00ydaroumuxcs
IeJICHANPaBICHHO (OPMHUPYIOTCS YHUBEpcalbHbIE yueOHbIe nericTBus (manee — YY]),
BKJIOYast (OpMUpOBAHUE KOMIIETECHIIMH B 00JacTH Yy4eOHO-HMCCIEAOBATEIbCKOU U
POEKTHOU JIeATEeIbHOCTH, KOTOPhIE B CBOIO OYepeb OOECHEUYMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanus oomux kommnereHimuii GI'OC CIIO.

®opmupoBanue YVY] opueHTHpOBaHO Ha TPO(EeCcCCHOHATBLHOE CaMOOIPEeIICHHUE
oOydJaronuxcsi, pa3BUTHE 0a30BBIX YIPABJICHUYCCKMX YMEHHA TIO0 TUTAHHPOBAHUIO U

MIPOEKTUPOBAHUIO CBOETO POPECCUOHATIEHOTO OYAYILETO.

1.3 O0masi xapakTepucTHKA y4e0HOro nmpeamMera

[Tpenmer «MaTemaTHKay U3ydaeTcsl Ha yriIyOJIEHHOM YPOBHE.

[Ipenmer «MaTemMaTuka» HUMEET MEXIUCHUIUIMHAPHYIO CBS3b C IPEAMETAMMU
o01eo0pa3oBaTebHOTO U JUCHUIUIMHAMU  00mIenpodecCHOHANBHOTO  IUKJIA!
«buonorus», «OCHOBBI CTPOUTENBHOIO YEPUCHUS», a TaKKe MEXKIUCIUIIMHAPHBIMU
kypcamu (manee — MJIK) mpodeccnonansrnoro nukina MJIK.02.01 TexHonoruu pabot 1o
BO3BEJICHUM U OTIEJIKH KapKacHO-OOIIMBHBIX KOHCTPYKUMH U NPOPecCHOHATbHBIMU
moayisimu (mamee — I[IM) I[IM.02 BemonHeHne MOHTaXka KapKacHO-OOIMBHBIX
KOHCTPYKIIUH.

[Mpeamer «MatemaTiKa» UMEET MEKIUCIUTUTMHAPHYIO CBSI3b C YUEOHOM TUCITUTUTMHON
«O0mHe KoMreTeHIH podeccroHana» o0enpoPpecCHOHATLHOTO IUKIA B YaCTH Pa3BUTHS
YUTATEIbCKOM, MATEMAaTUUECKOW TPAMOTHOCTH, a Takke (GOpMUPOBaHMS OOLIMX KOMITETEHLIUI
B cpepe paboThI ¢ MHGOPMAIIKEH, CAMOOPTaHU3AIIUHN U CAaMOYTIPABJICHUS, KOMMYHHUKAIIH.

ConepxaHue npeaMeTa HarnpaBJieHO Ha JOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U
MIPEIMETHBIX Pe3yNIbTaToB 00yueHwsl, periaamenTupoBaHHbx @I'OC COO.

B mpodwibHy0 COCTaBISIONIyI0 TIO TMPEAMETY BXOIUT  MPO(HECCHOHATHHO
OPUEHTUPOBAHHOE COJEPKAHUE, HEOOX0IMMOE /1JIs1 (POPMUPOBAHUS Y O0YHAIOIIMXCsl OOIIUX U

POeCCHOHATEHBIX KOMIICTEHITUH.



B nemsix moaroroBku oOydarommxcs K Oyayiiei mpopecCuOHATBHON IeITeTbHOCTH
npu u3ydeHHH YydeOHOoro mpeamera «MaremaTuka» oco0oe BHUMAaHHE YAENSETCS
CIIOCOOHOCTH BBIITYCKHUKAa BO3MO>KHOCTH YCIEIIHOIO MNPOJOJIKEHUS OOpa3oBaHMs 10
CIIEHHAIBHOCTSIM, CBSI3aHHBIM C OCYILECTBICHHEM HAyYHOM M HCCIEI0BATEIbCKON
JESITEIbHOCTU B 00J1aCTH MaTeMaTUKU U CMEKHBIX HayK.

B nmporpamme 1o mnpenMery «Maremarukay, pealM3yeMOM IIpU IOATOTOBKE
00y4aromuxcsi Mo CHEUAIbHOCTH, MPOPUILHO-OPUEHTUPOBAHHOE COECpPKAHHE HAXOIUT
OTPAXXECHUE B TEMAX:

Pa3nen 1. «Pa3Butre nOHATHS O YHCIIE)

Tema 1.1 MHoOkecCTBa pallOHAJIBHBIX U IEVCTBUTEIBHBIX YHCEIN

Pa3nen 6. «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

Tema 6.1 BzauMHoe pacrionokeHue IpsiMbIX U IUIOCKOCTEN

Pa3znen 9. «BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY

Tema 9.1 BekTophl 1 KOOPAUHATHI.

1.4 TlnanupyemMble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

B pamkax mnporpammel yuyeOHoro mnpeaMera MareMaTHka OOy4YarOIMIMMUCS
OCBAMBAIOTCS JTUYHOCTHBIE, METAIIPEIMETHBIE U NPEIMETHBIE PE3YyJIbTAaThl B COOTBETCTBUN
c TtpeboBanusmu  DPI'OC cpemnero oOmiero o6OpazoBanusi: JudHocTHhIE (JIP),

metanpenmeTtHeie (MP), npeamerHsie 11 yriryoaeHHoro ypoBHs u3ydenus ([1py):

Koamnl

Pe3YJILTATOB HHaHpreMLIe pe3yabTaTbl OCBOCHUSA TUCHUIIIMHBI BKJIKOYAI0T:

JInunocTHbIe pe3yasTarhl (JIP), B TOM ynciie B yacTu

I'pamaaHCKOro BOCIMTAHMSA:

JIP 01 c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TMO3HWIIMM OOYyJaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUUCKOrO OOIIeCTBa;
JIP 06 YMEHHUE B3aMMOJICMCTBOBaTh C COLMAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBHUM C UX

(1)}’HKI_[I/I$IMI/I N Ha3HAYCHUCM,

Hanl/IOTI/I‘leCKOFO BOCIIMTAHUA:

JIP 08 Cc(OPMHPOBAHHOCTh  POCCHUICKOW  TpaKAAHCKOM  MAEHTHYHOCTH, NaTPHUOTHU3MA,
YBaXEHHs K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepesn PoauHOMN, roplocTH 3a
CBOM KpaH, cBOW PomuHy, CBOM A3BIK U KYyJIbTYpPYy, IPOLUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOT O Hapoaa Poccuy;

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

JIP 14 ‘ OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

ICTEeTHIECKOr0 BOCIIUTAHMSA:




JIP 16

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a M OOLIECTBEHHBIX OTHOILICHHIA;

Pu3n4ecKoro BOCIUTAHUSA:

JIP 20 c(OpPMHUPOBAHHOCTh 3J0POBOTO M 0Oe30macHOro oOpa3a JKHU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBBIO;

TpyaoBoro BocnuTanusi:

JIP 24 TOTOBHOCTh K AaKTHBHOM  [OEITEILHOCTA  TEXHOJOITMYECKOM W COLMAJILHOHU
HaNpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATh TAKYIO JESTEIbHOCTD;

JIP 25 WHTEPEC K pa3audHbIM cepam nmpodheCCHOHATBLHOU NESATEIBHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BBIOOp Oymylieil mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE
TIJIaHBI,

JIP 26 TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U caMO00pa30BaHUIO Ha MPOTSKEHUH BCel

JKH3HU,

IK0J0rn4YecKoro BOCIUTaAHMS:

JIP 28

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUN B OKPY)KAIOIIEH CpelEe HAa OCHOBE 3HAHMS
LeJIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

]_leHHOCTI/I HAYIHOI'0 IJIBHAHUA:

JIP 32 c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILECTBEHHOH NPAaKTUKU, OCHOBAHHOIO Ha JHajore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

JIP 34 OCO3HaHME LIEHHOCTH Hay4HOM JeATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U

HCCICA0BATCIIbLCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

JInyHOCTHBIE pe3yJibTaThl Iporpammbl Bocnutanus (JIPBP), onpenesieHHbie oTpacieBbIMH

TpeﬁoBaHI/IHMI/I K J1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

JIPBP 13

JIeMOHCTpUPYIOIIUKA TOTOBHOCTh M CIIOCOOHOCTh BECTH IHAJIOT C APYTUMH JIIOJIbMU,
JOCTUraTh B HEM B3aMMOIOHMMAHUs, HAXOIUTh OOIIME LEIH U COTPYIHUYATh Ui UX
JOCTUKEHHS B MPOPECCHOHAIBHOMN EITEIbHOCTU

JIPBP 14

[IposBrstonuii CO3HATENFHOE OTHOIICHHE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICIIHON MPO(PECCHOHAIBHON U 00IIIECTBEHHON NIEATETbHOCTH

JInuyHOCTHBIE pe3yJIbTaThI

peajiu3aliy NpPorpaMMbl BOCIHUTAHMS, onipeaeieHHble Camapckoii 00J1acThI0

JIPBP 16

[TpuHUMarOMmMi ¥ TOHUMAIOIINI e U 337]a4i COITUAIbHO-DKOHOMUYECKOTO Pa3BUTHS
Camapckoit o0nacTu, TOTOBBIA paboTaTh Ha WX JOCTWKEHUE, CTPEeMAIIUNCT K
MOBBIIIEHUIO KOHKYPEHTHOCTIOCOOHOCTH (CaMapckoil o0nacTd B HAIMOHAIBHOM U
MHPOBOM MaciTadax.

JIPBP 18

Crpemsmuiics K CaMOpPa3BUTHIO UM CaMOCOBEPIICHCTBOBAHUIO, MOTHUBHUPOBAHHBIN K
oOydeHHto, K COUManbHOW U TpodecCHOHANBFHOM MOOWIBHOCTH Ha OCHOBE
BBICTpanWBaHUs KU3HEHHOU U IPOPECCHOHATBHON TPACKTOPHH.

JIeMOHCTpUPYIONTUH WHTEpPEC W CTpeMJIeHHE K MPO(PECCHOHAIBHOW NEATeTbHOCTH B
COOTBETCTBUM C TpPEeOOBAHHIMH COIHAIIEHO-DKOHOMHUYECKOTo pa3BuTus Camapckoi
o0acTH.

JIPBP 19

Crpemsmuiics K pe3yabTaTUBHOCTA Ha OJMMIIMAIaX, KOHKypcax MpodeccrnoHaIbHOTO
MacTepCTBa Pa3IMYHOTO YPOBHS (B TOM uucie AOunmuMmmukc, Jlenbduiickue urpbl u
T.1.).

JIn4YHOCTHBIE pe3yabTaThl

pPe€ain3alnuu nmporpaMmMbl BOCIIUTAHUSA, ONIPCACICHHBIC K/IIIOYCBbIMHU paﬁDTOJIaTe.HHMl/I

JIPBP 21 JIeMOHCTpUPYIOLIUN HABBIKA KPEAaTUBHOI'O MBILIUICHUS, IPUMEHEHHUS HECTAHIAPTHBIX
METOJIOB B PEIICHUU BO3HUKAIONIMX IpolIeM
JIPBP 22 OTKpBITBIM K TEKYLIMM M NEPCHEKTUBHBIM H3MEHEHHSM B MHUpE TpyJa, FOTOBBIM K

OCBOEHUIO HOBBIX KOMIIETEHIMH U K N3MEHEHUIO YCIOBHM Tpyaa




MeTtanpenmerHbie pe3yabTaTbl (MP)

OB.]'IaL[P,HI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMl/l NO03HABATEJIbLHBIMHY JAeiiCTBUSIMH

0a30BbIE JIOTHYECKHE JeHCTBUSA

MP 01 CaMOCTOSITENIbHO (HOPMYITUPOBATh U AKTyaIM3HpPOBATh MpPOOJIEMYy, pacCMaTpuUBaTh €e
BCECTOPOHHE;

MP 02 YCTAaHABIMBATh  CYIIECTBCHHBIM IPU3HAK WIM  OCHOBaHHA JUIsl  CpPaBHEHMS,
KJ1accuuKanuu u 0000IICHUS;

MP 03 ONPEIEIATh UEIH AEATEIbHOCTH, 3a1aBaTh [TapaMEeTPbl U KPUTEPUU UX TOCTHKCHUS;

MP 04 BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX;

0a30BBIE HCCJI

eI0BaTeJILCKHE NeHCTBUSA

MP 07

BIIQ/ICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEIILCKON U TIPOSKTHOM JIEATEIBHOCTH, HABBIKAMU
paszpenieHust npobiem;

MP 08 CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITENIbHOMY TIOMCKY METOAOB PEIICHHS
IIPAKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHUS;

MP 09 BJIa/ICHUE BUJIAMU JIEATEIBHOCTH IO MOJIYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALINH,
peoOpa3oBaHUIO M MIPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX, B TOM YUCIIE MPU
CO3/IaHUU YYEOHBIX U COLIMAIIBHBIX IPOEKTOB;

MP 10 ¢bopMHpOBaHHE HAyYHOrO THUIA MBIIUICHHS, BJAJEHUE HAyYHOM TEPMUHOJOTHEH,
KITIOYEBBIMH MTOHATUSIMHU U METO/IAMU;

MP 11 CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/laud B 0OPa30BaTEIbHON JIEATEIBHOCTH U
KU3HCHHBIX CUTYaIUsX;

MP 12 BBISIBIISITE TTPUYMHHO-CJICICTBEHHBIE CBSI3M W AKTyaJlH3UpOBAaTh 3a/ady, BBIIBUTATh
TUIIOTE3Y €€ PELICHMs], HAXOUTh apIyMEHTHI /IS JOKa3aTelbCTBA CBOMX YTBEP)KICHHM,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

MP 13 aHAJM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELICHUs 3aJaud pe3ysbTaTbl, KPUTHUECKHU
OLICHHMBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

MP 16 OCYILLECTBIATH LIE€JI€HANPABICHHBIM MOUCK IepeHoca CPEJCTB U CIOCOOOB AECUCTBUS B
PO eCCUOHAITBHYIO CPENY;

MP 17 yMeTh TE€PEHOCUTh 3HAHMs B TIO3HABAaTEIbHYIO U  IPAKTHYECKYI0 00IacTH
KU3HECSATENIbHOCTH;

MP 18 YMETh MHTEIPUPOBATh 3HaHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

MP 19 BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIE MTOJIXO/Ibl M PEIICHHS;

MP 20 CTaBUTh MPOOJIEMBI U 33]]auH, TONYCKAIOIINEe albTEepHATUBHBIEC PEILICHUS;

pabdora ¢ nngopmanuei

MP 21 BJIAJIETh HAaBBIKAMH TMOJyYeHHs] HWHPOPMALIUU U3 HMCTOYHHKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOKMCK, aHATU3, CUCTEMATH3aIMI0 U HHTEPIIPETALUIO
nHGOPMAIMY Pa3IIMYHBIX BUJOB U ()OPM MPENICTABICHIS,

MP 22 co3/laBaTh TEKCTHl B PA3IMUYHBIX (opMaTax C yuyeTOM Ha3HaYeHHs HH(opManuu u
1[eJIeBOM ayTUTOPUH, BBIOMPast ONTHUMAIIbHYIO (pOpMY Ipe/ICTaBICHHS U BU3YyalIH3aluy;

MP 23 OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTb MH(OpMAINH, €€ COOTBETCTBHE NPABOBBIM U

MOPaJIbHO-3TUYCCKUM HOPMAM;

OBnaueHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMU

o0Lenue

MP 26 OCYIIIECTBIISATh KOMMYHUKAIIMK BO BceX cepax *KHU3HU;

MP 28 BJIAJIETh Pa3IMYHBIMU CITIOCOOAMU OOIEHHS ¥ B3aUMOJICHCTBHUS;

MP 29 apryMEeHTHPOBAHHO BECTH JIUAJIOT, YMETh CMAr4aTh KOH(MIMKTHBIE CUTYallUU;

MP 30 Pa3BEpPHYTO U JIOTMYHO M3J1araTb CBOX TOUKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

COBMECTHAs 1eATe1bHOCTh

MP 31

MMOHUMATh W UCITOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHINBHIYAIHbHOU PaOOTHI,

MP 32

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUU C y4eTOM OOIIMX MHTEPECOB U
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BO3MOKHOCTEH KaXJ10ro 4iIC€Ha KOJIJICKTHUBA,

MP 33 MPUHUMATH 111 COBMECTHOM JEeATEIbHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH
JEUCTBUA IO €€ JOCTHUKEHMIO: COCTaBJISITh IUJIaH JCHCTBUH, pacnpeAcsisiTb POJIh C
y4ETOM MHEHUH YYaCTHHKOB O0CYX/IaTh Pe3yJbTaThl COBMECTHON pabOTHI;

MP 34 OIICHUBATh Ka4eCTBO CBOETO BKJIAaJia M KaXJOT0 Yy4YacTHHKAa KOMaHIbl B OOIIMIA
PE3yNbTAT MO Pa3pabOTAHHBIM KPUTEPUSIM;

MP 35 npejjaraTb HOBbIE MPOEKTHI, OIIEHUBATh UACU C MO3UIMKM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

MP 36 KOOPJMHHUPOBATh W BBHINOJHATh PadOTy B YCIOBHUSIX PEATbHOT0, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

MP 37 OCYILIECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIUYHBIX CHUTYyalUsX,

IIPOABJIATH TBOPYCCTBO U B006pa)KeHI/IC, OBITE MHHUIIWMAaTHUBHBIM.

OBjaaenue YHUBEPCAJIBHBIMHA PEryJIiITUBHBIMU JelCTBUAMMU

CaMOOpraHu3anus

MP 39

CaMOCTOATCIIBHO COCTABJIATL IIJIaH PCHICHUA HpO6JI€MI)I C YUYCTOM HMMCIOMIUXCA
PeCypcCoB, COOCTBEHHBIX BO3MOYKHOCTEHN U npez[nhoeHI/Iﬁ;

MP 41 pacHIMPSITh PAMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMUHBIX NMPEIIOYTCHUI;

MP 42 JefaTb OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHue;

MP 44 CIocoOCTBOBaTh ()OPMUPOBAHMIO M MPOSBICHUIO LIMPOKOW SPYAULUU B Pa3HBIX
00JIacTsIX 3HaHWH, TOCTOSHHO IMOBBIINIATH CBOW OOpa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHB;

CAMOKOHTPOJIb

MP 45 JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

MP 46 BJIJIETh HABbIKAMU IIO3HABATEJIbHON pe(diIeKcuu KaKk OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUN U MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MP 47 MCI0JIb30BaTh NpHUEMBbI pe(IeKCUH JIJIsl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHHUS;

IMOLMOHAJIBHBIH HHTEIEKT, IPEAN0JIAraluui cgpopMupoOBaHHOCTH

MP 49

CAMOCO3HAHUS, BKJIIOYAIOUIETO CIHOCOOHOCTh IIOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIpPaBJIEHUS Pa3BUTHUS COOCTBEHHOM AMOIMOHANBHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

MP 50

CaMOpPCryJIMpoBaHud, BKJIIOYArOICro CaMOKOHTPOJIb, YMCHUC MNPpUHHUMATDH
OTBE€TCTBECHHOCTH 3a CBOC ITOBCJACHUC, CIIOCOOHOCTE AANTUPOBATLECA K SMOIIMOHAJIbHBIM
HU3MCHCHUAM U IPOSABIIATH FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY,

MP 51

BHYTPEHHEH MOTHMBAILIMM, BKJFOUYANOIIEH CTPEMJICHHE K JOCTH)KCHHMIO LIETU U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTh, YMEHUE JEIUCTBOBATD, UCXO U3 CBOMX BO3MOKHOCTEH;

MP 52

OMIIaTHUH, BKJIIO‘-I&IOH.ICﬁ CIIOCOOHOCTh HOHHUMATH SMOIUOHAJIBHOC COCTOAHUC APYIUX,
YUUTBIBATE €ro Mnpu OCYIICCTBIICHMU KOMMYHUKAIWH, CIIOCOOHOCTEL K COYYBCTBUIO U
CONICPCIKMBAHUIO,

MP 53

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C
JAPYTUMH JIFOABMH, 3a00TUTHCS, IPOSBIISATH UHTEPEC U Pa3peliaTh KOH(IUKTHI,

npuHsTHE ced

sl U APYIHUX JIIOAel

MP 54 IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,
MP 55 IIPUHUMATh MOTHUBBI W apPryMEHTbl JpPYIHX JIOJEH IpU aHaJIM3€ pPe3yJIbTaTOB
JESITENIbHOCTH;
MP 56 MIpU3HABaTh CBOE MPABO U MPABO APYTHUX JIt0JIeH Ha OMHUOKH;
MP 57 pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUHU APYTOTO YEIOBEKA,;
IIpenmeTHble pe3yabTaThl 6a30Bblii ypoBensb (I1P 6)
I1P6 01 BJIaJICHUE METO/IAMH JI0KA3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a/1a49; YMEHUE

