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1. HACIIOPT IPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI

«MATEMATHUKA»
1.1. ObJacTh NPUMEHEHUS MPOTrPAMMbI
[Iporpamma  y4eOHOM  OUCHMIUIMHBI ~ SIBJISIETCS  4YacThlO  IPOTrPaMMBbI
MOJATOTOBKM CIEUAIUCTOB cpeaHero 3BeHa B coorBerctBuu ¢ ®I'OC CIIO mo
cnenuanbHocTH 35.02.20 TexHoJiorusi Npou3BoACTBA, NEPBUYHONH NMepepadoTKU
U XpPaHEHHS CeJIbCKOXO0351iICTBEHHOH nMpoayKuuu'

1.2. MecTo AMCHUIUVIMHBI B CTPYKTYpPe IPOrpaMMbl MOJATOTOBKH CIIELIHAIMCTOB
CPEIIHETrO 3BEHA!

yueOHas nucnuiuinHa «MaTtemaTuka» sBiseTcs NpodUIbHON TUCIMILUIMHON
o01ieo0pa3oBaTeNbHOIO IMKJIA OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl B
coorBercTBUM ¢ PI'OC nmo cnenmansHocTH 35.02.20 TexHoJi0rMst NPOM3BOACTBA,
MePBUYHOI MepepadoTKU U XPAHEHUS CeJIbCKOXO03SHCTBEHHON nNpoayKuun"

1.3. Heau u 3a0a4u JUCUMILIMHBI — TPe0OBaHHMSI K pe3yJbTaTaM OCBOCHHUS
AUCHMUILTHHBI:

1.3.1. lean u 3aaa4y JUCHUILIMHBI

Henn:

OCBOCHME OOYYAIOIIMMUCS COAEpKaHUS yueOHOW AUCHUIUIMHBI «MaTreMaTuka» u
JIOCTH)KEHHUE PE3YyJIbTaTOB €€ M3Y4YeHHUs B COOTBETCTBUHU C TpeboBanusimu OI'OC
COO ¢ yuerom npodeccuonanbuoi HampasieHHoctu @I'OC CIIO.

3agaum:

- ¢opMHupOBaTh IPEACTABICHUS O COIUAIBHBIX, KYJIbTYPHBIX W HCTOPHUYCCKHUX
(hakTOpax CTAHOBJICHHS MAaTCMAaTHKH,

- (hopMupOBaTh OCHOBBI JIOTUYECKOTO, AITOPUTMHUUYECKOTO W MATEMATHIECKOTO
MBIIIJICHUS

- ¢dopmMupoBaTh YMEHHS TMPUMEHSTh I[IOJIYUYECHHBbIE 3HAHUS TIPU PEIICHUU
pa3JIMYHBIX 3aJ1a4, B TOM YHUCJIE TPOPECCUOHATIBHBIX;

- ¢dopMupoBaTh MPEJCTABICHUS O MaTeMaTHKE KaK 4YacTU OOIIeYeTOBEYECKON
KYJbTYpbl, YHUBEPCAIHHOM SI3bIKE HAYKH, MO3BOJISIIOIIEM OIKMCHIBATh M U3Yy4aTb
peanbHbIe MPOIECCHl U SBJCHUS B IMOBCEAHEBHON KU3HU M B MPO(HECCHOHAIBHOM
JIEATSIILHOCTH.



1.3.2. [Inanupyemble pe3yabTaThbl 0OCBOEHUS 00111e00pa3oBaTeIbHOM AUCHUILIUHBI B c0oTBeTcTBUM ¢ PI'OC CIIO
u Ha ocHoBe ®I'OC COO

Koa n HanmenoBanue
(popmupyembIx
KOMIIeTeHII I

ILnaHupyeMble pe3yJibTAThI 0CBOCHHS AU CHHILIHHBI

O01ue

I[ncunnnnnapﬂme

OK 01. Beibupats criocoOsl
peleHus 3a1a49
npoheCCUOHATHHOU
JeSITeITbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

JIP 24 rOTOBHOCTb K TPYY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYI0IO0HE;

JIP 25 roTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU
TEXHOJIOTUYECKOM U COLMabHON HAlpaBJIEHHOCTH,
CIOCOOHOCTh MHUITMHPOBATD, INIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATH TAKYIO 1€ATEIbHOCTD;
JIP 26 uHTEpec K pa3nuyHbIM chepam
po¢eCCUOHATILHOMN EATEIIEHOCTH.

MP 01 camocTosTeTbHO (POPMYITUPOBATH U
aKTyaJIM3upoBaTh NpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 ycraHaBiIMBaTh CyIIECTBEHHBIN TPU3HAK WIH
OCHOBAHUS JIJISl CPABHEHUS, KITACCUPHUKAIINH U
000011IeHHS;

MP 03 onpenensiTs 1eNIH JeATeTbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKEHHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpUBAEMBbIX SBICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B ACSTEIBHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUN AESTEIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILUICHUE IIPU
pELIEHNN KU3HEHHBIX MPOOJIEM.

MP 09 BnaseTh HaBBIKAMHU y4€OHO-HCCIIEIOBATEIHCKON

Y TIPOEKTHOM JIESATEIIbHOCTH, HABBIKAMU Pa3pelICHHUS
po0em;

ITP6 01 BageTh METOAAMM J10KA3aTENbCTB, AITOPUTMaMU
peleHus 3aa4d; yMeTb (pOpMyJINpOBaTh ONPEACICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJAUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKJICHHS B XOJI€ PELLICHUs 3aa4;
ITP6 02ymeTh onepupoBaTh NOHITUSIMU: CTEIIEHD YHCIIA,
Jorapu(m yucia; yMEHHE BbINOIHATh BBIYMCICHNUS 3HAYEHUH
U 1ipeoOpa3oBaHuil BBIPAXKEHUH CO CTENEHSIMU U
Jorapudpmamu, npeodpazoBaHue APOOHO-PALMOHATBHBIX
BBIPAKCHUI;

ITP6 03 ymeTh onepupoBaTh MOHATUSAMU: palliOHAJIbHbIE,
UppalyoHaIbHble, IOKa3aTeNIbHbIE, CTCIICHHbIE,
JorapupmMUUECcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh MOHATUAMU: (PYHKLUA,
HenpepbIBHAS (DYHKIIHS, IPOU3BOIHAS, IEPBOOOPA3HA,
OIpeIeIeHHbI MHTErpall; yMETh HAXOIUTh IPOU3BO/IHBIE
AJIEMEHTAPHBIX (YHKIUH, HCTIONB3YsI CIIPABOYHBIC
MaTepHalIbl; UCCIEN0BaTh B IPOCTEHIINX CIIydasX GyHKLNUU
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJIbIlIee U HAUMEHbIIIEE
3Ha4YeHue QyHKILU; CTpOUTh rpa)uKi MHOT'OYJICHOB C
UCIIOJIB30BAaHUEM allapaTa MaTEMaTU4YECKOI0 aHAJIN3A;
IIPUMEHATH IPOU3BOIHYIO IIPU PELICHUHU 3a/1a4 Ha JBUKCHHUE;
pemaTh NpakTUKO-OPUEHTHPOBAHHBIE 33/1a4U HA
HauOoJIbIlIee M HAUMEHbIIIee 3HAUCHHUsI, HA HaXOXK/ICHHE
IyTH, CKOPOCTH U YCKOPEHUS;

ITP0 05 ymeTs onepupoBaTh NOHATUSAMU: PallMOHAIbHAS
GyHKIMS, TOKa3aTeabHas QyHKIMs, cTeneHHas QyHKIMs,




MP 14 BbISIBIATh NPUYUHHO-CIICICTBEHHbBIC CBSI3U U
aKTyaJIU3UpOBATh 3aJ]1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyYMEHTHI JIJIsl JOKa3aTeIbCTBA
CBOMX YTBEpXICHUI, 3a7]aBaTh apaMeTpbl U KPUTEPUHU
pelieHus;

MP 15 ananm3upoBaTh MOITYYEHHBIE B XO/€ PEILICHUS
3a/1auu Pe3yJIbTaThl, KPUTUUECKU OIIECHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymeTh nepeHOCUTh 3HAHMS B TIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACSITEIILHOCTH;

MP 19 ymeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTel;

MP 20 BbIIBUTATh HOBBIE UJEH, PEIAraTh

OpUTHUHAIBHBIC MOIXO/IbI U PEIICHUS; U CTOCOOHOCTH MX
HCIOJIb30BaTh B IO3HABATEIIHLHOM M COI[AAIBHOM
MIpaKTHUKE

Jorapupmuueckas pyHKIUs, TPHTOHOMETPUUYECKHE
dbyHKIIMHA, 00paTHBIE QYHKIIUHA, YMETh CTPOUTH rpaduKu
M3YYEHHBIX (DYHKIMH, UCTIONb30BaTh PAQUKU NpU U3YUEHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IIPH PEIICHNUH 3aJa4 U3 IPYTHX
yueOHBIX MPEAMETOB U 3a7a4 U3 peasibHOM KU3HU; BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX]ly BETMUYUHAMU;

ITP6 06 ymeTh pemaTh TEKCTOBBIE 3a/1a4d  Pa3HbIX THUIOB (B
TOM YMCJIE HA TIPOLICHTBHI, I0JIA U YaCTH, HAa JBUKCHHUE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTHU 3a7jauu U3
00J1aCTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI T10 YCIIOBUIO 33J1a4M, UCCIIEJ0BATh ITOJIy4YEHHOE
pelIeHre U OLIEHUBATh MPaBI0N0I00HOCTb PE3YJIbTATOB;
ITP6 07 ymeTs oniepupoBaTh NOHATUSMHU: CPEIHEE
apudMeTnyecKoe, MeanaHa, HanOoIbIlIee U HAUMEHbBIIIEE
3HAUEHUS, pa3Max, IUCIEPCHs, CTAHAAPTHOE OTKIIOHEHHE
YHCIIOBOTO HabOpa; yMETh U3BJIEKATh, HHTEPIIPETUPOBATD
UH(OPMALIUIO, IPEICTAaBICHHYIO B TaOIMIIax, HA
quarpammax, rpaukax, OTpaXkarol[yto CBOMCTBA pealbHbIX
NPOIIECCOB U SIBJICHUH; MPEACTaBIATh HHPOPMALIUIO C
MOMOIIbIO TaOJIHIl U JUarpamMmm; UCCIe10BaTh
CTaTHUCTUYECKHUE IaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpauyecKux METO0B U AJIEKTPOHHBIX CPEJNICTB;

ITP6 08 ymeTs onepupoBaTh NOHATUSAMU: CIIy4alHbIN OIBIT U
Ciy4aifHOE COOBITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOATHOCTD C UCIIOIb30BAHUEM
rpauyecKux METOAOB; MIPUMEHSITH (POPMYJIbI CIOKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(GopMyIIbI IPU PEIIEHUH 33/]1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHAE IPUBOJUTH IPUMEPBI NOSBIICHUS
3aKoHa OOJIBIINX YKCEN B MPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX;




IIP6 09 ymeTh oniepupoBaTh NOHATUSMU: TOUYKA, IpAMasi,
MJIOCKOCTh, MPOCTPAHCTBO, ABYTPAaHHBIN yToI,
CKPEIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
NEPIEHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEHN, YTOJI MEXKIY
IPSIMBIMU, YTOJ MKy IPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
PAacCTOSIHUE MEX]y MPSMBIMH, PACCTOSTHUE MEXKTY
TUTIOCKOCTSIMHU; YMEHHUE HCTIONb30BaTh MPU PEUICHUH 3a/1a4
U3YYEHHbIE (PAKThl U TEOPEMBI TUIAHUMETPUN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIETO MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
ceueHNe MHOTOIpaHHMKa, KyO, mapasenenurne], mpusma,
nupamuia, purypa u HIOBepXHOCTh BpaICHUS, IWITHH/P,
KOHYC, 1map, cepa, ceueHust purypsl BpalieHus, miIoCKOCTb,
Kacarolasicsi cepbl, IUIUHAPA, KOHYCA, IJI0Aab
MOBEPXHOCTU UPAMU/IbL, IPU3MBI, KOHYCA, [IMJINHAPA,
miomanas chepsl, 00beM Ky0da, mPsIMOYTOJIBHOTO
napajuleJenunesia, TMpaMusl, IPU3Mbl, IWINHAPA, KOHYCA,
niapa; yMeHue u300pakaTb MHOTOTPaHHUKHU U TOBEPXHOCTU
BpAIlIEHUs, X CEYEHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh PaBUIbHbIE MHOTOTPAHHUKW;

ITP6 11 ymeTs onepupoBaTh MOHATUSAMU: IBH)KEHUE B
IIPOCTPAHCTBE, NOJ00HBIE (PUTYpHI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIEHUE TUIOIAJAECH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYp MIPH PEIICHUH 33/]aY;

ITP0 12 ymeTp BBIUUCIIATh TEOMETPUUECKHE BETUUUHBI
(mmuHa, yroui, oma s, 00beM, TUIOMIAAb TOBEPXHOCTH),
UCTIOJIb30BaTh U3Y4YEHHBIE (POPMYJIIBI M METOIBI;

IIP6 13 yMeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPAMHATHI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIISIPHOE MPOU3BEACHUE, YTOJ




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa
Ha YHMCJI0; HAXO/AUTh C MTOMOIIBIO N3YUYEHHBIX (hopMyI
KOOPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS
TOYKAMY;

ITP614 ymeTh BbIOMpATh MOAXOASIINN N3yYEHHBIH METOT
JUISL PEeLIeHUs 3a1a4M, paclio3HaBaTh MaTeMaTHUECKUE (PaKThl
Y MaTeMaTUYECKUE MOJIENH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUAX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHA POCCUICKON U MUPOBOU
MaTEMaTHUYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh MOHATUSMU: ONIpEEIIEHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE

(dbopMynupoBaTh 0OpaTHOE U IPOTUBOIOIOKHOE
YTBEPKACHHUE, TPUBOIUTH IPUMEPHI U KOHTP IMPUMEDBI,
MCIIOJIb30BaTh METOJ, MAaTEMAaTUYECKOW NHIYKIINH;
MPOBOAMTD JJOKA3aTEIbCTBEHHBIE PACCYKICHUSI TPU
pEILIEHNN 3a/a4, OLIEHNUBATh JIOTHUECKYIO IPABUIIBHOCTD
paccyXIeHHH;

