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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yue6Horo npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

beaepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEAHETO OOIIEro
obpaszoBanus (I[Ipuka3 MunoOpHayku Poccum ot 17 mas 2012 r. N 413 B pen. B pen.
[TpukazoB Munobpnayku Poccum ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, or
29.06.2017 N 613, IlpukazoB Munnpocsemenusi Poccuu ot 24.09.2020 N 519, or
11.12.2020 N 712, ot 12.08.2022 Ne732) (nanee — ®I'OC COO);

dbenepanpHOi 00pa3oBaTEIbHON MpPOrpaMMbl CPEIHEro OoO0IIero 00pa3oBaHUs
YTBEPXKIACHHONW NpUKa3oM MunHucrepcrtsa mnpocsemeHns Poccuiickon ®Penepauun OT
18.05.2023 r.Ne371;

(denepaibHOr0  TOCYAapCTBEHHOIO  O0pa30BaTENbHOrO  CTaHIApTa  CPEIHETrO
npodeccroHaibHOr0  oOpazoBanus (mamee — OI'OC CIIO) 35.01.27 Macrep
CEJIbCKOXO3SIICTBEHHOTO MTPOU3BOICTBA, YTBEPKAEH NprKa3zoM MunnpocseuieHus: Poccun
oT 24.05.2022 r. Ne 355, 3apeructpupoBad B Muntocte Poccun 24.06.2022r. No68984;

dbenepanpHOl pabodeil mporpaMMbl CpelHEro ooIIero oopaszoBaHus MaremaTuka
(yryOnensuslid  ypoBeHb), paspaboranHod PI'BHY «MHcTUTyT cTparerud pa3BUTHS
00pa3oBaHUs;

npuMepHON pabouell mporpamMmbl 00IIe00pa30BaTEILHON YUEOHOM HUCHIUTLTUHBI
«MaremaTtuka» 1O  TEXHOJIOTMUECKOMY  mpodmio (s npodeccHoHaIbHBIX
o0pa3oBaTeNbHBIX OpraHU3aIHi);

yuebHoro 1maHa mno mnpodeccun 35.01.27 Mactep CelIbCKOXO35UCTBEHHOTO
MPOU3BOCTBA,;

paboueidt  mporpammbl  BocmuTanus 1o  npodeccun  35.01.27  Macrtep
CEJIbCKOXO3SIICTBEHHOTO IPOU3BO/ICTBA.

[Iporpamma ydebHoro mpenmera «Marematnka» pa3paboTaHa B COOTBETCTBUU C
Konmenmueid  mpenogaBanusi  001ieoOpa3oBaTeIbHbIX  JUCHUIUIMH €  YYETOM
npodeccoHanbHOM  HANpaBIEHHOCTH  MPOTrpaMM  CpPeaHEro  NpodeccHoHabHOTO
oOpa3oBaHMsl, peaau3yeMblXx Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEPKICHHOM

pacnopsbkeHrueM MunuctepcTBa npocsenienusa Poccuiickoit @enepamuu ot 30.04.2021 Ne
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P-98, na ocHoBanumu mnHuchbMa JlemaprameHTa TrocyJapCTBEHHON MONUTUKH B cdepe
cpenHero mpodeccnoHalIbHOTO  00pa3oBaHUS U MPOQPECCHOHANIBHOTO  OOYyYCHHS
MunucrtepctBa npocenieHuss Poccuiickoit @enepanuu ot 30.08.2021 Ne 05-1136 «O
HaIpaBJICHUU METOIUK MPETIOAaBAHUS.

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

CUHXpOHM3aluK oOpaszoBaTenbHbIX pe3yibraToB GI'OC COO (JIMYHOCTHBIX,
npeaMmeTHbix, MetanpenMmetHoix) u @I'OC CIIO (OK, IIK) c yderoM mnpoduibHOM
HaIpaBJICHHOCTH CHEIUATIbHOCTH;

WHTETPAllMA W TPEEMCTBEHHOCTH COJEpKaHUSA IO TpeaMery «MaremaTuka» u
coJiepKaHusl y4eOHBIX JUCIUIUINH, TpodeccuoHabubix Moayiieir ®I'OC CIIO.

1.1. Mecto y4yeOHOro mpeaMera B CTPYKType OCHOBHOII o0Opa3oBaTebHOM
NpOrpaMMBbl:

VYuebnsiii npeamer «Marematuka» Hu3ydaeTrcss B 0O0IIe00pa30BaTEILHOM ITUKIIE
OCHOBHOHM 00pa3oBaTeIbHON MpPOrpaMMbl CpeIHEr0 MNpodecCuoHaILHOTO 00pa30BaHUS
(manee — OOIT CIIO) mo 35.01.27 Macrep cenbCKOXO03SIMCTBEHHOTO IIPOU3BOJICTBA Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEHEro 00IIero 0Opa3oBaHusl.

Ha V3y4CHUE peamMeTa «Maremartuka» 1o 35.01.27 Macrep
CEJIbCKOXO3SICTBEHHOTO MPOU3BOCTBA OTBOAUTCS 234 4acOB B COOTBETCTBUU C YUCOHBIM
maHoM 1o npodeccuu 35.01.27 MacTep ceslbCKOX03iCTBEHHOTO MPOU3BOACTBRA.

B nporpamme TeopeTuueckre CBEACHHS JOMOIHIIOTCA MPAKTUUYECKUMU 3aHATUSIMHU
B COOTBETCTBUU C YUEOHBIM IJIAHOM I10 CIEIIHMATBHOCTH.

[Iporpamma COAEPKUT TEMATHUYECKUM IUIAH, OTPAKAIOUIMAN KOJHWYECTBO 4YaCOB,
BBIJICIISIEMOE Ha M3YUYEHUE PA3/ICNIOB U TEM B paMKax npenMera «MaTemaTukay.

KonTpons kauecTBa ocBoeHUs mpeamera «MareMmaTuka» MPOBOJMUTCS B IpoIecce
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTAIIHH.

Texymuii KOHTPOIL MPOBOJIUTCA B Tpeieiax ydeOHOro BpeMEHH, OTBEICHHOTO Ha
OpeaMeT, KaKk TpaJWLUMUOHHBIMM, TaK M HWHHOBAIIMOHHBIMH METOJAMH, BKJIHOYAs
KOMITBIOTEPHOE TECTUPOBAHUE. Pe3yiabTaThl KOHTPOJSI YYUTHIBAIOTCS TPHU TOJBEICHUN

HTOT'OB ITIO IMPECAMETY 3a CUCT o0beMa BPEMCHH, OTBCACHHOI'O HaA U3YUCHHC ITPCAMCTA.



[TpomexyTouHas aTTecTanus IpoBOAUTCA B GOpMe IK3aMEHa M0 UTOraM U3y4YEHUS
peaMeTa.

1.2.1lesm 1 3a1a4u yueOHOI 0 peMeTa

Peanuzaums nmporpammel yueOHoro npeamera «Martematuka» B cTpykrype OOIIL
CIIO nanpaBiieHa Ha JOCTUXKEHHUE LEIH TO:

OCBOCHMIO OOpa3zoBatenbHblX pe3ynbraroB @I'OC COO: nuynoctHbie (JIP),
metanpenmeTtHeie (MP), npeamerHsie yriyoneHHoro yposas (I1Py),

NOJFOTOBKE  OOYYalOIIMXCS K OCBOGHHIO OOMMX M MNpOPecCHOHATBHBIX
komneteHnuit (nanee — OK, T1K) B coorBercTBUU ¢ ®I'OC CIIO mno npodeccun 35.01.27
Mactep cenbCKOX03sIMCTBEHHOTO TPOU3BOACTBA.

B cootBerctBun ¢ POOII COO copepkaHue MporpaMMbl HaNpaBICHO Ha
JOCTH)KEHUE CIEAYIOIINX 3a]1ay:

- (opmMupoBaHHE IEHTPATBHBIX MATEMATUYECKUX TOHATUNA (YHUCIIO, BEIWYWHA,
reoMerpuueckas Qurypa, INepeMeHHasl, BEPOSATHOCTb, (PYHKLHS), O0OECIEeUNBAIOLINX
MPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa3oBaHuUs O0y4arOIINXCS;

- TOJIBEJIeHHEe OOy4YarolMXCsi Ha JOCTYMHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MaTUKH W OKPYXKAIOIIEr0 MHpa, MOHUMAHUE MATEMaTHKW Kak 4acTu
o011ei KyJIbTyphl YEJIOBEUECTBA;

- pPa3BUTHE HUHTEIUIEKTyaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH OOydaromuxcs,
MMO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpECa K U3YUEHUIO MAaTEMATHKUY;

- (QopMupoBaHue (YHKIMOHAIBHON MaTEeMaTUYECKOM TPaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MaTEMaTUYECKHUE AaCMEKThl B pEaJbHBIX >KMU3HEHHBIX CUTYyallUsX W TMpU
M3YYCHHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HMX Ha S3bIKE MaTEMaTUKHM M CO3[aBaTb MAaTEMaTUYECKHE MOJEIH,
MPUMEHSITh OCBOCHHBIM  MaTeMaTUYeCKUMW  amnmapaT [JIsi  PEIICHHs]  MPaKTUKO-
OpUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH ITOTYYEHHBIE PE3YIIbTATHI.

B  mpomecce ocBoenus —mnpeamera  «Marematuka» <y 0Oydaromuxcs
eJICHaNPaBICHHO (OPMUPYIOTCS YHUBEpCcalbHbIE yueOHble nericTBus (manee — Y'Y /),

BKJIIOYasi (QOpMUpOBAHUE KOMIETEHIMH B 00JacTH Y4eOHO-HMCCIEAOBATENIbCKON U



MIPOEKTHOM JIESITEIbHOCTH, KOTOPHIE B CBOIO OYepeb OOECIEUYMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanus oomux kommereHiui GI'OC CIIO.

®opmupoBanue YVY] opueHTHpOBaHO Ha TpPOo(deccHOHaTBLHOE CaMOOIpeAelIeHHue
oOyyarommxcsi, pa3BUTHE Oa30BbIX YHPABICHYECKUX YMEHUW MO IJIAHUPOBAHUIO H
IPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATBEHOTO OYIyIIETO.

1.3.00masi xapakTepucTuKa y4eOHOro nmpeaMmera

[Tpenmet «MaTteMaTrka» U3y4daeTcsl Ha yriIyOJIeHHOM YPOBHE.

[Ipenmer «MaTeMaTuka» HMEET MEKIWCHMIUIMHAPHYIO CBS3b C MpeIMEeTaMu
0011e00pa30BaTENbHOTO U IUCHUILIMHAMU 001IenpodeccuoHanbHOro 1ukia: «buomorus»,
«OCHOBBI MHXKEHEPHOU Tpauku», a TaKKe MEXIUCHUUIUIMHAPHBIMU Kypcamu (Janee —
MJIK) npodeccuonansnoro  1ukia  MJIK.02.02  «TexHOIOTMHM  BBITIOJIHEHUS
MEXaHU3UPOBAHHBIX PA0OT B CEIbCKOM XO3AMCTBE» U MPO(PECCHOHATHLHBIMU MOJYJISIMU
(mamee — ITIM) TIIM. 02. «BbimoaHeHHe  MEXaHU3UPOBAaHHBIX  paboT B
CEJIbCKOXO3SIICTBEHHOM MPOW3BOACTBE C TMOAACPKAHHEM TEXHUYECKOTO COCTOSHHS
CPEIICTB MEXaHU3AIUNY.

[Mpeamer «MaTtemaTika) UMEEeT MEKITUCIUIUTMHAPHYIO CBSI3b C YU€OHOM MTUCIIUTUTMHON
«O0mMe komreTeHIuu npodeccuonanay o0nenpoeccCuoHaIbHOTrO UKIIA B YaCTH Pa3BUTHS
YUTATEIHCKOM, MATEMAaTHUECKON TPAMOTHOCTH, a Takke (POPMUPOBAHMS OOIIMX KOMITETCHIIUHN
B cepe paboThl ¢ MH(POpMaIeH, cCaMOOpraHU3aMK M CaMOYITPaBIICHHUS, KOMMYHHKAIIHH.

Coneprkanue mpeaMeTa HarpaBjieHO Ha JOCTHXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U
MPEMETHBIX Pe3yNIbTaToB 00yueHusl, periaamenTrupoBaHHbex @I'OC COO.

B npodwibHyr0 COCTaBJSIIONIYI0O 1O TPEAMETYy BXOAWT  MPodecCHOHATHLHO
OPUEHTUPOBAHHOE COJEPKaHUE, HEOOX0IMMOE 1JIs1 (POPMUPOBAHUS Y O0YHAIOIIMXCsl OOIIUX U
IPOo(heCCUOHAIBHBIX KOMIICTCHITHIA.

B nensix moarotoBku o0ydaronuxcs K Oyayiiei npodecCUOHaTBbHON eI TEIbHOCTH
npyu U3y4eHUH YyueOHoro mpenmera «Marematnka» o0co00€ BHUMAHUE YACIACTCS
CIIOCOOHOCTH BBIMMYCKHUKA BO3MOXKHOCTH YCIICITHOTO TMPOJOKEHUST 00pa3oBaHUS T10
CHEIHUATBHOCTSIM, CBS3aHHBIM C OCYIIECTBICHHEM HAy4YHOM M UCCIEI0BATEIbCKON

ACATCIBHOCTHU B 0071aCTH MaTEMAaTHKH U CMEKHBIX HayK.



B nporpamme mno mnpeamery «MaremaTukay, pean3yeMOM NpPHU TOATOTOBKE
00y4aromuxcst Mo CHEUAIbHOCTH, MPOPUILHO-OPUEHTUPOBAHHOE COCpPKAHUE HAXOIUT
OTPAKEHHUE B TEMAX:

Paznen 1. «Pa3BuUTHE MOHSITUS O YUCIIE»

Tema 1.1. MHO)kecTBa pallMOHAJIBHBIX U IEVCTBUTEIBHBIX YHCEIN

Paznen 6. «IIpsiMble U IIIOCKOCTH B POCTPAHCTBE

Tema 6.1 BzauMHOe pacrionokeHue IpsiMbIX U IIOCKOCTEN

Paznen 9. «BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE)

Tema 9.1 BekTopbl 1 KOOPAUHATBHI.

1.4. IlnaHupyemble pe3yJibTaThl 0CBOCHUS Y4eOHOI0 NpeaMera

B pamkax mnporpammbl yueOHOro mpeaMera MareMaTHKa OOy4YarOIIMMUCS
OCBaMBAaIOTCS JIUYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIE PE3YJIbTAaThl B COOTBETCTBUU
c TtpeboBanusmu  DI'OC cpemnero oOmero o6OpazoBanusi: JgudHocTHhIE (JIP),

MmeTanpeamMeTHbie (MP), mpeameTHbie i1 yriryOiaeHHOTro ypoBHs u3ydenus (I1py):

Konanl

pPe3yJILTATOB HHaHpreMLIe pe3yabTaTbl OCBOCHHUS TUCHUIVIMHBI BKIIOYAIO0T:

JInunocTHbIe pe3yabTarsl (JIP), B TOM 4nciie B yacTu

I'pamaaHCKOro BOCIMTAHMSA:

JIP 01 c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TMMO3HMIIMK OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO UJIEeHa POCCUHCKOT0 OOIIEeCTBa,
JIP 06 YMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX

(GYHKIIMSIMU ¥ Ha3HAUYEHUEM;

HanI/IOTH‘leCKOFO BOCIIUTAHUA:

JIP 08 c(hOPMHUPOBAHHOCTh  POCCHUICKOM  TPaKJAHCKOW  HUJIEHTUYHOCTH, TIAaTPUOTH3MA,
YBa)KEHHsI K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepesa PoauHol, ropaoctu 3a
CBOM Kpal, cBOW PoanHy, CBOM A3BIK W KYyJbTYpy, HIpPOLUIOE MW HACTOSILIEE
MHOT'OHAIIMOHAJIbHOTO HapoJja Poccuu;

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

JIP 14 \ OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYUBOTO OYAYIIIEro;
ICTETHYECKOI0 BOCIIUTAHUSA:
JIP 16 ACTETHUYECKOE OTHOIICHHE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO

TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHI;

du3nyeckoro BOCIUTAHUA:

JIP 20 c(OPMHPOBAHHOCTh 370pPOBOrO M 0O€30MacHOro oopa3a KU3HH, OTBETCTBEHHOI'O
OTHOIIEHHUS K CBOEMY 3/I0POBBIO;

TpyaoBoro BocnuTaHus:

JIP 24 TOTOBHOCTh K AaKTHBHOHM  JIEATSIPHOCTH  TEXHOJOTMYECKOM W  COIMAIbHOM
HAMpPaBIIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TaKYIO €SI TEIbHOCTD;

JIP 25 MHTEpEC K pa3anyHbIM cepam MpodhecCHOHAIBHONW JesITeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oymymiel npodeccuu U peaan30BhIBaTh COOCTBEHHBIE KU3HCHHBIC




TIJIaHBL;

JIP 26

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHHIO HA MPOTSHKEHUU BCEH
KW3HU;

IKO0JOrn4ecKoro BOCIUTAHMS:

JIP 28

IUIAHUPOBAHUE U OCYLIECTBIICHUE NIEHCTBUM B OKDPY)KAIOILEH Cpele Ha OCHOBE 3HAHUSA
L[eJIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

HeHHOCTH HAYYHOI'O IVISHAHUA

JIP 32

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKH M OOILECTBEHHON NPAaKTUKH, OCHOBAHHOIO Ha JHAJOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJUKYJIBTYPHOM MUPE;

JIP 34

OCO3HAHUC ICHHOCTH HaquOI;'I ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATL MIPOCKTHYIO U

HCCICA0BATCIIbCKYIO ACATCIIbHOCTh MHAUBHUAYAJIbHO U B I'PYIIIIC.

JInuHoCcTH

ble pe3yJbTaTbl nporpammsl Bocnutanus (JIPBP), onpenesienHbie oTpacjieBbIMU
TPpeOOBAHUSIMHU K [1€JIOBBIM Ka4eCTBAM JIUYHOCTH

JIPBP 13

JIeMOHCTpUPYIOIIUKA TOTOBHOCTh U CIIOCOOHOCTb BECTH IUAJIOT C APYTUMH JIIOJIbMU,
JOCTUTaTh B HEM B3aMMOINOHHMMAHUS, HaXOJIUTh OOIIUE LENH U COTPYAHHYAThH IS UX
JTOCTIDKEHHS B TPO(ECCHOHATILHOMN IeATEIIbHOCTH

JIPBP 14

[IposBnstomuii cO3HATENFHOE OTHOLICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCHEIIHON MPO(PECCHOHAIBHON U 0OIIECTBEHHOU IEATEIbHOCTH

JIMYHOCTHBIE pe3ybTaThbl

peaju3aly NPorpaMMbl BOCIHUTAHMS, onpeejieHHble CaMapcKoi 00/1aCThI0

JIPBP 16

[TpuHUMAarOMIKK ¥ TOHUMAFOIIUH SN U 33]]a4d COLUATBHO-3KOHOMUYECKOTO Pa3BUTHUS
Camapckoil o0nacTu, TOTOBBIM paboTaTh Ha HUX JOCTHXKEHUE, CTPEeMAIIUNCA K
MOBBILICHUIO KOHKYpPEHTHOCHocoOHOCTH Camapckoil o0nacTd B HAIMOHAIBHOM U
MHPOBOM MacIlTadax.

JIPBP 18

Crpemsmuiics K CaMOpPa3BUTHIO U CaMOCOBEPIICHCTBOBAHUIO, MOTHBHPOBAHHBIA K
oOyueHHto, K CoUMalbHOW U TpodeccCHOHANbHOM MOOMJIBHOCTH Ha OCHOBE
BBICTpAauWBaHUs KU3HEHHOU U POGECCHOHATBHON TPAEKTOPHH.

JleMOHCTpUpYIOIIUY HMHTEpPEC W CTPEMIICHHE K TpO(eCcCHOHATbHON AEITeThHOCTH B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I COIMUAJIBHO-DKOHOMHWYECCKOI'O paSBI/ITI/ISI CaMapCKOﬁ
o0acTH.

JIPBP 19

CrpeMsiuiics K pe3yJbTaTHBHOCTH Ha OJUMITHAax, KOHKypcax MpodecCHOHATBHOTO
MacTepCTBa pa3jIMYHOrO YpOBHS (B TOM umcie AOunummukc, Jlenbhuiickue urpsl u
T.J1.).

