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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6HoOro npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

dbenepanbHOTO TOCYJIaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CPEAHETO OOIIEro
obpazoBanus ([Tpukaz MunoOpuayku Poccum ot 17 mas 2012 r. N 413 B pen. B pen.
[IpukazoB Muno6puayku Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot
29.06.2017 N 613, IlpukazoB Munnpocsemienuss Poccum ot 24.09.2020 N 519, or
11.12.2020 N 712, ot 12.08.2022 Ne732) (manee — ®I'OC COO);

denepanbHOil 00pa3oBaTENbHOM MPOTPaMMbl CpEJHEro oO0uiero oOpa3zoBaHUs
YTBEPKJICHHOM npuka3zoM MuHucrepcrtsa mnpocsenieHus Poccuiickoin denepanuu 0T
18.05.2023 r.Ne371;

denepanbHOTO  TOCYIapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro
npodeccuonanpHoro obpazoBanus (manee — @OI'OC CIIO) 35.01.27 Macrep
CEJIbCKOXO3IMCTBEHHOTO TPOM3BOJICTBA, YTBEPXKICH NMprukazoM MunnpocsemieHus: Poccuu
oT 24.05.2022 1. Ne 355, 3apeructpupoBad B Muntocte Poccuu 24.06.2022r. No68984;

denepanbHoil pabodeil mporpaMmbl cpefaHero odiiero oOpazoBaHus MaremaTHka
(yrnyOneHHbiii ypoBeHb), paspaboranHoir @DPI'BHY «MHCTUTYT cTpaTeruu pa3BUTHSA
o0pa3oBaHUsA;

IpUMEpHON paboueld mporpamMMbl 001e00pa3oBaTEIbHON y4eOHOW TUCIUILIMHBI
«Marematuka» 1O  TEXHOJOTMYecKoMy  mpoduwno (s mpodeccHoHATbHBIX
o0Opa3oBaTeIbHBIX OpraHU3AIINN );

yueOHoro tuiaHa mo mpodeccun 35.01.27 Mactep CenbCKOXO035HUCTBEHHOTO
IIPOU3BOJICTBA;

paboueit  mporpamMmbl  BocmuTaHus 1o mpodeccun  35.01.27  Macrep
CEJIbCKOXO03IMCTBEHHOIO MPOU3BO/ICTBA.

[Iporpamma yuyeOHOro mnpenmera «MaremaTuka» pa3paboTaHa B COOTBETCTBUU C
Konnenmue#dr  mpemogaBaHusi ~ 00IIE0O0pa3oBATENbHBIX  JAWCIHUIUIMH C  y4E€TOM
po(ecCUOHaNbHON  HANpaBIEHHOCTH MPOTpaMM  CpPEIHEro  MpodecCHOHaIbHOIO
o0pa3oBaHus, peaiM3yeMbIX Ha 0a3e OCHOBHOIO O0OIIEro oO0pa3oBaHMS, YTBEPKICHHOU

pacnopsikeHneM Munucrepera npocenieus: Poccuiickorn ®eaepannn ot 30.04.2021 Ne



P-98, na ocHoBanuu mnuchMma JlemapTaMeHTa TOCYAapCTBEHHOW TMOJIUTUKU B cdepe
cpeaHero mpogeCCHUOHANBLHOTO  00pa3oBaHMs U MPO(ECCHOHAIBHOTO  OOYy4YEHUS
MunucteperBa npocsenienus Poccuiickon @enepannn ot 30.08.2021 Ne 05-1136 «O
HaIpaBJICHUN METOJUK MPENOJaBaHUI.

Copepxanue pabodeil mporpaMMbl no npeametry «MaTtemaTuka» pa3zpaboTaHO Ha
OCHOBE:

cuHXpoHM3anuu oOpaszoBaTesbHbIX pe3yiabratoB ®I'OC COO (JTUYHOCTHBIX,
npeameTHbiX, MmetanpeametrHoix) U ®I'OC CIIO (OK, TIK) ¢ ywyerom mnpoduibHOMA
HAIPaBJIEHHOCTHU CIECIHNATBHOCTH;

UHTErpallid W TMPEeMCTBEHHOCTU COJEpPXKaHUA TO MpeaMeTry «MaremaTtuka» u
coJiepKaHusl yU4eOHBIX TUCIUIUINH, Tpodeccuonanbubix Moayneit ®I'OC CIIO.

1.1. MecTo y4yeOHOro mpeaMeTa B CTPYKType OCHOBHOI o0Opa3oBaTejbHOM
NMporpamMmabi:

VYyeOubiii npenmer «MaremaTukay H3ydaeTcs B 00IIe00pa30BaTEIBLHOM IIHKJIE
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHEro Mpo¢decCHOHAIBHOIO0 00pa30BaHMS
(manee — OOII CIIO) mo 35.01.27 MacTtep cenbCKOX035HCTBEHHOT'O MPOU3BOICTBA Ha 6a3e
OCHOBHOTO 00111eT0 00pa30BaHus C MOJYYCHUEM CPEIHET0 O0IIero 00pa3oBaHus.

Ha U3y4eHUE npeaMeTa «Maremartuka o 35.01.27 Macrep
CEIBCKOXO03IMCTBEHHOT'O TIPOM3BOJICTBA OTBOAUTCS 234 4acOB B COOTBETCTBUH C YUSOHBIM
wiadoM 1o podeccun 35.01.27 MacTep ceabCKOX03sIIICTBEHHOTO TTPOU3BOJICTBA.

B nporpamMme TeopeTudeckre CBEICHUS HOTOJHSIOTCS MPAKTUYECKUMU 3aHATHIMU
B COOTBETCTBUU C YYEOHBIM IJIAHOM I10 CIEIHUAIIBHOCTH.

[IporpaMma COIEpPKHUT TEMATUUYECKUW IUIAH, OTPAXKAKOLIUKA KOJIMYECTBO YaCOB,
BBIJICJISIEMOE Ha U3yYEHHE Pa3/IesioB U TEM B paMKax npeamMera «MateMaTuka.

Kontponp xauectBa ocBoeHusi mpeamera «MareMaThka» MPOBOAUTCS B IMPOIECCE
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAILINH.

Texyuuit KOHTPOJIb MPOBOJUTCS B Mpejiesax yueOHOro BpEMEHH, OTBEJEHHOIO Ha
npeaMer, Kak TpaJulMOHHBIMU, TaK W WHHOBAIlMOHHBIMHU METOJAaMH, BKJIIOYAs
KOMIIBIOTEPHOE TeCTHUpOBaHUE. Pe3ynbTaThl KOHTPOJISI YUYMUTHIBAIOTCS TMPHU MOJBEICHUU

HUTOI'OB ITIO0 IIPEAMETY 3a CUCT oO0BnemMa BPCMCHH, OTBCACHHOI'O HA U3YUCHHNC IIPCAMCTA.



[IpoMesxyTouHas aTrecTanusi IPOBOAUTCS B (OpME SK3aMEHa 10 UTOTaM HU3y4YeHUs
peaMeTa.

1.2. Hean u3agaum yueOHOro nmpeaMera

Peanuzauust mporpammel yueOHoro mnpeamera «Matematuka» B crpykrype OOII
CIIO nampaBiieHa Ha TOCTHKEHHE LIENH T10:

OCBOCHHUIO 0OpazoBarenbHbIXx pe3ynbratoB GI'OC COO: nuunocTtHbie (JIP),
metanpeameteie (MP), mpenmerHbie yriryoneHuoro yposus (I1Py),

NOJrOTOBKE OOydYaromuxcsi K OCBOGHHMIO OOmMX U  Mpo(ecCHOHaTbHBIX
xomnereHui (nanee — OK, I1K) B coorBeTctBUu ¢ ®I'OC CIIO no npodeccun 35.01.27
Mactep cenbCKOX035UCTBEHHOTO ITPOU3BOICTRA.

B cootBerctBM ¢ DOOII COO conepxaHue MpoOrpaMMbl HAIpPaBICHO Ha
JTOCTHXKEHUE CIeAYIOIINX 3a/1a4:

- ¢dopMHpOBaHHE IIEHTPAJIBHBIX MATEMAaTUYECKUX TMOHATUNA (YUCIO, BEIMYMHA,
reomeTpuyeckas (urypa, mNnepeMeHHas, BEpPOSITHOCTh, (YHKLHSA), OOecHeuYnBaromIMnX
IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MAaTEMATUYECKOr0 00pa30BaHus 00y4aroIUXCs;

- I0/BEJIeHUE O0YyYaroIMXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMAaTUKU W OKPYXKAIOIEro MHUpA, IMOHMMAaHWE MaTeMaTUKH Kak dYacTu oOuiei
KyJIbTYPBI YEJIOBEUECTBA;

-  pa3BUTHE UHTEIJIEKTyaJlbHBIX U  TBOPUYECKUX CHOCOOHOCTEH  oOyuaromuxcs,
[I0O3HABATEIBHON AaKTUBHOCTH, HCCJIEN0BATEIBCKUX YMEHHM, KPUTUYHOCTH MBIIIJIEHUS,
MHTEpECca K U3YUEHHIO0 MaTEMaTUKH;

- (¢opmupoBaHue  (PYHKIMOHAJIBHOM  MaTeMaTHYECKOM  TIPaMOTHOCTH:  YMEHUS
pacno3HaBaTb MAaTEMaTHYECKHE AaCHEKThl B PEAJIbHBIX >KM3HEHHBIX CUTYalMsIX U NpHU
W3YYEHUH JIPYTUX YYEOHBIX NMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN,
GopMynupoBaTh MX Ha S3bIKE MaTEeMAaTHKH W CO3/1aBaThb MaTeMaTU4YeCKUEe MOJEIH,
INPUMEHATH  OCBOEHHBIM  MaTEeMaTUYEeCKHWW  ammaparT Uil  PELEHUs  MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJIyYEHHbIE PE3YJIbTATHI.

B  npomecce ocBoenus  mnpeamera  «Marematuka» <y  oOydarouiuxcs
LeJICHAINpaBIeHHO (OPMUPYIOTCS YHUBEpcalibHble yueOHble AeicTBUs (manee — YY),

BKJIIOYas (opMHUpOBaHHE KOMIIETEHIIMH B 00JacTH Yy4eOHO-HCCIIEIOBATEIIbCKOU U
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MIPOCKTHON JIESITEIbHOCTH, KOTOPhIE B CBOIO OuYepeab OOECIEUMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanus o6mux komnerenuit ®I'OC CIIO.

®opmupoBanue YVY] opHeHTHpOBaHO Ha MPO(ECCHOHATBLHOE CAMOOIpPENEICHUE
oOydJaromuxcs, pa3BUTHE O0a30BBIX YMNPABICHYECKUX YMEHUW MO IUJIAHUPOBAHUIO W
MIPOEKTUPOBAHUIO CBOETO MPO(EeCCHOHATBLHOTO OYAYIIEro.

1.3. OOmas xapakTepucTHKA y4eOHOr0 MmpeaMeTa

[Ipeamer «MaTtemarrka n3ydaercs Ha yriayOJIEHHOM YPOBHE.

[Ipenmer «MaremaTukay HWMEET MEXAUCIUIUIMHAPHYIO CBSI3b € MpeIMETaMHu
o011e00pa3oBaTeIbHOr0 UM JAUCHUIUIMHAMH  00mIenpodeccuoHaibHOTO  IMKIIA!
«buonorus», «OCHOBB HWHXXEHEpHOW rpaduku», a TaKkKe MEKIUCHUIUTMHAPHBIMU
kypcamu (manee — MJIK) mpodeccuonansnoro mmkina MJIK.02.02 «TexHomoruu
BBITIOJIHCHUSI MEXaHU3UPOBAHHBIX Pa0OT B CEIBCKOM XO3SMCTBE» M MpodecCuoHaTbHBIMU
vonyisimu  (nmamee — I[IM) TIM. 02. «BeimonHeHMe MEXaHM3WPOBAHHBIX pPabOT B
CEJIbCKOXO3IMCTBEHHOM TPOU3BOJICTBE C MOJACPKAHUEM TEXHUYECKOTO COCTOSHUSA
CPEIICTB MEXaHU3ALINH.

[Ipeamer «MaremaTrkay UMEET MEKIUCIUIUIMHAPHYIO CBS3b C YUEOHOM TUCIIUTUTUHON
«O0mme KoMIeTeHIH npodeccronanay oomenpodeccCHoHaTbHOTO IUKIa B YaCTH Pa3BUTHS
YUTATEICKON, MATEMAaTHYECKON TPaMOTHOCTH, a Takke (POPMUPOBAHUS OOIIMX KOMIICTECHITHI
B chepe paboThl ¢ HHDOPMaIIMEH, caMOOpraHU3alliy ¥ CAaMOYTIPABICHUS, KOMMYHHUKAIIHH.

CopepxaHue npeaMeTa HalpaBiIeHO HA JOCTUKEHUE JIMYHOCTHBIX, METAPEIMETHBIX U
MIPEMETHBIX PE3YNIBTAaTOB 00y4deHus1, pernamenTrpoBanHbx GI'OC COO.

B mpodunbHYI0 COCTaBISIONIyI0O TIO TMPEIMETYy BXOIUT  MPOo(hecCHOHAIBLHO
OPHEHTHUPOBAHHOE COJIEPKAHUE, HE00X0MMOe yisi (HOPMHUPOBAHUS Y O0YHAIOIINXCS OOIIHUX U
po¢eCCHOHATBHBIX KOMIICTECHITHA.

B nensix moaroroBku o0ydaromuxcs K Oyaymieil mpohecCuoOHATBHON JeATeIbHOCTH
npu M3y4eHWH yudeOHoro mnpenMera «Marematuka» o0co00e BHUMaHHUE yIENSETCS
CIOCOOHOCTH BBIMYCKHHUKA BO3MOKHOCTH YCHENIHOTO MPOJIOHKEHUsT 00pa3oBaHMs IO
CHEUUAIBHOCTSM, CBSI3aHHBIM C OCYILECTBICHUEM HAy4YHOM U UCCIEA0BATEIbCKOU

ACATCIIBHOCTH B 001aCTH MAaTEMATUKHA U CMEKHBIX HaYK.



B mnporpamme mno mpeamery «MaremaTtuka», pealn3yeMOW IpPU TOArOTOBKE
00yYaroIuUXcsl MO CHEUHATBHOCTH, NPO(UIbHO-OPUEHTUPOBAHHOE COAEPKAHUE HAXOIUT
OTpaKCHUE B TEMAX:

Pasnen 1. «Pa3BuTre moHATHS O YKCIIE»
Tema 1.1. MHO)kecTBa pallMOHAIIBHBIX U JEHCTBUTENBHBIX YUCET
Paznen 6. «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBE
Tema 6.1 B3anmHoe pacrnoioxkeHue NpsMbIX U IIIOCKOCTEN
Paznen 9. «BekTopbl 1 KOOPAUHATEI B IPOCTPAHCTBE)
Tema 9.1 BeKTOpbl U KOOPJIUHATHI.
1.4. IlnaHnmpyemble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 NpeaMeTa

B pamkax mporpammbl y4yeOHOro mnpeamera MaremMaTHka o00ydYarOIIUMHUCS
OCBaMBAIOTCS JUYHOCTHBIC, METAIPEAMETHBIE U IIPEAMETHBIE PE3YIIbTATHI B COOTBETCTBUHU
c TpeboBanusmu DI'OC cpennero obmero oOpa3zoBanus: JuyHOCTHBIE (JIP),

metamnpeametreie (MP), mpenmerHbie 11t yriyonenHoro ypoBHs usydenus (I1py):

Koawbt IInanupyemble pe3y/bTaThl 0CBOEHHS THCIUILINHBI BKIIYAKOT:
pe3yJbTaToB

JInunoctHbie pe3yabTaTsl (JIP), B TOM ynciie B 4acTu

Fpamancxoro BOCIIUTAHUA:

JIP 01 c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3HMIIMK OOYYaroIerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJICHA POCCUICKOTO 0OIIECTBa;
JIP 06 YMEHHE B3aUMOJICCTBOBATh C COIMAJIbHBIMM HHCTUTYTaMHM B COOTBETCTBUHM C HX

(GYHKIMSIMU ¥ HA3HAUYCHUEM;

HanHOTH‘leCKOI‘O BOCIIUTAHUSA

JIP 08 c(hOPMUPOBAHHOCTh  POCCHUHCKOW  TPAKIAHCKOW  MJEHTUYHOCTH, IaTPUOTHU3MA,
YB)XKEHUS K CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH mepen PomuHoi, ropaoctu 3a
CBOM Kkpa#, cBorwo PoaumHy, CBOW $3bIK W KYJNbTYpy, MpPOILJIOE M HACTOSIIEe
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

HyXOBHO-HpaBCTBEHHOFO BOCIIMTAHUA

JIP 14 \ 0CO3HAHME JIMYHOTO BKJIAJA B IOCTPOCHHE YCTOMYMBOTO OYAYIIETO;
ICTeTUYECKOro BOCHIUTAHUA:
JIP 16 ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO

TBOpPYCCTBA, CIIOpTa, TpyaAa U O6H.[€CTB€HHLIX OTHOMGHHﬁ;

Pu3nyecKoro BOCIUTAHNA:

JIP 20 c(OPMHUPOBAHHOCTh 3J0POBOTO M 0e30MacHOro obOpa3za >KU3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3/10POBBIO;

TpyaoBoro BocnuTaHus:

JIP 24 TOTOBHOCTH K aKTHUBHOM  JIEITEIILHOCTH  TEXHOJOTMYECKOM W COLMAJILHOMI
HaMpaBJIICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, IJIAHUPOBATH M CaAMOCTOSITEIHHO
BBIMOJIHATH TAKYIO JIESITEIbHOCT;

JIP 25 MHTEpEC K pa3InyHbIM cepaM nmpodeccuoHaIbHON JEATeNbHOCTH, YMEHHE COBEPIIATh
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OCO3HAHHBIN BBIOOp Oymymie mpodeccuu M pearn30BbIBATh COOCTBEHHBIE KU3HCHHBIE

IJIAHBI,

JIP 26 TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHHIO HA MPOTSHKEHUH BCEi
KHU3HU;

JKOJIOTHYECKOI0 BOCIIUTAHNS:

JIP 28 IUIAHUPOBAHUE U OCYILECTBICHHUE JICUCTBUI B OKPYXKAIOLIECH Cpele HA OCHOBE 3HAHUS

LeJIeN YCTOWYUBOIO Pa3BUTHs YEJIOBEYECTBA;

HeHHOCTI/I HAYYHOI'O IJIBHAHUSA

JIP 32 c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U OOILECTBEHHON NPAaKTHKH, OCHOBAHHOIO Ha JUAlOre KYJIbTYp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

JIP 34 OCO3HAHUE [IECHHOCTH HAYYHOU JEATENbHOCTH, TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO U
HCCIEA0BATENBCKYIO IEATEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

JIMYHOCTHBIE pe3yJbTaThl NporpamMmbl Bocnutanus (J/IPBP), onpenesieHnbie orpacieBbIMU
TPeOOBAHUSIMH K /IEJIOBBIM Ka4eCTBAM JIUYHOCTH

JIeMOHCTpUPYIOIIUH TOTOBHOCTh U CHOCOOHOCTH BECTH AMAIIOT C JAPYTUMH JIOJIbMU,

JIPBP 13 JOCTUTAaTh B HEM B3aWMOIOHUMAHUs, HAXOJIUTh OOIIUE e W COTPYAHUYATH I UX
JTOCTIOKCHHS B TPO(PECCHOHATLHOM TSI TEILHOCTH
JIPBP 14 [TposiBnsrOIINiA CO3HATENTLHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHHIO KaK

YCJIOBHIO YCTICITHON MPOGECCHOHATBHOU U 0OIIIECTBEHHOM JIEATETLHOCTH

JINYHOCTHBIE pPe3yJIbTaThl
peajiu3anuy NPorpaMMbl BOCIMTAHUS, onipeeseHHbie CaMmapckoil 00J1aCThI0

JIPBP 16 [TpuHUMarONMK 1 MOHUMAIOLIUKN LETU U 33/1a4d COI[MaIbHO-3KOHOMUYECKOTO Pa3BUTHS
Camapckoit 00yacTd, TOTOBBIM pabOTaTh HAa WX JOCTWIKEHHE, CTPEeMAIIUNCA K
MOBBIIIEHUIO KOHKYpeHTHOcnocoObHoct Camapckodt o0jacTM B HAlMOHAIBHOM H
MHPOBOM MaciTabax.

JIPBP 18 Crpemsimuiicss K CaMOpPa3BUTHUIO U CaMOCOBEPIICHCTBOBAHUIO, MOTHMBHPOBAHHBIA K
o0yueHHuIo, K COUMAIbHOW U MNpodeccHOHATbHOM MOOMJIBHOCTH Ha OCHOBE
BBICTPAaWBAHUS KU3HEHHON U IPO(eCCHOHATBHON TPAEKTOPHH.

JleMOHCTpHUPYIOIIUKA HHTEpPEC M CTpeMJeHHE K MpOo(ecCHOHAIbHOW NEeSTEIbHOCTH B
COOTBETCTBUU C TpeOOBaHUIMH COIMATIbHO-DKOHOMHUYECKOro pa3BuTusi Camapckoi
obacTu.

JIPBP 19 CrpeMsmuiicss K pe3yJbTaTUBHOCTH Ha OJIMMITMAJAX, KOHKypcax MpodecCHOHaIbLHOTO
MacTepCcTBa Pa3IMYHOrO YpOBHsS (B TOM uymcie AOuiuMmiukc, Jlenbuiickue Urpsl u
T.10.).