ITPy 02 ymeTh onepupoBaTh MOHATUAMU: MHOKECTBO,
MOJIMHOKECTBO, ONIEPALU HaJl MHOKECTBAMU; YMEHUE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juist
OINMCAHUS PEATIbHBIX MIPOLIECCOB U SBJICHUI MPU pELICHUH
3aja4, B TOM YHUCIIE U3 IPYTUX YU€OHBIX IPEIMETOB;

ITPy 03 ymeTs onepupoBaTh MOHATUSAMU: Tpad, CBAZHBII
rpad, n1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U
OMMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIONIb30BATh
rpadsl IpU PELICHUH 33a4;

ITPy 04 ymeTh CBOOOHO OTIEPUPOBATH TTOHSATUSIMU
coueTaHHe, IEPECTaHOBKA, YUCIIO COUETaHUM, YUCIIO
NepeCcTaHOBOK; OMHOM HbrOTOHA; yMEHHE IPUMEHSTh
KOMOWHATOpPHBIE (DaKThI U PACCYXICHUS ISl pEILICHHS 3aa4;
IIPy 05 ymeTh oniepupoBaTh NOHATHUSIMU: HATYPAJIbHOE




YHCJIIO, 11€JI0€ YUCII0, OCTATOK 110 MOAYJIIO, PALIMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCII0, MHOXKECTBA HATypaJbHBIX,
IEJIBIX, PAIIMOHATIBHBIX, JCHCTBUTEIBHBIX YHCE; YMEHHE
UCIIOJIb30BaTh MPU3HAKH JI€IMMOCTH, HANOOIbIINHI 00IHiA
JIeNTUTENh 1 HauMEeHbIIee o0I1ee KpaTHoe, allTOPUTM
EBknnaa npu pemeHnu 3ajay; 3HaKOMCTBO € Pa3TUYHBIMU
MO3UIIMOHHBIMUA CHCTEMaMH CYHCIICHUS;

ITPy 06 ymeTs cBOOOHO ONEPUPOBATH MOHATUAMU: CTEIIEHb
C IIEJIBIM TTOKa3aTelieM, KOPEHb HaTypalbHOM CTETICHH,
CTETIEHb C PallMOHAJIBHBIM ITOKa3aTelIeM, CTENIEHb C
NeHCTBUTENLHBIM TIOKa3aTeseM, Jiorapu(M Ynciia, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YHCIIA;

ITPy 07 ymeTs onepupoBaTh MOHATUSAMU: TOKIECTBO,
TOIECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPaBEHCTB, PABHOCHIBLHOCTD
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALMOHAIbHBIE,
UppaIroHaIbHBIE, TOKa3aTeIbHbIE, CTETICHHBIC,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA M CHCTEMbI; YMEHHE PElIaTh ypaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3IUYHBIX IPUEMOB;
pemaTh ypaBHEHHUsI, HEPAaBEHCTBA U CHCTEMBI C TAPAMETPOM;
NPUMEHSTh YpPaBHEHHsI, HEPAaBEHCTBA, X CHCTEMBI JJIS
pEeIIeHHs] MaTeMaTHIECKHX 3a/1a4 U 337a4 U3 Pa3IHIHbIX
o0acTeil HayKH U peanbHOM KHU3HH;

ITPy 08 ymeTs cBOOOIHO ONIEpUPOBATH MOHITUSMU: TpaduK
¢byHkuuu, oopaTtHas GyHKUUSA, KOMIO3UINS (QYHKINH,
nvHeHHas pyHKIMS, KBagpaTuaHas QyHKIHS, CTCTICHHAS
(GYHKLUS C LENbIM [T0Ka3aTeNeM, TPUTOHOMETPUYECKHE
dbyHKIIMHA, 00paTHBIE TPUTOHOMETPUUYECKHE (PYHKITUH,
nokasaresibHas U Jorapupmudeckas GyHKIUN; yMEHHUE
CTpOUTH rpaduka PyHKIUH, BBITIOIHATH TPE0Opa30OBaHM
rpaduKoB QPYHKIIUI; yMEHHE UCIIOIb30BaTh rpaduku
GYHKIMHA 1 N3YYSHUS TIPOIIECCOB U 3aBUCUMOCTEH MpH




pELICHUH 3a7a4 U3 IPYTUX Y4eOHbIX IPEIMETOB U U3
peanbHOM JKU3HU; BBIpaXKaTh (YOpMyIaMH 3aBUCUMOCTH
MEX/ly BEJINYMHAMH; YMEHHE CBOOOJHO OIEpHUPOBATH
HOHATHSMM: YETHOCTb (DYHKIIMHU, IEPUOAUYHOCTD (DYHKIUH,
OTpaHMYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH,
HKCTpEeMYM (YHKIINHU, HAUOOJIbIIIee U HAaUMEHbIlIee 3HAUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE; YMEHHE IPOBOUTH HUCCIEA0BaHNE
(GyHKLNYU; YMEHHE UCTIOIb30BaTh CBOMCTBA U TpaduKu
GYHKIUM [T pelieHns] ypaBHEHUH, HEPaBEHCTB U 3aJ1a4 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM MI0CKOCTH
MHOXKECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs cCBOOOHO ONEPUPOBATH MOHATUAMMU:
MOCJIEIOBATEIBHOCTD, apu(METHYECKAst TPOTPECCHS,
reoMeTpuyuecKasl Iporpeccusi, 0eCKOHEYHO yObIBaroIas
IpOrpeccusi; yMEHHE 3aJ1aBaTh MOCIIE0BAaTENbHOCTH, B TOM
YHCIIe C TTOMOIIBIO PEKYPPEHTHBIX (PopMyIT;

IIPy 10 ymeTh onepupoBaTh MOHATHAMU: HEIPEPBIBHON
(GyHKLIMHU, aCUMITOTHI rpaduka QyHKIMH, IepBasi U BTOpast
npou3BoAHas GYHKIIMH, TEOMETPUUSCKUN U (PU3NUECKUIA
CMBICJI TPOU3BOIHOM, IIEpBOOOpa3Hasi, ONpeAEICHHBIN
MHTETpaJl; yMEHHE HaXOUTh ACUMIITOTHI Tpaduka QyHKLINH;
YMEHHE BBIYMCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHNUS,
YaCTOTHOTO U KOMIO3UINH (PYHKIMIA, HAXOAUTh YpaBHEHUS
KacaTeJIbHOH K rpaduky GyHKUINHU; yMETh UCIOIb30BATh
MIPOU3BOIHYIO JUIsl HCCTIe10BaHus QYHKIUH, TS
HaXO0X/ICHUS HAaWIY4ILIEro peleH!s IPUKIAAHbIX, B TOM
YHCJIe COLIMATIbHO-IPKOHOMUYECKUX U (PU3MUECKUX 3ajad, AJs
OIpEAEIICHUSI CKOPOCTH U YCKOPEHUS; HAXOAUTD IIOLIaN U
00BEMBI (PUTYp ¢ IOMOILBIO HHTErpaIa; NPUBOANUTH IPUMEPHI
MaTEMaTHYECKOTO MOJIEITMPOBAHUS C TIOMOIIBIO
nudepeHIaTbHBIX YPaBHCHHH;

ITPy 11 ymeTs onepupoBaTh NOHATUSAMU: KOMIUIEKCHOE
YHCJIO, CONPSYKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
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apryMeHT KOMIUIEKCHOTO 4Hcia, hopMa 3anucu
KOMILIEKCHBIX YHcel (TeoMeTpruecKas,
TPUTOHOMETpHUUECKas U anreOpanyeckas); yMeTb
POU3BOJIUTH apu(PMeTHIecKre IeHCTBHS ¢ KOMITJIEKCHBIMU
YHCJIaMU; TPUBOJUTH IIPUMEPHI UCTIOIb30BaAHUS
KOMIUIEKCHBIX YHCEJT;

ITPy 12 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSIMU: CPEHEE
apupmMeTHyecKoe, MeIMaHa, HauboJblllee U HaMEHbIIIee
3HAYEHUS, pa3Max, TUCIEPCHs, CTaHIaPTHOE OTKIIOHEHHE IS
OINMCAHHUs YMCIOBBIX JAHHBIX; YMEHHE UCCIIEN0BATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCJIE€ C IPUMEHEHUEM
rpadu4ecKux METOJI0B U 3JIEKTPOHHBIX CPEJCTB; rpauuecKu
HCCJIEI0BATh COBMECTHBIE HAOIIOJEHHS C TIOMOIIBIO
JarpaMM pacCeuBaHUs U JIMHENHON PETPECCHH;

ITPy 13 ymeTs HaX0AUTh BEPOSITHOCTHU COOBITHI C
UCIIOJIb30BaHUEM I'pahuueCKUX METOJ0B; IPUMEHSATh JUIs
perieHus 3a1a4 (pOpMyJIbl CIOKEHHUSI U YMHOKEHUS
BEPOSITHOCTEH, (POPMYILY MOJIHOM BEPOATHOCTH, (OPMYITY
bepnysmin, komOuHaTopHbIe PaKTHl U (POPMYJIBI; OLIEHUBATD
BEPOSITHOCTH PeaIbHBIX COOBITUI; YMEHHE ONIEPUPOBATH
MOHSTUAMM: Cy4yaiiHas BeJIMYUHA, paclpe/iesieHue
BEPOATHOCTEN, MaTEMaTUUECKOE 0XKHMIaHUE, TUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEIMYMHBL, (QYHKIUU
pacnpezeseHus ¥ INIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTEeNIbHOI0 M HOPMAJIBHOTO pacIpe/ieIeHHIl; yMEHHE
MCIIOJIb30BaTh CBOMCTBA N3YUYEHHBIX PacpeeIICHUN s
pelIeHus 3a/1a4; 3HAKOMCTBO C TOHSATUSAMU: 3aKOH OOJIBIINX
YHCeIl, METO/Ibl BHIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
IPUBONUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBLIMX YUCEN B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

[Py 14 ymeTs cBOOOIHO OTIEpUPOBATH TOHATHUSIMU: TOYKA,
npsimMasi, MJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
yroJI, IBYTPaHHBIN yTOJ, TPEXTPaHHbIN YIoJl,
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HepeceKaroIInecs, MapauielbHble U CKPELIMBAIOLIUECS
npsMble, TapaJlIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX U
IUIOCKOCTEM, YroJl MeXay NPSMbIMH, YTOJI MEXAY IPIMON 1
IUIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSIMHU; YMEHHE
MCIIOJIb30BAaTh MPHU PELICHUH 33/1a4 U3yUYEHHBIE (PAKTHI U
TEOpPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MEPhI
00BEKTOB B OKPYKaIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
HOHATHSMH: MHOTOTPaHHUK, CEYEeHNE MHOTOTPaHHUKA,
MPaBWIbHBIN MHOTOTpaHHUK, IpU3Ma, IupamMmuaa, Gurypa u
MOBEPXHOCTh BPALIECHUs, IUIUHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTU CEUEHHUsI KOHYCa U IIWINHIPA,
napaJuleJIbHbIE OCH MM OCHOBAHMIO, CEYEHHE 11apa,
IUTOCKOCTB, Kacatoiasicst cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUYCHHE MHOTOI'paHHHKA, U300pakaTh
MHOTOTPaHHUKH, (PUTyphI U TOBEPXHOCTU BpallleHUs, UX
CEYEHHUs, B TOM YHCJIE C IIOMOILBIO dJIEKTPOHHBIX CPEACTB;
yYMEHHE MPUMEHSITh CBOWCTBA T€OMETpUYECKUX (uryp,
CaMOCTOSTENILHO (hOPMYITUPOBATDH ONPEAEICHUS N3y4aeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuueckux (Guryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHHE MPOBOIUTH KiIaccupukaiuio Guryp mno
Pa3IMYHBIM [TPU3HAKAM, BBIIIOJIHATH HEOOXOAMMBbIE
JIOTIOTHUTENIbHBIE TIOCTPOCHUS;

IIPy 15 ymers cBOOOAHO ONEPUPOBATH MOHATUSMHU:
wionaab GUrypsl, o0beM QUrypbl, BEIMYHHA yTJa,
paccTosHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE MEXKTY
IPSIMBIMU, PACCTOSIHUE MEXY MIIOCKOCTSIMH, TUIOIIA/lb
cdepsl, UIOIAAb MOBEPXHOCTH MUPAMHUIbI, IPU3MBbI, KOHYCA,
IUIMHAPA, 00beM Ky0a, TPsIMOYTOJILHOTO MapajuielienuIiea,
NUpaMUJIbl, TPU3MBI, IWIMHAPA, KOHYCA, [I1apa; yMEHHE
HaxXOJIUTh OTHOIIIEHHE 0OBEMOB MOJOOHBIX PUTYD;

IIpy 16 ymets cBOOOIHO ONEPUPOBATH MOHATHIMHU:
JIBI)KEHUE, apaJlyIeNIbHbIA NEepPEeHOC, CHMMETPUS Ha
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IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPEOOpa3oBaHKe
o 00us, MoJ00HbIE (PUTYpBI; YMEHUE paclio3HaBaTh PaBHbIE
U 101I00HBIE (DPUTYPBI, B TOM YHCIIE B IPUPOJIE, HICKYCCTBE,
ApXUTEKTYpE; YMEHHUE UCIIOIb30BaTh T€OMETPUUYECKUE
OTHOIIECHHUS, HAXOAUTh F€OMETPUUECKHUE BETNUHHBI(JJIMHA,
yToJ1, MIO0LIa/lb, 00beM) IIPU PELICHUH 33734 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3 PEATbHON KU3HU;

IIpy 17 ymets cBOOOIHO ONEPUPOBATH MOHATHIMMU:
IPSIMOYTOJIbHAS CUCTEMA KOOPJIMHAT, BEKTOP, KOOPINHATHI
TOYKH, KOOpPJUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOPA Ha YUCIIO, Pa3JI0KEHNE BEKTOPA I10
6a3ucy, CKaJIsIpHOE IPOU3BEACHUE, BEKTOPHOE
IIPOU3BENIEHUE, YTOJ MEKY BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBINA METO, IS
pelIeHrs reoOMeTPUUECKUX 3a4a4 U 3aa4 APYrux y4eOHbIX
IIPEIMETOB;

