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1. MACIHIOPT TPOT'PAMMBI YUYEBHOM JTUCIUIIJIUHBI

«MATEMATHUKA»
1.1. O61acTh NpUMEHEHUA MPOTPAMMBbI
[Iporpamma yueOHOM TUCHUTIITUHBI SABJISIETCS YACTHIO MPOTPAMMBI MOJTOTOBKH
crienimaiaucToB cpeanero 38eHa B cooTBeTcTBUU ¢ PI'OC CIIO nmo cnenuaibHOCTH
19.02.11 TexHosiorust IPOAYKTOB MUTAHUS U3 PACTUTEIBLHOIO ChIPhS

1.2. MecTO0 AUCUMINVIMHBI B CTPYKTYpe MPOTpaMMbl ITOATOTOBKH CIELUAIUCTOB
CPEIIHErO 3BEHA!

yueOHasd nucuuiimHa «MaremaTuka» sBisieTcs NpopuiIbHON NUCHMILUIMHON
o011eo0pa3oBaTebHOTO IMKJIA OCHOBHOM 00pa3oBaTelNbHOM MpPOrpaMMbl B
coorBercTBUM ¢ PI'OC no cnenumanbHocTH 35.02.20 TexHoJI0rMs NMPOU3BOACTBA,
NEPBUYHON NMepepadoTKU M XPAHEHHUS CeJIbCKOX03SiCTBEeHHOM nmpoayKunu'"

1.3. leau 4 3aga4u JUCUMILIMHBI — TPeOOBaAHUSA K Pe3yJabTAaTaM OCBOCHUS
TUCHUILIMHBI:

1.3.1. leau u 3a0a4y JTUCHUATIIIMHBI

Henn:

OCBOCHHE OOYYAIOIIMMUCS COJEpKaHUA Yy4eOHOW AUCHUIUIMHBI «MaTeMaTuka» u
JIOCTIDKEHUE Pe3yJIbTaTOB €€ M3Y4YeHHUsS B COOTBETCTBHM ¢ TpeboBaHusiMu OI'OC
COO ¢ yuerom npodeccuonanbuoit HanpasieaHoctu OI'OC CIIO.

3agaun:

- (opMuUpoOBaTh MPEACTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUUYECKUX
(hakTOpax CTAaHOBJICHUS] MATEMATHUKU,

- (opMUpOBaTh OCHOBBI JIOTHYECKOTO, AITOPUTMUUYECKOTO U MATEMATHYECKOTO
MBIIIICHUS;

- hopMUpOBATh YMEHUS TPUMEHSTH [TOTYyUYCHHBIC 3HAHUS IPU PEIICHUHU PA3JIMUHBIX
3a/1a4, B TOM YHUCJIe TPOPECCUOHATbHBIX;

- (opMHpoBaTH MPENCTABICHUS O MaTEeMaTHKE KaK 4YacTH OOIIEYeIOBEUECCKOMN
KYJIbTYPbl, YHUBEPCAJIbHOM SI3bIKE HAYKH, MO3BOJISIIOIIEM OIUCHIBATh U HU3y4aTh
peabHbIe MPOIECCHl U SBJIICHUS B MOBCEIHEBHOM KU3HU U B IPOoQeCcCHOHATBLHON
JIEATEIILHOCTH.



1.3.2. [Ilnanupyemblie pe3yabTaThl 0CBOCHHUS 0011e00pa30BaTeIbHOM JUCHUILIUHBI B cooTBeTcTBHU ¢ PI'OC CIIO
U Ha ocHoBe ®PI'OC COO

Koa m HaumMeHoBanue
(popmupyembIx
KOMIIeTeHIIN I

HHaHpreMble Pe3yJdbTaThbl OCBOCHUS TUCHUIIJIUHBI

Oo0mue

JucuunjMHapHbIe

OK 01. Beibupats cioco0sl
pereHus 3a1a4
npodeccnoHanbHOMI
JeSITeTbHOCTH
NPUMEHUTEIBHO K
Pa3IMIHBIM KOHTEKCTaM;

JIP 24 rOTOBHOCTb K TPYZy, OCO3HAHHUE LIEHHOCTH
MacTepcTBa, TPyI0JI00ue;

JIP 25 roToBHOCTH K aKTUBHOH IE€ATEIHLHOCTH
TEXHOJIOTHYECKON 1 COLMAIBHOM HAIPaBJIE€HHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, TUIAHUPOBATH U
CaMOCTOSITEJIEHO BBHITIOJHATH TaKyO JACSITEIHHOCTD;
JIP 26 uHTepec K pa3nu4HbIM chepam

PO eCCUOHATBHON e TETLHOCTH.

MP 01 camocTosiTenbHO POPMYITUPOBATH U
aKTyaJIM3upOBaTh MPOOIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaB/IHMBaTh CyIIECTBEHHBIN TPU3HAK WIH
OCHOBAHWUS JIJIsl CPAaBHEHUS, KJIACCU(PUKAIIUU U
000011IeHNS;

MP 03 onpenensts Leld AesATEIbHOCTH, 3a/1aBaTh
napameTpsl U KpUTEPUHU UX TOCTHKCHHS;

MP 04 BbISBISATH 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpuUBaeMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJITATOB IIETISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€SITEIbHOCTH;

MP 08 pa3BuBaTh KpEaTUBHOE MBILUICHUE MIPH
pEIIeHNH )KU3HEHHBIX MPOOIIEeM.

MP 09 BnaneTs HaBBIKAaMU Y4eOHO-HCCIIET0BATENbCKON
Y IPOEKTHOM ESITEIbHOCTH, HABBIKAMH Pa3pEIICHUS
podJieM;

IIP6 01 BazeTs METOOAMH 10KA3aTEIBCTB, AITOPUTMaMU
pelieHus 3a1a4; yMeTh (OpMyJIUpOBaTh ONpeaAeIeHus,
AKCHOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JT0Ka3aTeJIbCTBEHHbIE PACCYKACHUS B X0/I€ pELIeHHs 3a/1a4;
IIP6 02ymeTh onepupoBaTh NOHITUAMM: CTENIEHD YNCIIA,
Jorapudm ymucia; yMeHHe BBIIOIHATH BBIYUCIICHUS 3HAYCHHH
U IpeoOpa30BaHU BBIPAKEHHUH CO CTETNEHSIMU U
norapupmMamu, mpeodpazoBaHue IPOOHO-PANMOHATEHBIX
BBIPAJKECHU;

I1P6 03 ymeTh onepupoBaTh MOHATHAMU: PAlIHOHAIBHBIE,
MppalOHaJIbHbIE, IOKA3aTENIbHBIE, CTENIEHHBIE,
aorapuMuyeckre, TPUrOHOMETPUYECKUE YPaBHEHHUSI U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTb onepupoBaTh NOHATUAMU: QYHKLIUSA,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpaA3Has,
OTpe/ieNIEHHbI HHTETPpal; yMETh HAXOIUTh MPON3BOAHbBIE
3JIEMEHTAPHBIX (DYHKIMHA, UCTIONB3YS CIIPABOYHbIE
MaTepHaIbl; UCCIEI0BATh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTh, HAXOAUTh HAUOOJIbIlIEE U HAUMEHBIIIEE
3HaYeHue (PYHKIHI; CTPOUTH TpaduKU MHOTOUJIEHOB C
MCIIOJIb30BAaHUEM alllapaTa MaTeMaTUYECKOrO aHAIN3a;
MIPUMEHSITH IPOU3BOJIHYIO MPU PELICHUH 3a/1a4 Ha JBUKECHHUE;
pelaTh NPakKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha
HauOoJIbIlIee ¥ HAMMEHbIIee 3HAUEeHN s, HAa HAXOK/ICHHE
IIyTH, CKOPOCTH U yCKOPEHUS;

IIP6 05 ymeTs onepupoBaTh MOHATHSIMU: PALIMOHAIBHAS
(dyHKIMs, MOKa3aTenbHasi QyHKLUS, CTeNeHHas: GyHKIu,




MP 14 BbISIBASTH IPUUUHHO-CIIEICTBEHHBIC CBSI3U U
aKTyaJlu3UpOBaTh 3a/1avy, BbIIBUTaTh TUTIOTE3Y €€
pelieHus, HaXOUTh apTyMEHTHI JIJIsl J0Ka3aTeIbCTBA
CBOMX YTBEp)K/ICHUH, 331aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

MP 15 aHanu3upoBaTh NOJYYEHHBIE B XOJ€ PEIICHUS
3a/1auu pe3yJIbTaThl, KpUTUUECKU OIICHUBAThH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymMeTh NepeHOCUTh 3HAHUS B TTIO3HABATEIIbHYIO U
MPAKTUYECKYI0 00JIACTH KU3HEIEATEIILHOCTH,

MP 19 ymMeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00JacTel;

MP 20 BbIIBUTaTh HOBBIC UJIEH, NIPEITIAraTh
OpPUTHHATBHBIC TIOJIXO/IBI U PEIIECHUS; M CIIOCOOHOCTD UX
WCIIOJIb30BaTh B O3HABATEIBHON U COLIMAIBHOM
MpaKkTUKe

aorapudmuyeckas QyHKIUS, TPUTOHOMETPHYECKHUE
(dbyukmm, 00paTHbIe QYHKIIMHA, YMETh CTPOUTH TpaduKu
U3YYCHHBIX (DYHKIIUH, UCIIOJIB30BaTh IpauKK MPU U3yUeHUU
MIPOIIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUH 3a]]a4 U3 JPYTUX
y4eOHBIX TIPEMETOB U 3a]1a4 U3 PEAIbHOM KU3HU, BRIPAKATh
(hopMyaMy 3aBUCUMOCTH MEXKIY BETMUYUHAMU;

IIP6 06 ymeTh permaTh TEKCTOBBIC 3a7]a4l Pa3HBIX THUIIOB (B
TOM YHCJI€ HAa TPOICHTHI, I0JIM U YaCTH, Ha JIBUKECHHE,
paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH 33Ja4u U3
00J1aCTH yNpaBJICHUsI TMYHBIMH M CEMEHHBIMH (PUHAHCAMU);
COCTaBIISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CUCTEMBI TI0 YCIIOBUIO 33J]a4l, UCCIIEIOBATH MTOJIyYeHHOE
pelIeHre U OLEHUBATh MPABONOI00HOCTh PE3yIbTaTOB;
IIP6 07 yMeTh oniepupoBaTh NOHSATUSIMU: CPETHEE
apudmernueckoe, MeaHa, HauOOIbIIIee U HANMEHBIIIEE
3HAYEHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHCIIOBOTO Ha0Opa; yMETh U3BIIEKATh, MHTEPIIPETUPOBATH
uH(dOpMaIUIo, IPEACTABICHHYIO B TAOIUIIAaX, HA
JIuarpaMmmax, rpadukax, OTpakarlyto CBOMCTBA pealbHbIX
MPOLIECCOB U SBIICHUI; MPEACTABIATH HHGOPMAIIUIO C
MIOMOIIBIO TAOJHII U AUArpaMM; UCCIIETOBATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUueCKUX METO/I0B U DJIEKTPOHHBIX CPEJICTB;

I1P6 08 yMeTh oniepupoBaTh NOHATUSIMU: CITyYalHBINA OIBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYIaliHOTO COOBITHS;
YMETb BBIYHUCISATH BEPOSATHOCTD C UCTIOIb30BAaHUEM
rpadUueCKUX METOI0B; IPUMEHSITH (DOPMYIIBI CIIOKCHUS U
YMHOKEHUS BEpOSTHOCTEH, KOMOWHATOpPHBIE (DaKTHI 1
(hopMyJIBI IPU PELICHUH 3a/1a4; OLICHUBATh BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CITyYaliHBIMU
BEJIMYMHAMU; YMEHUE IPUBOUTH PUMEPHI MTOSBICHUS
3aKOHa OOJIBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;




I1P6 09 ymeTs onepupoBaTh NOHATUAMHU: TOUKA, IPSIMas,
IJIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIHN yroi,
CKPEIMBAIOIINECS IPSIMbIE, TAPAIIIEIIBHOCTD U
MEPIEeHIUKYISIPHOCTD MPSMBIX U MJIOCKOCTEH, YTOJI MEKIY
MPSIMBIMH, YTOJI MEXTY MPSIMON U IUNIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosIHUE MEXTy IPSMBIMH, PACCTOSTHUE MEKIY
IJIOCKOCTSIMU; YMEHHE UCTOIb30BaTh MPHU PELICHUH 3a/1a4
U3y4eHHbIE (PaKThl U TEOPEMBI IJIAHUMETPUH; YMEHHE
OILICHHUBAThH pa3Mepbl 00BHEKTOB OKPYIKAIOIIET0 MUPA;

I1P6 10 ymeTs onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHMKa, Ky0, mapaienenumnes, npusma,
nupamMuia, Gurypa 1 moBepXHOCTh BPALICHHUS, IIUITHHID,
KOHYC, 11ap, cdepa, ceueHust GUrypsl BpalieHus, MI0CKOCTh,
Kacaromascs cepsl, IIIUHIPA, KOHyCa, TUIOIAIb
MOBEPXHOCTH MUPAMUIBL, IPU3MBI, KOHYCa, [IMIUHAPA,
mwiomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuiefienunena, TMpaMubl, TPU3Mbl, UJIMHAPA, KOHYCA,
1rapa; yMeHHe M300pa)kaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpallleHUs1, UX CEYCHHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB; YMEHUE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh IIPaBUIIbHBIE MHOIOTPAHHUKY;