(pOpMy.HI/IpOBaTB ONpPCACIICHNA, AKCHOMBI U TCOPCMbI, HPUMCHSATHL UX, IPOBOJUTDH
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JTIOKa3aTeJIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS 3a]1a4;

I1P6 02

yYMEHHUE ONICPUPOBATh MOHIATUAMU: CTCIICHb YKCIIA, JTOrapru(M YKciia; YMCHHUE
BBIMOJIHSTH BBIYHUCIICHHE 3HAYCHUI U TIPE0OPa30BaHKsI BRIPAKCHUH CO CTETICHSIMHU U
norapudmamu, peodpa3oBaHus IPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

I1P6 03

YMEHUE OIIEPUPOBATH MTOHATUAMU: PALIMOHAIBHBIC, UPPAL[MOHAIIBHBIE, TIOKA3aTEIIbHEIE,
CTETIEHHbIE, JTOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX
CUCTEMBI,

I1P6 04

YMEHHUE ONIepUPOBATh MOHATUAMU: (PYHKIUS, HENIPEpbIBHAS (PYHKIINS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHbII HHTErpall; YMEHUE HaXOAUTh IPOU3BOHbIE
3JIEMEHTAPHBIX (DYHKIIMIA, HCIIONIB3YsI CIIPABOYHbIE MAaTepHAIIbL; UCCIIEAOBATH B
IPOCTEHIINX CcIydasiX GYHKIUN HA MOHOTOHHOCTh, HAXOAUTh HAUOOJIbIINE U
HAaMMEHBIINE 3HAYeHUs! PYHKUUH; CTPOUTH Tpa(UKi MHOTOUYICHOB C HCIIOJIb30BaHUEM
anmapara MaTeMaTUYeCKOr0 aHaJIu3a; IPUMEHATH IPOU3BOJHYIO IIPU PELICHUM 3a/1a4 Ha
JBUKEHME; peIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA HAauOOJIbIINE U
HAauUMEHBIINE 3HAYEHUS], Ha HAX0XICHUE IIyTH, CKOPOCTH U YCKOPEHHMS;

I1P6 05

YMEHHUE ONEpUPOBATh MOHATHAMU: palliOHAIbHAS QYHKIUS, TOKa3aTeNbHas (PyHKIHS,
cTeneHHas QyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpHUYecKre QyHKIUHY,
oOpaTtHbIe PYHKINU; YMEHHE CTPOUTH TpaPUKN U3YIEHHBIX (PYHKINI, UCTIOIB30BATh
rpaduKy Mpu U3y4EHUU MPOIIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a]a4 U3 IPYTUX
y4eOHBIX PEMETOB U 33j1a4 U3 peallbHOW KHU3HH; BEIPAXXaTh (OPMYJIaMU 3aBUCIMOCTH
MEXy BEJINYNHAMU;

ITP6 06

YMEHHE pelllaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI, JOIH U
4acTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3aa4l U3 00JacTu
YIIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PMHAHCAMH ); COCTABIIATH BBIPAKEHUS, YPAaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJ1a4H, UCCIEA0BATh II0OJy4YEHHOE PELICHUE U
OLIEHMBATh MIPaBJ0N0I00HOCTh PE3YNIbTATOB,;

I1P6 07

YMEHHE OTIepUPOBAThH MOHATHAMU: CpeHee apruPMeTHIecKoe, MeuaHa, HanOobIIee U
HAaMMEHBIIIEE 3HAYCHHUS, pa3Max, JUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHUE YHUCIOBOTO
Habopa; yMeHue U3BIEKaTh, HHTEPIPETUPOBATh HH(OPMAIINIO, IPECTABICHHYIO B
Ta0auIaX, Ha qUarpaMMax, rpadukax, OTpakarollyto CBOMCTBA PeaIbHBIX MPOIIECCOB U
SIBIIGHUI; TIPEJICTABISATh HH(POPMALIHIO C TOMOIIBIO TaOIUI[ ¥ TUarpaMM; UCCIeA0BaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCJIEC C TPUMEHEHUEM IpapUIECKUX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

ITP6 08

YMEHHUE ONepUpOBaTh MOHATUSAMU: CIyYalHBIN OIBIT U ClyyaifHOEe cOObITHE,
BEPOSTHOCTH CIy4alfHOTO COOBITHUS; YMEHUE BBIUNCISTH BEPOSITHOCTD C
HCIOJIb30BaHNEM TpaduYEeCKUX METOI0B; IPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE (DaKThI U (OPMYIIBI IPH PEILICHUH 3aa4;
OLICHHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIT; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHUE MPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B
MIPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

I1P6 09

YMEHHE ONepUPOBaTh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPAaHHBIN YTOJI, CKPELIUBAIOIIMECS MIPSIMbIE, ApaIeIbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJlI MEXKAY MPSIMBIMHU, YTOJ MEXKIY
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKAY TUIOCKOCTSIMU; YMEHUE
WCIOJIb30BATh MPH PEIICHUH 3a/1a4 U3y4eHHbIE (PaKThl M TEOPEMBI INITAHUMETPUH;
YMEHHE OIIEHUBAaTh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I1P6 10

YMEHHUE ONIepUpPOBaTh MOHATUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA, KYO,
napaJulesenure]], npu3Ma, TupaMuaa, Gurypa ¥ HOBEpXHOCTb BPAIIECHHS, IIMIHHAD,
KOHYC, 1map, cepa, ceueHus: GUrypsl BpalleHus, INOCKOCTb, Kacaromascs cepsl,
ITMH/PA, KOHYCA, IJIOMIA b TOBEPXHOCTH MMPAMU/IBL, TIPU3MBI, KOHYCa, IMINHAPA,
wiomazab chepsbl, 00beM KyOa, IPSIMOYTOJIBHOTO NapajuieIenuneia, MupaMuIsl,
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MIPU3MBI, HWIMH]PA, KOHYCA, I1apa; yMeHue n300pakaTh MHOTOTPAaHHUKU U
MMOBEPXHOCTU BPAIIEHUS, UX CEUCHHUS OT PYKH, C TOMOIIIbIO YEPTEHKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CHMMETPUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPAaBUIbHBIE MHOTOIPAHHUKY;

ITP6 11

YMEHHUE ONEPUPOBATh MOHITHSIMU: JIBI)KCHHE B TIPOCTPAHCTBE, MOI00HBIC (DUTYPHI B
MIPOCTPAHCTBE; UCIOJI30BATh OTHOIICHHE TUIONIA/IeH TOBEPXHOCTEH 1 00bEMOB
MOAOOHBIX (PUTYp NP PEIICHUH 3a/1a4;

I1P6 12

YMEHHE BBIYHCIISATH TEOMETPUUCCKUE BEIIMYUHBI (JITTMHA, YTOJI, TUIOIIA b, 00BEM,
TIONIA/Ib MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHBIE (JOPMYIIBI U METOJIBI;

I1P6 13

yMEHHUE ONepUPOBATH MOHATUSIMHU: MPAMOYTOJIbHAS CUCTEMAa KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE MPOU3BECHHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCII0; HAXOUTh C TOMOIIBIO
M3Y4YEHHBIX (POPMYI KOOPAUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXTY IBYMS
TOYKAMU;

I1P6 14

yYMEHHE BHIOMPATh MOIXOASIINNA U3YUEHHBIN METO/ /Ul PEeIleHUs 3a]aul, PacliO3HABATh
MaTeMaTH4ecKue (PakThl 1 MATEMAaTHICCKHE MOJICIH B IPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJIUTH IPUMEPBl MATEMATHUYECKUX OTKPBITUI
POCCHUIICKON 1 MUPOBOW MATEMATUYECKON HAYKH.

[Py 01

YMEHUE ONEepUpPOBaATh NOHATUSMU: ONIPEAEIICHUE, aKCHOMa, TEOPEMA, CIIE/ICTBUE,
CBOWCTBO, PU3HAK, JI0KA3aTEIBCTBO, PABHOCHIIBHBIE (DOPMYITUPOBKHU; YMEHHE
(dbopMynrpoBaTh 00paTHOE U MPOTUBOIOIOKHOE YTBEPKICHUE, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh METOJl MAaTEMaTUUECKON UHIYKIIUHU; TIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKACHUS IIPU PELICHUH 3a]1a4, OLIEHUBATh JIOTUYECKYIO
IIPaBHWJIbHOCTb PACCyXICHMUI;

[TPy 02

YMEHUE OIIEpPUPOBATh NOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, ONEpaLliU HaJ
MHOECTBAMHU; YMEHHUE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIrapar JJis
ONMCAaHUsA PEABHBIX MPOLECCOB U SIBJICHUMN U IIPU PELICHUU 3a]1a4, B TOM YHUCIIEC U3
JPYTUX Y4eOHBIX TPEIMETOB;

[Py 03

YMEHHE ONepUpOBaTh MOHATUSAMU: Tpad, CBsI3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ1aBaTh U OMUCHIBATh rpadbl pa3InYHbBIMU CIIOCOOAMU;
MCI0JIb30BaTh Ipadbl IPH pEHICHUH 33]1aY;

[1Py 04

yMEHHE CBOOOHO ONepUpPOBaTh MOHATUAMU: COUETaHHE, IIEPECTaHOBKA, YHCIIO
COYETaHMM, YUCIIO epeCTaHOBOK; OMHOM HpI0TOHA; yMEHNE IPUMEHSTh
KOMOMHATOpHbIE (DaKThl U PACCYXJIEHUS JUIsl pellIeHHs 3a]1a4;

[1Py 05

YMCHUCEC ONECPpHUPOBATH MOHATHAMU: HATYPAJILHOC YUCII0, IIEJI0C YN CIIO, OCTATOK I10
MOAYJIO, pallMOHAJIBHOC Y1 CJIO, UPPATUOHAJIBHOC YUCII0, MHOXKCCTBA HATYPAJIbHBIX,
LEJIBIX, palMOHAJIBHBIX, )ICfICTBI/ITC.]'IBHBIX YHUCCII; YMCHHUEC HUCITIOJIB30BATh IMPU3HAKHN
ACIINMOCTH, HalMEHBIIMH O6H_II/Iﬁ JACIINUTEIIb 1 HAUMCHBIICC 06]].[66 KpaTHOC, aJITOPUTM
EBKJ’II/II[a IIpU pCHICHUH 3aaa4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UITUOHHBIMH CUCTEMaMU
CUHCIICHHA,

[TPy 06

yMeHHEe CBOOOTHO OTIEpUPOBATH MOHSATUSMHU: CTETICHB C IIEJIBIM TI0Ka3aTesieM, KOpEeHb
HaTypaJbHOM CTENEHH, CTENEHb C PAllMOHATIBLHBIM MOKA3aTeeM, CTENEHb C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTeseM, JIorapudm dncia, CHHYC, KOCUHYC U
TAHT€HC TPOU3BOJILHOTO YUCJIA;

[Py 07

YMEHHE ONEpUPOBATh MOHATUSIMU: TOXKAECTBO, TOXKJIECTBEHHOE ITPe0Opa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCUIILHOCTh
YpaBHEHU, HEPABEHCTB U CUCTEM, PAllHOHAJIbHBIE, UPPALIMOHAIBHBIE, T0KA3ATEIbHBIE,
CTETIeHHbIE, JTorapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS, HEPAaBEHCTBA U
CHUCTEMBI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JINYHBIX
IIPUEMOB; PEIIATh YPABHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapAMETPOM; IPUMEHSATH
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JUI PEIICHU MaTEMaTHYECKUX 3a7a4 U 3a1a4 U3
pa3nuYHbIX 001aCTeH HAYKH U pealIbHOW KHU3HH;
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TPy 08

yMEHHE CBOOOJIHO OIEpUPOBaATh MOHATHAMU: Tpaduk (yHKIHMHM, oOpaTHas (QyHKIHS,
KoMIo3uLusl (QyHKIMHA, JUHEeWHas (YHKIMS, KBaapaTuyHas (QYHKLIHUS, CTETeHHas
GYHKIOMS C  IEeIbIM  IOKaszaTeleM, TPUTOHOMETpUYecKkue (QYHKIUH, oOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKIMH, TIOKa3aTelbHas U JorapupmMudeckas QyHKIMH;, YMEHUE
CTpOUTH rpaduku PYHKIUH, BBITIOIHATD NTpeoOpazoBanus rpadukoB GyHKIINM;,

YMEHHUE HCIOIb30BaTh IpaduKu (PYHKUUH JUISI M3YYEHHs MPOLECCOB M 3aBHCUMOCTEH
IPU pELIeHNH 337a4 U3 JIPYruX Y4eOHBIX MPEAMETOB M M3 PEalTbHOW JKU3HH; BBIPAXKATH
(dopMynaMu 3aBUCUMOCTH M@Ky BETHUYUHAMU;

yMEHHE CBOOOJHO ONEpHPOBAaTH MOHSATHAMHU: YETHOCTh (YHKIHMH, NEPHOANIHOCTH
(GyHKINH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (pyHKIIUH,
HanOoJIblIee ¥ HAaMMEHbIIee 3HaYCHUS! (PYHKIUH Ha MPOMEXKYTKE, YMEHHE MPOBOIHUTH
uccleoBaHue (QyHKIIIH;

yYMEHHE HWCIOJIb30BaTh CBOWCTBA M Tpaduku (YHKUUH IS pEIICHHs YypaBHEHUH,
HEpaBEHCTB W 3a/a4 C IapaMeTpaMu; H300paxkaTh HAa KOOPIWHATHOM IUIOCKOCTH
MHO)KECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB M UX CHCTEM;

I1Py 09

YMCHUC CBO6OZIHO ONCpHUPOBATH NOHATUAMM: IOCIICAOBATCIBHOCTD, aqu)MeTquCKaﬂ
Iporpeccus, rcoMCTpUuICCKas IporpecCus, OECKOHEYHO y651Ba101ua51 reoMCTpHUYICCKas
mporpecCusd; yMCHHUE 3a/laBaTh IIOCICA0OBATCIIBHOCTH, B TOM YUCJIC C ITIOMOIIBLIO

PEKYpPPEHTHBIX popmyi;

TPy 10

YMEHHE ONEpUPOBATH MOHATHIMHU: HETIPEPHIBHOCTH (DYHKIIMH, aCHMIITOTHI rpaduka
¢GbyHKLMY, IepBast ¥ BTOpast IPOU3BOIHAs (PYHKLIUU, FEOMETPUUECKU U (Pru3nyecKuii
CMBICJI IPOU3BOIHOM, IEPBOOOpPA3Hast, OIPEACIICHHbIN HHTErpail; yMEHUE HaX0IUTh
acUMIITOTHI rpaduka GYHKLINHU; YMEHHE BBIYUCIAThH IPOU3BOIHBIE CYMMBI,
MPOU3BEICHNUS, YACTHOTO U KOMITO3UIIMH (DYHKIHI, HAXOIUTh YpaBHEHHE KacaTeIbHON

K rpaduky QyHKINU;

TPy 11

YMEHHUE ONEPUPOBATH MOHATUAMU: KOMIIIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE
qucia, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4yKcia, (hopMa 3amucy KOMIJIEKCHBIX YHCe
(reomeTpuyeckasi, TPUTOHOMETPHYECKAsl U anredpanyeckas); yMeTb IPOU3BOAUTD
apupMeTHyecKue JeHCTBUS ¢ KOMIUIEKCHBIMU YMCIaMU; IPUBOIUTH IPUMEPHI
HCIIOJIb30BAaHNsI KOMIUIEKCHBIX YHCEIT,

[Py 12

yMeHHUE CBOOOHO ONepUpOBaTh MOHATUSAMU: cpe/iHee apupMeTHIecKoe, MeinaHa,
HanOoJIbIlIee Y HANMEHBIIIEE 3HA4YCHHA, pasMax, JUCHICPCUA, CTAHAAPTHOC OTKIIOHCHUC
JUISL OTIMCAHMS YHUCIIOBBIX JAaHHBIX; YMEHUE UCCIIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM
quclie C IPUMEHEHUEM IpapUUecKUX METOOB U AJIEKTPOHHBIX CPENICTB; rpaduuecku
HCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO AUarpaMM pacCeuBaHUs U
JIMHEWHOUN PErpeccuu;

[Py 13

YMEHHUE HaXOJUTh BEPOSTHOCTH COOBITUH C MCTOIb30BaHUEM IPa(hUIECKUX METO/IOB;
MPUMEHSTD JUIsl pelIeHUs 3a1a4 (POpPMYIIbI CII0KEHHSI U YMHOKEHHSI BEPOSITHOCTEH,
¢dbopmyiy monHOM BepoaTHOCTH, (popmyny bepHymninu, komOuHAaTOpHBIE (PAKTHI U
(hopMyIIbl; OLIEHUBATh BEPOSATHOCTH PEANIbHBIX COOBITHI; YMEHHE OTIEpUPOBATH
MOHATUSAMM: CIIydaliHasi BEJIMYMHA, PACIPEIEICHUE BEPOSITHOCTEN, MATEMATUUECKOE
OKUJaHHe, JUCTePCUsl U CTaHIApTHOE OTKJIOHEHHUE Cy4yallHOW BETUYMHBI, PYHKIIUU
pacrpeneneHus U IIIOTHOCTU PaBHOMEPHOT0, II0KA3aTEIbHOTO U HOPMAJIbHOTO
pacnpeneneHnii; yMEHHE UCII0Ib30BaTh CBOMCTBA U3YUYEHHBIX PACIIPENECIICHHN IS
peleHus 3a/1a4; 3HaKOMCTBO C IMOHATUSAMH: 3aKOH OOJIBIIINX YHCEII, METO/IBI
BBIOOPOYHBIX HCCIIE0BAHUMN; YMEHNE IPUBOIUTH IPUMEPDI MPOSIBICHUS 3aKOHA
OOJIBIIIMX YHCEJl B IPUPOIHBIX M OOLIECTBEHHBIX SBJICHUSX;

TPy 14

yYMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMH: TOUKA, PsiMas, IIIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIyd, IIJIOCKUH yroJl, IBYTPAHHBIN YroJl, TPEXTPaHHBINM YIoJl, epeceKaromuecs,
MapaJuIeIIbHBIE U CKPEIIUBAIOIINECS IPSAMBIE, TAPAJLIEIBHOCTD U NIEPIICHANKYIAPHOCTD
MPSAMBIX U IJIOCKOCTEH, YIOJl MEXAY IIPSAMBIMH, YIOJI MEXAY MPSAMOM U IUIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMHU; YMEHHUE MCIOIb30BaTh IPU PEIICHUM 3a/1a4 U3yYEHHBIC
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(akThl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOHEKTOB B
OKpY’KaIOIllEM MUPE; YMEHUE OIIEPUPOBATH MOHATUSIMU: MHOTOTPAaHHUK, CEUYEHHE
MHOTOTpaHHUKA, MPAaBUIbLHBIH MHOTOTPaHHUK, IPU3Ma, hupaMuia, Gurypa u
MOBEPXHOCTh BpALICHUS, IUIHH]IP, KOHYC, IIap, chepa, pa3BepTKa MOBEPXHOCTH,
CeueHus KOHyca U IWIMHIPA, apajlieldbHble OCU WM OCHOBAHMIO, CEYCHHE Iapa,
IUIOCKOCTB, Kacaromasics chepbl, IMINHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHMKa, H300pakaTh MHOTOTPAHHUKH, (PUTYpBI U TOBEPXHOCTH BpaIllEHUs, UX
CEUEHUs, B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOICTBA
reOMEeTPUUYECKUX PUTYp, CAMOCTOSITENEHO (POPMYIUPOBATH ONPEACTICHUS N3y4aeMbIX
¢buryp, BBIABUraTh TUIOTE3BI O CBOMCTBAX U MPU3HAKAX FEOMETPUIECKUX (HUTYD,
00OCHOBBIBATh WJIM OMPOBEPraTh UX; yMEHUE MPOBOAUTD KIAaCCU(PUKALUIO (PUTYD 110
Pa3IUYHBIM PU3HAKAM, BBITIOJIHATH HEOOXOMMBIE TOTIOJHUTEIbHBIE IIOCTPOCHUS;

ITPy 15 yMEeHHE CBOOOIHO OIEpHPOBATh NOHATHUAMHU: IUIOMAb PUTYpPEL, 00beM (GUTYpBI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH JIO0 ITNIOCKOCTH, PACCTOSTHUE MEXTY MPSIMBIMH,
pacCTOsTHUE MEXy TUIOCKOCTSMH, TUIOIIAb cepbl, IUIOIa b TOBEPXHOCTH THPAMU/IbI,
IPU3MBI, KOHYCa, IIWIHHIPA, 00beM Ky0a, IPsIMOYTOJIBHOTO TapajulesIeuIIea,
UPaMHU/IbI, TPU3MBI, IWIMHAPA, KOHYCA, IIapa; yMEHHE HAXOAUTh OTHOLICHHE 00BEMOB
noI0OHBIX GUTyp;

ITPy 16 yMEHHE CBOOO/IHO OIIEPUPOBATH MOHITUSIMH: ABWKEHUE, TTapaUICIIbHBIN ITEPEHOC,
CUMMETpHUS Ha IIOCKOCTU U B IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3zoBaHue noaoous,
1oJJ00HbIe (GUTYPhI; YMEHUE PACIIO3HABATh PAaBHBIC U 1O00HBIE (PUTYPBI, B TOM YHCIIC B
IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIIOJIB30BATh T€OMETPUIECKUE
OTHOIICHUSI, HAXOAUTh T€OMETPUYECKUE BETMYHMHBI (JUIMHA, YTOJI, TUIONIA/b, 00bEM) IPU
pENICHNH 33]1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U M3 PeaTbHOU KHU3HU;

[Py 17 yMEeHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: MPAMOYTOJIbHASI CUCTEMAa KOOPIMHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BECHHE
BEKTOpa Ha YHCJIO, pa3ioKeHne BEKTOpa Mo 0a3ucy, CKaIsipHOE IPOU3BEACHHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE HUCII0JIb30BATh BEKTOPHBIN
Y KOOPJMHATHBIA METO /Ul PELICHUs TeOMETPUUYECKUX 3aay U 3a]a4 APYTUX y4eOHBIX
MIPEeIMETOB; ONEPUPOBATh MOHATUAMU: MaTpulia 2 X 2 U 3 X 3, onpenenuTenab MaTpULbL,
TE€OMETPUUYECKUN CMBICT ONPENETUTENS;

[Py 18 YMEHHE MOJCIIMPOBATh PEAIBHBIE CUTYAIIUU Ha SI3bIKE MATEMATUKHN; COCTABIATh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIE0BATh
IIOCTPOEHHBIE MOJIEININ C HCIOIb30BAaHUEM allllapara ainreopbl, UHTEPIPETUPOBATH
MIOJIyYEHHBIN PE3YJIbTAT; CTPOMTh MATEMAaTUYECKUE MOEIHN C IIOMOILBIO
reOMETPUYECKUX MOHATUH U BEJIMYHH, PEIIaTh CBS3aHHbIE C HUMU MPAKTUYECKUE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOJIENb U MHTEPIIPETUPOBATD MTOJIY4YEHHBIH
pe3yiabTaT; pelaTh MPUKIAIHbIE 3aa4l CPEACTBAMHA MATEMATHYECKOTO aHAIN3a, B TOM
qHcIIe COLMATbHO-3KOHOMUYECKOTO U (DU3MYECKOTO XapaKTepa,

ITPy 19 yMEHHUE BRIOMPATh MOIXOSAIINNA METO/ JIJIsl PEIICHUS 3aa91; TOHUMaHUE 3HAYMMOCTH
MaTeMaTHKU B U3yYEHUU MPUPOIHBIX U OOLIECTBEHHBIX MPOIIECCOB U SBJICHUN; yMEHHE
pacro3HaBaTh NPOSBICHAE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, YMEHUE IIPUBOJIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUNCKON U MUPOBOM MaTE€MaTUYECKON HAYKH.