IIPy 18 yMeThs MOAEIMPOBATh PEAIBHBIE CUTYallUU Ha SI3BIKE
MaTEMaTHKH; COCTaBJIATh BbIPA)KEHHUS, ypAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 33J1a4H,
HCCJIEN0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
anmnapara ajreopbl, HHTEPIIPETUPOBATH MOTYUESHHbIN
pe3yJIbTaT; CTPOUTHh MaTEMaTHUYECKHE MOJIEH C TIOMOLIBIO
F€OMETPUUECKUX MOHATUHN U BEJIMYHH, PEIIaTh CBSA3aHHBIE C
HUMU NPAKTUYECKUE 3a7a4l; COCTABIATh BEPOSTHOCTHYIO
MOJI€TIb U UHTEPIIPETUPOBATH MOJTYUEHHBIN pe3yibTarT;
pelaTh NpUKIaJHbIE 3aJa4l CPEICTBAMU MAaTEMaTHUECKOTO
aHaJIM3a B TOM YHUCJIE COLMAIbHO-3KOHOMHYECKOI0 U
(bu3MUEcKOro Xxapakrepa;

TPy 19 ymeTh BRIOUPATHh MOIXOISAIIANA METO JIJISl PEIICHUS
3a/1a4M; IOHUMaHUE 3HAaYMMOCTH MaTeMaTUKU B U3yYEHUU
HNPUPOAHBIX U OOLIECTBEHHBIX MPOLIECCOB U SIBICHUI;
YMEHHE Paclo3HaBaTh NIPOSIBIIEHNE 3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMCHHE NIPUBOJAUTD IPUMEPBI MATEMAaTHYECKHUX
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OTKPBITUH PYCCKOW M MUPOBOM MaTEeMAaTUYECKOM HAYKH

OK 02. Mcnonbs3oBathb
COBPEMEHHBIEC CPEJICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIINH
nHpopManuu u
nH(pOpPMaLMOHHbBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHCHHUS 337129
po¢eCCUOHAIBHOM
NeSTEeTbHOCTH,

JIP 33 chopMUpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU 1 OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
IManore KyJubTyp, CIOCOOCTBYIOIETO OCO3HAHUIO
CBOEr0 MECTa B MOJHUKYJIBTYPHOM MHPE;

JIP 34 coBepiIeHCTBOBAHUE SI3IKOBOM M YUTATEIbCKON
KYJbTYpPbI KaK CPEICTBA B3aUMOJICHCTBHUS MEXKTY
JIIOIBMH ¥ TIO3HAHMSI MUDA;

JIP 35 oco3HaHMEe NEHHOCTU HAyYHOU JESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSTENIbHOCTh UHIMBUAYAIbHO U B
rpy1Ie.

MP 21 BnaseTs HaBbIKaMU MOJTYYeHHS] HHPOPMAIIHH U3
HMCTOYHHUKOB PAa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYUIECTBJISATh MOUCK, aHAIU3, CUCTEMATU3AIUIO U
MHTEPIIPEeTalNIO UHPOPMAIK Pa3IUYHbIX BUJOB U
(dhopM mpeICTaBICHHUS,

MP 22 co3maBaTh TEKCTHI B Pa3IMYHBIX OpMaTax c
y4eTOM Ha3HAYeHUSI NHPOPMAIUH U [IETCBOM
ayJIUTOPHH, BBIOUpAsi ONTUMAIBHYIO (GOpMY
MIPE/ICTABJICHHS U BU3YyaIN3alluy;

MP 23 oueHuBaTh 10CTOBEPHOCTb, JISTUTUMHOCTh
nH(pOpMAaIINH, €€ COOTBETCTBUE NIPABOBLIM M MOPAIBLHO-
ATUYECKUM HOPMaM;

MP 24 ucnonb30BaTh CpecTBa HHPOPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTH B PEIIEHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aIMOHHBIX
3aja4 ¢ coOnroaeHreM TpeOoBaHU SPrOHOMHUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON
0€30I1aCHOCTH;

MP 25 BrnaseTh HaBbIKAMH PACIO3HABAHUS U 3a1UTHI

ITP6 05 ymeTh onepupoBaTh MOHATUAMU: pallMOHAIbHASL
byHKIWS, TOKa3aTebHas PYHKIUS, CTETICHHAs! (PyHKIINS,
Jorapudmuueckas pyHKIUs, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE QYHKIIUN; YMETh CTPOUTH rpapuKu
U3yUYEHHBIX (DYHKIMH, UCTIONB30BaTh rpauKy MpU U3yYEHUN
IIPOLIECCOB U 3aBUCUMOCTEM, MIPH PEIICHNUH 3a]a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U 337a4 U3 pealbHON )KU3HU; BBIPAXKaTh
dbopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

IIPy 07 ymeTh onepupoBaTh MOHATUAMU: TOXIECTBO,
TOKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cucTeMa YpaBHEHUI U HEpaBEHCTB, PABHOCUILHOCTb
yYpaBHEHHIA, HEPABCHCTB U CUCTEM, PAIlMOHAIBHEIC,
UppalroHaIbHbIC, TOKa3aTeIbHbIE, CTETICHHBIE,
JoTapuPpMHUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE pPellaTh YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOILBIO PA3JINYHBIX [IPUEMOB;
pelaTh ypaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
IPUMEHSTh YPaBHEHMsI, HEPAaBEHCTBA, X CUCTEMBI JJIs
peleHns MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX
obJyacTeil HAyKU U peaIbHOM KU3HH;

ITPy 16 ymeTs cBOOOIHO ONEPUPOBATH MOHITUAMHU:
JBYDKEHUE, NTapajlIeNIbHbIA IEPEeHOC, CHMMETPUS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MPEOOpazoBaHue
1mo100us1, To100HBIC (PUTYPBI; YMEHUE PAcTiO3HABATH PaBHBIE
U 10100HBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; yMEHHE UCIOJIb30BaTh NT€OMETPUYECKHE
OTHOIICHHS, HAXOIUTh FT€OMETPUUECKHE BEJIMIMHBI(UINHA,
yroJl, MJI0ua b, 00beM) IIPU PELICHNH 33134 U3 JPYTrux
y4eOHBIX TPEAMETOB U U3 PEaIbHON KHU3HH;
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nHpopmaru, HHOPMAITMOHHONW 0€301TaCHOCTH

OK 03. IInanupoBats u
peaT30BhIBATh
coOCTBEHHOE
po¢eCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKYIO
NESTSIILHOCTh B
npodeccuoHabHOU chepe,
WCIIOJIb30BaTh 3HAHUS T10
(hMHAHCOBOM TPaMOTHOCTH
B PA3JIMYHBIX )KU3HCHHBIX
CUTYaIIUsX;

JIP 12 chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MOBEIACHUS;

JIP 13 ciocoOHOCTh OLICHUBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHUE PEIICHHS], OPUEHTUPYSACH HA
MOpPJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHMe JUYHOTO BKJIaJa B TOCTPOEHUE
YCTOWMYHUBOTO OYAyIIEro;

JIP 15 OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSIM
U (UJIK) IpYTUM YiI€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LEHHOCTEN CEMEMHOMN
JKU3HHM B COOTBETCTBHH C TpaAUIUAMU Hapo10B Poccuu;
MP 36 camOCTOSTENBHO OCYILECTBIIST
MMO3HABATEJIBHYIO JIEITEIHOCTD, BBISBIISTH TPOOJIEMBI,
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a41 B
00pa30BaTeNbHON NEATEIBHOCTH U AKU3HEHHBIX
CUTYaLMsIX;

MP 37 caMmOCTOSITEIbHO COCTABIIATH TUJIaH PEIICHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEICTABICHUN;

MP 42 naBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb
KOPPEKTUBHI B J€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHE
pe3yIbTATOB LIEJISIM

MP 43 BnajeTh HaBbIKAMHU MTO3HABATEIILHON pedIeKCUH
KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUN U
MBICJIUTENIBHBIX POLECCOB, UX PE3YIBTATOB U
OCHOBAHUI; MCIOIH30BATh MPUEMBI PEPIICKCHH IS
OLIGHKH CUTYallluH, BEIOOPA BEPHOTO PEIICHUS;

MP 44 ymeTb OlIeHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

JIP 38 chopMupOBaHHOCTh BHYTPEHHEH MOTHBAIIHH,
BKJIFOYAIOIUI CTPEMIIEHHE K TOCTHKEHUIO LIeJIN U

I1P6 03 ymeTs oneprpoBaTh MOHSATUSIMHU: pAllUOHATBHBIC,
UppalyoHaIbHbIE, IOKA3aTENIbHbIE, CTCIICHHBIE,
jorapumMuyeckre, TPUrOHOMETPUUYECKUE YPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTs onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
ceueHHe MHOTOIpaHHUKa, Ky0, mapaienenurne, mpusma,
nupaMuaa, pUrypa u NOBEpXHOCTh BpALCHUS, LUIHHIID,
KOHYC, 11ap, cepa, ceueHust purypsl BpalieHus, miI0CKOCTb,
Kacarowasicsi cepbl, HMIUHAPA, KOHYCA, IJI0AAb
MOBEPXHOCTU MUPaMU/bl, IPU3MbI, KOHYCA, LIMJIMHIPA,
iomaas chepsl, 00beM Ky0da, mPSIMOYTOJIBHOTO
napajiejaenuneaa, NMpaMu/ibl, MPU3Mbl, UUIUHAPA, KOHYCA,
niapa; yMeHue u300pakaTb MHOTOTPaHHUKHU U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh MPABUIIBHBIE MHOTOI'PAHHUKY;

[1P6 13 ymeTs onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS
CHUCTEMa KOOPJIMHAT, KOOPIWHATHI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEAECHUE, YOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOpa
Ha YHUCJI0; HAXOAUTh C MTOMOIIBIO N3YUYEHHBIX (hopMyI
KOOPJIMHATHI CEPEINHBI OTPE3KA, PACCTOSHUE MEXKIY IBYMS
TOYKaMU;

15




yCIexy, ONTHMH3M, HHHIIMATHBHOCTh, YMEHUE
JICTBOBATh, HCXO/IS1 M3 CBOMX BO3MOXHOCTEIH;

JIP 39 chopMHpOBaHHOCTh AMIIATUH, BKIFOYAIOIIECH
CIOCOOHOCTH MMOHUMATh YMOIIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTBIBAThH €r0 IPU OCYILIECTBICHUU
KOMMYHHKAITIH, CIIOCOOHOCTH K COUYBCTBHUIO U
COTIePESIKUBAHHUIO;

JIP 40 chopMUpOBaHHOCTH COIMATBHBIX HABBIKOB,

BKJIIOYAOIIUX CIIOCOOHOCTD BBICTpanBaTh OTHOLICHUSA C

JOPYTUMHU JTIOABMH, 3a00TUTCS, IPOSBISATH HHTEPEC U
paspeniath KOHMOIUKTHI

OK 04. 3ddexTuBHO
B3aMMO/ICICTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaH/I¢;

MP 09 BnaseTs HaBbIKAMU Y4eOHO-HCCIEA0BATEIHCKOM

MPOEKTHON M COLIMATIbHOM JIEATEIIbHOCTH;

MP 30 noHUMaTh ¥ UCHOJIB30BATh MPEUMYLIECTBA
KOMaHJAHON ¥ UHJIMBUYaJIbHOU paboThI;

MP 32 npuHuMaTh 1€JIM COBMECTHOU JEATEIBHOCTH,
OpraHU30BbIBATHh U KOOPJAMHHUPOBATH JEHUCTBUSA I10 €€
JIOCTHKEHHIO: COCTABJIITh IIJIaH JCUCTBUH,
pacIpenesnsaTh pojid ¢ y4eTOM MHEHUN YYaCTHUKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

MP 07 xoOpaIuHUPOBATH U BBITIOJIHATH PaObOTy B
YCIIOBUSIX PEaibHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

MP 35 ocymiecTBiIsATh HO3UTUBHOE CTPATErMUECKOE
ITOBEJICHUE B PA3JIMYHBIX CUTYALUX, IPOSIBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM
MP 45 npuHUMaTh MOTUBBI U aPTYMEHTHI IPYTUX
JIIOJIeH MIPU aHAJIU3€E PE3yJIbTATOB JACATEIHHOCTH;

MP 48 npuszHaBaTh CBOE NMPABO U MPABO APYIUX JIOACH

Ha OIINOKH;
MP 49 pa3BuBaTh ClIOCOOHOCTH MOHUMATh MHP C
MO3ULIUU IPYTOTO YeJIOBEKa

ITP0 8 ymeTs oneprupoBaTh NOHATUSIMU: CIy4alHBIN OMBIT U
CiIy4aifHOE COOBITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS;
YMEHHUE BBIYHUCIATH BEPOATHOCTH C UCTIOIb30BAHUEM
rpadMIecKUX METOJIOB; TPUMEHSITH (POPMYIIBI CITIOKEHUS
YMHOXXEHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(opMyIIbI TP PEILICHUH 33]a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE [IPUBOAUTH IPUMEPHI OSIBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSAX;

IIPy 06 ymeTs cBOOOIHO ONIEPUPOBATH MOHATUSAMU: CTEIICHb
C LIeJIBIM IT0KAa3aTelleM, KOPEHb HaTypaibHOM CTEIEHH,
CTETIEHb C PAllMOHAJIBLHBIM IT0KA3aTeNIeM, CTEIICHb C
JEMCTBUTENBHBIM TI0Ka3aTeNeM, JIorapu(M 4ncia, CUHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBLHOIO YHCIIA;

ITPy 08 ymeTs CBOOOHO OTIEpUPOBATH MOHATUSAMU: TpaduK
¢bynkuuu, odpatHas GyHKUIUSA, KOMIO3UINA (QYHKINH,
JIvHeNHas QyHKIUs, KBaJIpaTU4Has QyHKLKSA, CTEIICHHAs
(YHKLHUS C LEBIM MTOKa3aTeNeM, TPUTOHOMETPUIECKHE
byHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHUE PYHKITUH,
nokasartesibHas U JorapupmMudeckas GyHKINN; yMEHHUE
CTpoUTh rpaduka PyHKIUH, BBITIOIHATH TPEOOpa30OBaHMS
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rpa¢ukoB (PyHKIMI; yMEHHE HCTIOIB30BaTh rpad)uKu
GyHKIMH 151 U3y4YeHUs MPOIIECCOB U 3aBUCUMOCTEN TTpH
peIIeHNH 33124 U3 APYTUX YIeOHBIX MPEIMETOB U U3
peanbHOM JKU3HU; BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH
MEXy BEIMYHMHAMH; CBOOOIHO ONIEPUPOBATH MOHITUSMHU:
YEeTHOCTh (PYHKLIUH, IEPUOAUIHOCTD (DYHKIHH,
OTPaHUYEHHOCTH (PYHKIIMU, MOHOTOHHOCTH (DYHKITUH,
sKCTpeMyM (YHKIIMH, HauOOJbIllee U HAaNMEHbIIIee 3HAUCHHE
(GYHKINY Ha TPOMEKYTKE; YMETh IIPOBOJIUTH UCCIIETOBAaHHE
(GyHKLINU; yMETb UCTOJIb30BaTh CBOMCTBA U TpapUKH
(byHKIWY UTs pelieHus ypaBHEHHI, HEPAaBEHCTB U 3a/1a4 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM MI0CKOCTH
MHO>KECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBasTh
YCTHYIO U THCEMEHHYIO
KOMMYHHKAIUIO Ha
TOCYJJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEeN
COLMAJIFHOTO U
KYJIbTYpPHOTO KOHTEKCTa;