JIN4YHOCTHBIE pe3yabTaThl

pPeain3alnuu nmporpaMmMbl BOCIIUTAHUSA, ONIPCACTICHHBIC K/IIIOY€BbIMHU paﬁDTO[[aTeJIHMI/I

JIPBP 21 JIEMOHCTpUPYIOIIUN HABBIKA KPEAaTUBHOI'O MBILUICHUS, IPUMEHEHUS HECTAHIAPTHBIX
METOJIOB B PEIICHHH BO3HUKAIONIMX pobiieM
JIPBP 22 OTKpBITBIM K TEKYLIMM M NEPCHEKTUBHBIM W3MEHEHHUSM B MHUPE TpyJa, FOTOBBIM K

OCBOEHHIO HOBBIX KOMIIETEHIIMI M K U3MEHEHUIO YCIOBUM TpyAa

MetanpeamerHsie pe3yabTarsl (MP)

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMI/l MNo3HaBaTeC/JIbHbIMU IICﬁCTB]/IﬂMI/I

0a30BbI€ JIOTH

YyecKHe AeicTBUA

MP 01

CaMOCTOATCIIbHO (bOpMyHI/IpOBaTB U aKTyaJIn3upoBaTb Hpo6neMy, paccMaTpuBaTh €€
BCCCTOPOHHEC,

MP 02 yCTaHABIMBAaTh  CYIIECTBEHHBI TMpH3HAK WJIM  OCHOBAHWS Ui  CpPaBHEHUS,
KJaccuukanuu u 0000IICHUS;

MP 03 OTIPECIISATH IENU JeSITeILHOCTH, 3a]aBaTh MapaMeTPhl M KPUTEPHUH UX TOCTHXKEHUS,

MP 04 BBISIBJISTH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMATPHBACMBIX SIBIICHUSX

0a30BbIe HCCIEN0BATEIbCKHE JeHCTBHUS




MP 07 BJIQJICTh HABBIKAMH y4e€OHO-HCCIICIOBATEIHCKON U TPOCKTHOM JIeITEIbHOCTH, HAaBBIKAMH
paspereHus npoodieM;

MP 08 CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEJIBHOMY IIOMCKY METOJOB pEIIEHUs
IIPAKTHUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B ITO3HAHMS;

MP 09 BJIQJICHUE BUJIAMU JEATEIBHOCTH IO MOJTY4YEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYyalUsIX, B TOM YUCIIE TMPU
CO3JIaHMM Y4EOHBIX M COLIMAJIbHBIX IPOEKTOB;

MP 10 ¢dbopMHpOBaHHE HAYyYHOTO THUIA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMM NTOHATUSIMU U METOJIAMU;

MP 11 CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/la4d B 00Pa30BaTEIbHON NIEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

MP 12 BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalu3UpOBaTh 3aJady, BbIIABUIATH
TUIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI Ul JOKA3aTeIbCTBA CBOUX YTBEPXKICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPHUH PELICHMUS,

MP 13 AQHAJIM3UPOBATh IIOJYYECHHBIC B XOJE pPELICHUSA 3a1a4d pe3yJbTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP 16 OCYUIECTBJISTh IEJICHANPABICHHBIA MOUCK MEPEHOCAa CPEACTB M CIOCOOOB IECUCTBHUS B
1po(eCCHOHATILHYIO CPEeAY;

MP 17 yMETh TEPEHOCUTh 3HAHWS B I[IO3HABATCJIBHYIO M TMPAKTHYECKYIO 00JIacTu
KU3HEJEATECIBHOCTH,

MP 18 YMETbh UHTEIPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX o01acTel;

MP 19 BBIIBUTaTh HOBBIE MJIEH, IIPEUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PELICHHUS;

MP 20 CTaBUTH MPOOJIEMBI U 33a4M, JOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUS;

padora ¢ unpopmanuei

MP 21 BJaJIleTh HAaBBIKAMU [MOJIydeHHs HWHPOPMALMU U3 MCTOYHUKOB pA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIIATh ITOMCK, aHAIN3, CUCTEMATH3alMI0 U HHTEPIPETALHIO
nHGOpMalMU pa3IMYHBIX BUJOB U (OPM INpeJICTaBICHMUS,

MP 22 CO3/1aBaTh TEKCThl B pa3NMYHbIX (opMarax C y4eToM Ha3HaueHUs HHpopManuu M
11€JIEBOM ayTUTOPHUH, BBIOMPAsi ONTUMATIbHYIO (JOPMY MPEACTABICHUS M BU3YAJIN3allUY;

MP 23 OLIEHUBATb JIOCTOBEPHOCTD, JIESTMTUMHOCTh MH(OpPMAIUH, €€ COOTBETCTBUE MPABOBBIM U

MOPAJIBHO-3TUYCCKUM HOPMaAM;

OBjaaaenue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JeHCTBHSIMH

o0menne

MP 26 OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX cepax *KU3HU;

MP 28 BJIAJIETh PA3JIMYHBIMU CITIOCOOAMM OOIICHHS M B3aUMO/ICHCTBHSI;

MP 29 apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYAaTh KOH()INKTHBIC CUTYaIlUH;

MP 30 Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHSI C HCMOJb30BAHHEM SI3BIKOBBIX
CPEICTB;

COBMECTHAsI 1eTeIbHOCTh

MP 31

IIOHUMATb U UCIIOJIb30BATh NMPCUMYIICCTBA KOMAaHIHOH 1 I/IHI[I/IBI/IIlyaJ'IBHOI\/’I paGOTBI;

MP 32 BBIOMpATh TEMATHUKYy M METOJIbl COBMECTHBIX JEUCTBUN C Y4ETOM OOILIUX MHTEPECOB U
BO3MOKHOCTEN KayKJI0T'0 YWIECHA KOJUIEKTUBA,

MP 33 IIPUHUMATh IIEIM COBMECTHON JE€ATEIbHOCTH, OPraHW30BBIBATH W KOOPAMHHUPOBATH
JNEUCTBUS II0 €€ IOCTHXKCHHUIO: COCTAaBJIATh IUIAH JEHCTBHUM, PAaCHpelNessaTb POIU C
y4€TOM MHEHHMH YyYaCTHUKOB OOCYXKIAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

MP 34 OIICHMBATh Ka4eCTBO CBOETO BKJAJla M KaXJOrO0 Y4YaCTHHKA KOMAaHIbI B OOIIMIA
pE3yNbTaT MO pa3pabOTaAHHBIM KPUTEPUSIM;

MP 35 npejjiaraTb HOBbIE MPOEKThI, OIEHUBATh UAECU C MO3UIMKM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

MP 36 KOOPJAMHHUPOBATh W BBHINIOJHATh PadOTy B YCIOBHUSIX PEATHHOTO, BHUPTYAIBHOTO H

KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
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MP 37

OCYHICCTBIIATE IMO3UTHUBHOC CTPATCTHUYCCKOC ITIOBCACHUC B PaA3JIMYHBIX CHUTYaAlUAX,
IPOABJIATH TBOPYCCTBO U 3006pa>1<eHHe, OBITh MHUIWMAaTUBHBIM.

OB1ajieHHe YHUBEPCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMH

CcaMoopranu3anus

MP 39

CaMOCTOSITENIbHO COCTaBJATh IUIAH PELICHUS MPOOJIEMbl C YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTEHUIA;

MP 41 pacHIMpsITh paMKH y4eOHOTO ITPEIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUI;

MP 42 JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pEIICHHUE;

MP 44 CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIHPOKON JSPYIUIUH B Pa3HBIX
00JIacTsIX 3HAHWH, TOCTOSHHO MOBBIINIATH CBOM OOpa30OBaTEIbHBIA M KYJIbTYpPHBIN
YPOBEHB;

CaMOKOHTPOJIb

MP 45 JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B ACATEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YNbTATOB LEJISIM;

MP 46 BJaJIeTh HABbIKAMM IIO3HABATEJILHOM pe(IeKcCMH Kak OCO3HAaHUS COBEPIIAEMBIX
JEMCTBUN U MBICIIMTENIBHBIX MIPOLECCOB, UX PE3YJIBTATOB M OCHOBAHUN;

MP 47 MCIOJIb30BATh MPUEMbI peduIeKCUH 7Sl OLICHKH CUTYAIMH, BEIOOpa BEPHOT'O pEIICHUS;

3MOUMOHAJIbHBIN HHTE/IEKT, MpeAnoJaraliuii copMIpoOBaHHOCTh

MP 49 CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh TMOHMMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BHJIETh HAIPABJICHUS PA3BUTHS COOCTBEHHON AMOIMOHAIBHON cepsl, ObITH
YBEpPEHHBIM B cebe;

MP 50 CaMOpETyJINPOBaHMSI, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOIIMOHATIBHBIM
W3MEHEHMSIM U NPOSBISTh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

MP 51 BHYTPEHHEH MOTHMBAILIMM, BKJIIOYANOIIEH CTPEMJICHHE K JOCTH)KCHHMIO LIETU U YCIEXY,
ONITHMH3M, NHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/Isl U3 CBOMX BO3MOXKHOCTEN,

MP 52 SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBaTh €0 NMPHU OCYLIECTBICHUM KOMMYHUKAIIMU, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHHUIO;

MP 53 COL[MAJIBHBIX HABBIKOB, BKIJIIOYAIOIIMX CHOCOOHOCTh BBICTpPAaUBaTh OTHOLICHHS C

JPYTUMH JTIOAbMH, 3a00TUTHCS, TPOSBIISATh HHTEPEC U pa3periaTb KOHQIHUKTHI;

NPHUHATHE ce0si U APYTUX JIIOAel

MP 54 MIPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MP 55 IIPUHUMATh MOTHUBBI W apPryMEHThl JPYTHX JIOJAEH IIpU aHAIM3E pPE3yJIbTaTOB
JIeSITENIbHOCTH;

MP 56 MIPU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJIEH HA OMNOKH;

MP 57 pa3BUBaTh CIOCOOHOCTh NOHUMATh MU C TMO3UIIUH JPYroro 4eJoBeKa,

IIpenmetHbie pe3yabTaThl 6a30Bblii ypoBens (I1P 6)

I1P6 01 BJIa/ICHHE METOJIaMH JI0Ka3aTeIbCTB, AITOPUTMAMHU PEIICHUs 3a]1a4; YMEHHE
(opMyIMpOBATH OIPEIEIEHUS, aKCUOMBI U TEOPEMBI, TPUMEHSTh UX, TPOBOIUTH
JIOKa3aTeJIbHbBIE PACCYKACHHS B X0JI€ pellIeHus 3a1ay;

I1P6 02 YMEHHUE ONepUpPOBaTh MOHATUSMU: CTENICHb YKMCIa, JOrapu(M yrcia; yMeHue
BBITIOJTHATH BBIYUCIICHNE 3HAYEHUH U TPeoOpa30BaHus BEIPAXKEHHM CO CTENIEHIMU U
norapupmamu, IpeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKEHUH;

I1P6 03 YMEHHE ONEpUPOBATH NOHATHIMU: pallMOHAJIbHBIE, UPPALlMOHAIbHbIE, I0KA3aTEIbHBIE,
CTEINEHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUUECKIE YPAaBHEHHS U HEPABEHCTBA, UX
CUCTEMBI;

I1P6 04 yYMEHHUE OTIEPUPOBATH MOHATUIMU: QYHKIIUS, HETIPEPHIBHAS (YHKIINS, POU3BOIHAS,

HepB006pa3HasI, OHpeI[eHeHHLIfI HUHTCrpaj; YMCHHUC HAXOAUTh NPONU3BOJAHBIC
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AJIEMEHTAPHBIX (PYHKINH, UCTIOJIB3YsI CIPAaBOUYHbIE MaTEePHAIIbl; UCCIEI0BATh B
MPOCTEUIINX CcIy4asix (yHKIUH HA MOHOTOHHOCTh, HAXOAUTh HAUOOJBILINE U
HauMEHbBIINE 3HAYEHUS (PYHKIIHIL; CTPOUTH I'pa)K1 MHOTOYJICHOB C UCIIOJIb30BaHUEM
anrapara MaTeMaTHYeCKOro aHajan3a; IPUMEHATD [IPOU3BOIHYIO IIPU PELIEHUU 3a/1a4 Ha
JBUKEHHE; PeIlIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l Ha HAaUOOJIbIINE U
HauMEHbIINE 3HAYEHUS], HA HAX0XIEHNE IyTH, CKOPOCTU U YCKOPEHMUS;

I1P6 05

yYMEHHE OIIepUPOBATh MOHITUSMU: PAllMOHATIbHAS QYHKIIHSA, IIOKa3aTelbHas GyHKIus,
creneHHast QyHKIH, Jorapumuyeckas pyHKIUSA, TPUTOHOMETpHUYECKUE (PYHKIIUH,
oOpaTHbIe GYHKIMH; YMEHHE CTPOUTH TPa(UKN U3YUYEHHBIX (QYHKIMHA, HCIIOIb30BaTh
rpaduKy pU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPH PEILICHUH 33J1a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB U 33J1a4 U3 PealbHON )KU3HU; BEIpaKaTh ()OPMYJIaMH 3aBUCHMOCTH
MEX]y BETHYMHAMU;

I1P6 06

YMEHHE pellaTh TEKCTOBBIEC 33Jjaul Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, JOIU U
4yacTH, Ha JABMXKEHUE, paboTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH, 3a/la4M U3 o0nacTu
yIpaBICHUS TUYHBIMU U CEMEUHBIMHU (PMHAHCAMH ); COCTABISTH BBIPAKECHHUSI, YPABHEHUS,
HEPAaBEHCTBA U UX CHUCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEI0BATh MIOJyYEHHOE PELIEHUE U
OLICHHUBATH MPABAONOI00HOCTH PE3YNIbTATOB,;

I1P6 07

YMEHHE ONIEPUPOBATh MOHATUSAMU: CpeAHEE apuPMETHUECKOE, MEIMaHa, HanOoJblIee U
HauMEHbIIIEE 3HAYEHUS, pa3Max, TUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE YMCIOBOTO
Habopa; yMeHHe U3BIIEKaTh, MHTEPIPETUPOBATh HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIuIax, Ha AUarpamMmax, rpaukax, OTpakarollyro CBOMCTBA PeabHbIX MIPOLECCOB U
SIBJICHHIA; IPEICTABIATH HH(OPMAIIHIO C TIOMOIIBIO TAOIHUIL ¥ TUarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKHE JJaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'paMueCKuX METOJ0B U
JJIEKTPOHHBIX CPEJICTB;

ITP6 08

YMEHHUE ONepUpPOBaTh MOHATUSMU: CIy4alHbIM ONBIT U CllyyailHOe coObITHE,
BEPOSTHOCTH CIy4alfHOTO COOBITHUS; YMEHUE BBIUUCISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM IPpahUUECKUX METOJIOB; IPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEpPOSATHOCTEN, KOMOMHATOPHBIE (PAKTHI U (GOPMYJIBI IPU PELICHUH 3a/1a4;
OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIbLINX YHCET B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

I1P6 09

YMEHHE ONIEpUPOBATh MOHATUSAMU: TOUKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYT'PaHHBIN YTOJI, CKPELIMBAIOIIUECS MTPSIMbIE, TapaljeIbHOCTh U
MEPIEeHIUKYJIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMHU, YTOJ MEXKITY
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH 0
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSHUE MEXKY MIIOCKOCTSIMU; YMEHUE
MCIOJIb30BATh MPH PEIICHUH 3a]1a4 U3y4eHHbIE (DAKTHI U TEOPEMBI IITAHUMETPHUH;
YMEHHE OIIEHNBAaTh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

ITP6 10

YMEHHUE ONepUpOBaTh MOHATUSMHU: MHOTOTPAaHHUK, CEYEeHHE MHOTOTpPaHHUKA, KYO,
napajuiefienunes, npusma, nupamuaa, Gurypa u HoBepXHOCTh BpallleHus, IUIUHP,
KOHYC, 1ap, cepa, ceueHus: pUrypsl BpalieHus, III0CKOCTb, Kacaromascs cepsl,
HUJIMHAPA, KOHYCA, IUIONIAa/Ib IOBEPXHOCTH MMPAMHU/IBI, IPU3MBI, KOHYCA, [IWIHH]IPA,
wiomazas chepsl, 00beM Kyda, IpSIMOYTOIBHOTO Mapajuleienuneia, TMpaMHIbl,
MPU3MBI, HWIMH]pA, KOHYCA, I1apa; yMeHue n300pakaTh MHOTOTPAaHHUKH U
IIOBEPXHOCTHU BPALIEHUS, UX CEUEHHUS OT PYKH, C ITIOMOILBIO YEPTEHKHBIX HHCTPYMEHTOB
1 DJIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh PABUIbHBIE MHOIOIPAHHUKH;

ITP6 11

YMEHHUE ONEpUPOBATh MOHITHSMU: JIBIKCHHUE B TIPOCTPAHCTBE, MOI00OHBIC (GUTYPHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOIICHHUE IJIOIAICH MOBEPXHOCTEH U 0OBEMOB
MOAOOHBIX (PUTYp MTPU PEIICHUH 3a/1a4;

I1P6 12

YMEHHUE BBIYUCIIATh FEOMETPUUECKNE BEIMYHUHBI (JTIMHA, YroJ, IUI0Iab, 00BEM,
TUIOIIA b TOBEPXHOCTH ), UCIIOJIB3Ys N3YUYEHHBIEC (POPMYIIBI U METOIBI;

12



I1P6 13

YMEHHUE ONEPUPOBATH MOHATUAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE IPOU3BEIACHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA HA YHUCII0; HAXOJUTh C TOMOULIBIO
M3YYEHHBIX (DOPMYJT KOOPIAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMS
TOYKaMU;

I1P6 14

YMEHHE BBIOMPATh MOIXOSIINNA U3YICHHBIN METOJI JUIS PEIICHUS 33/]a4H, PACcIIO3HABATh
MaTeMaThueckue (hakThl 1 MaTeMaTHUYECKHe MO/ B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJIUTH MPUMEPHI MATEMATUUECKUX OTKPBITHI
POCCHUICKON YU MUPOBOW MAaTEMAaTUYECKON HAYKH.

I1Py 01

YMEHHE ONEpUPOBATH NOHATUIMU: OIIPEJIEIICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE,
CBOMCTBO, MPU3HAK, T0KA3aTEIbCTBO, PABHOCUIIbHBIEC (POPMYITUPOBKH; YMEHHUE
(dopMynHpoBaTh 0OpAaTHOE M MPOTUBOIIOIOKHOE YTBEPKACHUE, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIB30BAaTh METO/I MATEMATHYECKON UHIYKLIUH; IIPOBOAUTH
JI0Ka3aTeJIbHbBIE PACCYKACHUS IIPU PELICHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO
MIPAaBUIILHOCTD PACCYKICHUN;

[1Py 02

YMCHHUC ONCPpHUPOBATH NOHATHAMU: MHOKCCTBO, IOAMHOXKXCECTBO, OIICPpALIUU HAJ]
MHOXXCECTBAMHU,; YMCHHC UCIIOJIB30BATh TeOpeTHKO'MHO)KeCTBeHHLIﬁ alrrapar it
OIMUCAaHUs PCAJIbHBIX ITPOLCCCOB U SIBIICHUI U IIpu pCUICHWH 3aia4, B TOM YUCJIC U3
APpYyrux y‘I€6HBIX MMpCaAMCTOB,

[1Py 03

YMEHHE ONEpUPOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad HA
IUIOCKOCTH; YMEHUE 3a]aBaTh M ONMUCHIBATH Ipadbl pa3IuuHBIMHU CIOCO0aMU;
WCTIOJIH30BATh Tpadbl P PEIICHUH 33]a4;

[1Py 04

yMEHHE CBOOOJHO ONEpUpPOBATh MOHITUAMU: COYETaHHE, IIEPECTaHOBKA, YUCIIO
COUYETaHMH, YUCIIO EPECTAaHOBOK; OMHOM HpI0TOHA; yMEHUE NPUMEHSATh
KOMOMHATOpHbIE (DaKThl U PACCYXJIEHUS JUIsl pellICHHs 3a]1a4;

[1Py 05

YMCHUEC ONECPpHUPOBATH MOHATHAMU: HATYPAJILHOC YUCII0, [IEJI0C YN CIIO0, OCTATOK I10
MOAYJIO, pAallMOHAJIBHOC Y1 CJIO, UPPATUOHAIIBHOC YUCII0, MHOKCECTBA HATYPAJIbHBIX,
LEJIBIX, palMOHAJIBHBIX, I[CﬁCTBI/ITGHBHBIX YHCCII; YMCHHEC UCIIOJIB30BAaTh IIPHU3HAKU
ACIIMMOCTH, HalMEHBIIMH O6IlIPII>i ACIINUTCIIb 1 HAUMMCHBIICC 06]]_[66 KpaTHOEC, aJITOPUTM
EBKJ’II/I]:[a IpU pCHICHUH 3aaa4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UITUOHHBIMH CUCTEMaMU
CUHUCIICHUA,

[TPy 06

yMEHHUE CBOOOHO ONEpUPOBATh MOHIATUSAMU: CTENIEHb C IIeJIbIM MIOKa3aTenleM, KOPEHb
HaTypaJIbHOM CTETEHH, CTETIEHb C PallMOHAJIbHBIM [10Ka3aTeJIeM, CTENIEHb C
JIeWCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeNleM, JOrapu(Mm yucia, CHHYC, KOCUHYC U
TAHT€HC NIPOU3BOJIBHOTO YUCIIA;

I1Py 07

YMEHHUE ONepUpPOBaTh MOHATUIMU: TOXKJIECTBO, TOXKIECTBEHHOE NMpeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHHI M HEPABEHCTB, PABHOCUIIBHOCTh
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIMOHAIIBHBIE, UPPALMOHAJIbHBIC, IIOKA3aTEIIbHBIE,
CTETeHHbIE, JorapupMuuecKue, TPUrOHOMETPUUYECKHE YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE pellaTh YPaBHEHM ], HEPABEHCTBA U CUCTEMBI C ITIOMOILBIO PA3IUYHBIX
IIPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA M CUCTEMBI C TAPAMETPOM; IPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI [ PEILIEHUs MAaTEMAaTUUECKUX 3aJa4 U 3a1a4 U3
pa3nuyuHbIX 00JacTel HayKH U peasibHOM JKU3HH;