B  nmpomecce ocBoenuss mpenmera  «MartemaTukay y  0OyYaroIIMXCS
L[EJICHANIPaBICHHO (OPMUPYIOTCS  YHUBEpCaJbHble YydeOHble JEHCTBHUS, BKIIOYas

(dbopMHUpOBaHUE KOMIIETEHIMH O0ydYaromuxcs B 00JacTU y4yeOHO-HCCIIEOBATENbCKON U
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HpOCKTHOﬁ ACATCIIbBHOCTHU, KOTOPBIC B CBOKO OYCPCAb 00eCreynBaroT MMpEEMCTBCHHOCTD

dbopmupoBanus oomux kommereHiui GI'OC CIIO.

Buabl ynuBepcajabHbIX Y4eOHbBIX Koabi HaumenoBanune OK (B cooTBeTCTBUM €
nercTBHii OK ®I'OC CIIO no 08.01.28 Mactep
Droc Coo OTIEJOYHBIX CTPOUTEIbHBIX U
JIeKOPATHBHBIX padoT)
[To3HaBarebHbIE YHUBEPCAIbHbIC OK 02 | Mcnosnp30BaTh COBPEMEHHBIE CPEICTBA TTOUCKA,
yueOHble neiictBus (popmMupoBanue aHaJIM3a U UHTEPIIPETauy HHHOPMAIIUU U
coOCTBEHHOM 00pazoBaTENbHON UH(GOPMaIlMOHHbIE TEXHOJIOTUU ISt
CTpaTeruu, co3HaTenbHoe (popMUupoBaHUe BBITTOJIHEHUS 33124 TPO(eCCHOHATbHON
00pa30BaTeNbHOTO 3a1mpoca) JIeSITeNIbHOCTH
KOMMyHUKaTUBHBIE YHUBEPCAIBHBIE OK 04 | OddexruBHO B3amMoaeCTBOBATH B pabOTATh
yueOHbIe AecTBUS (KOJUIEKTUBHAS U B KOJUIEKTHUBE U KOMaH/Ie
UHAUBHUAYaJIbHAS JESTENbHOCTD JUIs OK 06 | ITposiBIATh IpaXk/1aHCKO-IIaTPUOTUYECKYIO
peleHus yueOHbIX, T03HABATEIbHbIX, MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
UCCJIEIOBATEIbCKUX, IPOEKTHBIX, MOBEJICHUE HA OCHOBE TPAAUIIMOHHBIX
npodeccCuoHaNBHBIX 3a71a4) o0I11eue0BeYeCKUX [ICHHOCTEH, IPUMEHSTh

CTaHJApPTHl aHTUKOPPYIITHOHHOTO MOBEICHHS
PerynsatuBnble yHuBepcaibHble yueOHble | OK 01 | BeiOupars ciocoOsl perieHus 3aaay

JeyicTBus (LienenolaraHue, npodecCHOHATBHOMN e TETLHOCTH
IUIAHUPOBAHKE, PYKOBOJCTBO, KOHTPOJIb, IIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM,;
KOppeKus, noctpoerne nHauBuayansHord | OK 03 | I[lnanupoBath 1 pean30BbIBaTH COOCTBEHHOE
00pa3oBaTeNbHON TPACKTOPHH) npogeccuoHaIbHOe U IMYHOCTHOE pa3BUTHE,

MpeANPUHUMATEIBCKYIO 1€ITEIbHOCTD B
npodeccnoHaIbHOM cepe, UCO0Ib30BaATh
3HaHUS 110 PUHAHCOBOM IrPaMOTHOCTHU B
pa3IMYHBIX )KU3HEHHBIX CUTYalMsIX.

B 1nensix noarotoBku o0ydaronuxcs K Oyayiie mpoecCuoHaaIbHON IeSITENbHOCTH
npyu U3ydeHUu ydeOHoro mnpeamera «MaTemMaTukay 3akKIajbIBacTCs OCHOBa IS
dbopmupoBanus [IK B pamkax peanuzanuu OOII CITO no mpodeccun 08.01.28 Macrtep

OTACIOYHBIX CTPOUTCIBHBIX U JCKOPATHUBHBIX pa60T.

Koawbl HaunmenoBanmue IIK (B coorBercTBrM ¢ PI'OC CIIO no 08.01.28 Mactep
1K OT/€JI0YHBIX CTPOUTEIbHBIX M 1eKOPATHBHBIX PadoT)

HaumenoBanue B/{
Bbino/iHeHHEe MOHTAKa KAPKACHO-00IIMBHBIX KOHCTPYKUM

[1IK 2.2. | BomoasaaTte pa®oThl MO MOHTaXy KapKacHO-OOIIMBHBIX KOHCTPYKIHUH W3 pPa3IHYHBIX
MaTepHaJIoB.

I1K 2.3. | BBINOJHATH OTAENKY KapKacCHO-OOIIMBHBIX KOHCTPYKIIUH.
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2. OFBEM YYEBHOI'O IIPEIMETA U BUJIbl YYEBHOM PAEOTHI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOI0 peaMera 234
OcHoBHoOe coepkaHue 223
BT. U..

TEOPETUIECKOE O0yUeHUE 125
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 98
IIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME 3
BT. U..

TEeOopeTHYecKoe 00yJIeHne 3
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 0
CamocrosiTesibHast padoTa 0
Koncyabranuu 4
IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 4
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3. COAEP KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

Kox Hanpasjenue
Oo0bem Kon o0pa3oBart ?czgz::fﬂl?:()
HaumenoBanue Conep:kanue y4eOHOro MaTtepuasia u GopMbl OPraHu3amum B 00pa30BaTEeJILHOIO eJIbHOI'0 nfmnocn,lor(fl
pa3aesioB U TeM AeATeJIbHOCTH 00y4AOIIHUXCHA yacax pe3yabrata ®I'OC pe3yjabTart
COO 2 ®IOC pe3yJbTara
NMpOrpamMmbl
cHo BOCIIUTAHUS
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Pasznea 1. Yucia 1 BLIYUCIECHUA 34
Tema 1.1 Coaep:xxanue y4eOHOro MaTepHuaJia 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MmuoxecTBa Pamyonanbuele unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, 2 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
PaLMOHATBHBIX U | [POLIEHTSHI, OecKOHEUHbIe TIEpHOIUECKUE Ipo6H. MP02, MP03, MP04, JIPBP 18, JIPBP
JACUCTBUTEIIBHBIX Apudmerndeckue omnepanud ¢ palnuoOHAJIbHBIMH YHCJIAMH, MP07, MP16, MP18, 19, JIPBP 21,
qmcen peoOpa3oBaHysl YHCIOBBIX BhIpaKeHHUH. [IpuMeHenne apobeii MP19, MP20, ITP601, JIPBP 22
[1P602, T1P6 03, IIpy01 [TozH

U NPOLIEHTOB Ul PELICHMs NPUKIAIHBIX 3a7a4d U3 Pa3IndHbIX
OTpaciey 3HaHUW U pealbHOMN KU3HU. [[efiCTBUTENBHBIE YNCIA.
PanyonanbHble M UppalMoOHAJIbHbIE YHcaa. ApupMETHYECKHE
omnepanuy C JAeWCTBUTENbHBIMU 4YHciaaMu. [IpuOmmkéHHble
BBIUMCJICHUS, IpaBWJIa OKPYIVIEHUS, NPHUKUAKA M OLIEHKa
pe3ynbTaTa BblMMCIEeHHWA. HarypaibHble W 1enble  4YHCIIA.
IIpu3Haku nenumocTH Uensix yucen. IIpuMeHeHne mpu3HAKoB
JEIMMOCTH LENbIX YHUCeNl, HauOOoNbIIMN OOIMHA JeTuTeNb
(manee — HO/l) u nanmensInee oobmiee kpatHoe (nainee —HOK),
OCTAaTKOB 10 MOAYJIIO, aJITOpUTMa EBKIMAA Uil peleHns 3a1a4
B Lenbix yucnax. KommiuekcHele uncna. AnreOpandeckas U
TPUTOHOMETpHYECKass (OpPMBbI 3alMCH KOMIUIEKCHOTO YHCIa.
Apudmernyeckue oOnepalMu ¢ KOMIUIEKCHBIMH —YHCIIAMH.
N300paxeHne KOMIUJIEKCHBIX 4YHCET Ha  KOOPAMHATHOM
mnockoct. Popmyna Myaspa. Marpuna cUCTEMBI JIMHEMHBIX
YpaBHEHUU. Onpenenurenb MAaTpPUIIBI 2%2, €ro
T€OMETPUYECKUM CMBICI W CBOMCTBA; BBIYUCIICHHE €TI0
3HAYEHMs]; IPUMEHEHHE OINPENENNTENS I PEIICHUs] CUCTEMBI

[1Py02, ITPy05, TTPy06,
[Py 11, [IPy19
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Hanpasjenue

Kon
Oo0bem Kona oOpa3oBart BuOCHHTaTeHLHO
il padoThI, KOJ
HauMmeHnoBaHnue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
CIIO NPOrpamMMbl
BOCIIUTAHMSI
JIMHEWHBIX YPABHEHUM.
IpakTuyeckoe 3ansaTue Ne 1: «PaccMoTpenne apupmMeTHIecKux 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
JIeNCTBUI HAJ YHCIaMM)) 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MP0O7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, I1P601, JIPBP 22,
[1P602, T1P6 03, I1py01 ITo3sH
[1Py02, ITPy05, TTPy06,
[1Py 11, [1Py19
Ilpogheccuonanvro opuenmuposannoe cooepicanue
[IpakTUKO-OPUEHTHUPOBOYHBIE 3a/1a4H TEXHOJIOTHYECKOTO 1 JIPO1, JIPO6, JIPOS, JIP | OK 01 OK | JIPBP 13, JIPBP
npodus. 14, JIP16, JIP20, MPO1, | 02, OK 03, | 14, JIPBP 16,
MPO02, MP03, MP04, OK 04, OK | JIPBP 18, JIPBP
MP07, MP16, MP18, 06 19, JIPBP 21,
MP19, MP20, ITP601, JIPBP 22
I1P602, ITP6 03, I1py01 [TosH
[1Py02, TTPy05, ITPy06,
[Py 11, I[IPy19
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia 4
Crenens ¢ nenbM | CrerneHpb ¢ 1edbIM MokazateneM. CtanmaptHas GopMma 3amucu 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
ToKazaTejieM NeNCTBUTENHHOTO uncia. Vcmonp30Banue moaxoasmei hopmsl 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
3alMCH JEUCTBUTEIBHBIX YMCEN Ul PELICHUS] MPAKTHUYECKUX MP02, MP03, MP04, JIPBP 18, JIPBP
3a7a4 U MpeCTaBieHUs NaHHbIX. CTeneHb ¢ palMoHaIbHBIM MPO7, MP16, MP18, 19, JIPBP 21,
mokazareineM. CBOMCTBA CTCIICHU. MP19, MP20, ITP601, JIPBP 22
[1P602, TTP6 03, ITpy01 ITosH

[1Py02, I[TPy05, TTPy06,
[Py 11, [TPy19
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuOCHHTaTeHLHO
il padoThI, KOJ
HaumeHnoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NMpOrpamMmbl
cno BOCIIUTAHMSI
IpakTuyeckoe 3anaTue Ne2: «PernieHue uppaluoHaIbHBIX, 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MOKa3aTeJIbHbIX YPaBHCHUI 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MP02, MP03, MP04, JIPBP 18, JIPBP
MPO07, MP16, MP18, 19, JIPBP 21,
MP19, MP20, ITP601, JIPBP 22
[1P602, ITP6 03, ITpy01 [To3sH
[1Py02, ITPy05, ITPy06,
[IPy 11, I1Py19
Tema 1.3 Coaep:xxanue y4eOHOro MaTepuaJia 4
ApudmeTnyeckuii | ApudmMeTndeckuii KOpeHb HaTypalbHOW cTeneHu. JleHcTBUs ¢ 2 JIP24, JIP25, JIP26, JIPBP 13, JIPBP
KOpEHb N-0 apu(pMeTHYECKUMHU KOPHIMH HATypalIbHON CTETICHH. JIP28, JIP32, JIP34, 14, JIPBP 16,
CTCIICHU MPO08, MP09, MP10, JIPBP 18, JIPBP
MP11, MP12, MP13, 19, JIPBP 21,
I1P601, ITP602, ITPG JIPBP 22
03, ITPy01, ITPy02, ITo3H
[1PyO05, I1Py06, ITPy
11, TTPy19
IIpakTHyeckoe 3ansaTHe Ne3: «BprunciieHHe U CpaBHEHHE 2 JIP24, JIP25, JIP26, JIPBP 13, JIPBP

KOpHEN»

JIP28, JIP32, JIP34,
MPO08, MP(09, MP10,
MPI11, MP12, MP13,
I1P601, ITP602, ITP6
03, [IPy01, ITPy02,
[1Py05, ITPy06, ITPy
11, ITPy19

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22

ITo3H
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Hanpasjenue

Kon
Oo0bem Kon o0pa3oBart POCIHTATEILHO
il padoThI, KOJ
HaumenoBaHue Conepixanue yueGHOro Mmarepuasa u GopmMbl OpraHu3anuu B 00pa30BaTeIbHOIO €JIbHOT0 IHUHOCTHONO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
COO 2 ®IOC pe3yJbTara
CIIO NMpOrpamMmbl
BOCIIUTAHUS
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaJa 8
Jlorapudgmuuecka | Jlorapudm gucia. JlecATHUHBIE M HATYPAIbHbIE JIOTapH (MBI, 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
s QyHKIUS [IpaBwia aeiictBuii ¢ norapudmamu. [lepexo Kk HOBOMY 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
ocHoBaHu10. [IpeoOpazoBaHKe parioOHAIBHBIX U MPO02, MP03, MP04, JIPBP 18, JIPBP
HppalMOHANIbHBIX BeIpakeHUH. [IpeoOpa3zoBanue CTENEHHBIX, MPO7, MP16, MP18, 19, JIPBP 21,
MMOKa3aTeIbHBIX U JIOTApU(PMUICCKUX BBIPAKESHUN MP19, MP20, I1P601, JIPBP 22
I1P602, ITP6 03, ITpy01 ITozH
[1Py02, ITPy05, TTPy06,
[1Py 11, [1Py19
IMpakTuyeckoe 3ansaTne Nod: «HaxoxaeHue 3HaUYCHUN 6 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
norapudma 1o mpou3BOJILHOMY OCHOBaHHUIOY 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
IMpakTuyeckoe 3ansaTne No5: «BpluuciaeHue U CpaBHEHHE MP02, MP03, MP04, JIPBP 18, JIPBP
norapuMoB» MPO7, MP16, MP18, 19, JIPBP 21,
IIpakTnueckoe 3ansiTue Ne6: «Pemenue norapudmMuaeckux MP19, MP20, ITP601, JIPBP 22
YpaBHEHHUI» [1P602, ITP6 03, IIpy01 [TozH
[1Py02, ITPy05, TTPy06,
[Py 11, [1Py19
Tema 1.5 Coaep:xanue yueOHOro MaTepuasa 13
DopuymEL CuHyc, KOCUHYC ¥ TAHT€HC YHCIOBOTOapryMeHTa. APKCHUHYC, 2 JIPO1, JIPOG, JIPOS, JIP JIPBP 13, JIPBP
TPUTOHOMCTPHM. | ik OCHHYC 1 apKTAHICHC YHCIOBOTO apryMeHTa. 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
TpuronomeTpuae TpuroHOMeTpHYECKask OKPYKHOCTb, OTpeieIeHHE MP02, MP03, MP04, JIPBP 18, JIPBP
CKHC YPAaBHCHUA | 1 pironOMeTpHYecKHX (BYHKIIHIT YHCIOBOTO apryMeHTa. MP07, MP16, MP18, 19, JIPBP 21,
OCHOBHBIE TpHTOHOMETpHUecKHe (GopMyisl. IIpeobpazoBanne MP19, MP20, ITP601, JIPBP 22
I1P602, TTP6 03, ITpy01 [To3H

TPUTOHOMETPUYECKUX BhIpaKeHUU. Pelienne
TPUTOHOMETPUYECKUX YPABHEHMI

[1Py02, ITPy05, TTPy06,
[Py 11, [TPy19
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HaumeHnoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu B o0pa3oBaTe/IbHOIO €JIbHOT0 ﬁflzn(())Tcl:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMsbl
cno BOCIIUTAHHUSA
IIpakTHyeckoe 3anaTHE Ne 7: «PaccMOTpeHMe paluaHHOIO 10 JIPO1, JIPOG6, JIPOS, JIP JIPBP 13, JIPBP
METO/]1a U3MEPEHMSI YIJIOB BPALLEHUS U CBSI3b C IpajlyCHOI 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MepOii». MPO02, MP03, MP04, JIPBP 18, JIPBP
IpakTuyeckoe 3ansiTue Ne8: «PaccMOTpeHHE OCHOBHBIX MPO07, MP16, MP18, 19, JIPBP 21,
TPUTOHOMETPUUECKUX TOXKAECTB, (HOPMYJI CIOKEHUS U MP19, MP20, ITP601, JIPBP 22
YIBOCHUS». HP602, I1P6 03, pr01 ITo3zH
IIpakTnueckoe 3ansitue Ne 9: «IIpeobpazoBaHue cymMmbl 11Py02, 1IPy0S, I1Py06,
TPUTOHOMETPUUECKUX (DYHKLHUI B IPOU3BEJICHHE, 1Py 11, ITPy19
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPHYECKIX
GYHKIUH B CyMMYy».
IIpakTnueckoe 3ansaTue Ne 10: «Pemenue npocrenmmx
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTBY
IIpakTnyeckoe 3anaTue Ne 11: «Pemenune npocredmmx
TPUTOHOMETPHUYECKUX (PYHKLUN: apKCUHYC, apKKOCHHYC,
apKTaHTE€HC»
Kounrpoabsnas padora Nel 1 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MPO07, MP16, MP18, 19, JIPBP 21,
MP19, MP20, ITP601, JIPBP 22
[1P602, ITP6 03, ITpy01 [TosH
[1Py02, ITPy05, ITPy06,
[1Py 11, [1Py19
Paznen 2 DyHKUMHU U rpaduku 22
Tema 2.1 Coaeprxanue yueOHOIro MaTepuaJia 5
OyHKINH O6mnacTh ornpenenaeHus: © MHOKECTBO 3HaueHU. ['paduk 3 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP

¢GyHKIMH, TOCTpoeHue rpauKoB QYHKIUH, 3aJaHHBIX

14, JIP16, JIP20, MPO1,

14, JIPBP 16,
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Hanpasjenue

Kon
Oo0bem Kona oOpa3oBart BuOCHHTaTeHLHO
il padoThI, KOJ
HaumenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMbl
cno BOCIIUTAHMSI
pa3nuYHBIME crioco0amu. ['eomerpudeckune 00pa3bl ypaBHEHUH U MP02, MP03, MP04, JIPBP 18, JIPBP
HEpPaBEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH. MPO7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, ITP601, JIPBP 22
I1P602, ITP6 03, ITpy01 [To3sH
[1Py02, ITPy05, ITPy06,
[Py 11, I1Py19
IpakTuyeckoe 3anaTue Nel2: «PaccmoTpeHnue npuMepoB 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
3aBUCUMOCTEHN MEXAYy IEPEMEHHBIMU B PEAJIbHBIX MPOLECCax U3 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
cMexHBIX quctuiuiud. Onpenenenue Gynkuuii. [loctpoenue u MP02, MP03, MP04, JIPBP 18, JIPBP
yrenue rpadukoB GpyHkuuid. Mccnenoanue GhyHKIu» MPO07, MP16, MP18, 19, JIPBP 21,
MP19, MP20, ITP601, JIPBP 22
[1P602, ITP6 03, ITpy01 [To3sH
[1Py02, TTPy05, ITPy06,
[Py 11, I[IPy19
Tema 2.2 Conep:xaHue yueOHOro MaTepuaJia 7
CBoiicTBa MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb, 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
byHKIMMA MEePUOANYHOCTE. [IpoMe)yTKH BO3pacTaHus U yOBIBaHHS, 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
HauOOoJbIlIee U HANMEHbIIIEe 3HAUCHHUSI, TOUYKU IKCTpEMyMa. MP02, MP03, MP04, JIPBP 18, JIPBP
I'paduueckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX MPO07, MP16, MP18, 19, JIPBP 21,
3aBUCUMOCTEN B PEANIbHBIX MPOLECCAX U SBICHUSX. MP19, MP20, ITP601, JIPBP 22
Apudmernueckue onepanuu HaJl GQyHKIUAMU. CloXKHAS [1P602, ITP6 03, IIpy01 [TozH
¢bynkuus (komnosunus). [loHsTHE 0 HEMPEPHIBHOCTH (HYHKIIMH. [1Py02, ITPy05, ITPy06,
[Py 11, T1Py19
IpakTuyeckoe 3anaTne Ne 13 «M3yueHne cBOWCTB JIMHEUHOH, 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP

KBaJpaTUYHOMN, KYCOUHO-JIMHEWHOU U IPOOHO- TUHEHHOM
¢dbynkuii. HenpepreiBHbIe 1 iepuoanyeckue ¢yHkiuu. CBoiicTBa
Y rpad Ky CHHYCa, KOCUHYCA, TAHTEHCA M KOTAHTCHCAY.