JIP 16 scteTHyeckoe OTHOLLIEHUE K MUPY, BKIIIOUAs
ACTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CHIOPTa, TPyJa U OOIIECTBEHHBIX OTHOIICHHIA;

JIP 17 cnocoGHOCTh BOCTIPUHUMATH PA3JIMYHbIE BUIBI
HCKYCCTBa, TPAAUIIMU U TBOPUYECTBO CBOETO U APYTUX
HapoJI0B, OIYIIaTh SMOLIMOHAJILHOE BO3ECHCTBUE
HCKYCCTBA;

JIP 18 y6exaeHHOCTh B 3HAYUMOCTH JIJIsI TUYHOCTH U
o0I1IecTBa OTEUECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJAHULIMI U HAPOAHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUIAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIIATH KaUeCcTBa
TBOPYECKOMN JIMYHOCTH;

MP 26 ocymiecTBiIsITh KOMMYHHKAIIMH BO Bcex cepax
KU3HU;

MP 27 pacniozHaBaTh HeBepOaIbHBIC CPEIICTBA
OOIIeHHs], MOHUMATh 3HAYE€HUE COIIUAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHITKA KOHGIMKTHBIX CUTYAIHi U
CMSITYaTh KOH(IJIUKTHI;

ITPy 12 ymeTs onepupoBaTh NOHATUSMU: CPEIHEE
apudMeTnIecKoe, MearnaHa, HanOoIbIIee U HANMEHBIIIEE
3HAUEHUS, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKIIOHEHHE
YKCIIOBOTO Ha0OPa; yMETh U3BJIEKaTh, HHTEPIPETUPOBATh
UH(OPMALIUIO, IPEICTABICHHYIO B Ta0IMIIaX, HA
JuarpaMmmax, rpaukax, OTpa)arollyto CBOMCTBA peanbHbIX
IPOIIECCOB U SIBJICHUH; MPEACTABIATH HHPOPMALIUIO C
HOMOILBIO TAOJIMIL ¥ TUarpaMM; UCCIIe10BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpau4ecKUX METOJOB U 3JIEKTPOHHBIX CPECTB;

ITP0 09 ymeTs onepupoBaTh NOHATUSAMU: TOUKA, IPsIMas,
IUIOCKOCTb, TPOCTPAHCTBO, IBYTPAHHBIN Yo,
CKPEIMBAIOIIKECS IPSIMbIE, TAPAJIEIBHOCTD U
HNEPHEHIUKYJIAPHOCTD MPSIMBIX U INIOCKOCTEH, Yrol MEXy
IPSIMBIMU, YTOJI MEKIY IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU J0 IIOCKOCTH,
paccTosiHuE MEXY MPSMBIMU, PACCTOSTHUE MEKIY
IUIOCKOCTSIMH; YMETb UCIIOJIb30BaTh [P PEILICHUH 3aa4
U3yueHHBIE (PAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;
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MP 29 pa3BepHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. ITposiBsTH
IpaXJ1aHCKO-
MaTPUOTHYECKYIO TO3ULHUIO,
JEMOHCTPUPOBATh
OCO3HaHHOE IOBEJICHHUE HA
OCHOBE TPaJUIIMOHHBIX
00II[eYeI0BEYECKUX
IIEHHOCTEH, B TOM UHCIIC C
y4€TOM FapMOHH3ALUN
MEXHAIlMOHAJIbHBIX U
MEKPEJIUTHO3HBIX
OTHOILIEHUH, TPUMEHSTh
CTaHAapThI
AHTUKOPPYILIHOHHOTO
MIOBEJICHUS;

JIP 02 oco3HaHne CBOMX KOHCTUTYL[MOHHBIX MIPaB U
00s13aHHOCTEH, YBa)KCHHE 3aKOHA U TIPABOIOPSIKA;
JIP 03 npuHsTHE TPAIUIUOHHBIX HAIIMOHAIBHBIX
00IIIeUeI0BEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHIECKUX IIECHHOCTEH;

JIP 04 roTOBHOCTbH NPOTUBOCTOSITH UACOIOTUU
IKCTpEMHU3Ma, HAIlHOHATIN3Ma, KCeHOhOoOHH,
JUCKPUMHUHALIMY 110 COLIUAIbHBIM, PETUTUO3HBIM,
pPacoBBIM, HAIIMOHATIBLHBIM TIPU3HAKAM;

JIP 05 roTOBHOCTb BECTH COBMECTHYIO JAESATEIBHOCTD B
HWHTEpecax rpakIaHCKOTO OOIIECTBA, y4aCTBOBATh B
caMOyMpaBlIeHUH B 00I1e00pa3oBaTeIbHON
OpraHU3aIMH U JIETCKO-IOHOIIECKUX OpTraHU3aIHIX;
JIP 06 ymeHue B3auMOJIEHCTBOBATh C COI[UAIbHBIMU
MHCTPYMEHTAMH B COOTBETCTBUU C UX QYHKIUSAMU U
Ha3HAUYCHHUEM;

JIP 07 roTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU
NEeSATENbHOCTH;

JIP 08 chopMHpOBaHHOCTH POCCUMCKON TPakIaHCKOM
UJEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi,
TOPAOCTH 3a CBOM Kpai, CBOIO POJUHY, CBOU S3BIK U
KYJbTYpY, IPOLUIOE U HACTOSIILEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

JIP 09 1ieHHOCTHOE OTHOIIIEHUE K ITOCYAapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U NMPUPOJIHOMY HACIIECIUIO,
MaMATHUKaM, TpaJAuLMsIM HapoaoB Poccun,
JnoCTIKeHUsIM Poccum B Hayke, UICKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJIE;

JIP 10 uneiinas yOeXKICHHOCTh, TOTOBHOCTbD K
CIIY’KEHUIO U 3allMTE OT€YECTBA, OTBETCTBEHHOCTb 32

ITP6 12 ymeTs onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPIANHATHI TOUKH, BEKTOP,
KOOPJHMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHUE, YTOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpA
Ha YMCJIO0; HAXOAUTh C TOMOUIbIO M3YUYEHHBIX (HOpMYyIT
KOOPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs
TOYKAMH;

I1P6 14 ymeTh BBIOMpATh MOAXOASIINI U3YUEHHBIH METO/
JUISL pEeIlIeHus 3a]Ja4l, Paclio3HaBaTh MaTeMaTHYecKue (haKkThbl
U MaTeMaTU4eCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPDI
MaTE€MaTUYECKUX OTKPBITUA POCCUNCKON U MUPOBOU
MaTe€MaTHYECKOW HayKH;

ITP6 08 ymeTs onepupoBaTh NOHATUSAMU: CIIy4alHbIN OIBIT U
CiIy4aifHOE COOBITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpau4ecKuX METOJ0B; IPUMEHATh (POPMYJIBI CII0XKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(opMyIIbI TP PEILICHUH 33]1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHAE IPUBOJUTH IIPUMEPHI NOSBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX;
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ero cyap0y;

MP 09 oBnajieHre HaBbIKAaMHU y4eOHO-
HCCIIEIOBATENBCKOM, POEKTHON U COLMAJIbHOU
JESATEIbHOCTH

OK 07. CoxnelicTBOBaTHL
COXPAHEHMIO OKPY>KAOIIEH
cpensl,
pecypcocOepeRkeHuto,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
4pe3BbIYAIHBIX CUTYALHSIX;

JIP 30 He npyHUMATh ACHCTBHS, IPUHOCSIIEE BPET
OKpY>Karolleu cpee;

JIP 31 ymeTh porHo3upoBaTh HEOIATONPUSTHBIE
9KOJIOTMUYECKUE TIOCIIEACTBUS ITPEAIIPUHUMAEMBIX
JEWCTBUM, TPEAOTBPALLIATh HX;

JIP 32 paciuupuTh ONBIT AEATEIBHOCTH 3KOJOTNYECKON
HAIpPaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IUIaH pPeLICHUs TPOOIEMBI C
Y4ETOM aHaJIM3a UMEIOLINXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 17 ocyniecTBiATh LENEHAPABICHHBIN ITOUCK
MIEPEHOCca CPEICTB U CIIOCOOOB ICHCTBHS B
poeCCHOHATIBHYIO Cpey;

MP 18 ymeTb IepeHOCUTh 3HAaHUS B IIO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

MP 34 npenaraTe HOBbIE IIPOEKTHI, OLIEHUBATH UIEH
IIO3ULMY HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh
KOPPEKTHUBBI B ACATEILHOCTD, OLICHUBATH COOTBETCTBUE
pE3YJITATOB LIEISAM

ITP6 04 ymeTs onepupoBaTh NOHATUAMU: QYHKIHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAS, IEPBOOOPa3Has,
OTpeieNIEHHbI HHTETPall; yMETh HAXOIUTh PONU3BOIHbBIE
3JIEMEHTAPHBIX (QYHKIUN, UCIIOIb3YsI CIIPABOYHBIC
MaTepuaibl; UCCIE0BAaTh B MPOCTEHIINX CIIydasixX (yHKIUH
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJIbIIEE U HAUMEHBIIIEE
3HaYeHHe (PYHKUIUN; CTPOUTH IrpapKu MHOTOUJIEHOB C
MCIIOJIb30BAHUEM amlapaTa MaTeEMaTUYECKOTO aHAJIN3a;
INPUMEHATH IPOU3BOIHYIO NIPU PELICHUH 3a/1a4 Ha JBUKECHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOoJbllIee M HAUMEHbLIee 3HAUEeHUs1, Ha HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh MOHATUSAMHU: IBUKECHHUE B
IPOCTPAHCTBE, 110100HbIE (PUTYPBI B TPOCTPAHCTBE;
MCITOJIB30BaTh OTHOILLIEHUE IIJIOMIAJEH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp TPHU PEIICHUH 3a/1aY;

IIP6 12 yMeTh BBIUHCISATh TEOMETPUUECKUE BETUUHHBI
(mrHA, Yrol, TIIOIIa Ik, 00bEeM, TUIOIIA (b TOBEPXHOCTH),
MCIOJIb30BaTh U3yUEHHbIE (POPMYIIBI U METObL;

IIK 1.6. ®opmupoBaTh
MEPBUYHYIO OTYETHOCTB 110
pe3yabTaTaM BbIIOJHEHUS
paboT, B TOM 4uCIIE B
JJIEKTPOHHOM BUJIE.

JIP 24 TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYA0II00uE;

JIP 25 rotoBHOCTH K aKTUBHOM IEATEIILHOCTH
TEXHOJIOTHYECKON U COLUUAIBHON HAIIPaBJICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATh, TUTAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO ICITEILHOCTS;
MP 01 camocTtosiTensHO (GOPMYITHUPOBATH U
aKTyaJIU3UPOBATH MTPOOJIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

IIP6 1 ymets onepupoBaTh MOHATUSIMU: ONPEICIICHHE,
akcuoMa, TeopemMa, CIeICTBUE, CBOMCTBO, MPU3HAK,
JTIOKa3aTelIbCTBO, PAaBHOCUIIbHBIE (POPMYIIMPOBKH; YMEHHE
dbopmynupoBaTh 0OPaTHOE U MPOTUBOIMOI0KHOE
YTBEpKACHHUE, TPUBOJUTH PUMEPHI K KOHTPIPUMEPHI,
MCII0JI30BaTh METO/I MATEMAaTHUYE€CKOW MHTYKIIUH;
MIPOBOAMTD JJOKA3aTENbHbBIE PACCYKICHHS PU PEIICHUH
3aJ1a4, OLIEHUBATh JIOTHYECKYIO TPABUIBHOCTD PACCYKICHHI;
IIPy 4 ymeTh CBOOOHO ONIEPUPOBATH IMOHATHUSIMH:
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MP 03 onipenensite LeIH AeSITENbHOCTH, 3a1aBaTh
napamMeTpbl 1 KpUTEPUHU UX JTOCTHIKCHHS;

MP 04 BbISBIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpuBaeMBbIX SIBJICHUSX;

COUYEeTaHME, IEPECTAHOBKA, YUCIIO COUETAaHUH, YUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe IPUMEHSTh
KOMOMHATOpPHbIE (PaKThl U PACCYKJIEHUS AJIs PELLIEHUS 3a7a4;

IIK 2.6. ®opmupoBats
MEPBUYHYIO OTYETHOCTH 1O
COJIEP/KAaHUIO U
pa3BeICHUIO
CEJIbCKOX O35 ICTBEHHBIX
KUBOTHBIX, YUETY
MPOLYKIINH
KUBOTHOBOJICTBA, B TOM
YHCJIE B DJIEKTPOHHOM
BU/IE.

JIP 03 onpenensaTs enu AeATEIbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

JIP 05 pa3pabaTbIBaTh IJIaH PELICHUs TPOOIEMBI C
Y4ETOM aHAJIN3a UMEIOLIUXCSI MAaTEPUATIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

JIP 07 xoOpAMHUPOBATH U BHIIOIHATH pabOTy B
YCIIOBUSIX PEAIBHOTO, BUPTYaJIBLHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOICHCTBUS;

MP 42 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBHI B EATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pe3yIbTaTOB LICIISIM.