ITPy 08

yMeHHEe CBOOOJHO ONEpHpOBaTh MOHATHAMHU: Tpaduk (yHKIMM, oOpaTHas QyHKUUS,
KOMMO3uIusl (DYHKIWA, JTUHEWHas (YHKIWS, KBaJpaTWuyHas (QYHKIWS, CTETIeHHas
GbyHKIMS C HeNbIM  T0OKa3areneM, TPUTOHOMETpuueckue (yHKIMHM, OoOpaTHBIE
TPUTOHOMETpHUYECKUE (DYHKITNH, TOKa3aTeIbHas U lorapudMudeckas GyHKINH, YMEHUE
CTpOUTH TpaduKH (PyHKIHIA, BBITOTHATH IPeoOpa3zoBaHus TpapuKoB (yHKIIMIA;

YMEHHE HCIIONb30BaTh IpaduKu (GYHKIUH I M3YYCHHS MPOLECCOB M 3aBHCHUMOCTEH
IIPU PEIICHUH 3a]a4 U3 JPYTUX YU4eOHBIX MPEAMETOB U U3 PEalbHOMN KU3HH; BBIPAXKATh
dopMynamMH 3aBHCHMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOJHO OIEpHUPOBATH
MOHATUSIMH: Y€THOCTh (DYHKLMH, TEPUOJMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTh (DYHKIINH,
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MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (GYHKIIMH, HauOOJIbIIIee U HAUMEHbBIIIEEC 3HAUCHHS
GyHKIMH Ha MPOMEKYTKE, YMEHHE IPOBOAMTH HCCIENOBaHME (YHKIHUU; YMEHUE
WCIOJIb30BaTh CBOWCTBA M rpaduku (GYHKIMN IJIs1 PEUICHUs yPaBHCHUN, HEPABCHCTB U
3a/1a4 ¢ rmapamMeTpamu; u300pakaTh Ha KOOPJAMHATHON TUIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHHI, HEPABEHCTB U UX CHCTEM;

I1Py 09

yYMEHHE CBOOOTHO OTIEpUPOBATH MOHITHSIMH: ITOCIICIOBATEILHOCTD, apu(MeTHuuecKas
mporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHeuUHO yObIBaro1asi FeoMeTpuyecKas
IIporpeccusi; yMEHHE 3a1aBaTh IOCIIEI0BATEIILHOCTH, B TOM UHCIIE C IOMOIIbIO

PEKYPPEHTHBIX GopmyIT,;

[Py 10

YMEHHUE ONIepUPOBATh MOHATUSMU: HEIIPEPHIBHOCTH (PYHKIINHU, ACUMITOTHI rpaduka
GbyHKIUY, IepBasi ¥ BTOpasi MPOU3BOAHAS (PYHKLIMHU, TeOMETPUUYECKUI U (PU3nUecKuii
CMBICII TIPOU3BOTHOM, IIEPBOOOpa3Hasi, ONPEICICHHBI HHTETPA, YMEHUE HAXOJUTh
acHUMMTOTHI rpaduka QYHKIMH; YMEHHE BHIYUCISATH TPOU3BOJHBIC CYMMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIHIA, HAXOIUTh YPaBHEHHE KacaTeIbHON

K rpaduky QyHKINU;

TPy 11

YMEHHUE ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE
qucia, MOIYJb U apryMEHT KOMIUIEKCHOTO yKciia, (hopMa 3aucy KOMIJICKCHBIX YHCe
(reomeTpuueckas, TPUTOHOMETPUUECKAsI U anredpanyeckas); yMeTb IPOU3BOJAUTD
apupMeTHyecKue JeHCTBUS C KOMIUIEKCHBIMU YMCIaMU; IPUBOAUTH IPUMEPHI
HCIIOJIb30BAaHNs KOMIUIEKCHBIX YHCEIL,

[Py 12

yMEeHHUE CBOOOHO OIIEpUpPOBATh MOHATUSAMU: Cpe/IHEe apuPMeETHIECKOoe, MeAhaHa,
HanOoJIbIlIee U HaNMEHBIIIEE 3HA4YCHHA, pasMax, AUCIICPCUsd, CTAaHAAPTHOC OTKIIOHCHUC
JUIS. OIIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHME UCCIIEI0BAaTh CTATUCTUYECKHUE JaHHBIE, B TOM
YHcIe ¢ MPUMEHEHNEM rpauIecKuX METOIOB U AJIEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS ¢ TOMOIIBIO AMarpaMM pacCeuBaHUs U
JIMHEWHOMN PErpeccuu;

[Py 13

YMEHHUE HaXOJUTh BEPOSATHOCTH COOBITUH C MCIOIb30BaHUEM IPa(hUUECKUX METO/IOB;
MIPUMEHSTD JUIsl pelIeHUs 3a1a4 (POPMYIIbI CII0KEHHSI U YMHOKEHHSI BEPOSITHOCTEH,
¢dbopmyity nonHOM BeposTHOCTH, (popmyny bepHyninn, koMOMHATOpHBIE (PAKTHI U
(hopMyIIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; YMEHNE ONIEPUPOBAThH
MOHATUSAMM: CIIydaiiHas BEJIMYHMHA, PACIIPEIEICHUE BEPOSITHOCTEN, MATEMATUUECKOE
OKUJaHHe, JUCIEPCUs U CTaHIApTHOE OTKJIOHEHHUE Cy4yaliHOM BETMYMHBI, (YHKIIHU
pacrpeneneHrs U IIIOTHOCTU PaBHOMEPHOT0, II0KA3aTEIbHOI0 1 HOPMaIbHOIO
pacnpeeseHni; yMEHHE UCII0JIb30BaTh CBOMCTBA N3YYECHHBIX PACIPECIICHUN IS
peleHus 3a/1a4; 3HaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIINX YHCEII, METO/IbI
BBIOOPOYHBIX MCCIIEI0BAaHUMN; YMEHNE TPUBOIUTH IPUMEPHI IIPOSIBICHUSI 3aKOHA
OOJIBIITNX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

TPy 14

yYMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMU: TOUKA, PsMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI yroJl, ABYIPaHHBIN yToJl, TPEXI'PAHHBIA yroJl, IeEpeceKarouecs,
napajuleNibHbIe U CKPEIIMBAIOIINECs IPSIMbIE, MAPaIEIbHOCTh U MEPIEHAUKYISIPHOCTD
MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJI MEKIY IIPSIMON U IUNIOCKOCTBIO,
YTOJI MEeXAY TUIOCKOCTSIMHU; YMEHUE HCIIO0Ib30BaTh MPU PELICHUH 3a/1a4 U3y4YEHHbIE
(bakThl U TEOpEMBI TNIAHUMETPUN; YMEHHUE OLICHUBAThH pa3Mepbl OObEKTOB B
OKpY’KaIoIlleM MUPE; YMEHHUE ONEPUPOBATH MOHATUAMU: MHOTOTPAHHUK, CEYEHHE
MHOT'OT'paHHHKA, TPABUIIbHBII MHOTOTPaHHUK, IPU3Ma, TUpaMuaa, Gurypa u
MOBEPXHOCTh BpallleHus, IIMIMHIP, KOHYC, map, chepa, pa3zBepTKa NOBEPXHOCTH,
CEUEHUs KOHYyCa U LWINHJPA, apaJuleIbHble OCH UM OCHOBaHUIO, CEYEHHE 11apa,
IJI0CKOCTh, Kacaromascs chepsl, WINHIPA, KOHYCa; YMEHHUE CTPOUTh CEUECHUE
MHOTOIpaHHHKA, N300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI U TOBEPXHOCTH BPALICHUS, UX
CCUEHUS, B TOM YHCJIE C IOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHHUE IIPUMEHATh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYITHPOBATH ONPEIEICHUS H3ydaeMbIX
¢Guryp, BbLABUraTh TMIOTE3bI O CBOMCTBAX U MPU3HAKAX FEOMETPUUECKUX PUTyp,
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00OCHOBBIBaTh WJIM OMPOBEPraTh UX; yMEHUE MPOBOAUTH KIaCCU(PUKALUIO (GUTYD 11O
pa3IMYHBIM MPU3HAKAM, BBEITIOIHSATH HEOOXOAMMBIE TOTIOJTHUTEIBLHBIC TIOCTPOCHHSI,

TPy 15

yMEHHE CBOOOIHO OTEepHUPOBATh MOHATUSAMHU: TUIOMIa b GUTyphl, 00beM QUTypHI,
BEJIMYMHA yTJIa, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHIE MEXTY MPSIMBIMH,
pacCTOsTHUE MEXy TUIOCKOCTSMH, IOk Cepbl, IUIONIa b OBEPXHOCTH MUPAMHU/IBI,
IPU3MBI, KOHYCa, UIHHIPA, 00beM Ky0a, IPsIMOYTOJIBHOTO TapajulesIeuIIea,
MUPaMUIBI, TPU3MBI, HWINHAPA, KOHYCA, IIapa; yMEHHE HAXOAUTh OTHOLIEHHE 00BEMOB
noJI0OHBIX PUryp;

TPy 16

yMEHHE CBOOOTHO ONIEPUPOBATH MOHATHIMMU: IBXKEHHUE, MapalljieNIbHbIN IepeHoc,
CUMMETpUS Ha IJIOCKOCTH U B POCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue 1moaoous,
o100HbIe (GUTYPBI; YMEHUE PACIIO3HABATH PABHbBIE U MOA0O0HBIE (GUTYPHI, B TOM YHCIIE B
IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCII0JIb30BaTh T€OMETPUUECKUE
OTHOIICHHUS, HAXOAUTh FEOMETPUUECKHE BEIUUNHBI (IUIMHA, YTOJ, oAb, 00beM) Mpu
pelIeHnH 3a]1a4 U3 IPYruX y4eOHbIX IPEAMETOB U U3 pealbHON KU3HU;

[Py 17

yMeHHUE CBOOOJHO ONEpUPOBATh MOHIATUAMU: IPAMOYTOJIbHASI CUCTEMA KOOPIMHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BECHHE
BEKTOpa Ha YHCJI0, pa3okKeHHne BEKTOpa Mo 6a3ucy, CKaasipHOE IPOU3BEACHHUE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHUE UCII0JIb30BATh BEKTOPHBIN
Y KOOPJMHATHBIA METOJ /Ul PELICHUs T€OMETPUUYECKHUX 3a7a4 U 3a]a4 APYTUX y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2 X 2 ¥ 3 X 3, onpeaenuTenb MaTPULbL,
re€OMETPHUECKUI CMBICI OIPEeTUTENS;

TPy 18

YMEHHE MOJIECIMPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE MAaTEMATHUKH; COCTAaBIISITh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCIIEN0BATh
IIOCTPOEHHBIE MOJIEJNIN C HCIIOIb30BAaHUEM allllapara ainreopbl, UHTEPIPETUPOBATH
MIOJIyYE€HHBIN PE3YJIbTAT; CTPOUTh MATEMAaTUYECKHE MOJEIIH C IIOMOILBIO
reOMETPUYECKUX MOHATUH U BEJIMYHH, PEIIaTh CBS3aHHbIE C HUMU MPAKTUYECKUE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOJIENb M MHTEPIPETUPOBATH MTOJIY4YEHHBIN
pe3yNbTaT; pelaTh NPUKIaAHbIe 33a4l CPEICTBAMU MaTEMAaTUYECKOr0 aHaIn3a, B TOM
qHcIIe COLMATbHO-3KOHOMUYECKOTO U (PU3HYECKOTO XapaKTepa,

TPy 19

YMEHHE BBIOMPATh NOIXOSAIMINA METOT AJIsl PEellIeHus 3a7jaui; TOHUMaHNUEe 3HaYMMOCTH
MaTeMaTHKHU B U3yYEHUU MPUPOAHBIX M OOLIECTBEHHBIX MTPOIIECCOB U ABJICHUN; yMEHHE
pacro3HaBaTh MPOSBICHHE 3aKOHOB MaTEMaTUKH B ICKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUI POCCUNCKON U MUPOBOM MaTeMaTU4YECKON HAYKH.

B

npouecce  ocBoeHust  npeamera  «Maremarukay y  OoOydarommxcs

[[eJICHANIPABICHHO  (POPMUPYIOTCS  yHUBEpPCalIbHBbIC Y4YeOHBIC JEHCTBUS, BKIIIOYAS

(dbopMHUpOBaHHE KOMIETEHUMN O0ydyaromuxcs B 00JacTH y4yeOHO-HCCIIEOBATENbCKON U

HpOCKTHOﬁ ACATCIbHOCTH, KOTOPBIC B CBOIO O4YCPCAb 00eCreynBaroT MpCCMCTBCHHOCTD

dhopmupoBanus oouux komrereHiuii ®I'OC CIIO.

Buabl yHuBepcaabHBIX YU4eOHBIX Koasl HaumenoBanue OK (B cooTBeTCTBHH C
aercTBHH OK ®I'OC CIIO no 35.01.27 Mactep
orocC CooO CeJIbCKOXO03s1iiCTBEHHOT'0 MPOU3BO/ICTBA)
[To3naBarenbHble yHUBepcanbHble yueOHble | OK 02 | Mcrnonb30BaTh COBpEMEHHBIE CPECTBA
nerictBust (popmMupoBaHue COOCTBEHHON MOMCKA, aHaJIu3a U UHTEPIPETAI[IN
00pa3oBaTeNbHOM CTpaTeruu, COZHATEIHHOE uH(popManuu U HHPOPMAIIMOHHBIE
dbopMupoBaHHE 00Pa30BATEIHHOTO 3aITPOCa) TEXHOJIOTHH JIJIs1 BHITIOJTHEHHS 337124

po(heCcCHOHALHOM e TEILHOCTH
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00pa3zoBaTebHON TPACKTOPHH )

KoMMyHUKaTHBHBIE YHUBEPCATLHBIE OK 04 | DddexruBHO B3aMMOJICHCTBOBATh u
yueOHble AeNCTBUS (KOJUIEKTUBHAS U paboTaTh B KOJUICKTUBE M KOMaH/Ie
WHUBUyaAJIbHAS JEATEIbHOCTD ISl OK 06 | ITposiBnAaTh rpak1aHCKO-MAaTPUOTHYECKYIO
pelieHus yueOHbIX, T03HABATEIbHBIX, MO3UIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
HCCJIEIOBATEIbCKUX, IPOCKTHBIX, MOBEJICHHE HAa OCHOBE  TPAIAUIIMOHHBIX
npo(hecCHOHANBHBIX 3a71a4) 00IIeYeIOBeUeCKUX IEHHOCTEH, MPUMEHSThH
CTaHAapThl aHTUKOPPYIIIUOHHOTO MTOBEICHHUS
PerynaruBHbie yHUBEpCalbHbIC YUCOHBIC OK 01 | BeiOupare  cmocoObl  pemieHus  3a1ad
JercTBUs (LieNenoyiaranue, IiaHupOBaHKeE, npodeccuoHATBLHOM NEeSTeIbHOCTH
PYKOBOJCTBO, KOHTPOJIb, KOPPEKLIHUS, MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;
IIOCTPOEHNE UHIUBUIYAIbHOU OK 03 | [TnmanupoBaTh U peam30BbIBATH COOCTBEHHOE

npodeccuoHanbHOEe U JUYHOCTHOE Pa3BUTHE,
IpEeIIPUHUMATEIbCKYIO  JIEATEIbHOCTh B
npodeccuoHanbHOM cdepe, HUCMOIB30BAThH
3HaHUS 10 (UHAHCOBOW TPAMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX CUTYalUsIX

B nensix moaroroBku oOydaronuxcs K Oyayuiei npopeccuoHaIbHON IeITeTbHOCTH

IpyU U3YYEeHUH Yy4eOHOro mpeameTa

«MaremaTtukay

3aKjIagbIBa€TCsA OCHOBA AJIA

dbopmupoBanus [IK B pamkax peanuzanuu OOII CIIO no npodeccun 35.01.27 Macrtep

CEJIbCKOXO03SMCTBEHHOTO IMPpOU3BOACTBA.

Koabl ITK

HaumenoBanmue IIK (B coorBercTBUM ¢ PT'OC CIIO no 35.01.27 Mactep
CeJIbCKOXO03s1iiCTBEHHOI0 MPOU3BO/ICTBA)

HaumenoBanue BJJ
BoinosiHeHHe MeXaHU3MPOBAHHBIX Pa00T B CEJIbCKOX03AHCTBEHHOM IIPOU3BO/ICTBE € MOAIePKAHUEM
TEXHUYECKOI0 COCTOSTHHMS CPEICTB MEXaHU3ALMH.

I1K 2.2.

BHocuth y)lO6peHI/IH C 3aJaHHBIMU aIrpOTCXHUYCCKNMHU Tpe60BaHI/I$IMI/I.

11K 2.4.

BrinonHsTh y'60pO‘IHLIe pa6OTLI C 3aJaHHBIMU aIrpOTCXHUYCCKUMHU Tpe6OBaHI/IHMI/I.
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2. OFBEM YYEBHOI'O IIPEIMETA U BUJIbl YYEBHOM PAEOTHI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 234
OcHoBHoOe coepkaHue 223
BT. U..

TEOPETUIECKOE O0yUeHUE 125
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 98
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME 3
BT. U.:

TeOopeTHYecKoe 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 IVTAHUPOBAHUE YYEBHOI'O ITPEJMETA MATEMATHUKA

Hanpasjenue
Kon BOCIHTATEJIbHO
Oo0bem 8
HaumenoBanue Conep:xkanue yueOHOro marepuasa u Gopmsl B Kox obpasopateannorg odpasosares, | i padorrl, Kox
pesyabtata ®I'OC HOI'0 JIMYHOCTHOI 0
pa3e/IoB H TeM OPraHU3alMH AeATEILHOCTH 00yYaI0LIHXCS yacax COO pesyabTaT pesyanTara
erocC C1o NPOrpaMMbl
BOCIIUTAHMS
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
Paszgen 1. YUCJIA A BBIYUCJIIEHUS 34
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJia 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MmuozxecTBa PanuonanbHele uncia. OGBIKHOBEHHBIE U JIECATUYHEIE IPOOH, 2 JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
PAUMOHAIBHBIX | polIeHTHI, 6ECKOHEUHbIE EPUOINYECKUE APOOH. MP 01, MP 02, MP 03, JIPBP 18, JIPBP
" ApudMerryecKkue onepanyy ¢ paluoHaIbHBIMU YHCIAMH, MP 04, MP 07, MP 16, 19, JIPBP 21,
MEeACTBUTEJIBHBIX | TpeoOpa3oBaHus YHCIOBBIX BeIpaskeHuil. [IpumeneHue MP 18, MP 19, MP 20, JIPBP 22, ITosH
quce I1P6 01, ITP6 02, ITP6

Ipo0eii ¥ IPOIIEHTOB ISl PEIICHUS TPUKIJIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciieil 3HaHUHN U pealIbHOM JKU3HHU.
JleiicTBuTenbHBIC YKcha. PalimoHanbHbie U HppaIlOHATbHbBIE
yucia. ApudmMeTrndeckue onepainu ¢ 1eHCTBUTEIIbHBIMU
yucnamu. [IpubnxEHHbIe BEIUMCICHHUS, TPaBUIIa
OKPYTJICHUS, PUKHJIKA U OI[EHKA Pe3yIbTaTa BEIYUCICHHIM.
Hatypanbnble u nienbie yncna. [Ipu3Haku 1eIMMOCTH HEeTbIX
yucen. [[puMeHeHne Npu3HaKkoB JIEIMMOCTH LIETbIX YHUCET,
HauOonbIMK 001wl nenurens (nanee — HOJI) u HanMenbIee
obmee kpatHoe (nanee —HOK), octatkoB mo Mozyito,
anroputMa EBKinia A pemieHus 3aa4 B eNbIX Yhcax.
KommnekcHele uncna. AnreOpandeckas u
TpUTOHOMETpHUEcKast (POPMBI 3aMTUCU KOMIUIEKCHOTO YHCTIA.
ApudmeTraeckne onepanuy ¢ KOMIUIEKCHBIMU YHCTIaMH.
N300pakeHNe KOMIUIEKCHBIX YUCENl Ha KOOPIUHATHON
mwrockoct. @opmyna Myaspa. MaTpuiia CHCTEMBI JIMHEHHBIX

ypaBHeHui. Onpenennrens MaTpuibl 2X2, ero
TE€OMETPUUYECKUI CMBICI M CBOMCTBA; BBIUYMCIIEHUE ETO

03, [Py 01, ITPy 02,
[1Py 05, I1Py 06, I1Py
11, 1Py 19
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Hanpasjenue

Kon BOCIHUTATEJILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3esioB U TeM OPraHU3alMH AeATeJTLHOCTH 00y4al0IUXCH gacax COO pesyabTara pesyabTara
erocC C1io NPOrpaMMmblI
BOCIIMTAHUSA
3HAUYEHMS; IPUMEHEHUE OTIPECTUTEIIS JIJIsl PEIICHUS] CUCTEMBbI
JINHEMHBIX YpaBHCHUH.
[IpakTuueckoe 3anstue Ne 1: «PaccMoTpeHue 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
apuMeTHIECKUX TEHCTBUHN Ha/l YUCIAMI)) JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITo3H
I1P6 01, ITP6 02, ITP6
03, ITPy 01, ITPy 02,
[1Py 05, 1Py 06, 1Py
11, ITPy 19
IIpodeccnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE
[IpakTUKO-OpUEHTUPOBOYHBIE 3a/1a4H TEXHOJIOTHYECKOTO 1 JIP 01, JIP 06, JIP 08, OK 01 OK 02, | JIPBP 13, JIPBP
npodus. JIP 14, JIP 16, JIP 20, OK 03, OK 04, | 14, JIPBP 16,
MP 01, MP 02, MP 03, | OK 06 JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITo3zH
I1P6 01, ITP6 02, ITP6
03, ITPy 01, ITPy 02,
[1Py 05, TPy 06, 1Py
11, ITPy 19
Tema 1.2 Conep:kanue y4eOHOTro MaTepuaa 4
Crenenn ¢ Crernens ¢ nensiM nokasarenem. CrangaptHas hopma 3anucu 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
1 eJbIM JNEUCTBUTEILHOrO uncia. Mcrmoabp30Banue MOaXoaaIen JIP 28, JIP 32, JIP 34, 14, JIPBP 16,
nokasareJsjieM (OpMBI 3aIMCH IEHCTBUTENBHBIX YHCEN TS PeIIeHUS MP 08, MP 09, MP 10, JIPBP 18, JIPBP
MPaKTUYECKHUX 33/1a4 U MPEICTaBICHNs TaHHBIX. CTEneHb ¢ MP 11, MP 12, MP 13, 19, JIPBP 21,

PallMOHAJIbHBIM ITOKA3aTCJIICM. CBOMCTBa CTCIICHU.