14, JIP16, JIP20, MPOI,
MP02, MP03, MP04,
MPO07, MP16, MP18,

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HanmenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTe/IbHOIO €JIbHOT0 I?Iflzn(())TcI:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMbl
cHo BOCIIUTAHUS
MP19, MP20, ITP601, JIPBP 22
[1P602, ITP6 03, ITpy01 [TosH
[1Py02, ITPy05, ITPy06,
[Py 11, I1Py19
Tema 2.3 Coaep:xaHue yueOHOro MaTepuaJia 3
OO6parHbie Ob6nacTh omnpeneneHus 1 00JaCTh 3HAUEHUH 0OpPATHOM (YHKIIHH. 3 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
byHKIUN I'paduk oOpaTHOI DyHKIUY. 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MPO7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, I1P601, JIPBP 22
[1P602, ITP6 03, I1py01 [TozH
[1Py02, ITPy05, TTPy06,
[Py 11, [1Py19
Tema 2.4 Coaeprxanue yueOHOro MaTepuaa 7
Crenennsle, Onpenenenus GyHKIUN, X CBOMCTBA U IrpaUKH. 4 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MOKa3aTeIbHEIE, [TpeobpazoBanus rpaduxoB. [lapamienbHbpli IepeHoc, 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
norapu()MUYECKH | CHMMETPHSI OTHOCUTEIBHO OCEi KOOPIUHAT U CUMMETPHSI MPO02, MP03, MP04, JIPBP 18, JIPBP
eu OTHOCHUTENHHO Hayajaa KOOPJANHAT, CHMMETPHUSI OTHOCUTEIHLHO MPO7, MP16, MP18, 19, JIPBP 21,
TPUTOHOMETPHUYEC | IIPSAMOM y = X, PACTSKEHHUE U CKAaTUE BJIOJIb OCEH KOOPIHUHAT. MP19, MP20, ITP601, JIPBP 22
KHe QyHKLUH. I1P602, ITP6 03, I1py01 ITosH
OObpatHbie [1Py02, TTPy05, ITPy06,
TPUTOHOMETPHUYEC [Py 11, I[IPy19
KH€ QYHKIHH. IIpakTnueckoe 3ansaTme Ne 14 «Pemenue oOpaTHBIX 2 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
TpuroHomerpuyeckux Qynkmuu. IlpeoOpasoBanus rpaduka 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
¢bynakun. 'apmonnueckue konedbanusd. [Ipuknanneie 3amauun. MP02, MP03, MP04, JIPBP 18, JIPBP
[TokazarenpHbIe, TOTapuPMUIECKIE, TPUTOHOMETPHUECKUE MPO07, MP16, MP18, 19, JIPBP 21,
YpPaBHEHUS U HEPABEHCTBA. MP19, MP20, TTP601, JIPBP 22
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Hanpasjenue

Kon
Oo0bem Kona oOpa3oBart BuOCHHTaTeHLHO
HauMmeHnoBaHnue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO #i padoreL, kon
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH gacax pe3yiabrata ®I'OC pe3yJabTar JHHIHOCTHOTO
Co0 a ®rOC pesyabrata
CIIO NPOrpamMMbl
BOCIIUTAHMSI
I1P602, ITP6 03, ITpy01 [To3H
[TPy02, ITPy05, TTPy06,
[1Py 11, [1Py19
KonTpoabHnasi padora Ne2 1 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MPO07, MP16, MP18, 19, JIPBP 21,
MP19, MP20, I1P601, JIPBP 22
[1P602, T1P6 03, IIpy01 ITo3H
[1Py02, ITPy05, TTPy06,
[1Py 11, [1Py19
Paszgen 3 Hauaja mareMarn4yecKoro aHajmsa 28
Tema 3.1 Conep:xaHue yueOHOro MaTepuaJia 9
ITocnenoBarenbHo | CrocoObl 3aJJaHKS U CBOKMCTBA YMCIOBBIX IOCIIEIOBATEILHOCTEH. 4 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
CTH. [TonsTre o mpenene nocneaoBaTebHOCTH. CyIIeCTBOBAHHE 14, JIP16, MP28, MP29, 14, JIPBP 16,
npejena MOHOTOHHOW OrPaHUYE€HHOW MOCIEN0BATENLHOCTH. MP30, MP31, I1P606, JIPBP 18, JIPBP
CyMMupoBaHue TociIeIoBaTeIbHOCTe. beckoneuHno yobiBaromas [1P607, TPy 01, [Ipy 19, JIPBP 21,
T€OMETPUYECKAs] IPOIPECCUS U €€ CyMMa. 09, ITPy10, ITPy19 JIPBP 22, ITozH
IpakTuyeckoe 3ansaTue Ne 15: «PaccmoTpenue 4ucioBoi 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MOCIEI0BATEIILHOCTH, CLIOCOOBI €€ 3aIaHusl, BBIYUCIICHHS YWICHOB 14, JIP16,MP28, MP29, 14, JIPBP 16,
MocaeaoBaTebHOCTH. [Ipeaen mocienoBareIbHOCTH. MP30, MP31, ITP606, JIPBP 18, JIPBP
beckoneuHo yObIBarolast reOMETpUYECcKast IPOTrpecCUs. I1P607, ITPy 01, Ipy 19, JIPBP 21,
09, I1Py10, ITPy19 JIPBP 22, ITo3sH
Tema 3.2 Conep:kanue y4eOHOIro MaTepuaa 9
IIpousBoanas. [TonsiTHE O MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUIECKHUI U 4 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP

¢bu3nueckuii cMbIc. YpaBHEHHE KacaTeabHOU K rpaduxy
¢ynkuuu. [Ipon3BoHbIE CYMMBI, Pa3HOCTH, TPOU3BEACHUS,

14, JIP16,MP28, MP29,
MP30, MP31, TIPG06,

14, JIPBP 16,
JIPBP 18, JIPBP
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Hanpasjenue

Kon BOCIIUTATEJIbHO
Oo0bem Kon oOpasoBart | . 5OTEL Ko
HaumeHnoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu B o0pa3oBaTe/IbHOIO €JIbHOT0 ﬁﬂinocn,mr(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
COO 2 ®BIOC pe3yJbTara
NPOrpamMMbl
cHo BOCIIUTAHUS
yacTHbIe. [IpOM3BOAHBIE OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIA. I1P607, ITPy 01, Ipy 19, JIPBP 21,
[IpuMeHeHne MPOU3BOTHOM K UCCIIETOBAHMIO (DYHKIIMH U 09, ITPy10, [1Py19 JIPBP 22
noctpoeHuro rpadukos. [IponsBoanbie 00paTHON HYHKIMU U [TozH

KOMIIO3UIIMHU (1)YHKI_II/II/I HpI/IMepLI HUCIIOJIB30BaHUA HpOHSBOI[HOﬁ
AJI HAXOKACHUA HAMTTYYIICTO PCIICHMA B IPUKIIAAHBIX 3aJjavyax.

Bropas npousBoiHas, ee reoMeTprUUecKuil U (U3UYECKUN CMBICI.

Haxoxzaenue ckopocTu aj1s npoliecca, 3aJaHHoro (popmyinoi u
rpaguKoM.

IIpakTuyeckoe 3ansaTue Nel6: «PaccmoTpenne ypaBHeHUE 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
KacarenbHOU B oO11em Bue. [IpaBuna u popmysisi 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
muddepeHIpoBaHus, TAOIUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX MPO02, MP03, MP04, JIPBP 18, JIPBP
bynkuii. MccnenoBanue GyHKIMY ¢ TOMOIIBIO TPOU3BOAHOM. MPO7, MP16, MP18, 19, JIPBP 21,
HaxosxaeHnre Han0oJIbIIero, HAaMMEHBIIIETO 3HAYCHUS U MP19, MP20, ITP606, JIPBP 22
HKCTPEMaJIbHBIX 3HAUCHUH (QYHKIIMMY. I1P607, ITPy01, ITPy09, ITosH
[TPy10, ITPy19
Tema 3.3 Coaepxanue y4eOHOro MaTepuaa 10
IlepBoobGpa3znas | [IpuMeHEeHME ONMPEACTICHHOTO HHTETpaIa JUTS HAXOXKICHHS 3 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
U MHTErpaJl. IJIoIIaau KpUBOJIMHENHOM Tpaneuuu. Popmyna HerotoHa- 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
Jleitoauna. [Ipumepsr npuMeHeHUsT HHTETpaja B GU3NKE U MP02, MP03, MP04, JIPBP 18, JIPBP
reometpun. [Ipumeps! pemenuit tuddepeHanTbHbIX MPO07, MP16, MP18, 19, JIPBP 21,
ypaBHeHUI. MaremMaTu4ecKoe MOJICIIMPOBAHUE PEATBHBIX MP19, MP20, ITP606, JIPBP 22
MIPOIIECCOB € MOMOUIbIO TU(PEpEeHIINATBHBIX YPAaBHEHHH. I1P607, ITPy01, ITPy09, ITozH
[TPy10, ITPy19
IMpakTuyeckoe 3ansaTue Nel7: «3ydenue uHTerpana u 6 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP

nepBoodOpazHoii. Teopema Herorona—IJleltOHMIIaY.

14, JIP16, JIP20, MPOL,
MP02, MP03, MP04,
MPO07, MP16, MP18,

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HaumenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO I?Iflzn(())Tcl:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMbl
cno BOCIIUTAHMSI
MP19, MP20, ITP606, JIPBP 22
[1P607, TTPy01, TTPy09, ITosH
[1Py10, ITPy19
KonTpoabHnasi padora Ne3 1 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MP0O7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, ITP606, JIPBP 22
[1P607, TTPy01, TTPy09, ITo3sH
[1Py10, I1Py19
Pa3nen 4 YpaBHeHNsI H HEPABEHCTBA 32
Tema 4.1 Coaep:xanue y4eOHOro MaTepHuaJia 16
YpaBHeHnus u PanmonanbsHble, MppanoHaIbHbIE, TIOKA3aTEIbHBIE U 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
CHCTEMBI TPUTOHOMETPUUYECKUE YPABHEHHS U CUCTEMBL. PABHOCUIIBHOCTH 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
YPaBHEHUIl. ypaBHEHUM, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX MP02, MP03, MP04, JIPBP 18, JIPBP
peuieHus (pas3nokKeHue Ha MHOXKHUTEIN, BBEICHHE HOBBIX MPO7, MP16, MP18, 19, JIPBP 21,
HEU3BECTHBIX, MOJACTAHOBKA, TpadUUECKHUl METO). MP19, MP20, ITP606, JIPBP 22
I1P607, ITPy01, ITPy09, ITo3H
[TPy10, ITPy19
IIpakTuyeckoe 3anaTHe Nel8: «OCHOBHBIE IPUEMBI PELLICHUS 11 JIP14, JIP16, MPO1, JIPBP 13, JIPBP
ypaBHEHUN. Perienue cuctem ypaBHEHUI ». MPO02, MP37, MP39, 14, JIPBP 16,
MP41, MP42, MP44, JIPBP 18, JIPBP
I1P603, TIP606, TTPyO01, 19, JIPBP 21,
[1Py07, [TPy14, TIPy19 JIPBP 22, ITo3H
Tema 4.2 Coaeprxanue yueOHOIro MaTepuaJia 4
HepaBencrBa. PanmonanwsHble, MppanMoHaIbHbIE, TOKA3aTEIbHBIE U 4 JIP14, JIP16, MPO1, JIPBP 13, JIPBP

TPUTOHOMCTPUYICCKNEC HCPABCHCTBA. OcHOBHBIC IIPUECMBI UX

MP02, MP37,MP309,

14, JIPBP 16,
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuOCHHTaTeHLHO
il padoThI, KOJ
HaumenoBaHue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTe/IbHOIO €JIbHOT0 IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NMpOrpamMmbl
cHo BOCIIUTAHUS
pEIICHUS. MP41, MP42, MP44, JIPBP 18, JIPBP
[1PG03, ITP606, ITPy01, 19, JIPBP 21,
[1Py07, ITPy14, ITPy19 JIPBP 22, TTo3H
Tema 4.3 Conep:xanue y4eOHOro MaTepuaa 9
Hcnoas3oBanue | Mertona unrepanoB. M300pakeHne Ha KOOPAMHATHON TJIOCKOCTH 3 JIP14, JIP16, MPO1, JIPBP 13, JIPBP
CBOIICTB U MHOECTBA PEIICHUIN YPaBHEHUN U HEPABEHCTB C JBYMS MP02, MP37, MP39, 14, JIPBP 16,
rpaguxkoB MEPEMEHHBIMU U UX CHCTEM. MP41, MP42, MP44, JIPBP 18, JIPBP
(ynkumi npun I1P603, ITP606, ITPy01, 19, JIPBP 21,
pelieHnu [1Py07, I1Py14, I1Py19 JIPBP 22, ITozH
YPABHEHHUIl U IMpakTuyeckoe 3ansaTue Ne 19: «Mcnonb3oBaHue CBOUCTB U 6 JIP14, JIP16, MPO1, JIPBP 13, JIPBP
HEPaBeHCTB rpadukoB pyHKUIMN Ui pelIeHUs] ypaBHEHUI U HEPaBEHCTB. MPO02, MP37, MP39, 14, JIPBP 16,
MP41, MP42, MP44, JIPBP 18, JIPBP
[1P603, ITP606, ITPy01, 19, JIPBP 21,
[1Py07, ITPy14, ITPy19 JIPBP 22, ITo3H
Tema 4.4 Coaep:xaHue yueOHOro MaTepuasa 3
Cucrembi Pemenne cucreM JMHEHHBIX ypaBHEHMH. MaTpuia CHCTEMBI 2 JIP14, JIP16, MPO1, 14, JIPBP 16,
JMHEHHBIX JAMHEHHBIX ypaBHeHMH. Onpenenurens MaTpuupl 2X2, ero MP02, MP37, MP39, JIPBP 18, JIPBP
ypaBHeHHH TFEOMETPUUYECKUI CMBICI U  CBOMCTBA, BBIUUCIEHUE €r0 MP41, MP42, MP44, 19, JIPBP 21,
3HAUEHUs, NIPUMEHEHNUE ONPENEIUTENS UIsl PEIIEHUS CUCTEMBI [1PG03, ITP606, ITPy01, JIPBP 22
JIMHEMHBIX ypaBHEHWHW. PemeHne mNpuUKIagHBIX 3a7a4 ¢ [1Py07, [TPy14, IIPy19 ITo3zH
MOMOIIBI0 CUCTEMBI JUHEHHBIX ypaBHeHHH. MccrenoBanue
MMOCTPOEHHOW MOJIETU C TOMOIIBI0O MAaTPUIL U ONIPEACIIUTENCH.
KounrpoJabHnas padora Ne 4 1 JIP14, JIP16, MPO1, JIPBP 13, JIPBP

MPO02, MP37, MP39,
MP41, MP42, MP44,
[1PG03, ITP606, ITPy01,
[1Py07, ITPy14, ITPy19

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22, ITo3H
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HanmenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO €JILHOT'0 ﬁﬁzn(())Tcl:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
COO 2 ®IOC pe3yJbTara
NMpOrpamMmbl
cHo BOCIIUTAHUS
Pazgea S MHo0:KeCTBa U JIOTHKA 4
Tema 5.1 Copep:kaHue y4eOHOIro MaTepuaa 4
MmnoxecTBO. MHOXeCTBO, OIEpalMyd  HajJ MHOXKECTBAaMU. JluarpaMmbl 4 JIP14, JIP16, MP45, JIPBP 13, JIPBP
Omnepauuu Hajg Diinepa—Benna. IIpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO MP46, MP47, MP49, 14, JIPBP 16,
MHOKeCTBaMH armapara Juisl OIHCaHMs PEabHBIX IIPOIIECCOB M ABJICHUIMA, TIPU MP50, MP51, ITP607, JIPBP 18, JIPBP
PELICHUH 3a/1a4 U3 APYTUX Y4eOHbIX npeameroB. OnpeneneHue, I1Pb14, ITPy01, IIPy19 19, JIPBP 21,
TEOpeMa, CIIEICTBHE, JOKA3aTENbCTBO. JIPBP 22, ITo3H
I'EOMETPUSA
Pa3nes 6 IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE 24
Tema 6.1 Coaep:xanue y4eOHOIro MaTepHuaJia 24
B3auMHoe OcHOBHBIE TOHATHUS cTepeoMeTprn. Touka, mpsiMas, MIIOCKOCTh, 13 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
pacmnoJio:keHue npocTpancTBo. [loHsATHE 00 aKCMOMAaTUYECKOM IOCTPOCHHH 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
NPSAMBIX U CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUNH CIIEICTBUS U3 HUX. MPO02, MP03, MP04, JIPBP 18, JIPBP
IJI0CKOCTel B3anMHOe pacnosnokeHue IByX MPSMBIX B IPOCTPAHCTBE. MPO07, MP16, MP18, 19, JIPBP 21,
[TapannensHOCTH NpsiMOI U TIOCKOCTHU. [lapannensHOCTh MP19, MP20, MP52, JIPBP 22
III0CKOCTEN. [IepreH IUKyIApHOCTD NPSAMOU U IIJIOCKOCTH. MP53, MP54, MP55, ITosH