JINYHOCTHBIE pe3yabTaThbl
peaindaluy nNporpaMmMbl BOCIIMTAHHUSA, OIPCACICHHbIC KIIIOYCBbIMHA paﬁoTOHaTeJIHMI/I

JIPBP 21 JIeMOHCTpHUPYIOIIMI HABBIKM KPEATUBHOI'O MBIIUICHUS, NMPUMEHEHUS HECTaHAAPTHBIX
METO/IOB B PELICHUH BO3HHUKAIOIINX MPOoOIieM

JIPBP 22 OTKpBITBIM K TEKYIIUM U MEPCHEKTUBHBIM HM3MEHEHMSIM B MHUpPE TPYAd, FOTOBBIM K
OCBOEHHIO HOBBIX KOMIIETCHIIMHI U K U3MEHEHUIO YCIOBUM Tpyaa

Meranpeamernbie pe3yabsTarhbl (MP)

OBnaneHne YHUBECPCAJIBbHBIMH y‘-lGﬁHbIMI/I NO3HABATEJIbHBIMH JTECHCTBUAMH

0a30BbIe JOrHUecKHne aeicTBUs

MP 01 CaMOCTOSATENIBHO (POPMYIHpPOBaTh U aKTyalIM3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP 02 yCTaHABIIMBaTh  CYIIECTBEHHBIH MpPHU3HAK MM  OCHOBaHMA JUIS  CpaBHEHMS,
KJaccu(uKauy 1 0000IIeHus;

MP 03 OTIPENIENIATh 1IeJIU ISATEIbHOCTH, 33J1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,

MP 04 BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B paCCMaTPUBAEMBIX SIBJICHUSX;




0a3oBbIe HCCIeI0BaTeIbCKUE e CTBUS

MP 07 BJIQJIETh HaBbIKAMU y4EOHO-HCCIIEI0BATEIBCKON U IIPOEKTHOM 1eATENbHOCTH, HABBIKAMHU
paspelieHus mpooeM;

MP 08 COCOOHOCTP W TOTOBHOCTh K CaMOCTOSATENIBHOMY TIOMCKY METOJOB pEIICHUs
MIPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUS;

MP 09 BJIAJICHUE BUAAMM JEATENBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALHH,
peoOpa30BaHUIO0 M IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsX, B TOM YHCJE TPU
CO3/IaHUM Y4EOHBIX M COIMATIBHBIX IPOCKTOB;

MP 10 (¢bopMHpOBaHME HAY4YHOIO THIA MBILIUICHUS, BJAJCHUE HAyYHOW TEPMHUHOJIOTHEH,
KIIFOUEBBIMH MOHATUSMH U METO/IaMU;

MP 11 CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33aJaul B 00pa30BaTENbHOMN JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

MP 12 BBISIBJISITh [PUYMHHO-CIIEACTBEHHbIE CBS3M W aKTyaJU3UpOBaTh 3a/lady, BbLABUIATh
TUIOTE3Y €€ PelleHus, HaXOIUTh apryMEHTHI JUIsl J0Ka3aTebCTBA CBOUX YTBEPKJIEHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHHUS,

MP 13 AQHANIM3UPOBATh IIOJIyYEHHBIE B XOJE pCELICHUA 3a4aud pPe3yJIbTaTbl, KPUTHUECKHU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

MP 16 OCYIIIECTBJIATH IEJICHANIPABICHHBIM MOUCK MEPEHOCAa CPEJCTB M CIOCOOOB JCUCTBUS B
poheCCHOHANBHYIO CPEY;

MP 17 YMETh TIEPEHOCUTh 3HAHWS B TO3HABAaTEIBHYIO M TPAKTHYECKYIO O00IacTH
KU3HEJCATEIBHOCTH;

MP 18 YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

MP 19 BBIJIBUTaTh HOBBIC UJICH, IIPEUIaraTh OPUTMHAIBHBIE IIOJXOAbI U PELICHHUS,

MP 20 CTaBUTb IPOOJIEMBI U 3a]aUll, JOITYCKAIOLINE albTePHATUBHBIC PELICHHUS;

padora ¢ nuHpopmanue

MP 21 BIIQJIETh HAaBBIKAMH [OJIydeHUS HH(QOpPMAIMM U3 HUCTOYHUKOB pAa3HbIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATh MOUCK, aHaIM3, CUCTEMATH3AIMI0 U WHTEPIPETALHIO
nH(MOPMALIUY PA3ITUYHBIX BUI0OB U (GOPM IPEICTABICHUS;

MP 22 co37aBaTh TEKCThl B PAa3IUYHBIX (opMarax C y4eTOM Ha3HaueHuss HHPOpMAIUH U
LIEJIeBOM ayTMTOPUH, BBIOUPAst ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yalH3aliy;

MP 23 OIICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpPMAIUH, €€ COOTBETCTBUE MPABOBBIM U

MOPAJIBHO-OTUYCCKUM HOPMaM;,

OBnaneHne YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMUA JeHCTBUSAMM

o0IIeHne

MP 26 OCYILIECTBIISITH KOMMYHUKAIIUU BO BCeX chepax KU3HHU;

MP 28 BIIAJIETh PA3JIMYHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOJCHCTBHUS;

MP 29 apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(INKTHBIC CUTYAIUH;

MP 30 pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

COBMECTHasA N€ATCJIbHOCTD
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MP 31 MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW U MHUBHUIYaTbHON pabOTHI;

MP 32 BBIOMPATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBUI C y4eTOM OOIIMX HHTEPECOB H
BO3MOXXHOCTEHN KaXI0T0 4JIeHa KOJUIEKTHBA;

MP 33 IIPUHUAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBHS II0 €€ JOCTM)KCHHUIO: COCTAaBJATh IUIAH JEHCTBHM, PacHpelnesisaTb POJU C
Y4€TOM MHEHUH YYaCTHUKOB OOCYXAATh PE3yJIbTaThl COBMECTHOM paboTHI;

MP 34 OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXJOro y4JaCTHHMKAa KOMaHAbl B 0OLIUIl
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

MP 35 npejyiaraTb HOBbIE MPOEKTHI, OLEHUBATh UAEU C MO3UIUHA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

MP 36 KOOPJIMHUPOBATh M BBINOJHATE pabOTy B YCIOBUSAX PEATBHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

MP 37 OCYIIECTBJIATh IO3UTUBHOE CTPATETHYECKOE IIOBEJECHUE B PA3IMYHBIX CHUTYalHsIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHU PETyJAATUBHBIMU HeﬁCTBHﬁMH

CaMOOpPraHu3anus

MP 39 CaMOCTOSITEJIBHO COCTaBIISATh IIJIaH pELIEHUS NpoOJieMbl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPENOYTEHUI;

MP 41 pacIupsTh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMUYHBIX MPEANIOYTCHUN;

MP 42 JienaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelieHue;

MP 44 crocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO IITUPOKOW SPYIUIMA B Pa3HBIX
o0nacTsX 3HAHUM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTENbHBIM U KYJIbTYpPHBII
YPOBEHB;

CAMOKOHTPOJIb

MP 45 JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLICHUBATH

COOTBETCTBUEC PEIYIBTATOB LECIISAM;

MP 46 BJIaACTh HaBbIKaMH IMO03HABaTEILHOM pe(I)J'ICKCI/II/I KaK OCO3HaHHA COBCpPIIACMBIX
I[efICTBI/Iﬁ 1 MBICJIUTCIIBHBIX MTPOLECCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ;

MP 47 WCIOJIb30BaTh MPHUEMbI pepIIeKCHU IJIs OLIEHKH CUTYallld, BEIOOPa BEPHOTO PEIICHNUS;

IMOIMOHAIbHBIIN HHTE/UIEKT, NPeAnosaraiui c)opMupoBaHHOCTH

MP 49 CaMOCO3HaHMUS, BKJIIOYAIOLIETO CIOCOOHOCTh TMOHMMAaTh CBOE  SMOIMOHAIBEHOE
COCTOSTHHE, BUJICTh HANPABJICHHUS Pa3BUTUSI COOCTBEHHOW 3MOIMOHAIBHON Cdepbl, ObITh
YBEpPEHHBIM B cebe;

MP 50 CaMOpETyJIMpOBaHMUs,  BKJIIOYAIOIIEIO  CaMOKOHTPOJIb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJICHUE, CIIOCOOHOCTh a/ITallTUPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHHSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;,

MP 51 BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOIIEH CTPEMIICHHE K JOCTMIKEHUIO LIEIU U YCIIEXY,
ONTUMU3M, THUIMATUBHOCTb, YMEHUE JIEHCTBOBATH, HCXOISl N3 CBOMX BO3MOXHOCTEH;

MP 52 SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €Tr0 MPH OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTh K COUYYBCTBHIO U
COIIEPEKUBAHUIO;

MP 53 COIMANILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C
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‘ JPYTUMH JIOABMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3pemaTh KOHQIHUKTHI,

NPUHATHE ce0sl U APYTUX JIIOJei

MP 54

IIPUHUMAThH CC6SI, IIOHUMas CBOM HEJAOCTAaTKU U JOCTOMHCTBA,

MP 55

IIPUHUMATh MOTHUBBI W apryMEHTbl JPYIrUX JIIOACH INpH aHAINU3E PpPe3yJbTaToOB
JESTEINbHOCTH,

MP 56

MIPU3HABATH CBOE MPABO M NPABO IPYrUX JIIOJICH HAa OMUOKH,

MP 57

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C NO3UIMH JIPYrOro YeIOBEKa,;

IIpeameTHbie pe3yabTaThl 0a30Bblii ypoBeHb (I1P 6)

I1P6 01

BJIAJICHUE METOJIAMH JI0KA3aTeJIbCTB, aJITOPUTMAMU PEUIECHHUS 3a]1a4; YMEHUE
(hopmMyTUpPOBATH ONPECIICHHS, aKCHOMBI 1 TEOPEMBI, TPUMEHSTH UX, POBOIUTH
JIOKa3aTelIbHbIEC PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4;

I1P6 02

YMCHHUEC OIICPUPOBATH MOHATHAMMA: CTCIICHDb YHCJIA, norapmbM qucia; YMCHUC
BBIIIOJIHATE BLIYHUCIICHUE 3HAYCHUN U Hp606p330BaHI/I5[ BBIpa)KCHI/Iﬁ CO CTCIICHAMU U
norapudmamu, mpeodpa3oBaHus JPOOHO-PAIMOHATHHBIX BEIPAKCHHI;

I1P6 03

YMEHHUE OIEPUPOBATH MOHATHAMU: PALlMOHAIIBHBIE, HPPAlMOHAIBHBIC, TOKA3aTEIIbHBIE,
CTETEeHHbIE, Jorapu(PpMUUECKHe, TPUTOHOMETPUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

I1P6 04

YMEHHE ONEepPUPOBaTh MOHATUAMU: QYHKIINS, HEMIPEephIBHAS (PYHKIMS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeIesIEHHbI HHTETpall; yMEHUE HaXOAUTh TPOU3BOIHBIE
AJIEMEHTApHBIX (PYHKIUHN, UCTIOJIb3YsI CIPaBOYHbBIE MaTEepPHaJIbl; UCCIEI0BATh B
MPOCTENIINX ClTydasix QYHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAHOOJIbIIINE U
HauMEeHbIIME 3HaYeHUs QYHKIUI; CTpPOUTh rpaUKu MHOTOWICHOB € MCIIOJIb30BaHUEM
amnmapara MaTeMAaTHYECKOTO aHalIn3a; MIPUMEHSTh IPOU3BOIHYIO ITPH PELICHUM 3a/1a4 Ha
JBYDKEHUE; pelllaTh IPAKTUKO-OPUEHTUPOBAHHbIE 33Ja4ul Ha HAaUOOJIbLINE U
HAaMMEHBIINE 3HAYEHUS, HA HAX0XKICHUE IIyTH, CKOPOCTH U YCKOPCHHUSI,

I1P6 05

YMEHHE ONEPUPOBATH MOHATHUIMHU: pallioHaIbHas PyHKIMS, TOKa3aTenbHast PyHKIIHS,
cTeneHHas (pyHKuus, gorapudmudeckas GyHKINS, TPUTOHOMETpUUEcKre (QyHKIINH,
oOpaTHble (YHKIINU; YMEHHUE CTPOUTH I'paduKU U3yUYEeHHBIX (YHKIIHH, HCIIONIb30BATh
rpaduky Mpu U3y4eHUH MPOIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a/1a4 U3 APYruX
y4eOHBIX NMPEAMETOB U 3a]a4 U3 PeaIbHOM JKU3HH; BBIpaKaTh (JOpMyJaMu 3aBUCUMOCTH
MEXY BEJIMYUHAMU;

I1P6 06

YMCHHE pC€lIaTh TEKCTOBBLIC 3ala4i Pa3HbIX THUIIOB (B TOM YHCJIC HA IPOUCHTHI, TOJIN U
4aCTu, Ha ABHKXCHHC, pa60Ty, CTOMMOCTB TOBApOB U YCIIYyI', HAJIOTH, 3aJa4U U3 obnactH
YIIPpaBJICHUS JINYHBIMU U CeMENHBIMU (I)I/IHchaMI/I); COCTaBJIATh BbIPA’KCHUSA, YPABHCHU,
HEPABCHCTBA U UX CUCTCMEI 110 YCJIOBUIO 3a1a4U, UCCIICAOBATD IMOJIYYCHHOC PCHICHNUC U
OLCHUBATH HpaBI[OHOIIO6HOCTB PE3YJIbTATOB,

I1P6 07

YMCHHEC ONICPpUPOBATH NOHATUAMU: CPECAHEC apI/I(I)MeTI/I‘IeCKOG, MCAHaHa, HauOoJIbIIIEE U
HAaUMCHbBIICC 3HAYCHUS, pasMax, JUCIICPCHA, CTAHAAPTHOC OTKIIOHCHUC YU CJIOBOI'O
Ha6opa; YMCEHUEC U3BJICKATh, MHTCPIIPCTUPOBATH I/IH(I)OpMaI_[I/IIO, MMPEACTAaBJIICHHYIO B
Ta6n1/1uax, Ha Juarpammax, rpa(bHKax, OTPAKAIOLIYIO CBOMCTBA PCAIBbHBIX IPOUCCCOB U
HBJ'IeHHfI; MMpEACTaBJIATb I/IH(i)OpMaI_II/IIO C IIOMOIIIBIO Ta6J'II/II_I " JuarpamMmm; UCCJICa0BaATb
CTATUCTUYCCKUC NAHHBIC, B TOM YUCIIC C IPUMCHCHUECM Fpa(queCKHX METOOO0B U
QJICKTPOHHBIX CPCACTB;

ITP6 08

YMEHHUE ONEPUPOBATH MOHATUAMU: CITy4allHBIN OTIBIT U CIy4aiiHOe cOOBITHE,
BEPOATHOCTh CIy4aifHOTO COOBITUS; YMEHHE BBIUUCIISATH BEPOSTHOCTD C
UCIOJIb30BaHNEM IpahUIECKUX METOJIOB; IPUMEHATH (POPMYJIIBI CIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKThI U (POPMYIIBI TP PEIICHUH 3a/1a4;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMMU; YMEHHE IPUBOAUTH PUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YHCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;
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I1P6 09

YMEHUE ONEPUPOBATH NTOHATUAMHU: TOUKA, IIPsIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
JBYTPAHHBIN yroJl, CKPEIMBAIOIINECS IPSIMBIE, TAPAIIEIIBHOCTD U
NEPIEHIUKYIIIPHOCTD NPSMBIX U INIOCKOCTEH, YTOJ MEXAY IIPSIMBIMHU, YTOJI MEKY
IIPSIMOM U IVIOCKOCTBIO, YTOJI MEXKY ITIOCKOCTSMH, PACCTOSIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE MEXIY IIPSIMBIMU, PACCTOSHUE MEKy IIJIOCKOCTSMHU; YMEHUE
WCIIOJIB30BATh IPU PEHICHUH 3a/1a4 N3yUeHHBIE (PaKThl K TEOPEMBI ITIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MHPa;

ITP6 10

YMCHHC ONICPpUPOBATH NOHATUAMMA: MHOT'OI'PaHHUK, CCHCHNUEC MHOTOI'PaAHHHKA, KY6,
napaiesienure] i, mpu3Ma, mupaMmuia, GUrypa u HOBEpXHOCTh BPAIICHUS, IWIHHIP,
KOHYC, T1ap, cdepa, cedeHus (GUrypbl BpameHus, INTOCKOCTh, Kacaromasics cepsl,
HUJIMHApA, KOHYCA, II0IaAb MOBEPXHOCTU MUPAMUABI, IIPU3MbI, KOHYCa, HWJIMH/PA,
momak ceprl, 00beM Kyda, MPSIMOYroJIHLHOTO MapasuIeeuIe1a, TupaMu/Ibl,
IIPU3MBI, HUJIMHAPA, KOHYCAa, [1apa, YMCHUC I/I306pa)KaTB MHOT'OI'paHHUKH U
MMOBCPXHOCTHU BpAIICHUA, UX CCUCHUA OT PYKH, C IOMOIIBIO YCPTCIKHBIX NHCTPYMCHTOB
1 JJICKTPOHHBIX CPEACTB; YMCHUC PACIIO3HABATE CHUMMCTPUIO B IMTPOCTPAHCTBE; YMCHUC
PACIIO3HABATh NPABUJIbHBIC MHOTOI'PAHHUKH

IP6 11

yYMEHHE ONEepPUPOBaTh MOHATUSMU: ABHKEHUE B IPOCTPAHCTBE, MOJ00HBIE (GUTYPHI B
MIPOCTPAHCTBE; UCI0JIb30BATh OTHOIIEHUE IIJIOIa/Iel TOBEPXHOCTEN 1 00bEMOB
MOA0OHBIX (PUTYp MPHU pellIeHu! 3a1a4;

I1P6 12

YMEHHE BBIYUCIIATH T€OMETPUUYECKUE BEIMUMHBI (JTMHA, YTOJ, IJI01Ia/lb, 00beM,
IJIONIA/1b MOBEPXHOCTH), UCTIOJIb3YSl U3YdYEeHHBbIE (POPMYIIBI U METO/IBI;

I1P6 13

yMEHHUE OTIEPUPOBATH MOHATUSIMHI: MPSIMOYTOJbHAS CUCTEMa KOOPANHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHNUE BEKTOPA HA YHCIIO; HAXOIUTh C TOMOUIBIO
M3YYEHHBIX (DOPMYII KOOPAWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMSI
TOYKaMHU;

I1P6 14

YMEHHE BBIOMPATh MOIXOASIINNA N3y4EHHBIN METO [Vl PeIlieHus 3ajaui, Paclio3HaBaTh
MaTeMaTHdeckue (pakThl 1 MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSAX, B UCKYCCTBE; YMEHUE IPUBOIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHUICKOM U MUPOBOM MaTeMaTUYECKOW HAYKH.

TPy 01

YMEHHE ONEPUPOBATH MOHATHIMHU: OIPEICICHHEe, akCHoMa, TeopeMa, CIe/ICTBUE,
CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH; YMEHHE
(dhopmMynupoBaTh 00paTHOE U IPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH TPUMEPHI U
KOHTPIPUMEPDI, UCIOIH30BaTh METO MaTEMaTUUECKON HHIYKIMH; IIPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYXACHUS TP PEIICHUH 3a/1a4, OIICHUBATh JIOTUYECKYIO
MIPaBUJIBHOCTH PACCYXACHUN;

[1Py 02

YMEHHUE OIEePUPOBATh MOHIATUAMU: MHOXKECTBO, TIOAMHOXKECTBO, ONEPALIUU HAJ|
MHO>KECTBAMU; YMEHHE UCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH annapaT Juis
ONMCAHMSI PeaTIbHBIX IPOLIECCOB U SABJICHUHN U IIPU PELICHUH 33/1a4, B TOM YHCIIE U3
JPYrUX y4eOHBIX MPEIMETOB;

[Py 03

YMEHHUE ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBo, IUKI, Tpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh Ipadbl pa3IMuHbIMU CIIOCOOAMU;
WCIOJIb30BaTh Ipadbl P pEIICHUH 3a/1a4;

[1Py 04

YMCHHC CBO6OI[HO OIICPUPOBATH IMOHATHAMHA: COUCTAHUC, IICPECTAHOBKA, YHUCJIO
COquaHHﬁ, YHCJIO IIEPECTAHOBOK; OMHOM HBIOTOHa; YMCEHUC NPUMCHATDH
KOM6I/IHaTOpHLIC (I)aKTBI W PACCYKACHUA JJId PCHICHUA 3a/1a4;

[Py 05

YMCHHEC ONICPpUPOBATH NOHATUAMU: HATYPAJIbHOC YHUCJIO, LICJIOC YHUCJIO, OCTATOK I10
MOIYJII0, PAIUOHAJIIBHOC YN CJIO, UPPALTUMOHAIIBHOC YUCII0, MHOJKCECTBA HATYpPAJIbHbIX,
LEJIBIX, pallUOHAJIBbHBIX, JEeNCTBUTEIIBHBIX YHUCCII; YMCHUC HUCIIOJIb30BATh IMPU3HAKU
JACIINMOCTH, HaMEHBIINH 06H.IHﬁ JACINUTECIIb U HAUMMCHBIIICC 061]_[66 KpaTHOC, aJITOPUTM
EBknupga IIpU pCHICHUH 3a/1a4; 3HAKOMCTBO C pa3JINYHbIMU MMO3UITUOHHBIMH CUCTCMAMU
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CUHCIICHUS;

[Py 06

YMEHHE CBOOOTHO OTIEPUPOBATH MOHITHIMHE: CTENICHD C IIETBIM MIOKa3aTesieM, KOPECHb
HATYpaJbHOW CTEIIEHU, CTEIIEHb C PAMOHAJIbHBIM [TI0KA3aTENEM, CTENEHD C
JCHCTBUTENHHBIM (BEIIECTBEHHBIM) TMOKA3aTelNieM, JIoTapu(M dncia, CHHYC, KOCHHYC H
TAHI€HC ITPOU3BOJIBHOTO YNCIIA;

[1Py 07

YMEHHE ONIEPUPOBATh MOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE ITPe0Opa3oBaHue,
YPaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUH M HEPABEHCTB, PABHOCHUIIBHOCTh
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIMOHAIIBHBIE, UPPALMOHAJIbHBIE, IOKA3aTEIIbHEIE,
CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE YPABHEHMSI, HEPABEHCTBA U
CUCTEMBI; YMEHHE pelIaTh YPAaBHEHMS], HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIUYHbIX
IIPUEMOB; PeIIaTh YPABHEHNUs, HEPABEHCTBA M CUCTEMBI C TaPAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIS PEIICHNs MaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMYHbIX 00JaCTe HAYKHU U peaJIbHOM JKU3HH;

[1Py 08

yMEHHE CBOOOJHO ONEpUPOBATH MOHATUSAMU: TpapuK (YHKIUH, oOpaTHas (QyHKIMS,
KOMIIO3ULMS (YHKUUN, JuHelHas (yHKOus, KBajgpaTu4Has (QYHKIUS, CTENeHHas
GyHKIMS C [EeNbIM  TOKa3aTesleM, TpUTOHOMeTpudeckne (QyHKmuu, oOpaTHBIE
TpUTroOHOMETpHUecKre (PYHKIUY, TIOKa3aTelbHas U Jjorapupmuyeckas GyHKIINH; YMEHUE
CTpOUTH rpa@uKu QYHKIU, BBIIIOJHATH TpeoOpazoBanus TpadukoB QyHKIIHIMA;