ITP0 7 ymeHnue onepupoBaTh NOHATUAMMU: CPEHEE
apudmeTnyeckoe, MeuaHa, HauboJIbIlee U HAMMEHbIIIEe
3HAYEHUs, pa3Max, IUCIepCHsl, CTAaHJAPTHOE OTKJIOHEHHUE
YHCIIOBOTO Ha0Opa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
nHGOPMAIIUIO, IPECTABICHHYIO B TaOIUIaX, HA
quarpammax, rpaukax, OTpakKarollylo CBOWCTBA PEaTbHBIX
IPOIIECCOB U SIBJICHUH; MPEACTaBIATH HHPOPMALIUIO C
IIOMOILBIO TAOJIMI ¥ TUarpaMM; UCCIIE10BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpaUuecKux METOAOB U AJIEKTPOHHBIX CPE/ICTB.
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2. CTPYKTYPA M COJAEP KAHUE YUYEBHOM JUCIHUITIJINHBI

2.1. O0bem y4eOHO# JUCHUNIHHBI ¥ BUbI Y4eOHOH padoThI

Buj yueOHoOM padoThI

O0BeM B yacax

O0bem o0pa3oBaTebHOI MporpaMMmel Aucuuiinubl | 304
B T.4.

OcHoBHoOE coaep:xkaHue 262
BT. U..

TEOpETUIECKOe 00yUeHHE 123
MPaKTUYECKUE 3aHATUS 115
KOHTPOJIbHbIE pabOThI 24
IIpodeccuoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 30
(copep:xkaHMe NPUKJIATHOTO MOTYJIA)

TEOpPETUYECKOe 00yUeHHE 3
MPaKTUYECKUE 3aHATUS 27
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 12
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2.2. TemaTu4ecKHil IJIAH U COIeP:KaHMeE Y4eOHOM TUCHMIIMHBI «MaTeMmaTuka

HaumenoBanme Conep:xxanue ydye0HOro MaTepuasia (OCHOBHOE U MPO(eCcCHOHAIBHO-OPHEeHTHPOBaHHOe), | O0beMm | Dopmupyemble
pa3/iesioB U TeM JladopaTopHbIe U MPaKTHYeCcKUe padoThl, CAMOCTOSITeIbHAsA padoTa 00y4yaommXxcs, YacoB | KOMIIeTEeHLHMH
HHIMBHUAYAJIbHBIH MPOEKT
1 2 3 |
Pa3nen 1. 14 OK 01,
IloBTOpPEHME Kypca OK 02,
MaTeMaTHKH OCHOBHOM OK 03,
IIKOJIBI OK 04,
Tema 1.1 Conepkanue yueOHOro MaTepuasa OK 05,
Llens u 3a1a4n Ba3oBble 3HAHUSA W YMEHHUS [10 MATEMATHKE B IPO(PECCHOHANBHON U B IOBCEIHEBHOM OK 06,
MaTEeMaTHKH TPU JESITEIbHOCTH. OK 07
OCBOCHHU Jlexkuus 1
CIIEUATIbHOCTH IIK 1.6
Tema 1.2 Conepskanue yuebHOro MaTepuana IIK 2.6
Yucna v BBIYUCICHUS. JleWicTBUS HaJ| TOJIOKUTENILHBIMU M OTPUIATEIbHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U
Bripaxkenus u JeCSITUYHBIMU Tpobsimu. JleiicTBus co cTeneHsMu, (JOPMYIIbI COKPAIICHHOTO YMHOKECHHSL.
npeodpazoBaHus Jlekuust 1
IMpakTHyeckoe 3aHATHE 1
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepxKaHMe (COePKAaHUE MPUKJIATHOTO MOTYJIs1)
I'eomerpus Ha Bunsl mimockux Guryp u ux miomazs. [IpakTuko-opueHTHpOBaHHbIE 33a4u B Kypce
IUIOCKOCTH re€OMETPHUH Ha TIOCKOCTH
Jlekuus 1
Tema 1.4 Copep:xanue yueOHOro MaTepuana
[TpouieHTHBIE IIpocTeie MpoLEHTHI, pa3Hble CIOCOObI MX BbIuKCIeHHs. CII0KHbIE TPOLIEHTHI
BBIYHCIICHUS Jlekuus 1
IlpakTHYeckoe 3aHATHE 1
IIpogeccuonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOTO MOAYJIsl)
Vcnonb30BaHre NpOIEHTOB B MPo(hecCHOHANBHBIX 3aa4ax
IlpakTHYeckoe 3aHATHE 2
Tema 1.5 Coneprkanue yueOHOro MaTepuasa
VYpaBHeHU U Jluneiinsle, KBagpaTHbIe, APOOHO-IMHEIHBIE YPAaBHEHUS M HEPABEHCTBA
HEPABEHCTBA Jlekuus 1
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IIpakTH4Yeckoe 3aHATHE

Tema 1.6
CucTeMbl ypaBHEHUI U
HEPABEHCTB

Cojneprxkanre ya4eOHOro MaTepHaia

CrniocoOblI pereHust CUCTEM JIMHEHHBIX ypaBHEHUNH. CHUCTEMBbl HEJIMHEHHBIX ypaBHEHUH.
CucremMbl HEPaBEHCTB

Jleknus 1
Tema 1.7 Coneprxanne y4eOHOT0 MaTepuasa
BxoaHo KOHTPOJIb Brruncienus u npeodpa3oBanusi. YpaBHEHUS M HEPABEHCTBA. | 'eoMeTpHst Ha MIIOCKOCTH
KonTtposbHasi padora 2
Pa3znea 2. 26 OK 01,
CreneHun U KOPHM. OK 02,
CrenenHasi pyHKIusi OK 03,
Tema 2.1 Conepkanue yueOHOro MaTepuasa OK 04,
Crenennas GyHKUMS, €€ | [JomsTre KOpHS N-0if CTENEHH U3 AeHCTBUTENbHOrO uncia. OYHKIuH y = VX ux cBoiicTBa 1 OK 05,
CBOMCTBA rpaduku. CBOMCTBA KOPHS N-0i CTETICHU OK 07
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2 IIK 1.6
Tema 2.2 Coneprxanue ydeOHOTo MaTtepuana
[TpeoOpa3oBanue ITpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKECHUN
BBIPA)KCHUM C KOPHAMH | JleKIus 1
N-O# CTEeneHH IIpakTnyeckoe 3aHsiTHE 4
Tema 2.3 Coneprxanne y4eOHOT0o MaTepuasia
CBolicTBa CTENEHHU C [TonsiTve cTeneHu ¢ J00BIM pallMOHAIBHBIM MOKa3aTreneM. CTeneHHbIE PYHKIUH, UX
paloHaIbHBIM U CBOWCTBA U IpapuKu
JIEACTBUTEIIbHBIM Jlexnus 1
NOKa3aTC/IAIMU IIpakTn4yeckoe 3aHsATHE 4
Tema 2.4 Coneprxanne y4eOHOT0 MaTepuasa
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTB YpaBHEHMH 1 HEpaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHUU U PaBHOCWIIBHBIX II€PEX0JIaX B YPaBHEHUAX U HepaBeHCTBax. OOIMe METOIbl PELICHUs
HepaBeHCTB. O0mue YpaBHEHHIA: IEPEX0 OT PaBEHCTBA (PYHKIUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
METO/IbI PEIICHUS GbyHKIUI, METOI pa3IokKeHHsI HA MHOKUTEIH, METO] BBEICHHUSI HOBOI MepEeMEHHOM,
(byHKIMOHATBHO-TPAQUIECKHI METON
Jlexknusa 2

Tema 2.5
Pemenne

Coneprxanne y4eOHOTo Matepuasa

PaBHOCWJIBHOCTb UPPALMOHAIIBLHBIX YPABHEHUN U HEPAaBEHCTB. MeTObl UX PELICHHUS.
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UppaMOHATIBHBIX Pemenne nppalinoHalbHBIX YpaBHEHUN 1 HEPABEHCTB
ypaBHEHUHN U Jlekuus 2
HEPABCHCTB IIpakTHyeckoe 3aHATHE 4
Tema 2.6 Conepxkanue yueOHOro MaTepuasa
CTeneHu 1 KOpHHU. Omnpenenenue creneHHor GyHkuu. Mcmoap30BaHue €€ CBOMCTB MPU PEIICHUH YPABHCHUH U
CrenenHast QyHKITHS HEPaBEHCTB
IpakTH4ecKoe 3aHsATHE 2
Koutposbnasi padora 2
Pa3nen 3. 18 OK 01,
IMoka3zaTeanuasn OK 02,
$pyHKIus OK 03,
Tema 3.1 Copep:xaHue yueOGHOro MaTepuana OK 04,
[Toka3arenpHast CrerneHb ¢ POM3BOJIBHBIM JIECHCTBUTENHHBIM MOKa3areseM. OnpeielieHuie moKa3aTeIbHON OK 05,
byHKIM, ee CBOicTBa ¢byHKIMH, ee cBoicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM MOKa3aTebHON PYHKIINH. OK 07
Pemienue nokasaTenbHBIX YpaBHEHHH (QYHKIIMOHAIBHO-TPApUUIECKUM METOJIOM
Jlekuus 2 IK 1.6
Tewma 3.2 Coneprxanue y4eOHOro Marepuania
Pemenne Pemienue nokazaTenbHbIX YpaBHEHHM METOJOM YpaBHUBAHUS ITOKa3aTeslel, METOJOM
[IOKa3aTeJIbHBIX BBEJICHUSI HOBOM NIEpEMEHHOM, (QyHKIMOHAIbHO-TpapuuecKuM MeTo1oM. Pemienue
ypaBHEHUHN U NOKa3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jlexuus 4
IIpakTHyeckoe 3aHATHE 4
Tema 3.3 Coneprxanne yueOHOT0 MaTepuasia
Cucremsl Pemenne cucreM nokasaTenbHbIX YPaBHEHUN
MOKa3aTEIbHBIX Jlekuus 2
YpaBHCHHUN IpaKTHYecKoe 3aHsATHE 2
Tewma 3.4 Copep:xanue yaeOHOT0 MaTepuana
Pemenue 3anau. Pemenue nmokazareabHbIX YpaBHEHH METO/IOM YpaBHUBAHUS MOKa3aTelel 1 METOA0OM
ITokazarenbHas BBEJICHHSI HOBOM NIEPEMEHHOMN. PenieHne nokasaTenbHbIX HEPABEHCTB
ynxms IIpakTHYECKOE 3aHSATHE 2
Koutposbnas padora 2
Pa3nen 4. 26 OK 01,
Jlorapudgmmbi. OK 02,
Jlorapudpmuueckas OK 03,
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GyHkums OK 04,
Tema 4.1 Conepkanue yueOHOro MaTepuasa OK 05,
Jlorapudm yucna. Jlorapudm uncna. Jlecarnunplii 1 HATYpaIbHBIN JTOTAPU(MBI, YHCIIO € OK 07
JlecaTUUHBIN U Jlexuus 2
HaTypabHbIH IpakTHyecKoe 3aHsATHE 2 1K 1.6
JorapugMmsl, YUCIIO €
Tema 4.2 Coneprxanne ya4eOHOT0 MaTepuasa
CaoiictBa norapu¢pmos. | Cpoiictsa orapudmos. Onepariys JorapupMUPOBAHHS.
Onepanus Jlexnus 2
JIorapu(pMUpOBaHHs IIpakTH4YecKkoe 3aHATHE 2
Tema 4.3 Conepkanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmuueckas QyHkIus U ee CBONCTBA
¢byHKLUs, ee CBOWCTBA Jlexkuus 2
Tema 4.4 Coneprxanne yu4eOHOT0o MaTepuaia
Pemenne [TonsTue norapupmugeckoro ypasHeHus. Onepanus MoTeHIHpoBaHus. Tpr OCHOBHBIX
JorapupMUIECKUX METO/JIa peLICHHS JIOTapU(PMHUUECKUX ypaBHEHUN: (PyHKIIMOHATIbHO-TpadUIeCcKuil, METO
YpaBHEHUH U MMOTCHIIMPOBAHMUS, METO]I BBEJICHHSI HOBOH nepeMeHHoM. JlorapudpMudeckue HepaBeHCTBA
HEPABEHCTB Jleknus 2
IIpakTHYeckoe 3aHATHE 4
Tema 4.5 Conepkanue yueOHOro MaTepuasa
CucrteMbl AJNTOPUTM PEIICHUS CHCTEMBbI YpaBHEHUH. PABHOCHIILHOCTB JIOTapU(PMUIECKUX YPABHEHHUH U
JOrapuPpMHUECKUX HEPABEHCTB
ypaBHEHUH Jlekuus 2
IlpakTHYeckoe 3aHATHE 4
Tema 4.6 IIpogeccnonanbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
Jlorapudms! B npupone | [Ipumenenwue norapudma. Jlorapudmudeckas crupaib B npupoze. Ee maTemaTuueckue
1 TEXHUKE CBOICTBA
IpakTH4ecKoe 3aHsTHE 1
Tema 4.7 Copep:xanne yaeOHOTo MaTepuana
Pemenue 3anay. Jlorapudmmueckas pynkuus. Pemenne npocreiiimux sorapudMudeckiux ypaBHEHUN
Jlorapugmei. IIpakTHyeckoe 3aHsATHE 1
Jlorapudmudeckas KonTtposbnasi padora 2
byHKIISA
Pazneu S. OK 01
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KoMmiekcHbie 4ucJia

Tema 5.1
KommiekcHslie uncia.