I1P601, ITP602, ITP603,

JIPBP 22, ITo3H
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Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B Kox obpasopateannoro odpasosares, | i padorrl, Kon
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3/1esioB U TeM OPraHu3alNU AeATeJbHOCTH 00yYaloluXcs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
[TPy 01, I1Py02, I[TPyO05,
[1Py 06, TPyl 1, ITPy19
[IpakTuueckoe 3anstue Ne2: «Perenne uppannoHaIbHbIX, 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
MIOKA3aTEIbHBIX YPABHEHUIN JIP 28, JIP 32, JIP 34, 14, JIPBP 16,
MP 08, MP 09, MP 10, JIPBP 18, JIPBP
MP 11, MP 12, MP 13, 19, JIPBP 21,
I1P601, ITP602, ITP6 03, JIPBP 22
[1Py 01, I1Py02, ITPyO05, [TozH
[1Py06, TPy 11, ITPy 19
Tema 1.3 Conep:xanue yueOHOro MaTepuaJa 4
ApupMeTHYecKH | ApupMeTHIECKUI KOPEHb HATYPaIbHOU cTerneHn. JIeHcTBUS ¢ 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
i KOpeHb N-0i apru(METHIECCKUMH KOPHSIMH HATYpPaJbHOU CTEIICHH. JIP 28, JIP 32, JIP 34, 14, JIPBP 16,
CTeleHu MP 08, MP 09, MP 10, JIPBP 18, JIPBP
MP 11, MP 12, MP 13, 19, JIPBP 21,
[1P601, TTP602, TTP6 03, JIPBP 22, TTozH
[TPy 01, I1Py02,ITPy 05,
ITPy 06, TPyl 1, TTPy 19
[TpakTuueckoe 3anstue Ne3: «Boruucienue u cpaBHEHHE 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
KOpHEWN» JIP 28, JIP 32, JIP 34, 14, JIPBP 16,
MP 08, MP 09, MP 10, JIPBP 18, JIPBP
MP 11, MP 12, MP 13, 19, JIPBP 21,
I1P601, ITP602, ITP6 03, JIPBP 22, ITo3H
[TPy 01, ITPy02,ITPy 05,
I1Py 06, I1Pyl1, ITPy 19
Tema 1.4 Coaeprxanue yueOHOro MaTepuaJa 8
Jlorapudmuyeck | Jlorapudm uncna. [lecsTuunble U HaTypaibHbIE JTOTapUPMBIL. 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

ast QyHKUMs

ITpaBuna neiictBuii ¢ sorapudpmamu. Ilepexon Kk HOBOMY

JIP 14, JIP 16, JIP 20,

14, JIPBP 16,
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Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pa3aesioB U TeM OPraHM3alMHU AeSITeJbHOCTH 00y4ar0 M XCH yacax pesyaprara @LOC Horo JHHHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIMTAHMS
ocHoBaHU10. [IpeoOpazoBanme palioOHAIBHBIX U MP 01, MP 02, MP 03, JIPBP 18, JIPBP
HMppaMOHANILHBIX BeIpakeHUH. [IpeoOpa3zoBaHne CTENEHHBIX, MP 04, MP 07, MP 16, 19, JIPBP 21,
[I0KAa3aTeIbHBIX U JOrapu(PMUUECKUX BBIPAKEHUN MP 18, MP 19, MP20, JIPBP 22, ITo3H
I1P6 03,ITPy 01,I1Py 02,
[1Py 05, [TPy06,I1Py 11,
[Py 19
[Ipaktuueckoe 3anstue Ned: «Haxoxienue 3HaUCHUMA 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
norapu@ma 1o nMpou3BOJIHLHOMY OCHOBAHHIO) JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
[TpakTrueckoe 3anstue NoS: «BpruuciaeHne U CpaBHEHHE MP 01, MP 02, MP 03, JIPBP 18, JIPBP
sorapumMoB» MP 04, MP 07, MP 16, 19, JIPBP 21,
[TpakTuueckoe 3ansatue Ne6: «Pemenue rorapupMuIecKux MP 18, MP 19, MP 20, JIPBP 22, ITo3H
ypaBHEHU» I1P603, ITPy01, ITPy 02,
[TPy05, ITPy06, ITPy11,
[Py 19
Tema 1.5 Conep:xaHue yueOHOro MaTepuaJia 13
Dopmy.as CuHyc, KOCUHYC U TAaHT€HC YHUCIOBOrOapryMeHTa. ApKCHUHYC, 2 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP
TPUTOHOMETPHH. | apKKOCHHYC U APKTAHTEHC YMCIOBOTO apryMEHTA. JIP 25, JIP 26, JIP 28, 14, JIPBP 16,
Tpuronomerpuy | Tpuromomerpuueckas OKpyKHOCTb, OTIPe/IeNICHHE JIP 32, JIP 34, MP 08, JIPBP 18, JIPBP
eckue TPUTOHOMETPHYECKUX (DYHKIMI YUCIOBOrO apryMEHTa. MP 09, MP 10, MP 11, 19, JIPBP 21,
YpaBHEHHUA OcHoBHEIe TpuroHoMeTprudeckue hopmyiel. [IpeodpazoBanue MP 12, MP 13, TTP601, JIPBP 22, ITo3H
TPUTOHOMETPHUYECKUX BhIpAKEHHA. PerieHre TpUroHOMETPHYECKIX I1P6 02, ITP6 03, TPy
ypaBHEHHIA 01, ITPy 02, ITPy 05,
[TPy06, ITPy11,ITPy 19
[Ipaktuueckoe 3anarue Ne 7: «PaccMoTpeHre paidaHHOTO METO/1a 10 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

U3MEPEHNUS YIIIOB BPAIIEHHUS U CBSI3b C IPayCHON MEpOii».
IIpakTnueckoe 3anarue Ne§: «PaccMOTpeHnEe OCHOBHBIX
TPUTOHOMETPUUECKHUX TOXKAECTB, (DOPMYII CIOKEHUS U

JIP 25, JIP 26, JIP 28,
JIP 32, JIP 34, MP 08,

MP 09, MP 10, MP 11,

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

Kona BOCIIUTATEIbHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pa3aesioB U TeM OPraHM3alH AeSITeJbHOCTH 00y4ar0 M XCs yacax pesyaprara @LOC Horo JHHHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIUTAHMS
YIABOCHUS». MP 12, MP 13, ITP6 01, JIPBP 22, ITo3H
[IpaxTiaeckoe 3anstre Ne 9: «IIpeodbpazoBaHrie CyMMBI I1P602, ITP6 03, ITPy01,
TPUTOHOMETPHYECKHX (DYHKIIHIA B IPOU3BEICHHE, IPeoOpa3oBaHue [TPy 02, ITPy 05,I1Py06,
MIPOU3BEICHHS TPUTOHOMETPHUECKUX (QYHKIHH B CYMMY». [IPyl1, 1Py 19
[Tpaxtuueckoe 3anstue Ne 10: «Pemienue mpocTenmx
TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB
[IpaxTnueckoe 3anstue Ne 11: «Pemenue npocreimmx
TPUTOHOMETPUUCCKUX (DYHKIMIA: apKCUHYC, apKKOCHHYC,
apKTaHT€HC»
Kounrpoabsnas padora Nel 1 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP
JIP 25, JIP 26, JIP 28, 14, JIPBP 16,
JIP 32, JIP 34, MP 08, JIPBP 18, JIPBP
MP 09, MP 10, MP 11, 19, JIPBP 21,
MP 12, MP 13, T1P6 01, JIPBP 22, TTozH
I1P6 02, TTP603, ITPy01,
[1Py 02, [1Py 05, ITPy
06, I1Py 11, ITPy 19
Paznes 2 OYHKINUU U TPAOUKH 22
Tema 2.1 Coaeprxanue yueOHOro MaTepuaa 5
DyHKIUH OO6nacTh ornpenenaeH sl U MHOKECTBO 3HaueHui. ['paduk 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

¢byHKIMH, TOCTpOeHUE rpauKOB PYHKIUH, 3aJaHHBIX
pa3nu4HbIME crioco0amu. ['eomeTpuueckue oopasbl
ypaBHEHM U HEPABEHCTB Ha KOOPAMHATHOM TJIOCKOCTH.

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,
MP 04, MP 07, MP 16,
MP 18, MP 19, MP20,
MP 21, MP 22, MP 23,
MP 26, TIP6 04, TIP6 05,

[1Py 01,ITPy 08,ITPy 19

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

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3aesioB U TeM OPraHM3alNHu AesiTeJIbHOCTH 00y4aIoIMXCs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
[Ipaktuueckoe 3ansitue Nel2: «PaccmoTpeHnue npuMepoB 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
3aBUCUMOCTEN MEXK1y IEPEMEHHBIMU B pEalIbHBIX MPOIECCax JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
M3 CMEXHBIX JUCHUILUIMH. OnpeeneHne QyHKIU. MP 01, MP 02, MP 03, JIPBP 18, JIPBP
[Toctpoenue u urenue rpadukoB ¢pynkuii. MccnenoBanue MP 04, MP 07, MP 16, 19, JIPBP 21,
G yHKIHI MP 18, MP 19, MP20, JIPBP 22, ITozH
MP 21, MP 22, MP 23,
MP 26, IT1P6 04, ITP6 05,
[1Py 01,ITPy 08,ITPy 19
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJa 7
CaBoiicTBa MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYECHHOCTb, 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pynxuumit epUOANYHOCTb. [IpoMexyTKkH Bo3pacTaHus U yObIBaHUS, JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
HauOoJIbIlIee U HANMEHbIIIee 3HAUCHUS, TOUYKHU SKCTPEMyMa. MP 01, MP 02, MP 03, JIPBP 18, JIPBP
I'padnueckas untepnperanus. [Ipumeps! QpyHKIMOHATBHBIX MP 04, MP 07, MP 16, 19, JIPBP 21,
3aBUCUMOCTEN B PEAIbHBIX MPOLECCAX U SBICHUSX. MP 18, MP 19, MP 20, JIPBP 22, ITo3H
Apudmernueckue onepanuu HaJl QyHKIUAMU. Cl0XKHAS MP 21, MP 22, MP 23,
¢bynkuus (kommnosunus). [TIoHsTHe 0 HEMPEePHIBHOCTH MP 26, ITP6 04, ITP6 05,
byHKIIHH. [TPy 01,ITPy 08,ITPy 19
[Ipaktuueckoe 3anstue Ne 13 «M3ydeHne cBOMCTB JIMHEHHOM, 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

KBaJPaTUYHOMN, KYCOUHO-JIMHEHHOU U IPOOHO- TUHEHHOM
¢bynkuuit. HempepsiBHBIE U TepHOAUYECKHE (DYHKIIHH.
CaoiicTBa 1 rpa@uKu CHHYCa, KOCUHYCA, TAHT€HCa U
KOTaHT'€HCay.

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,
MP 04, MP 07, MP 16,
MP 18, MP 19, MP 20,
MP 21, MP 22, MP 23,
MP 26, IIPG 04, IIP6 05,
TPy 01,ITPy 08,ITPy 19

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

Kon BOCIIUTATEIbHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3/1esioB U TeM OPraHu3alNU AeATeJbHOCTH 00yYar0IIUXCs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
Tema 2.3 Coaeprxanue yueOHOIro MaTepuaJa 3
OoOpaTHbIe OO6umactp onpeesieHust 1 00J1acTh 3HAYCHUH 00paTHOM 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pynkuuun ¢bynkuuu. I'paduk oOpaTHOii HyHKIHU. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITo3H
MP 21, MP 22, MP 23,
MP 26, I1P6 04, I1P6 05,
[1Py 01,ITPy 08,ITPy 19
Tema 2.4 Coaep:xanue y4eOHOIro MaTepHuaJia 7
CreneHHbIe, Omnpenenenust GyHKIUH, ©X CBOMCTBA M rpauKH. 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nokasareJjibHble, | [IpeoOpa3oBanus rpadukos. [TapamiensHbIi IEpeHOC, JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
Jorapupmuyeck | CUMMETPUsI OTHOCUTEIBHO OCEN KOOpAMHAT U CUMMETPUS MP 01, MP 02, MP JIPBP 18, JIPBP
ue OTHOCHUTENBHO HaYajaa KOOPJANHAT, CHMMETPHSI OTHOCUTEIHHO 03,MP 04, MP 07, MP 19, JIPBP 21,
TPUIOHOMETPHYE | IIPAMOH y = X, PACTSKEHHUE U CKAaTUE BJIOJIb OCEH KOOPIHUHAT. 16 21, MP 22, MP 23, JIPBP 22, ITo3H
ckre pyHkuumn. MP 26, I1P6 04, ITP6 05,
Oo0paTHble [1Py 01,ITPy 08,ITPy 19
Tpuronomerpu4e | [Ipaktudeckoe 3anarue Ne 14 «Pemnenne oOpaTHBIX 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
ckue GyHKIMH. | TpuroHoMeTpuueckux gynkuuu. [IpeodpazoBanus rpaduka JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
¢ynkuuu. 'apmonnyeckue konebanus. [lpukiannsle 3a1a4n. MPO1, MP02, MP22, JIPBP 18, JIPBP
[TokazaTenbHbIC, JTOTapuMUUECKIE, TPUTOHOMETPUIECKHE MP 23, MP 26, I11P6 04, 19, JIPBP 21,
YPaBHEHUS U HEPABEHCTBAY. I1P6 05, ITPy01, ITPy0S8, JIPBP 22, ITozH
[Py 19
KounrtpoabHas padora Ne2 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,

MP 04, MP 07, MP 16,

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

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3aesioB U TeM OPraHM3aNHu JesiTeJIbHOCTH 00y4aomuXcst yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
MP 18, MP 19, MP 20, JIPBP 22, ITo3H
MP 21, MP 22, MP 23,
MP 26, ITP6 04, TTIP6 05,
[1Py 01,ITPy 08,ITPy 19
Paznen 3 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A 28
Tema 3.1 Coaep:xanue y4eOHOIro MaTepHuaJia 9
IocaenoBaTesbH | CrocoObl 3aJaHKs U CBOMCTBA YMCIIOBBIX 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
OCTH. nocnenoBarenbHocTel. [lonaTue o npenene JIP 14, JIP 16,MP 28, 14, JIPBP 16,
nocaenoBarebHOCTH. CyliecTBOBaHUE TIpeiejia MOHOTOHHOMH MP 29, MP 30, MP 31, JIPBP 18, JIPBP
OTpaHUYEHHOM nocieaoBaTeabHOCTU. CyMMUpPOBaHUE I1P6 06, ITP6 07, ITPy 19, JIPBP 21,
rocjeaoBaTelIbHOCTeH. beckoneuHo yObIBaromas 01, ITPy 09, ITPy 10, JIPBP 22, ITo3H
reOMEeTpUYECKasl MPOrPeccus U ee CyMma. [Py 19
[Tpaktuueckoe 3anstue Ne 15: «PaccmoTpeHne ynuciaoBoi 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MOCIEA0BATEIILHOCTH, CIIOCOOBI €€ 3aJaHusl, BBIYMCIICHUS JIP 14, JIP 16,MP 28, 14, JIPBP 16,
YJIEHOB MOCIEN0BAaTENbHOCTH. [Ipeaen mocaenoBarebHOCTH. MP 29, MP 30, MP 31, JIPBP18, JIPBP
beckoneuyno yObIBaroIasi reoMeTpruieckas mporpeccusi». [1P606, ITP607, ITPyO01, 19, JIPBP 21,
ITPy09, ITPy10, ITPy19 JIPBP 22, ITo3zH
Tema 3.2 Coaep:xanue y4eOHOro MaTepuaia 9
IIpousBoanas. [TonsiTHE 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUIECKHI U 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

¢u3nueckuii cMbIca. YpaBHEHHE KacaTeIbHOU K rpadpuky
¢bynkuuu. [Ipou3BoHbIE CyMMBI, pa3HOCTH, TPOU3BEACHUS,
yacTHble. [Ipon3BO/IHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIMM.
[TpumeHeHre TPOM3BOIHON K UCCIETOBAHUIO (PYHKIUH 1
noctpoenuto rpaduxos. [IponsBoanbie 00paTHON PYHKITUN U
KoMno3uuuu GyHKIuu. [TpuMeps! ucronp30BaHus
MTPOU3BOHOM JIUIS1 HAXOXKIAEHUS HAaUTy4dlIeTro PEeIICHUs B
IIPUKJIAIHBIX 3aa4ax. Bropas npou3BoaHas, ee

JIP 14, JIP 16,MP 28,

MP 29, MP 30, MP 31,
[1P606, ITP607, TTPyO01,
[1Py 09, I1Py10, ITPy19

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

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3aesioB U TeM OPraHM3aNHu JesiTeJIbHOCTH 00y4aomuXcst yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
reoMeTpuuecKkuil u puzndeckuii cmpici. Haxoxnenue
CKOPOCTH JJIsl IIpolecca, 3aJaHHOT0 (hOpMYJIoi 1 rpadKOM.
[Ipaktuueckoe 3anstue Nel6: «PaccmoTpenne ypaBHeHHE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
KacarenbHOU B oO11em Bue. [IpaBuna u popmysis JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
Qg depeHIpoBanus, TAOIUIA TPOU3BOJIHBIX 3JIEMEHTAPHBIX MP 01, MP02, MP03, JIPBP 18, JIPBP
¢bynkuii. MccnenoBanue QyHKIMH ¢ TOMOUIBIO MP 04, MP 07, MP 16, 19, JIPBP 21,
npou3BoHOM. Haxoxxnenne HanbobIero, HAMMEHBIIETO MP 18, MP 19, MP 20, JIPBP 22, ITo3H
3HAYEHUS U SKCTPEMAIbHBIX 3HAUYCHUHN (QYHKIIHI. [1P606, ITP607, ITPyO01,
[1Py09, ITPy10, ITPy 19
Tema 3.3 Conep:xanue y4eOHOIro Marepuaa 10
IlepBoobGpa3znas | [IpuMeHEeHHE ONMPEACIICHHOTO HHTETPaIa JUIS HAXOXKICHHS 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
U MHTErpaJl. IJIoIaau KpuBoJMHEHOM Tpaneuun. ®opmyna HeroToHa- JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
Jleitoauna. [Ipumepsr npuMeHeHUsT HHTETpaja B GU3NKE U MP 01, MP02, MPO3, JIPBP 18, JIPBP
reometpu. [Ipumeps! pemenuit tuddepeHanTbHbIX MP 04, MP 07, MP 16, 19, JIPBP 21,
ypaBHeHUI. MaremMaTu4ecKoe MOJICIIMPOBAHUE PEATTBHBIX MP 18, MP 19, MP 20, JIPBP 22, TTozH
MIPOLIECCOB C MOMOIIBI0 U hepeHIMATBEHBIX YPaBHEHUH. I1P606, ITP607, TPy 01,
[TPy09, ITPy10, ITPy 19
[IpakTuueckoe 3anstue Nel7: «M3ydenue uaTerpana u 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nepBooOpaszHoi. Teopema HeroTona—1Jleitoauiay. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, TTozH
[1P606, ITP607, TTPy01,
I1Py 09, I1Py10, ITPy19
KountpoJabHas padora Ne3 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,