YMEHHE HCIOIb30BaTh rpa@uKku GYHKUIMUNA Ui U3y4eHHs MPOIECCOB M 3aBUCHMOCTEH
MIpH PEIIeHnH 3a7a4d U3 IPYruX y4eOHbIX MPEeIMETOB U U3 peabHON JKU3HH; BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

yMEHHE CBOOOJHO OTEPUPOBATh MOHATHUSAMH: YETHOCTh (DYHKIMH, TEPUOTUYHOCTH
(GbyHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMHA, MOHOTOHHOCTh (DYHKITUU, SKCTPEMYM (PYHKIIUH,
HauOoJIbIlIce W HAMMEHbIIIeE 3HAYCHUsI (PYHKIIMHM HAa TPOMEKYTKE; YMEHHE MPOBOJUTH
nccaenaoBanue QyHKIUU;

YMEHHE HCIO0JIb30BaTh CBOWCTBA M Tpaduku (DYHKIHMH I pelieHUus ypaBHCHU,
HEpPaBeHCTB M 3aJady C I[apaMeTpaMH; H300paxkaTh HAa KOOPJMHATHOM IIOCKOCTHU
MHO>KECTBA PEllICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

TPy 09

YMCHHC CBO6OI[HO OIICPUPOBATH NOHATHAMMU: IIOCIICAOBATCIIBHOCTD, apI/I(i)MeTI/I‘leCKaH
IIporpeccus, recoMEeTpuICCKas IMporpeccus, OECKOHEYHO Y6BIBaIOIHa$I TCOMETPUUCCKasA
IIporpeccus; yMCHUC 3a/laBaTh IIOCIIE€A0BATCIbHOCTH, B TOM YHCJIE C TIOMOIIBIO

PEKYpPEHTHBIX hopmyi;

[1Py 10

YMEHHE ONEPUPOBATH MOHATHIMHU: HETIPEPHIBHOCTE (DYHKIIMH, ACUMIITOTHI rpaduka
GbyHKIMH, TIepBas U BTOpasi IPOU3BOAHAS PYHKIIUU, TEOMETPUUYECKUI U (PU3NUECKHIA
CMBICT IIPOU3BOJAHOM, IEpBOOOpa3Hasi, ONPEACICHHbIN HHTErpajl; yMEHHE HaXOIUTh
aCUMNTOTHI rpaduka GyHKIUN; YMEHUE BHIYUCISATH TPOU3BOIHBIEC CYMMBI,
MIPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU (PYHKIIMIA, HAXOJUTh YpaBHEHHE KacaTellbHOM

K rpaduky QyHKIUY;

Py 11

YMCHHEC ONICPpUPOBATH NNOHATUAMU: KOMIIJICKCHOC YHCJIO, COMTPSAKCHHBIC KOMIIJICKCHBIC
qucia, MOAYyJib U apryMCHT KOMIIJICKCHOTO YHCJia, (bopMa 3allMCU KOMIIJICKCHBIX YHUCCII
(reOMeTpI/I‘-ICCKaH, TPUTOHOMETPUUCCKAA U anre6pa1/1qecxaﬂ); YMETH ITPOU3BOAUTH
apI/I(I)MeTI/ILIeCKI/Ie JIENCTBUS C KOMILUIEKCHBIMU YUCJIaMU; MIPUBOJUTH ITPUMCPBI
HCITIOJIb30BAHHA KOMITJICKCHBIX YHUCCII,

TPy 12

yMeHHUE CBOOOHO ONEpUPOBaTh MOHATUAMU: cpellHee apu(mMeTHIecKoe, MeinaHa,
HauOoJIbIIee U HaMMEHbIIIee 3HAYSHUs, pa3Max, JUCIEPCHs], CTaHIapPTHOE OTKIOHEHHUE
JUIsl OTIMCAHMS YUCIIOBBIX JAaHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUYECKUE JaHHBIE, B TOM
qucie ¢ IpUMEHEHHEeM rpaguyeckux METOI0B U AEKTPOHHBIX CPECTB; IpaduuecKu
UCCIIeI0BAaTh COBMECTHBIE HAOIIOIEHHSI ¢ TOMOIIBIO IMarpaMM pacCeuBaHUs U
JIMHEWHOU PErpeccuu;
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[Py 13

YMEHHE HaXOUTh BEPOSTHOCTH COOBITHUI C HCIIOJIb30BAHUEM I'PahUUECKUX METOIOB;
MPUMEHSTH TSl pEIICHUS 321249 (OPMYITBI CIIOKEHHSI i YMHOXKEHUS BEPOSTHOCTEH,
(dhopmyiy MoHOM BeposTHOCTH, (hopMyny bepHynmu, komOnHATOpHBIC (DAKTHI U
(hOopMyITbI; OLIEHUBATH BEPOSTHOCTU PEATLHBIX COOBITUI; YMEHHE ONIEPUPOBATH
MOHATHAMHU: CITydaiiHasi BEIMYMHA, pacTpe/ielIieHUe BEPOSTHOCTEH, MAaTEMAaTHIECKOE
OKHJaHWE, TUCTICPCUS U CTAHIAPTHOE OTKJIOHECHUE CITYyJalfHOW BEIIMIMHBI, (PYHKIIUN
pacmpesesieHus U TUIOTHOCTH PAaBHOMEPHOTO, MIOKA3aTeIbHOTO M HOPMAaJTLHOTO
pacripeniesieHuil; yMeHHEe UCTIOIb30BaTh CBOMCTBA N3YUEHHBIX PacIpeaesICHIH Is
pelIeHHs 3a/1a4; 3HAKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBIIINAX YUCEII, METOIbI
BBIOOPOYHBIX MCCIICIOBAHUN; YMEHUE IPUBOIUTH IPUMEPHI TIPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B MPUPOIHBIX U OOIECCTBEHHBIX SBJICHUSX;

TPy 14

YMCHUEC CBO60)1HO OIICPpUPOBATH NOHATHAMMA: TOUKA, IIpsAMaA, IJIOCKOCTb, ITIPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUN yroJl, IBYTPAHHBIN yroJl, TPEXI'PAHHBIA YroJ1, [IEPECEKAr0IINECS,
mapaJlyICJIbHBIC U CKPCIIUBAIOIIUCCA ITPAMBIC, ITAPAJIIICIbHOCTD U MEPIICHAUKYIIAPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YTOJI MKy IPSIMOU U IJIOCKOCTBIO,
YroJI MEXTy TUTOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh MIPH PEIICHUH 33124 U3y9YEeHHBIC
(akThl U TEOPEMBI INTAHUMETPUHN; YMEHHUE OLIEHUBATh pa3Mepbl 0OHEKTOB B
OKpyXaromeM MHUPE; YMEHUC OIICPUPOBATH IMMOHATHAMU: MHOTOTPAHHUK, CCUCHUC
MHOTOTpaHHUKA, MPaBUJIbHBI MHOTOTPaHHUK, MPU3Ma, TUpaMua, purypa u
MOBEPXHOCTH BpAICHHUS, IIFIIMH/IP, KOHYC, Iap, cdhepa, pasBepTKa IOBEPXHOCTH,
CeueHHs KOHyca M IWJIHHIPA, TapajuleIbHBIE OCH WM OCHOBAHHIO, CEUEHHE I1apa,
TUTOCKOCTD, Kacarommasicst c(hepbl, MMINHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYphl K TOBEPXHOCTHU BPALLEHUS, UX
CEUEHHs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATH CBOWCTBA
reOMETPUUECKUX PUTYp, CAMOCTOSITENBHO (GOPMYIUPOBATH ONPEACTICHUS N3y4aeMbIX
¢buryp, BBIABUTATh TUIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX QUryp,
000CHOBBIBATH WJIH ONPOBEPraTh UX; YMEHHE MPOBOAUTH KiIacCUPUKAIKIO (GUTYD TTO
pa3IMYHbBIM MPU3HAKAM, BBHITIOJHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHHUSI,;

TPy 15

yYMEHHUE CBOOOHO ONEPUPOBATH MOHITUSMU: ILIOMIAIh PUTYPBI, 00BeM QUTYPHI,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOYKH JIO THIOCKOCTH, PACCTOSTHUE MEXTY TIPSMBIMH,
paccTosiHIE MEXTY IIOCKOCTSIMH, TUIOIA b chephl, TUIOIIA b MOBEPXHOCTH MTUPAMHUIBI,
MPHU3MBI, KOHYCa, IWIHHPA, 00beM Ky0a, IPSIMOYTOJIBHOTO MapajuieieuIe/a,
MUPaMUIbI, IPU3MBI, IWJIHHIPA, KOHYCA, apa; yMEHHE HAXOAUTh OTHOIICHHE 0OhEMOB
1o00HBIX huryp;

[Py 16

YMCHHC CBO6OI[HO OIICPpHUPOBATH INOHATHUAMU: IBUIKCHUC, HapaJIJICJ'IBHHﬁ IIEPECHOC,
CUMMCTPHA Ha INIOCKOCTU U B ITPOCTPAHCTBE, IIOBOPOT, npeo6pa30BaHHe HO,I[O6I/I$I,
HO,Z[O6HI>IC (bHprbI; YMCHHE pacCllO3HABATb PABHBIC U l'IOI[O6HBIC (1)I/Il"ypbl, B TOM 4HUCJIC B
IprUpoac, UCKYCCTBEC, apXUTCKTYPEC; YMCHUC UCIIO0JIb30BATh TCOMETPUYCCKUC
OTHOIICHUSA, HAXOJUTb 'COMCTPUUICCKUC BCIIMINHDBI (,Z[J'II/IHa, yroJi, miomanib, O6T>CM) IIpu
PCHICHNHU 3a4a4 U3 IPYTUux y‘le6HBIX IMpCIAMCTOB U U3 peaanoﬁ JKHU3HU,

[Py 17

YMCHHC CBO6OI[HO OIICPUPOBATH MNOHATHAMUA: IPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, IIPONU3BCIACHUC
BCKTOpPa HA YUCJIO, PA3JIOKCHHUEC BCKTOPA 110 6a3ncy, CKaJIApHOC NPOU3BCACHUC,
BCKTOPHOC NPOU3BCACHUE, YT'OJI MCXKAY BEKTOPAMH; YMCHHUEC UCIIOJIb30BATh BeKTOpHLIﬁ
n KOOp,Z[I/IHaTHHﬁ MCTOA MJIAA pCHICHUSA TCOMETPUUCCKUX 3a1a1 U 3a1a4 APYTUX y‘le6HHX
IpeaAMCETORB; OIICPHUPOBATH MIOHATUAMU: MAaTpHUIIA 2x2u3x 3, ONpCACINUTCIIb MAaTPUIIBI,
PCOMCTpI/IquKI/Iﬁ CMBICIT OITPCACTIUTCIIA,

[Py 18

YMCHHUEC MOJACIINPOBATh PCAJIBHBIC CUTYyallUN HA A3BIKC MATCMATUKH,; COCTABJIATH
BbIPpAKCHHA, YPaBHCHHA, HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/la4yu, UCCICAOBATH
NMOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allllapaTra anre6pL1, HHTCPIPECTUPOBATH
HOJ'Iy‘IGHHLIfI pe3yiabTaT, CTPOUTH MATEMATHYCCKUC MO/JCIIN C TIOMOIIBIO
TCOMCTPHUICCKUX MMOHATUM U BCJIMYHNH, PCIIATH CBA3AHHBIC C HUMHW MPAKTUYCCKUC
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3a/1a4y; COCTABJIATh BEPOSTHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH I10y4EHHBIN
pe3ynbTaT; pelarh NpUKIaIHbIe 3a0a41 CPEACTBAMU MATEMAaTHYECKOIO aHAJIN3a, B TOM
YHCIIEe COLMATbHO-IKOHOMUYECKOT0 M (PU3HUECKOT0 XapaKTepa;

[Py 19

yYMEHHUE BBIOMPATh MOIXOAAUINI METOI UIs PELICHUS 3a]Jaui; TOHUMaHNE 3HAYUMOCTH
MaTeMAaTUK{ B M3YYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUH; YMEHUE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKH B UICKYCCTBE, YMEHUE IIPUBOJAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON U MUPOBOM MAaTEMAaTUYECKON HAYKHU.

B  nmpoumecce  ocBoeHus

LIEJICHAIIPABJIEHHO  ()OPMUPYIOTCS

npeamera

YHUBEPCAIIbHBIE

«Marematuka» y  00yyaroluxcs

y4ueOHbIC JICUCTBUS, BKJIIOYas

dbopMUpoBaHUE KOMIMETEHIMI 00ydaromuxcs B 00J1acTh y4yeOHO-UCCIAEA0BATENbCKON U

HpOGKTHOﬁ ACATCIIBHOCTH, KOTOPBIC B CBOIO OYUCPCIb 00ecIeunBaroOT MpCEMCTBCHHOCTD

dbopmupoBanus o6mux kommnerennuit GI'OC CIIO.

Buabl yHuBepcaabHbIX Y4eOHbIX Koas! HaumenoBanue OK (B cooTBeTCTBHH C
nedcTBUM OK ®I'OC CIHO no 35.01.27 Macrep
PIoC COO CeJIbCKOXO03sIiCTBEHHOT 0 IPOU3BO/ICTBA)
[To3naBarenbHble yHUBepcanbHbIe yaeOHbie | OK 02 | Mcrmonb30BaTh COBpEMEHHEIE CPENICTBA
neiictBus (popmupoBaHue COOCTBEHHON MOUCKA, aHAJIN3a U UHTEPIPETALINHI
00pa3zoBaTeNbHON CTpaTEruu, CO3HATEILHOE nH(pOPMaIUA U HHGOPMAITHOHHBIC
(dhopmupoBaHre 00pa30BaTEIHLHOTO 3aIIPOCa) TEXHOJIOTHH JIJIs1 BHITIOJTHCHHS 337124
npodeccuoHabHOM e TEIbHOCTH
KoMmmyHUKaTHBHBIE YHUBEPCATbHBIC OK 04 | BddextuBHO B3aUMO/JICCTBOBATh u
y4eOHbIE JCUCTBUSA (KOJUICKTUBHAS U paboTaTh B KOJUIEKTHBE M KOMaH/IE
WHIUBUyJIbHAS IEATEIIBHOCTD TSI OK 06 | ITposiBisITH rpaXkJaHCKO-MaTPUOTHYECKYIO
pelieHns yueOHbIX, T03HABATEIbHbIX, MO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
HCCIIEIOBATENIbCKHUX, TPOCKTHBIX, MOBEJCHWE Ha OCHOBE  TPAJUIIMOHHBIX
npodeccuoHalbHBIX 3a7a4) 001Ie4eNIOBeYeCKUX IIEHHOCTEH, MPUMEHSTh
CTaH/aPThl aHTUKOPPYIIIMOHHOTO TIOBEICHUS
PerynsatuBHbIC yHUBEpCAIbHBIC YI€OHBIE OK 01 | BeiOupare  cmocoObl  pemieHus — 3a1ad
necTBUs (LieNenoaranue, niaHupoBaHue, npodeccrnoHanbHO I JeSITeNIbHOCTH
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;
MIOCTPOECHUE UHIMBUIYAJIbHOU OK 03 | IlnanupoBath U peanr30BbIBATb COOCTBEHHOE

00pa3zoBaTeIbHON TPACKTOPUH)

npodeccuoHanbHOEe U JUYHOCTHOE PA3BUTHE,
OPEeINPUHUMATEIbCKYIO  JIeATEIbHOCTh B
npodeccuonanbHoil  cdepe, HUCMOIB30BAThH
3HaHWsSI 1O (UHAHCOBOM TPaAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaLlUsAX

B nensix moaroroBku o0ydarommxcs K Oyaymieit mpohecCHoHATbHON IeATeTbHOCTH

Npu U3ydyeHHH YyudeOHoro mnpenmera «MaremaTuka

3aKJIaabIBACTCA OCHOBA JIA

dopmupoBanus 1K B pamkax peanuzanuu OOII CIIO mo mpodeccun 35.01.27 Mactep

CEIBbCKOXO035MCTBEHHOTO IIpOU3BOACTBA.

Koasl IIK

HaunmenoBanmue IIK (B coorBercTBUM ¢ PT'OC CIIO no 35.01.27 Macrep
CeJILCKOXO03SICTBEHHOT0 ITPON3BO/ICTBA)
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Koasl IIK

HaumenoBanmue IIK (B coorBercTBUM ¢ PT'OC CIO no 35.01.27 Macrep
CeJIbCKOXO035ICTBEHHOT0 ITPOM3BO/ICTBA)

HaumenoBanue B/]

BoinojiHeHHne MEXaHU3UPOBAHHBIX paﬁoT B CeJIbCKOXO0351iiCTBEHHOM NMPOU3BOJACTBE C MOAACPKAHUEM

TCXHUYICCKOI'o COCTOSIHMSA CPEACTB MEXaHU3allUH.

I1K 2.2.

Buocuts YIIO6p€HI/I$I C 3aJaHHBIMHU arpOTCXHUYCCKUMU Tpe6OBaHI/I$IMI/I.

I1K 2.4.

BbinosiHATh yOOpouHbIe pabOThI € 33 JaHHBIMU arpOTEXHUYECKUMU TPEOOBAHUSIMU.

2. OFBEM YYEBHOI'O ITPEJMETA U BUJIbl YYEBHON PABOTHI

Bua yueOHoi#i paGoThl O0bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl YUeOHOT0 npeaMeTa 234
OcHOBHOE coJep:KaHHe 223
B T. 4..

TEOpPETUIECKOE 00yUeHre 125
nmabopaTopHbBIE/TTPAKTHYCCKAC 3aHITHS 98
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEpPKAHME 3
B T. 4.

TEOpPETHYECKOE 00yUeHne 3
J1a00paTOPHBIC/ TIPAKTUYECCKUE 3aHITHS 0
CamocrosiTesibHast padoTa 0
KoncyabTanuu 4
IIpome:kyTouHas arTecTauus (IK3aMeH) 4
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3. COAEP’KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA

MATEMATHUKA
Hanpasiienue
O6Len Kon Kon BOCIHUTATEIbLHOI
HaumenoBanue Copep:kanue yueOHOro MaTepuaJa u GpopmbI B 00pa30BaTeJbHOr0 | 06Pa30BaTEILHO JE’;EE(T)I:T’HIZ(;Z:)
pa3e/aoB M TeM OPraHU3aANMH IesATeIbHOCTH 00y4al0MUXCS yacax | pesyabtata ®I'OC | ro pesyabraTta
COO ®I'0OC CIO pesytbrara
nporpamMMbl
BOCIHUTAHUS
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
Paznen 1. YUCJIA U BBIYUCJIEHUS 34
Tema 1.1 Conepxkanne y9eOHOTo MaTeprasia 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Mnuo:xecTBa PammonanpHble uncna. OOBIKHOBEHHBIE W JICCATHUYHBIE 2 JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
PallMOHAJIBHBIX | 1no0HM, TPOILEHTHI, OECKOHEUYHBIC IMEPUOJUYECKHE APOOH. MP 01, MP 02, MP JIPBP 18, JIPBP
H ApudMmeTnyecke oIepaliy ¢ PalUOHATLHBIMU YUCIAMH, 03,MP 04, MP 07, 19, JIPBP 21,
ACHCTBHTENBHBIX | oo 6nas0panns  UHCIOBBIX  BBIpakeHWil. [IpHMeHeHHe MP 16, MP 18, MP JIPBP 22
yucesa 19, MP 20, I[1P6 IlosH

npoOel ¥ TIPOLICHTOB ISl PeIIeHUs MPUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTpaciieil 3HAaHUN U PealbHOM KU3HHU.
JleiicTBUTEIbHBIC Panmonanpueie u
HppalMoOHAIbHBIE Yucia. ApUPMETHYECKUE ONEpPalnH C
JNEHCTBUTENbHBIMU yuciaMu. [IpuOnmkEHHbIe BRIYUCICHUS,
MpaBUJia OKPYIJIEHUs, MPHUKUAKA M OLIEHKAa pe3yiabTaTa
BBIUMCIICHUH.

Harypanbnbie u nensle yncna. [IpusHaku AeTuMOCTH TIeNbIX
YHCel.

[IpuMeHeHre TPHU3HAKOB JIETUMOCTH  LEIBIX  YHCEll,
HauOonpmuii o0  nmenurtens (mamee — HOJM) wu
HauMeHblee obuiee kpatHoe (naee —HOK), octatkoB mo
MOJyit0, aiaroputMa EBkimpma g pemieHuss 3anad B
LICNIBIX YHCIaX.
KommiekcHele

qucia.

qucIa. AnreOpanyeckas "

01,1TP6 02, IIP6 03
1Py 01, ITPy 02,
1Py 05, ITPy 06,
1Py 11, ITPy 19
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIHMTAHNS
TPUTOHOMETpHUYECKass (OpMBI  3aMHUCH  KOMIUIEKCHOTO
yucina. ApudMeTHYecKue omepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0pakeHne  KOMIUIEKCHBIX  4YHMCENl  Ha
KoopAMHATHOW Miockoctu. Popmyna Myaspa. Marpuna
CUCTEMBI JIMHEMHBIX ypaBHeHHHU. OnpenenuTens MaTpHUIbI
2X2, ero reOMeTPUICCKUI CMBICT U CBOMCTBA; BHIUMCIICHHE
€ro 3HAYCHHS; MPUMEHEHUE OMPEISTUTENS IS PelIeHUs
CHUCTEMBI JINHEHHBIX YPaBHCHUH.
[Ipaktrnueckoe 3anstue Ne 1: «PaccMoTpenue 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
apuMETUUECKUX ACUCTBUN HAJ YHCIAMI) JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, IIP6 IlozH
01,11P6 02, IIP6 03
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19
Ilpogpeccuonanvno opuenmuposannoe cooepircanue
[IpakTUKO-OpHEHTUPOBOYHBIE 3aa41 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 OK 06 JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, I[IP6 TlozH

01,1IP6 02, ITP6 03
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HanpasJiienue

O6Lem Kon Ko BOCIIUTATEILHOM
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NMpOrpaMmbl
BOCIIUTAHUS
IIPy 01, IIPy 02,
1IPy 05, 1Py 06,
IIPy 11, IIPy 19
Tema 1.2 Coneprxkanne yaeOHOTo MaTepuasa 4
Crenenn ¢ Crenenp ¢ menbiM mokazatenem. CranmaptHas ¢opma 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
HeJIbIM 3allMCH  JIEHCTBUTEJILHOTO YHCIIA. Hcnons30BaHne JIP 28, JIP 32, JIP 14, JIPBP 16,
ToKa3zaTeJjiem nmoaxoasamiei  (GopMbl  3aMHMCH  JCHCTBUTEIBHBIX YHUCET 34,MP 08, MP 09, JIPBP 18, JIPBP
JUIsl  PEIICHHWS TPAaKTHUYECKHX 3aJad M TPEICTABICHHS MP 10, MP 11, MP 19, JIPBP 21,
JAHHDIX. 12, MP 13, IIP6 JIPBP 22
. 01,I1P6 02, IIP6 03 TloszH
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTENEHH. [Py 01, [Py 02,
IIPy 05, I1IPy 06,
IIPy 11, IIPy 19
[IpakTuueckoe 3ansitue No2: «Pelenne npparmoHaibHbIX, 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
MOKa3aTeJIbHBIX YPAaBHCHUN» JIP 28, JIP 32, JIP 14, JIPBP 16,
34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, IIP6 JIPBP 22
01,I1P6 02, IIP6 03 TlosH
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19
Tema 1.3 Coneprxanue yueOHOTO MaTepuana 4
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HanpasJiienue

O6Lem Kon Ko BOCIUTATEIbHOM
HaumenoBanue Copep:xaHue yueOHOro MaTepuaja u popmsl B 00pa3oBaTeIbHOIO | 00pPa30BaTeIbHO padoTsI, ko
pa3iesioB U TeM OpraHu3aNuu e TeJbHOCTH 00yYa0IMXCs yacax | pesyabrata ®I'OC | ro pe3yabrara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
Apudmerndyeckn | ApupMeTnyeckuii  KOpeHb  HATYpajJbHON  CTENEHH. 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
il KopeHb N-oi JleiicTBus ¢ apuPMETHUYSCKUMU KOPHSIMH HaTypaIbHOM JIP 28, JIP 32, JIP 14, JIPBP 16,
CTeNneHu CTEMEHH. 34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, I[IP6 JIPBP 22
01,1TP6 02, ITP6 03 IosH
IIPy 01, ITPy 02,
IIPy 05, 1Py 06,
IIPy 11, IIPy 19
[TpakTuueckoe 3anstue Ne3: «BpluncieHne U CpaBHEHHE 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
KOpHEi» JIP 28, JIP 32, JIP 14, JIPBP 16,
34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, I[IP6 JIPBP 22
01,11P6 02, I1P6 03 llozH
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19
Tema 1.4 Copepxanue yueOHOro Marepuaia 8
Jlorapudmmyeck | JTorapudm uncna. JlecATHUHbIE U HATYPATbHbIE JOTapU(MBL. 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

ast pyHKuus

IIpaBuna neiictuit ¢ norapudmamu. Ilepexon k HOBomy
ocHoBaHu10. [IpeoOpa3oBaHue panMOHAIBHBIX U
HUPPALMOHAIIBHBIX BBIPAKEHUM.