IIP6 11 ymeTh onepupoBaTh NOHATHUSMU: JBH)KCHUE B
MIPOCTPAHCTBE, MOAOOHbIE (PUTYPHI B IPOCTPAHCTBE;
HCTOJIb30BaTh OTHOILICHHE TUIOIIAJICH MOBEPXHOCTEN 1
00BEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

IIP6 12 yMeTh BBIYHUCIISITE TEOMETPUUYECKUE BETUYHHBI
(mmuHa, yTouI, TUIOIIa b, 00BhEM, TIIOMIAIb TOBEPXHOCTH),
WCIOJIb30BaTh U3YUYE€HHbIE (POPMYJIIBI U METOJIBL;

ITP6 13 ymeTh onepupoBaTh NOHATUSMU: IPSIMOYTOJIbHAS
CUCTEeMa KOOpJIUHAT, KOOPIAUHATHI TOUKHU, BEKTOP,
KOOpJAMHATHl BEKTOPA, CKAJSIPHOE MPOU3BEACHHE, YTOJl




MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C MOMOILBIO N3yUYEHHBIX (hOpMYJT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOUYKaMU;

I1P614 ymeTb BEIOMpPATh MOAXOIAIMINN H3yUYSHHBIH METOT
JUIs PEeLICHUs 3a7a4H, Paclio3HaBaTh MaTeMaTHUECKUE (PAKThI
Y MaTeMaTH4YeCKHe MOJICNIN B TIPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSAX, B UCKYCCTBE; YMEHHE PUBOAUTH IPUMEPHI
MAaTEeMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTUYEeCKON HAYKH;

IIPy 01 ymeTh onepupoBaTh NOHATUAMHU: ONPEEIICHUE,
aKCHUOMa, TeopeMa, CIIEAICTBUE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYIUPOBKH; YMEHUE

(dhopmynupoBaTh 0OpaTHOE U MMPOTHBOIIOJIOKHOE
YTBEPKACHHUE, TPUBOJUTH IPUMEPHI U KOHTP IIPUMEDHI,
UCIOJIb30BATh METOJl MATEMAaTHUECKOW MHIYKIIH;
MIPOBOAMTH JJOKA3aTEIbCTBEHHBIE PACCYKIACHUS IPU
pelIeHNH 3a1a4, OLEHUBATh JIOTHYECKYIO IPAaBUIBHOCTD
paccyKJIeHUH;

TPy 02 yMmeTh oniepupoBaTh NOHATUSIMU: MHOKECTBO,
MIOJIMHO>KECTBO, OIIEPALIMU HAJ MHOXKECTBAMM; YMEHHE
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar ajs
ONMCAHUs PEATIbHBIX IPOLIECCOB U SIBJICHUM NPU PELIEHUH
3ajad, B TOM YHCJIe U3 IPYTUX YYeOHbBIX IPEIMETOB;

ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, MUK, rpad Ha IIOCKOCTH, YMEHHE 3a/1aBaTh U

OTIMCHIBATH TPpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIB30BATh
rpadsl MPU PEIICHUN 3a/1a4;

IIPy 04 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
coyeTaHue, NepecTaHOBKa, YUCIIO COUYETAHUH, YUCIIO
NepecTaHoBOK; OMHOM HbIoTOHA; yMeHNE TPUMEHSATh
KOMOMHATOPHBIE (DAaKThI U PACCYXAECHUS JUIsl pELICHUs 3a]a4;
IIPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATYypaJIbHOE




YHCII0, I1eJI0€ YHCII0, OCTATOK 110 MOJYJII0, PAllHOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HAaTypalbHbIX,
LEJbIX, pAallHOHAIBHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE
WCIOJIb30BaTh MPU3HAKY JAETUMOCTH, HAMOOJIBIINI 001N
JIeTUTENh 1 HAaMEHbIIIee 00I11ee KpaTHOE, allTOPUTM
EBkiuza npu pemieHuu 3aaaq; 3HaKOMCTBO C Pa3TUYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

ITPy 06 ymeTs CBOOOIHO OTIEpUPOBATH TOHATHSIMU: CTETICHD
C LIEJIBIM TTOKa3aTelieM, KOPEHb HaTypabHOM CTETEHH,
CTENeHb C PallMOHAIBHBIM MOKa3aTelieM, CTETIEHb C
JIeCTBUTENBFHBIM TIOKa3aTeseM, Jlorapum 4ucia, CUHyC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIA;

IIPy 07 ymeTh onepupoBaTh NOHATUAMHU: TOXKIECTBO,
TOKJIECTBEHHOE TPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cucTeMa ypaBHEHUH U HEpaBEHCTB, PABHOCUIBHOCTD
ypaBHEHHUM, HEPABEHCTB U CUCTEM, palliOHAJIbHBIE,
uppalroHalbHbIe, IOKa3aTeNIbHbIC, CTENICHHBIE,
JorapudMuyeckre, TPUrOHOMETPUIECKHIE YPABHEHHUS,
HEpaBEHCTBA U CHCTEMbI; YMEHHE peliaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX TPHUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPaMETPOM;
MIPUMEHSITh YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHst MaTeMaTUYEeCKUX 3a/1a4 1 33/1a4 U3 Pa3InIHbIX
obyacTeil HAyKW W peaIbHOW KU3HH,

IIPy 08 ymeTs CBOOOIHO ONIEpUPOBATH MOHATUAMU: TpauK
dbyHkImKM, 00paTHast PYHKITHS, KOMITO3HUIIHS (QYHKIIAHN,
TuHeRHas pyHKIMS, KBaApaTU4Has GYHKLUS, CTEIICHHAs
(GyHKIUS C LeTBIM [TOKa3aTeaeM, TPUTOHOMETPUUYECKHE
(GyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH,
MoKasaresbHas U Jorapudmuueckas QyHKINU; yMEHHE
CTpOUTH Tpaduka (PyHKIMIA, BBIMOIHATH PEOOPa30BaHUS
rpa¢gukoB (PyHKIMI; yMEHUE UCTIOJIb30BaTh TpaduKn
(GYHKUMH 17151 M3YYEeHHUs IPOIIECCOB U 3aBUCUMOCTEN IpU




pelIeHNH 3a1a4 U3 APYTHX YIeOHBIX MTPEIMETOB U U3
peanbHOM JKU3HM; BhIpaKaTh (OpMyJIaMU 3aBUCUMOCTH
MEX]ly BEITMYMHAMHU; YMEHHE CBOOOTHO ONEPUPOBATH
MOHATHSIMH: YETHOCTh QYHKIUH, IEPUOJUIHOCTH (PYHKIINH,
OTPaHUYEHHOCTH (PYHKIIUN, MOHOTOHHOCTH (DYHKITHH,
IKCTpeMyM (YHKIIMHU, HAUOOJIbIIIee U HAaUMEHbIlIee 3HaYCHHE
(YHKIMK Ha TPOMEKYTKE; YMEHHE TIPOBOAUTH HUCCIIEIOBAaHHUE
(hyHKIMH; YMEHHE UCTIOJIh30BaTh CBOMCTBA U rpad)uKu
(YHKIMU 1715 pelieHus] ypaBHEHUH, HepaBEHCTB U 337134 C
napameTpamu; H300pakaTh Ha KOOPJAUHATHOM MIIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTb CBOOOTHO OTIEpUPOBATH TOHATHSIMU:
MOCTIeI0BATEIbHOCTD, apu(METHYECKAs! TPOTPECCHS,
reoMeTpuUecKas mporpeccus, 06CKOHEYHO yOBIBaIOIIas
Mporpeccus; yMEeHHUe 3a/1aBaTh MOCIEI0BATEILHOCTH, B TOM
YHCIIe C TOMOIIBIO PEKYPPEHTHBIX (POpMyT;

IIPy 10 ymeTs onepupoBaTh NOHATUAMHU: HENIPEPHIBHON
(byHKIMHM, acUMOTOTHI Tpaduka GyHKIIUH, TIepBast U BTOpast
MPOU3BOIHAS PYHKITUH, TEOMETPHUSCKUN U PUINICCKUI
CMBICJI IPOU3BOTHOM, TIEPBOOOpa3Has, ONIPEACIICHHBIN
WHTETPANT;, yMEHHE HaXOIUTh ACUMIITOTHI Tpaduka GyHKINM;
YMEHHE BBIYHUCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEICHUS,
YaCTOTHOTO U KOMITO3UIIMH (DYHKIIMA, HAXOUTh YPaBHEHHS
KacaTelnbHOU K rpaduKy GyHKIUU; YMETh UCTIOJIb30BaTh
MIPOU3BOJIHYIO JUIS UCCIIEAOBAHUS (DYHKITHMA, 115
HAXO0XICHUS HAaWTYYIlero peleHus MPUKIaIHbIX, B TOM
YHCcIie COIMATbHO-9KOHOMUYECKUX U (PU3NUECKUX 3a/1a4, IS
oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IO U
00BeMbI (PUTYP ¢ TOMOIIBIO UHTETpaia; IPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOTr0 MOJICTTMPOBAHUS C TIOMOIIBIO

g depeHINaTbHBIX YPaBHEHHI,

IIPy 11 ymeTh oniepupoBaTh NOHSATUSIMU: KOMIIJIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJb U

10




apryMeHT KOMIUIEKCHOTO YHcia, popMa 3arnucu
KOMIUIEKCHBIX YHcell (FreoMeTpuiecKas,
TPUTOHOMETpUYECKast U ajredpandeckas); yMeTb
MIPOU3BOIUTH apU(PMETHUECKHUE AEUCTBUS ¢ KOMILICKCHBIMHU
YHCJIaMU; IPUBOJUTH IPUMEPHI UCTIOIb30BaAHUS
KOMIUIEKCHBIX YHUCEI;

IIPy 12 ymeTs CBOOOHO ONIEPUPOBATH MOHATUAMU: CPEIHEE
apudMeTnIecKoe, MeJnaHa, HanboIbIllee 1 HANMEHbBIIICE
3HAYEHUs, pa3Max, TUCIEPCUsl, CTAaHIaPTHOE OTKIOHEHUE JJIs
OIMCaHMS YUCIIOBBIX JaHHBIX; YMEHHE HCCIIE10BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpauecKu
HCCIIeZIOBAaTh COBMECTHBIE HAOIIOICHUS C TOMOIIBIO
JlMarpaMM pacCerBaHMS U JTUHEUHOU PErpecCcuu;

IIPy 13 ymeTh HAXOIUTHh BEPOATHOCTH COOBITHI C
HCIOJIb30BaHUEM Ipah)UIECKUX METOIOB; IPUMEHATH JUIs
pereHus 3a1a4 (OpMYJIIbI CIIOKEHUSI U YMHOKEHUS
BEPOSTHOCTEH, (DOPMYITy TIOJTHOM BEPOSATHOCTH, (HOPMYITY
Bepnyninmn, komOuHaTOpHBIE (DAKTHI U (POPMYJIIBI; OLICHUBATH
BEPOSITHOCTH PEaIbHBIX COOBITHI; yMEHHE ONIEPUPOBAThH
MOHATHUSIMM: CIIydaliHas BEJIMUMHA, paclpeesieHue
BEPOSITHOCTEH, MaTeMaTUYECKOe OXKHJIaHHUE, TUCTIEPCUs U
CTaHJApTHOE OTKJIOHEHHE CITy4ailHON BeTUYMHBI, (PYHKIIUU
pacrpeieneHus ¥ IIIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeIbHOI0 U HOPMAJIBHOTO PaCIpeieICHUN; yMEHUE
HCIOJIb30BaTh CBONCTBA U3YUYEHHBIX paclpeieleHui s
pelIeHus 3a/1a4; 3HaKOMCTBO C MMOHATUSMH: 3aKOH OOJIBIITNX
YHcesl, METObI BBIOOPOYHBIX HCCIEI0OBAaHUN; YMEHHUE
MIPUBOAUTH MPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

IIPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Ty, IUIOCKHIL
yIOJl, IBYTPAHHBIN yTOJ, TPEXTPAaHHBII YIoJl,

11




MepeceKaroInecs, napauieabHbIe U CKPEIUBAIOIINECS
IpsSIMBbIE, MAPAIUIETBHOCT M EPIICHANKYIIPHOCTD MPSIMBIX U
TUTOCKOCTEH, YToJl MeXKAY MPSMBIMHU, YTOJI MEXIY IPIMOM 1
TUTOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMH; YMEHHE
WCTIOJIBb30BATh TMPU PEIICHUH 3a]1a4 N3yUeHHBbIE (PaKTHI U
TEOpEeMBI INIAHUMETPHHN; YMEHHE OIICHUBAThH Pa3Mephl
00BEKTOB B OKpY’KaloOIIeM MHpE; YMEHHE ONEPHPOBAThH
MOHSTHAMH: MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHUKA,
MPaBUJIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, Gurypa u
MOBEPXHOCTH BpAIlleH!s, IWIMHAP, KOHYC, 1map, chepa,
pa3BepTKa MOBEPXHOCTU CEUCHHS KOHYCa M IWINHAPA,
napauieIbHbIe OCH WM OCHOBAHMIO, CEYCHHUE IIapa,
IUTOCKOCTB, Kacaromasics cepbl, HWINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEUCHNE MHOTOTPAaHHUKA, N300paxaTh
MHOTOT'PaHHHKH, (PUTYPBI U TOBEPXHOCTHU BPAIICHUS, UX
CEUYCHHS, B TOM YHCJIE C IOMOIIBIO SJEKTPOHHBIX CPEICTB;
yYMEHHUE PUMEHATh CBOWCTBA reOMETPUIECKUX (uryp,
CaMOCTOSATENIFHO (POPMYITHPOBATH OTPEICIICHHUS N3yIaeMBbIX
¢uryp, BBIIBUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoOMeTpUIecKuX GUryp, 000CHOBBIBATH MIIM ONPOBEPTaTh
UX; YMEHHUE MPOBOANUTH KIacCUPUKAIHIO (UTYp 110
Pa3IUYHBIM NTPU3HAKAM, BBITTOJIHATH HEOOXOIUMbIE
JIOTIOJTHUTENBbHBIE TOCTPOCHHUS;