Conepkanue yueOHOro MaTepuasa

IloHssTHE KOMINIEKCHOTO YHCIIA. COprDKeHHI)Ie KOMIUJICKCHBIC 4YHCiia, MOAYJIb WU aprymMCcHT

[Ipumenenue KOMIUIEKCHOro  yucia. @dopma 3amucu  KOMIUIEKCHOTO  uucia  (TeoMeTpuyeckKas,
KOMIUIEKCHBIX YHCE TPUrOHOMETpHUUECcKas, anredpaumdeckas). ApupmeTHueckue AeHCTBUS € KOMIUIEKCHBIMU

yuciaMu. BpIMonHEHWEe pacueToB C IOMOIIBIO  KOMIUIEKCHBIX uMcen. [Ipumepst

MCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCE

Jlexnus 2
Pa3ngea 6. 44 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpuveckue OK 04,
(pyHknun OK 05,
Tema 6.1 Copep:xaHue yueOHOro MaTrepuaa OK 06,
Tpuronomerpuyeckue Panuannas mepa yria. IToBopoT Touku BOKpYr Haudana kKoopAuHat. OIpeneneHue CHHYCA, OK 07
byHKINMA KOCHHYCa, TaHIeHca W KOTaHreHca. 3HaKu CHHYyca, KOCMHYca, TaHreHca W KOTaHIeHca I0
IIPOU3BOJIBHOTO YTJIa, YETBEPTAM. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJHOTO U IIK 1.6
yucna. Paguannas u TOTO XK€ yria
rpajaycHasl Mepa yria Jlekuus 2
Tema 6.2 Coneprxanne y4eOHOT0 MaTeprasa
OcHoBHbIE Tpuronomerpuueckue ToxxaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJOB O U - O.
TPUTOHOMETPUYECKHUE DopMmyJibl TPUBEICHUS
TOXKIECTBA. Jlexuus 2
DopMmyJbl IPUBEIEHUS IIpakTH4yeckoe 3aHsATHE 2
Tema 6.3 Coneprxanne y4eOHOro MaTepuasa
Cunyc, Kocunyc, Cymma 1 pazHoCTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC JJBOITHOTO
TAHI€HC CyMMBI U yraa. @opMyIibl NOJI0BUHHOTO yriia. [IpeoOpa3oBanHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINN
pPa3HOCTHU ABYX YIJIOB B IIPOM3BE/ICHUE U IPOM3BEICHUS B CyMMY. BrIparkeHre TpUTOHOMETPpUYECKUX (PYHKIUI
CHUHYC ¥ KOCHHYC Yyepe3 TAaHTeHC MMOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanust mpoCTEHITNX
JIBOMHOTO yrIJia. TPUTOHOMETPUYECKUX BBIPAKECHUN
DopMyIIbI TOJIOBUHHOTO | JleKIUs 4
yria IIpakTHYecKoe 3aHATHE 2
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Tema 6.4
DyHKIINHU, UX CBONCTBA.
CrocoOs! 3amaHus

Copep:xanue yueOHOro MaTepuana

OOnacte ompeneseHuss M MHOXKECTBO 3HaueHMM ¢GyHkiuid. YETHOCT, HEUYETHOCTS,

nepuoandHOCTh QyHKIUH. CriocoOb! 3a1anusi GyHKIUN

byHKIII Jlekuus
IIpakTHyeckoe 3aHsATHE
Tema 6.5 Copep:xanne yaeOHOro MaTepuana
Tpuronomerpuyeckue Ob6nacTh ompeneiaeHus U MHOKECTBO 3HAUEHUU TpUTOHOMeTpudeckux (pyHkuuid. YETHOCTS,

(byHKLINH, UX CBOICTBA U
rpaduku

HEYETHOCTh, EPUOIUIHOCTD TPUTOHOMETpHUYECKHX QyHKIMH. CBONCTBA U TpapuK PyHKITHI
Yy =C0S X,y =sinX,y=1tg X, y = ctg X.

Jlexuus

HpaKTI/I‘leCKOC 3aHATHEC

Tema 6.6 Coneprxanne y4eOHOT0 MaTepuasa

[TpeoOpaszoBanue Cxartue u pacTshkeHHe TpaQuKOB TPUTOHOMETPUIECKUX (PYHKINH.

rpaguKoB ITpeobpazoBanne rpadKOB TPUTOHOMETPUUICCKUX (YHKITHIMA

TPUTOHOMETPUIECKUX IIpakTH4eckoe 3aHsATHE

byHKIMHA

Tema 6.7 IIpodeccHoHaTLHO-OPHEHTHPOBAHHOE co/iep:KaHue (co/iep:KaHue MPUKJIATHOTO MOIYJIsA)
Onwucanue Vcnonp30BaHue CBONCTB TPUTOHOMETPUUYECKUX (DYHKIMH B MPO()ECCHOHAIBHBIX 3a/1a4ax
IIPOU3BOACTBEHHBIX IIpakTH4yeckoe 3aHATHE

HPOIECCOB C TIOMOIIBIO
rpaduKoB pyHKIHIA

Tema 6.8

Copep:xanue yueOHOro MaTepuana

OO6patHble OO6paTHble TpUuroHomeTpuyeckue pyHkiuu. Mx cpolictsa u rpaguku
TPUTOHOMETPUUECKUE Jlekuus
byHKIMN
Tema 6.9 Conepkanue yueOHOro MaTepuasa
Tpuronomerpudeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg x = a. Pemenue
YpaBHEHHUS U TPUTOHOMETPUUYECKUX YPABHEHMM OCHOBHBIX THIIOB: IPOCTEUIINE TPUTOHOMETPUUECKUE
HEPaBEHCTBA YPaBHEHHs, CBOJAIIMECS K KBaJpPaTHBIM, pEIHIAEMBIC DPA3JIOKCHUEM HAa MHOMKUTEIH,
ojHopoaHble. [IpocTrelinyie TpPUroHOMETpUUECKUE HEPABEHCTBA
Jlexknus
IIpakTHyeckoe 3aHATHE
Tema 6.10 Copep:xanue yueOHOTo MaTepuana
Cucremsl CucteMsbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUHN
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TPUTOHOMETPUYECKUX Jlexknus
YpaBHEHUN IlpakTH4Yeckoe 3aHATHE
Tema 6.11 Coneprxanne ya4eOHOT0 MaTepuasa
Pemenne 3anau. OcHoBbl | [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX  BBIp@KCHWHA. PerieHne TPUTOHOMETPHYECKUX
TPUTOHOMETPHUH. YpaBHEHU U HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHIA.
TpuronomeTpudeckue IlpakTHYeckoe 3aHATHE
yHKIMH KonTpoJsbHasi padora
Paznea 7. 36 OK 01,
IIpousBoaHas OK 02,
$pynkmum, ee OK 03,
NpPUMEHEeHHe OK 04,
Tema 7.1 Copep:xanue yueOGHOro Marepuana OK 05,
[TonsaTre npon3BogHON. | OmpenereHe YUCIOBOM MOCIEIOBATEILHOCTH U CTIOCOOHI ee 3a1anusi. CBOMCTBA YHCIOBBIX OK 06,
®opmyIibl U ITpaBUIIA nocueaoBarenbHoCcTe. Onpeaenenue npeena nociaeoBaTeIbHOCTH. Beraucienue npeaenon OK 07
mudhepeHIpOoBaHUS nocnenoBarenbHocTel. [Ipeaen dynkun Ha 6eckoneunoctu. [Ipenen Gpyakuum B Touke.
[Mpupamenue aprymenta. [pupainenne GyHKIMA. 3a1a4d, IPUBOIAIINE K TOHATHIO IIK 1.6
npou3BOAHON. OnpeeneHne Nponu3BoIHON. AJITOPUTM OTHICKaHUS IPOU3BOTHOM
Jlexknusa 2
Tema 7.2 Conepxanue yaeOHOro MaTepuana
[Ipou3BogHBIE CYMMBHI, Dopmynsl quddepennmponanus. [Ipasuna nuddepenumrpoBanms
pa3sHOCTH NPOU3BEACHUS, | Jlekuus 2
1acTHOTr'O IIpakTH4YecKkoe 3aHATHE 2
Tema 7.3 Coneprxanne y4eOHOT0 MaTepuasa
IIpousBoaHbIE Omnpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BogHAs TPUTOHOMETPUIECKUX (PYHKITHIA.
TPUTOHOMETPUYECKUX [TpousBoHas CIIOKHON (QYHKIMH
¢ynkuuit. [IpouzBognas | Jleknus 2
CIIOXKHOW (QYHKIHH IIpakTH4YecKoe 3aHATHE 2
Tema 7.4 Coneprxanue y4eOHOTo MaTepuasa
ITonsTue o [Tonsatue HenpepsiBHON (yHKIMU. CBOWCTBA HEMIPEPBIBHOM (QyHKIMU. CBS3b MEXIY
HEIPEPBIBHOCTH HENPEPBHIBHOCTHIO U AUPPEpEeHINPYEMOCThIO (PYHKIIMH B TOUKE. AJTOPUTM pEIlIeHUs
dbysakun. Meton HEPABEHCTB METO/I0M MHTEPBAJIOB
HWHTEPBAJIOB Jlexknus 2
Tema 7.5 Conepxanue yaeOHOTo MaTepuana

I'eomerpuyeckuii u

["'eomeTprueCcKUil CMBICT TPOU3BOAHOM (QYHKITMH — YTII0BOI KO3 (UIIMEHT KacaTelabHOM K
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buznyecKkuil CMbICII

rpaduky GYHKIUU B TOUKE. Y paBHEHUE KacaTelbHOM K rpaduKy QYHKIMH. AJITOPUTM

MIPOM3BOTHOM COCTABJICHHS YPAaBHEHHS KacaTeabHOU K rpaduky dyHkuun y=f(X)
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.6 Coneprxanne y4eOHOT0 MaTepuasa
DuU3NYECKUN CMBICII dusnueckuil (MEXaHUUECKU) CMBICI IPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B MOMEHT
MIPOU3BOTHOM B BpemeHH t: v =S’ (1)
1po(hecCHOHANBHBIX IIpakTHyeckoe 3aHATHE 2
3aauax
Tema 7.7 Copep:xanne yaeOHOro MaTepuana
MOHOTOHHOCTb Bospacranue u yObiBaHMe (PYHKIIUH, COOTBETCTBHE BO3pACTaHUS U YObIBaHUA (DYHKIIUU 3HAKY
dbysakun. Touku npou3BoAHON. [IoHATHE MPOM3BOAHOMN BBICILIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU
HKCTpEMyMa MIPOM3BOTHON BBIMTYKJIOCTH (BOTHYTOCTH) YHKIIMM Ha OTpe3Ke. 3a/ladi Ha MAaKCUMYM H
MUHUMYM. [TOHSITHE aCHMIITOTHI, CITIOCOOBI UX OMPECIICHUsS. AJITOPUTM HCCIICTOBAHUS
(GYHKITUH 1 TOCTPOCHHUS ee TpadrKa ¢ TOMOIIBIO MPON3BOAHON. [[poOHO-nHHeliHas QyHKINs
Jlekuus 2
IIpakTHyeckoe 3aHATHE 4
Tema 7.8 Coneprxanne yu4eOHOT0 MaTepuasa
HccnenoBanue ¢pynkimii | MccnenoBanue GyHKIMA Ha MOHOTOHHOCTD U IOCTPOEHHE IPa(UKOB.
M MOCTpoeHHe TpadukoB | TipakTHYECKOE 3AHATHE 4
Tema 7.9 Haubonbmiee u | Coneprxxanue yueOHOTO MaTepraia
HauMeHbllee 3HaYeHus | Haxoxxaenune HauOoJIbIIero 1 HAMMEHbIIIETo 3HaYSHUH (PYHKIIMIA, TocTpoeHue TpaduKoB
byHKITUN MHOT'OYJICHOB C MCIIOJIb30BAaHUEM amlapaTa MaTEMaTHYECKOrO aHaIn3a
Jlexnus 2
IpakTHYecKoe 3aHsATHE 2
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepKaHMe (COePKAaHUE IPUKJIATHOTO MOTYJIsI)
Haxoxnenue Haumensiiee u HanbOonbliiee 3HaueHne QYHKIIUU
ONTUMAJIBHOT'O IIpakTHYeckoe 3aHATHE 2

pe3ynbTaTa ¢ IOMOIIbIO
MIPOU3BOJHON B
MPaKTUYECKUX 3a7a4ax

Tema 7.11
Pentenue 3amau.
[TpousBoaHas GyHKINH,

Coneprxanue ydeOHOro MaTtepuana

®opmynsl 1 paBuna auddepeniupoBanus. Mccnenopanne GyHKINN C TOMOIIBIO
npou3BoaHOM. Hanbonbiiee u HauMeHbllee 3HaYCHUS HYHKIIUH
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€€ IPUMEHCHUC

KonTtposbnas padora

Pa3znea 8. 22
IlepBooGpa3znasn
¢ynkuuu, ee
NpUMMeHeHue
Tema 8.1 Coneprxanne yu4eOHOT0 MaTepuasa
[TepBooOpaznas 3amaya O BOCCTAHOBJIEHWM 3aKOHA [IBIDKCHHMsI TI0 M3BECTHOW ckopoctu. [lonsitue
¢ynkuuu. [Ipasuna uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaja U NepBooOpa3Hoil ans QyHKIMH
HAaXOK/ICHUs y=f(x). Pemenue 3amau Ha CBs3b NEpBOOOpa3HOM M €€ NPOM3BOAHOM, BBIUMCICHHE
MepPBOOOPA3HBIX nepBoobpazHoil ans naHHoW Qynkumu. Tabmuna dopMyn sl HAXOXKIEHUS EPBOOOPA3HBIX.
V3yuenne nmpaBuia BEIYHCICHUS TIEPBOOOpA3HOM
Jlekuus 2
IpakTHYecKoe 3aHsATHE 2
Tewma 8.2 Copep:xanne yaeOHOTo MaTepuana
[Tnomanp 3amaun, NPUBOJAIIME K IHOHATHIO OINpPENSIIEHHOIO HHTErpaja — O BBIYUCICHHM IUIOIIAIH
KPUBOJIMHENHOMN KPHUBOJIMHEMHON Tpamnenuu, O IepeMelleHn TOYKU. [loHsATHe ompenenéHHOro MHTEerpaa.
Tpanenuu. Popmyina I'eomerpuueckuil u gusnueckuil cMmbici onpeneneHHoro uHrterpaina. ®@opmyna HeroroHa—
Heiotona — JleiiOnuna JleitOHua
Jleknus 2
IIpakTHYeckoe 3aHATHE 4
Tema 8.3 Conepkanue yueOHOro MaTepuasa
Heonpenenennslii u IToHsATHE HEoNpeIeNeHHOr0 HHTErpaa
OIIPEAEIECHHBIN Jlekuus 1
HHTCIPAJIbI IlpakTH4Yeckoe 3aHATHE 2
Tewma 8.4 Coneprxanne y4eOHOT0 MaTepurana
[Tonsitue 06 I'eoMeTpruYeCKHii CMBICT ONIPEAECIICHHOIO HHTErpalla
OIpENEITICHHOM Jlexknus 1
HMHTCTPAJIC KaK II0Iaan | [IpakTuyeckoe 3aHsiTHE 2
KPUBOJIMHEHHOM
Tpaneuuu
Tema 8.5 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJCPKaHUeE (CoepKaHUe MPUKJIATHOT0 MOAYJIS)
OmnpeneneHHbIin I'eomerpuueckuii cMbIca onpeaeneHHoro uurerpana. @opmyna Hetorona - JleiiOHumna.