[IpeoOpa3oBaHue CTENIEHHBIX, IOKA3aTENbHBIX U
norapu(pMUUECKUX BbIpAKEHUN

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03,MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,11P6 03,
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlozH
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HanpasJiienue

BOCIIUTATEILHOM
Oo0Lem Kon Kon 260 TLL KO
HaumeHoBaHnue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO .fnqﬂocT,Horz:)
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara
C0O0 ®roc Cro pesyabrara
NMpOrpaMmbl
BOCIIUTAHUA
IIPy 11, IIPy 19
[Ipaktuueckoe 3austue Ned: «Haxoxienre 3HaUeHUM 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

jorapu@ma 1o nNpou3BOJIbHOMY OCHOBAHUIO»
[IpaxkTnueckoe 3ansaTue NeS: « Beruucnenue u cpaBHEHUE
sorapudmoB»

[IpakTueckoe 3anarue Ne6: «Pemenue norapupmMuueckux
YPaBHEHUW»

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03,MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,11P6 03,
1Py 01, ITPy 02,
[Py 05, ITPy 06,
1Py 11, ITPy 19

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH

Tema 1.5
Dopmy.Jibl

TPUTOHOMETPHUH.

Tpuronomerpu4
ecKue
YPaBHeHHUA

Coneprkanue yaeOHOTo MaTepuasa 13

CHHYyC, KOCHHYC U TaHT€HC YMCIIOBOr0apryMeHTa. 2 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC YHCIOBOTO JIP 25, JIP 26, JIP 2§, 14, JIPBP 16,

aprymenTa. TpuroHomerpudeckas OKpy HOCTb, JIP 32, JIP 34, MP 08, JIPBP 18, JIPBP

OTpeieJICHUE TPUTOHOMETPUUECKUX (DYHKIIMH YHCITIOBOTO MP 05, MP 10, MP 19, JIPBP 21,
11, MP 12, MP 13, JIPBP 22

aprymenTa. I1P6 01,1IP6 02, I1P6 osH

OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBIL. } 03, I7Py 01, ITPy 02,

[IpeoOpazoBanme TPUTOHOMETPHUUECKUX BBIP@XKCHHUH. 1Py 05, TPy 06,

Peurenne TpuroHoMeTpUYECKUX ypaBHEHUN 1Py 11, [IPy 19

[IpakTndeckoe 3anstue Ne 7: «PaccMoTpeHne paJuaHHOTrO 10 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

METO/1a U3MEPEHHUS YITIOB BPAILICHUS U CBSA3b C IPagyCHON
MEpO».

[Ipaktuueckoe 3ansTue Ne8: «PaccMoTpeHne 0CHOBHBIX
TPUTOHOMETPHUECKUX TOKAECTB, (POPMYI CIOKEHHS U
YIABOEHUA.

JIP 25, JIP 26, JIP 28,
JIP 32, JIP 34,MP 08,
MP 09, MP 10, MP
11, MP 12, MP 13,
1IP6 01,11P6 02, I1P6

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlozH

22




HanpasJiienue

BOCIIUTATEIbHOMN
Oobem Kon Kon
HaumeHoBaHue Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTBL, koA
pa3aesioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTrara JIHHHOCTHOTO
COO0 ®roc Cro pesyAbTata
MpPorpamMmbl
BOCIIUTAHUSA
[MpakTryeckoe 3ausTre Ne 9: «IIpeobpa3oBaHue CyMMbI 03, I1Py 01, 1Py 02,
TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHUE, 1IPy 05, 1Py 06,
npeoOpa3zoBaHKe MPOU3BEIEHUS TPUTOHOMETPHUECKHX IIPy 11, IIPy 19
(hyHKIHH B CyMMYy».
[IpakTudeckoe 3ansitue Ne 10: «Pemenne mpoctedmmx
TPUTOHOMETPUYECKHX YPAaBHEHHI U HEPABEHCTBY
[IpakTudeckoe 3ansitue Ne 11: «Pemenne mpoctedmmx
TPUTOHOMETPUYECKUX (PYHKIMI: apKCHHYC, apKKOCHHYC,
ApKTaHTeHC»
KonTtpoJsbHas padora Nel 1 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

JIP 25, JIP 26, JIP 286,
JIP 32, JIP 34,MP 08,
MP 09, MP 10, MP
11, MP 12, MP 13,
11P6 01,11P6 02, I1P6
03, I1Py 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19

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

Pazpgen 2 ®YHKIUU U TPAOUKU 22
Tema 2.1 CopepxaHue yueOHOTro MaTepuala 5
DyHKUUH OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHH. 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

I'padux GpyHKIMH, TOCTpOeHHE I'PpadUKOB (PYHKIIHIA,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

I'eomerpuueckue o0pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOH IIIOCKOCTH.

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,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH
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HanpasJiienue

BOCIIUTATEIbHOMN
Oobem Kon Kon 5
HaumeHoBaHue Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO Pa0OTRI, KO
pa3aesioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
C0O0 ®r'oC CIO pesyabrara
NporpamMmbl
BOCIIUTAHUSA
MP 22, MP 23, MP
26, 1IP6 04, I1P6 05,
IIPy 01,11Py 08,11Py
19
[TpakTunueckoe 3anstue Nel2: «PaccMoTpeHre mpuMepoB 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

3aBUCHUMOCTEN MEXly IEPEMEHHBIMU B pealbHbIX Mpolieccax
U3 CMEXHBIX IUcHUIUIMH. Onpenenenue GyHKIHM.
[Toctpoenne u urenue rpadukos ¢pyaknuid. MccneqoBanue
byHKIIHI

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, 11P6 04, 11P6 03,

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

Tema 2.2
CBoilicTBa

Gynxumii

IIPy 01,I1Py 08,11Py
19

Cogneprkanne ydeOHOro MaTepuasa 7
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCT, 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MEePUOIUYHOCTbD. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HaHOOJIbIIIEE U MP 01, MP 02, MP JIPBP 18, JIPBP
HavMEHbIIIEEe 3HAYEHUS], TOUKHU SKCTPEMYyMa. 03,MP 04, MP 07, 19, JIPBP 21,
I'paduueckas naTEpIpETALIHSL. MP 16, MP 18, MP JIPBP 22
[TpumMeps! GYHKIIMOHANBHBIX 3aBUCUMOCTEN B pealbHBIX 19, MP 20,MP 21, llozH
MpoLEeCcCaX U SABICHUAX. MP 22, MP 23, MP
Apudmernueckue onepanuu Haa GyHKusiMu. CloxHas 26, I1P6 04, I1P6 05,
¢bynkuus (komnosunys). [ToHsTre 0 HeMpepbIBHOCTH 1IPy 01,1IPy 08,1IPy
¢GyHKIMH. 19
[Ipaktuueckoe 3ansitue Ne 13 «M3yueHue cBOMCTB JIMHEWUHOM, 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

KBaJIPaTUYHOM, KyCOUHO-JIMHEHHOM U APOOHO- TMHEHHOM

JIP 14, JIP 16, JIP 20),

14, JIPBP 16,
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HanpasJiienue

BOCIUTATEIbHOM
Oo0bem Kon Kon 5
HaumenoBanue Coaep:xkaHue yueOHOro Matepuaja u Gpopmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO PADOTLI, KON
pa3iesioB U TeM OpraHu3aNHu AeATeJbHOCTH 00yYAI0IIUXCS yacax | pesyabrata ®I'OC | ro pe3yibrara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
¢dbynakuumii. HenpepsiBHBIE U TTeproAMUeCcKie (QYHKIIUH. MP 01, MP 02, MP JIPBP 18, JIPBP
CaoiicTBa u rpaduKku CUHYyCa, KOCUHYCa, TAHT€HCA U 03,MP 04, MP 07, 19, JIPBP 21,
KOTAHI'€HCAY. MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, IlozH
MP 22, MP 23, MP
26, I[1P6 04, I1P6 05,
IIPy 01,I1Py 08,I1Py
19
Tema 2.3 CopepxaHue yueOHOro Marepuala 3
OopaTtHble OO6nacTb onpeseseHus 1 00J1acTh 3HAYCHU 00paTHOU 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pynkuun byHKINH. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
I'paduk oOpaTHO# HyHKIIUH. MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, llozH
MP 22, MP 23, MP
26, I1P6 04, I1P6 05,
1IPy 01,11Py 08,11Py
19
Tema 2.4 Copepxanue yueOHOro Marepuala 7
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO IHIHOCTHOLO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara
COO ®IrocC Cno pesyabrata
NporpamMmbl
BOCIIMTAHUS
CreneHHble, Onpenenenus GyHKIUH, X CBOMCTBA U TpadUKH. 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nokasarejbHble, | [IpeoOpa3oBanus rpaukoB. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
gorapu¢muyeck | [lapamiensHbIi nEPEeHOC, CAMMETPUS OTHOCHTEIIBHO OCEH MP 01, MP 02, MP JIPBP 18, JIPBP
ue u KOOPAWHAT U CHMMETPHSI OTHOCUTEIBHO Havdaja KOOPAWHAT, 03,MP 04, MP 07, 19, JIPBP 21,
TPUTOHOMETPHYE | CHMMETPHUS OTHOCHTEIIBHO NIPSIMON Y = X, PaCTSKEHUE U MP 16 21, MP 22, JIPBP 22
ckue pyHKuuH. CKaTUe BIOJIb OCEN KOOPAUHAT. MP 23, MP 26, IIP6 IlozH
Oo0paTHble 04, 11P6 05, IIPy
TPUTOHOMETpHYe 01,IIPy 08,1IPy 19

ckue PyHKIMH.

[Ipaktnueckoe 3anarue Ne 14 «Pemernie  0OpaTHBIX 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Tpuronomerpuieckux ¢ynkiuu. [IpeoOpazoBanust rpaduxa JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
¢dbyakuun. ['apmonndeckue konebanus. [Ipukimanneie 3amaun. MP 01, MP 02, MP JIPBP 18, JIPBP
[Toka3zarenbHbIe, TorapuPMHUUECKUE, TPUTOHOMETPUICCKHE MP 22, MP 23, MP 19, JIPBP 21,
yYpaBHEHUS U HEPABEHCTBAY. 26, I[1P6 04, I1P6 05, JIPBP 22
IIPy 01,I1Py 08,I1Py IlosH
19
KontpoabHnas padora Ne2 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, TloszH
MP 22, MP 23, MP
26, I1IP6 04, IIP6 05,
1IPy 01,11Py 08,1IPy
19
Pa3nen 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 28
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIHMTAHNS
Tema 3.1 Coneprxkanne yaeOHOro MaTepuaa 9
ITocaemoBaTeabH | CriocoObI 3aJaHNUS U CBOMCTBA YHUCIIOBBIX 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
OCTH. MOCJIEIOBATEILHOCTEMN. JIP 14, JIP 16,MP 28, 14, JIPBP 16,
[TonsiTue o mpexene nocienoBareabHOCTU. CyniecTBOBaHHE MP 29, MP 30, MP JIPBP 18, JIPBP
npejaena MOHOTOHHOM OrpaHUYeHHON MOCIEA0BATEILHOCTH. 31, IIP6 06, IIP6 07, 19, JIPBP 21,
CyMMHpOBaHHE MOCIEN0BATEILHOCTEN. beCKOHEUHO IIPy 01, IIPy 09, IIPy JIPBP 22
yOBIBarOIIasi TEOMETPUYECKasl MPOTPECCUST M €€ CyMMa. 10, IIPy 19 llosH
[IpakTuueckoe 3anstue Ne 15: «PaccMoTpeHne 4ucioBou 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MOCJIEA0BATEILHOCTH, CIIOCOOBI €€ 3a1aHus, BEIYHMCICHUS JIP 14, JIP 16,MP 28, 14, JIPBP 16,
YJIEHOB MOCIEe0BaTeIbHOCTH. [Ipeaen nocienoBareabHOCTH. MP 29, MP 30, MP JIPBP 18, JIPBP
beckoneyHo yObIBaroOIIasi TEOMETPUYECKAsT POTPECCHUS. 31, I1P6 06, I1P6 07, 19, JIPBP 21,
IIPy 01, IIPy 09, IIPy JIPBP 22
10, IIPy 19 TloszH
Tema 3.2 Conep:xaHue y4eOHOro Marepuaja 9
IIpousBoanas. [TonsaTue o mpon3BoOHON (DYHKIIUH, €€ TECOMETPUUSCKUNA U 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

(bu3uvecKuii CMBIC. YpaBHEHHE KacaTeIbHOU K rpaduKy
(GyHKIHH.

[IpousBoiHBIE CyMMBI, Pa3HOCTH, POU3BEACHHUS, YACTHBIE.
[Ipou3BoiHBIE OCHOBHBIX JI€MEHTAPHBIX (PYHKIIUH.
[IpumeHeHre NPor3BOIHOM K HCCIeI0BaHUIO0 (DYHKIIUN 1
MOCTPOEHUIO IPa(hUKOB.

[IpousBoaHbIe 00paTHOM QYHKIIUU ¥ KOMIIO3UIIUN ()YHKIIHH.
[IpuMeps! HCTIOIB30BaHMS POU3BOIHOM AJI HAXOXKICHUS
HaWTY4IIEero peleHus B IpUKIaIHbIX 3a1a4axX. Bropas
MIPOU3BO/IHAS, €€ TEOMETPUUYECKHUI U (PU3UUECKUI CMBICIT.
HaxosxaeHue ckopocTu iist mpoLecca, 3a1aHHoro (GopMysIon
U TpaUKOM.

JIP 14, JIP 16,MP 28,
MP 29, MP 30, MP
31, ITP6 06, 11P6 07,
1IPy 01, IIPy 09, IIPy
10, I1IPy 19

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

BOCIIUTATEIbHOM
Oo0bem Kon Kon 5
HaunmenoBanme Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO PADOTHI, KOA
pa3aeyioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pesyabrara JIHHHOCTHOTO
COO ®IrocC Cno pesyabrata
NporpamMmbl
BOCIIMTAHUS
[Tpaktuueckoe 3anstue Nel6: «PaccMoTpeHre ypaBHEHHE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
KacarenbHOMU B 00meM Buze. [IpaBuna u popmyms JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
muddepeHupoBanms, TAOIUIA TPOU3BOIHBIX AJIEMEHTAPHBIX MP 01, MP 02, MP JIPBP 18, JIPBP
dbynaknwmii. MccnenoBanre GyHKIIUM ¢ TOMOIIBIO 03,MP 04, MP 07, 19, JIPBP 21,
npon3BoiHOM. Haxoxknenrne HanboabIero, HANMEHBIIIETO MP 16, MP 18, MP JIPBP 22
3HAYEHUS U SKCTPEMAJIbHBIX 3HAUYEHUN PYHKLIHUN. 19, MP 20, I1Po6 06, IlozH

1IP6 07, ITPy 01, ITPy
09, ITPy 10, ITPy 19

Tema 3.3
IlepBooOpa3nas
U MHTerpaJ.

Conepkanne yaeOHOro MaTepuaa 10
IIpuMenenue onpeieIcHHOT0 HHTerpalia ISl HaX0XKISHHS 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
IUIOIIAAN KPUBOJMHEHHOM TpaIeIuu. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
®opmyna Herorona—IJleliOnuna. I[lpumepsl npumMeHeHUs MP 01, MP 02, MP JIPBP 18, JIPBP
uHTErpana B (QU3MKE M reoMeTpuM. IIpuMephl peleHui 03,MP 04, MP 07, 19, JIPBP 21,
muddepeHnanTbHBIX ypaBHEHUH. MaremaTH4uecKoe MP 16, MP 18, MP JIPBP 22
MOJICTMPOBAHUE PpEaJbHBIX IPOIECCOB C  IOMOIIBIO 19, MP 20, 11P6 06, HosH
muddepeHInaIbHbIX ypaBHEHUH. 11P6 07, ITPy 01, IIPy
09, IIPy 10, IIPy 19
[Ipaktuueckoe 3ansaTue Nel7: «3ydyenue naTerpaia u 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nepBooOpaszHoi. Teopema HeroTrona—1JleitOaMIIaY. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, IIP6 06, TloszH
1IP6 07, IIPy 01, IIPy
09, I1Py 10, IIPy 19
KonTtpouabHas padora Ne3 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

JIP 14, JIP 16, JIP 20),

14, JIPBP 16,
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HanpasJiienue

BOCHI/ITaTeﬂLHOﬁ
0O0beMm Kon Kon 5
HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuasia u popmbl B 00pa3oBaTeJIbHOTO | 00Pa30BATEIbHO PADOTLI, KON
pa3IleJ10B U TEM opraﬂmauun JEATCJIBbHOCTHN oﬁyqalomnxm qgacax pe3y.111>TaTa (I)FOC ro pesyﬂbTaTa JAWTHOCTHOTO
C0o0 ®IOC CIIO peyipraTa
NPOrpamMMmbl
BOCIIMTAHUA
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, ITP6 06, TozH

11P6 07, ITPy 01, ITPy
09, I1Py 10, IIPy 19

Paznen 4 YPABHEHUSI U HEPABEHCTBA. 32
Tema 4.1 CopepxaHue yueOHOro Marepuaia 16
YpaBHeHusi u PanmonaneHble, HppanmoHanbHbIC, TOKAa3aTeIbHBIC U 5 JIP 14, JIP 16, MP JIPBP 13, JIPBP
CHCTEMBbI TPUTOHOMETPUUYECKUE YPABHEHHS U CUCTEMBI. 01, MP 02, MP 14, JIPBP 16,
YPaBHEHHUIA. PaBHOCHJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. 37,MP 39, MP 41, JIPBP 18, JIPBP
OcHOBHBIE TPHEMBI UX pelleHus (pa3IoKeHHUE Ha MP 42, MP 44, [IP6 19, JIPBP 21,
MHOJKHUTEJH, BBEJACHNE HOBBIX HEU3BECTHBIX, IMIOJACTAaHOBKA, 03,11P6 06, 1Py 01, JIPBP 22
rpadu4ecKuii METO.). IIPy 07,11Py 14, IIPy IlozH
19
[TpakTuueckoe 3anstue Nel8: « OCHOBHbBIE PHUEMBI PELICHUS 11 JIP 14, JIP 16, MP JIPBP 13, JIPBP
ypaBHeHUH. Pemenue cucrteM ypaBHEHUI. 01, MP 02, MP 14, JIPBP 16,
37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, [IP6 19, JIPBP 21,
03,11P6 06, IIPy 01, JIPBP 22
1IPy 07,11Py 14, IIPy llozH
19
Tema 4.2 Conepxanue yueOHOTO MaTepuaa 4
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HanpasJiienue

Obnem Kon Kox BOCIIUTATEIbHOM
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyabtata ®I'OC | ro pesyabrara JIHHHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIMTAHUS
Hepagencrsa. PanmonaneHbie, MppaMOHANIbHbBIC, TOKA3aTEIIbHBIE 1 4 JIP 14, JIP 16, MP JIPBP 13, JIPBP
TPUTOHOMETpHUUYECKHE HEpaBeHCTBA. OCHOBHbBIE IPUEMBI UX 01, MP 02, MP 14, JIPBP 16,
perieHusl. 37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, I[IPo 19, JIPBP 21,
03,11P6 06, 1Py 01, JIPBP 22
IIPy 07,1IPy 14, IIPy IlozH
19
Tema 4.3 CopepxaHnue yueOHOro Marepuaia 9
HUcnoas3oBanue | Metona nnrepBanioB. M300pakeHrne Ha KOOPIMHATHON 3 JIP 14, JIP 16, MP JIPBP 13, JIPBP
CBOWMCTB U IJTIOCKOCTH MHO>KECTBA PEIICHUI YPAaBHEHU U HEPABEHCTB C 01, MP 02, MP 14, JIPBP 16,
rpagpuxkoB JIBYMsI IEPEMEHHBIMU U UX CUCTEM. 37 MP 39, MP 41, JIPBP 18, JIPBP
¢yHkumii npu MP 42, MP 44, I[IP6 19, JIPBP 21,
peleHuu 03,11P6 06, IIPy 01, JIPBP 22
YPaBHEHUIl U IIPy 07,1IPy 14, IIPy llozH
HEepPaBeHCTB 19
[TpakTuueckoe 3anstue Ne 19: «Mcnonbp3oBaHue CBOMCTB U 6 JIP 14, JIP 16, MP JIPBP 13, JIPBP
rpadukoB QyHKUMN I pelIeHus] ypaBHEHHUH U 37 MP 39, MP 41, 14, JIPBP 16,
HEPABEHCTBY. MP 42, MP 44, [IP6 JIPBP 18, JIPBP
03,11P6 06, IIPy 01, 19, JIPBP 21,
1IPy 07,11Py 14, IIPy JIPBP 22
19 IlosH
Tema 4.4 Copepxanue yueOHOTO MaTepuaa 3
CHCTSMH Peurenue cucrem nMHENMHBIX ypaBHEHUH. MaTpuiia CUCTEMBbI 2 JIP 14, JIP 16, MP 14, JIPBP 16,
JHHENHBIX JMHEHHBIX ypaBHeHHH. OnpenenanuTens MaTpuibl 2X2, ero 37,MP 39, MP 41, JIPBP 18, JIPBP
YpaBHEeHUH MP 42, MP 44, [IP6 19, JIPBP 21,

l“eOMeTpI/ILIeCKI/Iﬁ CMBICII U CBOﬁCTBa, BBIYMCJICHHUE €TO0
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HanpasJiienue

BOCIHMTATEILHOMH
Oobem Kon Kon
padoThI, KO
HaumenoBanue Coaep:xkaHue yueOHOro Matepuaja u Gpopmsl B 0o0pa3oBaTeJIbHOTO | 00pa30BaTeIbHO HHOCTHOro
pa3iesioB U TeM OpraHu3aNHu AeATeJbHOCTH 00yYAI0IIUXCS yacax | pesyiabtrata ®I'OC ro pe3yJbTara e3VIBTATA
CO0 ®I'OC CIIO pesy
NMpOrpaMmbl
BOCIIMTAHHSA
3HAYEHUsI, TPUMEHEHHUE ONPEACIUTENS [ pPElIeHUs 03,11P6 06, 1Py 01, JIPBP 22
CHCTEMbI JIMHEWHBIX YpaBHEHHi. PeleHne NpPUKIAIHBIX IIPy 07,1IPy 14, I[IPy IlozH

3a7a4  C IIOMOLIbIO CHUCTEMBl JIMHEHWHBIX YpPaBHEHUH.
HccnenoBanre moCTPOCHHON MOJIENN € MOMOIIBIO MaTPHIL
Y OIIpeEeTUTENEH.