14, JIPBP 16,
JIPBP 18, JIPBP

26



Hanpasjenue

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3aesioB U TeM OPraHM3alNHu AesiTeJIbHOCTH 00y4aIoIMXCs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITozH
[1P606, TTP607, ITPyO01,
[1Py09, I1Py10, ITPy 19
Paznen 4 YPABHEHHUS U HEPABEHCTBA. 32
Tema 4.1 Coaep:xanue y4eOHOIro MaTepHuaJia 16
YpaBHeHus u PanmonanesHble, MppanoOHaIbHbIC, IOKA3aTEIIbHBIE U 5 JIP 14, JIP 16, MP 01, JIPBP 13, JIPBP
CHCTEMBI TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. MP 02, MP 37,MP 39, 14, JIPBP 16,
YPaBHEHHUIl. PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM. MP 41, MP 42, MP 44, JIPBP 18, JIPBP
OcHOBHBIE IPUEMBI UX peleHus (Pa3IoKeHHE Ha ITP603,I1P606, TTPy01, 19, JIPBP 21,
MHOKHUTEIIH, BBEICHNE HOBEIX HEU3BECTHEIX, ITOJCTAaHOBKA, [TPy 07,I1Py14, ITPy 19 JIPBP 22, ITo3H
rpau4YecKuii METO).
[Tpaktuueckoe 3anstue Nel8: «OCHOBHBIE TPUEMBI PEIICHUS 11 JIP 14, JIP 16, MP 01, JIPBP 13, JIPBP
ypaBHEHUH. Pelienue cucteM ypaBHEHUN». MP 02, MP 37,MP 39, 14, JIPBP 16,
MP 41, MP 42, MP 44, JIPBP 18, JIPBP
I1P6 03,ITP606, ITPy01, 19, JIPBP 21,
[TPy 07,ITPy 14, [TPy19 JIPBP 22, ITo3zH
Tema 4.2 Coaeprxanue yueOHOro MaTepuaa 4
HepaBencrsa. PanmonaneHble, MppanoHaIbHbIE, I0KA3aTEIbHBIE U 4 JIP 14, JIP 16, MP 01, JIPBP 13, JIPBP
TPUTOHOMETpPUYECKHE HepaBeHCTBA. OCHOBHBIE TPUEMBI UX MP 02, MP 37, MP 39, 14, JIPBP 16,
peLeHus. MP 41, MP 42, MP 44, JIPBP 18, JIPBP
[TP603,ITP606, ITPy 01, 19, JIPBP 21,
[1Py 07,11Py14, ITPy 19 JIPBP 22, ITo3H
Tema 4.3 Conep:kanue y4eOHOTo MaTepuaa 9
Hcnonb3zoBanune | Meton untepBanoB. M300pakeHue Ha KOOPAUHATHON 3 JIP 14, JIP 16, MP 01, JIPBP 13, JIPBP
CBONCTB U IIJIOCKOCTH MHOKECTBA PELICHU YPAaBHEHHUI U HEPABEHCTB C MP 02, MP 37,MP 39, 14, JIPBP 16,
rpaguxoB JIBYMsI IEPEMEHHBIMU U UX CUCTEM. MP 41, MP 42, MP 44, JIPBP 18, JIPBP
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Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Coneprxanue yueOHOro Mmarepuana u Gopmbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3/1esioB U TeM OPraHu3alNU AeATeJbHOCTH 00yYar0IIUXCs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
(yHKkuUMi npu I1P603,11P606, ITPy 01, 19, JIPBP 21,
peleHun [1Py 07,11Py14, TPy 19 JIPBP 22, ITozH
YPaBHEHHUIl U [Ipaktuueckoe 3anstue Ne 19: «Mcnonb30BaHue CBOMCTB U 6 JIP 14, JIP 16, MP 37, JIPBP 13, JIPBP
HEPaBEeHCTB rpadukoB pyHKLIUN Ui pelIeHUs] ypaBHEHUI 1 HEPABEHCTBY. MP 39, MP 41, MP 42, 14, JIPBP 16,
MP 44, TTP6 03,11P6 06, JIPBP 18, JIPBP
[1Py01, ITPy07,I1Py 14, 19, JIPBP 21,
ITPy 19 JIPBP 22, TTo3H
Tema 4.4 Coaep:xaHnue y4eOHOIro MaTepHuaJia 3
Cucremsl Pemenue cucrem MMHENHBIX ypaBHEHUI. MaTpHIia CUCTEMBI 2 JIP 14, JIP 16, MP 37, 14, JIPBP 16,
JIMHEHHBIX JMHEHHBIX ypaBHEHUN. OIpe1euTeNb MAaTPUILIBI 2X2, €ro MP 39, MP 41, MP 42, JIPBP 18, JIPBP
ypPaBHeHUil FeOMETPUUYECKUI CMBICT U CBOMCTBA, BHIYUCIICHUE €TI0 MP 44, 11P6 03,IT1P6 06, 19, JIPBP 21,
3HA4YEHMs], IPUMEHEHHE ONPEACIIUTENS ISl PEIIEHUs CHCTEMBI [1Py01, ITPy07,I1Py 14, JIPBP 22, ITo3H
JINHEMHBIX YpaBHEHUN. Pelienue nmpukinaaselx 3ama4 ¢ [TPy 19
IMOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHeHUM.ccienoBanue
MIOCTPOEHHOM MOJIENIM C TOMOIIBIO MATPUIL U OIPEJIETUTENECH.
KonrtpoJsbHnas padora Ne 4 1 JIP 14, JIP 16, MP 01, JIPBP 13, JIPBP
MP 02, MP 37,MP 39, 14, JIPBP 16,
MP 41, MP 42, MP 44, JIPBP 18, JIPBP
[TP603,ITP6 06, ITPy 01, 19, JIPBP 21,
[Py 07,ITPy 14, TTPy 19 JIPBP 22, TTo3H
Pa3nea 5 MHOXECTBA U JIOTUKA 4
Tema 5.1 Coaepxanue yueOHOro MaTepuaJia 4
MHuozkecTBoO. MHOXeCTBO, OIepaniy HaJl MHOKECTBAMHU. JlHarpaMmel 4 JIP 14, JIP 16,MP 45, JIPBP 13, JIPBP
Onepauun Hax | Ditnepa-Benna. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO MP 46, MP 47, MP 49, 14, JIPBP 16,
MHO’KeCTBAMHU armapara Jiisi OTIUCAaHUsI PEATbHBIXTIPOIIECCOB U SIBJICHUM, TIPH MP 50, MP 51, ITP6 07, JIPBP 18, JIPBP
pELICHUY 3aa4 U3 APYruX YIeOHBIX MPEIMETOB. [TPB14, ITPy 01, ITPy 19 19, JIPBP 21,

OnpeﬂeneHHe, TEOpEMA, CICACTBUEC, 1OKA3aTCIILCTBO.

JIPBP 22, ITozH

28



Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
a3/1eJI0B U TeM OPraHu3alNU AeATeJbHOCTH 00yYaloluXcs yacax pesyaprara @LOC Horo JHHHOCTHOTO
P COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
I'EOMETPUS
Pa3nes 6 MNPAMBIE U ITIJIOCKOCTH B TIPOCTPAHCTBE 24
Tema 6.1 Coaep:xaHue yueOHOIro MaTepuasa 24
B3auMHoe OcHOBHBIE OHATHUS cTepeoMeTpuu. Touka, mpsmMas, 13 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pacmnoJio:keHue IJIOCKOCTH, MPOCTPaHCTBO. [ToHsITHE 00 aKCHOMATHYEeCKOM JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
NPSAMBIX U MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUUU MP 01, MP 02, MP 03, JIPBP 18, JIPBP
IJI0OCKOCTeEl CIEACTBUS U3 HUX. B3auMHOE pacronokeHue AByX NpsiMbIX B MP 04, MP 07, MP 16, 19, JIPBP 21,

npocrpancTse. [lapamiensHOCTh IPSAMON U INIOCKOCTH.
[TapamtenpsHOCTB TI0CKOCTEN. [lepneHIMKYIAPHOCTD NPSMON
U 1I0CKOCTH. [lepneHuKynap 1 HakIOHHas. YTO0JI MEXIy
w10cKocTsAMU. [lepneHaAuKyIsIpHOCTh IBYX IJIOCKOCTEH.
I'eomerpuueckue rpeodpazoBaHue MPOCTPAHCTRA!
napajuieNbHbIN IepeH0C, CHUMMETPHSI OTHOCUTEIBHO
mwiockocTH. [TapannensHoe npoektupoBanue. [Inomans
OpTOTOHANILHOM Mpoekuuu. M300paxeHne npocTpaHCTBEHHbBIX
¢uryp. Yriel B IpoCTpaHCTBE: Yroi MEXAy NPsIMOi U
IIJIOCKOCTBIO, JBYTPAHHBIN YIroJl, JTMHEHHBIN Yroi
JBYTPaHHOrO yria. TpéxrpaHHblli 1 MHOIOTPAHHBIE YTJIBL.
CBoiicTBa TUIOCKHUX YTJIOB MHOTOTpaHHOTO yriia. CBOMCTBa
IJIOCKMX U IBYTPAHHBIX YIJIOB TPEXIpaHHOTrO yria. Teopembl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAaHHOTO YTIJIa.

MP 18, MP 19, MP 20,
MP 52, MP 53, MP 54,
MP 55, MP 56, MP 57,
[1P609, ITPy01,I1Py 14,
[IPy 15, I1Py16, TPy 19

JIPBP 22, ITo3H

[Tpaktruyeckoe 3ansatue Ne 20: «PaccMoTpeHue MpU3HAKOB
B3aMMHOI'0 PACTIONOKEHHUS MPSAMBIX)».

IIpakTnueckoe 3anarue Ne21: «PaccMoTpeHne NPU3HAKOB U
CBOMCTB MapaJijieNIbHbIX U NEPIEHIUKYISIPHBIX MIIOCKOCTEN».
IIpakTnueckoe 3ansatue Ne22: «3ydyeHne napasuieapHOro
MIPOEKTUPOBAHMSI U €T0 CBOMCTBAY.

JIP 01, JIP 06, JIP 08,
JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,
MP 04, MP 07, MP 16,
MP 18, MP 19, MP 20,

MP 52, MP 53, MP 54,

JIPBP 13, JIPBP
14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22, ITosH
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Hanpasjenue
Kon BOCIIUTATEIbHO
O0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumeHnoBanue Copepxxanue yueOHOro marepuana u Gopmbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3/iesioB M TeM OPraHM3aLNU 1eSITeJIbHOCTH 00y4aloLuXcst yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIMTAHUS
MP 55, MP 56, MP 57,
I1P609, ITPy 01,ITPy 14,
[1Pyl5, TPy 16, I1Py 19
KontpoabHnas padora Neb5 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITo3H
MP 52, MP 53, MP 54,
MP 55, MP 56, MP 57,
I1P609, ITPy 01,ITPy 14,
[1Py 15, I1Py16, TPy 19
IIpodeccuonaIbHO OPHEHTHPOBAHHOE CO/IEPKAHNIE
[TapannensHble, NEPIICHAUKYISIPHBIE U CKPEILUBAOIIUECS 1 JIP 01, JIP 06, JIP 08, OK 01 OK 02, | JIPBP 13, JIPBP
MPSAMbBIE B U3ICIIHSIX U MPOTYKIIMU JIP 14, JIP 16, JIP 20, OK 03, OK 04, | 14, JIPBP 16,
MP 01, MP 02, MP 03, | OK 06 JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, ITo3H
MP 52, MP 53, MP 54,
MP 55, MP 56, MP 57,
I1P609, ITPy 01,ITPy 14,
[1Py15, ITPy 16, [1Py 19
Paznea 7. MHOI'OI'PAHHUKHU U KPYTJIBIE TEJIA 16
Tema 7.1 Coaepxanue yueOHOro MaTepuaia 16
Muororpannuku | Bepuunsl, pebpa, rpaHi MHOTOrpaHHUKa. Pa3BepTka. 16 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MHororpanssie yrisl. Beimykiieie MHOrorpaHHuku. Teopema JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
Oinepa. Ilpusma. Ilpsmas u HakiioHHas npusMa. IlpaBunpHas MP 01, MP 02, MP 03, JIPBP 18, JIPBP
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Hanpasjenue

Kon BOCIIUTATEIbHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumeHnoBanue Copepxxanue yueOHOro marepuana u Gopmbl B
pa3aesioB U TeM OPraHM3alH AeSITeJbHOCTH 00y4ar0 M XCs yacax pesyaprara @LOC Horo JHHHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIMTAHMS
npusma. [apamnenenunen. Ky6. [Tupamuna. [IpaBunbnas MP 04, MP 07, MP 16, 19, JIPBP 21,
nupamuga. YcedenHnas nupamuaa. Terpasap. CuMmeTpuu B MP 18, MP 19, MP 20, JIPBP 22, ITozH
KyOe, B mapajuienenunesie, B npusme u nupamujae. CeueHus MP 52, MP 53, MP 54,
KyOa, mpu3Msbl U upamuibl. [IpencraBieHne o mpaBUIbLHBIX [1P610, ITPy 01,I1Py 14,
MHOTOTpaHHHUKaX (TeTpalrape, Ky0de, OKTasape, 10AeKadape U [1Py15, ITPy 16, ITPy 19
ukocadape). CUMMETpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOM, MIOCKOCTH. DIIEMEHTBI
CUMMETpPHUU B NUpaMuax, apauiejaenuneaax, npaBUibHbIX
MHOTOTrpaHHUKaX. Belurcienue 3;1eMEHTOB MHOTOTPaHHUKOB:
pEbpa, nuaronanu, yrisl. [Lnomans 60K0BOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH IPSIMOM IIPU3MBI, IUIOLIAJb OCHOBAHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpAMOil mpu3Mel. [Inomanb
OOKOBOI MOBEPXHOCTH U MMOBEPXHOCTH MPABUIBHOMN
MUpPaMU/JIbI, TEOpPEMa O IJIOMIAIN YCEUEHHOW MUPaMUIBL.
[Tonsitue 06 06bEMe. OOBEM MUPAMUIBI, TPU3MBI.
Pa3nea 8 TEJIA U BPAIIIEHUSA 16
Tema 8.1 Tenau | Conep:xkanue yueOHOIro MaTepuaJia 8
IMOBEPXHOCTH Hunuuap u KoHyc. YcedueHHbId KOHyc. OCHOBaHUE, BBICOTA, 8 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

OOKOBasi MOBEPXHOCTh, 00pa3ytoiias, pazsepTka. OceBbie
CEUeHUs U CeueHus, mapaienbHble ocHoBaHuto. [1lap u
cdepa, ux ceuenus. KacarenapbHas miockocTs k chepe.
[Tonsitre 06 06béMe. OCHOBHBIE CBOHCTBA OOBEMOB TE.
Teopema 06 00bEME TPSIMOYTOJILHOTO TTApaJUICTICTUIIE A U
crneactBus u3 He€. OOBEM HMIMHpA, KoHyca. O0BEM 1mIapa u
momans cheprl. [lomobHBIE TEMa B IPOCTPAHCTBRE.
CooTHolIeHNsT MEXIY IUIOMAASIMU TOBEPXHOCTEH, 00bEMaMu
1o100HBIX Tes. CedeHus nuanHpa (TapajuieIbHO H

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP 03,
MP 04, MP 07, MP 16,
MP 18, MP 19, MP 20,
MP 52, MP 53, MP 54,
TP611, IIP612, TPy 01,
TIPy14, TIPy15, TPy 16,
ITPy19

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

Kon BOCIIUTATEIbHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumeHnoBanue Copepxxanue yueOHOro marepuana u Gopmbl B
pa3/1esioB U TeM OPraHu3alNU AeATeJbHOCTH 00yYaloluXcs yacax pesyaprara @LOC Horo JHHHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
NEPIEHIUKYJIAPHO OCH), CEYEHUS KOHYyca (IIapajuleIbHOE
OCHOBAHUIO U MPOXOJsIIee Yepe3 BEPIINHY), CeUeHus 1apa.
Tema 8.2 Coneprxkanne y4eOHOro Marepuasia 8
HU3mepenus B O06bem u ero usmepenue. arerpanbHas popMyia oobema. 7 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
reoMeTpHHu. ®opMmyibl 00beMa Ky0a, TPSIMOYTOJILHOTO MapajuieenuIiea, MP 01, MP 02, MP 03, 14, JIPBP 16,
MpU3MBIL, WIHHpa. PopMyisl 00beMa TUPaMUIbI U KOHYCA. MP 04, MP 07, MP 16, JIPBP 18, JIPBP
DopMyJIbI TJIOMIAIA TOBEPXHOCTEH IUIMHJIPA U KOHYCA. MP 18, MP 19, MP 20, 19, JIPBP 21,
®dopmyibl 00beMa mapa u miomaau chepsl. [lomodue tei. MP 52, MP 53, MP 54, JIPBP 22, ITozH
OTHOIIIEHUS TUTOIIAJICH MTOBEPXHOCTEH U 00BEMOB IMTOA00HBIX I1P611, ITP612, TPy 01,
TeN. [1Py14, ITPy15, I1Py16,
I1Py 19
KonTpoJbHas paGora Ne6 1
Pa3nen 9 BEKTOPbHI U KOOPAUHATBHBI B ITIPOCTPAHCTBE 24
Tema 9.1 Coaepxkanue y4eOHOro MaTepuajia 24
BekTopsl 1 IIpssMoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 12 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
KOOPAUHATHI @opMyia pacCTOSTHUSA MEKY IBYMs TOUKaMH. Y paBHEHHE MP 01, MP 02, MP 03, 14, JIPBP 16,
cdepsl, INIOCKOCTH U psAMoii. BekTopsl. Moaynb BekTopa. MP 04, MP 07, MP 16, JIPBP 18, JIPBP
PaBencTBO BekTOpoB. Ci10KE€HNE BEKTOPOB. Y MHOKCHHUE MP 18, MP 19, MP 20, 19, JIPBP 21,

BEKTOpA Ha YUCI0. Pa3iioxkeHnne BEKTOpa 10 HANPABICHUSM.
VYron mexnay nByms BekTopamH. [Ipoeknnst BEeKTopa Ha OCk.
Koopaunats! BekTopa. CkansipHOe POU3BEIEHNE BEKTOPOB.
Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MPHU PELIEHUN
MAaTeMaTUYECKUX 3a/1a4. HYJIEBOM BEKTOP, IJINHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbI KOJUTMHEAPHBIE, COHANIPABICHHbBIE U
MIPOTUBOIIOJI0KHO HAIIPaBIICHHBIE BEKTOPBI. PaBEHCTBO
BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CIOKEHUE U BHIYUTAHUE
BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOPA

MP 52, MP 53, MP 54,
I1P613, I1P614, 1Py 01,
ITPy 17, ITPy19

JIPBP 22, ITo3H
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Hanpasjenue

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pa3aesioB U TeM OPraHM3alNHu AesiTeJIbHOCTH 00y4aIoIMXCs yacax pesyanrara OTOC Horo JMIHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
Ha yncio. CBOHCTBA ClI0KEHUs BEKTOpOB. CBOCTBA
YMHOKEHHSI BEeKTOpa Ha yuciio. [loHsTHE KOMIITIaHApHBIS
BEKTOpHI. [Ipr3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenumnena. Teopema o pa3IoKEHUN BEKTOPA
1o TpEM HEKOMILIaHAPHBIM BeKTOpaMm. [IpsimoyronbHas
CUCTeMa KOOPJIMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
CBsi3b MEXIYKOOPJIMHATAMU BEKTOPA U KOOPAMHATAMH TOYEK.
VYron mexay Bektopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB
[Tpaktuueckoe 3ansitue Ne 23: «3ydyeHne BEKTOPOB» 10 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
[Ipaktuueckoe 3anstue Ne 24: «M3ydyenue 1eicTBHI C MP 01, MP 02, MP 03, 14, JIPBP 16,
BEKTOPAMM . MP 04, MP 07, MP 16, JIPBP 18, JIPBP
MP 18, MP 19, MP 20, 19, JIPBP 21,
MP 52, MP 53, MP 54, JIPBP 22, TTozH
I1P613, ITP614, TPy 01,
I1Py 17, ITPy19
Kounrpoabsnas padora Ne 7 1 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
MP 01, MP 02, MP 03, 14, JIPBP 16,
MP 04, MP 07, MP 16, JIPBP 18, JIPBP
MP 18, MP 19, MP 20, 19, JIPBP 21,
MP 52, MP 53, MP 54, JIPBP 22, ITozH
[1P613, T1P614, 1Py 01,
1Py 17, 1Py 19
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE
OrnpenenieHre pacCTOSIHUS MEXAY TOUKaMU U3JIETus, 1 JIP 14, JIP 16, JIP 20, OK 01 OK 02, | JIPBP 13, JIPBP
HCTIONB3YSI METOJ] KOOPAWHAT MP 01, MP 02, MP 03, | OK 03, OK 04, | 14, JIPBP 16,
MP 04, MP 07, MP 16, | OK 06 JIPBP 18, JIPBP
MP 18, MP 19, MP 20, 19, JIPBP 21,
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Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3/1esioB U TeM OPraHu3alNU AeATeJbHOCTH 00yYar0IIUXCs yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIUTAHUS
MP 52, MP 53, MP 54, JIPBP 22, TTozH
[1PG13, ITP614, 1Py 01,
I1Py 17, ITPy19
BEPOATHOCTDb U CTATUCTHUKA
Pa3nen 10 3JIJEMEHTHI TEOPUH BEPOSITHOCTEH U 26
MATEMATHUYECKOMW CTATUCTUKH
Tema 10.1 Conep:xanue yueOHOro MaTepuaJia 5
DJ1eMeHTbI I'pad, cs3ublil rpad, myTu B rpade: HuKibl U 1enu. CTeneHb 5 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
Teopuu rpagos (BasIeHTHOCTB) BepIuHEI. ['padbl Ha mtockocTy. JlepeBbs. MP 01, MP 02, MP 03, 14, JIPBP 16,
MP 04, MP 07, MP 16, JIPBP 18, JIPBP
MP 18, MP 19, MP 20, 19, JIPBP 21,
MP 52, MP 53, MP 54, JIPBP 22, ITo3H
[1P613, T1P614, TPy 01,
[1Py 03, I[1Py04, ITPy 19
Tema 10.2 Conep:xaHue yueOHOro MaTepuaJia 15
J1eMeHThI CoObITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
TEeOpHH BeposiTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHIA. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
BEPOATHOCTH. JluckpeTHas ciydaiiHas BEJITMYMHA, 3aKOH €€ PacIlpeIeIICHHUs. MP 01, MP 02, MP 03, JIPBP 18, JIPBP
HucnoBble XapaKTEPUCTUKHA TUCKPETHOM CIy4aitHOMN MP 04, MP 07, MP 16, 19, JIPBP 21,
BennuuHbl. [ToHsTHE 0 3aKOHE OonbiIuX yucen. HepaBeHcTBO MP 18, MP 19, MP 20, JIPBP 22, ITo3H
Yeornména. Teopema Yebrsiméra. Teopema bepuysum. 3akon MP 52, MP 53, MP 54,
00JbIIKX Yrcen. BEIOOpOUYHBINH METO] HCCIETOBAHUN. MP 55, MP 56, MP 57,
Bri6opounsie xapakrepuctuku. OlleHHBaHNUE BEPOATHOCTH [1P607,ITP6 08, 1Py 01,
COOBITHS 110 BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTermumx [1Py03, TTIPy 04, ITPy 19
THUTIOTE3 C TTOMOIILI0 U3YUYEHHBIX PACIIPEICIICHUMA
[IpakTuueckoe 3ansatue Ne25: «PaccMoTpeHHE KIacCHUUECKOTO 10 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

ONpEJIETICHUS] BEPOSITHOCTH, CBOKMCTBA BEPOSTHOCTEN».