ITPy 15 ymeThs cBOOOIHO OMEPUPOBATH OHITHSIMU:
wiomazab Gurypsl, 00beM QUrypsl, BeTU4YKUHA YTia,
paccTosHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHHE MEXKTY
MPSIMBIMH, PACCTOSTHUE MEXK]Ty IUIOCKOCTSMHU, IIJIOIIAh
cdepsl, oAb ITOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA,
HWIMHApa, 00BeM Ky0a, IpSIMOYTOJILHOTO Mapasuiesenurea,
MUpaMHUIbI, TPU3MBI, HWINHAPA, KOHYCA, Iapa; yMEHHE
HaXOJUTh OTHOIIEHHE 00bEMOB MOI0OOHBIX (QHUTY;

IIpy 16 ymeTh CBOOOAHO ONIEPUPOBATH MOHATUSIMH:
JIBIKEHUE, apaJlIesIbHBIA IEpEeHOC, CHMMETPHS Ha
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IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, IPE0Opa3oBaHuE
moao0us1, Mo00HbIe (PUTYPBI; YMEHHUE PAaCIiO3HABATH PABHbBIC
Y 110/100HBIe (PUTYpBI, B TOM YUCIIC B IPUPOJIC, HICKYCCTBE,
apXUTEKType; YMEHHE UCIIOIB30BaTh T€OMETPUUYECKUE
OTHOIICHUS, HAXOUTh TEOMETPHUYECKUE BETHUNHBI(JINHA,
yTOJ1, TUIOIIa/1b, 00bEeM) TP PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB U U3 PeaTbHON KU3HU;

IIpy 17 ymeTh CBOOOAHO ONIEPUPOBATH MMOHATUSIMH:
MPSIMOYTOJIbHASI CHCTEMA KOOPIUHAT, BEKTOP, KOOPAUHATHI
TOUYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOpa 1O
0a3ucy, CKaJsipHOE MPOU3BEIACHHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YTOJ MEXKy BEKTOpaMH; YMEHHUE
HCIOJIb30BaTh BEKTOPHBIN M KOOPIWHATHBINA METOJ 17151
pElIeHUs TEOMETPUUYECKUX 3a/1a4 U 33124 JAPYTUX YICOHBIX
MIPeIMETOB;

IIPy 18 ymeTh MOJIeIMpPOBAaTh peabHbIE CUTYallMH HA A3bIKE
MaTeMaTHKH; COCTABIIATh BhIPAXKECHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33]1a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM
anmapara anreOpsl, UHTEPIPETUPOBATH MOTYICHHBIN
pe3yNbTaT; CTPOUTh MaTeMaTHYECKHE MOJEIHU C TIOMOIIIBIO
TEOMETPHUYSCKUX TIOHSATUH U BEIMYHMH, PEIIATh CBS3aHHBIC C
HUMU TPaKTUYECKUE 3a]]a4l; COCTABISATH BEPOSATHOCTHYIO
MOJIeTTb ¥ HHTEPIPETUPOBATE TOTYUYEHHBIN Pe3yIbTaT;
pemaTh NpUKIaIHbIe 3a]Ja4K CPEICTBAMU MAaTEMaTHYECKOTO
aHaJIM3a B TOM YKCJIE COI[UATbHO-3KOHOMUYECKOTO U
(hU3UIECKOTO XapaKTepa,

Py 19 ymeTh BEIOUpATh MOAXOASIIUN METO ISl PEIICHUS
3a/1a4yM; MIOHUMaHNe 3HAaYMMOCTH MaTeMaTHKU B U3yUYEHUU
MIPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUM;
yMEHHE Pacro3HaBaTh MPOSBIEHUE 3aKOHOB MATEMaTUKH B
WCKYCCTBE, YMEHUE MPUBOJIUTH TPUMEPI MATEMATHIECKHX
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OTKPBITUH PYCCKOW U MUPOBOM MAaTEMATHYECKOW HAYKHU

OK 02. Mcnonp3oBarhb
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHAIH3a U
UHTEPIIPETAIUN
uH(bopMaIuu U
UH()OPMALIMOHHBIE
TEXHOJIOTHH TSI
BBITIOJTHCHMSI 32,124
npodeccuoHaIbHOU
NeSITeIbHOCTH;

JIP 33 chopMHUpOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE;

JIP 34 coBepIilieHCTBOBAHHE SI3bIKOBOM M UMTATENHCKOU
KyJbTYpPbI KaKk CPE/ICTBA B3aMOJICHCTBHS MEKIY
JIOJIbMU U TTIO3HAHUS MUPA;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU JIeSITEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MTPOCKTHYIO U
HCCIIEIOBATENBCKYIO JAeSITeIbHOCTh HHINBUAYAIBHO U B
rpymre.

MP 21 BnaneTh HaBbIKaMU TOJIyYeHUST HH(OPMAITUHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATH3AINIO U
HWHTEPIIPETANIO HH(DOPMAIIMK PA3THIHBIX BUAOB U
dbopM npeqcTaBIeHUS;

MP 22 co3maBath TEKCTHI B pa3IUYHBIX (popmarax ¢
y4eTOM Ha3HaueHus UHOpMaIUuH U LIeJIeBOM
ayJIMTOPUH, BEIOMpAst ONITUMATILHYIO opmy
MIpPEJICTaBICHUS U BU3YyaIN3alluy;

MP 23 ouieHMBaTh JOCTOBEPHOCTD, JIETUTUMHOCTD
nH(bOpMalliK, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbLHO-
ATUYECKUM HOpMaMm;

MP 24 ucnonb30BaTh cpecTBa HHPOPMAITMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U OpraHU3aI[MOHHBIX
3a7a4 ¢ coOr0IeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHHUKHU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeskeHusl,
MIPABOBBIX U ATHYECKUX HOPM, HOPM HH(DOPMAITMOHHOU
0e30IacHOCTH;

MP 25 BnaseTh HaBbIKAMHU PAaCO3HABAHMSI M 3AIIUTHI

IIP6 05 ymeTh oniepupoBaTh NOHATUSIMU: PallUOHATIbHAS
(byHKIMsA, TOKa3aTenbHast QYHKIUS, CTENIeHHAs! (PYHKINS,
norapudmuyeckas GyHKIUS, TPUTOHOMETPUIECKHE
¢byHKIMH, 0OpaTHBIE (PYHKIINH; YMETh CTPOUTH TPaPHKH
U3YYEHHBIX (DYHKIUH, UCIIOIb30BaTh IpauKy MPU U3yUYEeHUU
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PEIICHNH 3a7a4 U3 JPYyrux
y4eOHBIX MPEAMETOB U 3314 U3 PEalIbHOM KU3HU; BHIPAXKATh
(hopMynIamMu 3aBUCUMOCTH MKy BETHUYNHAMU;

IIPy 07 ymeTh oniepupoBaTh NOHATUSIMU: TOKIECTBO,
TOXIECTBEHHOE NMPpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTRBO,
CHUCTEeMa ypaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh
ypaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAIbHBIE,
UppanoHaIbHble, TOKa3aTelIbHbIE, CTENICHHBIE,
JorapupMHIECKUE, TPUTOHOMETPUIECKHE YPaBHEHNS,
HEPaBEHCTBA U CUCTEMbI; YMEHHUE peliaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3JIMYHBIX TIPUEMOB;
peliath ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPOM;
NPUMEHSTh ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JIJIS
pelIeHns MaTeMaTHYeCKUX 3ajad U 3a7iad U3 pa3IMyHbIX
o0acTeil HayKH 1 peabHOM KU3HH;

ITPy 16 ymeTb CBOOOIHO OTIEpUPOBATH TOHATHSIMU
JBIDKEHUE, TapalIeNIbHBIA IepeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, peodpazoBaHue
o001, oJ00HBIE (PUTYPBI; YMEHUE Paclio3HaBaTh PaBHbIE
¥ I0JJ00HBIE (DUTYPBI, B TOM YHUCII€ B IPUPOJIE, HCKYCCTBE,
apXHUTEKType; YMEHHE UCTIOIb30BaTh T€OMETPUIECKHE
OTHOIIICHHUS, HAXOJAUTh T€OMETPUYECKHE BETMUMNHBI(UINHA,
yToJ1, IJIONIAb, 00BEM) IPU PELICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB U U3 PeabHON KU3HU;
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uHpopManuu, nHHOPMAITMOHHOH 0€301MacHOCTH

OK 03. Ilnanuposats u
pean30BhIBATH
cOOCTBEHHOE
npodecCuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
NpEANPUHIUMATEIIECKY IO
NeSITeIIbHOCTh B
npodeccruonanbHol chepe,
UCTIOJB30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH
B PA3JIMYHBIX JKU3HEHHBIX
CUTYaIIUsX,

JIP 12 chopMUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOT0 NOBE/ICHUS;

JIP 13 criocoOHOCTh OLIEHUBATh CUTYALUI0 U
MIPUHUMATh OCO3HAHUE PELIECHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJ]a B IOCTPOCHUE
YCTOWYIUBOTO Oy IyIIETo;

JIP 15 O0TBETCTBEHHOE OTHOILIIEHHE K CBOUM POJUTEIISAM
U (M) IpYrUM 4I€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH ceMenHO
’KU3HHU B COOTBETCTBUH C TpaaulusiMu HapoaoB Poccuu;
MP 36 camoCTOSITEILHO OCYIIIECTBISATD
MO3HABATENIBHYIO JACSITEILHOCTD, BBISBIISITH MPOOJIEMEI,
CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B
00pa30BaTENHHOM NEATEIILHOCTH U KU3HEHHBIX
CUTYaIusX;

MP 37 caMOCTOSTENBHO COCTABIISATH IIJIaH PEIICHUS
POOJIEMBI ¢ YU€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPECTABICHUA;

MP 42 naBaTh OIIEHKY HOBBIM CUTyallUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD, OIIEHUBATH COOTBETCTBUE
pE3yJIbTATOB LIETSIM

MP 43 BnaseTh HaBBIKAMU TIO3HABATEIHLHOU PEIICKCHH
KaK OCO3HaHMS COBEPIIaeMbIX ACHCTBUI U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHUI1; UCIOIb30BATh MPUEMBI Pe(IIeKCUN IS
OILICHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

MP 44 ymeTh OlICHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

JIP 38 copMupoBaHHOCTH BHYTPEHHEH MOTHBAIIUH,
BKJIFOYAIOUTUH CTPEMJICHHE K TOCTHKEHUIO 1IeJIU U

IIP6 03 ymeTh onepupoBaTh MOHATUSIMU: PALIMOHATILHEIE,
UppaloHaIbHble, TOKa3aTelIbHbIE, CTENICHHBIE,
JorapupMUUYECKUE, TPUTOHOMETPUIECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

I1P6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
CeueHre MHOTOTpaHHMKa, Ky0, Mapaienenumnes, npusma,
nupaMua, GUrypa u moBepXHOCTh BPAIICHHUSI, IWITHH]ID,
KOHYC, 11ap, cepa, ceueHus: Gurypsl BpalleHus, MIOCKOCTb,
Kacaromasicsi cepsl, IIUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, IIMIUHAPA,
Iomaaks chepsl, 00beM Kyda, MPSIMOYTOIHHOTO
napasuiesienuneia, TUpaMubl, IPU3Mbl, HUIUHAPA, KOHYCA,
mapa; yMeHue n300pakaTh MHOTOTPAHHUKHU M MTOBEPXHOCTH
BpallleHUs1, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh NIPaBUJIbHBIE MHOITOTPAHHUKY;

[TP6 13 ymMeTh onepupoBaTh MOHATUSIMH: TIPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPIAUHATHI TOUKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAIIIPHOE MPOU3BEICHUE, YTOJI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpA
Ha YMCJIO; HAXOAUTh C TOMOIIBbIO U3yUYEHHBIX (GOopMYyII
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOUYKAMH;
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ycrexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE
JIEICTBOBATH, HCXO M3 CBOMX BO3MOKHOCTEH;

JIP 39 chopMupoBaHHOCTH SIMIATUH, BKIIIOYAIOIIEH
CHOCOOHOCTH MOHUMATh SMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 MPH OCYIIECTBICHUH
KOMMYHHKAIIIH, CTIOCOOHOCTh K COUYBCTBHUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHpPOBaHHOCTH COITMATBHBIX HABBIKOB,