HHTCIpajl B ) KU3HU

Pemenne 3amay Ha TpUMEHEHHWE HWHTErpaja HJis BBIYUCICHUS (U3UYCCKUX BEIMYMH U
Iomaneu

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
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IIpakTH4yeckoe 3aHsATHE

Tema 8.6 Conepkanue yueOHOro MaTepuasa
Pemenue 3anay. [lepBoobOpasnas pynkuuu, ee npumeHenue. [Ipasuia Haxox1eHUs: TEPBOOOPA3HBIX.
ITepBoobpasHast Konrpoabnas padora 2
byHKIMY, ee
IIPUMEHEHNE
Paznen 9 16 OK 01,
IIpsiMble ¥ I0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Coneprkanue yueOHOro MaTepuasa OK 07
OCHOBHBIE IOHATHS ITpenmer crepeomerpun. OCHOBHbIE HMOHATHS (TOYKA, MpsiMas, MJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE akcHOMBI cTepeoMmeTpuu. Ilepecekaromuecs, napamienbHble U CKPELUBAIOLIUECS
Pacnonoxenue npaMeiX | mpsimble. [Ipu3Hak U CBOMCTBO CKpeIIMBArOIMXCsi MpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
U IUIOCKOCTEH burypsl.
Jlekus 2
Tema 9.2. Coneprxanne y4eOHOT0 MaTepuana
ITapamiensHOCTD [TapannensHple mnpsimas W miuockocte.  Omnpenenenue. Ilpusnak. CsoiictBa  (C
MPSIMBIX, TIPSIMOH 1 nokasarenbctBoM). Ilapamnensusie  mnockoctr. Omnpenenenue. Ilpusnak. CpoiictBa (c
IUIOCKOCTH, IJIOCKOCTEN | JOKa3aTesIbcTBOM). TeTpasp u ero sneMeHThl. [lapannenenunen u ero snementsl. CBoiicTBa
MPOTUBOIIOJIOXKHBIX TpaHel U AuaroHaneil napawienenunena. [locrpoenue ceuenuii. Pemenue
3aja4.
Jlexknua 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.3. Coneprkanue yueOHOro MaTepuasa
[leprnieHIUKYISIPHOCTD [lepnennukynspueie npsmMble. [lapamienbHble npsiMble, NMEPHEHAUKYISPHbIE K IUIOCKOCTH.
IPSIMBIX, IPSIMON U [Ipu3Hak nepneHIuKyISIpHOCTH NpsIMOM M IiockocTu. JlokasarensctBo. Ilepnennukymsap u
IUIOCKOCTH, IJIOCKOCTEN | HaKIOHHAsA. [lepreHauKynspHble TUIOCKOCTH. [Ipu3HaK MEepIeHAMKYISPHOCTH TUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHcTBe
Jlexkuus 2
Tema 9.4. Coneprxanne yu4eOHOT0 MaTepuasa
Teopema o Tpex Teopema o Tpex meprneHAuKyspax. JlokazareiabcTBo. YTosl MeXIy HNpsIMOH M IMIOCKOCTBIO.
HepHEeHIUKYJIsIpax Yron Mexay IIOCKOCTIMU
Jlekuusa 2
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IIpakTH4yeckoe 3aHsATHE

Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJleP:KaHMe (coaepsKaHue MPUKJIATHOTO MOLYJIsI)
[TapamiensHele, Axcuomsl crepeomeTpui. [leprnenIuKyIapHOCTh IPSAMOM U IIJIOCKOCTH, NapaJuIeIbHOCTD IBYX
NEPIIEHUKYJIPHBIE, IPSIMBIX, IEPIEHIUKYISIPHBIX INIOCKOCTH, IEPIEHIUKYIISIPHOCTD MJIOCKOCTEN
CKPCIIHBAIOIINECS IIpakTHyeckoe 3anaTHE

IpsIMbIE

Tema 9.6. Coneprxanne ya4eOHOT0 MaTepuasa

Pemntenue 3amau.
[IpsiMbIE M TNIOCKOCTH B

PacnonoxeHne TmpsMBIX M INIOCKOCTEM B  IpocTpaHCTBE. llepneHAuKyisipHOCTE U
NapaAJUIEIbHOCTD MPSIMBIX M IIIOCKOCTeN. CKpEIMBAIOIKECs IPSIMbIE

IIPOCTPAHCTBE KonTpoabHnasi padora
Pazgen 10. 12
Koopaunars! u OK 02,
BEKTOPbI OK 03,
Tema 10.1 Coneprxanne y4eOHOT0 MaTepuana OK 04,
JlexapToBbl KOOPAMHATHI | J[eKapTOBBI KOOPAUHATHI B pocTpaHcTBe. [Ipocreiinime 3amaun B KoopauHarax. PaccrosiHue OK 07
B IIPOCTPAHCTBE. MEXTy IBYMsl TOUKaMH, KOOPIMHATBI CEPEIMHBI OTPE3Ka IIK 1.6
Paccrosnue mexny Jlekuus 2 IIK 2.6
BYMs TOUYKaMHU. IIpakTH4eckoe 3aHATHE 2
KoopnauHnatsl cepeinHbl
OTpe3Ka
Tema 10.2 Conepkanue yueOHOro MaTepuasa
Bexkrops! B Bexrops! B mpoctpaHcTBe. Cll0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. gucio. Kommianapuele BekTopsl. CkansipHOe IpOU3BeIeHUE BEKTOPOB. Pa3noxeHnne BekTopa
VYron Mex1y BEKTOpaMH. | TI0 TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTel BeKTOpa, CKalsipHOE IPOU3BEICHHE
CkansipHoe BEKTOPOB B KOOPJAUHATAX, YI'OJ MEKY BEKTOPaMH, YTOJI MEXAY IPAMOM U IJIOCKOCTBIO, YToJl
IIPOU3BEJIEHNE BEKTOPOB | MEXAY MIIOCKOCTSIMH. Y paBHEHHE MIIOCKOCTH.
Jlekuusa 2
IpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJCPKaHUeE (COepKaAHUE TPUKJIATHOT0 MOAYJIS)
IIpakTuxo- KoopaunatHas nmiockocTs. BelunciieHne paccTosiHUM 1 Iuomaiel Ha II0CKOCTH.
OpPUECHTUPOBAHHEIC KosnyecTBeHHbIE pacueTsl
3a7lauy Ha IIpakTHyeckoe 3aHATHE 2
KOOPIWHATHOM
IJIOCKOCTH
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Tema 10.4
Penrenue 3amau.

KoopanHate! 1 BEKTOPBI

Copep:xanue yueOHOro MaTepuana

JlexapToBbI KOOpAMHATBI B IPOCTpaHCcTBE. BekTops! B ipocTpaHcTBe. C0KEHNE U BBIYUTAHUE
BEKTOPOB. YMHOKEHUE BeKTopa Ha yucio. Kommianapusie BeKTopbl. CKanspHoe
IIPOU3BEICHNE BEKTOPOB. Pa3iioxkeHue BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[Ipocreiimne 3anaun B KoopauHatax. KoopinHaTEI BEKTOpa, pacCTOSTHUE MEXIY TOUKAMU,
KOOPJMHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YT OJI
MEXKy BEKTOPAMM, YIOJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJ MEXAY INIOCKOCTIMHU

KoutposabHas pagora 2
Paznen 11. 46 OK 01,
MHororpaHHuKH 1 OK 02,
TeJ1a BPallleHUs OK 03,
Tema 11.1 Conepxanue yueOHOro MaTepuasa OK 04,
Bepiuunsl, pebpa, rpanu | [lonsatre MEOrorpanHuka. Ero sjaeMeHTsl: BepuuHbl, pebpa, rpanu. Juaronans. CedeHue. OK 05,
MHOTOTpaHHMKA BrImykiible 1 HEBBITYKITbIE MHOTOTPaHHUKH OK 06,
Jlekuus 2 OK 07
Tema 11.2 Coneprxanne y4eOHOTo MaTepuasa
IIpusma, ee [Tonsitue mpusmel. Ee ocHoBanus u 00KoBbIe TpaHu. BeicoTa npusmsel. [IpsiMast u HakJIOHHAs
COCTABJISIFOLIME, npusMma. [IpaBunbHas npusma. Ee ceuenue
ceuenue. [Ipsmas u Jexuusa 2
IIPaBUJIbHAS IIPU3MBbI IIpakTHYeckoe 3aHATHE 2
Tema 11.3 Coneprxanue yueOHOTo MaTtepuasa
[Tapannenenunen, Kyo0. [Mapannenenunen, CBOCTBa MPSAMOYTOJIBHOTO Mapaienenuneaa, kyo. Ceuenue kyoa,
Ceuenue kyo0a, napajuiesenunesia
napajuienaenuneaa Jlexnusi 2
IpakTH4ecKoe 3aHsATHE 2
Tema 11.4 Conepxanue yaeOHOro MaTepuana
[Tupamuna, ee [Mupamua u ee sanementsl. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. Y ceueHHas
COCTaBJISIOLINE, nipamMua
ceuenue. [IpaBunpHas Jlekuus 1
nupaMuja. YceueHHas | [IpakTudeckoe 3aHsATHE 2
nupaMua
Tema 11.5 Coneprxanue ydeOHOro MaTtepuana
boxoBas u noHas ITnomaaps 60KOBOM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
[MOBEPXHOCTH MIPU3MBI, Jleknus 1
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pamMubl IIpakTH4eckoe 3aHATHE

Tema 11.6 Conepkanue yueOHOro MaTepuasa

CummeTtpust B KyOe, CuMMeTpHst OTHOCUTENHHO TOYKH, IPSIMOM, MIIOCKOCTH. CUMMETpHs B KyOe,
napajuleeumnese, napajuleJienunesie, NpusMe, IupaMuIe

IIpU3Me, UpamMuze

Jleknus

HpaKTI/I‘leCKOC 3aHATHEC

Tema 11.7 IIpogeccnoHanbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (coepsKaHue MPUKJIATHOTO MOLYJIsI)
[Tpumepsl cummeTpuii B | CHMMETpHsI B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY

npodeccuun Jlexknus

Tema 11.8 Coneprxanne ya4eOHOT0 MaTepuasa

ITpaBuiibHBIE IToHsiTHE MpaBMIIBHOTO MHOTOrpaHHMUKa. CBOMCTBA IPABUIIBHBIX MHOTOI'PAaHHUKOB

MHOFOFpaHHI/IKI/I, Hux
CBOWCTBA

Jleknus

Tema 11.9 Coneprxanne yu4eOHOT0o MaTepuaia

Hunmuuap, ero Hunuuap u ero snementsl. CeyeHune MIMHPA (MapauieiIbHOe OCHOBaHUIO U ocH). Pa3zBepTka
COCTaBIISIIOIIHE. WIHH]IpA

CeueHue nUIUHIpPA Jlekuus

Tema 11.10 Copep:xanue yueOHOTo MaTepuana

Konyc, ero Konyc u ero snementsl. CeyeHne koHyca (mapauiebHOe OCHOBAHHUIO U MIPOXO/ISIIEe Yepes
COCTaBJIAIOLIKE. BEpIIMHY), KOHUYECKue ceueHus. Pa3BepTka KoHyca

CedeHue KoHyca Jlekuust

Tema 11.11 Copep:xanne yaeOHOTo MaTepuana

VY ceueHHbI KOHYC.
CeueHue yCEUeHHOTO

Yceuennslil konyc. Ero o6pasytonias u Beicota. CeueHne yCeYeHHOTO KOHyca

Jleknus

KOHYCa IIpakTHYecKkoe 3aHATHE
Tema 11.12 Coneprxanne y4eOHOT0 MaTeprasa
[ap u chepa, ux [Tap u chepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. Cedenune mapa, chepsr
CEUCHUA Jlekuns
IIpakTnyeckoe 3ansiTHe
Tema 11.13 Conepkanue yueOHOro MaTepuasa

ITousTie 00 00BEME
tenna. OTHOILIEHHE
00BEMOB MMOJOOHEIX TEN

[Tonsitue 06 o6beme Tenna. O0beM Kyda B MPSAMOYTOIBLHOTO Napaienenuneaa. Oobem
OpU3MbI U IIMHApa. OTHOIIEHHE 00bEMOB MOI00HBIX TEJ.

Jleknus

IIpakTnyeckoe 3ansiTHe
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Tema 11.14
OOBEMBI U IUIOLIAIU

Copep:xanue yueOHOro MaTepuana

O06bembl nupamMuIbl U KoHyca. O0beM mapa. [1nomanyu nopepxHocTei Ten

MMOBEPXHOCTEN TEI Jlexnus 2

Tema 11.15 Conepxkanue yueOHOro MaTepuasa

KomOunanun KomOuHanmu reoMeTpuyecKux Tei

MHOTOTPaHHUKOB U Te1 | [IpakTH4eckoe 3aHATHE 2

BpALLCHUs

Tema 11.16 IIpodeccuonanbHO-OpHEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl)

['eomerpuueckue Hcnonb3oBaHne KOMOMHAIIMI MHOTOTPaHHUKOB U TeJl BPALEHUs B PAKTHKO-

KOMOMHALIUY Ha OpPUEHTHPOBAHHBIX 3aJa4yax

IIPAaKTUKE IIpakTHYecKoe 3aHATHE 2

Tema 11.17 Coneprxanne y4eOHOTo MaTtepuasa

Pemenue 3anau. OOBeMBI ¥ IIIOMIAN TOBEPXHOCTH MHOTOIPAHHUKOB U T€JI BpaIIeHUs

Muororpannuku u Tena | Konrposabnas padora 2

BpallCHUs

Pa3nen 12. 22 OK 01,
9J1eMeHTBI OK 02,
KOMOHMHATOPHKH, OK 03,
CTATHUCTUKHU U TEOPHH OK 04,
BepOATHOCTEH OK 05,
Tema 12.1 Conepxanue yueOHOro MaTepuasa OK 07
OCHOBHBIE TIOHATHUS IlepecTaHOBKH, pa3sMEIEHHUs, COUETAHUSL. IK 1.6
KOMOMHATOPUKH Jlekuus 2 IIK 2.6
Tema 12.2 Copep:xanue yueOHOTo MaTepuana

CoObITHeE, BepoaTHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.

coObITus. CroxxeHue u YcioBHas BEpOATHOCTh. 3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH

YMHOXKEHUE IIPOU3BEAECHUS COOBITHH.