JIP 14, JIP 16, JIP 20,

14, JIPBP 16,
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Hanpasjenue

Kon BOCIIUTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HaumenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pa3aesioB U TeM OPraHM3alNHu AesiTeJIbHOCTH 00y4aIoIMXCs yacax pesyanrara OTOC Horo JMIHOCTHOTO
COO pe3yJbTara pe3yJbTara
erocC C1io NPOrpaMMmblI
BOCIIUTAHMSI
[IpakTuueckoe 3ansitue Ne26: «PaccMoTpeHue TeopemMsbl O MP 01, MP 02, MP 03, JIPBP 18, JIPBP
CyMMe€ BEpOSITHOCTEH. BhIunciieHre BeposiTHOCTEN. MP 04, MP 07, MP 16, 19, JIPBP 21,
[Tpuxnagueie 3anaun. [IpeacrapieHne YMCIOBBIX TaHHBIX. MP 18, MP 19, MP 20, JIPBP 22, ITo3H
[Ipuxnaguelie 3a1a4n». MP 52, MP 53, MP 54,
MP 55, MP 56, MP 57,
I1P607,ITP6 08, TPy 01,
[1Py03, TPy 04, I1Py 19
Tema 10.3 Coaep:xanue y4eOHOIro MaTepHuaJia 6
9J1eMeHTHI [IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAQUKH), 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MATeMaTH4YeCKO | TeHepalibHas COBOKYITHOCTb, BEIOOPKA, CpEIHEE JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
M CTATHCTHKH. apudmernueckoe, Mmeauana. [TonsTue o 3agagax MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MaTeMaTU4YeCKON CTaTUCTUKU. YnCI0BbIE XapaKTepUCTUKU MP 04, MP 07, MP 16, 19, JIPBP 21
CIIyYaiHBIX BEJIMYMH: MATEMATUYECKOE OKUAAHUE, TUCTICPCHS MP 18, MP 19, MP 20, ITozH
U CTaHJApTHOE OTKIOHEeHHE. [IpuMepsl npuMeHeHUs MP 52, MP 53, MP 54,
MaTeMaTHYEeCKOr0 OKUAAHNS, B TOM YHCJIE B 33/aUaxX U3 MP 55, MP 56, MP 57,
MMOBCEAHEBHOM XM3HU. MaTeMaTH4eCKOe 0KHIaHUE I1P607,ITP6 08, TPy 01,
OMHapHOM ciy4ailHOW Bean4nHbl. MaTemaTruueckoe [1Py03, TTPy 04, ITPy 19
0’KMJIaHHE CYMMBI CIIy4allHbIX BeJIMUYMH. MaTemaTuiyeckoe
OKHJIaHUE€ U JTUCTIEPCHS TEOMETPUIECKOTO M1 OMHOMHAIIBHOTO
pacnpenenenuid. KoBapuanus 1Byx ciiydailHbIX BEJTUYMH.
Koadpdunment nuneitno koppemnsyu. CoBMECTHbIE
HaOJI01eHNs IBYX BelnW4YHH. BeiOopouHbIit K03 GUIeHT
Koppemsiuud. Paznuune Mexay JUHEHHON CBI3bIO U
MPUYMHHO-CIEACTBEHHOM CBs3bI0. JIMHEIHas perpeccusi,
METOJ] HAMMEHBIITUX KBaJIPaTOB.
KounTtpoubHnas padora Ne8 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

JIP 14, JIP 16, JIP 20,

14, JIPBP 16,
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Hanpasjenue

Kon BOCIIMTATEILHO
Oo0bem .
Kox oOpa3oBartesibHOro| oopaszoBaresib | i padoThbl, KOJ
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (popmMbl B
pe3yabTrata ®I'OC HOI'0 JIMYHOCTHOI'O
pa3aesioB U TeM OPraHM3alMHU AeSITeJbHOCTH 00y4ar0 M XCH yacax COO pesybraTa pesypraTa
erocC C1io NPOrpaMMmblI
BOCIIMTAHMS
MP 01, MP 02, MP 03, JIPBP 18, JIPBP
MP 04, MP 07, MP 16, 19, JIPBP 21,
MP 18, MP 19, MP 20, JIPBP 22, TTozH
MP 52, MP 53, MP 54,
MP 55, MP 56, MP 57,
I1P607,ITP6 08, TPy 01,
[1Py03, TPy 04, I1Py 19
Koncyabranumn 4
IIpomeskyTouHas arrecTauus (IK3aMeH) 4
Bcero| 234
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4. YCJIOBUSA PEAJIMBALIUU ITPOI'PAMMBI YYEBHOT'O IPE/IMETA

TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHUAJIbHO-TEXHUYECKOMY O0ecrevdeHn 0

Peanuzauus nporpaMmsl y4eOHOTO peaMeTa TpeOyeT Haauuus y4eOHOro kabuHera
«Marematukay.

O6opynoBanue yueOHOro KabUHETa:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00YUaIOUINXCS;

- pabouee MecTo MpenogaBaTelis;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;

- KOMILUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aIaHUS 111 KOHTPOJIbHBIX PadoT;

- Mpo(eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTepuassl 3K3aMEHa.

TexHuyeckue cpeacTBa 00yUYeHUS:

- IEPCOHANIbHBIN KOMITBIOTEP € JTUIEH3MOHHBIM IPOrPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP € HKPAHOM.

3ainibl: bubnmoTeka, YNTaIbHBIN 3411 C BBIXOJIOM B ce€Th HTEpHET.

NudpopmanuonHoe odecnedyeHue 00ydeHust

OcCHOBHBIE HCTOYHHUKH

s npenooasamerneii

1. bammakoB M.U. Marematuka: anrebpa ¥ Hayajia MaTeMaTHYECKOTO aHaW3a,
reoMeTpus: yuel. ISl CTyl. yupexaeHuil cpen. npod. oopazosanus / M.U. bammakoB. —
M., 2019.

s cmyoenmos

1. bammakoB M.M. MaremaTtuka: anrebpa W Hadajla MaTeMaTHYECKOTO aHaJu3a,
reoMeTpus: y4el. I CTyl. yupexaeHuil cpen. mpod. oopazosanus / M.U. bammakos. —
M., 2019.

JlonoTHUTE IbHbIE HCTOYHUKH

s npenoodasamernei
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1. Anekcanapo, A.Jl. Maremaruka: anreOpa M Hadajla MaTEMaTUYECKOTO
aHanuza, reomerpus. ['eometpus. 10-11 kmaccel: yuebonuk / A.Jl. Anexcanapos, JIA.
Bepnep, B.1. Peokuk. — M.: U3natensctBo «IIpocBemenue», 2020. — 257 c¢. — ISBN: 978-
5-09-062551-7 / - TeKcT: HEMOCPEACTBEHHBIH

s cmyoenmos

1. AunekcanapoB, A.Jl. Maremaruka: anreOpa M Hadaja MaTEMaTUYECKOIO
aHanuza, reomerpusa. ['eomerpus. 10-11 kimaccel: yuebnuk / A.Jl. Anexkcanapos, JILA.
Bepnep, B.1. Peokuk. — M.: U3natensctBo «IIpocBemenuey, 2020. — 257 c¢. — ISBN: 978-
5-09-062551-7 / - TekcT: HEMOCPEACTBEHHBIMH

NHTEepHeT — HCTOYHMKH:

1. Becepoccuiickue naTepaer-oaummumanbl. - URL: https://online-olympiad.ru / (mata

obparenus: 12.07.2021). - TekcT: 3JIeKTPOHHBIN.
2. Epunas xomekuus 1udpoBeIX oOpa3zoBarenbHbIX pecypcoB. - URL:

http://school-collection.edu.ru / (mata oopamenus: 08.07.2021). - TeKCT: 31EKTPOHHBIA.

3. Wudopmammonnas cucrema «EIWHOE OKHO JocTyna K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara oopamenus: 02.07.2021). - Tekcr:

3JIEKTPOHHBIN.

4. Hayunast snekrponHas ouoimmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpammenus: 12.07.2021). - TekcT: 3JCKTPOHHBIH.

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

obpamenust: 08.06.2021). - TekcT: 2JIEKTPOHHBIM.

6.ITosropum wmarematruky. - URL: http://www.mathteachers.narod.ru / (nara

obpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIN.
7. CnpaBoYHHK o MaTEMAaTHUKE 151 IIKOJIBHUKOB. - URL:

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

JJIEKTPOHHBIN.

8. Cpenuss Matemathdeckas wHTepHeT mikoja. - URL: http://www.bymath.net /

(mata obpamenust: 12.07.2021). - TekcT: 27IE€KTPOHHBIN.

9. denepanpubiii mopran «Poccuiickoe odpasosanue». - URL: http://www.edu.ru /

(mara obpamenust: 02.07.2021). - TekcT: 37IEKTPOHHBIN.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

10.®enepanpHblii LIEHTp HHGOPMAIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (mata o6parienus: 01.07.2021). - TekcT: 3JIeKTPOHHBIN.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOI'O

HPEIMETA

HaumeHoBaHue o0pa3oBaTejibHbIX pe3yjbTaToB @I'OC
COO (npeametnbie pe3yabTarhbl — [1P y)

MeTtoabl OLICHKH

ITP6 01. BIageHWE METOIAMHU JTOKA3ATEJIbCTB, AITOPUTMAMHU
peleHus 3aaaq; ymMmeHue GopMyarpoBaTh ONpeIeIcHS,
AKCHOMBI M TEOPEMBI, IPUMEHSTh UX, TPOBOIUTH
JIOKa3aTeJIbHbIE PACCY>KJIECHHUS B XO/I€ PEIICHUs 3a/1a4;

OrneHKa pe3yabTaToOB YCTHBIX
OTBETOB, pEUICHUs 3a/1a4 (B TOM
yuce npohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3aJaHUM dK3aMeHa

[1P6 02. ymeHue omepupoBaTh MOHATHIMH: CTEIIEHb YHCIA,
norapudm 4ucIia; yMEHHE BBITIONHATH BEIYUCIICHUE 3HAYCHUH
U TipeoOpa3zoBaHus BEIPAKECHU CO CTENIEHIMU U
norapudmamu, mpeodpa3oBaHus APOOHO-PANMOHATBEHBIX
BBIPKEHUI;

OueHka pe3yabTaToB YCTHBIX
OTBECTOB, pemeHI/m 3a1a4 (B TOM
yuce mpohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3a7JaHUH DK3aMeHa

[TP6 03. ymeHue onepupoBath MOHATUSIMU: PAllMOHAIIBHBIE,
MppalOHATbHBIE, IOKA3aTeIbHBIC, CTEIICHHEIE,
norapumuueckue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI,

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
yucie mpohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUUYECKUX
3aHATUH, KOHTPOJIBHBIX PabdoT,
3a7JaHUH DK3aMeHa

ITP6 04. ymeHue onepupoBaTh MOHATHAMU: QYHKINSA,
HenpepbIBHAS (PYHKIIKS, TPOU3BOIHAS, IEPBOOOpa3Has,
OIPECIICHHBIM HHTETPaAJl; YMEHHE HaXOIUTh IPOU3BOAHbBIE
AJIEMEHTApHBIX (PYHKINN, UCTIOJIb3YsI CIPAaBOYHBIE
MaTepHalIbl; UCCIEI0BaTh B MPOCTEHIINX CIydasX (GyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HaNOOJbIINE U HAUMEHbILINE
3HaYeHUs QYHKUIUN; CTPOUTH IpaUKH MHOTOUJICHOB C
MCIIOJIb30BAaHUEM arapaTa MaTeMaTUYECKOTO aHaJIN3a;
IIPUMEHATH [TPOU3BOIHYIO IIPU PELIECHUH 3a/1a4 Ha JBUKCHHUE;
pelaTh NpaKTUKO-OPUEHTHPOBAHHBIE 33/1a4U Ha HauOOJIbIINE
Y HaMEHbILINE 3HAYCHUs], HA HAXO0)KJIEHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pCIHCHI/Iﬂ 3a1a4 (B TOM
gucie npodecCHoHaIbHO
OpPUEHTUPOBAHHBIX ), TPAKTHUYECKUX
3aHSTHIA, KOHTPOJIBHBIX PaloT,
3a7JaHUH DK3aMeHa

[1P6 05. ymeHue onepupoBaTh MOHATUAMU: PALIMOHAIBHAS
GbyHKIMS, TOKa3aTeabHas GYHKIHS, CTeneHHas QYHKIIHS,
Jorapupmuueckas QyHKIUs, TPUTOHOMETPHUECKHUE
byHKIMM, 00paTHBIE (YHKIIUU; YMEHUE CTPOUTDH IpauKku
U3yYEHHBIX (DYHKIIMH, UCIIONB30BaTh IpaMKu MPH U3yUEHUU
MIPOLIECCOB U 3aBUCUMOCTEH, P PELIeHUH 3a/1ad U3 IPYruxX
y4eOHBIX IPEAMETOB U 33a4 U3 peallbHON KHU3HU; BEIPAXKaTh
dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
gucle NpodhecCHOHaTBHO
OpPUEHTUPOBAHHBIX ), MPAKTUYECKUX
3aHSITHIA, KOHTPOJIBHBIX PaboT,
3aJJaHUH DK3aMeHa

[TP6 06. ymeHue pemiaTh TEKCTOBBIC 337]a4l Pa3HBIX THIIOB (B
TOM YHCJIC HA MMPOLCHTHI, J0JIM 1 4aCTHU, HA ABUXKCHUC,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3a/1a4H U3
00J1aCTH yIpaBIICHUsI TUYHBIMU U CEMEHHBIMHU (PUHAHCAMU);
COCTAaBJIATH BBIPAXKCHUS, YPABHCHHA, HCPABCHCTBA U UX
CHCTEMBI TI0 YCJIOBHUIO 33]1auH, UCCIIEJIOBATH TMOYIEHHOE
pelIeHne ¥ OIEHUBATH MPABAONOJOOHOCTh PE3yIbTATOB,;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
gucie npodhecCHOHaIBHO
OPUEHTHPOBAHHBIX ), TPAKTUUECKHUX
3aHATHUH, KOHTPOJIBHBIX PadOT,
3aJJaHUH DK3aMeHa
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ITP6 07. ymeHue onepupoBaTh MOHATUAMU: CPEIHEE
apupMeTHyecKoe, MeuaHa, HauboJbIllee U HaUMEHbIIee
3HAuEHUs, pa3Max, AUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YKCJIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, MHTEPIIPETUPOBATh
uH(OPMaLKIO, TIPEACTABICHHYIO B Ta0IHMIIax, HA
JquarpaMmmax, rpadukax, OTpaXkarolyto CBOMCTBA peabHbIX
NPOIIECCOB U SIBJICHUH; MPEACTABIATH HHPOPMALIUIO C
IIOMOUIbIO TaOJIUI] U JUarpamMmm; UCCIIE10BaTh
CTaTUCTUYECKHUE JIAHHBIC, B TOM YHUCJIE C IPUMEHEHUEM
rpaM4ecKUX METOJIOB U DJICKTPOHHBIX CPECTB;

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 3a/1a4 (B TOM
qrcie npohecCHOHAIBHO
OPHEHTHPOBAHHBIX ), IPAKTHYECKUX
3aHSTHH, KOHTPOJIBHBIX PadoOT,
3a7aHui SK3aMeHa

[1PG 08. ymeHue orepupoBaTh NOHATUSAMU: CIy4YaWHBIN OIBIT
U ciy4aiiHoe coObITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS;
YMEHHUE BBIYHUCIISITh BEPOSTHOCTH C UCTIOIb30BAHUEM
rpau4ecKux METOJ0B; IPUMEHATh (POPMYJIBI CIIOXKEHUS U
YMHOXEHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyIIbI TP PEILIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peambHBIX COOBITHI; 3HAKOMCTBO CO CIIy9aifHBIMHU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

OrneHka pe3yabTaToB YCTHBIX
OTBETOB, PEUICHUS 3a1a4 (B TOM
yucie npohecCuoHaIbHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSTUN, KOHTPOJIBHBIX paloT,
3aJJaHMid YK3aMeHa

[TP6 09. ymeHnue onepupoBarh MOHATUSAMU: TOUKA, MpsAMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYIPAHHBIN YTOJI,
CKPEIIMBAIOIINECS MPSIMbIE, TAPaIICIbHOCTD U
NEePIECHANKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH, yroJI MEXKIY
NPSMBIMH, YTOJI MEXK]Ty TIPSIMOH H TIIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosiHie MEeKIY MPSMBIMU, PACCTOSIHHE MEXKITY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PEIICHUH 3aa4
U3ydeHHbIE (PAKTHI U TEOPEMBI ITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,;

OreHka pe3yabTaToB YCTHBIX
OTBETOB, PEIICHUS 3a1a4 (B TOM
yucie npohecCuoHaIbHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSTHUI, KOHTPOJIBHBIX paloT,
3a/laHui dK3aMeHa

[1P6 10. ymeHue onepupoBaTh NOHITUSIMH: MHOTOI'PAaHHUK,
ceueHre MHOTOIpaHHUKa, KyO, apaielenune, np1usma,
nupamuia, Gurypa u IOBEpXHOCTh BPALICHUS, IIITHHIID,
KOHYC, 11ap, chepa, ceueHust pUrypbl BpalieHusi, NiIoCKOCTb,
Kacaroasicsi cepbl, HIMIUHAPA, KOHYCa, IJI0IAAb
MOBEPXHOCTH MUPAMUIbI, TIPU3MBI, KOHYCA, IIHJIUH/IPA,
miomass cheprl, 00beM Kyda, PSIMOYTOJIHBHOTO
napauenenunena, MupaMubl, TPU3MbI, HUIMHAPA, KOHYCa,
n1apa; yMeHue n300paxxaTb MHOTOI'PaHHUKHU U TIOBEPXHOCTH
BpAIIEHUS, X CEUEHHSI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh PaBUJIbHbIE MHOTOIPaHHUKH;

OreHka pe3yabTaToOB YCTHBIX
OTBETOB, peIICHHs 33/1a4 (B TOM
yucie npohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), TPAKTHIECKUX
3aHSTHI, KOHTPOJIBHBIX paloT,
3a/laHui K3aMeHa

ITP6 11. ymeHue onepupoBaTh MOHATUSMU: IBUKEHUE B
MIPOCTPAHCTBE, OJ00HBIE (PUTYPBI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIEHUE TUIOIIAIEN TTOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
gucie npodhecCHOHaIBHO
OpPUEHTUPOBAHHBIX ), TPAKTUYECKUX
3aHATHUI, KOHTPOJIBHBIX PadOT,
3aJJaHUH DK3aMeHa

[1P6 12. ymeHHe BBIYHCIATh TEOMETPUUECKUE BEIMUUHBI
(mymuHAa, yrou, Tomaas, 00beM, IIoMAa s TOBEPXHOCTH),
UCTIOJIB3YS H3yUeHHbIE (DOPMYJIIBI U METOJIBI,

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 3a/1a4 (B TOM
qrcie npohecCHOHAIBEHO
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OpPUEHTUPOBAHHBIX ), IPAKTUUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3aJIaHUN DK3aM€eHa

ITPG 13. ymeHue onepupoBaTh MOHATUSMHU: MPSIMOYTOIbHAS
cucTeMa KOOpJIMHAT, KOOPIUHATHI TOUKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEJICHUE BEKTOPa
Ha YKCJI0; HAXOJUTh C TOMOIIbIO U3YUYEHHBIX (OpMYIT
KOOPJIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMS
TOYKAMH,

OreHKa pe3yabTaTOB YCTHBIX
OTBETOB, pelIeHUs 3a/1a4 (B TOM
qyucie npohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3aJaHUM dK3aMeHa

ITP6 14. ymeHue BbIOMpATh NOAXOISAIINN U3YYEHHBIN METO/
JUIs PEeLIeHUs 3a7jauil, paclio3HaBaTh MaTeMaTHUECKUe (PaKThl
Y MaTeMaTUYECKUE MOJIENIN B IPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTH PUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKH.