BKIIOYAarOIIux CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C

JIPYTUMHU JIOABMH, 3a00THTCS, POSIBISTh HHTEPEC U
pa3pemats KOHGIHKTHI

OK 04. DddexTnBHO
B3aMMOJCUCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMAaH]JIE;

MP 09 BnaseTh HaBbIKAMHU y4€OHO-MCCIIEIOBATEIHLCKON

MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

MP 30 noHrMaTh U UCTIOJIB30BATH IPEUMYIIIECTBA
KOMaHJHON ¥ MHJMBUYaJIbHOU paboThI;

MP 32 npuHUMAaTh 11€JIM COBMECTHOU JIESITENLHOCTH,
OpPraHMU30BbIBATh U KOOPIAWHUPOBATH AEHCTBUS 10 €€
JIOCTH>KEHHIO: COCTaBJIATH IUIaH JIEHCTBHIM,
pacnpenenaTb poiau ¢ y4eTOM MHEHUH yYaCTHUKOB,
00CYXJaTh pe3ybTaThl COBMECTHON PadOTHI;

MP 07 xoOpAMHUPOBATH U BHIMOJIHATH paboTy B
YCJOBHSIX pEajbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBHS;

MP 35 ocymiecTBiISITh TO3UTUBHOE CTPATETUYECKOE
MIOBE/ICHNE B PA3IMYHBIX CUTYaLUsIX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM
MP 45 npuHUMaTh MOTHUBBI U ApIYMEHTBI APYTUX
JOJIeN TP aHAJIU3€ PE3yJIbTaTOB AESATEIbHOCTH;

MP 48 npu3HaBaTh CBOE MPaBO U MPABO APYTUX JHOEH

Ha OIIMOKH;
MP 49 pa3BuBaTh CIIOCOOHOCTH TOHUMATh MUP C
MO3ULIMY IPYTOro YeloBeKa

IIP6 8 ymeTh onepupoBaTh MOHATUSIMU: CITyYaHHBINA OIBIT U
ciydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMEHHE BBIYHCIISTH BEPOSATHOCTD C UCTIOIH30BAHUEM
rpadUuecKux METOI0B; TPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(hopMyJIBI TIPU pEIIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peaNbHbIX COOBITHIT; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHE IPUBOINUTH NIPUMEPHI TIOSBICHHUS
3aKOHAa OOJIBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

ITPy 06 ymeTs CBOOOIHO OTIEpUPOBATH TOHATHUSIMU: CTEIICHD
C LIEJIBIM TTOKa3aTelleM, KOPEHb HaTypabHOM CTETEHH,
CTENeHb C PAllMOHAIBHBIM MOKa3aTelleM, CTETIEHb C
JeMCTBUTENFHBIM TIOKa3aTeNeM, JorapuM 4ucia, CUHYC,
KOCHHYC U TAHT'€HC MPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONIEpUPOBATH MOHATUAMU: TpaHK
(dbyHKIHMH, 00paTHAst PYHKITUS, KOMITO3HIHS (QYHKIIAHN,
nuHeiHast pyHKIM, KBaApaTU4Has GYHKIUS, CTEICHHAs
(yHKIUS C LeNBIM MTOKa3aTeaeM, TPUTOHOMETPUUYECKHe
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH,
nokaszaTenbHas U jorapupmMudeckast GQyHKIMN; YMEHUE
CTpoUTh Tpaduka PyHKIHMHA, BBIIOJHATH NPE0Opa30BaHUS
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rpadukoB QpyHKINN; yMEHHUE UCTIONB30BaTh TpaduKu
GbyHKIUH 1715 U3y4eHus IPOLECCOB U 3aBUCUMOCTEH MpHu
pelIeHNH 3a1a4 U3 IPYTHX YIeOHBIX MPEIMETOB U U3
peanbHOM JKU3HM; BhIpaXKkaTh (OpMyJIaMU 3aBUCUMOCTH
MEX]ly BEJIMYMHAMU; CBOOOTHO ONEPUPOBATH MOHATHAMU:
YETHOCTh (PYHKITUH, IEPUOTUNIHOCTD (PYHKITHH,
OTPaHUYEHHOCTH (PYHKIIUN, MOHOTOHHOCTH (DYHKITHH,
IKCTpeMyM (YHKIIMHU, HAUOOJIbIIIee U HAaUMEHbIIIee 3HaYCHHE
(YHKIMK Ha TPOMEKYTKE; YMETh IPOBOIUTH UCCIICOBAHHE
(yHKIMH; YMETb UCIIOIh30BaTh CBOMCTBA U IPapuKH
(YHKIMU 1715 pelieHus] ypaBHEHUH, HepaBEHCTB U 337134 C
napaMeTpamu; H300pakaTh Ha KOOPJAUHATHOM MIIOCKOCTH
MHOXECTBA PEILICHNUI YPaBHEHHUN, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBasiTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAIIUIO HA
TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepainyu ¢
y4eToM 0COOEHHOCTEN
COIIMAJILHOTO B
KYJIbTYPHOTO KOHTEKCTa;

JIP 16 screTnyeckoe OTHOIIEHUE K MUPY, BKIFOYast
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CHOpPTa, TPyJa U OOIIECTBEHHBIX OTHOIIIEHUII;

JIP 17 ciocoOHOCTh BOCIPUHUMATD Pa3IMUHbIE BUIbI
HCKYCCTBa, TPAJAULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoOB, OIYIAaTh SMOLUOHAILHOE BO3/IEHCTBUE
HCKYCCTBa;

JIP 18 y0OexaeHHOCTh B 3HAYUMOCTH JIJIsl TUYHOCTH U
o011ecTBa 0T€UeCTBEHHOTO U MUPOBOT'O UCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJULMI U HAPOIHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTB K CAMOBBIPa)KEHHUIO B Pa3HbIX BUIAX
HCKYCCTBa, CTpeMJICHUE MPOSBIIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

MP 26 ocymiecTBiIsSTh KOMMYHHUKAIIMH BO BCeX cepax
JKU3HU;

MP 27 pacnio3HaBaTh HEBepOaIbHBIC CPEACTBA
OO0IIeHUs], TOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYalUi U
CMSIT4aTh KOH(IUKTHI;

IIPy 12 ymeTh onepupoBaTh NOHATUSIMU: CPETHEE
apudmernueckoe, MeraHa, HauOOJIbIIIee M HANMEHBIIIEE
3HAaYEHUs, pa3Max, TUCIEPCUs, CTAHIAPTHOE OTKIIOHEHHE
YHCIIOBOTO HA0Opa; yMETh U3BIIEKATh, MHTEPIIPETUPOBATH
uHbOpMaIIo, IPECTaBICHHYIO B TabIuIaX, Ha
nuarpammax, rpadukax, OTpaxaronlyto CBOHCTBA peaTbHBIX
MPOILIECCOB U SBIIEHUI; MPEACTABIATH HHGOPMAIUIO C
MIOMOIIBIO TAOJHII U AWarpaMM; UCCIIETOBATh
CTaTHCTUYECKHUE IaHHbIE, B TOM YHUCJIE C TIPUMEHEHUEM
rpadUueCcKUX METO/IOB U DJIEKTPOHHBIX CPEJICTB;

I1P6 09 ymeTh oniepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi,
MJI0CKOCTb, MPOCTPAHCTBO, ABYTPAHHBIHN YToJI,
CKPEIIMBAIOIINECS PSIMbIE, TAPAIIIEIbHOCTD U
NEPHEHANKYJISIPHOCTh MPSIMBIX U TJIOCKOCTEH, YTOa MEXITy
OPSIMBIMU, YTOJI MEXKIY MPSIMON U TUIOCKOCTBIO, YTOJ MEXKIY
MJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHUE MEX]Ty IPSMBIMH, PACCTOSTHUE MEKIY
MJIOCKOCTSIMHU; YMETh UCIOJB30BaTh MPU PEIICHUH 3a7a4
U3y4eHHbIe (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OIICHUBATH Pa3Mepbl O0HEKTOB OKPYIKAIOIIETO MUPA;
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MP 29 pa3BepHyTO U JIOTMUHO U3J1araTh CBOIO TOUKY
3pEHHUS C MCII0JIb30BAHUEM SI3BIKOBBIX CPECTB

OK 06. ITposBasaTh

rpak IaHCKO-
HaTPUOTHYUECKYFO MTO3HUIIHIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE ITOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
0011IeU€eIOBEUECKUX
LIEHHOCTEM, B TOM YHUCIIE C
YYETOM TapMOHH3AINN
MEXHAIMOHAIBHBIX 1
MEKPEITUTHO3HBIX
OTHOIICHHHU, IIPUMEHSTH
CTaHJIapThI
AHTUKOPPYIIIHOHHOTO
MTOBEJICHUS;

JIP 02 oco3HaHne CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA;
JIP 03 npunsTHE TPAIUIIMOHHBIX HAIMOHATBHBIX
00II1eYeIIOBEYECKIX TYMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

JIP 04 roTOBHOCTb MPOTUBOCTOSATH UACOJIOTUN
IKCTpEeMH3Ma, HAllMOHATN3Ma, KCeHOPOoOuH,
JTMCKPUMHHAIMH TI0 COITUATIBHBIM, PETUTHO3HBIM,
PacoBBIM, HAIIMOHAIILHBIM IIPU3HAKAM;

JIP 05 roTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTD B
HWHTEepecax rpaKIaHCKOTo OOIIECTBa, y94acTBOBAThH B
caMOYTIpaBJIEHUU B 00111€00pa30BaTEIHLHOM
OpraHu3alMK U JETCKO-IOHOIIECKUX OpraHU3aIMIX;
JIP 06 ymMeHMe B3auMOJEHCTBOBATh C COLIMAIbHBIMU
WHCTPYMEHTaMH B COOTBETCTBUU C X (QYHKIUSIMU H
Ha3HAUYEHHEM;

JIP 07 roTOBHOCTH K T'YMaHUTapHOM U BOJIOHTEPCKOU
JIeSITEIbHOCTH;

JIP 08 chopMUPOBAaHHOCTH POCCHICKON TPaTaHCKON
HUIEHTUIHOCTH, TATPUOTU3MA, YBOXKCHHS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoi,
TOpJIOCTH 3a CBOM Kpaii, CBOIO POJUHY, CBOM SA3BIK U
KYJBTYpY, IPOIUIOE U HACTOSIIIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuuy;

JIP 09 11eHHOCTHOE OTHOUIEHHE K FOCYyAapCTBEHHBIM
CHUMBOJIaM, HICTOPUIECKOMY M IIPUPOTHOMY HACJICIIHIO,
MaMATHUKAM, TpaJIulusM HapoaoB Poccun,
JTOCTIKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTHSIX U TPYJIE;

JIP 10 uneitnast yoeX1€HHOCTh, TOTOBHOCTD K
CJIY>KEHUIO U 3alIUTE OTEYECTBA, OTBETCTBEHHOCTh 32

IIP6 12 ymeTh onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEICHUE, YTOJI
MEXIYy BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YMCJIO; HAXOAWTh C TOMOIIBIO U3yUYE€HHBIX (POPMYIT
KOOPJIMHATHI CEPEJINHBI OTPE3KA, PACCTOSIHUE MEKIY JIBYMS
TOYKaMU;

ITP6 14 ymeTh BBIOUPATH MOIXO AN N3YISHHBIH METO/T
JUTSL PEIICHUs 3a]Ja4H, PACIIO3HABATh MaTeMaTHUeCKUe (HaKThI
U MaTeMaTU4YEeCKUE MOJIENIA B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE PUBOJIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUIICKOM U MUPOBOIL
MaTE€MaTHYECKON HayKH;

I1P6 08 ymMeTh oniepupoBaTh NOHATUSIMU: CITyYalHBINA OIBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYIaliHOTO COOBITHS;
YMETh BBIYHCIIATh BEPOATHOCTh C UCIIOJIb30BaHUEM
rpadUueCKUX METOI0B; IPUMEHSITH (DOPMYIIBI CIIOKCHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(hopMyJIBI IPU PEIICHUH 3a/1a4; OLICHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHIT; 3HAKOMCTBO CO CIy4YailHBIMU
BEJTMYMHAMU; YMEHUE IPUBOIUTH PUMEPHI MOSBICHUS
3aKOHAa OOJIBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;
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€ro cyasoy;

MP 09 onajieHre HaBBIKAaMH Y4eOHO-
HCCIIEIOBATENBCKOM, POEKTHON U COLIMATIbHOM
JIeATEIbHOCTH

OK 07. CopnelicTBOBaTh
COXPAHEHMIO OKPYKatoLIeH
cpensl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUA 00
M3MEHEHUHU KJIMMaTa,
MIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ (HeKTHBHO JACICTBOBATH B
Ype3BbIUANHBIX CUTYALMSIX;

JIP 30 He npuHUMATDH IEUCTBHUS, PUHOCSIIIEE BPE
OKpY>Karollen cpene;

JIP 31 ymeTh IpOorHo3upoBaTh HEOIArONpUATHBIE
HKOJIOTMYECKHE TIOCTIEACTBUS MIPEATNPUHIMAEMBIX
JIEHCTBHM, IPEJOTBPAILATD UX;

JIP 32 pacumipuThb ONBIT AEATEIbHOCTH KOJIOTHYECKOM
HaIpaBJIEHHOCTH;