[lepneHuKyIsp ¥ HAKIOHHAS. YTOJI MEKIY INIOCKOCTSIMH.
[lepnieH qUKYIAPHOCTD ABYX INIOCKOCTEN. I'eoMeTpuyeckue
peoOpa3oBaHue MPOCTPAHCTBA: MapalIeNIbHBIN MEPEHOC,
CUMMETpPHS OTHOCHUTEIIBHO IUIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [nonaas OpTOroHaNbHON MPOEKIIHUH.
N300paskeHne MpOCTPaHCTBEHHBIX (GUTyp. YTIIbI B IPOCTPAHCTBE:!
YTOJI MEXAY IIPSMOM U TUIOCKOCTBIO, IBYTPAHHBIN yTOJ,
JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEéXrpaHHbIi U
MHOTrOrpaHHbie yribl. CBOMCTBA MIIOCKUX YTJIOB MHOIOIPaHHOTO
yria. CBOMCTBA IJIOCKUX U ABYIPAaHHBIX YIJI0B TPEXTPAHHOTO
yriaa. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MP56, MP57, TIPG09,
[1Py01,ITPy14, Ilpyl5,
[1Pyl6, ITPy19
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HauMmeHnoBaHnue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO eJIbHOTO I:Iflin(())TcI:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMbl
cno BOCIIUTAHMSI
IIpakTuueckoe 3ansaTue Ne 20: «PaccMoTpeHne npru3HaKoB 9 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
B3aUMHOTO PACIIOJIOKEHUS MPAMBIX). 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
IIpakTuyeckoe 3anaTue Ne21: «PaccmoTpenue nMpu3HaKoB U MP02, MP03, MP04, JIPBP 18, JIPBP
CBOMCTB MapajuIeIbHbIX U NEPIEHIUKYISIPHBIX TUIOCKOCTEN. MPO7, MP16, MP18, 19, JIPBP 21,
IpakTuyeckoe 3ansaTne Ne22: «3ydyeHue napaniesbHOTO MP19, MP20, MP52, JIPBP 22
MPOEKTUPOBAHUS U €TO CBOMCTBAY. MP53, MP54, MP55, ITo3zH
MP56, MP57, TIP609,
[1Py01,ITPy14, IIpyl5,
[1Pyl6, ITPy19
KontpoabHnas padora Neb5 1 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MPO02, MP03, MP04, JIPBP 18, JIPBP
MPO7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, MP52, JIPBP 22
MP53, MP54, MP55, ITo3H
MP56, MP57, TTP609,
[TPy01,ITPy14, TIpyl5,
[1Pyl6, ITPy19
IIpodeccnonajibHO OpEHTHPOBAHHOE COJEPKAHUE
[TapamiensHble, IEPIEHAUKYIAPHBIE U CKPELIUBAIOIINECS 1 JIPO1, JIPO6, JIPOS, JIP | OK 01 OK | JIPBP 13, JIPBP
MPSAMbBIE B U3ICIIHSIX U MPOTYKIIMU 14, JIP16, JIP20, MPO1, | 02, OK 03, | 14, JIPBP 16,
MPO02, MP03, MP04, OK 04, OK | JIPBP 18, JIPBP
MPO07, MP16, MP18, 06 19, JIPBP 21,
MP19, MP20, MP52, JIPBP 22
MP53, MP54, MP55, ITosH

MP56, MP57, TIPG09,
T1Py01,TIPy14, TIpy15,
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Hanpasjenue

Kon
Oo0bem Kon o0pa3oBart POCIHTATEILHO
il padoThI, KOJ
HanmenoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu B o0pa3oBaTe/IbHOIO €JIbHOT0 IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC l‘;e'“‘y"””a
CIIO porpaMMsl
BOCIIMTAHMS
[1Pyl6, ITPy19
Pasnen 7. MHOrorpaHHUKH M KpYTJible TeJia 16
Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJia 16
Mmuororpanauku | Bepmunsl, peOpa, rpanu MHOTOrpaHHuKa. Pa3BepTka. 16 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MHororpanssie yrisl. Belmykiibie MHOrorpaHHuku. Teopema 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
Oiinepa. [Ipusma. Ilpsimas u HakiioHHas npusMma. [IpaBunpHas MPO02, MP03, MP04, JIPBP 18, JIPBP
npusMa. [lapannenenunen. Ky6. Ilupamuna. [IpaBunbHas MPO07, MP16, MP18, 19, JIPBP 21,
nupamua. YceueHHas nupamuaa. Terpasap. Cummerpuu B Kyoe, MP19, MP20, MP52, JIPBP 22
B Mapajuiesienumnene, B npusme u nupamuae. Cedenus Kyoa, MP53, MP54, T1P610, [TozH
Mpu3Mbl U iupaMuibl. [IpeacraBiieHue o mpaBUIbHBIX [1Py01,ITPy14, ITPy15,
MHOTOTpaHHUKaX (TeTparape, Kyoe, OKTadipe, N0AEKadIpe U [TPyl6, [TPy19
ukocasape). CUMMETpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSMOM, MIOCKOCTH. DIEMEHTBI
CUMMETpPHUU B NUpaMuIax, napajiejenuneaax, npaBuibHbIX
MHOTOTrpaHHHUKaX. Berurcienue 351eMeHTOB MHOTOTPaHHUKOB:
pEbpa, nuaronanu, yrisl. [1nomans 60K0BOI MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSIMOM IIPU3MBI, IUIOLIaJb OCHOBAHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH NMpAMOM mpu3msbl. [Tnomans
OOKOBO MOBEPXHOCTH M MIOBEPXHOCTH MPABWIBHON MTUPAMU/IBI,
Teopema o Imiomaay yceuéHHon nupamuipl. [lonstue 06 o0bEMe.
O06BEM TUpamMuabl,
MIPU3MBL.
Pa3nen 8 TEJIA U BPAIIEHUSA 16
Tema 8.1 Teram | Comepxanne yaueOHOTO MaTepuana 8
MOBEPXHOCTH Hunuuap u koHyc. YceueHHbI KoHyC. OCHOBaHHE, BBICOTA, 8 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP

OOKOBasi TIOBEPXHOCTh, OOpa3zyromas, pa3Beptka. OceBbie
CeueHHUs M cedyeHwus, mapamienbHeie ocHoBanuto. Illap u cdepa,

14, JIP16, JIP20, MPOL,
MP02, MP03, MP04,

14, JIPBP 16,
JIPBP 18, JIPBP
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HanmeHoBaHMe Conepixanue yueGHOro Mmarepuasa u GopmMbl OpraHu3anuu B 00pa30BaTeIbHOIO €JILHOI'0 I?Iflin(())Tcl:},l(l)crO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
COO 2 ®IOC pe3yjabTara
NMpOrpamMmbl
cno BOCIIUTAHMSI
ux ceueHusi. KacarenbHas miockocte K cdepe. [lonstue 06 MPO7, MP16, MP18, 19, JIPBP 21,
00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEME MP19, MP20, MP52, JIPBP 22
MPSIMOYTOJIBHOTO Napajulesienunena u cieAcTsus u3 He€. O0beEm MP53, MP54, TTPG10, [TozH

nWIMHIpa, Konyca. O0béM mapa u wiomans chepsl. [logoOHbIe
Tena B mpoctpaHcTBe. COOTHOLIGHUS MEXKIY IUIOMIAISIMU
MoBepxHOCTeH, 00bEMamMu MOAOO0HBIX Ten. CedeHus UUIHHIpA
(mapanmienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHYyca
(mapannenbHOE OCHOBAaHHIO M TPOXOAsIIEe Yepe3 BEepIIUHY),
CEYCHMS IIapa.

[1Py01,ITPy14, ITPy15,
[1Pyl6, ITPy19

Tema 8.2 Coaep:xanue y4eOHOro MaTepHuaJia 8

HN3mepenus B O0BeM U ero usMmepenune. MarerpanbHas Gpopmyiia ooObema. 7 JIP14, JIP16, JIP20, MP JIPBP 13, JIPBP

reoMeTpPHH. dopMynbel o0beMa KybOa, MPSAMOYTOJIBHOTO IapajuieenuIea, 01, MP02, MPO3, MP 14, JIPBP 16,
npu3Mbl, muiuHapa. Popmysnsl oObeMa TUpamMuibl U KOHYCA. 04, MP0O7, MP16, MP JIPBP 18, JIPBP
DopMyITHI TIONIAIA TOBEPXHOCTEN IUINH]IPA U KOHYCA. 18, MP19, MP20, MP 19, JIPBP 21,
®opmynel o0bema mapa u miomaan cdepsl. [logobue Tem. 52, MP53, MP54, TTP6 JIPBP 22
OTHomIeHUs MioLaell MOBEPXHOCTEH W O0OBEMOB IOAOOHBIX 11, [TP612, ITpy01, ITosH
TeN. [TPy14, ITPy15, ITPy16,

I1Py 19

KounTposbHas padora Ne6 1

Pa3nea 9 BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE 24

Tema 9.1 Coaep:xanue yueOHOro MaTepuaJia 24

BekTops! 1 [IpssMoyronbHas cucteMa KOOpAUHAT B MpocTpaHcTee. Popmyna 12 JIP14, JIP16, JIP20, MP JIPBP 13, JIPBP

KOOPAUHATHI paccTosHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHE Cephl, 01, MP02, MP03, MP 14, JIPBP 16,
IJTOCKOCTH U IipsiMoi. Bexktopel. Monynbs BekTopa. PaBeHCTBO 04, MPO7, MP16, MP JIPBP 18, JIPBP
BEKTOpPOB. Cl10)K€HNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO. 18, MP19, MP20, MP 19, JIPBP 21,
Paznoxxenne BekTOpa 1o HAINpaBICHUSAM. YTOJI MEXAY JTBYMsI 52, MP53, MP54, TTP6 JIPBP 22
BekTopamu. IIpoekuust Bektopa Ha ock. KoopanHaTel BEKTOpA. 13, TIPG 14, TTPy01, ITozH
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HaunmenoBanue
pa3esioB U TeM

Copaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
NesITeIbHOCTH 00Y4Yar0LIUXCs

O0BbeM

gacax

Kon
o0pa3oBaTeIbHOTO
pe3yiabrata ®I'OC

COO

Kon
oOpa3oBart
€JILHOT'0
pe3yJabTar
adrocC
Clio

Hanpasjenue
BOCIIUTATEJILHO
il padoThI, KOJ
JIMYHOCTHOIO
pe3yjabTara
NPOrpamMMbl
BOCIIUTAHMSI

CkansipHO€ ITpon3BeieHNE BEKTOPOB. Vcnonab3oBanue KoopaAnHaT
Y BEKTOPOB IIPY PELICHUU MaTeMaThyeckux 3anad. HyneBoii
BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPhI KOJUIMHEAPHBIE,
COHANpaBJICHHbIE U MPOTUBOMOJI0KHO HAIIPABIECHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. J[€MCTBHS C BEKTOpaMU: CIOKEHHUE U
BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha yucio. CBoicTBa ci10xkeHUs BeKTopoB. CBoiicTBa
YMHO’KEHHsI BEKTOpa Ha yucio. [ToHATHEe KOMITTIaHAPHBIEBEKTOPBI.
[Ipu3Hak koMIUIaHApHOCTU TPEX BEKTOPOB. IIpaBuio
napajuenenunena. Teopema o pa3oKeHUH BEKTOPa 110 TPEM
HEKOMIUTaHapHBIM BekTopaM. [IpsimoyroibpHasicucrema
KoopAuHAaT B npoctpaHcTse. Koopaunatel BekTopa. CBsA3b MEXIY
KOOpJIMHATAMM BEKTOpa U KOOPAUHATAMM TOYEK. YTOJI MEXKAY
BeKTOpamMu. CKaJIIpHOE TPOU3BEACHUE BEKTOPOB.

[1Pyl17, ITPy19

IpakTuyeckoe 3ansaTue Ne 23: «3ydeHne BEKTOPOB» 10 JIP14, JIP16, JIP20, MP JIPBP 13, JIPBP
IIpakTuyeckoe 3anaTHe Ne 24: «M3yueHne neicTBHil € 01, MP02, MPO3, MP 14, JIPBP 16,
BEKTOPaMU». 04, MP07, MP16, MP JIPBP 18, JIPBP
18, MP19, MP20, MP 19, JIPBP 21,
52, MP53, MP54, T1P6 JIPBP 22
13, TTP614, I1Py01, ITo3H
ITPyl17, TTPy19
Kounrpoabnas padora Ne 7 1 JIP14, JIP16, JIP20, MP JIPBP 13, JIPBP

01, MP02, MP03, MP
04, MP07, MP16, MP
18, MP19, MP20, MP
52, MP53, MP54, TIP6
13, IP614, TTPy01,

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22

ITo3H
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuOCHHTaTeHLHO
il padoThI, KOJ
HaumenoBaHue Conepixanue yueGHOro Mmarepuasa u GopmMbl OpraHu3anuu B o0pa3oBaTeIbHOTO €JILHOT'0 IHIHOCTHOLO
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NMpOrpamMmbl
cHo BOCIIUTAHUS
[1Pyl17, ITPy19
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJlEPKAHNE
OrnpenenieHne pacCTOSIHUS MEXAY TOUKAMU U3/IEIHUs, UCTIONb3Ys 1 JIP14, JIP16, JIP20, MP | OK 01 OK | JIPBP 13, JIPBP
METOJT KOOpJMHAT 01, MP02, MP03, MP 02, OK 03, | 14, JIPBP 16,
04, MP0O7, MP16, MP OK 04, OK | JIPBP 18, JIPBP
18, MP19, MP20, ITP6 | 06 19, JIPBP 21,
01, ITP602, ITP603, JIPBP 22
[1Py01, ITPy02, TIPyO0S, [TozH
[1Py06, TTPy11, ITPy19
BEPOATHOCTBb U CTATUCTUKA
Pazngen 10 DJIeMeHThI TeOpPUHU BEPOSITHOCTEH M MaTeMaTHYeCKOMH 26
CTATHUCTHKHU
Tema 10.1 Coaep:xanue yueOHOro MaTepuasa 5
JJ1eMeHTbI I'pad, cssublil Tpad, mytu B rpade: nuxiel u nenu. CreneHsb 5 JIP14, JIP16, JIP20, MP JIPBP 13, JIPBP
Teopuu rpaos (BasleHTHOCTD) BepuinHbL. ['padbl Ha mmockocTu. JlepeBbs. 01, MP02, MP03, MP 14, JIPBP 16,
04, MP0O7, MP16, MP JIPBP 18, JIPBP
18, MP19, MP20, MP 19, JIPBP 21,
52, MP53, MP54, T1P6 JIPBP 22
13, T1P614, ITPy01, [TozH
[1Pyl7, ITPy19
Tema 10.2 Coaep:xaHue yueOHOro MaTepuaJa 15
9J1eMeHTbI CoObITHE, BEpPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
TeopuMn BeposiTHOCTEH. [loHATHE O HE3aBUCUMOCTH COOBITHIA. 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
BEPOSITHOCTH. JuckpeTrHas ciaydyaliHas BEJIMUMHA, 3aKOH €€ paclpe/iesiCHuUs. MP02, MP03, MP04, JIPBP 18, JIPBP
UucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4allHOW BEJIMYUHBI. MP07, MP16, MP18, 19, JIPBP 21,
[Tonstre o 3akoHe GonbiInx yncen. HepaBenctBo YeObIména. MP19, MP20, MP52, JIPBP 22
Teopema YeObiméBa. Teopema beprnymnnu. 3akoHO0IBIINX YHCEN. MP53, MP54, MP55, [TosH
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HaunmenoBanue
pa3esioB U TeM

Copaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
NesITeIbHOCTH 00Y4Yar0LIUXCs

O0BbeM

gacax

Kon
o0pa3oBaTeIbHOTO
pe3yiabrata ®I'OC

COO

Kon
oOpa3oBart
€JILHOT'0
pe3yJabTar
adrocC
Clio

Hanpasjenue
BOCIIUTATEJILHO
il padoThI, KOJ
JIMYHOCTHOIO
pe3yjabTara
NPOrpamMMbl
BOCIIUTAHMSI

Bri6opounsiii MeTos uccienoBanuii. Beibopounsie
XapakTepucTuku. OLeHUBaHUE BEPOATHOCTH COOBITHS 10
BBIOOPOYHBIM JTaHHBIM. [IpoBepKa MpocTeHInX rUmoTes ¢
IIOMOUIBIO U3YYEHHBIX PACIPENEICHHUMN.

MP56, MP57, ITP607,
I1P608, I1Py01, TTPy03,
[1Py04, ITPy19

IMpakTuyeckoe 3ausaTue No25: «PaccMoTpeHHE KIaCCHUECKOTO 10 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
ONpEeCIICHUSI BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEI». 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
IIpakTuyeckoe 3ansaTue Ne26: «Paccmorpenre TeopeMsl O MP02, MP03, MP04, JIPBP 18, JIPBP
CyMMe BeposTHOcTel. Beruncnenue Beposarnocrei. [Ipukinagneie MPO7, MP16, MP18, 19, JIPBP 21,
3agaud. [IpeacraBinenne 4uCIOBBIX JaHHBIX. [[puKkiiagnbie MP19, MP20, ITP601, JIPBP 22
3aa4m. I1P602, ITP6 03, ITPy01 [TosH
[TPy02, TTPy05, ITpy 06
[1Pyl1, I1Py19
Tema 10.3 Conep:xaHue yueOHOro MaTepuaJia 6
J1eMeHThI [IpencraBienne qaHHBIX (TAOIUIIBI, TUArPAMMBI, TpPaQUKN), 5 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
MATeMATH4YeCKO | reHepajibHasi COBOKYITHOCTbh, BHIOOpKaA, CpeiHee 14, JIP16, JIP20, MPO1, 14, JIPBP 16,
M CTATMCTHKH. apudmernueckoe, Meauana. [lonsTue o 3agagax MP02, MP03, MP04, JIPBP 18, JIPBP
MAaTeMaTUYECKON CTaTUCTUKU. YNCIOBBIE XapaKTEPUCTUKH MPO7, MP16, MP18, 19, JIPBP 21
CIIy4alHBIX BEJIMYUH: MATEMATUUECKOE OKUAAHUE, TUCIIEPCHUS U MP19, MP20, ITP601, ITo3H

CTaHJIapTHOE OTKJIOHEHHE. [IprMeprl mpuMeHeHUs
MaTEMaTHYECKOI0 OKUJaHUs, B TOM YHCJIE B 337a4axX U3
MTOBCEIHEBHOM kM3HU. MaTemaTrueckoe oXKujaHue OMHapHON
CIIy4aiiHOH BEJIMYMHBL. MaTeMaTnyeckoe 0XKMIaHUE CyMMBI
CIIy4aliHbIX BeJTMYMH. MaTteMaTtndyeckoe 0’kKUJIaHue U JUCTIepCus
reOMETPHUECKOro 1 OMHOMHAIBHOTO paclpe/ieeHuH.
KoBapuanus nByx cinyyaitusix BenuyuuH. Kosgdunment
nuHeWHoU koppensiuu. CoBMecTHbIe HAaOII0IEHUS IBYX
Benn4rH. Bei0opouHblit Koo duiment koppensiun. Paznuuue

[1P602, ITP6 03, I1Py01
[1Py02, I[TPy05, TTPy06,
[1Pyl1, ITPy19
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Hanpasjenue

Kon
O0BbeM Kon oOpa3oBart BuocmgTaTem,Ho
HanmenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLUU B o0pa3oBaTeIbHOTO €JIbHOT0 ﬁflzn(())Tcl:},l:rO(fl
pa3esioB U TeM AeSITeJIbHOCTH 00Y4YaIOIIUXCH yacax pe3yiabrata ®I'OC pe3yJabTar
Co0 a ®rOC pesyabrata
NPOrpamMMbl
cHo BOCIIMTAHMS
MEXy JIMHEHHOM CBA3BIO U IPUYMHHO-CIICICTBEHHON CBA3BIO.
Jlunelinas perpeccus, METOJ HAUMEHBIINX KBAJIPaTOB.
KounTtposbHas padora Ne8 1 JIPO1, JIPO6, JIPOS, JIP JIPBP 13, JIPBP
14, JIP16, JIP20, MPO1, 14, JIPBP 16,
MP02, MP03, MP04, JIPBP 18, JIPBP
MPO7, MP16, MP18, 19, JIPBP 21,
MP19, MP20, TTP601, JIPBP 22
I1P602, ITP6 03, ITPy01 [TozH
[1Py02, ITPy05, ITPy06,
[1Pyl1, I1Py19
Koncyabranuu 4
IIpome:xxyTouHasi arTrecTanus (3K3aMeH) 4
Bcero 234

36




4. YCJIOBUS PEAJIMZAIIUUA ITPOI'PAMMBI YYHEBHOI'O TIPEIMETA

TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHUAJIbHO-TEXHUYECKOMY O0ecrevdeHn 0
Peanuzamus mporpamMmbl  ydeOHOTO TpenMera TpedyeT Halmuyus y4eOHOro KaOWHeTa
kaOuHera «MaTemaTHuKay.

O6opynoBaHue yueOHOTO KaOMHeTa:

- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATrJISIHBIX TTOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJIaHUS 17151 KOHTPOJIBHBIX PaboT;

- Mpo(eCCUOHATBLHO OPUEHTUPOBAHHBIC 3aaHNUS;

- MaTepHuaibl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUsI:

- IEPCOHAJIbHBI KOMIBIOTED C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP C AKPAHOM.

3anbl:

bubmmoTreka, YuTanbHBIN 3aJ1 C BEIXOJIOM B ceTh IHTEpHET.

NudopmanuonHoe odecriedueHue 00y4eHus

OcCHOBHBIE HCTOYHHUKH

s npenooasameneti

1. bammakoB M.M. MaremaTtuka: anrebpa W Hadajla MaTeMaTHYECKOTO aHaJu3a,
reoMeTpus: y4uel. I CTyl. yupexaeHuil cpen. mpod. oopazosanus / M.U. bammakos. —
M., 2019.

s cmyoenmos

1. bammakoB M.U. Maremartnka: anrebpa ¥ Hadaia MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpusi: yueo. I CTY/. yUpexaeHuit cpea. npod. odpazosanus / M.W. bammakoB. —
M., 2019.