OreHka pe3yabTaToB YCTHBIX
OTBETOB, PEUICHUS 3a1a4 (B TOM
yucie npodhecCuoHaIbHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSITUN, KOHTPOJIbHBIX paldoT,
3aJJaHMi PK3aMeHa

[TPy O1. ymeHue onepupoBaTh MOHATUSIMU: OIIPE/IECICHHE,
aKCHUOMa, TeopeMa, CJIeZICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYIIUPOBKH; YMEHUE
(dbopMynupoBaTh 0OpaTHOE U IPOTHUBOIOJIOKHOE
YTBEPKACHHUE, IPUBOIUTH IPUMEPHI U1 KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJl MATEMaTHYECKOW MHIYKIINH;
IPOBOAMTD JOKA3aTEJbHbIE PACCYKICHUS IPU PELICHUU
3ajiay, OLIEHUBATh JIOTHYECKYIO PaBUJIBHOCTh PACCYXKJICHUI;

OreHka pe3yabTaToB YCTHBIX
OTBETOB, PEIICHUS 3a1a4 (B TOM
yucie npohecCuoHaIbHO
OPUCHTUPOBAHHBIX ), MPAKTHICCKUX
3aHSITUN, KOHTPOJIBHBIX paloT,
3aJJaHMid YK3aMeHa

[TPy 02. ymeHue onepupoBaTh MOHATHSIMH: MHOXECTBO,
MIOJIMHO>KECTBO, ONIEPALIUN HaJ MHOXKECTBAMHU; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1is
OINMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM U ITPU PELLICHUN
3a/1a4, B TOM YHUCIIE U3 IPYTHX y4eOHBIX MPEAMETOB;

OreHka pe3yabTaToOB YCTHBIX
OTBETOB, pEIICHHs 33/1a4 (B TOM
yucie npohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), TPAKTHIECKHUX
3aHSTHUI, KOHTPOJIBHBIX paloT,
3aJlaHui dK3aMeHa

[1Py 03. ymeHue onepupoBaTh NOHITUSIMHU: Tpad, CBAZHBIN
rpad, epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJ1aBaTh U
OMMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCIIONb30BATh
rpadsl IpU peLIeHnH 3a1a4;

OreHka pe3yabTaToOB YCTHBIX
OTBETOB, pEIICHHUs 33/1a4 (B TOM
yucie npohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), TPAKTHIECKHUX
3aHSTHUI, KOHTPOJIbHBIX paloT,
3a/laHui DK3aMeHa

[1Py 04. ymeHue cBOOOIHO ONEpUPOBATH NOHITUAMU:
coueTaHue, IEPECTaHOBKA, YUCIIO COUETaHUH, YNUCIIO
nepecTaHoBOK; OMHOM HblOoTOHA; yMEeHHE TPUMEHSTh
KOMOMHATOPHBIE (DaKThl U PACCYXIAECHUS JUISl peIICHHs 3a/1a4;

O1ueHKa pe3yabTaTOB YCTHBIX
OTBETOB, pEIICHHs 33/1a4 (B TOM
yuce mpohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), MTPAKTHIECKUX
3aHSTHUI, KOHTPOJIBHBIX PaloT,
3a/laHui dK3aMeHa

IIPy 05. ymenue orepupoBaTh NOHATHAMU: HATypajIbHOE
YHUCJI0, LIEJI0€ YUCIIO, OCTATOK 10 MOAYJIIO, PALIMOHATIBHOE
YHUCII0, UPPALIMOHAIBHOE YHCII0, MHOKECTBA HATYPaJIbHbIX,
LEJIbIX, PALIMOHAIBHBIX, JEUCTBUTEIbHBIX YUCEI; YMEHUE
WCIIOJIH30BaTh MPU3HAKY JICTUMOCTH, HAUMEHBIINN 001N
JENUTENh U HAMMEHBIIIee 001ee KpaTHoe, anroput™ EBkimuaa
MIpY PENICHUH 337]a4; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMU CUCTEMaMU CUMCICHUS;

O1uieHKa pe3yabTaTOB YCTHBIX
OTBETOB, pEIICHHs 33/1a4 (B TOM
yucie mpohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), TPAKTHIECKUX
3aHATUHN, KOHTPOJIBHBIX PabdoT,
3aJlaHUI dK3aMeEHa
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[TPy 06. ymeHue cBOOOAHO ONEPUPOBATH MOHITUSMHU:
CTEICHb C LIEJBIM TI0Ka3aTeIeM, KOPeHb HaTypaIbHOM
CTETICHH, CTETICHb C pAIlMOHAILHBIM TI0Ka3aTeNIeM, CTEIICHb C
JICWCTBUTEIILHBIM (BEILIECTBEHHBIM) TTOKa3aTeieM, Jorapupm
YHCiIa, CHHYC, KOCHHYC U TAHTCHC IPOU3BOJILHOTO YHCIIA;

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 3a/1a4 (B TOM
guclie TpodeCCHOHATBHO
OPHEHTHPOBAHHBIX ), IPAKTHYECKUX
3aHSTHH, KOHTPOJIBHBIX PadoOT,
3a7aHui SK3aMeHa

[TPy 07. ymeHue onepupoBaTh NOHATUSIMU: TOKIECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMa YpPaBHEHUM U HEPABEHCTB, PABHOCUIIBHOCTh
YPaBHEHHUI, HEPABEHCTB U CUCTEM, PALIMOHAJIBHEIC,
UPPALMOHAJIBHBIE, [I0KA3aTEIbHBIE, CTECIICHHBIE,
Jorapu(pMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHMS,
HEPAaBEHCTBA U CUCTEMbI; YMEHUE PELlIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIUYHbIX IPUEMOB;
pemaTh ypaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM;
IIPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIs
peleHuss MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3 Pa3Iu4HbIX
o0racteil HAyKu M peallbHOM JKU3HH,

OrueHka pe3yabTaToB YCTHBIX
OTBETOB, PEUICHUS 3a1a4 (B TOM
guclie TpodheCcCHOHATBHO
OPUCHTUPOBAHHBIX ), PAKTHUECKUX
3aHATHH, KOHTPOJIBHBIX PadOT,
3aJJaHMii SK3aMeHa

[TPy 08. ymeHue cBOOOAHO ONEPUPOBATH MOHITUSMHU:
rpaduk ¢pyHkuu, odpaTHast QyHKINS, KOMIO3UIHS
byHkuni, TMHEWHAS QYHKIUS, KBaApaTUIHAs (QyHKIIHL,
CTeneHHast (PyHKIMS ¢ LeJIbIM [ToKa3aTeseM,
TPUTOHOMETpHUYECKHE (DYHKIMH, 0OpaTHBIC
TPUTOHOMETpHUUECKHE (PYHKIMH, TOKa3aTeabHas U
norapudmuueckas QyHKIUU; yMEHUE CTPOUTH rpapuKu
(GyHKUUH, BHIIOIHITH IpeoOpa3oBaHus rpaduKkoB GyHKIUH;
YMEHHE HCIO0JIb30BATh I'padUKU QYHKIMN U1 U3YUEHUS
IPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHNH 3a1a4 U3 IpYyTrux
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HU; BHIPAKATD
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU; YMEHUE
CBOOOJTHO OTIEPHPOBATH MOHATHSIMH: YETHOCTh (PYHKIIUH,
HNEPUOJIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb ()YHKIIMH, SKCTpEMYM (YHKIUHU, HanOOJIbIIee
U HauMeHbIllee 3HaueHHs (PYHKIMU Ha IPOMEXYTKE; YMEHHE
MIPOBOJIUTH MCCIIe0OBaHNE (DYHKIMH; YMEHUE HCIIOB30BaATh
cBo¥icTBa U rpaduKu GYHKUMH IS pellieHHs] YpaBHEHHIH,
HEPaBEHCTB U 3aJa4 ¢ IapaMeTpaMu; U300pakaTh Ha
KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHIH,
HEPaBEHCTB U UX CHCTEM;

OreHka pe3yabTaToB YCTHBIX
OTBETOB, PEIICHUS 3a7a4 (B TOM
yucie npohecCuoHaIbHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSITUN, KOHTPOJIBHBIX paloT,
3aJJaHMid YK3aMeHa

[TPy 09. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMHU:
MIOCJIEI0BATENBHOCTD, apu(METHIECKast TPOTPECCHS,
reoMeTpHyecKasi mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpUYecKas MPOTPecCcHsl; yMEHHE 3a1aBaTh
M0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOIIBIO

PEKYpPPEHTHBIX (hopMyIt;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
gucie npodhecCHOHaIBHO
OpPUEHTUPOBAHHBIX ), TPAKTUYECKUX
3aHSITHIA, KOHTPOJIBHBIX PaboT,
3aJJaHuH DK3aMeHa
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[TPy 10. ymeHue onepupoBaTh MOHITHIMHE: HETIPEPHIBHOCTh
(GYHKIIMH, aCHMIITOTHI rpaduka GyHKIIUHU, TIEpBasi ¥ BTOpas
MPOU3BOIHAS PYHKIIMH, TCOMETPUUECKUN U PUBNICCKUI
CMBICJI IPOM3BOIHOM, TIEPBOOOpa3Has, OTNPEICICHHBIH
WHTETPAT, YMEHHE HaXOUTh ACUMIITOTHI Tpaduka GyHKINN;
YMEHUE BBIYHUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMU (DYHKITHI, HAXOIUTh YPABHCHHE
KacaTeJIbHOH K TpaduKy QyHKINY;

OneHka pe3ynbTaToB YCTHBIX
OTBETOB, PEUICHUS 3a/1a4 (B TOM
guclie TpodeCCHOHATBHO
OPHEHTHPOBAHHBIX ), TIPAKTHYECKUX
3aHSTHH, KOHTPOJIBHBIX PadoOT,
3a7aHui SK3aMeHa

[Py 11. ymeHue onepupoBaTh NOHATUAMU: KOMIUIEKCHOE
YHCJI0, CONPSYKEHHbIE KOMIUIEKCHBIE YNCIIa, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3arnucu
KOMILIEKCHBIX YHcel (TeOMEeTpHUEcKasi, TPUrOHOMETpHUECKast
U asireOpanyeckasi); yMeTb IPOU3BOIUTh apU(PMETUUECKUE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; TIPUBOIUTH IPUMEPHI
MCII0JIb30BaHUsI KOMIUIEKCHBIX YHUCEIT;

OrueHka pe3yabTaToB YCTHBIX
OTBETOB, PEUICHUS 3a1a4 (B TOM
guclie TpodeCCHOHATBHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSITUN, KOHTPOJIBHBIX PaloT,
3aJJaHMid PK3aMeHa

[TPy 12. ymeHue cBOGOAHO ONEPUPOBATH MOHITUAMMU:
cpenHee apupMeTHIecKoe, MeInana, HanOoJIbIIee u
HauMEHbIIIEE 3HAYEHUS, pa3Max, JUCIEPCUs, CTAaHIapTHOE
OTKJIOHEHHE ]ISl ONIMCAHUS YHUCIIOBBIX JAHHBIX; YMEHUE
MCCJIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM YUCIIE C
NpUMEHEHHEM TPapUUECKIX METOIO0B M SIEKTPOHHBIX
CpeACTB; rpadMuecKy UCCIIeI0BaTh COBMECTHBIC HAOIIOIEHUS
C IOMOIIBIO THAarpaMM PacCerBaHUs U JUHENHOMN pErpeccuy;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
yuce mpohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3a7JaHUH DK3aMeHa

[TPy 13. ymeHHe HaXOJUTh BEPOSITHOCTH COOBITHI C
HCIIOJIb30BaHUEM TpapUUEeCKUX METOI0B; IPUMEHSATH JJIs
peteHus 3a1a4 GopMyIIbl CIIOKEHHUS U YMHOXKEHUS
BEPOATHOCTEN, (POPMYITy OJTHON BEPOATHOCTH, (HOPMYITY
bepnynian, komOuHaTopHble (hakThl U (HOPMYIIbI; OLIEHUBATD
BEPOATHOCTH pEealIbHbIX COOBITUI; YMEHHE ONIEpUPOBATH
NOHSTHUAMM: CIIydaiiHasi BEIMYMHA, PACIIPENCICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OXKHUIaHNE, TUCTIEPCHS] U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHON BEIMUMHBI, (PYHKIIUU
pacrpenieneHus 1 JI0THOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO ¥ HOPMAJIBHOTO PaCIpeEICHU; yMEHHE
WCITOJIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENEICHUN IS
peleHus 3a1a4; 3HaKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIITNX
YHCeJl, METObl BEIOOPOYHBIX HCCIIEI0BAaHUI; YMEHNE
NPUBONUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJBIINX YUCeN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pCIIICHI/Iﬂ 3a1a4 (B TOM
gucie npodecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), TPAKTHUYECKUX
3aHSTHI, KOHTPOJIBHBIX PaloT,
3aJaHUH DK3aMeHa

[1Py 14. ymeHue cBOOOAHO ONEpUPOBATH MOHATUAMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUN
yroJl, ABYTPAHHBIN Yo, TPEXITPaHHbIA yroJl,
nepeceKarolrecs, napauieabHble U CKPEIUBAIOLIHECS
IpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYISIPHOCTD NPSAMBIX U
IUIOCKOCTEH, Yrosl MeX 1y MPSMBIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YIOJI MEKIY IJIIOCKOCTSIMHU; YMEHUE
MCIIOJIb30BATh MIPU PELLIEHUH 3a1a4 U3yueHHbIe (DaKThl U
TEOpPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE ONEPUPOBAThH
HNOHSTUSMH: MHOTOI'PAaHHUK, CEUEHUE MHOI'OIPaHHUKA,
NPaBUJIbHBIN MHOTOTPaHHUK, IPU3Ma, UpaMuaa, Gurypa u
MOBEPXHOCTh BPALICHHUs, IUIMHIP, KOHYC, 11ap, cdepa,

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
gucie IpodecCHOHaIBHO
OpPUEHTUPOBAHHBIX ), TPAKTUYECKUX
3aHSITHIA, KOHTPOJIBHBIX PaboT,
3aJJaHUH DK3aMeHa
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pa3BepTKa IIOBEPXHOCTH, CEYEHUsI KOHYCa U LIWJIMH]pA,
napajuielbHbIe OCH WM OCHOBAaHUIO, CEUEHUE 1I1apa,
IUIOCKOCTB, Kacaromiasics cepsbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTH CEYEHUE MHOTOIPaHHUKA, U300paxarhb
MHOTOT'PaHHHKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX
CEYEHMS], B TOM UHUCJIE C MOMOULIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHATH CBOWCTBA FTEOMETPUIECKUX PUTYD,
CaMOCTOSITENIEHO (hOPMYITHPOBATDH ONPEIEICHUS H3ydaeMbIX
¢buryp, BbIIBUraTh TUIIOTE3bI O CBOWCTBAX M MPU3HAKAX
reoMeTpuuecKkux (puryp, 000CHOBBIBATh MIIM OIPOBEPraTh UX;
YMEHHE MPOBOIAUTH Ki1acCU(UKAIMIO PUTYP TIO Pa3IUUYHBIM
NPU3HAKaM, BBIIOJTHATH HEOOXOAUMBIE JIOTIOJTHUTEIIbHBIC
MIOCTPOEHUS,

[TPy 15. ymeHue cBOOOIHO OMEpUPOBATH MOHITUAMU:
wiomanb Gurypsl, 00bemM Gurypsl, BeIuunHa yria,
paccTosiHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSTHUE MEKILY
IPSIMBIMU, PACCTOSHUE MEX/Y INIOCKOCTAMH, IIOLIA/1b
cdepsl, IUI0IAAb TOBEPXHOCTU UPAMHU/Ibl, IPU3MBbI, KOHYCa,
UIMHApa, 00beM Ky0a, IPsMOYToJIbHOTO Napalielenunea,
IIMPAMHUJIBL, TPU3MBL, IWIMHIPA, KOHYCA, [1apa; YMEHUE
HaXOJIUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (uryp;

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pelICHUs 3a/1a4 (B TOM
yuce mpohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), IPAKTUUYECKUX
3aHATUH, KOHTPOJIBHBIX PaboT,
3aJaHUH DK3aMeHa

[Py 16. ymeHue cBOGOAHO ONEPUPOBATH MOHIATUAMMU:
JBUKEHHE, TapaJUIeIbHBIA IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPeoOpazoBaHue
11010051, Mo100HbBIE PUTYPBI; YMEHHE pacliO3HABATh PaBHbBIE
U MO0100HbIe (DPUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHUE UCII0JIb30BaTh T€OMETPUUECKIE
OTHOILIEHMSI, HAXOJIUTh F€OMETPHUUECKUE BETUUNHBI (JUIMHA,
yroJi, IUI0IIa/lb, 00BEM) MIPH PELICHUH 33]a4 U3 IPYTHX
y4eOHBIX IPEMETOB U U3 PEATbHOM KHU3HH,

OueHka pe3yabTaToB YCTHBIX
OTBETOB, pemeHI/m 3a1a4 (B TOM
yucie mpohecCuoHaIbHO
OpPUEHTUPOBAHHBIX ), TPAKTHUYECKUX
3aHSITHIA, KOHTPOJIBHBIX PaloT,
3a7JaHUH DK3aMeHa

[Py 17 ymenue cBOOOJHO ONEpUPOBATH MOHATUIMMU:
IIPSIMOYTOJIBHAs CUCTEMA KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKHU, KOOPJIMHATHI BEKTOPA, CYMMa BEKTOPOB,
IIPOU3BEJIEHNE BEKTOpA Ha YKCIIO, PA3JIOKEHUE BEKTOpaA 110
0a3ucy, CKaJIsIpHOE IPOM3BEACHUE, BEKTOPHOE IIPOU3BECHNUE,
yroJl MEeX1y BEKTOpPaMHU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIA METOJ JUUISl PEIICHHsI TEOMETPUYECKUX 3a7a4
¥ 33/1a4 JIPYTruX y4eOHbIX IPEIMETOB; ONEPUPOBAThH
MOHATUSAMHU: MaTpuna 2 X 2 ¥ 3 X 3, onpeaenuTesb MaTPULIBI,
T€OMETPUYECKHUI CMBICII ONPEAEITUTENS,

OreHka pe3yabTaToOB YCTHBIX
OTBETOB, peIICHHs 33/1a4 (B TOM
yucie npohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), TPAKTHUIECKHUX
3aHSTHUI, KOHTPOJIBHBIX paloT,
3a/laHui K3aMeHa

[Py 18. ymeHune MOJenupoBaTh peajabHble CUTYalluH Ha
A3BIKE MAaTEMATUKU; COCTABIIATH BBIPAXKEHUS, YyPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCJIE0BATh IOCTPOEHHBIE MOJIENHN C UCTIOIb30BaHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOTYUEHHbIN
pe3yNbTaT; CTPOUTh MaTEMaTHUYECKHE MOJIETH C TIOMOIIBIO
F€OMETPUUECKUX TTOHATUHN U BEJIMYMH, PEIIaTh CBSA3AHHBIE C
HUMHU NPAKTUUYECKUE 3ajaU; COCTABIISATh BEPOSTHOCTHYIO
MO/JIEJIb M UHTEPIIPETUPOBATh MTOJyYSHHBIH pe3ybTar;
pelaTh NpUKIAaIHbIE 3aJa4l CPEICTBAMU MAaTEMaTHUECKOT O
aHalu3a, B TOM YHCJIEe COLMAIbHO-3KOHOMUYECKOT0 U
(U3UUECKOro Xapakrepa;

O1uieHKa pe3yabTaTOB YCTHBIX
OTBETOB, pEIICHHs 33/1a4 (B TOM
yucie mpohecCuoHaIbHO
OPUEHTUPOBAHHBIX ), TPAKTHIECKUX
3aHSTHUI, KOHTPOJIBHBIX paloT,
3a/laHui K3aMeHa
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[TPy 19. ymeHue BHIOMpATh MOAXOASIINANA METO IS
pelIeHus 3a1a4i; TOHUMaHUue 3HaYMMOCTH MaTEMaTUKH B
M3YYEHUU TPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUI; YMEHHE PaCIlO3HABAaTh MPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE IPUBOAUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON U MUPOBOI
MaTeMaTUYECKON HAYKH.

OueHka pe3yabTaToB YCTHBIX
OTBETOB, PEUICHUS 3a1a4 (B TOM
guclie TpodeCCHOHATBHO
OPUCHTUPOBAHHBIX ), IPAKTHUECKUX
3aHSATHUI, KOHTPOJBHBIX PA0OT,
3aJJaHHid PK3aMeHa
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Hpuaoxenne 1

IIpumepHasi TeMAaTHKA MHAMBUAYAJIbHBIX IPOEKTOB MO NMpeIMeTy

NuauBuyalbHbI MPOEKT HE MPEAyCMOTpPEH YYEOHBIM IUTAaHOM 1o Tpodeccuut

35.01.27 Macrep cenpCKOX03SIMCTBEHHOTO IIPOU3BO/ICTBA.
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Ipuiaoxenue 2

Cunxponusanus odpasoBarejbHbIX pe3yibTaToB PI'OC COO n ®I'0C CIIO

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
MPUMEHUTEIIHHO 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 NMpoOIeMy, pacCMaTpUBATh €
BCECTOPOHHE;

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

MP 03 onpenensts 1eNu ASSITETLHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX
JOCTHKCHHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH 1
IPOTUBOPEYHS B pACCMATPUBACMBIX SBIICHUSIX;

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

JIP 34 oco3HaHue LIEHHOCTHU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATh
MIPOCKTHYIO U
HCCIIE0BATENIbCKYIO
JIeATEeIIbHOCTD
WHJUBUIyaJIbHO U B
rpyIIIe.