MP 05 pa3pabaTbIBaTh IJIaH peuieHUs MPOOIEMBI C
Y4ETOM aHaJM3a UMEIOIINXCS MaTepUaIbHbIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP 17 ocymiecTBIsATh LeJIEHAIIPABIECHHBIN TOMCK
MepeHoca CpeCTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBLHYIO CPEY;

MP 18 ymMeTh NEpeHOCUTD 3HAHUS B TTIO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEIEATEIILHOCTH,

MP 34 npennaraTh HOBbIE€ POEKTHI, OLICHUBATH UIEH
MO3ULIMA HOBU3HBI, OPUTUHAILHOCTH;

MP 38 naBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD, OIIEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIETSIM

I1P6 04 ymeTs oniepupoBaTh MOHATUAMU: (PYHKLIHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAS, IEpBOOOpa3Has,
OIpeIeNICHHBI HHTETPal; YMETh HAXOUTh IPON3BOAHbBIE
3JIEMEHTAPHBIX (PYHKIMH, UCIIONIB3YS CIIPABOYHbIE
MaTepHalbl; UCCIEN0BATh B MPOCTEUIINX CIydasX PyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTh HAUOOJIbIlIEE U HAUMEHBbIIIEE
3Ha4eHue PYHKUIUH; CTPOUTH rpadUKu MHOTOWIECHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHUECKOro aHAJIN3a;
IPUMEHATH IPOU3BOJHYIO NPU PELICHUH 3a/1a4 Ha JBUKECHHUE;
pelaTh NPakTUKO-OPUEHTUPOBAHHBIE 33a]]aul Ha
HanOoJIbIlIee M HAUMEHbIIee 3HAYCHNUs], Ha HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHHUS,;

IIp6 11 ymeTs onepupoBaTh NOHATHSIMU: IBUKEHUE B
IPOCTPAHCTBE, 0100HBIE (UTYPBI B TPOCTPAHCTBE;
HCITIOJIB30BaTh OTHOLIEHUE IIOMAAEH TIOBEPXHOCTEN U
00beMOB MOAOOHBIX (PUTYp MPHU PEIICHUH 3a7a4;

IIP6 12 ymeTh BBIUUCIATH T€OMETPUUECKHE BETUUHHBI
(MHa, yrou, mwiomaab, 00beM, IMIOLIa b IOBEPXHOCTH),
UCTIOJIb30BaTh U3Y4YECHHBIE (DOPMYJIIBI M METOJIBI;

IIK 1.6. ®opmupoBathb
NEPBUYHYIO OTYETHOCTH 110
pe3ysibTaTaM BBINOJTHEHUS
paboT, B TOM 4HCIIE B
3JIEKTPOHHOM BUJIE.

JIP 24 rOoTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH
MacTepcTBa, TPY10JI00HE;

JIP 25 roTOBHOCTB K aKTUBHOM J1€ATEIbHOCTH
TEXHOJIOTMYECKON M COLMAJIbHON HAIIPaBICHHOCTH,
CTIIOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH
CaMOCTOSITEJILHO BBIIIOJIHATD TaKYyH0 A€ATEIbHOCTD;
MP 01 camocrosTensHO POPMYIUPOBATH U
aKTyaJIM3UpoBaTh NpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

IIP6 1 ymeTh onepupoBaTh MOHATHSIMU: OIIPE/IEICHUE,
aKCHUOMa, TeopeMa, CJIe[ICTBUE, CBOICTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKU; YMEHHE
(dopMynHMpoBaTh 0OpaTHOE U IPOTHUBOIOJIOKHOE
YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDPBI,
UCII0JIb30BaTh METOJI MATEMaTHYECKON UHTYKIIUH;
IPOBOJUTH JJOKA3aTEJIbHbIE PACCYKICHUSI IPU PELIEHUU
3aJa4, OLEHUBATh JIOTHYECKYIO IPABUIIBHOCTb PACCYXKICHU;
IIPy 4 ymeTh cBOOOJIHO OEPUPOBATH MOHATHIMMU:

19




MP 03 onpenensats Henu AESITENbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUHU UX JTOCTUKEHHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpUBaEMbIX SBICHUSIX;

coYyeTaHue, NePecTaHOBKa, YUCIIO COUCTAHUHN, YUCIIO
NepECTaHOBOK; OMHOM HBIOTOHA; yMEHHE IPUMEHSTh
KOMOWHATOpPHBIE (DaKThI U PACCYKICHH I PELICHUS 3a/1ay;

IIK 2.6. ®opmupoBaTh
MEPBUYHYIO OTUETHOCTH 11O
COJIEP>KaHUIO U
pa3BeJIEHUIO
CEJIbCKOXO03SHCTBEHHBIX
KUBOTHBIX, yUETY
MPOIYKITUI
YKUBOTHOBO/ICTBA, B TOM
YHClie B 3JIEKTPOHHOM
BHJIE.

JIP 03 onpenensiTeh 1elu IeITeNbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUHU UX JTOCTHKCHHUS;

JIP 05 pa3pabatbIBaTh IJIaH peuieHus MPoOIEMBI C
Y4ETOM aHaJIM3a UMEIOIINXCSI MaTepPUANTbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

JIP 07 KoOpAWHUPOBATH U BBHIIOIHATH paboTy B
YCIIOBHSX peajbHOTO, BUPTYAJIHLHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

MP 42 naBaTh OIIEHKY HOBBIM CUTyallUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD, OIIEHUBATH COOTBETCTBUE
PE3YIBTATOB IICIISIM.

IIP6 7 ymenue onepupoBaTh MOHITHUSIMU: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJIbIIIee U HANMEHBIIIEE
3HAYEHUSs, pa3Max, TUCIEPCUs, CTAHIAPTHOE OTKIIOHEHHE
YHUCJIOBOr0 HA0Opa; YMEHHE U3BJIEKATh, UHTEPIPETUPOBATH
uHbOpMaIUIo, IPEICTABICHHYIO B TaOIUIaX, Ha
nuarpammax, rpadukax, OTpaKarolyr0 CBOWCTBA PeaTbHBIX
MPOIIECCOB U SBIEHUI; MPEACTAaBIATH HHGOPMAIUIO C
MOMOIIIBIO TAOJUIl U AUArPaMM; UCCIIE0BATh
CTaTHCTUYECKHUE IaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadueCKUX METOIO0B U JIEKTPOHHBIX CPEJICTB.
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2. CTPYKTYPA M COJAEPKAHUE YUYEBHOM JUCIHUIIJINHBI

2.1. O0bem yyeOHOH JUCHUNJIMHBI H BU/IbI Y4eOHOH padoThI

Bup yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM NPOrPaAaMMBbI AMCHHMILIMHBI

212

B T.4.

OcHoBHOE coepkaHue 212
BT. 4.

TEOpPETUYECKOE 00yUCHHE 80
MIPAKTUYECKUE 3aHATHS 90
KOHTPOJIbHBIE pa0OThI 24
IIpodeccuoHAIBHO-0PUEHTUPOBAHHOE COAECPKAHUE 30
(cogep:xaHye MPUKJIATHOTO MOXYJISA)

TEOPETUYECKOE 00yUeHHE 3
[MPAKTUYECKUE 3aHATHUSA 27
IIpome:xxyTouHas arrecTanus (3K3aMeH) 2
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2.2. TemaTu4eckuii IVIaH U co/iepKaHMe Y4eOHOM TMCUMILVINHBI «MaTeMaTHKa)

HaumenoBanue Coaepxxanue yueOHOro MaTepuaJia (0CHOBHOE M IPO(eCCHOHAILHO-OPHEeHTHPOBaHHOe), | O0beMm | DopMupyemble
pa3aesioB U TeM JIaopaTopHbIe U NPAKTHYECKHE PA00ThI, CAMOCTOATEIbHAs padoTa 00y4aroImnXcs, 4acoB | KOMIIeTeHUHH
HHANBHUIYAJbHBII NPOEKT
1 3 4
Paznea 1. 14 OK 01,
IToBTOpEHHne Kypca OK 02,
MAaTeMAaTHKH OCHOBHOM OK 03,
IKOJIbI OK 04,
Tema 1.1 Cogeprkanre y4eOHOro MaTepuasa OK 05,
Llens 1 3aqa4n Ba3oBble 3HAHUS U YMEHUS [I0 MATEMATUKE B MPO(ECCHOHAIBHOMN U B TIOBCETHEBHOM OK 06,
MaTeMaTHKH MpU JIESITEIbHOCTH. OK 07
OCBOCHUHU Jlekuusa 1
CIIELMATBLHOCTH I[IK 1.6
Tema 1.2 Copep:kanue y4e0HOTO MaTepuasia 1K 2.6
Yucna v BBIYUCTICHUS. JleiicTBUS HAl TOJIOKUTENBHBIMHU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxenus u JECSTUUHBIMU Ipo0siMu. [IefcTBUS cO cTeneHs MU, (POPMYJIbl COKPAILICHHOT'O YMHOKEHHSL.
npeodpazoBaHus Jlexkuus 1
IIpakTH4yeckoe 3aHsiTHe 1
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepsKaHMe (coep:KaHNe MPHUKJIAJTHOIO MOLYJIsI)
['eomeTpus Ha Bune! miockux ¢uryp u ux miomazis. [IpakTuko-opueHTUpOBaHHbBIE 337a4l B Kypce
IJIOCKOCTH TE€OMETPHUH Ha INIOCKOCTH
Jleknus 1
Tema 1.4 Cojeprkanne y4eOHOro MaTepuana
[IpoueHTHBIE [IpocTble mpoLEeHTHI, pa3Hble coco0bl UX BhIYMCIeHUs. CI0KHBIE TPOIICHTHI
BBIYUCIICHUS Jlekuus 1
IpakTHYecKoe 3aHATHE 1
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (COlePKAHUE MPUKJIATHOTO MOTYJIs)
Vcnonp30BaHue MPOLIEHTOB B MPO(EeCCHOHANBHBIX 331a4ax
IpakTHYecKoe 3aHsITHE 2
Tewma 1.5 Copneprkanne ydeOHOro MaTepurana
YpaBHeHUA U Jlunelinble, KBaIpaTHbIC, IPOOHO-IMHEHHbBIC YPaBHEHHS U HEPABEHCTBA
HEPABEHCTBA Jexkuusa 1
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IIpakTH4yeckoe 3aHsATHE 2
Tema 1.6 Cojeprkanre y4eOHOro MaTepuaa
Cuctembl ypaBHEHUHN U CrocoObI penIeHus] CUCTEM JIMHEHHBIX YpaBHEHHH. CUCTEMbI HEIMHEWHBIX YPAaBHCHUM.
HEPABEHCTB CucreMbl HEpaBEHCTB
Jleknus 1
Tema 1.7 CojieprkaHue y4eOHOro MaTepuaa
BxoaHo# KOHTPOJIb Brruncnenus u npeoOpa3oBaHus. Y paBHEHHsI U HEpaBeHCTBA. [ 'eoMeTpus Ha TNIOCKOCTH
KoHTpoJibHasi padoTa 2
Pa3znen 2. 26 OK 01,
CTenenu U KOPHM. OK 02,
CrenenHas pyHKIus OK 03,
Tema 2.1 Copepxanue yueOHOro Marepuasa OK 04,
CTeFeHHa’I byHKins, €€ | rropgrpe KODHSI N-0¥f CTeNeH! U3 AeUCTBUTENbHOTO Yncha. OyHkumn ¥ = VX yx coiictsa n OK 05,
CBOUCTBA rpa¢uku. CBoHcTBa KOPHSI N-0i cTeNeHU OK 07
Jlexkuust 2
IIK 1.6
IpakTHYecKoe 3aHSITHE 2
Tema 2.2 Cojepkanne y4eOHOro MaTepuaa
[IpeobpazoBanue [IpeoOpa3oBaHKe HPPaLlMOHAIBHBIX BbIPAXKEHHM
BBIPAXKEHUM C KOPHAMH | Jlekunusi 1
N-0ii CTEIICHU IIpakTH4Yeckoe 3aHsATHE 4
Tema 2.3 Copepxanne yueOHOT0 MaTepuasa
CBolicTBa CTEIIEHHU C [TonsiTe cTeneHu ¢ JTFOOBIM parMOHAIBHBIM MOKa3aTeneM. CTeneHHble GyHKIIUN, UX CBOMCTBA
paluoHaNIbHBIM U u rpaduKu
NEUCTBUTEITLHBEIM Jleknusa 1
[O0Ka3aTCIIAMU IIpakTH4yeckoe 3aHsATHE 4
Tema 2.4 Copepxanue yueOHOTo MaTepuasa
PaBHOCWIBHOCTB PaBHOCUIIBHOCTB YpaBHEHM U HepaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI
ypaBHEHUU U PaBHOCHJIBHBIX NI€pEeX0/Jax B YPaBHEHUSAX U HepaBeHcTBaxX. OO1Me METO/ bl PEeLICHUs
HepaBeHCTB. O0mue YpaBHEHUM: NIEPEX0/1 OT PaBEHCTBA (PYHKIMI K pAaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
METO/bI PEIICHUS (byHKLIUH, METOJ pa3I0kKEeHUsI HA MHOXKUTEIN, METOJ BBEJICHHSI HOBOW MEPEMEHHOM,
(GYHKIIMOHATIbHO-TpaUUECKUN METO
Jlekuus 2