I[OHOJ'IHI/ITGJIBHI)IG HCTOYHHKH
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na npenooasameneti

1. Anekcannpos, A.Jl. MaremaTtuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a,
reomerpus. ['eomerpus. 10-11 knaccel: yue6nuk / A.J[. Anekcannpos, JI.A. Bepuep, B.1.
Pepxuk. — M.: U3narenbctBo «IIpocBemenue», 2020. — 257 ¢. — ISBN: 978-5-09-062551-
7 [ - TexcT: HEeMOCPeICTBECHHBIH

s cmyoenmos

1. AnekcanmpoB, A.Jl. MaremaTtuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a,
reometpus. ['eometpus. 10-11 kimaccer: yueOnuk / A.J[. Anexcannpos, JI.A. Bepuep, B.A.
Pepkuk. — M.: U3narenbctBo «IIpocBemenue», 2020. — 257 ¢. — ISBN: 978-5-09-062551-
7 | - TexcT: HEeMOCPeICTBECHHBIH

NHTEepHeT — HCTOYHMKH:

1. Beepoccuiickue uaTepHer-oaumnuanbl. - URL: https://online-olympiad.ru / (nata

obOpamenust: 12.07.2021). - TekcT: 2JIeKTPOHHBIM.
2. Epunas xomekmus 1udpoBbIX oOpa3zoBarenbHBIX pecypcoB. - URL:

http://school-collection.edu.ru / (mata oopamenwus: 08.07.2021). - TeKcT: 371€KTPOHHBIA.

3. Wudopmammonnas cucrema «EaWHOEe OKHO JocTyna K 00pa3oBaTelbHbIM

pecypcam». - URL: http://window.edu.ru / (mata o6pamenus: 02.07.2021). - Tekcr:

AIEKTPOHHBIN.

4. Hayunast snekrponHas ouoimmoreka (HOB). - URL: http://www.elibrary.ru (mara

obpammenus: 12.07.2021). - TekcT: 31€KTPOHHBIN.

5. OtkpeiThii KOJUIEMK. Matematuka. - URL: https://mathematics.ru / (mara

obparienus: 08.06.2021). - TekcT: 3IeKTPOHHBI.

6. IoBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara

obpamenust: 12.07.2021). - TekcT: 2JIeKTPOHHBIM.
7. CrnpaBOYHHK 1o MaTE€MaTHUKE TS IIKOJIbHUKOB. - URL.:

https://www.resolventa.ru/demo/demomath.htm / (nara o6pamienus: 12.07.2021). - Tekcr:

3JIEKTPOHHBIN.

8. Cpennsii Matematuieckas wHTepHeT mkona. - URL: http://www.bymath.net /

(mata obpamenus: 12.07.2021). - TekcT: 37ME€KTPOHHBIH.
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http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

9. denepanpublii moptan «Poccuiickoe obpasoanue». - URL: http://www.edu.ru /

(mata obpamenus: 02.07.2021). - TekcT: 37eKTPOHHBIH.
10. ®enepanbHbIil HEHTP HHPOPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (mata ooparenus: 01.07.2021). - TekcT: 3JIeKTPOHHBIN.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOI'O

HPEIMETA

HaumenoBaHnue o0pa3zoBaresibHbIX pe3yiabTaToB ®I'OC COO
(npeametHbie pe3yabTaThbl — [1P y)

MeTtoabl OLICHKH

ITP6 01. BnageHue MeTO1aMH JI0KA3aTEIbCTB, AITOPUTMAMH
pelieHus 3a1a4; yMeHue GopMyIupoBaTh ONPEACICHUS, aKCHOMBI
Y TEOPEMBI, MPUMEHSTh UX, TPOBOJIUTD JIOKA3aTEIIbHBIC
paccyXJIeHHs B XOJI€ peIlIeHU 3a/1a4;

OreHKa pe3ynbTaToOB YCTHBIX
OTBETOB, PELICHUS 3a1a4 (B TOM
qucie npohecCHOHAIBHO
OPUEHTUPOBAHHBIX ),
IPAaKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX padoT, 3a1aHui
HK3aMeHa

[1PG 02. ymenue onepupoBaTh MOHATUSAMU: CTETIEHb YHCIIA,
Jorapugm ymucia; yMEHUE BbIIOJIHATh BBIYMCICHNUE 3HAUCHUH 1
peoOpa3OBaHus BEIPAXKEHHUH CO CTETICHSIMH U JIOTapupMamH,
npeoOpa3oBaHus IpOOHO-pALIMOHANIBHBIX BBIPAXKEHUH;

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qrciie MPodeCCHOHATBHO
OpPUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIBbHBIX paboT, 3aJaHU
HK3aMeHa

[1P6 03. ymenue onepupoBarh MOHATUSIMU: PAllMOHAIILHBIE,
MppalOHATBHEIE, TOKa3aTeIbHbIC, CTEIICHHBIC,
norapuMuuecKre, TPUTOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI,

OneHka pe3ynbTaToB yCTHBIX
OTBETOB, pELIEHUS 3a1a4 (B TOM
qucie npohecCHOHAIbHO
OpPUEHTUPOBAHHBIX),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3aJaHui
HK3aMEHa

[1PG 04. ymenue onepupoBaTh MOHATUAMU: QYHKIHS,
HenpepbIBHAsA (YHKINA, TPOU3BOIHASL, IEPBOOOpa3Has,
OTIpeIeIeHHBI MHTErpal; yMEHUE HaXOAUTh TPOU3BOTHBIE
3JIEMEHTAPHBIX (PYHKIIMH, UCTIONB3YS CIIPaBOYHbIE MaTEPUAIbI;
UCCIIEIOBATh B MPOCTEUIINX CITydasix GyHKINU Ha
MOHOTOHHOCTb, HaXO/IUTh HaNOOJIbIIINE U HAUMEHbIIINE 3HAUECHUS
(GyHKIMI; CTpOUTH IpaKK MHOTOWIEHOB C UCIIOJIb30BAaHUEM
anrnapara MaTeMaTHYECKOro aHaJIN3a; IPUMEHSITh IPOU3BOIHYIO
IIPY PELICHUH 33/1a4 Ha JIBIKEHHE; PelaTh MPaKTHKO-
OpPUEHTHUPOBAHHBIE 3a/1a41 HAa HAUOOJIbIINE U HAUMEHBIIINE
3HAYCHHsI, HA HAXOXKJCHUE YT, CKOPOCTH M YCKOPEHHSI,

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
guce npohecCuoHaIbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJBHBIX paboT, 3aJaHU
HK3aMeHa

I[IP6 05. ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHAS
byHKIMSA, TOKazareiabHass (YyHKUMS, CTerneHHas (QYHKIMS,
jgorapupmuueckasi (QyHKUUS, TPUTOHOMETPHUUECKHE (DYHKIUH,
oOpaTtHble (QYHKIUH; yMEHHE CTPOUTh TpaduKU H3YyUEHHBIX
(GyHKLIUH, UCHOIBb30BaTh I'paUKU NMPU HW3YUYEHUHU IPOLECCOB U
3aBUCHUMOCTEH, TNpU pEIIeHWH 3a7ad U3 JpYruxX y4eOHBIX
NPEIMETOB M 33a/1a4 M3 PealbHOM JKU3HU; BhIpaXXaTh (HopMyrIaMu
3aBUCHMOCTH MEKy BETMYMHAMY;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qucie npohecCuoOHaTbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3a1aHuit
JK3aMEHa
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ITP6 06. ymeHue peniath TEKCTOBBIE 3a7]a4l Pa3HBIX TUIIOB (B TOM
Yycie Ha MPOLEHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, padoTy,
CTOMMOCTh TOBapOB M YCJIYr, HAJIOTH, 3aJaud U3 OO0JIaCTH
yIpaBJICHUS] JTUYHBIMA M CEMEHHBIMU (DMHAHCAMH); COCTABISThH
BBIPXXCHHUSI, YPABHEHM S, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3aJlauyd, WCCIICOBaTh IIOJIyYCHHOE pEIICHHE W OLCHUBATh
PaBJOI0I00HOCTh PE3YJIBTATOB;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 33124 (B TOM
qrciie MpodeCCHOHATBHO
OpPUCHTHUPOBAHHBIX),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX Pa0OT, 3a/1aHUit
HK3aMeHa

I[IP6 07. ymMeHue oOmepupoBaTh  MOHIATHIMHU:
apudmernueckoe, MenuaHa, HauOONbIIee W  HaWMEHBIIEE
3HAYEHMs, pa3Max, JUCHEpCUs, CTaHAapTHOE OTKJIOHEHUE
YHUCIIOBOTO HAa0Opa; YMEHHE W3BJICKaTh, HMHTEPIPETUPOBATH
uH(pOpMalMIO, MPEACTABICHHYI0 B TabimuIax, Ha AUarpaMax,
rpadukax, OTpPaKAONIIYID CBOMCTBA pEANTBHBIX IPOIECCOB U
SBIICHUH; TPEJCTaBIATh WH(GOPMALMIO C TOMOIIBIO TaOIHIl U
JMarpaMm; MCCIIeIOBAaTh CTATUCTUYECKUE JaHHBIC, B TOM UYHUCIE C
pPUMEHEHHEM Ipa)UyecKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

cpenHee

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, pellIeHUs 3a/1a4 (B TOM
qrcie nNpodecCHoHaTbHO
OPUEHTUPOBAHHBIX ),
MPAKTUYECKHUX 3aHSATUH,
KOHTPOJIBHBIX padoT, 3a1aHUi
HK3aMeHa

[1PG 08. ymeHue omnepupoBaTh MOHATUSAMU: CIY4YalHBIN ONBIT U
Clly4aiiHO€ COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS; yMEHHE
BBIUUCIISITh  BEPOSATHOCTh C  HCIIOJNB30BAaHUEM TpapruecKuX
METOJIOB; NPUMEHATh (OPMYNBI CIOXKEHHS ¥  YMHOXCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKThl M POPMYIIBI IIPH PEIICHUH
3aj1a4; OIIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4YalHBIMH BEJIMYMHAMH; YMEHHE NPUBOIUTH IPUMEPHI
NpPOSIBIICHUSI 3aKOHa OONBIIMX YHWCET B MNPHUPOJAHBIX U
OOIIECTBEHHEIX SBJICHUIX;

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qrciie MPodeCCHOHATBHO
OpPUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIBbHBIX paboT, 3aAaHU
HK3aMEHa

[1P6 09. ymeHue omnepupoBaTh MOHATUSAMHU: TOYKa, MpsMasd,
IIJIOCKOCTh, MPOCTPAHCTBO, JIBYI'PAHHBIN YIOJI, CKPEIIUBAOIINECS
IpsIMblE, MApaJUIEIBHOCTh W MEPHEHIUKYISIPHOCTh NPSAMBIX H
IUIOCKOCTEM, yros MexAy HOpsIMbIMH, Yrojl MEXIy MNpsSMON H
IUIOCKOCTBIO, YIOJl MEX]Y INIOCKOCTSMM, PACCTOSIHAE OT TOYKH J10
IJIOCKOCTH, PACCTOSHHME MEXAY MPSIMBIMHM, PACCTOSHHE MEKIY
IUIOCKOCTSIMH; yYMEHHE MHCIIONb30BaTh IIPU PEIIEHUM 33]ad
U3YyYEHHbIE (DaKThl U TEOPEMBI IUIAHUMETPHUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

OneHka pe3ynbTaToB yCTHBIX
OTBETOB, pelIeHUs 3a7a4 (B TOM
qucie npophecCuOHaTbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3aJaHui
HK3aMEHa

[IP6 10. ymenue omnepupoBaTb MOHATUSMHU: MHOTOIPAaHHUK,

CeueHHe MHOTOTpaHHMKA, KyO, Mapajulelenumnesn, IMpu3Ma,
nupamMuja, Gurypa v MOBEPXHOCTh BpalleHUs, HUIMHJpP, KOHYC,
map, cdepa, cedyeHus (GUTYphl  BpaIIEHUs, IUIOCKOCTb,

Kacaromasicsi cepsl, IMIIMHIAPA, KOHYCA, TUIONIA/lb TOBEPXHOCTH
MUPAMHUJIBI, TIPU3MBI, KOHYCa, IUINHPA, TUIOMIAb cephl, 00beM
Ky0a, TIPSIMOYTOJIBHOTO Tapajuieenuneaa, TupaMubl, MPU3MBI,
WIMH]Ipa, KOHYyCa, [apa; YMEHHUEe 300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BpAIICHHS, WX CEUCHHUS] OT PYKHU, C TOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U HIJIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh ~ CHMMETPHUIO B TNPOCTPAHCTBE;,  yMCHHE
pacro3HaBaTh MPaBUIHHBIE MHOTOTPaHHUKH;

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
yucie mpoheccCuoHaIbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJBHBIX paboT, 3aJaHui
HK3aMeHa

[IP6 11. ymeHue omnepupoBaTh TMOHATUSMHU: JIBUJKEHUE B
OpOCTPaHCTBE,  MOA0OHBIE  (GUIYpRl B IPOCTPAHCTBE;
HCIIOJIH30BaTh OTHOIICHUE TIIOMIACH MOBEPXHOCTEH U 00BEMOB
NoJ00HBIX (PUTYp IIPU pELIeHUH 3a/ay;

OneHka pe3yabTaToOB YCTHBIX
OTBETOB, pelleHUs 3a/1a4 (B TOM
qucie npohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
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KOHTPOJBHBIX paboT, 3aJaHU
SK3aMeHa

I1P6 12. ymeHHMe BBIUMCIATH TE€OMETPUUYECKHE BEITMUMHBI (JITHHA,
yroj, Imiomanb, o0bEM, IJIOLIAJb IOBEPXHOCTH), HCHOJb3Ys
U3y4eHHBIE (POPMYIIBI U METO/IBI;

OrueHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qriciie MpodeCCHOHATBHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX paboT, 3aJaHui
HK3aMeHa

[IP6 13. ymeHue omepwpoBaTh IMOHATHSAMH: THPSIMOYTOJIbHAS
cHUCTEeMa KOOPAMHAT, KOOPJAMHATBHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKAISIPHOE IPOU3BEACHHUE, YrOJd MEXAY BEKTOpaMu,
CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA HA YMCIIO; HAXOAUTH C
MOMOIIBI0 M3YyYEHHBIX (POPMYIT KOOPIAMHATHI CepeArHBI OTPE3Ka,
paccTositHue MEXAy JBYMS TOUKaAMU;

OreHKa pe3ynbTaToOB YCTHBIX
OTBETOB, PELICHUS 3a1a4 (B TOM
qucie npohecCHOHAIBHO
OpUEHTUPOBAHHBIX ),
IPAaKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX padoT, 3a1aHui
HK3aMeHa

[1P6 14. ymenue BbIOMpPATh MOIXOAALINA M3YYEHHBIA METOM IS
peleHus 3aJayd, paclo3HaBaTh MaTeMaTHuecKue (akThl MU
MaTeMaTUYeCKUe MOJEIN B MPUPOAHBIX U OOILIECTBEHHBIX

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, PELICHUS 33124 (B TOM
qrciie MPodeCCHOHATBHO

SBJICHUAX, B MCKYCCTBE, YMEHUE MPHUBOJUTH HPUMEPHI | OPUEHTUPOBAHHBIX),

MaTE€MaTU4YeCKUMX  OTKPBITUA  POCCHHCKOM M MHUPOBOW | IPAKTUYECKUX 3aHATHM,

MaTeMaTUYECKON HAYKH; KOHTPOJIbHBIX Pa0oT, 3a/1aHUil
DK3aMEHa

[IPy O0l. ymeHue onepupoBarb HNOHATHAMM: ompezeneHue, | OneHka pe3yiabTaToB yCTHBIX

aKcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, MIPU3HAK, | OTBETOB, PELIEHUs 3a7a4 (B TOM

JI0Ka3aTelIbCTBO,  PABHOCWIIBHBIE  (POPMYJIHMPOBKH;  yYMEHHUE | Uucie NpoQecCHOHaTbHO

dbopmyaupoBaTh 00paTHOE W MPOTHUBOIIOJIOKHOE YTBEPKICHUE,
OPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHYeCKOU HHIAYKIHH, IMPOBOAUTH J0Ka3aTCJIbHBIC
paccyXJIeHUs TpH pElIeHUU 3a7ad, OIEHUBATh JIOTUYECKYIO
IIPaBUIILHOCTB PACCYXKICHUM;

OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3aJaHui
HK3aMeEHa

[Py 02. ymenue omnepupoBaTb MOHATHUAMU: MHOXECTBO,
NOJIMHOXKECTBO,  ONEpalMy  HAJ  MHOXECTBAMM;  YMEHHE
UCIIONIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Ul

OIMCAHUs pealbHBIX IPOLIECCOB M SBICHUW W IIPU PELICHUU
3a/1a4, B TOM YHUCJIE U3 IPYTHX y4eOHBIX MPEAMETOB;

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a7a4 (B TOM
guce npohecCuoHaIbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIBHBIX paboT, 3a1aHuit
HK3aMeHa

[TPy 03. ymeHue onepupoBaTh MOHATHIMHU: Tpad, CBA3HBIN rpad,
JiepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb M
ONHUCBHIBaTh Tpadbl Pa3TUUYHBIMU CIIOCOOAMHU; HCIOIB30BaTh
rpadsl Ipy peleHny 3a1ay;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qucie npohecCuoOHaTbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3a1aHuit
HK3aMEHa

[TPy 04. ymeHnue cBOOOJHO ONEpUPOBATH MOHATUSIMU: COUYETAHUE,
NEPEeCTaHOBKa, YHUCJIO COYETaHWH, YUCIO MEepEeCTaHOBOK; OMHOM
HproTOHa; yMeHHe MNpUMEHATh KOMOMHATOpHblE (AaKTBI H
paccyXAeHUs [UIsl pelIeHus 3a/1a4;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qucie npohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJBHBIX paboT, 3aJaHul
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OK3aMCHa

[Py 05. ymeHue onepupoBaTh MOHATUSIMHU: HATYpalbHOE YHCIIO,
LeJI0€ YHCI0, OCTAaTOK II0 MOJIYJI0, palMOHAJIbHOE YHUCIIO,
UpPpPAlMOHATIBHOE YHCJIO, MHOXECTBa HATypallbHbIX, IEJIbIX,
palMOHATBHBIX, JEUCTBUTEIIbHBIX YUCEN; YMEHUE HCIO0JIb30BaTh
OpU3HAKW JCTUMOCTH, HAUMEHBIIUKA OO JenuTens |
HauMeEHbIIIee o0IIee KpaTHOe, aArOpUTM EBKIIHIIA MPU pEIIeHUN
3a]a4; 3HAKOMCTBO C Pa3MYHBIMU MO3UIMOHHBIMU CUCTEMaMH
CUHCJICHUS;

OreHKa pe3ynbTaToOB YCTHBIX
OTBETOB, PELICHUS 3a1a4 (B TOM
qucie npohecCHOHAIBHO
OPUEHTUPOBAHHBIX ),
IPAaKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX padoT, 3a1aHui
9K3aMeHa

[Py 06. ymeHue cBOOOJHO ONMEPUPOBATH MOHATHUSIMU: CTCTICHb C
LEJIbIM TOKa3aTesieM, KOPEeHb HATypaJIbHOW CTENEeHH, CTENEHb C

OueHka pe3yabTaToOB YCTHBIX
OTBETOB, pellIeHUs 3a/1a4 (B TOM

paLlMOHATIBHBIM ~ IIOKa3aTeleM, CTeNeHb C JIEHCTBUTEIbHBIM | UMCIe NPO(PECCHOHATBHO

(BemIeCTBEHHBIM)  IIOKa3aTesieM, JiorapudM UYWCIa, CHHYC, | OPUEHTHPOBAHHBIX ),

KOCHHYC ¥ TAaHI'€HC IIPOU3BOJIBHOTO YHCIIA; IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3a1aHui
JK3aMEHa

[IPy 07. ymenue omnepupoBaTh MOHATHUAMHU: TOXKIECTBO, | OLEHKA PE3yIbTAaTOB YCTHBIX

TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE, HEPABEHCTBO, | OTBETOB, pEIIEHUs 3a/1a (B TOM

crCcTeMa YpaBHEHUH M HEPABEHCTB, PaBHOCWJIBHOCTHh YPaBHEHUH, | yuciie MpodhecCHOHAIBHO

HEpaBEHCTB M CHCTEM, palMOHAJbHBIE, HPPALNUOHAIbHbIC, | OPUEHTUPOBAHHBIX ),

IIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupMHUUECKUe, | MPAKTHUECKUX 3aHATHH,

TPUTOHOMETPUYECKUE YPAaBHEHHUs, HEPABEHCTBA M CHCTEMBI;
yYMEHHUE penlaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IM4YHBIX IIPUEMOB; pellaTb YpPaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, X
CUCTEMBI I pelIeHUs MaTeMaTU4eCKUuX 3aJad M 3a1ad U3
pa3IUYHbIX 00JaCTel HAyKH U pealibHOM JKU3HH;