BEPOSATHOCTEUN Jlekuus 4

Tema 12.3 IIpogeccnoHanbHO-OPHMEHTHPOBAHHOE COJleP:KaHMe (colepsKaHue MPUKJIATHOT0 MOLYJIsI)

BepositHOCTB B OTHOcHUTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTUUYECKOE

npodecCHOHATIBHBIX orpejiesieHre BepoaTHOCTH. OleHKa BEPOSITHOCTH COOBITHS

3a1a4ax IIpakTHYeckoe 3aHATHE 4

Tema 12.4 Conepxanue yueOHOro MaTepuasa

JuckpeTHas ciiydaiiHas

Bunpwl ciyyalinbix BenuuuH. OnpenesieHne JUCKPETHOM ClTydalHOW BEJIMYMHBI. 3aKOH
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BC€JIMYHHA, 3aKOH €€
pacupCaciCHuA

pacnpeziesieHus: AUCKPETHOM ciydyaiiHoi BenuunHbl. Ee uncioBble XapaKTepUCTUKH

Jleknus

Tema 12.5
3amayn MaTeMaTHYECKOH
CTATUCTUKH

Cojneprkanre ya4eOHOro MaTepuaia

Bapuanuonnsiii psa. [lonuron gactot u rucrorpamma. CTaTUCTUYECKUE XapAKTEPUCTUKH
psifa HaOMI01aeMbIX JaHHBIX

Jlexkuus

Tema 12.6
CocraBiienue TabIuI u
JMarpaMM Ha MPaKTHKE

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COEPKaHUeE (COoepKaHUe MPUKJIATHOTO MOAYJIS)

[TepBuunast 00pabOTKa CTATHCTUYECKUX AaHHBIX. [ padrueckoe ux mpeacTaBiIcHHE.
HaxoxaeHue cpeqHuX XapaKTepUCTHK, HAOTIOAAEMbIX JTaHHBIX

IIpakTnyeckoe 3ansiTue

Tema 12.7 Conepkanue yueOHOro MaTepuasa
Pemenue 3anau. OnemeHTbl KoMOUHAaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITUS. C0XKEHNE U YMHOXKEHHE
ONeMEHTHI BEPOSITHOCTEN
KOMOWHATOPHKH, Kountpoabnas padora
CTaTUCTHKH U TEOPUU
BEPOATHOCTEM
Pa3znea 13. 8 OK 01,
MHo:xecTBA. OK 02,
DJIeMeHThI TeOpuu OK 03,
rpagos OK 04,
Tema 13.1 Conepxanue yueOHOro MaTepuasa OK 05,
MHuoxkecTBa ITonsitue MHOkecTBa. ITonMHOkecTBO. Oniepaniiv ¢ MHOKECTBaMU OK 07
Jexuus 2 1IK'1.6
Tema 13.2 IIpogeccuonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOTO MOAYJIsl)
Onepanuu ¢ Omnepanuu ¢ MHOXecTBamMH. PelieHne npukiaaHbIX 3a1a4
MHO>KECTBAaMU IIpakTHyeckoe 3aHsATHE 2
Tema 13.3 Copep:xanue yueOHOTo MaTepuana
I'padsr [Tonsitue rpada. Cesa3ubIii rpad, AepeBo, IUKI rpad Ha IOCKOCTH
IIpakTHyeckoe 3aHATHE 2
Tema 13.4 Coneprxanne yu4eOHOT0 MaTepuasa
Pemenue 3amad. | Onepanuu ¢ MHOXecTBaMH. OIMCAaHUE pEAIbHBIX CHUTYalldii € IIOMOIIbIO MHOXECTB.
MmuosxectBa, I'pader u | [Ipumenenue rpad)oB K pelICHHIO 33124
UX NPUMEHEHUE KonTposabHasi padora 232

Bcero:
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3. YCJIOBUS PEAJIU3ALINY TIPOTPAMMBI YUEBHOM
TV CHUIIIAHBI

3.1. TpeGoBanusi K MHHHUMAJIBLHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrneYeHn 1o
Kabuner marematuku Ne 211: cneuuanuzupoBaHHas MeOenb (MIpenoaaBaTesIbCKui
CTOJl W CTyJl, NapThl JBYMECTHBIE, CTYJbsi YYEHHYECKHE), JIOCKa YydeOHas
HACTEHHasl TPEXDJIEMEHTHAsl, MPOEKTOpP, HABECHOW 3KpaH, HOYTOYK, KOJIOHKH,
UHTEPHET, METOJAMYECKas JUTeparypa, yueOHO-HarJsHble MocoOus, JMHEHKa
METpoBasi, YTOJIbHUK JEPEBSHHBIN, Tpu mIKada CEKIMOHHBIX IS XpaHEHUS
JUTEPATYpPhl U JEMOHCTPALIMOHHOTO 000pYyIOBaHUSA (C OCTEKJICHHOW NepenHen
YacThI0), HA OKHAX JKAJIFO3H.
3.2. UudopmannoHHoe odecnieueHne o0yueHust
[lepevyenp HHPOPMAITMOHHBIX TEXHOJIOTHIA

(KOMIUIEKT JUIeH3nOHHOTO 1 cBoOoaHOTO [10)

Ne  Haspanme (mumensusi\cBooognoe I10)

1. Cucrema ynpasieHHs JUCTAHIIMOHHBIM o0ydeHrnem Moodle
cBoOoaHoe I1O

2. NudopmarmornHo-mipaBoBbie cucTeMbl «I apanT» u «KoHCymbTaHT+H
cBoboaHoe [10 mist oOy4varomuxcs

3. Microsoft office 365 JINLEH3USA

4. Acrobat Reader cBo6oxuoe ITO

d. CucTtemMbl aHTUBUPYCHOM 3aIlUThI

naboparopuu Kacriepckoro — yuieH3us

Ilepeyenbr pexkoMeHAYeMbIX Y4eOHBIX u3AaHuMid, VHTepHeT-pecypcos,
JOMOJTHUTEIbHOM JIUTEPATYPHI

OCHOBHBIE HCTOYHUKH:

1. AnreOpa u Hadana matemaTudeckoro aHanusa. 10 - 11 knaccel. ba3oBslii u
yriryoneHHbil ypoBau: yueonuk / 111. A. Anmumos, FO. M. Konsrun, M. B.
Tkauesa [u ap.]. - [Ipocsemenne, 2022. — 463

2. T'eometpus 10 - 11 xnaccel. ba3zoBelil ¥ yrinyOiaeHHbIA YPOBHU: YUeOHUK / A.
B. Iloropenos. - [Ipocsemenune, 2022. - 174

3. VuauBuayanbHble KOHTPOJBHBIE PabOTHI MO Kypcy «Ausredpa M Hauana
aHanu3a» Uit cTtyneHToB (akynbrera CIIO: mocobue mo maremaruke is
CTYJEHTOB TIEpBOro Kypca (QaxyJbTeTa CpeaHero mpodecCHOHaIbLHOTO
obpazoBanus / benropoackuitl AY/ M.A. Cemepnuna, H.C. IlaGonkoBa —
benropoackuiil’ AY, 2022

4. Pabouas Terpaap mo Kypcy «AnreOpa M Havajga aHaau3a» Uil CTYJIEHTOB
dakynsTera CI1O/benroponckuitl’ AY/ H.C. TTabonkoBa, M.A. CemepHuHa
— benropoxa: benaropoackuiil’' AY, 2022

5. Martemaruka B TabiMIax M CXeMax: MocoOue JIsi OATOTOBKU K dK3aMEHY
JUIS CTY/ICHTOB TIEPBOT0O Kypca CpeHero npodeccuoHaibHOTo 00pa3oBaHus/
benroponckuit 'AY/ I'.B. bpaxuuk, H.C. IlabonkoBa, M.A. CemepHuHa,
T.H. Munnna — benropon: benroponckunl’'AY, 2020

JloToTHUTETbHBIE UICTOYHHUKH:
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1. http://lib.belgau.edu.ru— 95 benropoackoro 'AY
2. http://znanium.com — 9BC «3HaHnyM»
3. http://e.lanbook.com — 3BC «Jlaub»
4. http://ebs.rgazu.ru — 3bC «AgriLib
4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOHN

T CTUTIIAHBI

KoHTpoib H omeHKa pe3yJbTaTOB OCBOEHHUs 0O0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTATHI, HAIIPaBICHHbBIE
Ha ¢opMHpOBaHHE OOIUX U MPO(PECCHOHANBHBIX KOMIIETEHIIMI MO pasielaM U
TEMaM COJepKaHusl yueOHOTro MaTepHaia.

Oomas/npodeccuoHanbHAS Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTEeHIIHS MepPONPHUSITHSI

OK 01. Beibupars cioco6sr | P 1, Tema 1.1, 1.2, 1.3 [T-o/c?, 1.4, | TectupoBanue

pereHus 3a1a4y 15,1.6 VYeTHbI# onpoc

npodeccuoHaTbHOM P2, Temn 2.1,2.2,2.3,2.4, 2.5, NunuBunyansHas

NeSATeTbHOCTH 2.6 caMOCTOSITeNIbHAs paboTa

MMPUMCHUTCIILHO K
Pa3InYHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,34

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7 Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temn 9.1, 9.2, 9.3, 9.4,9.5 II-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

KonTponbHas pabota
Brimmonaenue
YK3aMEHAIIMOHHBIX 3aJJaHUN

OK 02. Ucnonb3oBatb
COBpPEMEHHBIE CPECTBA
IOMCKa, aHaIKu3a u
UHTEPIIPETANT
uHpOpMaLUH, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUSI 33,144
npogeccuoHaIbHON
JIeSITeIIbHOCTH

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

YCTHBIN Ompoc
NuauBunyanpHas
camocrosiTeNbHas paboTa
KonTponbnas pabota
Brimonnenue
9K3aMEHALMOHHBIX 3a/IaHUI

38



http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

7.6,7.7.,7.8,7.9,7.10I1-o/c, 7.11
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 I1I-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. ITnanupoBats u
peaNn30BbIBATH COOCTBEHHOE
npodeccHoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
TpeANPUHIMATEIBCKYIO
JIeITEIIHOCTD B
npodeccuoHaIbHOM chepe,
UCTIONB30BATh 3HAHUS T10
(MHAHCOBOI IrPaMOTHOCTHU B
Pa3MMYHBIX )KU3HEHHBIX
CUTYaIUsIX

P1,Temal.1,1.2,1.3 II-o/c, 1.4,
15,16

P2 Temrr2.1,2.2,2.3,24,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 TI-
o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7II-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcrHblii onpoc
NupuBunyansHas
CcaMOCTOSTENIbHAs paboTa
KonrponsHas pabora
Beinonsenue
DK3aMEHAIlMOHHBIX 3aJlaHuN

OK 04. DddexTuBHO
B3aMMOJICCTBOBATEL U
paboTaTh B KOJUIEKTHBE U
KOMaH/IE

P1,Temal.1,1.2, 1.3 I1-o/c, 1.4,
15,16

P2, Temr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

TectupoBanue

VYeTHBI onpoc
NunuBunyansHas
camocTosiTeNbHas paboTa
KonTponbnas pabota
Brimonnenue
3K3aMEHAIIMOHHEIX 3aJJaHUI
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o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. OcyiiectBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM OCOOCHHOCTEH
COIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 II-o/c, 1.4,
15,16

P2 Temer2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 TT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcrHblit onpoc
NupuBunyansHas
CaMOCTOSTENIbHAs paboTa
KonTtponsHas pabora
Beinonnenue
DK3aMEHAIlMOHHBIX 3aJlaHUuN

OK 06. IIposBiThH

rpaXk 1aHCKO-
NaTPUOTUYECKYIO MO3ULUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHUE Ha
OCHOBE TPaJULIMOHHBIX
00I1IeYEeTOBEYECKUX
IIEHHOCTEH, B TOM UHCIIE C
Y4ETOM TapMOHU3ALUU
MEKHAIIMOHAIILHBIX 1
MEKPEIUTMO3HBIX
OTHOILIEHUH, TPUMEHSTh
CTaH1apThl
AHTUKOPPYILIMOHHOTO
MTOBEICHUS

P1,Temal.1,1.2, 1.3 I1-o/c, 1.4,
15,16

P 6, Temn! 6.1, 6.2, 6.3,64, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,7.9,7.10I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 I1I-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17

TectupoBanue

VYeTHBI onpoc
NupuBunyansHas
caMmocTosiTeNbHas paboTa
KonTponbhas pabota
Brimonnenue
3K3aMEHALMOHHBIX 3a/1aHUI

OK 07. CopneiictBoBaTh
COXPAHEHUIO OKPYKaIOIIEH
Cpelbl, pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
HU3MCHCHUHU KJIMMAaTa,

P1,Temal.1,1.2, 1.3 I-0/c, 1.4,
15,16

P2, Temr 2.1,2.2,2.3,2.4,2.5,
2.6

P3,Tems1 3.1,3.2,3.3,3.4

TectupoBanue

YcrTHblit onpoc
NupuBunyansHas
CaMOCTOSTENIbHAs paboTa
KontponbHas pabora

40




IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, IPPEKTUBHO
JIECTBOBATH B
Ype3BbIYAHBIX CUTYaIUAX

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnl 6.1, 6.2, 6.3,6.4,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

Brimmonaenue
3K3aMEHAIMOHHBIX 3aJaHui

MK 1.6. ®opmupoBath
MEPBUYHYI0 OTYETHOCTB IO
pe3ynbTaTaM BbIIOJHEHUS
paboT, B TOM Uucie B
AJIEKTPOHHOM BHJIE.

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
15,16

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYeTHBI o1poc
NunuBuayanbHas
caMmocTosiTeNbHas paboTa
KonTtponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHUN

MK 2.6. ®opmupoBaTh
MEPBUYHYIO OTYETHOCTH 110
COJIEP’KaHUIO U Pa3BEACHUIO
CEJIbCKOXO03SIHCTBEHHBIX
JKUBOTHBIX, YUETY
MPOIYKIIMH
’KUBOTHOBOJICTBA, B TOM
YHCcIie B JIEKTPOHHOM BH/JIE.

P1,Temal.1,1.2, 1.3 I1-o/c, 1.4,
15,16

P2, Temn1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
P 10, Temsr 10.1, 10.2, 10.3 I1I-
o/c, 10.4

P12, Temsr 12.1,12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYeTHBI onpoc
NupuBunyansHas
caMmocTosiTeNbHas paboTa
KonTponbnas pabota
Brimonnenue
3K3aMEHALMOHHBIX 3a/1aHUI
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