Tema 2.5
Pemenue

Coneprkanrie yueOHOT0 MaTepraia

PaBHOCHJIBHOCTh MPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METO/IbI UX PELICHUS.
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MPpaLMOHATIbHBIX Pemenne uppanroHaJIbHbIX YPaBHEHUN U HEPABEHCTB
ypaBHEHHH U Jlexuus 2
HEPABEHCTB IIpakTHYeckoe 3aHATHE 4
Tema 2.6 Copepxanue yueOHOT0 MaTepuaa
CremneHu ¥ KOpHHU. Omnpenenenue creneHHON GyHKIMK. Vcronb30BaHne ee CBOWCTB MPU PEIIEHUN YpaBHEHUH U
CrenenHas GyHKITHS HEPaBEHCTB
IIpakTHyeckoe 3aHsiTHe 2
KonTpoJasnasi pabora 2
Pa3nen 3. 18 OK 01,
Iloka3aTeabHas OK 02,
GyHxums OK 03,
Tema 3.1 Copepxanue yueOHOro Marepuasa OK 04,
IToxazarenbHast CreneHsp ¢ IPOU3BOJIBHBIM JIEHCTBUTENIBHBIM NTOKa3areneM. OnpeneneHue noka3areabHou OK 05,
¢byHKIUS, ee CBOWCTBA ¢byHKIMH, ee cBOMCcTBa U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM M0Ka3aTeIbHON (PyHKINH. OK 07
PenieHue nmokaszaTesbHbIX YpaBHEHUH (PyHKIIMOHAIBHO-TpaUuEeCKUM METOJI0OM
Jlekuus 2 IIK 1.6
Tema 3.2 Copneprxanue yueOHOro MaTepuasa
Pemenune Pemienune noka3arenbHbIX YPaBHEHU METOJOM YpaBHUBAHUS MMOKa3aTeNeil, METOA0M
[I0Ka3aTeJIbHBIX BBEJICHUSI HOBO MepeMeHHOH!, PyHKIHOHAIBHO-TpaduIeckuM MeTo oM. Perrenne
yYpaBHEHUI U MOKa3aTeIbHBIX HEPABEHCTB
HEPABEHCTB Jlekuus 4
IIpakTH4yeckoe 3ansiTue 4
Tema 3.3 Cojepkanne ydeOHOro MaTepuana
Cucremsl Pemenue cucreM noka3aTesIbHbIX YPaBHEHUN
[IOKa3aTeJIbHBIX Jlekuus 2
yPaBHCHHI IpakTH4ecKoe 3aHsITHE 2
Tema 3.4 CojeprkaHne y4eOHOro MaTepuaa
Pewenne 3anau. Pemenne nokasaTenbHbIX YPaBHEHUI METOJIOM YPAaBHUBAHUS [TOKA3aTEIEH U METOZOM
[ToxazarenbHast BBEJICHUS] HOBOM nepeMeHHo. Perienne nmokazareabHbIX HEPABEHCTB
byHKIHS TpakTHYecKoe 3aHsATHE 2
Kontpoabnas padora 2
Paznea 4. 26 OK 01,
Jlorapugmsi. OK 02,
Jlorapudpmuyeckas OK 03,
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(yHKIUA OK 04,
Tema 4.1 Copeprkanne y4eOHOro MaTepraa OK 05,
Jlorapudm uucia. Jloraprdm umcia. JIecATHUHBIN U HATypaIbHBIN JOrapu@Mbl, YUCIIO € OK 07
JlecaTHaHbIN U Jleknust 2
HaTypaIbHbIHI IpakTHYecKkoe 3aHATHE 2 K 1.6
jorapumbl, YUCIIO €
Tema 4.2 Cojneprkanne y4eOHOro Matepuana
CaoiicTBa norapu¢pmoB. | Cpoiictsa jorapudmon. Oneparus JorapuGMUPOBAHHUS.
Onepanus Jlekums 2
norapu)mMUpOBaHust IIpakTHYecKoOe 3aHATHE 2
Tema 4.3 Cojeprkanne ydeOHOro MaTepuasa
Jlorapudmuueckas Jlorapudmmueckasi QyHKIIUS U €€ CBOHCTBA
byHKIHSI, €€ CBOWCTBA Jlexuust 2
Tema 4.4 Cojepkanne ydeOHOro MaTepuana
Pemenne [TonsiTre norapudmuueckoro ypaBHenus. Oneparusi IOTeHIIUPOBaHUs. Tpy OCHOBHBIX
Jorapu(pMUIECKUX METO/Ia peUIeHHs] TIOTapu(PMUUECKUX YpaBHEHUI: PYHKIIMOHAIbHO-TpadUIeCKHil, METOT
yYpaBHEHUI U MOTEHIIMPOBAHUS, METOJI BBEJICHHsI HOBOI mepeMeHHOM. JlorapudmMudeckue HepaBeHCTBA
HEPABEHCTB Jexkuusa 2
IpakTHYecKoe 3aHATHE 4
Tema 4.5 Cojeprkanne y4eOHOro MaTepuasa
Cucremsl ANTOPUTM pELICHHUS CUCTEMBI ypaBHEHHUNA. PaBHOCHIIBHOCTD JIoTapu()MUYECKUX YPaBHEHUH 1
JorapupMUIECKUX HEPABEHCTB
ypaBHEHHit Jlexnus 2
IpakTHYecKoe 3aHsITHE 4
Tema 4.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (COolepKaHue PUKJIATHOTO MOTYJIs)
Jlorapugms! B ipuposae | Ilpumenenue norapudma. Jlorapupmudeckas criupaiib B ipupoje. Ee Mmaremarnueckue
Y TEXHUKE CBOMCTBA
IIpakTHYecKoe 3aHATHE 1
Tema 4.7 Copepxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas pyHkuus. Pemenne npocteimux jorapuMuueckux ypaBHEHUI
Jlorapudmer. IIpakTHYecKoe 3aHATHE 1
Jlorapupmuyeckas KonTpoJbHas padora 2
byHKIHS
Pa3nea 5. OK 01
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KoMmiiekcHbIe Ync/ia

Tema 5.1
Kowmmnekcurle yncia.
[Ipumenenue
KOMILJICKCHBIX YHCEII

Copepxanue yueOHOro MaTepuasa

[TonsTne xommuiekcHoro uucia. ConpsbkeHHblE KOMIUIEKCHBIE YHUCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOro  uucia. Popma  3amucu  KOMIUIEKCHOTO — 4ucia  (reoMeTpudeckas,
TpUTOHOMETpHUYECKast, ainreOpandeckas). ApuQMeTHYeCKHe JEHCTBHS C KOMIUIEKCHBIMU
yyuciaamMy. BellogHEHUE pacyeToB € MOMOILBI KOMIUIEKCHBIX Yucell. IIpumeps! ucnob3oBanus
KOMILJIEKCHBIX YHCEIl

Jleknust 2
Pa3znea 6. 44 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpnueckmne OK 04,
GyHKUIHT OK 05,
Tema 6.1 Coneprxanue yueOHOro MaTepuasa OK 06,
Tpuronomerpuyeckue Pannannas mepa yrna. IloBopoT Touku BOKpYr Haudaja koopauHat. OmnpeneieHHe CHHYCA, OK 07
byHKIIUN KOCHHYyCa, TaHT'€HCAa W KOTaHTeHCa. 3HAKW CHHYCa, KOCHHYCAa, TAaHTeHCa M KOTAHIeHCa II0
IPOU3BOJILHOIO YIJIa, YETBEPTAM. 3aBUCUMOCTh MEXY CUHYCOM, KOCHHYCOM, TAHI€HCOM M KOTAHI'€HCOM OJHOIO U IIK 1.6
yucia. Panquannas u TOr'O XK€ yria
rpagycHas Mepa yria Jexnusa 2
Tema 6.2 Cojneprkanue y4eOHOro Matepuana
OcHoBHbIE Tpuronomerpuueckue ToxkaectBa. CHHYC, KOCHHYC, TAaHI'€HC U KOTaHI€HC YIJIOB O M - 0.
TPUTOHOMETPHUYECKHE DopMyJITBI TPUBEACHUS
TOXJICCTBA. Jlekuus 2
@opmyubl ipuBeeHUS. | [IpaKTHYECKOE 3aHsATHE 2
Tema 6.3 CopepxaHre y4eOHOT0 MaTepuaa
Cunyc, KOcUHYyC, Cymma 1 pazHOCTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC TBOMHOTO
TaHT€HC CYyMMBI U yria. @opMyIibl MOTOBUHHOTO yriia. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHUECKUX (DYHKITHIA
pPa3HOCTHU JBYX YTJIOB B IIPOM3BE/ICHUE U POU3BEACHUS B CyMMY. BhIpaskeHue TPUTOHOMETPUUECKUX (QYHKIUI
CuHyC ¥ KOCHHYC Yyepe3 TAaHTeHC MOJOBUHHOTO apryMeHTa. [IpeoGpa3oBaHust mpocTeHmx
JBOMHOTO yria. TPUTOHOMETPUUYECKUX BBIPAKEHUHN
DopMyIIbl IOJIOBUHHOIO | JIeKus 4
yria IIpakTH4yeckoe 3aHsiTHE 2
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Tema 6.4
DyYHKIMHU, UX CBOWCTBA.
Croco0sb! 3aaHust

CopepxaHre y4eOHOT0 MaTepuaa

O6nactp ompeneneHUss W MHOXECTBO 3HAUYeHMH (QyHKIUNA. YETHOCTS,

nepuoAnIHOCTh GyHKIMHA. CriocoOb! 3aaHus YHKIIHIA

HEUYETHOCTbD,

GyHxumi Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 6.5 Cogepxanue yueOHOro MaTepuasa
Tpuronomerpuieckue OO6nacTh omnpeAesieHns] 1 MHOYKECTBO 3HAYEHUW TPUTOHOMETpHUecKuX (pyHKiui. YETHOCTD,
(yHKIMH, UX CBOWCTBA U | HEYETHOCTD, IEPUOTUYHOCTh TPUTOHOMETPUUECKUX GyHKIHiA. CBONCTBA M rpaduKu (HYHKITHI
rpadguku y=CO0SsX,y=sInX,y=tg X, y = ctg X.
Jlekuus 2
IIpakTH4yeckoe 3aHsiTHE 2
Tema 6.6 Cojneprkanne ydeOHOro Matepuana
[Tpeobpa3zoBanue CkaTtue u pacTspkeHre TpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUM.
rpaduKoB [TpeoOpa3oBanue rpa)uKOB TPUTOHOMETPUYECKUX (PYHKIIMMA
TPUTOHOMETPUUYECKUX IIpakTH4yeckoe 3aHsiTHE 2
byHKIMH
Tema 6.7 IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COlePKaAHNE (coep:KaHue MPUKJIATHOTO MOAYJIA)
Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIMHA B MpodeccroHaIbHBIX 3a1a4ax
MIPOU3BOACTBEHHBIX IIpakTuyeckoe 3aHsATHE 2
MIPOLIECCOB C MOMOUIBIO
rpadukoB pyHKIUN
Tema 6.8 Copneprkanne y4eOHOro MaTepuraa
OO6patHsble Ob6patHnble TpuroHoMmerpuyeckue GyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUUECKHE Jexkuusa 2
byHKIHH
Tema 6.9 Cojeprkanne y4eOHOro Matepuasa
Tpuronomerpudeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUUYECKUX YPAaBHEHHUU OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPUUYECKUE
HEpaBEHCTBA ypaBHEHUs, CBOJSIIMECS K KBAJApPAaTHBIM, pellacéMble pPa3joKeHUEM Ha MHOXHUTENH,
oaHopoHbIe. [IpocTelinne TPUroHOMETPUYECKIUE HEPABEHCTBA
Jlekuus 4
IIpakTH4yeckoe 3ansiTue 6
Tema 6.10 Cojepkanne ydeOHOro MaTepuana
Cucremsl Cuctembl POCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUHN
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TPUTOHOMETPUYECKUX Jlexnus
ypaBHEHUH IIpakTH4yeckoe 3aHsiTHE
Tema 6.11 Cojneprkanue y4eOHOro MaTepuana
Pemenue 3anay. OcHoBbl | [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX  BBIpQXKCHUH. PelieHne TPUTrOHOMETPHYECKHX
TPUTOHOMETPHH. ypaBHEHUW W HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpudeckue [IpakTHYecKoe 3aHATHE
yuKumn KonTtposabHas padora
Paznen 7. 36 OK 01,
IIpousBoanas OK 02,
¢pyHKuum, ee OK 03,
NpUMeHeHue OK 04,
Tema 7.1 Copepxanue yueOHOro Marepuasa OK 05,
[TonsiTHe mpou3BoaHON. | OnpeescHUe YUCIOBOW TOCIEIOBATEIIBHOCTH M CITOCOOBI ee 3a1aHus. CBOWCTBA YUCIOBBIX OK 06,
@opMyJibl U IpaBUIIa nociueaoBarenbHocTell. OnpeneneHue npejesna nociae10BaTeIbHOCTH. Boluncienue npeaenon OK 07
mudhepeHIpOoBaHUS nocnenoBarenbHocTell. [Ipeaen dynkun Ha 6eckoneunoctu. [lpenen Gpynkuuu B Touke.
[Mpupamenue aprymenra. [lpupanieHue GyHKIUH. 3a1auu, TPHUBOIAIINE K ITOHATHIO IIK 1.6
npou3BoAHON. Onpesesnenre Npou3BOAHON. AJITOPUTM OTBICKAHUsI TPOU3BOJHOM
Jlexkuus 2
Tema 7.2 Copepxanne yueOHOTo MaTepuasa
[TponsBoaHBIE CYyMMBI, Dopmyisl quddepennmponanus. [IpaBuna auddepennmpoBanus
pa3HOCTU pousBeaeHus, | Jlekuus 2
JaCTHOI'O IIpakTHyeckoe 3aHsiTHE 2
Tema 7.3 Cojeprkanne y4eOHOro Matepuana
[TpousBoaHbIC Omnpenenenue cinoxHou pyHKIUU. [I[por3BoIHAS TPUTOHOMETPUUECKUX (PYHKIIUMA.
TPUTOHOMETPUYECKUX [TpousBoHast CI0KHON QYHKIMU
bynkuii. [IpousBonnas | Jlexkuust 2
CJI0XKHOH (DYHKIMH IpakTHYecKoe 3aHsATHE 2
Tema 7.4 CopepxaHre y4eOHOTO MaTepuaa
[TonsTue o [Tonsitne HenpepbiBHON (yHKIMH. CBOMCTBA HEMPEPHIBHON (DyHKIMH. CBS3b MEXKIY
HENPEPBIBHOCTH HENPEPBIBHOCTHIO U U PepeHITupyeMOCThIO PYHKIIMH B TOUKE. AJTOPUTM PEIICHUS
byukun. Meton HEPAaBEHCTB METOJIOM HHTEPBAJIOB
WHTEPBAJIOB Jlexuus 2
Tema 7.5 Copepxanue yueOHOTO MaTepuasa