KOHTPOJIBbHBIX paboT, 3aJaHU
HK3aMEHa

[TPy 08. ymeHue cBOOOJHO ONEpUPOBATH MOHATHSIMHU: TIpaduk
byHKMKM, oOpaTHas QyHKUUS, KOMIO3UIMS (YHKIMH, TUHEHHAs
byHKLUsA, KBagpaTU4Has QyHKIMS, cTereHHass GYHKIUS C LeIbIM

noKasareieM, TpUroOHOMeTpuueckue  (yHKUUH, oOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIHY, NIOKa3aTeNbHAs u
ngorapumuueckas (QyHKUUU; YMEHHE CTPOUTh  TIpapuku

(GyHKUUH, BHITOIHATH TIpeoOpa3oBaHus rpaduKkoB GyHKIUH;
YMEHHE HCHOJb30BaTh Trpaduku (yHKOHHA UIS  U3yYCHHS
IPOIIECCOB M 3aBUCUMOCTEH NpU pELIeHUH 3ajady U3 JpYyrux
y4eOHBIX TPEIMETOB W W3 pealbHOW JKU3HHW, BBIPAKAThH
(dopMynaMu 3aBUCIMOCTH MEX]ly BETHUYNHAMU;

yYMEHHUE CBOOOIHO OTIEPUPOBATH MOHSATHSIMHE: YETHOCTh (DYHKITUH,
HNEPUOJIMYHOCTh  (DYHKIIHH, OTPaHUYEHHOCTh ¢byHKIMH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIMH, HauOoJbllee U
HaVMEHbIllee 3HaueHWs (QYHKIMM Ha TPOMEXKYTKE; YMEHHE
NIPOBOIUTH HCCIIEOBaHNE (DYHKITHH;

YMEHHUE MHCIIONb30BaTh CBOiicTBa W rpaduku (QyHKOME s
pelieHusl ypaBHEHWH, HEPABEHCTB W 3ajad C MapaMeTpamu,
n300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA pEIICHHM
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM,

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, peLIEHUS 3a1a4 (B TOM
qucie npophecCHOHATbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3aJaHui
HK3aMeEHa
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I[Py 09. ymeHue CBOOOJHO ONEPHPOBATH  MOHITUSAMHU:
IIOCJIC/IOBATEIILHOCTD, apudmeTnyecKas nporpeccus,
reoMeTpHyYecKasi  Mporpeccus,  OeCKOHeYHO  yObIBaromias
reoMeTpudecKas HPOTPECCHS; yMeHHE 3a7aBaTh

noCJIICAOBATCIBbHOCTH, B TOM YHCJIC C IIOMOIIbIO peKyppeHTHBIX
bopmyu;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 33124 (B TOM
qrciie MpodeCCHOHATBHO
OpPUCHTHUPOBAHHBIX),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX Pa0OT, 3a/1aHUit
HK3aMeHa

[IPy 10. ymeHue omnepupoBaTh MOHATUSMU: HENPEPHIBHOCTH
¢yHkuMu, acuMOTOTHl Tpaduka (GYHKUIWHU, TEpBask U BTOpas
npou3BoHAs (YHKIMH, F€OMETPUUECKUNA U (U3NUYECKUNA CMBICIT
IPOM3BOIHON, IEPBOOOpA3HAas, ONPEICIICHHBIN HHTETPAT, YMCHHE
HaXOJUTh AaCUMIITOTHI Tpaduka (YHKIUU; YMEHHE BBIUUCIATDH
IPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YaCTHOTO U KOMIIO3UIUU
GbyHKIMI, HAXOAWTH YpaBHEHUE KacaTelbHOW K rpaduky

byHK1INY;

OrneHka pe3yinbTaToB YCTHBIX
OTBETOB, pellIeHUs 3a/1a4 (B TOM
qrcie nNpodecCHoHaTbHO
OPUEHTUPOBAHHBIX ),
MPAKTUYECKHUX 3aHSATUH,
KOHTPOJIBHBIX padoT, 3a1aHUi
HK3aMeHa

[TPy 11. ymeHue onepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOIYJb U apryMeHT
KOMIUIEKCHOTO 4YHcia, (opMa 3alucH KOMIUICKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpUYECKass U aiureOpandeckas);
YMETb POU3BOAUTH apu(pMeTHIECKHUE JeUCTBHSA c
KOMILUIEKCHBIMU YHCJIAMH; MPUBOAUTH NMPUMEPHI HCIIOIB30BAHHS
KOMIUTEKCHBIX YHCEIT;

OneHka pe3ynbTaToB yCTHBIX
OTBETOB, pELIEHUS 3a1a4 (B TOM
qucie npohecCHOHaIbHO
OpUEHTUPOBAHHBIX ),
IPAaKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX padoT, 3a1aHui
9K3aMeHa

[Py 12. ymenue cBOOOJHO ONEPUPOBATH MOHATHUSMHU: CpEIHEE
apupMeTHuecKkoe, MenuMaHa, HauOosbllee W HaUMEHbLIee
3HaueHus, pa3Max, IUCIEPCHUs, CTAHJIAPTHOE OTKJIOHEHHWE s
ONMCAaHMSA  YHUCJIOBBIX  JAaHHBIX;  yYMEHHE  HCCJIENOBATh
CTaTHUCTUYECKHE JaHHble, B TOM 4YHCIE€ C [PUMEHEHUEM
rpadU4ecKux METOIOB M DJEKTPOHHBIX CpPEICTB; rpaduyecku
UCCIIEI0BaTh COBMECTHBIE HAOJIIOJIEHHS € TOMOIIBI JUarpamMM
paccenBaHMsl U TMHEWHON perpeccuy;

OreHka pe3yabTaToOB YCTHBIX
OTBETOB, pelIeHUS 3a1a4 (B TOM
guce npohecCuoHaIbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJBHBIX paboT, 3aaHu
HK3aMeHa

[Py 13. ymeHue HaxogUTb BEPOATHOCTH COOBITHMH C
UCMOJIb30BaHUEM TpapHUuecKuX METOAOB; MPUMEHATh  JUIs
pemieHus  3agad = (QOpMyJdbl  CIOKEHUS U YMHOMKEHUs
BEPOSATHOCTEH, (OpMysly TOJHOH BEpOSATHOCTH, (opMyIy
bepnymiu, xomOuHaTopHble (GakTbl U (OPMYJIbI; OIEHUBAThH
BEPOSITHOCTH  peajbHBIX  COOBITHH; yMEHHE ONepHUpOBaTh
MOHSTUSIMU: ciydaiiHas BEJIMYMHA, pacrpeiesnieHue
BEPOATHOCTEH, MAaTEMATHUYECKOE OXHMJIAaHUE, JUCHEpCUs U
CTaH/JapTHOE OTKJIIOHEHHE CIy4alHONW BENIUYUHBL, (YHKIUU
pacrpeiesieHuss U IUIOTHOCTH PAaBHOMEPHOTIO, MOKa3aTeIbHOIO U
HOPMAJIHOTO paclpeieleHuii; YyMEHHe HUCIOJIb30BaTh CBOMICTBa
W3YYEHHBIX pacHpelesIeHui Ul pelIeHHs 3a/1ad; 3HaKOMCTBO C
MNOHATUSMM: 3aKOH OOJIBIIUX YHCEN, METOJbl BBIOOPOYHBIX
MCCJIEJOBAaHN; YMEHHUE TPUBOIUTH ITPUMEPHI MPOSIBICHUS] 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHUSX;

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a7a4 (B TOM
gucie npohecCuoHaTbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHATUH,
KOHTPOJBHBIX paboT, 3aJaHUi
HK3aMeHa
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[Py 14. ymenue cBOOOIHO OINEPUPOBATH MOHATHAMM: TOUKA,
npsMasi, II0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yro,
JBYI'PAHHBIA  Yrojl, TpPEXTPaHHBIM yroJ, IEPEeCEKaroIInecs,
napajjelibHble U CKpEIIMBAIOLIMecs MpsMble, NapalIeIbHOCTh U
NEPIEHIUKYJIAPHOCTh NPSIMBIX U IUIOCKOCTEH, YroJl MEXIy
OPSAMBIMH, YTOJI MEXAY INPSIMOM U IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU; YMEHHME MHCIIONb30BaThb IpU PEIICHUU 3a1ad
U3y4eHHbIE (DaKThl U TEOPEMBI IJIAHUMETPUHU; YMEHHUE OLCHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAaIOIIEM MHUDPE; YMEHHE ONEepUpPOBaTh
HOHSTUAMU: MHOT'OTpaHHUK, CEUEHHWE  MHOTOIPaHHUKA,
NpPaBWIbHBI MHOIOIpaHHUK, IpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTh BpALICHUS, IIMIUH/IP, KOHYC, ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHHUs] KOHYCa U LMIMHJpPA, MapajuleibHbIe OCH
WM OCHOBAHHIO, CEYEHHE I1apa, IIOCKOCTb, Kacaromasics chepsl,
LWINH/APA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOIpaHHMKA,
n300pakaTh MHOTOTPAaHHUKH, GUTYPHI U TOBEPXHOCTH BPAILICHHS,
UX CEYEHMs, B TOM YHCIIE C IOMOUIbIO AJIEKTPOHHBIX CPEACTB;

yMEHHE TpPHUMEHSATh  CBOWCTBA  TIeOMETpUYECKHX  (uryp,
CaMOCTOSITENIbHO  (DOPMYJIUPOBATh  OINpPENENIEHUsT H3y4aeMbIX
¢uryp, BbLABUIaTh THIOTE3bl O CBOMCTBaX U IpU3HAKaAX

reoMeTpuueckux (uryp, oOOCHOBBIBaTb WM OIPOBEPraTh UX;
YMEHHE TPOBOAMTH KiacCU(UKAIUIO (GUTYp TIO Pa3IUYHBIM
IOpU3HAKAM,  BBIIOJHATH  HEOOXOJUMBIE  JONOJHHUTENIbHbIE
IIOCTPOEHNS,

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 33124 (B TOM
qrciie MpodeCCHOHATBHO
OpPUCHTHUPOBAHHBIX),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX Pa0OT, 3a/1aHUit
9K3aMeHa

[TPy 15. ymenue cBOOOAHO ONEpUPOBATH MOHATUAMU: IUIOIAAb
¢urypsl, 00beM (QUrypbl, BEIUYHHA yIJa, PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY NMPSMBIMH, PACCTOSIHUE MEXITY
IUIOCKOCTSIMHM,  IUIOHIaJlb  cepbl, IUIOMIAJb  MOBEPXHOCTH
OUpaMUIbl, TpPU3MBbI, KOHYyca, ULWIMHApA, o00BeM KyoOa,
OPSIMOYTOJIBHOTO  Mapajulesienunena, NUpaMHIbl, [PU3MBI,
IWIMH/pa, KOHYCa, [l1apa; yMEHHe HaXOAUTh OTHOIIEHHE 00bEeMOB
noJ100HBIX (uryp;

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, peLIeHU 3a1a4 (B TOM
qucie npophecCuOHaTbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX padoT, 3a1aHui
HK3aMeEHa

[IPy 16. ymenue cBoOOJHO OomnepupoBaTh MOHATUSAMU: ABUKECHUE,
napajjieNibHbli  MEpeHOC, CHMMETpUsi Ha IUIOCKOCTM U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE IMOJ00Us, MOJ00HBIC
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U M0JI00HBIE (DUTYDHI, B
TOM 4HCI€ B TPHUPONE, HCKYCCTBE, AapXHUTEKType; yMEHHE
UCMOJIb30BaTh ~ TEOMETPUYECKHE  OTHOILICHMS,  HaXOJHUTh
reoMeTpUYecKre BEIUYMHBI (JUIMHA, YroJ, MJIomaib, 00beM) npu
peLIeHNH 33734 U3 JAPYrHX Y4eOHBIX MPEAMETOB U U3 PEalbHOM
KHU3HH,

OreHka pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a7a4 (B TOM
gucie npohecCuoHaTbHO
OpUEHTUPOBAHHBIX ),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIBHBIX paboT, 3a1aHui
HK3aMeHa

I[Py 17 ymeHue CBOOOAHO  ONEPUPOBATH  MOHATHUSIMH:
IPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpAMHAThl BEKTOPa, CyMMa BEKTOPOB, MPOMU3BEICHHE BEKTOpA
Ha 4YMCJO, pas3ioKeHUEe BeKTopa 1Mo 0as3ucy, CKalspHOE
IIPOU3BENICHUE, BEKTOPHOE  IPOM3BEICHHE, Yroldl  MEXay
BEKTOPAMU; YMEHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBII
METOJ Ul pEIICHUs T'€OMETPUUYECKUX 3aJad MU 3aJad ApPYTrux
y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2 X 2 U
3 x 3, omnpenenurenb MaTpHLbl, TIE€OMETPUUECKUH CMBICI
OIpENIeIUTENS;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, pelIeHUs 3a1a4 (B TOM
qucie npohecCuoOHaTbHO
OpPUEHTUPOBAHHBIX ),
IIPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3a1aHuit
HK3aMeEHa
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[Py 18. ymeHue MoaenupoBaTh PEajbHbIE CUTyallMM Ha SI3bIKE
MaTEMAaTUKH; COCTABIIATh BBIPAKEHUS, YPABHEHHUs, HEPABCHCTBA U
UX CHCTEMBI IIO YCJIIOBHMIO 3aJa4, MCCIENOBAThb IOCTPOCHHBIC
MOJ€eIn c UCIIOJIb30BaHUEM amnmapara anreOpsl,
UHTEPIPETUPOBATH IIOJIY4YEHHBIN pe3ynbTar; CTPOUTH
MaTEMaTHYECKUE MOJEIU C IIOMOIIBI0 T€OMETPUYECKUX MOHATUI
U BEJIIMYMH, PELIaTh CBA3aHHBIE C HUMM IPAKTUYECKHUE 3a1a4H;
COCTABJISITh  BEPOSATHOCTHYIO MOJECIb M HHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3yibpTaT;  pewmarb  [PUKIAJHBIE  3aladu
CPEICTBAMHU MAaTEMaTUYECKOIO aHAJIU3a, B TOM YUCIIE COLUAIbHO-
9KOHOMHYECKOr0 U (PM3NYECKOro Xapakrepa;

OrneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 337124 (B TOM
qrciie MpodeCCHOHATBHO
OpPUCHTHUPOBAHHBIX),
MPAKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX Pa0OT, 3a/1aHUit
9K3aMeHa

[Py 19. ymenue BbpIOMpaTh MOAXOMSIIMA METOH ISl PEIICHUS
3a/1aud; TOHMMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YyUYCHUU
OPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB W SBJICHUI; YMEHUE
pacro3HaBaTh MPOSIBIIEHWE 3aKOHOB MAaTE€MAaTUKH B MCKYCCTBE,
YMEHUE TMPUBOJUTH IPUMEPbl MATEMaTUYECKUX  OTKPBITHI
POCCUICKON U MUPOBOM MaT€eMaTHYECKOW HAYKH.

OreHKa pe3ynbTaToOB YCTHBIX
OTBETOB, pELIEHUS 3a1a4 (B TOM
qucie npopheccCuOHaIbHO
OpUEHTUPOBAHHBIX),
IPAaKTUYECKUX 3aHITUH,
KOHTPOJIbHBIX padoT, 3a1aHui
9K3aMeHa
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Hpuaoxenne 1

IIpumepHasi TeMATHKA MHAMBUAYAJIbHBIX IPOEKTOB MO NMpeIMeTy

NuauBryalbHBIA MPOEKT HE MPEAyCMOTPEH Y4YEOHBIM IUTAaHOM Mo Tpodeccuut

08.01.28 Mactep OTAE€TOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX PabOT.
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Ipuiaoxenue 2

Cunxponusanus odpaszoBarejbHbIX pe3yabTaToB PI'OC COO n ®I'0C CI10

HaumenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HaumeHnoBaHue
JIMYHOCTHBIX Pe3yJIbTaTOB
(JIP)
coraacuo ®I'oC COO

HaumenoBanue meranpeamerubix (MP)
pe3yJbTaToB
coraacio ®IroC COO

OK 01 Breibupats
CIIOCOOBI peIICHUS
3a1a4
npoeCCHOHATLHON
JeSTEIIbHOCTH
MPUMEHUTEIBHO K
Pa3TMIHBIM
KOHTEKCTaM,;

JIP 25 unrepec k
pa3n4YHbIM chepam
npohecCHOHATBLHOM
NeSITeTbHOCTH, YMEHUE
COBEpLIATh OCO3HAHHBIN
BbIOOD Oymyieit
npodeccun u
peaTr30BbIBATh
COOCTBEHHBIC KU3HECHHBIC
TUIaHBL;

MP 01 camocTosTenbHO (POPMYTUPOBATH U
aKTyaJlu3upoBaTh NpoOIeMy, paccMaTpUBaTh €
BCECTOPOHHE;

MP 02 ycranaBnuBaTh CyIIeCTBEHHBIN MTPU3HAK
WJIM OCHOBAHMSI JIJISl CPAaBHEHUS,
Kiaccudukanuu u 00600IICHHS;

MP 03 onpenensts 1eiu ASSITEILHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX
JOCTHKCHHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH 1
IPOTUBOPEYNS B pACCMATPUBACMBIX SBIICHUSIX;

OK 02 Ucnonb3oBarh
COBPEMEHHBIC CPEIICTBA
MTOMCKA, aHaJIN3a U
HWHTEPIIPETAIIH
uH(popMaLIUU U
nH(pOpMaLOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33124
podeCCHOHATBHON
JEeSATEIbHOCTH

JIP 34 oco3HaHue LIEHHOCTHU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh
MIPOCKTHYIO U
HCCIIE0BATENIbCKYIO
JIeATEeIIbHOCTD
WHJUBUIyaJIbHO U B
rpyIIIe.

MP 07 BnazneTs HaBbIKAMH Y4eOHO-
VICCJIEI0BATEIBbCKON U TPOEKTHOMN
JIeATEIIbHOCTH, HABbIKAMHU pa3peIIcHUs
npo0em;

MP 08 crmocoOHOCTE U TOTOBHOCTD K
CaMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3aJ1a4, MIPUMEHEHUIO Pa3IuYHbIX
METOJOB IO3HAHUS;

MP 09 BnageHue BUAaMU IESITSIbHOCTH MO
TOJTYYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEPIIpEeTaINU, TPeoOpa30BaHUIO U
MIPUMEHEHUIO B PA3TMYHBIX YICOHBIX
CUTYaIUSAX, B TOM YUCIIE PU CO3[JaHUU
y4eOHBIX M COLUATBHBIX TPOCKTOB;

MP 10 popmupoBaHue Hay4HOI O THUIIA
MBIIIICHUS], BJIaJICHUE HAYYHOU
TEPMUHOJIOTHEN, KIIOYEBBIMU OHATUSMU U
METOJaMHU;

MP 11 ctaButh u popMyIHpPOBATH COOCTBEHHBIC
3a/1auv B 00pa30BaTEIIbHON EATETLHOCTH 1
KU3HEHHBIX CUTYalLHIX;

MP 12 BBISIBISATh NPUYUHHO-CIICICTBEHHbBIE
CBSI3U U aKTyaJIM3UPOBATh 3a]a4y, BEIIBUTATh
TUTIOTE3Y €€ PEIICHUS, HAaXOUTh apTYMEHTBI
JUTS I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;
MP 13 ananusupoBarh NOJy4YE€HHBIE B X0OJI€
peleHus 3a/1a4u Pe3yIbTaThl, KpUTHIECKU
OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIOBUSAX;

MP 16 ocy1iecTBIsTh 11€JI€HANPaBICHHbBIN
TIOMCK TIEPEHOCa CPEJICTB U CITOCOOOB JIEHCTBUS
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HanmenoBanne OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHue
JIMYHOCTHBIX Pe3yJIbTaTOB
(JIP)
coraacuo ®I'oC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yJibTaToB
coraacio ®I'OC COO

B Ipo(hecCHOHANIBHYIO CPEeNy;

MP 17 ymeTb IepeHOCUTh 3HAHUS B
MO3HABATENIBHYIO U TPAKTHYECKYIO 00JIacTH
KU3HEJCATEIIbHOCTH;

MP 18 ymeTb UHTETpUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX o0acTe;

MP 19 BeIIBUTaTh HOBBIE UJEH, PEJIaraTh
OpPUTHHAJIbHBIE MTOJIXO/IbI U PELICHHUS;

MP 20 ctaBuTh poOJIEMBI U 33/1a4H,
JIOTTYCKAIOIIUE allbTEPHATUBHBIC PEIICHNUS;

MP 21 Bnaznerb HaBbIKAMU TOJTYUYECHUS
uH(GOpMaIlMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSTENIbHO OCYIIECTBIISATh MMOUCK, aHAJIU3,
CUCTEMAaTHU3AIMI0 U UHTEPIPETAIIIO
MH(POPMALIUU pa3IMYHBIX BUIOB U GOPM
IPECTaBICHHUS;

MP 22 co3maBaTh TEKCTHI B Pa3IuYHBIX
(dopmMarax ¢ yueToM Ha3HaueHUS HHPOPMAIIUU U
IIEJICBO ayJUTOPHH, BEIOWPAsT ONITUMATIBHYIO
(hopMy mpeacTaBIeHUS U BU3yalU3allUU;