19

KouTpoabHas padora Ne 4 1 JIP 14, JIP 16, MP JIPBP 13, JIPBP
01, MP 02, MP 14, JIPBP 16,
37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, I[IP6 19, JIPBP 21,
03,11P6 06, IIPy 01, JIPBP 22
1IPy 07,1IPy 14, IIPy llosH
19
Paznen 5 MHOXECTBA U JIOT'HKA 4
Tema 5.1 CopepxaHnue yueOHOro Marepuaia 4
MHo:xecTBO. MHOXKeCTBO, OIEpalMy HajJ MHOXECTBAMHU. JlMarpamMMel 4 JIP 14, JIP 16, MP 45, JIPBP 13, JIPBP
Onepauuu Hax | Djinepa—Benna. IIpuMeHEHNHE TEOPETUKO-MHOXECTBEHHOTO MP 46, MP 47, MP 14, JIPBP 16,
MHOKeCTBAMH amnmapara i ONHMCAHHS PEalIbHBIX IIPOLIECCOB M SIBJICHHH, 49, MP 50, MP 51, JIPBP 18, JIPBP
MIPH PEIICHUH 33]1a4 U3 IPYTUX y4EOHBIX TPEIMETOB. 11P6 07, IIPK 14, 19, JIPBP 21,
On 1IPy 01, I[IPy 19 JIPBP 22
peneneHue, Teopema, CiaeICTBUE, TOKa3aTeNbCTBO.
lozH
I'EOMETPUA
Pa3nen 6 IPAMBIE U IIJIOCKOCTH B TIPOCTPAHCTBE 24
Tema 6.1 CopepxaHue yueOHOTro MaTepuala 24
B3aumHoe OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mnpsmas, 13 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pacIoJioiKeHue IUIOCKOCTh, MPOCTPAaHCTBO. [loHATHE 00 akCMOMaTHYeCKOM JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
NPAMBIX U IIOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U MP 01, MP 02, MP JIPBP 18, JIPBP
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTsI, ko
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabtata ®I'OC ro pe3yJbrara JIFIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIMTAHUS
IJIOCKOCTeH CJIEJICTBUS U3 HUX. 03, MP 04, MP 07, 19, JIPBP 21,
B3anMHOe€ pacnoioxkeHue AByX NPSIMBIX B IPOCTPAHCTBE. MP 16, MP 18, MP JIPBP 22
[TapannensHOCTH NPSIMOM U TJIOCKOCTH. 19, MP 20, MP 52, llosH
[TapannenbHOCTh MIOCKOCTEN. MP 53, MP 54, MP
[lepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH. 55, MP 56, MP 57,
[lepneHauKynsip ¥ HaKJIOHHASL. 11P6 09, IIPy 01,11Py
VYros Mexay miockocTaMU. IlepnenauKyasspHOCTh ABYX 14, IIPy 15, IIPy 16,
TJTOCKOCTEM. 1IPy 19
I'eomeTrpuueckue nmpeodpa3oBaHne IPOCTPAHCTBA!
MapajuieIbHbIN NEPEHOC, CAMMETPUS OTHOCHUTEIBHO
IIJIOCKOCTH.
[TapannensHoe npoektupoBanue. [Lmonaas opTroroHaabHON
MIPOEKLIUN.
N300paxkenue npocTpaHCTBEHHBIX (pUryp.
VYTIbl B IPOCTPAHCTBE: YroJI MEX1Y MPSIMOU U MIIOCKOCTBIO,
JIBYIPaHHBIA yroJj, JMHEHHBIA Yyroj ABYTPAHHOIO YrIjia.
TpéxrpanHslii 1 MHOTOrpaHHbIEe yriibl. CBOMCTBA IJIOCKUX
yIrJaoB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYTPAaHHBIX  YIJOB  TpéXrpaHHoro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yrJa.
[Ipaktuueckoe 3anarue Ne 20: «PaccmMoTpeHue Npru3HaKoB 9 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

B3aMMHOTO PACIIOJIOKEHHSI TPSIMBIX).
[IpakTnueckoe 3anarue Ne21: «PaccMOTpeHne IPU3HAKOB U

CBOMCTB MapaJuiCJIbHBIX U IIEPIICHAUKYIISAPHBIX INIOCKOCTE».

[IpakTnueckoe 3anarue Ne22: «M3ydueHne napamieabHOTO
IIPOEKTUPOBAHMSI U €I0 CBOMCTBAY.

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,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH
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HanpasJiienue

BOCIIUTATEJILHOM
O0bem Kon Kon
padoThI, KO
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIUTAaHUSA
MP 53, MP 54, MP
55, MP 56, MP 57,
1IP6 09, I1Py 01,11Py
14, IIPy 15, IIPy 16,
IIPy 19
KountpoabHas pa6ora Neb 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, Ilo3zH
MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 09, IIPy 01,I1Py
14, IIPy 15, IIPy 16,
1IPy 19
Ilpogheccuonanvro opuenmuposannoe cooepiricanue
[TapannenpHble, NEPIEHINKYISIPHBIE U CKPELIMBAIOIINECS 1 JIP 01, JIP 06, JIP 08, OK 0l OK 02, JIPBP 13, JIPBP
MpsIMbIE B U3JIETUAX U NPOAYKIIMU JIP 14, JIP 16, JIP 20, OK 03, OK 04, 14, JIPBP 16,
MP 01, MP 02, MP OK 06 JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, TloszH

MP 53, MP 54, MP
55, MP 56, MP 57,
IIP6 09, ITPy 01,IIPy

14, IIPy 15, IIPy 16,
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon 260 TLL KO
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO .fnquocT,Horz:)
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pesyabrara
COO0 ®roc Cro pesyabrata
NPOrpamMMmbl
BOCIIUTAHUS
IIPy 19
Paznen 7. MHOI'OI'PAHHUKH U KPYTJIBIE TEJIA 16
Tema 7.1 Conepsxkanue yaeOHOro MaTepuasa 16
Mmuororpannuku | Bepmunsl, pebpa, rpaHu MHOTOTpaHHHUKA. Pa3zBepTka. 16 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

MHororpanssie yrisl. Beimykibeie MHOrorpanHuku. Teopema
Ditnepa.

[Ipusma. IIpsamas n HaknoHHas npusma. IIpaBunbHas npusma.
[Tapannenenunen. Kyo.

[Tupamupa. [IpaBuibHas nupamMuga. Y cedyeHHas TUpaMuia.
Terpasap. Cummerpuu B KyOe, B TapaJieenumnese, B
MIpU3ME U MUPaAMHU/IE.

Ceuenus Ky0a, MIPU3MBI U TUPAMUBI.

[IpencraBienue o MpaBUILHBIX MHOTOIPAHHUKAX (TETpaspe,
KyOe, OKTas/pe, 10AeKadpe U UKOCAIPe).

CummeTpusi B IHPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO
TOYKH, MPAMOM, IUIOCKOCTH. OJIEMEHTBl CHMMETPUU B
nupaMuax, napajuiejenumnenax, MPaBUJIbHBIX
MHOTOTpaHHUKAX.

Borunicnenue  9J€MEHTOB ~ MHOTOTPAHHUKOB:  pEOpa,
nuaroHanu, yrael. Ilmomanbs OOKOBOM MOBEpPXHOCTH U
IIOJIHOM  TNOBEPXHOCTHM  NpPSIMOM  IPHU3MBI,  IJIOLIAAb
OCHOBaHMH, TeopemMa O OOKOBOW MOBEPXHOCTU MNPSAMON
npusmbl. [Tnomans 60koBOM MOBEPXHOCTH U MOBEPXHOCTH
[IpaBWJIBHOM NHpaMUbl, TEOPEMA O IUIOLAAN YCEUEHHOU
nupamubl. [Toastue 06 00béMe. OOBEM TUPAMUIBL,

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, ITP6
10, I7Py 01,ITPy 14,
[Py 15, ITPy 16, IIPy
19

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

BOCIIUTATEIbHOM
Oo0bem Kon Kon
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO padoTBL, koA
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyabtata ®I'OC | ro pesyabrara JIHHHOCTHOTO
COO ®IrocC Cno pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
TIPU3MBI.
Pa3nes 8 TEJIA U BPAIIIEHUSA 16
Tema 8.1 Tena m | Coneprxkanue yueOHOTO MaTtepuasia 8
MOBEPXHOCTH HwmHap 1 KOHYC. Y CEeUeHHBIN KOHYC. 8 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh, OOpa3yroIas, JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
pa3Beptka. OceBble CEYEHUS M CEUEHMS, MapauiesIbHbIe MP 01, MP 02, MP JIPBP 18, JIPBP
OCHOBAHMIO. 03,MP 04, MP 07, 19, JIPBP 21,
[Tap u cdepa, ux cedeHusl. MP 16, MP 18, MP JIPBP 22
KacarenbHast TNIOCKOCTB K cdepe. 19, MP 20, MP 52, IlozH
ITousarue 00 00bEMe. OCHOBHBIE CBOWCTBA OOBEMOB TEI. MP 53, MP 54, IIP6
Teopema 06 06bEME IPAMOYTOIBHOTO Mapaulelenunea 1 11, 1IP6 12, IIPy
cnenctBus u3 He€. O0bEM muMHIpa, KoHyca. OO0BEM mapa 01,IIPy 14, IIPy 15,
U mwiomans chepol. 1IPy 16, 1IPy I9
[TogoGuble Tena B mpoctpaHcTBe. COOTHOUICHHSI MEXIY
IUIOLIAASIMU TIOBEPXHOCTEH, 00bEMaMU OJJOOHBIX TEIl.
Ceuennst nuiuHApa (mapauieTbHO W MEPHEHAUKYISIPHO
OCH), Ce4YeHHMs KOHyca (mapajieIbHO€ OCHOBAaHUIO U
MPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHHUS 11apa.
Tema 8.2 Copepxanue yueOHOTro MaTepuala 8
HN3mepenus B O6mbeM u ero uzmepenue. aterpanshas popmyna o0bema. 7 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
reoMeTpHu. ®opmyinel 00beMa Kyda, IPAMOYTOJIBHOTO Mapajuieenumnesna, MP 01, MP 02, MP 14, JIPBP 16,
MPU3MBI, TAJIUHAPA. 03,MP 04, MP 07, JIPBP 18, JIPBP
@opmynsl 00beMa TUpaMuIbl U KoHyca. DOpMyITBI TUIOIIA TN MP 16, MP 18, MP 19, JIPBP 21,
TMOBEPXHOCTEN MWJIMHJIPA U KOHYCA. 19, MP 20, MP 52, JIPBP 22
®opmynel 06beMa 1apa ¥ iomaay chepsl. MP 53, MP 54, IIP6 llozH
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HanpasJiienue

BOCIIUTATEIbHOM
O0bem Kon Kon 5
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO PADOTLI, KON
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyabtata ®I'OC | ro pesyabrara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NporpamMmbl
BOCIIMTAHUS
[logo6ue ten. OTHOmIEHMS TMJIOLWAAEH MOBEPXHOCTEH U 11, IIP6 12, IIPy
00BEMOB MOJOOHBIX TEI. 01,1IPy 14, IIPy 135,
IIPy 16, IIPy 19
KonTpoabHas padora Ne6 1
Pa3nen 9 BEKTOPBI U KOOPIUHATBI B IPOCTPAHCTBE 24
Tema 9.1 Conepkanne yaeOHOTro MaTepuaa 24
BekTopsbl [IpsimoyronpHast cuCTEMa KOOPJIMHAT B TPOCTPAHCTBE. 12 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
KOOpPAMHATHI dopmysia pacCTOSIHUSA MEXIAY ABYMS TOUKAMH. MP 01, MP 02, MP 14, JIPBP 16,
VYpaBHeHue cepsbl, MIOCKOCTH U TIPSIMOIA. 03,MP 04, MP 07, JIPBP 18, JIPBP
Bekropel. Moaynes BekTopa. PaBeHcTBO BEKTOpOB. ClloKeHUE MP 16, MP 18, MP 19, JIPBP 21,
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO. 19, MP 20, MP 52, JIPBP 22
PaznoxkeHnue BeKTOpa 1o HaNpaBJICHUSAM. YTOJ MEXIY ABYMS MP 53, MP 54, [IP6 IlozH

BEKTOPaMH.

IIpoekuus Bexkropa Ha ock. KoopanHaTel BEKTOpa.
CkansipHO€ TPOU3BENECHUE BEKTOPOB.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPU PEILICHUU
MaTeMaTHYECKUX 3a/a4.

HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIIPABIICHHBIE U TPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI. PaBeHCTBO BEKTOPOB. JleicTBus C
BEKTOPAMM: CJIOKEHUE U BBIYMUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPA Ha YHCIIO.
CpolicTBa cl10keHUs BEKTOPOB. CBONCTBA YMHOXKEHHUS
BEKTOPA Ha YKCII0. [IoHATHE KOMIUIAHAPHBIEBEKTOPBI.
IIpu3Hak KOMILUIAHAPHOCTH TPEX BEKTOPOB. IIpaBuiio
napajurenenumnena. Teopema o pa3ioKeHUH BEKTOpa 110 TPEM
HEKOMIUTAHApHBIM BeKkTopam. IIpssMoyroiibHascucrema

13, ITP6 14, IIPy 01,
IIPy 17, ITPy 19
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIUTAaHUSA
KoopauHAaT B ipocTpaHcTBe. Koopnuuater Bektopa. CBsi3b
MEXTyKOOpJIMHATAMU BEKTOpPA U KOOPJIMHATAMU TOYEK. YTOJI
MEXy BekTopamu. CKaJipHOE TPOU3BEJCHUE BEKTOPOB.
[TpakTuueckoe 3anstue Ne 23: «M3ydeHue BEKTOPOB» 10 JIP 14, JIP 16, JIP 20, JIPBP 13, J/IPBP
[TpakTuueckoe 3anstue Ne 24: «M3yyeHue 1eHCTBUM C MP 01, MP 02, MP 14, JIPBP 16,
BEKTOPAMI. 03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TloszH
13, IIP6 14, I1Py 01,
IIPy 17, IIPy 19
KoutpoJabHas padora Ne 7 1 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
MP 01, MP 02, MP 14, JIPBP 16,
03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TlosH
13, IIP6 14, IIPy 01,
1IPy 17, I[IPy 19
Ilpogheccuonanvro opuenmuposannoe cooepiricanue
Ornpenenenre pacCTOSTHUS MEXy TOUKaMU U31eIHs, 1 JIP 14, JIP 16, JIP 20, OK 01 OK 02, JIPBP 13, JIPBP
HCIIOJIBb3Ysl METO KOOPAUHAT MP 01, MP 02, MP OK 03, OK 04, 14, JIPBP 16,
03, MP 04, MP 07, OK 06 JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TlozH

13, ITP6 14, ITPy 01,
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HaumenoBanue
pa3aesioB U TeM

Coaep:kanue yueOHOro MaTepuajia u GopMsl
OpraHu3aNuu e TeJbHOCTH 00yYa0IMXCs

Oo0neM

qacax

Kon
00pa3oBaTeIbLHOIO
pesyiabTrata ®I'OC

COO

Kon
o0pa3oBaTesibHO
ro pe3yJabrarta
®IrocC Cnno

HanpasJiienue
BOCIIUTATEIbHOM
padoThI, KO
JIMYHOCTHOT' O
pe3yabTara
NPOrpamMMmbl
BOCIIUTAHUS

IIPy 17, IIPy 19

BEPOATHOCTH H CTATHCTHKA

Paznen 10 3JIEMEHTBI TEOPUHU BEPOSITHOCTEN U 26
MATEMATUYECKOW CTATUCTUKHA
Tema 10.1 Conepxkanue yaeOHOTO MaTepuaa 5
D1eMEeHThI I'pad, cBsa3ublil rpad, myru B rpade: HHUKIBI U LEHU. 5 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
Teopun rpadoB | Cremens (BaleHTHOCTH) BEpIIMHEL I'padbl HAa MIOCKOCTH. MP 01, MP 02, MP 14, JIPBP 16,
JlepeBbs. 03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 Ilo3zH
13, IIP6 14, IIPy 01,
IIPy 03, IIPy 04, IIPy
19
Tema 10.2 Copepxanue yueOHOro Marepuala 15
JJ1IeMeHThbI CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE M YMHOXKCHUE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Teopum BeposTHOCTEH. [IoHATHE O HE3aBUCUMOCTH COOBITHIA. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
BEPOSATHOCTH. Junckpernas cnydaiiHas BeIMYMHA, 3aKOH €€ pacIpeIciICHuUs. MP 01, MP 02, MP JIPBP 18, JIPBP
UucnoBble XapaKTEPUCTUKU TUCKPETHOM CITydaiHOU 03,MP 04, MP 07, 19, JIPBP 21,
BenmuuHbl. [loHsTHEe 0 3aK0HE OOJIBIINX YUCEIL. MP 16, MP 18, MP JIPBP 22
HepasenctBo YeOwiméBa. Teopema UYeObiméBa. Teopema 19, MP 20, MP 52, TlozH

bepuynnu. 3akoH 60iblIMX 4yucen. BbIOOpOUHBIH MeTOJ
HCCIIEA0BaHUN. Bei6opounbie XapaKTEPUCTUKHU.
OneHuBaHuE BEPOSATHOCTH COOBITHUS MO BBIOOPOYHBIM
JaHHbIM. [IpoBepka MNpPOCTEMIIMX THUIIOTE3 C IOMOIIBIO
M3YYEHHBIX PACIpPEIEICHUN.

MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, I1Py
01, ITPy 03, IIPy 04,
1IPy 19
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HanpasJiienue

Obnem Kon Kox BOCIIUTATEIbHOM
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NporpamMmbl
BOCIIMTAHUS
[Ipaktuueckoe 3austue Ne25: «PaccmoTpenmne 10 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
KJIACCUYECKOTO ONIPEACIICHUSI BEPOSITHOCTH, CBOMCTBA JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
BEPOSTHOCTEI». MP 01, MP 02, MP JIPBP 18, JIPBP
[TpakTnueckoe 3anstue Ne26: «PaccMOTpeHHe TEOPEMBI O 03,MP 04, MP 07, 19, JIPBP 21,
CyMMe€ BEpOSITHOCTEN. BrIunciieHne BepOATHOCTEM. MP 16, MP 18, MP JIPBP 22
[Tpuxnagnsie 3anayn. [IpencraBieHne YUCIOBBIX TaHHBIX. 19, MP 20, MP 52, IlosH
[Ipuxknagneie 3a1aum». MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, I1Py
01, IIPy 03, IIPy 04,
IIPy 19
Tema 10.3 Copepxanue yueOHOro Marepuaia 6
DJIeMEeHTBbI [IpencraBnenune JaHHBIX (TaOIUIBI, TUATPAMMBI, TpaduKn), 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MaTeMaTH4eCKO | reHepaibHas COBOKYITHOCTh, BRIOOPKA, CpeiHee JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
# CTATHCTHKH. apudmernyeckoe, MeJMaHa. MP 01, MP 02, MP JIPBP 18, J/IPBP
TTousiTie 0 3amayax MaTeMaTUYECKON CTATHCTUKH. 03,MP 04, MP 07, 19, JIPBP 21
YuciaoBbie XapaKTePUCTUKU CIIy4ailHbIX BEJIINYNH: MP 16, MP 18, MP IlozH

MaTeMaTUYeCKOEe OXKUJIAHWE, IUCIEePCUs U CTaHJIapTHOE
oTKJIOHeHHe. [lpumepsl TPUMEHEHUST MaTeMaTU4ecKoro
OXHUJIaHMS, B TOM 4YHMCIIE B 3ajJadaxXx H3 IIOBCEIHEBHOM
KU3HU. MaTemMaTHueckoe OKHMJaHUE OMHApHOW CiydaiHOI
BEJIMYMHBI. MaTeMaTH4eCKOe OKUAAaHUE CYMMBI CIIy4alHbIX
BEJIMYMH. MaremMaTuueckoe OXHUJIAHUE U JUCIIEPCUS
T€OMETPUYECKOT0 U OMHOMHUAIBHOTO pacIpe/ieICHUN.