I'eomeTpuueckuii u

["eomeTpryecKuil CMbICI IPOU3BOIHON (PYHKINMU — yIII0BOW KO (UIIMEHT KacaTeJIbHOU K

28




(bU3NYECKUI CMBICIT

rpaduKky QyHKIMH B TOUKE. Y paBHEHUE KacaTelIbHOU K rpaduKy QyHKIHH. AJTOpUTM

MIPOU3BOTHOM COCTaBJICHHUS] YpPaBHEHHS KacaTeabHOH K rpaduky byHkumnn y=f(X)
Jlekuus 2
IIpakTH4yeckoe 3ansiTue 2
Tema 7.6 Cojeprkanne y4eOHOro MaTepurana
Du3nuecKuil cMbICT Ouznyeckuii (MEXaHHUECKUIi) CMBICI MPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
POM3BOTHON B BpeMeHHu t: v = S’ (t)
npodecCHOHATBHBIX IIpakTuyeckoe 3aHsATHE 2
3a/1ayax
Tema 7.7 Cogepxanre yueOHOro MaTepuasa
MOHOTOHHOCTH Bo3spacranue u yobiBaHue (GyHKIIMH, COOTBETCTBUE BO3pacTaHus U yObIBaHUS (PYHKIIUU 3HAKY
¢yukuuu. Toukn IPOU3BOAHOMU. [IoHATHE IPOU3BOAHON BBICIIETO NIOPSIKA, COOTBETCTBUE 3HAKAa BTOPOU
AKCTpEMyMa MIPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKLIMU Ha OTpe3Ke. 3ajaul Ha MaKCUMYyM U
MUHUMYM. [ToHSITHE aCUMITOTHI, CIOCOOBI UX OMpEeNIeHUs. AJITOPUTM HCCIIEAOBaAHUS
(GYHKIIMH U TIOCTPOCHUS €€ rpaduka ¢ MOMOIIBI0 TPOrU3BOAHON. JIpoOHO-TMHEHAS QYHKIHS
Jlexkuus 2
IIpakTH4yeckoe 3aHsiTHE 4
Tema 7.8 Cojneprkanue ydeOHOro Matepuana
Hccnenosanue pynkuuii | MccnenoBanue GyHKIIMA HA MOHOTOHHOCTD M ITOCTPOCHHE IpadMKOB.
1 noctpoeHue rpapukoB | [pakTuueckoe 3aHATHE 4
Tema 7.9 Haubonbmee u | Conepkanue yueOHOro MaTepuasa
HauMeHbllIee 3HaYeHns | HaxoxaeHne HanbobIIero 1 HaMMEHbIIEro 3Ha4eHni QyHKIUN, TOCTpOeHUe rpapuKoB
byHKIIUN MHOTOWJICHOB C MCIIOJB30BAHUEM allapara MaTeMaTHYeCKOro aHaIn3a
Jleknus 2
IIpakTHYecKoe 3aHATHE 2
Tema 7.10 IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE COlePKaAHNE (Coep:KaHue TPUKJIATHOTO MOAYJIA)
Haxoxnenune Haumenblee v Haubosbllee 3Ha4eHHe PyHKINUN
ONTUMAJILHOTO IIpakTuyeckoe 3aHsATHE 2

pe3yapTaTa ¢ IOMOLIBIO
MIPOU3BOJIHON B
MPAKTUYECKUX 3a7a4ax

Tema 7.11
Penrenue 3anmau.
[IpousBoaHas GyHKINH,

CojepkaHre y4eOHOro MaTepraa

®dopmysl 1 ipaBuia auddepenimpoanus. MccnenoBanne QpyHKIU ¢ TOMOIIBIO
npoun3BoaHOW. Hanbospiiee 1 HanMeHbIIee 3Ha4eHUs] PYHKIIUH
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€e NMPUMEHEHNE

KonTpoabnast pabora

Paspean 8. 22
ITepBooGpa3nasn
¢pynkuun, ee
NpPUMEHEeHHe
Tema 8.1 Copeprkanre y4eOHOro MaTepurana
[TepBooOpa3znas 3ajaya O BOCCTAHOBJIEHUM 3aKOHA JBWKEHUS 1O M3BECTHOM cKopocTH. llonsTtue
¢bynkuun. [IpaBuna uHTerpupoBaHus. O3HaKOMJICHHE C TOHSATHEM HHTErpajia M NepBo0oOpa3zHOil g (GyHKIUH
HAXOXKJICHUS y=f(x). Pemenue 3amau Ha CBS3b MEPBOOOPA3HON M €€ NPOU3BOJHON, BBIYMCICHHE
MepBOOOPa3HBIX nepBooOpa3Hoi s AaHHOW GyHKUIMU. Tabnuma Gopmys Juisi HAaXOXKIEHUST TepBOOOPA3HBIX.
W3yyenwne npaBuiia BEIYHUCICHISI IEPBOOOPA3ZHON
Jlexnus 2
IIpakTHyeckoe 3aHsiTHE 2
Tema 8.2 Copepxanue yueOHOTo MaTepuasa
[Tnomanp 3amaun, TMPUBOASAIINE K TOHSATHIO OMPECICHHOTO HHTETrpajga — O BBIYUCICHUM IUIOMIATN
KPUBOJIMHEHHOM KPUBOJMHEHHON Tpamneuuu, o nepeMenieHud Touku. lloHsTue omnpenenéHHOro MHTErpania.
Tpanenuu. Popmyia ['eomerpuyeckuii 1 GU3HMUECKUN CMBICH ompeneneHHoro uHrerpaina. @opmyna HeroToHa—
Herorona — JleiiOaua JleiiOnumna
Jlexkuust 2
IpakTHYecKoe 3aHSITHE 4
Tema 8.3 Cojeprkanre y4eOHOro MaTepuasa
Heonpenenennsiii u [ToHsiTHE HEOTIPENETEHHOTO UHTErpAJIa
onpeaeIeHHbIN Jlexkuus 1
HHTCTPAJIbI IIpakTH4Yeckoe 3aHsATHE 2
Tewma 8.4 Copepxanne yueOHOT0 MaTepuasa
[Tonsitue 06 ['eomMeTpUYECKUil CMBICI ONPEICICHHOTO HHTErpaia
ONPEAECIEHHOM Jlexkuus 1
MHTErpalic KaK miomany | [Ipakru4yeckoe 3aHATHE 2
KPUBOJUHEHHOMN
Tpaneuuu
Tema 8.5 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COleP KaAHNeE (coJep:KaHue MPHUKJIATHOTO MOIYJISA)
OnpeneneHHbii ['eomeTpuyeckuii cMbICH orpeesieHHoro nurerpaia. ®opmyna Heiotona - JleliOHuna.

HUHTCIpaJl B )KU3HU

Pemenune 3amau Ha NpPUMEHEHHE WHTETpajia JUIsl BBIYHUCICHHS (DU3WMYECKUX BEIUYHH U
IIomanaeu

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
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IIpakTH4Yeckoe 3aHsATHE

Tema 8.6 Copeprkanne y4eOHOro MaTepraa
Pemenue 3anau. [lepBooOpa3nas ¢pyHkumu, ee npuMeHeHue. [IpaBuiia HaxX0XKAEHUS TIEPBOOOPA3HBIX.
ITepBoobpaznast KonTpoJabnast padora 2
byHKIMH, ee
IPUMEHEHHE
Paznen 9 16 OK 01,
IIpsimble B MI0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Copepxanue yueOHOT0 MaTepuasa OK 07
OcHOBHbIE OHATHUS [Tpenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKA, MpsAMas, MIOCKOCTb, NMPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE akCHOMBI cTepeomeTpuu. Ilepecekaromuecs, napaienbHbe U CKPELIMBAIOLINECS
Pacnionoxxenue npsameix | npsimeie. [Ipu3Hak u CBOWCTBO CKpEIIMBAIOMIMXCS MPSAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE
U IJIOCKOCTEN (burypsl.
Jlekuus 2
Tema 9.2. CopepxaHre y4eOHOTO MaTepuaa
[TapannensHOCTH [TapannensHbie npsMas u iockocTh. Onpenenenue. [Ipusnak. CBoiicTBa (¢ 10Ka3aTEIHLCTBOM).
HPSIMBIX, IPSIMON U [Mapannensubie 1iockoctd. Omnpenenenue. Ilpusznak. CpolicTBa (C /10Ka3aTEIbCTBOM).
IUIOCKOCTH, IiockocTed | Terpasap u ero anementsl. [lapamienenunen u ero seMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX
rpaHeil u quaro”ayied napauienenunena. [locrpoenue ceuennii. Pemenue 3aaau.
Jlexus 2
IIpakTHYeckoe 3aHATHE 2
Tema 9.3. Copepxanne yueOHOro MaTepuasa
[lepneHANKYISIPHOCTH [lepnenpukynsipusie npsMele. [lapaniensHble NpsiMble, MEPHEHAUKYISPHbIE K IUIOCKOCTH.
MPSMBIX, IPAMOU U [Ipu3Hak NepreHAUKYISIPHOCTH MPSAMONW M IIOCKOCTH. JlokazarenbcTBO. lleprieHaukynsp u
IUIOCKOCTH, IJIOCKOCTEN | HaKJIOHHAsA. [leprneHauKynspHble TUTOCKOCTH. [Ipu3HAK MEpIEeHAUKYISPHOCTH TUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccTosiHus B IpoCTpaHCTBE
Jlexkuus 2
Tema 9.4. Cojeprkanne y4eOHOro MaTepuasa
Teopema o Tpex Teopema o Tpex mepneHAuKyJspax. /okazaTrenbcTBo. Yroia MexXAy NpsAMON U IUIOCKOCTbIO.
NEePIIeHIUKYIApax Yroa Mexay II0CKOCTSIMU
Jlexkuus 2
IpakTHYecKoe 3aHSITHE 2
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Tema 9.5.

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COleP KaHNe (Coep:KaHue MPUKJIATHOTO MOIYJISA)

[TapannensHbie, AkcuoMbl crepeoMeTpu. [lepneHanKyaIspHOCTh IPSIMOMN U TIOCKOCTH, MapajlieIbHOCTh ABYX
NepPHEHANKYIISIPHBIE, PSIMBIX, TEPHIEHANKYIISIPHBIX TJIOCKOCTH, TEPIEHIUKYJIIPHOCTh TUIOCKOCTEN
CKpEIIMBAOIINECs IIpakTHYeckoe 3aHATHE

psiMbIe

Tema 9.6. Cojeprkanne y4eOHOro MaTepuaa

Pemenue 3amay.
[IpsmbIe 1 MIIOCKOCTH B

PacnonoxeHne mpsMBIX M INIOCKOCTEM B HpocTpaHCTBE. llepneHauKkyssipHOCTE U
[apaJuIeIbHOCTD NPSIMBIX U IJI0CKOCTEN. CKpelnBaomuecs IpsMble

MIPOCTPAHCTBE KonTpoJasnasi pabora
Pasznea 10. 12
Koopaunatsl u OK 02,
BEKTOPbI OK 03,
Tema 10.1 Cojeprkanne y4eOHOro MaTepuaa OK 04,
JlexapToBbl KOOPAMHATHI | J[eKapTOBBI KOOPAUHATHI B pocTpaHcTee. [Ipocreiinme 3aaun B KoopanuHatax. Paccrositie OK 07
B IIPOCTPAHCTBE. MEXKIy IBYMsl TOUKaMH, KOOPIMHATHI CEPEIMHBI OTPE3Ka IIK 1.6
Paccrosinue mexny Jlexkuus 2 [IK 2.6
JABYMs TOYKaMH. IIpakTH4yeckoe 3ansiTue 2
Koopaunats! cepeunbl
OTpe3Ka
Tema 10.2 CopepxaHre y4eOHOT0 MaTepuaa
BekTops! B BekTops!l B mpocTpancTBe. CloeHHe U BEHIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. ymcio. Kommnanapuelie BekTopsl. CkansipHOE IpOU3BeIeHUE BEKTOPOB. Pa3noxeHnne BekTopa
VYros MeKay BEKTOPAMH. | TIO TPEM HEKOMILIaHApHBIM BeKTOopaMm. KoopInHaThl BEKTOpa, CKAIIPHOE IPOU3BEICHHIE
CkanspHoe BEKTOPOB B KOOPJMHATAX, YIOJ MEKIY BEKTOPaMH, yTroJl MEXay NPSIMOI U MJIOCKOCTBIO, YToJl
IIPOU3BEJIEHNE BEKTOPOB | MEXK/Y MIIOCKOCTSAMHU. Y paBHEHHE TIOCKOCTH.
Jlexkuus 2
IpakTHYecKoe 3aHsITHE 2
Tema 10.3 IIpodeccnoHATbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (ColepKaHue MPUKJIATHOTO MOXYJIS)
IIpakTuko- KoopaunatHast ninockocTs. Beluncinenne paccTosiHUM U Iuionaield Ha III0CKOCTH.
OPUEHTHPOBAHHBIE KonnuecTBeHHbIE pacyeThl
3a/1a4M Ha [IpakTHYeckoe 3aHATHE 2
KOOpAMHATHOMN
IJIOCKOCTH
Tema 10.4 Cojeprkanne ydeOHOro MaTepuana
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Pemenue 3amau.