MP 23 oueHuBaTh JOCTOBEPHOCTb,
JETUTUMHOCTh MH(POPMAIINH, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

OK 03 ITnanupoBath 1
peann30BHIBATH
cOOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
MIPEAMPUHIMATEITHECKYIO
JesITeNbHOCTD B
npo¢ecCuOHAIBHON
cdepe, UCTIOTB30BaTh
3HAHUA 10 PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYyaIUsIX

JIP 14 oco3HaHMe JTUYHOTO
BKJIaJIa B IOCTPOCHUE
YCTOHYHBOTO OyIYIIEro;
JIP 16 scTeTnueckoe
OTHOINICHHE K MUY,
BKJIFOYAs 9CTETUKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TpyAa
1 OOIIECTBEHHBIX
OTHOIIICHUI;

JIP 20 chopMUpOBaHHOCTH
3I0pOBOTO U O€30IMTaCHOTO
o0pas3a XH13HH,
OTBETCTBESHHOTO
OTHOIIIEHHUS K CBOEMY
3/10POBBIO;

JIP 24 TOTOBHOCTE K
AKTUBHOM JIeSITCIHLHOCTU
TEXHOJOTHYECKON 1
COIIMAIBLHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTH
WHULIUUPOBATH,
TUTAHUPOBATH U

MP 26 ocymiecTBIsITh KOMMYHUKALIMHM BO BCEX
cdepax KU3HU;

MP 28 BnazneTs pa3nuyHbIMU CIIOCOOAMHU
OOIIEHHS U B3aUMOJICHCTBH,

MP 29 aprymeHTHpOBaHHO BECTU JUAJIOT, YMETh
CMATYaTh KOH(MIUKTHBIC CUTYAIINH;

MP 30 pa3BepHYTO M JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MP 39 caMOCTOSITENIFHO COCTABIATH IIJIaH
pelIeHUs TPOOIEMBI C YI€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MIPEATIIOYTEHUN;

MP 41 pacumpsarts paMKu y4eOHOTO IpeameTa
Ha OCHOBE JINYHBIX MPEANOYTCHHIA;

MP 42 nenaTh 0CO3HAHHBIN BHIOOD,
apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

MP 44 cnocobcTBOBaTH (OPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOU SPYIULIUU B PA3HBIX
001acTIX 3HAHWUM, IOCTOSHHO ITOBBIIIATL CBOI
00pa3oBaTeNbHBINA U KYJIbTYPHBI YPOBEHB;
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HanmenoBanne OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHue
JIMYHOCTHBIX Pe3yJIbTaTOB
(JIP)
coraacuo ®I'oC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yJibTaToB
coraacio ®I'OC COO

CaMOCTOSITENTEHO
BBITIOJHATH TaKyIO
JESITEIIbHOCTD;

JIP 26 rotoBHOCTH 1
CIIOCOOHOCTB K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSKEHUH BCEU KU3HU;
JIP 28 nyianupoBaHue u
OCYIIIECTBIICHUE JICHCTBUH B
OKpY>Karlollleu cpene Ha
OCHOBE 3HaHUs Ienen
YCTOMYHBOTO Pa3BUTHUSA
YeJI0BEUeCTBa;

JIP 32 cpopmMupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU H
00IIECTBEHHON MPAKTHUKH,
OCHOBaHHOTO Ha JIAJIOTe
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

OK 04 DddexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaHJIE

JIP 06 ymenue
B3aUMOJCHCTBOBATh C
COLMaJIbHBIMU
WHCTUTYTaMH B
COOTBETCTBUH C UX
GYHKIUSIME 1
Ha3HAUCHHEM;

JIP 34 oco3nanmne NeHHOCTH
Hay4YHOM JEeSATENbHOCTH,
TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeTCILHOCTh
WHJUBUJIyaJIbHO U B

rpyIIe;

MP 31 noHUMaTh U UCTIOIB30BATH
MPEUMYIIECTBA KOMAaHAHON YU MHIMBUAYAJIBHON
paboTHI,

MP 32 BbIOMpaTh TEMAaTUKY U METO/IbI
COBMECTHBIX JICHCTBHI ¢ y4eTOM 0OIINX
WHTEPECOB, M BO3MOKHOCTEH KaXK/I0TO WICHA
KOJUIEKTHUBA,

MP 33 npuHUMAaTh LIEJIM COBMECTHOM
JesTeIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEHCTBHUS 110 €€ JOCTHIKEHUIO:
COCTAaBJISITh TUIAH JIEUCTBUM, paclipeiesiaTh PO
C yU4E€TOM MHEHUHN YYaCTHHKOB 00CYX/IaTh
pe3yabTaThl COBMECTHOU PaOOTHI;

MP 34 oueHuBaTh Kau€CTBO CBOETO BKIIAJ1a U
Ka)KJIOTO Y9aCTHHKA KOMaH/ bl B OOIITUH
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MP 35 npennaraTh HOBbIE TPOEKTHI, OLICHUBATH
WJIEU C TIO3ULIMK HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

MP 36 KOOpAMHUPOBATH U BBIMOIHATH PabOTy B
YCIIOBHSIX p€albHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
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HanmenoBanue OK, HaumenoBanue HanmenoBanue meranpeameTHbix (MP)
IIK cornacao ®I'OC | TMYHOCTHBIX Pe3yJIbTATOB pe3yJbTaToB
Clio (JIP) coraacio ®I'OC COO
coraacio PI'oC COO
MP 37 ocyuiecTBisITh HO3UTUBHOE
CTpaTernyeckoe MoBeJeHNE B PA3TUUHbBIX
CUTYAIUX, POSIBIISATH TBOPUECTBO U
BOOOpakeHUE, ObITh MHUITUATHBHBIM.
OK 06 ITposiBnsiTh JIP 01 chopmupoBannocts | MP 45 naBath OLIEHKY HOBBIM CHTYalUsIM,
IpaxaIaHCKO- rPaKIaHCKOW MO3UIIUU BHOCHUTb KOPPEKTHUBBI B ACITEIHLHOCTb,
MaTpUOTUYECKYIO oOyyaromerocs Kak OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
MO3UILINIO, AKTUBHOI'O U MP 46 BiasieTb HaBbIKaMU MMO3HABATEIIBHOMN
JEMOHCTPUPOBATH OTBETCTBEHHOI'O YJCHa pedIeKCUN KaK OCO3HAHUS COBEPIIACMBIX

OCO3HAHHOE IOBEICHHE
Ha OCHOBE
TPaIUIHOHHBIX
00II[EYETIOBEYECKUX
[IEHHOCTEM, IPUMEHSTh
CTaH1apThl
AHTHKOPPYMIIHOHHOTO
IIOBCACHUA

poccuiickoro o0IIecTBa;
JIP 08 cpopMupoBaHHOCTH
POCCHUICKOM IpakIaHCKOU
UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKECHUS K
CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH IEpes
Ponunoii, ropnoctu 3a cBO
Kpaii, cBoro Ponuny, cBoit
S3BIK U KYJIBTYPY, POIILIIOE
Y HaCTosIIIee
MHOTOHAIIMOHAJTEHOTO
Hapoxa Poccuu;

JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI;

MP 47 ucnionb30BaTh MpueMbl peqIIeKCUH IS
OLIEHKH CUTYyalluH, BIOOpA BEPHOTO PEILICHUS;
MP 49 camoco3HaHus, BKIIIOYAIOIIETO
CIIOCOOHOCTh IOHUMATh CBOE AIMOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIPABJICHUSI Pa3BUTHS
COOCTBEHHOI YMOIMOHAIBHOM c(hepbl, OBITh
YBEpEHHBIM B cebe;

MP 50 camoperynupoBaHUsi, BKIHOYAIOIIEr0
CaMOKOHTPOJIb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE ITOBEJICHNUE,
CMOCOOHOCTh aJalTUPOBATHCS K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISTD
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP 51 BHyTpeHHEH MOTHBAIMH, BKIIOYAIOIIEN
CTPEMJICHHE K TOCTHKEHUIO LIENH U YCIIEXY,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE
JEICTBOBATD, UCXOS U3 CBOUX BO3MOKHOCTEH;
MP 52 sMmnatnm, BKIoUaromeil cnocoOHOCTh
IIOHMMATh YMOLIMOHAJIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 MIPHU OCYIIECTBICHUN
KOMMYHHKAIIMH, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKNBAHMIO;

MP 53 conmaiabHBIX HaBBIKOB, BKIIIOYAIOIIAX
CIIOCOOHOCTH BBICTpanBaTh OTHOILLIEHUS C
JIPYTUMH JHOABMHU, 3200TUTHCS, IPOSBIATD
MHTEpPEC U pa3peiarb KOH(DIUKTHI,

MP 54 npunumath ce0s, TOHUMas CBOU
HEJ0CTaTKU U IOCTOUHCTBA,

MP 55 nprHHMAaTh MOTHBBI U aPTYMEHTHI
JPYTUX JIIOJIEW TIPU aHAJIU3€E PE3YJIbTaTOB
NEATEIbHOCTH;

MP 56 npusHaBaTh CBOE IIPaBO U MPABO IPYrUX
JIFOJEH Ha OIIUOKH,

MP 57 pa3BuBaTh criocOOHOCTH TOHUMATh MU
C MO3MIMH JPYTOT0 Y€I0BEKa.
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB PI'OC COO (mpeamMeTHbIX) ¢

o0paszoBareabHbiMu pedyabratamu @I'OC CITIO

(mpodeccroHanbHO-OPUEHTUPOBAHHASI B3aUMOCBSI3b 00111€00pa30BaTEILHOTO

npeaMera ¢ npodeccueii)

HaumeHnoBanue HaumeHnoBanue HaumenoBanue npeamernnix | HammeHoBaHue
o0menpodgeccuoHan npogdeccHoHAIbLHBIX pe3yabTatoB ®I'OC COO, pa3nesoB/TeM U
BHBIX JUCIHHMILIUH C moayJieit (MIK) ¢ MMeIOIMX B3auMocBa3b ¢ OP padoueit
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH ®IrocC C1io nporpaMme 1o

pe3yJibTaTaMu, pe3yJibTaTaMu, npeamery

HMMEIOIUMHU HMEIIUMH
B3aHMOCBA3b C B3aMMOCBSI3b C
npeamernbiMu OP npeamernbiMu OP
OI1.01 OcHOBBI IIM.02. Bemmonnenue [1P6 01 BimageHue MeTogamu Pazgen 1.
CTPOUTETHLHOTO MOHTa)ka KapKacHO- JIOKa3aTeNIbCTB, AITOPUTMAMU «Pa3Butne
YepueHUs OOIIMBHBIX KOHCTPYKIMH | pelieHus 3a/1a4; yMEeHue TTOHATHUS O
Ymerb: unrtath MJIK 02.01 (GopMyIUpOBATH ONPEJCIICHUS, | YUCIIE»
paboune 4epTexH, «TexHonoruu paboT 1Mo AKCHUOMBI U TEOPEMBI, Tema 1.1.
WHCTPYKIIUH, BO3BCJCHUU U OTJCIIKU MIPUMEHSATD UX, IPOBOIUTH MuosxecTBa
perjIaMeHTBhl, KapKacHO-OOIIMBHBIX JIOKa3aTelIbHbIE PACCYKIEHUS B | pallMOHAJIBHBIX U
TEXHUYECKYIO KOHCTPYKITUI» XO0JI€ pEeIIeHUs 3a/1ay; JIEMCTBUTEIILHBIX
JOKYMEHTALHIO; IIK 2.2 BEITOTHATE [TP6 06. ymenwue pemarthb qucell
YUTaTh paboune paboThI IO MOHTAXKY TEKCTOBBIE 3a/1a4U PA3HBIX Paznen 6.
YEPTEKU. KapKaCcHO-OOIINBHBIX THTIOB (B TOM YHCIIC Ha «IIpsmbie u
3HaTh: KOHCTPYKITUHU U3 MIPOLICHTHI, JOJU U YaCTH, Ha INIOCKOCTH B

IpaBUjIa YTEHUS
pabounx yepTexein

pa3IMYHBIX MaTE€pUaJIOB
HaBbIku:

BBITIOJTHEHUS paboT MO
YCTPOWCTBY KapKacHO-
OOIIMBHBIX
KOHCTPYKLUIB
COOTBETCTBHUH C
WHCTPYKITUSIMH H
periiaMeHTaMH.
Ymvenusn:

YUTaTh paboune
YEPTEKU;

3HaHus:

MpaBWJIa YTeHUs pabounx
YepTeKen;

IIK 2.3 BoImoassaTs
OTJIETIKY KapKacHO-
OOIIMBHBIX KOHCTPYKIIHA
HaBbiknu:

BBIIIOJIHCHUS OTICIIKI
KapKacHO-

OOIIIMBHBIX

JBIDKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH,
3aJjaud U3 00JIaCTH YIpaBIICHUS
JIMYHBIMU ¥ CEMEHHBIMH
(dbuHaHCaAMM); COCTABIIATH
BBIPQKEHUS, YPAaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a]1a4H, HCCIIEIOBATh
MOJIy4eHHOE pPelIeHHE U
OIICHUBATH MPABIOTOI00HOCTh
pe3ysbTaToB;

ITP6 09 ymenue onepupoBath
MOHATUAMM: TOUKA, NpsMas,
TUIOCKOCTB, MIPOCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKPEIIUBAIOIINECS TPSMBIE,
napaieIbHOCTh U
NEePIEHANKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXAY
HPSMBIMH, YTOJI MEXy NPSIMOI
U TJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT

MPOCTPAHCTBEY
Tema 6.1
Bzaumuoe
pacroyioxeHue
NPSIMBIX U
IIOCKOCTEH
Pasnen 9.
«Bekrtopsl 1
KOOpPJIMHATHI B
MIPOCTPAHCTBEY
Tema 9.1
Bexkrops! n
KOOPIUHATBHI.
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KOHCTPYKIUH;
Ymenus:

YUTaTh padboune
YEepTEKU;

BBITIOJIHSITH PEMOHT
KapKaCHO-OOIIMBHBIX
KOHCTPYKLUU
Pa3IUYHBIX
reoMeTpUYECKUuX Gopm;
MIPUMEHATH Pa3JInYHbIC
CHOCOOBI peMOHTA
KapKacHO-OOIIMBHBIX
KOHCTPYKLHU
Pa3IUYHBIX
TreOMETPUUYECKUX POpM
3HaHus:

MpaBUJjIa YTEHUS
pabouunx yepTexei;
CHOoCcOObI peMOHTa
KapKacHO-OOIIMBHBIX
KOHCTPYKLHN
Pa3IUYHBIX
TeOMETPUUYECKUX (OpM.

TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXAY NPSMBIMH,
paccTosHUuE MEXIY
IUIOCKOCTSIMU;

ITP6 14 ymeHnue ucnonb3oBarhb
IIPU PELICHNH 33124 U3yYEeHHbIE
(baxThl 1 TEOPEMBI
IUIAHUMETPHUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpYXaroIlero Mupa;

yYMEHUE BBIOMPATh MOAXOAINI
M3YYEHHBIN METOA JUIsl pELICHUs
3ajJlauu, pacro3HaBaTh
MaTeMaTH4ecKue (PaKkThl 1
MaTeMaTHYeCKUe MOJIEIH B
MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE
MPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

[TPy 01 ymenue onepupoBathb
HOHATUSAMMU: ONpE/IeIeHuE,
aKcuoma, TeopeMa, ClIeICTBUE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(bOopMyIHPOBKH; YMEHUE
dbopmynupoBaTh 0OpaTHOE U
IIPOTUBOINOJIOKHOE
YTBEPKACHHUE, TPUBOIUTD
IPUMEpPBI U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJ]
MaTeMaTHYeCKOW MHAYKIUH;
IIPOBOAMTH JOKA3aTEIbHbIE
paccyXIeHHUs TP PELICHUN
3aJ1a4, OLIEHUBATh JIOTUYECKYIO
IIPABHJIBHOCTb PacCyXACHMI;
[1Py 14 ymenue cBo60/1HO
OIEpUPOBATH MOHITHSIMHU:
TOUKa, MpsiMasi, MII0CKOCTb,
IIPOCTPAHCTBO, OTPE30K, TyY,
IIJIOCKUH yTOJI, ABYTPAHHBIN
yTroJl, TpeXTpaHHbIi yrod,
nepeceKaroIuecs,
napajiesibHble U
CKpEeIIHBaOIINecs MpsMbIE,
napaieIbHOCTh U
HEePHIEHANKYIIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXAY
HPSMBIMH, YTOJI MEXy NPSIMOI
Y TUIOCKOCTBIO, YTOJI MEXKAY
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IJIOCKOCTSIMU; YMEHHUE
UCIIOJIb30BaTh MPH PEILICHUH
3a]a4 U3yueHHbIC (PAKTHI U
TEOpEeMbI IIJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB B
OKpY’KalolleM MHUpE; yMEHHE
OTIEpPHPOBATH TOHATHIMU:
MHOT'OTPaHHUK, CEUEHUE
MHOI'OI'paHHMKA, IPAaBUJIbHBIN
MHOTOTpaHHHK, IPU3MA,
nupamuia, purypa u
MIOBEPXHOCTh BPALICHUS,
LWIMHAP, KOHYC, ap, cdepa,
pa3BepTKa IOBEPXHOCTH,
CeueHMs KoHyca ¥ LWIMHIPA,
napajuleJIbHble OCU WU
OCHOBaHMIO, CEUEHHE 111apa,
IUIOCKOCTB, Kacaromasicst chepsl,
LWIMH/pA, KOHYCa; YMEHHE
CTPOUTH CEUEHUE
MHOI'OI'paHHMKa, U300paXkaTh
MHOTOTPaHHHUKH, (GUTYPHI U
IIOBEPXHOCTH BpAILCHUS, UX
CEYEHUs, B TOM YHCIIE C
MIOMOIIBIO JIEKTPOHHBIX
CpPEe/CTB; YMEHHE MPUMEHSTh
CBOWCTBA Fr€OMETPUYECKHUX
¢buryp, caMoCTOSTEIILHO
(bopMyIHpOBaTh ONpEIeIICHUS
U3ydaeMbIX (PUTYp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUIECKIX
¢uryp, 060CHOBBIBATh WIIN
ONpOBEpPraTh UX; yMEHUE
IPOBOJUTH KJIaCCU(UKALINIO
¢buryp no pazauyHbIM
NPU3HAKAM, BBIIOJIHSATD
HE0OXO0UMbIE JOMOJIHUTEIbHbBIE
IIOCTPOCHUSI,

[1Py 15 ymenue cBo60o1HO
OIIEepUPOBATH OHATHIMU:
wionaab GUrypsl, o0bem
(burypsl, BeJIMYMHA yIia,
paccTosiHuE OT TOYKHU 0
IJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXKITY
IUIOCKOCTSIMHU, IIJI0IIAb chepsl,
IUIOIIAAb TOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCa,
IUIUHAPA, 00beM Ky0a,
IPSIMOYTOJIBHOTO
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napajuieNienune1a, TupaMuIbl,
MIPU3MBI, IWIMH]IPA, KOHYCA,
mapa; yMEHUE HaXOIUTh
OTHOILIEHHE 00BEMOB MOTO0HBIX
uryp;

[TPy 16 ymenue cBoOOIHO
ONEPUPOBATH MOHATUIMHU:
JIBUKEHUE, MMAPAIIIETbHBIN
MepeHOC, CHMMETPHUS Ha
MJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue
1o106ust, MoI00HbBIE PUTYPHI,
YMEHHE pacro3HaBaTh paBHbIC U
1oTI00HBIE (PUTYPHI, B TOM YHCIIC
B IIPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE
HCITOJIB30BATh IT€OMETPUUYECKHE
OTHOIIICHUS, HAXOIUTh
T€OMETPUUYCCKUE BETMUUHBI
(nymuHa, yro, miomaas, 00beM)
IIPU PEIICHUH 33]a4 U3 IPYTHX
y4€OHBIX IPEIMETOB U U3
peaabHON KU3HU,

ITPy 17 ymenue cBo601HO
ONEPUPOBATH MOHATUAMHU:
MPSIMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, BEKTOP,
KOOPJIMHATHI TOUKH,
KOOPJIMHATBI BEKTOpa, CymMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOpA Ha YHCIIO, PA3JIOKEHUE
BEKTOpa 10 6a3ucy, CKaISIpHOE
MIPOU3BEJICHUE, BEKTOPHOE
MIPOU3BENICHUE, YTOJI MEXKTY
BEKTOPaMHU; YMEHHUE
HCIIOJIB30BaTh BEKTOPHBIN U
KOOPJAUHATHBIA METOJ JIJIs
pEIICHUSI TEOMETPUUECKHUX
3a[a4 U 3a]1a4 JPYTUX y4eOHBIX
MIPEAMETOB; ONIEPUPOBATH
MOHATUSAMU: MaTpula 2 X 2 1 3 X
3, onpeaenuTenb MaTPHILbI,
T€OMETPUUYECKHUI CMBICT
OTIPEICTTUTEIIS;
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