KoBapuarus aByx ciy4aitHeix BenmuuuH. Koaddumment
nuHeitHoW koppensiiuu. COBMECTHbIE HAONIOJIEHUS JBYX

19, MP 20, MP 52,
MP 53, MP 54, MP
55, MP 56, MP 57,
1IP6 07,11P6 08, IIPy
01, IIPy 03, IIPy 04,
IIPy 19
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HanpasJiienue

O6nem Kox Kox BOCIIUTATEIbHOM
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTsI, ko
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pesyabrara JIFIHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NPOrpamMMmbl
BOCIIUTAHUS
BEMUYMH. BbIOOpOuUHBIH  KO3(DPUIMEHT  KOppeNsIuH.
Paznuumne Mexnay JIMHEWHOW CBA3BIO U NPUYMHHO-
CIIEICTBEHHOM cBsa3bto. JImHelHas perpeccus, MeTOx
HaMMEHBIINX KBaJIPaToB.
KonTpoabHas padora Ne8 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20), 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, llozH
MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, I1Py
01, IIPy 03, IIPy 04,
1IPy 19
KoncyabTanuu 4
IIpome:xxyTouyHasi arrecTanus (IK3aMeH) 4
Bcero | 234
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4. YCJIOBUSA PEAJIMBALIAU ITPOT'PAMMBbI YYEBHOTI'O TIPEJIMETA
Tpe6oBaHUsI K MUHUMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY o0ecredeHUuIo
Peanuzanus mnporpamMMbl y4eOHOTO MpeameTa TpeOyeT Haauuus y4eOHOro kaOuHeTa
kabuHeTa «MaTeMaTuka.
O6opynoBaHue yuyeOHOTO KaOUHETa:
- OCaJI0YHBIE MECTA MO KOJIMYECTBY O0yYaIOIIUXCS,
- pabodee MEeCTO MpenoIaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TTOCOOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUATIOB;
- 3aJIaHUS 111 KOHTPOJIBHBIX PadoT;
- Mpo(eCCUOHAIBHO OPUEHTHPOBAHHBIC 3aaHNS,
- MaTepHUalibl HK3aMEHa.
Texaudeckue cpencTBa OOyIeHUS
- IEPCOHAJIbHBIN KOMIIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUeHHUEM;
- IPOEKTOP C SIKPAHOM.
3abl:
bubnuoreka, YMTAIBHBIN 3471 C BEIXOJIOM B ceTh MHTEpHET.
Nudopmanuonnoe odecnevyeHue o0yueHust
OCHOBHBIE HCTOYHUKHU
Jlns mpenoaBarenen
bammMakos M.M. Marematuka: anrebpa u Hadajla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL:
yael. U1 CTyA. yupexaeHui cpea. npod. oopaszosanus / M.W. bammakos. — M., 2019.
Jns cryneHToB
bamMakos M.J1. Marematuka: anrebpa u HadaJla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL:
yueO. I CTyA. YUpexxaeHui cpea. npod. oopazosanus / M.M. bammvakos. — M., 2019.
JonoJHUTEIbHbIE HCTOYHUKH
J{ns mpenoaBarene
1. Anekcanapos, A.Jl. MaremaTtuka: anreOpa ¥ Hayajga MaTeMaTHYECKOro aHAIU3a,

reometpusi. ['eometpusi. 10-11 xmaccer : yueOnmk / A.Jl. Anekcangpos, JLA.
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Bepuep, B.W. Peoxuk. — M. : U3narensctBo «lIpocBemenuer», 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - TekcT : HEMOCPEACTBCHHBIH
Jns cryneHToB

1. Anexcangpos, A.JI[. Marematuka: anredpa W Hayaia MaTeMaTHYECKOTO aHAIM3a,
reomerpusi. ['eomerpuss. 10-11 kmaccer : yuebnuk / A.Jl. Anexcanapos, JL.A.
Bepuep, B.W. Peoxuk. — M. : U3narensctBo «lIpocBemenuey», 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - TekcT : HEMOCpeACTBCHHBI

NHTEepHET — HCTOYHHMKHU:

1. Beepoccuiickue nnatepHet-onmmnuaael. - URL: https://online-olympiad.ru / (nara

obpamenust: 12.07.2021). - TekcT: 2MeKTPOHHBIN.

2. Enunas xosuekius mudpoBbix o0pa3oBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / (mara obpamenus: 08.07.2021). - TekcT: 31€KTPOHHBIH.

3. Uundopmammonnas cucrema «EmuHoe OKHO joctyna K 00pa3oBaTelbHBIM

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

BJICKTPOHHBIM.

4, Hayunas snmexktponHas oubOiauoreka (HOB). - URL: http://www.elibrary.ru (mara

obpamenust: 12.07.2021). - TekcT: 37€KTPOHHBIH.

5. OtkpeiThiii  komtemk. Matemaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 3MeKTPOHHBIH.

6.ITopropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara

obopamenus: 12.07.2021). - TexcT: 371€KTPOHHBIH.
7. CrnpaBoYHUK o MaTEMaTHKE TS IIKOJIbHUKOB. - URL:

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

3JIEKTPOHHBIN.

8. Cpennsis MaTeMaTHuyeckas mHTepHeT mkona. - URL: http://www.bymath.net / (nata

obopamenus: 12.07.2021). - TexcT: 31€KTPOHHBIH.

9. ®enepanbHbiii IopTan «Poccuiickoe obpasoanme». - URL: http://www.edu.ru /

(mara obpamenus: 02.07.2021). - TekcT: 31€KTPOHHBI.
10.®enepanbHbii  1eHTp UHPOpMaIIMOHHO-O00pa3oBaTebHbIX pecypcoB. - URL:

http://fcior.edu.ru / (mata ooparmienus: 01.07.2021). - TekcT: 3IEKTPOHHBIN.
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5. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEAMETA

HaumenoBanue o6pa3oBaTe/ibHbIX
pe3yabTratoB ®I'OC COO (nmpexMeTHbIE
pesyabtathl — [IP y)

MeToabl OLIEeHKH

I1P6 O01. BmameHue METOJaMH JOKa3aTEILCTB,
aJIFOpI/ITMaMI/I peHIeHI/Iﬂ 3aj1a4, YMGHI/IG
(bopMyIMpOBaTh ONPEICIICHUS, AKCHOMBI H
TeOpCMBI, HpI/IMeHHTI) ux, HpOBOI[I/ITI)
JOKa3aTeIbHBIE ~ PACCYKIEHUS B XOJE
pelIeHus 3a/1a4;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Npo(hecCHOHATbHO
OpPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3aJaHNUi IK3aMeHa

I1P6 02. ymeHue omepupoBaTh MOHSITUSIMHU:
CTETIeHb 4YHCJa, JorapudM dYKcla, yMEHHe
BBITIONIHATh ~ BBIYMCIICGHWE  3HAYCHUH U
peoOpa3oBaHUs BEIPAKEHUH CO CTENICHSIMH U
nmorapumamu, mnpeoOpazoBaHUS  JIPOOHO-
panMoOHATBFHBIX BEIPAKCHUH;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM 4ucie NpodeccnoHanbHO
OPUEHTUPOBAHHBIX), TPAKTUUECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHuii IK3aMeHa

IIP6 03. ymenue omnepupoBaTh MOHSITUSIMHU:

paloHaIbHbIE, MppalMoHaJIbHBIE,
MoKasaresbHbIE, CTETICHHBIE,
JorapupmMuueckue, TPUTOHOMETPUYECKUE

YpaBHCHHUA U HCPABCHCTBA, UX CUCTEMEI,

O1ieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie npodeccuoHalbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX pabOT, 331aHH SK3aMeHa

I[IP6 04. yMeHme omepupoBaTh MOHATUSIMH:
byHKIAS, HeTpepbIBHAS byHKIHA,
MIPOU3BO/IHAS, nepBoOOpasHai,
OTIpE/ICIICHHBI UHTErPa, YMEHUE HaXOIUTh
MPOU3BOJHBIC  DIIEMEHTAPHBIX  (YHKIIUH,
UCTIOJB3Ys CIPaBOYHBIC MaTepHabl;
UCCIIEIOBaTh B TPOCTEHIIUX  CIIydasx
(GyHKIMM HAa MOHOTOHHOCTh, HAaXOJIUTh
HauOOJIBIINE H HAaWMEHBIIUE 3HAYCHUS
GyHKIUH; cTPOUTh rpadUKd MHOTOYICHOB C
WCIIOJIb30BAHUEM arllliapaTa MaTeMaTH4eCKOTO
aHalM3a; MPHUMEHATh [POU3BOJAHYIO IPH
pelieHUH 3ajJa4  Ha JIBUWKCHHUE; peliath
MPAaKTUKO-OPUCHTUPOBAHHbBIC  3a/aud  Ha
HauOOJIbIIIME ¥ HAUMCHBIINE 3HAYCHUs, Ha
HAX0XJICHHUE MyTH, CKOPOCTH U YCKOPEHHUS;

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yucie mpodheccCuoHaIbHO
OPUEHTUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 3a/1aHUi SK3aMeHa

I1P6 05. ymeHue omnepupoBaTh MOHATUSMU:
pauMoHanpHass ~ (QyHKUMSA, TOKa3aTenbHas
byHKLU, CTEIICHHAas byHKLHA,
norapupmMuyecKas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKLIUHU, OOpaTHbIE
GyHKIMU;  YMEHME  CTPOUTh  Tpaduku
U3YyUYEHHBIX byHKUIUH, UCIIO0JIb30BaTh
rpaduKd  MPH  HU3YyYEHUH TPOLIECCOB U
3aBUCUMOCTEH, TMpHU pelIeHud 33734 U3
JIpYyruX Yy4eOHBIX MpeIMEeTOB M 3aJad U3
peanbHOW JKM3HM; BBIpaXaTh (HOpMylIaMu
3aBHCHUMOCTH MEXIY BEJITMUYNHAMY,

OI_ICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCIICHU A
3aaa4 (B TOM YHCIIC HpO(beCCHOHaHBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 38.H$ITI/II71,
KOHTPOJIBHBIX pa60T, 3aJIaHUM SK3aMeHa
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ITP6 06. ymeHwme pemiaTh TEKCTOBBIC 3a/1a4d
pa3HBIX THUIIOB (B TOM YHCIIE€ HAa MPOIIECHTHI,
JIOAM W YacTH, Ha JABIDKEHHE, padoTy,
CTOMMOCTb TOBAapOB U yCIIyT, HAJIOTH, 33Jla4u
u3 Oo0NacTH  yOpaBlICHHS JIMYHBIMH U
CEMEHHBIMU ¢uHaHCaMn); COCTaBJIATh
BBIPQKCHUS, YpaBHEHHs, HEPABEHCTBA M HX
CUCTEMbI 10 YCIIOBUIO 3a/lauM, HCCIIEJOBATh
[IOJIyYUEHHOE  pElIeHHe U  OLICHUBATh
IIPaBAOI0I00HOCTh PE3YJIbTATOB;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

I1P6 07. ymeHue omepupoBaTh MOHSITUSIMHU:

cpenHee apudMeTuyecKoe, MeuaHa,
HauOoJbllee W HaWMEHBIIEe 3HAUCHHS,
pa3max, JHCTIepCHs, CTaHJIaPTHOE

OTKJIOHEHHE YHCJIOBOTO Habopa; yMmeHue
U3BJIEKaTh, HHTEPIPETUPOBATH UHPOPMAIIHIO,
MPEACTABICHHYIO B Ta0IMIIAX, Ha
nuarpamMmax, — rpadukax,  OTpa’Karoullyro
CBOWCTBA pEaJbHBIX IPOLECCOB U SIBIICHUN;
MpeICTaBIsATh MH(POPMALUIO C TOMOIIBIO
TalJIMIL Hu JIMarpamm; HUCCIIEN0BaTh
CTaTHCTHYECKUE JaHHBIE, B TOM YHCIIE C
MPUMEHEHHEM TpapUUYECKUX METOJOB W
AJICKTPOHHBIX CPEJICTB;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIie nNpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHui IK3aMeHa

ITP6 08. yMeHme omepupoBaTh MOHATUSIMH:
CIIyJalHBIM OMBIT W CJIy4YailHOe COOBITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHS;, YMEHHE
BBIYHCIISITE BEPOSATHOCTh C HMCIOJIb30BAaHUEM
rpaduyecKux METOJ0B; MPUMEHSITH (HOPMYJIbI
CIIOXKEHHSI U YMHOXXEHHSI BEpOSITHOCTEH,
KOMOMHaTOpHBIE (akTBl U (HOpMYJIBI TpHU
pelIeHUH 3aJav; OICHUBATb BEPOSTHOCTH
peaibHbIX  COOBITHI;  3HAKOMCTBO  CO
CIIy4aiiHBIMH BEJTMYMHAMU; yMEHUE
MPUBOJUTH TPUMEPHI MPOSIBICHUS 3aKOHA
O0ONBIIMX  YHCEl B  MNPUPOAHBIX |
OOIIECTBEHHBIX ABJICHUSX;

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yurcie mpodhecCuoHaIbHO
OPUEHTUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 331aHUi SK3aMeHa

I1P6 09. ymeHue omepupoBaTh MOHATUSMU:
TOYKa, MpsAMas, IJIOCKOCTb, HPOCTPAHCTBO,
JIBYTpaHHBII yrod, CKPEIHBAIOIINECS
IpsIMbIE, napaieIbHOCTh "
MEPIEHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEN,
YroJl MEXy IPSIMBIMH, YIOJl MEXIY NpsAMOii
U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSIMH,
paccTossHHE OT TOYKM JO IUIOCKOCTH,
paccTOssHUE MEXAy MpsIMBIMH, PacCTOSIHUE
MEXAY IUIOCKOCTSIMH; YMEHHUE HCIIOIb30BaTh
IpU pelieHUH 3ajJad HU3y4eHHbIE (GaKThl U
TEOPEMBl IUIAHUMETPUN; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJBHBIX paboT, 3aJaHU IK3aMeHa

I1P6 10. ymeHnue omnepupoBaTh MOHATUSMU:
MHOTOTPAaHHHUK, CEYEHHE MHOIOTrPaHHMKA,

OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3aja4 (B TOM yHciie Mpo(hecCHOHAIBHO
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Ky0, mapajuielenures, Nnpu3Ma, MUpaMHja,
¢burypa u moBepXHOCTh BpallleHUs, IMINHD,
KoHyc, 1map, cdepa, cedeHus GUryps
BpAIICHUS, IUIOCKOCTh, Kacaromascs chepsl,
[WIKHpPaA, KOHYyCa, IUIOIIAIh IOBEPXHOCTH

NUpaMUIbl, TPHU3MBI, KOHyCa, IWIHHAIPA,
TUTOIIATb cdepsl, o0Bem KyOa,
PSIMOYTOJIBHOTO napajuiesenumnesa,
NUPaMUAbl, IPU3MBI, LUIMHAPA, KOHYCA,

1iapa; yMeHue n300pakaTb MHOTOTPaHHUKH U
IIOBEPXHOCTH BpAIICHUS, HX CEYEHUS OT
PYKH, C IOMOIIBIO YEPTEHKHBIX NHCTPYMEHTOB
u NEKTPOHHBIX CPENCTB; yMEHUue
pacno3HaBaTb CUMMETPHUIO B IPOCTPAHCTBE;

OPUEHTUPOBAHHBIX), IPAKTUUECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

yMEHUe pacro3HaBaTh IIPaBUJIbHBIE
MHOTOTPaHHUKH;

IIP6 11. ymenue omepupoBarh MoHATHAMU: | OIleHKa pe3ylbTaTOB YCTHBIX OTBETOB, PELICHUS
IBUKEHHE B  TPOCTPAHCTBE, MOJOOHBIE | 337a4 (B TOM 4HCIe MPOPecCHOHATBHO

¢burypsl B TPOCTPAHCTBE; HCIIOJIB30BAaTh | OPUEHTUPOBAHHBIX), IPAKTHUECKUX 3aHATHIA,
OTHOIIIEHHWE TUIOMIAJCH TOBEPXHOCTEH U | KOHTPOJBHBIX PaboT, 3aIaHNi SK3aMeHa
00beMOB MOJOOHBIX (QUIYp TIpHU pElIeHUU

3a/1ay;

I1P6 12. yYMEHUE BBIUUCIIATH | OIleHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEUICHUS

TrCOMETPHYCCKAE BEIUYHMHBI (IUIMHA, YTOJ,
IJI0MIab, O00BEM, IIIOMATh TMOBEPXHOCTH),
WICIIOJIb3YS M3Y4EHHBIC (DOPMYITBI M METOJIBI;

3a/1a4 (B TOM 4yurcie mpodheccCuoHaIbHO
OPUEHTHUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 3aIaHUH dK3aMeHa

I[IP6 13. ymeHue omnepupoBaTh MOHSATHUSIMH:
MPSIMOYTOJIbHAs cucrema KOOpJUHAT,
KOOpJIUHATBl TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKAJIAPHOE MPOU3BEIACHHUE, YroJ
MEXAy BEKTOpamMH, CyMMa BEKTOpPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOIIBI0 M3YYEHHBIX (OPMYNT KOOPAMHATHI
CeperHbl  OTpe3Ka, pPACCTOSHUE MEXIy
JIBYMSI TOYKaAMU;

OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS

3aja4 (B TOM yuciie IpodhecCHOHATBHO
OPUEHTUPOBAHHBIX), MPAKTUUECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHU IK3aMeHa

I[IP6 14. ymeHue BBIOMpPATH MOAXOIAIIHIA
W3YYEHHBI METOA [UIsl pElIeHUs 3aJauH,
pacro3HaBaTh MaTeMaThyeckue (akTel H
MaTEMaTHUYECKME MOJEIU B IPUPOIAHBIX U
OOIIIECTBEHHBIX  SBJICHUSAX, B HCKYCCTBE;
YMEHHE MIPUBOJAUTH MIpUMEPbI
MAaT€MAaTUYECKUX OTKPBITUH POCCUNUCKOU H
MHMPOBOU MAaTEMATUYECKON HAYKH.

OI_IeHKa PE3YyJIIbTAaTOB YCTHBIX OTBCTOB, PCILICHUS

3a/1a4 (B TOM 4ucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), IPAKTUYECKHUX 3aHSATHUH,
KOHTPOJBHBIX paboT, 3aJaHU DK3aMeHa

IIPy Ol. ymeHnue omnepupoBaTh MOHATHUSIMMU:
OTpEJIENIEHUE, aKCUOMa, TEOPEMA, CIIEACTBHE,

CBOMCTBO, MPHU3HAK, JI0Ka3aTeNbCTBO,
paBHOCHIIbHBIE  (OPMYITHPOBKH;  yYMEHUE
dbopMynupoBaTh obpaTHOE u

IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IIPUBOJUTH
IIpUMEPBl U KOHTPIPUMEPBI, HCIIOIb30BATH

OI_ICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCILICHUA

3a1a4 (B TOM yHcie Mpo(hecCuoHaIbHO
OPUEHTHUPOBAHHBIX), IPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0oT, 331aHUI SK3aMeHa
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METOJ, MaTeMaTU4ECKOU WHAYKLNH;
MPOBOJIUTH JI0KA3aTENbHBIE PACCYKICHUS MIPU
pELIEHUH 3a/a4, OLEHHUBATH JIOTHYECKYIO
IIPAaBUJIBHOCTb PACCYXKACHUM;

[IPy 02. ymeHue omnepupoBaTh MOHSITUSIMHU:
MHO>KECTBO, IOJIMHOKECTBO, ONEpalUi Hal
MHO>KECTBAMHU; YMEHHE UCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIA  ammapar s
ONMCAHUS PEAJbHBIX MPOLIECCOB U ABJICHUH U
IIpU pElIeHUHU 3aJa4, B TOM YHCIIe U3 APYruX
y4eOHBIX MPEMETOB;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Ipo(hecCHOHAIbHO
OPHUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0OT, 331aHUH SK3aMeHa

[Py 03. ymeHue omepupoBaTh MOHSITUSIMHU:
rpad, cBs3HBINA rpad, nAepeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHHE 3a/aBaTh M OIUCHIBATH
rpadsl pa3IUYHBIMHU croco0amu;
WCTIOJIH30BaTh Tpadbl MPH PEIICHUN 3a/1a4;

OreHKa pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM uucIiie MpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUUECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHUi IK3aMeHa

[IPy 04. ymeHue cBOOOJHO OMEPUPOBATH
MOHATHSMH:  COYETaHHWEe,  IepecTaHOBKa,
YHUCIO COYETAHUH, YHUCIO MEPECTaHOBOK;
o6unoM HbloTOHa; yMmMeHHE  IPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCYKICHUS IS
peleHus 3a1a4;

O1ieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM 4ucIie MpodeccruoHanbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHuii IK3aMeHa

[TPy 05. yMeHue omnepupoBaTh MOHATHSIMU:
HaTypaJlbHOE YHCJIO, LIEJI0€ YHCIIO0, OCTaTOK

o MOJIYITIO, paroHaIbHOE YHCIIO,
HppaIMOHAIEHOE YHCIIO, MHOKECTBA
HaTypaJbHBIX, LIEJNBIX, paloOHAaIbHBIX,
JIEHCTBUTEIBHBIX YHCell, yMeHHe
HCII0JIE30BaTh MIPU3HAKH JEJIMMOCTH,
HauMEHBIINN oOmuii NEJIUTEID u

HauMCHBIICC 0611166 KpaTHOE, aJIrOpuT™M
EBKJ'II/II[a IIpru pCIICHNHN 3aJa4; 3HAKOMCTBO C
pa3siIM4HBIMH  TIO3UMIIUOHHBIMU  CHUCTEMaMH
CUHUCIICHUA,

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHHS
3a/1a4 (B TOM 4yucie mpodheccCuoHaIbHO
OPUEHTUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 331aHUH SK3aMeHa

[IPy 06. ymeHue cBOOOJHO OMEPUPOBATH
MOHATUSAMU: CTENEHb C LEJIbIM IOKa3aTeleM,
KOPEHb HaTypaJbHON CTENEHH, CTENEeHb C
palMoOHaNBbHBIM ~ IOKa3aTeleM, CTeleHb ¢
JEeWCTBUTENbHBIM (BeLIECTBEHHBIM)
nokaszaTeneM, Jorapupm umcia, CUHYC,
KOCHUHYC U TaHT€HC IIPOM3BOJIBHOTO YHCIIA;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), MPAKTUUYECKHUX 3aHSATHUH,
KOHTPOJIBHBIX paboT, 3alaHuii IK3aMeHa

IIPy 07. ymeHue omnepupoBaTh MOHATHUIMMU:
TOKJIECTBO, TOXKJAECTBEHHOE MPeoOpazoBaHHe,
YpaBHEHHUE, HEPaBEHCTBO, cucreMa
YPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUH, HEPaBEHCTB u CHUCTEM,
paLuOHaJIbHBIE, UPpPALMOHAJILHEIE,
[IOKa3aTeJIbHBIE, CTECIICHHBIE,
norapupMUIecKue, TPUTOHOMETPUYECKUE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE
peniaTh ypaBHEHUs], HEPABCHCTBA U CUCTEMBI

OLICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCILICHUA
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 33.H$ITI/II71,
KOHTPOJIbHBIX pa60T, 3aJIaHUM SK3aMeHa
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C IOMOINBIO DPA3JIMYHBIX I[PUEMOB; pelaTh
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[1apaMeTpoM; IIPUMEHSATH YpaBHEHMUH,
HEPAaBEHCTBA, HX CHUCTEMBl I PpELICHUs
MaTeMaTU4EeCKUX  3alad M 3aJa4 U3
pa3auuHbIX O00JlacTel Hayku U pealibHOMN
KU3HU;

[Py 08. ymeHue CBOOOIHO OIEPHPOBATH
noHATHsAMM: Tpaduk (yHKUMM, oOpaTHas
GbyHKIMS, KOMIO3UIMS (QYHKIUH, JUHEHHAS
¢byHKIMS, KBaJpaTH4YHas byHKIMS,
CTENEeHHass (YHKIMS C LIEJbIM IOKa3aTeleM,
TPUTOHOMETpHYECKHe (QYHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIUH,
MOKa3aTeNbHas u Jorapupmuueckas
(GyHKIMM;  yMEHHE  CTPOUTh  TIpaduku
GyHKIMM,  BBINONHATH  NpeoOpa3oBaHUs
rpadukoB QyHKUHNH;

YMEHHE UCII0Ib30BaTh rpa@UKN GYHKIUN IS
M3YYEHHs MPOLIECCOB U 3aBHCUMOCTEH MpH
pelIeHnHd 3aJa4 U3  JOpYTuX  y4eOHbBIX
IIPEIMETOB U U3 PEaNbHOU KU3HU; BBIPAXKaTh
bopmynamu 3aBHCHUMOCTHU MEXy
BEIMYUHAMY;

yMEHHE CBOOOJIHO OMEPUPOBATH MOHATHSIMHU:

YEeTHOCTD byHKINY, NEPUOIUIHOCTh
dbyHKINH, OTPaHUYEHHOCTh dbyHKINH,
MOHOTOHHOCTh byHKIIH, IKCTPEMYM

dbyHKIMKM, HauOoJsibIlIeE W  HAWMCHBIIEE
3Ha4YeHUs1 (DYHKIUU Ha MPOMEKYTKE; YMEHHE
MIPOBOJIUTH UCCIICOBAHNE (PYHKITHH;

YMEHHE HCIO0JIb30BAaTh CBOMCTBA U TIpaduku
GyHKIMI AN pelleHds — YpaBHEHHIA,
HEpPaBeHCTB W 3aJa4 C [apaMeTpamuy;
n300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHO>KECTBA PEIICHU YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Ipo(hecCHOHAIbHO
OPHUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3aJaHNUi IK3aMeHa

I[Py 09. ymeHue cBOOOJHO OINEPUPOBATH
MOHATHAMMU: IIOCJIEZI0BATENBHOCTD,
apupmeTnyeckas IIPOTPECCHS,
reoMeTpuyeckasl Mporpeccusi, OeCKOHEYHO
yObIBaroIasi TeoMeTpHuYecKas MpOrpeccus;
YMEHHE 3a7aBaTh IIOCIEIOBATEIbHOCTH, B
TOM UHUCJIE€ C IOMOILIBIO PEKYPPEHTHBIX

hopmys;

OLICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCIICHUA
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 33.H$ITI/II71,
KOHTPOJIbHBIX pa60T, 3aJIaHUM SK3aMeHa
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[Py 10. ymeHue omepupoBaTh MOHSITUSIMMU:
HENPEPbIBHOCT  (YHKIMH,  ACHMIITOTHI
rpadpuka (yHKOMM, TIepBas W BTOpas
POU3BOIHAS (DYHKIIMHM, T€OMETPUYECKHA M
busznueckuit CMBICII MIPOU3BOHOM,
nepBooOpas3Has, ONPEACICHHBI WHTErpal;
YMEHHE HaxXOIWTh AaCHMIITOTHI Trpaduka
(GyHKIMU; yMEHUE BBIYHCIATH MPOU3BOIHBIC
CYMMBbI,  IPOM3BEACHUS,  YaCTHOTO U
KOMIO3HUIUHN (PYHKIIHA, HAXOJUTh YpaBHEHHE
KacaTeNbHOU K rpaduky QyHKIMHY;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX padoT, 331aHUH SK3aMeHa

[IPy 11. yMmeHue onepupoBaTh MOHATUSMH:
KOMIUIEKCHOE YK CJIO, COTpSIKEHHbIE
KOMIIJIEKCHBIE 4YMCJIa, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  yucia, (¢opma  3alucu
KOMIUJIEKCHBIX ~ 4ucel  (reomeTrpuyeckas,
TPUTOHOMETpHYECKass U anredpandeckas);

yMETh ITPOU3BOIUTH apudmeTnyeckue
JNEUCTBAS C  KOMIUIEKCHBIMM  YHCIIAMU;
MIPUBOJUTH IPUMEPBI WCITOJIb30BaHUS

KOMIIJIICKCHBIX YHCECJI,

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM yucIiie NpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUUECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHNUi IK3aMeHa

I[IPy 12. ymenue cBOOOJHO OINEPUPOBATH
MOHATHAMH:  CpelHee  apu(MeTHYecKoe,
MeauaHa, HauOoypllliee W  HaWMEHbIIee
3HAuYeHUs, pa3Max, IUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE JJIs  ONHCAHMSI  YHCJIOBBIX
JTAHHBIX; yYMEHHE UCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHUCIE C
MpUMEHEHHEeM TpadUyecKuX METOAO0B W
AIIEKTPOHHBIX CPEIICTB; rpaduyecku
UCCIIEIOBAaTh COBMECTHBIE HAOMIOJCHUS C
MOMOIIBI0  JMarpaMM  pacceuBaHUs U
JINHEHHOM perpeccuu;

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yurcie mpodheccCuoHaIbHO
OpPUEHTHUPOBAHHBIX ), MPAKTHYECKUX 3aHATHH,
KOHTPOJIBHBIX Pa0OT, 331aHUi SK3aMeHa

[IPy 13. yMeHHe HaxoJUTh BEPOSITHOCTH
COOBITUI € HCHOJIb30BaHUEM TIpaUUIECKUX
METOJIOB; IPUMEHATHh Ui pelIeHus 3ajad
bopMynbl  CIOXEHUSI U YMHOXKEHMS
BEPOSATHOCTEH, bopmyny HOJIHOM
BEPOSATHOCTH, bopmyny bepuymnu,
KOMOMHATOpHblE  (QakThl U (OPMYIIBI;
OLIEHUBATh BEPOSATHOCTH pealIbHBIX COOBITUH;
YMEHHUE ONEepHpOBaTh MOHIATUAMH: CITydaiiHas
BEJIMYUHA, pacHpeesieHue BEpOSTHOCTEH,
MaTeMaTH4YeCcKoe OKUIAHUE, IUCIEepPCHs U
CTaHJapTHOE OTKJIOHEHUE ciy4aifiHOM
BEIMYUHBI, (QYHKIMM paclpelesieHus] M|
IUIOTHOCTH paBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMAJIbHOTO  paclpesielieHuil;  yMeHHe
HCIOJb30BAaTh CBOIicTBa U3y4YEHHBIX
pacripelieieHMil  AusS peleHus  3ajad;
3HaKOMCTBO C MOHSTHSIMHU: 3aKOH OOJIBIINX
YHCeN, METOJIbl BBIOOPOYHBIX HCCIIEIOBAHUMN;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUs
3a/1a4 (B TOM uucIie mpodeccuoHalbHO
OPUEHTUPOBAHHBIX), IPAKTUUECKHUX 3aHSATHUH,
KOHTPOJBHBIX paboT, 3aJaHui IK3aMeHa
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YMEHHE MPUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIUX YHCEI B MPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSIX;

[Py 14. ymenue cBOOOJHO OIEPUPOBATH
MOHATUSAMH: TOYKA, TNpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKUI yroJ,
JBYTPAaHHBI  YroJl, TpPEXI'PaHHBIM  yrou,
IepeceKaroImmecs, napaiesibHbIe u
CKPEIIMBAIOIINECS TIPSIMBbIE, TapaJlIeIbHOCTD
U TEePHCHIUKYISIPHOCTh  TPSIMBIX |
TUTOCKOCTEH, Yrojd MEXIy TPSMBIMHU, YroJl
MEX]ly TPSMOI U TIOCKOCTBIO, YrOJl MEXIY
TUIOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh TIPH
pemeHnn  3a1ad  M3ydeHHblE  (QaKThl U
TEOpEeMBbl TUIAHUMETPHH; yMEHHE OIICHMBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHUE OTIEPHPOBATH TIOHSTHSIMH:
MHOTOTpaHHHUK, CEUeHHEe MHOTOTPaHHHUKA,
TIPABWITBHBII MHOTOTPaHHHK, pU3Ma,
UpaMua, burypa W TOBEPXHOCTh
BpallleHus, LIWIWHApP, KOHYC, mmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYca U
UWINHApa,  HapajuielbHble  OCH WU
OCHOBAaHHUIO, CEYEHHE Ilapa, IJIOCKOCTb,
Kacaromasicss  cepbl, IWIMHIpA, KOHYcCa;
YMEHHE CTPOUTH CEYEHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, GUTYPBI U
MMOBEPXHOCTU BpAIllEHUs, UX CEYCHHS, B TOM
YHCclie C TOMOUIbIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSITh CBOICTBa
reoOMeTpUYecKux (QUryp, CamMOCTOSTEIBHO
dbopMynupoBaTh ONpPENCIICHUS H3Yy4aeMbIX
¢buryp, BbIABUTaTh TMIIOTE3bl O CBOWCTBAxX U
MpHU3HAKaX reOMETPHUIECKHUX dburyp,
000CHOBBIBATh WJIM OMPOBEPraTh UX; yMEHHUE
MPOBOJNTH  Kiaccupukanuo  Quryp 1o
pa3IUYHbIM MpHU3HAKaM, BBITIOJIHSTh
HE0OX0IMMBbIE TOTIOJIHUTEIbHbIE TOCTPOCHUS;

OrueHka pe3yabTaToOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Ipo(hecCHOHAIbHO
OPHUEHTUPOBAHHBIX), IPAKTUUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0OT, 33/1aHUH SK3aMeHa

[Py 15. ymeHue cBOOOJHO OMEPUPOBATH
NOHATUAMM:  IUIOWAAb  (Urypel, 00BEM
¢Gurypel, BeIMYMHA YIja, PpaccTOSHHUE OT
TOYKM [0 IUIOCKOCTH, DPACCTOSHUE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMU,
WIoMaab cgeppl, IJIOMAgs HNOBEPXHOCTH
NUpaMUbl, TPU3MBI, KOHYcCa, LWIMHIpA,
o0beM Ky0a, IIPSIMOYTOJIBHOTO
napajjiesienunena, MOUPaMUIbl,  MPU3MBI,
LWIMHApA, KOHYCa, IIapa; YMEHHE HaXOJIUTh
OTHOIIIEHHE 00HbEMOB MOA0OHBIX GUTYD;

OI_IeHKa PE3YyJIbTATOB YCTHBIX OTBECTOB, PCIICHUA
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 33.H$ITI/II71,
KOHTPOJIBHBIX pa60T, 3aJIaHUM SK3aMeHa
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[Py 16. ymeHue CBOOOIHO OIEPHUPOBATH
NOHATUSAMH:  JBIDKEHHE,  TapaulelIbHBIN
NEPEeHOC, CHMMETpUSl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue
nmojoOusi, MOJOOHBIE  (UTYpPBI, YMCHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (UTYPHI,
B TOM 4HCJI€ B TMpPHPOJE, HCKYCCTBE,
apXUTEKTYpE; yYMEHHE UCTIOJIh30BaTh
Tr€OMETPUYECKHE  OTHOLICHHS,  HAXOJUTh
reOMETPUYECKUE BEIMYMHBI (JUITMHA, YTOII,
wionaap, o0beM) NpU pElIeHUH 3aJad U3
IpYruX y4eOHBIX MPEIMETOB U M3 PeabHOM
KHU3HU;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

[IPy 17 ymeHue cBOOOAHO ONEPUPOBATH
IIOHATUAMMU: MpsAMOYTOJibHasA CucremMma
KOOpAWHAT, BEKTOpP, KOOPAUHATHI TOYKH,
KOOpAMHATEI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YHCIIO,
pas3io)keHue BeKTopa No 0asucy, CKalsipHOE
MPOM3BE/ICHNE, BEKTOPHOE IIPOU3BEJICHUE,
yroma MEXIY BEKTOpaMu; yMEHHE
KCIOJIb30BaTh BEKTOPHBI U KOOPJAWHATHBIN
METO/1 JUIs PEIICHUsI TEOMETPUUYECKUX 3a/1ad U
3aJa4  JApYrux  y4yeOHBIX  TNPEAMETOB;
ONEpUPOBATH MOHATUAMH: MaTpua 2 X 2 U 3
X 3, OTpeeTUTEINb MaTpHILIBI,
Tr€OMETPUYECKUN CMBICI OTIPEACTUTEIS;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie npodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHUi IK3aMeHa

[TPy 18. ymeHue MOJEenUpOBaTh peajibHbIC
CUTYaIlMU Ha SI3bIKE MaTEMAaTHUKH; COCTABIIATh
BBIPKEHUS, YpPaBHEHMsI, HEPABEHCTBA U UX
CUCTEMbI 10 YCIIOBHUIO 3aJlaud, HCCJIEOBATh
MIOCTPOCHHBIE MOJIETIM C HCIOJIb30BaHHEM
anmapata  anreOpbl,  HMHTEPIPETUPOBATH
MOJTy4EHHBIH pe3ynbTarT; CTPOUTH
MaTeMaTH4eCKhue MOJAENU C  MOMOIIBIO
F€OMETPUYECKUX TMOHATHH W  BEJIUYUH,
pelmarb CBSI3aHHBIE C HUMU TMPAKTUYECKUE
3a/lauM; COCTaBJISTh BEPOSTHOCTHYIO MOJIEINb
u HUHTEPIPETUPOBATH MOJTy4EHHBIH
pe3ynbTaT; pelarh NpPUKIATHBIE 3aJa4d
CpeICTBAaMM MAaTE€MaTUYECKOro aHaliu3a, B
TOM YHUCJE€ COLHUATBHO-?)KOHOMHYECKOTO |
(bU3MYECKOTO XapaKTepa;

OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUs
3aja4 (B TOM yuciie IpodhecCHOHATBLHO
OPUEHTUPOBAHHBIX), MPAKTUUECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHU IK3aMeHa

I[Py 19. ymeHue BBIOMpATh MOAXOIAIINN
METOJA JJI pELIEHUs 3aJadyd; [NOHUMaHHE
3HAYUMOCTH  MaTeMAaTUKHM B  M3yYCHHUH
MPUPOJHBIX M OOLIECTBEHHBIX IMPOLIECCOB U
SBJICHUI; YMEHHUE PaclO3HaBaTh IPOSBICHUE
3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHHE
IPUBOJUTE  TPUMEPBl  MATEMAaTHUYECKUX
OTKPBITUH pPOCCHUIICKOMN 51 MUPOBOU
MAaTEeMaTUYECKOU HAYKH.

OLICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCILICHUA
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/ICHTI/IpOBaHHLIX), MPaKTUYCCKUX BaHHTHﬁ,
KOHTPOJIbHBIX pa60T, 3aJlaHUM SK3aMeHa
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Ipunoxenue 1
IIpumepHas TeMaTHKa MHAMBHUAYAJIbHbBIX IPOCKTOB 110 NPeAMETY

NuauBuayanbHbIA IPOEKT HE MPEAYCMOTPEH YU4e€OHBIM IIaHOM 110 npodeccuu 35.01.27
Macrep cenpCKOX035IMCTBEHHOTO ITPOU3BOICTBA.
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Ipunoxenue 2

Cunxponusanus odpasoBareabHbIX pe3yiabTaToB ®I'OC COO u ®I'0OC CIIO

HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HanmeHnoBaHMe JTMYHOCTHBIX
pesyabTatos (JIP)
corjacuo ®IroC COO

HaumenoBanmne
MeTtanpeametTubix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

OK 01 Bs16upatsb criocoOsr
perieHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 25 wuHTepec K pa3IudyHbIM
chepam npodecCuoHATBHON
JeSITeTbHOCTH, yMEHHE
COBEpUIaTh OCO3HAHHBIN BBIOOP
Oynyieit mpodeccun u
peann30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTaHBI,

MP 01 camocTosiTeTbHO
dbopMynupoBarth u
aKTyaJIu3upoBaTh MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
MP 02 ycranaBnmuBaTh
CYIIECTBEHHBINA MPU3HAK WITH
OCHOBAHUS IS CPABHCHWS,
Kiaccuukanuy u 0000IIeHUS;
MP 03 onpenensTs 1enn
JIEATEIILHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU HX
JIOCTHIKEHHUS;

MP 04 BBISIBIATH
3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSX;

OK 02 Hcmonp3oBaTh
COBpPEMCHHBIC CPEACTBA
MOMCKa, aHAJIM3a U
HWHTEpIpeTaIuy HHHOpMaIu
1 “H(POPMAITMOHHBIC
TEXHOJIOTHH 711 BBIIIOIHECHUS
3a/1a4 PO eCCHOHAIBHON
JIEeITEILHOCTH

JIP 34 oco3HaHue IIEHHOCTH
Hay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIIEI0BATEIIbCKYIO
JESATETbHOCTh MHANBUYATbHO U

B IpyIIIIE.

MP 07 BiazeTh HaBBIKAMU
y4eOHO-HCCIIeI0BATEIbCKON U
MPOEKTHOM IESITEIBbHOCTH,
HaBbIKaMU pa3penieHust mpoosieM;
MP 08 ciocoOGHOCTD 1
TOTOBHOCTb K CAMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3314,
MPUMEHEHHIO Pa3IMYHbIX
METO/IOB TIO3HAHUS,

MP 09 Bimazenue BugaMu
JESTENILHOCTH 110 TIOTYYSHHIO
HOBOTO 3HAHMUSI, €ro
UHTEPIIPETAIHH,
npeoOpa30BaHUIO U TPUMEHEHHUIO
B Pa3JIMYHBIX Y4EOHBIX
CUTYaIusX, B TOM YUCIE NPU
CO3/1aHUM Y4EOHBIX U
COIMAIIbHBIX TPOEKTOB;

MP 10 popmupoBanre HaydHOTO
THUTIA MBIIUICHUS, BIaICHUE
Hay4HOU TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMH U
METO/IaMU;

MP 11 craButh 1 GopMyIupoOBaTh
cOoOCTBEHHBIE 3a/1a4H B
00pa30BaTEILHON IEATEIHHOCTH
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

Y KU3HCHHBIX CUTYaIUsX;
MP 12 BBISIBISTH IPUYUHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJu3upOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAaXOJIUTh apPIyMEHTHI IS
JI0OKa3aTeJIbCTBA CBOMX
YTBEPKJICHH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHUS,
MP 13 ananu3zupoBatb
MOJTYYCHHBIC B XOJ€ peIICHUs
3a/1a4¥ Pe3yJabTaThl, KpUTHUECKU
OIIEHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

MP 16 ocymecTBiIATH
LEeJICHANPABJIECHHBIN MTOUCK
MepeHoca CpeiCTB U Croco00B
JIeHCTBHSI B TPO(PECCHOHAIBHYIO
cpeny;

MP 17 ymeTp nepeHOCUTh 3HaHUS
B [T03HABATENIbHYIO U
MPaKTUYECKYIO0 00IacTH
KHU3HECSITeNILHOCTH;

MP 18 ymeTs UHTErpUpOBaTh
3HAHUA U3 PA3HBIX IPEIMETHBIX
o0Omacreii;

MP 19 BeIIBHUTATH HOBBIC HUJIEH,
npeJiaraTb OpUrMHaIbHbIC
MOJXO/Ibl U PELICHUS;

MP 20 ctaBuTh IpoOIEMBI U
3a[a4u, JOIMYyCKAIOIIHe
aNnbTepHATUBHBIC PELICHUS;

MP 21 BmazmeTh HaBBIKAMU
noJytydeHus: "HpopMaIuu u3
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATh
MOMCK, aHAJIU3, CUCTEMAaTU3AIUIO
U MHTEpIIpeTalnio nHopManuu
pa3IMYHbIX BUJOB U (hopM
MPEICTABIICHHUS;

MP 22 co3ngaBaTh TEKCTHI B
pa3aN4YHbIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHHs HHPOPMAIHH U
[[EJIEBOW ayTUTOPUH, BIOUpPAS
ONTUMAIEHYIO (hopmy
MPEACTABJICHUS U BU3YyaIU3allUU;
MP 23 orenuBaTth
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

JIOCTOBEPHOCTD, JIESTUTUMHOCTD
nH(popMaInu, ee COOTBETCTBUE
MPaBOBBIM U MOPAJILHO-
ATUYECKUM HOPMaM;

OK 03 ITnanupoBath 1
peann30BhIBATh COOCTBEHHOE
npodecCuoHaNBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeSATENbHOCTD B
npodeccroHabHOM cdepe,
WCTIOJIH30BATh 3HAHUS 110
(uHaHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

JIP 14 oco3HnaHnue JTUYHOTO
BKJIaJ[a B TIOCTPOCHUE
YCTOMYUBOTO OYAYIIETO;

JIP 16 scTeTrdyeckoe OTHOIIICHUE
K MUPY, BKITIOYas 3CTETUKY ObITa,
HAyIHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa U
0OILIECTBEHHBIX OTHOIIEHUN;

JIP 20 copMupoBaHHOCTH
3I0pOBOTO M 6€30MacHOro 00pasa
JKHN3HH, OTBETCTBECHHOI'O
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

JIP 24 roTOBHOCTH K aKTUBHOM
JIEeITEIBHOCTH TEXHOJIOTHYECKOM
U COIMAIbHON HAINPaBJIECHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH,
MJIAHUPOBATh M CAMOCTOSTEIIHHO
BBITIOJTHATH TaKyIO JIESITEIbHOCTD;

JIP 26 TOTOBHOCTH U
CrocoOHOCTH K 00pa30BaHUIO U
caM000pa3oBaHMIO Ha
MPOTSHDKCHUH BCEH KU3HU;

JIP 28 nnanupoBanue u
OCYUIIECTBJIEHUE JCHCTBUI B
OKpYXalollel cpesie Ha OCHOBE
3HAHHUA LENeH yCTOUYUBOTO
pa3BUTHS YEJIOBEUECTBA;