MP 07 BnazneTs HaBbIKAMH Y4eOHO-
VICCJIEI0BATEIBbCKON U TPOEKTHOMN
JIeATEIIbHOCTH, HABBIKAMHU pa3peIIeHUs
npo0em;

MP 08 crmocoOHOCTE U TOTOBHOCTD K
CaMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IUYHbIX
METOJOB IO3HAHUS;

MP 09 BnageHue BUAaMU IESITSIbHOCTH MO
TOJTYYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEPIIpEeTalNU, TPeoOpa3oOBaHUIO 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 craButh u popMyIHpOBaTH COOCTBEHHBIC
3a/1auv B 00pa30BaTEIIbHON EATETLHOCTH 1
KU3HEHHBIX CUTYalLHIX;

MP 12 BBISIBISATh NPUYUHHO-CIICICTBEHHbBIE
CBS3U U aKTyaJIM3UPOBATh 3aJ1a4y, BBIABUTATh
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(heCcCHOHATILHYIO Cpeay;

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

MP 18 ymeTb UHTErpUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX o0acTe;

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

MP 20 craBuTh 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 Pa3IMYHBIX
(dopmMarax ¢ yueToM Ha3HaueHUS HHPOPMAIIUU U
IIEJICBO ayJUTOPHH, BEIOWPAsT ONITUMATIBHYIO
(hopMy mpeacTaBIeHUS U BU3YaTIU3AlIUN;

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
IPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYyaIUsIX

JIP 14 oco3HaHMe JTUYHOTO
BKJIaJIa B IOCTPOCHUE
YCTOHYHMBOTO OyIyIIEro;
JIP 16 scTeTnueckoe
OTHOINICHHE K MUY,
BKJTIOYAsi ICTETUKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TpyJa
1 OOIICCTBEHHBIX
OTHOIIICHUI;

JIP 20 chopMUpOBaHHOCTH
3I0pOBOTO U O€30IMTaCHOTO
o0pas3a XH13HH,
OTBETCTBEHHOI'O
OTHOIICHHSI K CBOEMY
3/10POBBIO;

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

MP 26 ocymiecTBIsITh KOMMYHUKAIIMU BO BCEX
cdepax KU3HU;

MP 28 BnazneTs pa3nuyHbIMU CIIOCOOAMHU
OOIIEHHS U B3aUMOJICHCTBH,

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

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

MP 39 camMoCTOATEILHO COCTABIIATH IJIaH
pelIeHUs TPOOIEMBI C YI€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MIPEATIIOYTEHUN;

MP 41 pacuupsth pamMKu yueOHOro npeameTa
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

BBITIOJTHSTH TaKyIO
NESITEIIbHOCTD;

JIP 26 roToBHOCTH U
CITOCOOHOCTH K
00pa3oBaHUIO U
caMmo00pa3oBaHHUIO Ha
MPOTSYKEHUU BCEU KU3HU;
JIP 28 nnanupoBanue u
OCYILIECTBJIEHUE JICVCTBUI B
OKpYXarollel cpene Ha
OCHOBE 3HaHHMS LEen
YCTOWYHBOTO Pa3BUTHUSA
YEJI0BEUECTBA,

JIP 32 chopMupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
0OLIECTBEHHOM IPAKTUKH,
OCHOBaHHOTO Ha JHAJIoTe
KYJBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MTOJIMKYJIbTYPHOM MHPE;

OK 04 DddexTuBHO
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
Y KOMaH/Ie

JIP 06 ymenue
B3aUMO/IECTBOBATh C
COIMATbHBIMU
WHCTUTYTaMH B
COOTBETCTBHUU C UX
GYHKIUSME U
Ha3HAYCHHEM;

JIP 34 oco3HaHuEe IEHHOCTH
HAay4YHOU JESATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh
MIPOCKTHYIO U
HCCJIEI0BATENIbCKYIO
JIeSATeTLHOCTh
WHIUBUIYaJIbHO U B
rpyIIe;

MP 31 noHUMaTh U UCTIOIH30BATh
MPEUMYIECTBA KOMaHAHOW U WHIUBUIyaIbHOU
paboTHI;

MP 32 BbIOMpaTh TEMATUKY U METOMAbBI
COBMECTHBIX JIEUCTBHM C YU€TOM OOIIHUX
MHTEPECOB, U BO3MOKHOCTEN KaXKJIOT0 YJIeHa
KOJUJIEKTHBA;

MP 33 npuHMMATh LEIA COBMECTHON
NesTeTLHOCTH, OPTAaHU30BBIBATH U
KOOPAMHUPOBATH JEHCTBUS 1O €€ JOCTUKEHUIO:
COCTABJISAITH IUIAH JIEWCTBHM, pacCIpeaeATh POJIH
C Y4eTOM MHEHHH YYaCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHOU PaOOTHI;

MP 34 oueHnBaTh Ka4ECTBO CBOETO BKJIaaa U
KaKJIOTO Y4aCTHUKA KOMaHbl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MP 35 npennaratbe HOBbIE IPOEKTHI, OLICHUBATH
WJIEN C TIO3UITMY HOBU3HBI, OPUTUHAILHOCTH,
MPaKTUYECKOM 3HAUMMOCTH;

MP 36 xoopauHUPOBATH M BBHIMIOJIHATH PaOOTy B
YCIIOBUSIX PEabHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

MP 37 ocyiecTBIsITh HO3UTUBHOE
CTPATErnYeCKOe NOBEJCHUE B Pa3JINIHBIX
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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
CUTYAIUSX, POSIBIISATH TBOPUECTBO U
BOOOpakeHUE, ObITh HMHUITUATHBHBIM.
OK 06 ITposiBnsiTh JIP 01 chopmupoBannocts | MP 45 naBath OLIeHKY HOBBIM CHTYallUsIM,
IpaxaaHCKO- rPaKIaHCKOW MMO3UIIUHU BHOCHUTb KOPPEKTHBBI B ACITEIHLHOCTb,
MaTpUOTUYECKYIO oOyyaromerocs Kak OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
MO3UIHUIO, AKTUBHOI'O U MP 46 BiaieTh HaBbIKaMU MO3HABATEIIBLHOMN
JEMOHCTPUPOBATH OTBETCTBEHHOI'O YJIeHa pedIeKCUN KaK OCO3HAHUS COBEPIIACMBIX

OCO3HAHHOE IIOBEJICHHE
Ha OCHOBE
TPaIUIHOHHBIX
00II[EYETIOBEYECKUX
LEHHOCTEM, IPUMEHSTh
CTaH1apThl
AHTUKOPPYIITHOHHOTO
IIOBCACHUA

poccuiickoro oOIIecTBa;
JIP 08 cpopMupoBaHHOCTH
POCCHUICKOHN IpakIaHCKOU
UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH IEpe
Ponunoii, ropnoctu 3a cBoi
Kpaii, cBoro Ponuny, cBoit
S3BIK U KYJIBTYPY, IPOIILJIOE
Y HaCTosIIIee
MHOTOHAIIMOHAJILHOTO
Hapona Poccuu;

JEHCTBUI U MBICIUTENBHBIX IPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI;

MP 47 ucnionb3oBaTh MpueMbl peIeKCUuu Jis
OLIGHKH CUTYyalluH, BIOOpA BEPHOT'O PEILICHUS;
MP 49 camoco3HaHus, BKIIIOYAIOIIETO
CIIOCOOHOCTh IOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPABJICHUSI Pa3BUTHS
COOCTBEHHOI HMOIMOHAIBHOM c(hepbl, OBITh
YBEpEHHBIM B cebe;

MP 50 camoperynupoBaHusl, BKIIOUAOLIET0
CaMOKOHTPOJIb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE ITOBEJICHNUE,
CIOCOOHOCTh aJalTUPOBATHCS K
SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSIBIISITH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP 51 BHyTpeHHEH MOTHBAIMH, BKIIOYAIOIIEN
CTPEMIIEHHE K JOCTHKEHHUIO LICNIH U YCIIEXY,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE
JENCTBOBATD, UCXOMs U3 CBOMX BO3MOKHOCTEH;
MP 52 sMmnatum, BKIodaromeil crnocoOHOCTh
IIOHMMATh YMOLIMOHAJIBHOE COCTOSIHUE APYTHUX,
YUHUTBIBATH €T0 MPH OCYIIECTBICHUH
KOMMYHHKAIIMH, CIIOCOOHOCTb K COUYBCTBHUIO U
COIIEPEKNBAHMNIO,

MP 53 conmanabHBIX HaBBIKOB, BKIIFOYAIOIIAX
CIIOCOOHOCTH BBICTpanBaTh OTHOILLIEHUS C
JPYTUMHU JIOABMH, 3200TUTHCS, IPOSBIATH
WHTEpPEC U pa3peliarb KOHDIUKTHI,

MP 54 npunumaTth cebst, HOHUMasi CBOU
HEJIOCTaTK! U JOCTOMHCTBA;

MP 55 nprHHMAaTh MOTHBBI U aPTYMEHTHI
JPYTUX JIIOJIEN TIPU aHAJIU3€E PE3YJIBTATOB
NEATEIbHOCTH;

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

MP 57 pa3BuBaTh criocOOHOCTH TOHUMATh MU
C MO3HMIMH 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)

Haumenosanue HaumenoBanue HaunmeHnoBanue npeaMeTHbIX HaumenoBanue
odmenpodeccuoHan | mpopeccHoHAIbLHBIX pesyabTatoB ®I'OC COO, pa3aesoB/TeM U
bHBIX JUCIHMILIUH C moxayaei (MIK) ¢ HMEIINX B3anMocBs3hs ¢ OP padoueit
o0pa3oBaTe/IbHbIMH | 00pa3oBaTeJIbHBIMH ®1'OC CI1O nporpaMme 1o

pe3yJbTaTaMH, pe3yJibTaTaMHu, npeaMery

HMeIIMHA HMeIMMHA
B3aHMOCBS3b C B3aHMOCBS3b C
npeamernbiMu OP npeamernsivu OP
OI1.01 OcHOBBI [IM.02. Bemoauenune | I[1PO 01 Baagenune Metogamu Pazgen 1.
UHXEHEPHOU MEXaHU3UPOBAHHBIX JI0Ka3aTeNbCTB, AITOPUTMAMHU «Pa3Butne
rpaduKu pabot B pellIeHns 3a/1a4; YMEHUE HIOHSTHS O
YMmern: CEJIbCKOXO3SICTBEHHO | (POPMYIUPOBATH ONpEAEICHUS, qHCIe»
Hcnonp3oBars M IIPOU3BOJCTBE C AKCHOMBI U TEOPEMBI, IIPUMEHSATH Tema 1.1
o0opyoBaHue, oep>)KaHUEM UX, IPOBOJUTH JOKa3aTEIbHbIE MHoxecTBa
OCHACTKY, TEXHUYECKOTO pacCyXJIeHHs B XOJI€ PELICHUS paloHaIbHbIX
KOHTPOJIbHO- COCTOSIHUSI CPE/ICTB 3ajady; U
U3MEPUTEIILHBIN MEXaHU3alNH; ITP6 06. ymeHue pemath JEHCTBUTEIILHBI
WHCTPYMEHT MPH MJIK 02.02 TEKCTOBBIE 3a/1a4M Pa3HbBIX TUIIOB X 4YHCell
BOCCTaHOBJICHUH «Texnonorun (B TOM 4McIIe Ha MPOLEHTHI, 1onu 1 | Paznen 6.
neranei BBITIOJTHEHUSI 4yacTH, Ha JIBUJKEHUE, padboTy, «[Ipsimble u
CEJIbCKOXO3SIMCTBEHH | MEXAHU3UPOBAHHBIX CTOMMOCTB TOBAapOB U YCIIYT, IUIOCKOCTH B
bIX MaIIMH U paboT B CENbCKOM HaJIOTH, 3aJ1a4M U3 00J1acTH IIPOCTPAHCTBE»
000py0BaHUS; XO35IICTBEN YIpaBIEHUS JINYHBIMU U Tema 6.1
3HaTh: I1IK 2.2 BHoCUTB ceMeHbIMU (PMHAHCAMM); B3anmHuoe
MeTopl KOHTPOJIS y100peHus ¢ COCTaBJIISATh BBIPAXKECHMUS, pacroaoXkeHue
reOMETPUYECKUX 3aJlaHHBIMH YpaBHEHHUS, HEPABEHCTBA U UX MPSIMBIX U
[IapaMeTPOB JETAJIE | arpOTEXHUYECKUMU CUCTEMBI I10 YCIOBHIO 33J1a4H, IJIOCKOCTEN
CEJIbCKOXO3SIIICTBEHH | TpeOOBaHUSIMU HCCIIeIOBATh MOy4eHHoe peuienue | Paznen 9.
BIX MaIlIVH U HaBbiku: U OLIEHMBATh MPABJONI0I00HOCTh «BexkTopsl u
00opyI0BaHUS. BHECeHUs yoOpeHHil | pe3ysbTaToB; KOOpPJIMHATHI B

C COOJIIOICHHEM
arpoOTeXHUYECKHIX
TpeboBaHuit
Ymenua:
HACTpauBaTh U
peryJmpoBarth arperat
JUISL BHECCHUS
ynoOpeHuit Ha
3aJJaHHBIN PEKUM
paboTHI C y4ETOM
arpoTeXHUYECKUX

ITP6 09 ymenue onepupoBathb
MOHATHUSIMU: TOYKa, IIpsimasi,
IJIOCKOCTB, IPOCTPAHCTBO,
JIBYT'PaHHBIN yTOJI,
CKpEIIMBAIOIINECS MIPSIMBIE,
NapajuieIbHOCTD U
NEPIEHIUKYIIPHOCTD MPSIMBIX U
MJIOCKOCTEM, YToJl MEXITY
IPSIMBIMH, YTOJI MEKIY IPSIMON U
IUIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT

IIPOCTPAHCTBE)
Tema 9.1
Bexkrops! n
KOpPAHMHATBHI.
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TpeOOBaHUH;
3HaHusn:

MPUHLIUI JEHCTBUA,
YCTPOICTBO,
TEXHUYECKas U
TEXHOJIOTHYECKas
peryjaupoBKa MaliuH
JUTSI BHECEHUS
MUHEpaIbHBIX U
OpraHUYECKUX
ya00peHui;

[1K 2.4 BemnonHsTh
yOOpOYHBIE PabOTHI C
3aJJaHHBIMH
arpoTeXHUYCCKIUMHU
TpeOOBaHUSIMU.
HaBbIku:
KOMILICKTOBAHUS
MalInHHO-
TPAaKTOPHOTO arperara
VTSI TIPOBEICHUS
yOOpOUHBIX paboT;
MIPOBEICHUS
yOOpOUHBIX paboT C
coOroIeHreM
TpeOOBaHU U MPaBUIT
arpoTeXHUKHU,
Ymenus:
HACTPauBaTh U
pEerynupoBarb
MalInHHO-
TPaKTOPHBIN arperat
JUTSL TIPOBEICHUS
yOOpOUHBIX paboT;
3HaHus:
arpoTeXHUYECKHe
TpeOoBaHUs K YOOpKE
CEIBCKOXO35MCTBEHH
BIX KYJIBTYP
TIPUHIINI JEHCTBHS,
YCTPOICTBO,
TeXHUYECKas U
TEXHOJIOTHYECKast
PETyIHUPOBKA,
paBUIIa
KOMIUJICKTOBAHHUS
MaIlvH JIJIs
MIPOBEICHUS
yOOpOYHBIX padoT.

TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
MEXy IPSAMBIMU, PACCTOSTHUE
MEXy IIOCKOCTSIMY;

ITP6 14 ymeHue ucnonp30BaTh MpU
peLIeHNH 3a1a4 U3y4YeHHbIE (DaKThI
U TEOPEMBI IUNIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB
OKpYXKaroIllero Mupa;

yYMEHUE BbIOMPATh MOAXOSAIIUI
M3YYEHHBIN METOA JUIsl peLICHUs
3ajJjauu, pacro3HaBaTh
MaTeMaTH4ecKue (PaKkThl U
MaTeMaTHYeCKUe MOJIEIH B
MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMECHHE
IPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

[TPy 01 ymeHnue onepupoBarb
HOHATUSMU: ONpE/IeICHuE,
aKcuoma, TeopeMa, ClIeCTBUE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE
(bopMyIHPOBKH; YMEHUE
dbopmynupoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHUE,
MPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIb30BATh
METO]I MaTEMAaTUYECKON UHTyKIUH;
IIPOBOAMTH JOKA3aTEIIbHbBIE
paccyX/1eHus MIpH pelIeHNH 3a1ad,
OLICHUBATh JIOTHYECKYIO
IIPaBUIILHOCTh PACCYXKIACHUM;

[TPy 14 ymenue cBo6OIHO
ONEepUpPOBATh MOHATUIMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI yToJI,
JIBYT'PAaHHBIN yIOJI, TPEXTPaHHBIN
yroJ1, epeceKaronect,
napajuleJIbHbIE U
CKpEeIIHBaOIINECcs MPsIMbIE,
NapauIeIbHOCTD U
NEePIEeHIUKYISIPHOCT MPSIMBIX U
IJIOCKOCTEH, yrosl Mexny
MPSIMBIMH, YTOJI MKy IPSIMON U
IJIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH; YMEHHE
MCII0JIb30BaTh IIPU PEILIEHUH 3a1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl 00BEKTOB B OKpPY’KaIOIIEM
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MHpE; YMEHHE OIepHpOBaTh
HOHATUSAMH: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHHKa,
IPaBUJIbHBII MHOTOTPAaHHHUK,
npu3Ma, mupamua, Gurypa u
IIOBEPXHOCTh BPALIECHUs, LIUIUHID,
KOHYC, 11ap, cpepa, pasBepTka
MOBEPXHOCTH, CEYCHUSI KOHYCa U
LWIMHAPA, NapajyiesIbHble OCU WU
OCHOBAHMIO, CEUCHHE 11apa,
IUIOCKOCTB, Kacarolasicst cepsl,
WIMHpA, KOHYCa; YMEHHE
CTPOUTH CEUEHHE MHOTOI'PAaHHHKA,
n300paxxaTb MHOIOI'PaHHUKH,
(buUrypsl U NOBEPXHOCTH BpallleHUs,
UX CEYEHUS, B TOM YHCJIE C
HOMOILBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSATH CBOWCTBA
reoMeTpuuecKux Guryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH
oIpeieNIeHus U3y4aeMbIX Quryp,
BBIJIBUTATh TUIIOTE3bI O CBOHCTBAX
U MPU3HAKaX F€OMETPHUECKUX
(buryp, 000CHOBBIBATb WX
OIpOBEPraTh UX; yMEHHE
IIPOBOAMTH KilaccupuKaluio puryp
10 PA3JINYHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOIIMBIE
JIOTIOJTHUTEIIBHbBIE TOCTPOEHUS;
[TPy 15 ymenue cBo601HO
OTEepPUPOBATH MOHATHAMMU: TUIOIIAb
¢burypsl, 00beM (Urypsl, BeIUUUHA
yIJ1a, pacCTOSTHUE OT TOYKHU J10
TUTOCKOCTH, PACCTOSTHUE MEXTY
NPSIMBIMH, PACCTOSTHUE MEXKILY
MJIOCKOCTSIMU, TUIOIIAAb CPEPHI,
IUIOINAb MOBEPXHOCTU MHUPAMHU/IBL,
MPU3MBI, KOHYCa, [IIINHIPA, 00BEM
KyOa, psIMOYTOJILHOTO
napaieNienumne/a, MupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
YMEHHUE HaXOJUTh OTHOIIICHHE
00BeMOB MOJO0OHBIX (QUTYD;

[1Py 16 ymenue cBoGonHO
OIIepUPOBATH OHATHIMU:
JBYDKEHUE, TTApalIeIbHBINA
NEePEeHOC, CHMMETPHS Ha TIIOCKOCTH
U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOI00US,
moA00HbIE GUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE U TIOJJOOHBIE
(Gurypsl, B TOM 4uClie B IPUPOJIE,
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HCKYCCTBE, apXUTEKTYpE; YMEHUE
HCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOILICHHUSI, HAXOJIUTh
reOMETPUYECKUE BEITUYUHBI
(mmHA, YToJI, TUIOIIA b, 00HEM)
IIPU PEIICHUH 3a]a4 U3 IPYTHX
y4€OHBIX IPEIMETOB U U3
peanbHOU KHU3HU;

[TPy 17 ymenue cBoOOIHO
ONEpUPOBATH MOHATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIUHATHI BEKTOPA,
CymMMa BEKTOPOB, POU3BEACHUE
BEKTOPA Ha YHCIIO, PA3IOKECHHE
BEKTOpa 110 0a3ucy, CKaJISIpHOE
MIPOU3BE/ICHUE, BEKTOPHOE
IIPOU3BE/ICHUE, YTOJ MEXKIY
BEKTOPAMHU; YMEHHE UCIIOJIb30BATh
BEKTOPHBIN U KOOPJAMHATHBIN
METOJI AJISl PEeIIeCHUS
T€OMETPUUYECKUX 3a/1a4 U 3a1a4
JIPYTUX y4eOHBIX MPEAMETOB;
OTIEpPUPOBATH MOHSATUAMU: MATPHUILIA
2 x 2 u 3 x 3, onpenenuTens
MaTpHIIbl, TEOMETPUUECKUI CMBICIT
ONpEeIeTUTENS;
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