JIP 32 chopMupOBaHHOCTH
MHUPOBO33pEHU,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOIIECTBEHHON
IIPAKTHKH, OCHOBAHHOT'O Ha
JMaJiore KynbTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOET0 MECTa B NOJUKYJIBTYPHOM
MUDE;

MP 26 ocyiiecTBasATh
KOMMYHHKAIIMH BO Beex chepax
JKU3HH;

MP 28 BnazneTs pa3nuyHbIMU
criocobaMu OOIIEeHNS 1
B3aHMOJICHCTBUS;

MP 29 apryMeHTUPOBaHHO BECTH
JIUAJIorT, yMETh CMsTYaTh
KOH(JIUKTHBIE CUTYAIIHH;

MP 30 pa3BepHYTO U JIOTUYHO
W3JIaraTh CBOIO TOUKY 3PEHHS C
HCII0JIb30BaHUEM S3BIKOBBIX
CPEJICTB;

MP 39 camocToSTEIHHO
COCTABJISITh TIJIaH PEIICHUS
POOJIEMBI C YI€TOM MMEIOIITUXCS
pecypcoB, COOCTBEHHBIX
BO3MOYHOCTEW U MPENOYTEHU;
MP 41 pacuiuparb pamku
y4eOHOTr0 MpeaMeTa Ha OCHOBE
JUYHBIX TPEAMOYTECHUH;

MP 42 nenxath 0CO3HAHHBLIN
BBIOOD, apryMEHTHPOBATh €TO0,
OpaTh OTBETCTBEHHOCTD 3a
peIIcHuE;

MP 44 criocoOcTBOBaThH
(hOPMUPOBAHKIO U TIPOSIBIICHUIO
HIUPOKOM 3PYIUIIMH B PA3HBIX
001aCTAX 3HAHUM, IIOCTOSTHHO
MOBBIIIATH CBOU
00pa30BaTENbHBIN U KyJIbTYPHBII
YPOBEHb;

OK 04 DddexTuBHO

JIP 06 ymenue

MP 31 noHHMATh U UCIIOJIB30BATh
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

B3aMMOJICHCTBOBATh U
paboTath B KOJUICKTHBE U
KOMaH/JIe

B3aMMOJICHCTBOBATH C
COUHUAIBHBIMA UHCTUTYTaMHU B
COOTBETCTBUU C X (QYHKIIHSIMH H
Ha3HAYCHUEM;

JIP 34 oco3HaHue IEHHOCTH
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MPOCKTHYIO U
HCCIIEIOBATENIBCKYIO
NESITeTbHOCTh MHANBUYATbHO U

B IrpynIe;

MPEUMYIIECTBA KOMaHIHOW U
WHIUBHUIyAIbHOW paOOTHI;

MP 32 BeiOupaTh TEMAaTUKY U
METO/Ibl COBMECTHBIX JICUCTBUM C
Y4€TOM OOIIHUX UHTEPECOB U
BO3MO’KHOCTEH KaKJIOTO 4JICHA
KOJUIEKTHBA,

MP 33 npuHuMaTh 1enu
COBMECTHOH ACATSIbHOCTH,
OpPraHu30BBIBATH U
KOOPJAUHHUPOBATH JEHCTBUS 10 €€
JOCTHYKEHHIO: COCTABIIATH IJIaH
JIEMCTBHM, pacIpeaessiTh poJu ¢
Y4€TOM MHEHHI YYaCTHHKOB
00CyXJ1aTh pPe3y/bTaThl
COBMECTHOM pabOThI;

MP 34 oueHuBaTh Ka4€CTBO
CBOErO BKJIAJa M KaXJ10Iro
y4acTHUKA KOMaH[Ibl B OOt
pe3yNbTAT MO pa3padOTaHHBIM
KpUTEPUSIM;

MP 35 npennaraTb HOBbIE
IIPOEKTHI, OLICHUBATH UJIEU C
MO3ULIMY HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOM
3HAYUMOCTHY;

MP 36 KoOpaAMHUPOBATH U
BBITNIOJIHATH pabOTy B YCIOBUSAX
peanbHOro, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICICTBUS;

MP 37 ocyiecTBIATh
MMO3UTUBHOE CTPATErHUECKOE
MOBEJICHUE B Pa3IUYHBIX
CUTYAaLUX, IPOSBIIATH
TBOPUYECTBO M BOOOpaKeHHUE,
OBITh MHUIIMATUBHBIM.

OK 06 IlposiBnsTs
I'paXkJIaHCKO-
NaTPUOTUYECKYIO TTO3ULIHIO,
JI€MOHCTPUPOBATH
OCO3HAHHOE MOBEJICHHE Ha
OCHOBE TPaIUIIMOHHBIX
00I1e4eI0BEYECKUX
LIEHHOCTEH, IPUMEHATh
CTaHIAaPThHI
AHTUKOPPYIMIIMOHHOTO
MIOBEJICHUS

JIP 01 chopMupoBaHHOCTH
IpaX1IaHCKOW MO3ULIUU
oOyyaromerocsi Kak akTHUBHOTO U
OTBETCTBEHHOTO 4JIeHA
pOCCHIfCKOTO OOIIECTBA;

JIP 08 cchopMUpOBaHHOCTD
POCCUNCKOM I'PayKIaHCKON
UJIGHTUYHOCTH, TaTPUOTU3MA,
yBa)KEHHsI K CBOEMY HapOy,
YYBCTBA OTBETCTBEHHOCTH TIE€pe

MP 45 naBatb OLIEHKY HOBBIM
CUTYallUsIM, BHOCUTh KOPPEKTUBBI
B JIESATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YyJIbTATOB
LIETISIM;

MP 46 BnageTh HaBBIKAMH
MO3HABATENBHON pedIeKCUN Kak
OCO3HaHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTEIbHBIX
MIPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMIA;
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

Poaunoii, ropaoctu 3a cBO Kpaw,
cBoI0 PouHy, cBOM A3BIK U
KYJIbTYpY, IPOILJIOE U HACTOSIIIEE
MHOTOHAIMOHAIBHOIO HapoJa
Poccuu;

MP 47 ucnonp30BaTh NpUEMBI
pedaexcun I OIICHKU
CUTYyaluu, BbIOOpa BEPHOTO
penieHus;

MP 49 camoco3Hanus,
BKJIIOYAIOUIETO CIIOCOOHOCTh
MOHUMAaTh CBOE IMOLIMOHAIILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS
pa3BUTHUSL COOCTBEHHOM
AMOIIMOHAIBHOMN cepbl, ObITh
YBEPEHHBIM B ce0e;

MP 50 camoperynupoBaHus,
BKJIIOYAIOUIETO CAMOKOHTPOIb,
yMEHUE TPUHUMATH
OTBETCTBEHHOCTb 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh
aJanTUPOBAThCS K
HMOILIMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;,

MP 51 BHyTpeHHEN MOTHUBAIUH,
BKJIIOUYAIOMIEH CTPEMIICHHE K
JOCTHXKEHUIO LIENIU U yCIEXY,
ONTUMH3M, HHULIUATUBHOCTb,
YMEHHE JeHCTBOBATh, UCXOS U3
CBOUX BO3MOYHOCTEH;

MP 52 sMnaTuu, BKIIOYArONeH
CIOCOOHOCTh IOHUMATH
HMOILIMOHAILHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €ro IpU
OCYIIIECTBIICHUN KOMMYHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTIepEKUBAHUIO;

MP 53 conmaibHBIX HaBBIKOB,
BKJIFOYAIONINX CIOCOOHOCTH
BBICTPanBaTh OTHOLIEHUS C
JIPYTUMH JIOJbMU, 3200 THUTHCS,
MPOSIBJIATH UHTEPEC U pa3peniaTh
KOH(DJIMKTHI;

MP 54 npunumaTth cebs,
MMOHUMAas CBOU HEJOCTATKU U
JIOCTOMHCTBA,;

MP 55 npuHHMAaTh MOTUBBI U
apryMEeHThI APYTUX JIOAeH npu
aHaJN3€e pe3ysbTaTOB
JIeSITEIbHOCTH;

MP 56 npusHaBaTh CBOE IIPaBO U
MIPaBO JPYTUX JIOJCH HA OMIMOKH;
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumenoBaHmue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

MP 57 pa3BuBath CriocOOHOCTH
IMOHUMAaTb MHP C IMO3UIIUA
JPYroro 4eJioBeKa.
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IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHbIX pe3yabTaToB PI'OC COO (mpeamMeTHBIX) ¢

o0pasoBareabHbIMHU pedyabTaTamu @I'OC CITIO

(mpoeccroHaTbHO-OPUEHTUPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTENbHOIO

npeameta ¢ nmpodeccueii)

HaumeHnoBanue
o0menpodgeccuona
BHBIX JUCIUILIINH C
o0pa3oBaTeIbHBIMH

pe3yJabTatamm,

HMeEIOIMMH

B3aUMOCBS3b C

npeametrabiu OP

HaumeHoBaHue
npodeccuoHaIbLHBIX
moayJeit (MAK) ¢
o0pa3zoBaTe/ibHbIMH
pe3yJabTatamm,
HMEKIIHMH B3aUMOCBSI3b
¢ npeaMeTHbiMu OP

HaumeHnoBanue
NpeaMeTHBIX
pe3yiabratoB ®I'OC
COO, umemmx
B3auMOCBs3bL ¢ OP
drocC Clio

HaumeHoBanue
pa3aeyioB/TeM U
paboueii nporpamme
1o npeaMeTy

OI1.01 OcHoBBI
WHXXEHEPHOU
rpaduxu

Ymers:
Hcnonw3oBarh
obopynoBaHue,
OCHACTKY,
KOHTPOJIbHO-
U3MEPUTEIIbHBIN
HUHCTPYMEHT NpU
BOCCTaHOBJICHUU
nerajaei
CEJIbCKOXO3SHCTBEHH
bIX MAIIVH U
000pyI0BaHHUS;
3HaTth:

MeTo 16l KOHTPOJIS
TreOMETPHUECKUX
napaMeTpoB JeTanen
CEJIbCKOXO3SHCTBEHH
bIX MAIIVH U
o0opynoBaHusI.

[IM.02. BsimosineHue
MEXaHHU3UPOBAHHBIX paboOT
B CEJIbCKOXO3SIICTBEHHOM
MIPOU3BOJICTBE C
nojJiep>KaHueM
TEXHUYECKOTO COCTOSTHUS
CPEICTB MEXaHU3AIINH;
MJIK 02.02 «TexHomoruu
BBITIOJTHEHUS
MEXaHU3UPOBAaHHBIX paboOT
B CEJIbCKOM XO3SIIICTBE»
[1IK 2.2 BHOCUTb ynoOpeHus
C 3aJJaHHBIMU
arpOTEeXHUYECKUMHU
TpeOOBaHUSAMHU

HaBbiku:

BHECEHUS yIOOpeHuUii ¢
COOII0IEHUEM
arpoOTEeXHUYECKHUX
TpeboBaHUM

Ymenus:

HACTpauBaTh U
perynupoBaTh arperarT Juis
BHECEHUS yIOOpeHUii Ha
3aJJaHHBIA PEXUM PabOTHI C
Y4E€TOM arpoTeXHUYECKUX
TpeOOBaHUH;

3Hanus:

MIPUHIIAI JeHCTBUS,
YCTPOMCTBO, TEXHUYECKAS U
TEXHOJIOTM4ecKas
pEerylnupoBKa MaIIWH IS
BHECEHUS] MUHEPAIbHBIX U

I1P6 01 Biagenue
METOIaMU
JI0Ka3aTebCTB,
QITOPUTMAaMH PEIICHUS
3aj1a4y; yMCHHE
dbopmMynHpoBaTh
OTIpE/ICIICHNUSI, aKCHOMBI
U TEOPEMBI, IPUMECHSThH
UX, TIPOBOJIUTH
JIOKa3aTebHbIC
paccyXJCHHUs B XOJ1e
peIIeHHMs 3a/1a4;

ITP6 06. ymenwue
peaTh TEKCTOBBIE
3aJ]a4yl pa3HbIX TUIIOB
(B TOM uHMcCIIe Ha
NPOIICHTHI, J0JIA U
YacTH, Ha JIBKCHHE,
paboTy, CTOUMOCTb
TOBApOB U YCIIYT,
HAJIOTH, 3a/1a41 U3
obnacTu yrnpaBiIeHHUs
JMYHBIMU
CEMENHBIMHU
duHaHCAMM);
COCTaBIISATh
BBIPKEHUS,
YpaBHEHUS,
HEPaBEHCTBA U UX
CUCTEMBI TI0 YCTIOBUIO
3a/1a4M, UCCIEeI0BATh
MOJIyYEHHOE PEIICHUEe U
OIICHUBATH

Paznen 1. «Pa3Burtue
IIOHSITHS O YHUCIIE»
Tema 1.1 MHoxecTBa

panoHaIbHBIX n
IEUCTBUTEIbHBIX
Yyucen

Paznen 6. «lIpsmbie u
IUIOCKOCTH B
MIPOCTPAHCTBEY

Tema 6.1 B3saumnoe
pacroJioKeHue

MPSIMBIX U TJIOCKOCTEHN
Paznen 9. «Bekropel u
KOOPJUHATHI B
MIPOCTPAHCTBEY

Tema 9.1 Bekropsl u
KOPPJAMHATBHI.
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OpPraHu4ecKuX y1oOpeHui;

[IK 2.4 BoinoiHsTh
ybopouHbIe paboTHI C
3aJlaHHBIMU
arpOTEXHUYECKUMU
TpeOOBaAHUSIMU.
HaBbIku:
KOMILIEKTOBAHHSI MAIlTUHHO-
TPaKTOPHOTO arperaTa Juist
MIpOBe/IeHUs] yOOPOUHBIX
pabor;

MIPOBEJIEHUS] YOOPOUHBIX
paboT ¢ coOoIeHIEM
TpeOOBaHUM U NMPaBUIT
arpOTEXHUKH;

Ymenus:

HacTpauBaTh U
perynupoBaTh MallliHHO-
TPaKTOPHBIN arperar Jyuist
MIpoBeIeHUs] yOOPOUHBIX
pabor;

3HaHusN:
arpoTeXHUYECKHE
TpeboBaHUs K yOOpKe
CENbCKOXO035MCTBEHHBIX
KYJIbTYp

NPUHLINI JeHCTBUS,
YCTPOMCTBO, TEXHUYECKAS U
TEXHOJIOTMYecKas
peryinupoBKa, paBuia
KOMIUIEKTOBAHUS MaIINH
JUIS TIPOBEJICHUS
yOOpOYHBIX paboT.

PaBI0IO00HOCTh
pE3yJIbTaTOB;

[1P6 09 ymenue
OIepUpOBaTh
HNOHATHUSIMU: TOYKA,
npsimMasi, JI0CKOCTb,
IIPOCTPAHCTBO,
JIBYTPaHHBIN yroJl,
CKpellMBaoIINecs
psIMbIE,
NapauleIbHOCTh U
NEePIEeHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM,
YroJ MeXAy IpSMbIMH,
YTOJI MEXAY IPSIMOM U
IJIOCKOCTBIO, YTOJI
MEX1y IIIOCKOCTSIMH,
paccTosiHre OT TOUKH
JI0 TIIOCKOCTH,
paccTosiHE MEX LY
MPSIMBIMU, PACCTOSTHHE
MEX/1y IIIOCKOCTSAMU;

[1P6 14 ymenue
MCII0JIb30BaTh IPH
pelIeHny 3a1a4
H3ydeHHBIC (PaKThI U
TEOPEMBI
IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl
00BEKTOB
OKpPY>KaIOILlero MUpa;
yMEHHUE BBIOUPATH

O IXO TSI
W3YYEHHBII METO 1S
pelleHus 3a/1auu,
pacro3HaBaTh
MaTeMaTHYeCKue
(bakTel 1
MaTeMaTHYeCKHe
MOJIETU B IPUPOIHBIX U
00111eCTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE;
YMEHHE MPUBOIUTD
PUMEPBI
MaTeMaTHYEeCKUX
OTKPBITUH POCCUICKON
Y MUPOBOH
MaTeMaTH4eCKOn
HAYKH.

ITPy 01 ymenue
OTIEpUPOBATH
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TOHSITHSIMH:
OIIpENEIIEHUE, AKCUOMA,
TEOpeMa, CIIEJICTBUE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCUJIbHBIE
(OpMyIUPOBKY;
yMeHUe
bopMynupoBarth
obpartHoe 1
MIPOTUBOTIONIOKHOE
YTBEPKJICHUE,
MIPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEDHI,
MCII0JIb30BATh METO]]
MaTeMaTU4eCKON
WHIYKIIAW; TTPOBOIUTH
JI0OKa3aTelIbHbIC
paccyXJIeHus Mpu
pelIeHuy 3a/1ad,
OIIEHUBATH JIOTUYECKYIO
MPaBUILHOCTH
pacCyXJIEHU;

[Py 14 ymenue
CBOOOJIHO OTIEpUPOBATH
MNOHATUSIMH: TOYKA,
npsimMasi, MI0CKOCTb,
MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHIA
YTOJI, IBYTPaHHBII
YTOJI, TPEXTPaHHbBII
yroiz,
nepeceKaronmecs,
napasuieJbHbIe U
CKpeIlUBaroIIuecs
npsiMbIe,
napauieaIbHOCTh U
NEePIEeHIUKYISIPHOCTD
NPSIMBIX U TJIOCKOCTEH,
YroJI MeXIY IPSIMBIMHU,
YTOJ MEXAY IPSIMOM 1
MJIOCKOCTBIO, YroJl
MEXy MIIOCKOCTSIMU;
YMEHUE UCIOIb30BATh
P PELICHUH 3a/1a4
U3yYeHHBIE (PaKTHI U
TEOPEMBI
MJIaHUMETPUU; YMEHUE
OLIEHUBATh Pa3MepPbI
00BEKTOB B
OKpYXKaIoIlleM MHUPE;
yMEHUE ONIEPUPOBATH
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HOHATUSIMH:
MHOTOTpaHHUK,
ceueHue
MHOTOTI'paHHUKA,
IIPaBUJIbHBIN
MHOTOTpaHHUK,
npu3Ma, THpamMmuIa,
¢urypa u noBepxXHOCTh
BpAIEHHUs], IFITUH/ID,
KOHYC, II1ap, cdepa,
pa3BepTKa
MIOBEPXHOCTH, CEYCHUS
KOHYCa Y IWINHApA,
napaiesbHbIe OCH HITH
OCHOBAHHIO, CEUCHHE
rapa, MioCKOCTh,
Kacaromasicsi chepsl,
IWIMHApA, KOHYCa;
YMEHHUE CTPOUTh
ceueHue
MHOTOTpaHHHKA,
n300paxxaTh
MHOTOTPaHHHKH,
(GUTYpBI ¥ TOBEPXHOCTH
BPAIICHUS, UX CEUCHUS,
B TOM YHCJIE C
HOMOIIBIO
JNIEKTPOHHBIX CPEACTB;
yMEHHE IPUMEHSTh
CBOMCTBa
reOMETPUIECKUX
uryp,
CaMOCTOSITEIEHO
dbopMynupoBath
OTIpeeTICHUS
u3y4aeMbIxX Guryp,
BBIJIBUTaTh TUIIOTE3BI O
CBOWCTBAX U MPHU3HAKAX
reOMETPUIECKUX
¢uryp, 060CHOBBIBAaThH
WM OTIPOBEPraTh UX;
yMEHUe MPOBOJUTH
KJ1accupukanuo Guryp
10 Pa3JInYHBIM
NPU3HAKAM, BBITIOJIHSATh
HE00X0IMMBbIe
JIOTIOJTHUTEIIbHBIE
MOCTPOCHHUS;

[TPy 15 ymenue
cBOOOJIHO OTIEPHPOBATH
HOHATUSAMHU: TIJIOIIA/b
burypsi, 00beM
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(burypsl, BeIMunuHa
yIi1a, pacCTOSIHUE OT
TOYKH JI0 THIOCKOCTH,
paccTosiHUE MEXKIY
MPSIMBIMHU, PACCTOSTHHE
MEXTy TUIOCKOCTSIMH,
wionaab chepsl,
IUIOIAb TOBEPXHOCTH
MUPAMHJIBL, IPU3MBI,
KOHYCa, IWINHApA,
00beM Kyo0a,

IPSIMOYT OJIBHOTO
napaienenuresa,
MTUPAMHIBI, TTPU3MBI,
IMHApPA, KOHYCAa,
nrapa; yMeHue
HAXOJHWTh OTHOIICHHE
00BEMOB MTOJO0HBIX
uryp;

[Py 16 ymenue
CBOOOHO OTIepUPOBAThH
TOHITHSIMH: JIBHXKEHUE,
napasuiebHbIN
MEPEHOC, CHMMETPHS
Ha TUIOCKOCTH U B
IPOCTPAHCTBE,
MOBOPOT,
npeoOpazoBaHue
noao0us, moa00HbIE
burypsl; yMeHue
pacro3HaBaTh paBHbIE U
noJ00HbIE PUTYPEHI, B
TOM YHCJI€ B IPUPOJE,
HCKYCCTBE,
ApXUTEKTYype; yMEHUE
UCII0JIb30BaTh
reoMeTpHYecKUe
OTHOUICHHUSI, HAXOUTh
reoMeTpHYecKUe
BEJIMYUHBI (JIMHA,
yroJ, mioaab, 00bem)
MIpU PEIICHUH 3a7a4 U3
JPYrux y4eOHBIX
HpPEIMETOB U U3
peanbHOM KU3HH;

ITPy 17 ymenue
cBOOOJIHO OTIEPHPOBATH
MOHSITHSIMHU:
PSIMOYTOJIbHAS
CUCTEeMa KOOPJIMHAT,
BEKTOP, KOOPIUHATHI
TOYKH, KOOPIUHATHI
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BEKTOpa, CyMMa
BEKTOPOB,
MPOU3BEJICHUE BEKTOPA
Ha YHKCJIO, PA3JI0KEHUE
BEKTOpa 110 6a3ucy,
CKaJISIPHOE
MIPOU3BEICHHUE,
BEKTOPHOE
MIPOU3BEICHUE, YTOJI
MEXy BEKTOPAMH;
YMEHHE UCITOJIb30BaTh
BEKTOPHBIN U
KOOPJIWHATHBIA METO
JUISL pELICHUS
reOMETPUYECKUX 3a]1a4
Y 3a/1a4 APYTUxX
yueOHBIX MPEAMETOB;
OIepUpOBaTH
MOHATUSIMU: MaTpuua 2
x2m3x3,
OIPENECITUTEND
MaTpHIIbI,
reOMETPUYECKUI
CMBICJI ONIPEACIIUTENS;
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