Koopaunatsel 1 BEKTOPBI

JlexapToBbI KOOPAMHATHI B MPOCTpAaHCTBE. BekTOpsl B mpocTpancTBe. ClI0KeHUE U BHIYUTAaHUE
BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uynciio. Kommianapasie BeKTOpbl. CKaasipHOE
Mpou3BeIeHNE BEKTOPOB. PasnioxkeHne BeKTopa no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.
[Ipocreiimue 3agaun B koopauHatax. KoopauHatsl BEKTOpa, pacCTOSTHUE MEXITY TOUKAMH,
KOOPJIMHATHI CEPEJIUHBI OTPE3Ka, CKAJISIPHOE MPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YOI
MEXJ1y BEKTOPaMH, YTOJ MEKIY MPSIMOU U TJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMU

Kontpoabnas padora 2
Paszpnen 11. 46 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJIa BpallleHN sl OK 03,
Tema 11.1 Copepxanue yueOHOro Marepuasa OK 04,
Bepmunsl, pepa, rpanu | [Torstue MHOTOrpaHHuKa. Ero ajieMeHThI: BepiinHbl, pedpa, rpanu. Jluaronans. CeueHue. OK 05,
MHOTOTpaHHHUKA Brinmykiibie 1 HEBBIMYKJIbIE MHOTOTPAaHHUKH OK 06,
Jlekuus 2 OK 07
Tema 11.2 Cojeprkanre y4eOHOro MaTepraa
IIpusma, ee [TonsTue npusmel. Ee ocHoBaHUS 1 00KOBBIE TpaHu. BricoTa npusMmel. [Ipsmast u HaKJIIOHHAs
COCTAaBJISIIOLIME, npusMa. [IpaBunpHas npusma. Ee ceuenue
ceuenue. [Ipsamas u Jlekuus 2
IIpaBUJIbHAs NIPU3MBI IIpakTH4yeckoe 3aHsiTHE 2
Tema 11.3 Copeprkanne y4eOHOro MaTepurana
[Mapannenenunen, kyo6. [Tapannenenunen, cBONCTBA MPSIMOYTOJIBHOTO Mapauienenumnena, Kyo. Ceuenue kyoa,
Ceuenue kyO0a, napajuiesenumnesia
napajuienaenuneaa Jlexkuus 2
IIpakTH4yeckoe 3aHsiTHE 2
Tema 11.4 Cojepkanne y4eOHOro Matepuana
[Tupamuna, ee [Mupamuna u ee sanementol. Ceuenue nupamuasl. [IpaBunbsHas nupamuga. Y ceueHHas
COCTaBJISIOLINE, nupamMuaa
ceuenue. [IpaBuiibHas Jlexknus 1
nupamuzia. YceueHnas | [IpakTuueckoe 3aHATHE 2
nupamMuaa
Tema 11.5 Cojepkanne ydeOHOro MaTepuana
boxoBas u noHas [Tomra ik GOKOBOM M MOJTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI
MMOBEPXHOCTH MPU3MBI, Jlexuus 1
paMUAIbI IIpakTH4yeckoe 3aHsiTHE 2
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Tema 11.6 CopepxaHre y4eOHOT0 MaTepuaa

Cummertpus B KyOe, CumMMeTpHsi OTHOCUTEIHHO TOYKU, IPSIMOH, miiockocTu. CuMMmeTpust B KyOe,

napajuieNienurnesne, napajuieJienune e, mpru3Me, TUpaMuIe

pu3Me, NUpaMuae Jlexkuus 2
IIpakTHYecKkoe 3aHATHE 2

Tema 11.7 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE COlePKaAHNE (Coep:KaHue MPUKJIATHOTO MOAYJISA)

ITpumepsl cumMeTpuil B | CHMMETPHS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun Jlexuust 2

Tema 11.8 CojeprkaHne y4eOHOro MaTepuaa

[IpaBubHBIE [TonsiTHE TPaBMIIBHOTO MHOTOTpaHHKMKA. CBOWCTBA MPABUJIBHBIX MHOTOTPAHHUKOB

MHOTOTPaHHHUKH, UX Jlekuus 2

CBOMCTBA

Tema 11.9 Copepxanue yueOHOro MaTepuasa

Hununap, ero Hunmuaap u ero snemenTsl. CeueHne MUWIMHPA (MapaielbHOE OCHOBAHMIO U ocH). Pa3BepTka

COCTaBIISOLIHE. IWIMHpA

CeueHue nUIUHIPA Jlekuusa 2

Tema 11.10 Copneprxanue yueOHOro MaTepuasa

Konyc, ero Konyc u ero anementsl. CeueHnne KoHyca (mapauieIbHOe OCHOBAHHIO U TIPOXOIAIIEe Yepe3

COCTaBJISAIOLIHE. BEpIIMHY ), KOHUYECKHe cedeHus. Pa3BepTka KoHyca

CedeHue KoHyca Jleknus 2

Tema 11.11 Cojepkanne y4eOHOro Matepuana

YcedeHHbI KOHYC. Yceuennslii konyc. Ero obpasyrorast u Beicota. CeueHne yceueHHOro KOHyca

CeueHue yCe4eHHOTO Jexkuusa 2

KOHYyca IIpakTHYeckoe 3aHATHE 1

Tema 11.12 Cojeprkanne y4eOHOro MaTeprasa

[ap u chepa, ux [Tap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

CeUCHHUS Jleknus 2
IIpakTHYecKkoe 3aHATHE 1

Tema 11.13 Copepxanne yueOHOro MaTepuasa

[Tonsitue 06 o6beMe [Tonsitue 06 o6beme Tena. O0beM KyOa U IPSAMOYTOIBHOTO Mapasuienenumnena. Oobem

teaa. OTHOIIEHUE npu3Mbl U IUMHApa. OTHOIIEHHE 00beMOB OJOOHBIX TEll.

00beMOB TTOJO00HBIX Tl | JlekIus 2
IIpakTHYecKkoe 3aHATHE 2

Tema 11.14

Copepxanue yueOHOro MaTepuasa
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OO0BEMBI Y IUIOLIAIA

O06bembl Mpamuibl U KoHyca. O0bem miapa. [11o1aam noBepXHoCcTen Tl

TIOBEPXHOCTEH TeI Jlekuus 2

Tema 11.15 Cojneprkanue y4eOHOro MaTepuana

Komb6unanuu KoMOuHaMy reoMeTpuIeCcKuX Tel

MHOTOTPDAaHHHMKOB U T€1 | [IpakTHYecKkoe 3aHsATHE 2

BpallleHus

Tema 11.16 IIpodeccnoHaATbHO-OPHUEHTHPOBAHHOE COlEeP:KaHMe (ColepKaHue MPUKJIATHOT0 MOXYJIS)

I'eomeTpuueckue Hcnonb3oBanrne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B MTPAKTUKO-

KOMOMHAIIUY Ha OPHMEHTHPOBAHHBIX 3a7a9ax

MPAKTHKE IIpakTHYecKoe 3aHATHE 2

Tema 11.17 Cojeprkanne ydeOHOro MaTepuasa

Pemenue 3anau. O0beMbl U IO TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAIICHUS

Muororpannuku v Tena | KonrposbHas padora 2

BpallleHUs

Pa3nen 12. 22 OK 01,
J1eMeHTHI OK 02,
KOMOMHATOPUKH, OK 03,
CTATHCTUKHU M TEOPHH OK 04,
BEPOATHOCTEM OK 05,
Tema 12.1 Copepxanue yueOHOro Marepuasa OK 07
OcHOBHBIE IOHATHUS [lepecTaHOBKH, pa3MEILICHHUs], COUETAHMUSI. IIK'1.6
KOMOWHATOPUKHU Jlexuus 2 K 2.6
Tema 12.2 Copneprxanue yueOHOro MaTepuasa

CoObiTHe, BepodaTHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOATHOCTH CyMMBI COOBITHIA.

coObITus. CroxxeHue u VYcnoBHas BEpOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH

YMHOKEHUE MIPOU3BEICHUS] COOBITHH.

BEPOSATHOCTEUN Jlexkuus 4

Tema 12.3 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (COIepPKAHUE MPUKJIATHOTO MOTYJIs)

BeposTHOCTS B OTtHOcHTeNbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE

npodeccuoHaTbHBIX orpejieneHue BeposaTHOCTH. OlLieHKa BEPOSITHOCTU COOBITHS

3a/1ayax IIpakTH4yeckoe 3aHsITHE 4

Tema 12.4 CopepxaHne yueOHOro MaTepuaa

JuckpeTHas ciryyaiiHas
BEJIMYMHA, 3aKOH €€

Bunpl ciygalinbix BenuuuH. OnpeiesieHne TUCKPETHON CITy4ailHOM BEJIMYUHbBI. 3aKOH
paclpenesIeHus JUCKPETHOM CIIy4alHOM BeIMYHHbL. Ee 4ncIoBble XapaKTepUCTUKH
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pacrpeeacHus

Jlexkuus

Tema 12.5
3amauyn MaTeMaTHYECKOM
CTaTUCTUKHU

Copepxanue yueOHOro MaTepuasa

Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTUYECKUE XaPAKTEPUCTUKU
psiia HaOII0IaeMbIX JAHHBIX

Jlexuus

Tema 12.6
CocrasiieHue Tadiui 1
JUarpamMm Ha MpaKTHKe

IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE COlePKaAHNE (Coep:KaHue MPUKJIATHOTO MOAYJISA)

[TepBuunast 06pabOTKa CTATUCTUYECKUX NaHHBIX. [ padudeckoe ux npeacTaBicHUE.
HaxoxaeHne cpeTHuX XapaKTepUCTUK, HAOTIOAAeMbIX JTaHHBIX

IIpakTHyeckoe 3aHsiTHe

Tema 12.7 CopepxaHre y4eOHOTo MaTepuasa
Pemenue 3anau. OnemenTsl KoMOMHaTOpuKU. CoObITHE, BEPOATHOCTH COOBITUS. ClI0KEHNE U YMHOKEHHE
DNeMEHTHI BEPOSATHOCTEN
KOMOMHATOPHUKH, Konrpoabnnas padora
CTaTUCTHKH U TEOPUU
BEPOSATHOCTEM
Pazgen 13. 8 OK 01,
MHo:kecTBA. OK 02,
DJIeMeHThI TeOpuu OK 03,
rpa¢gos OK 04,
Tema 13.1 Copepxanue yueOHOro Marepuasa OK 05,
MHoxecTBa [Tonsarue mHOoxecTBa. [TonMHOXkecTBO. Onepaui ¢ MHOXKECTBaMHU OK 07
Jlexuus 2 1K 1.6
Tema 13.2 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJlepsKaHMe (colep:KaHNe MPHUKJIAJTHOTO MOLYJIsI)
Onepanuu ¢ Omnepanyu ¢ MHOXKecTBaMU. Perienue npukiaHpIx 3a1ad
MHOXECTBAMU IIpakTHYecKoe 3aHATHE 2
Tema 13.3 CojepkaHne y4eOHOro MaTepraa
['padsr [Tousitue rpada. Cesi3Hbli rpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH
IIpakTHyeckoe 3aHATHE 2
Tema 13.4 Cojeprkanre ydeOHOro MaTepraa
Pemrenune 3aj1a4. | Onepanun ¢ MHOXecTBamH. OmHCaHWE pPEANTbHBIX CUTYalMii C MOMOIIBIO MHOXXECTB.
MmuosxkectBa, I'padsl u ux | [Ipumenenue rpadoB K pEHICHHIO 33124
NpUMEHEHUE KonTposabHasi padora 2
212
Bcero:
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3. YCJIOBMS PEAJIU3ALIMUA IPOTPAMMBI YUEBHOM
JTACTUTIIAHBI

3.1. TpeGoBanusgs K MHHUMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
00ecre4YeHHu 0
KaOuner marematuku Ne 211: cnenuanu3upoBaHHas MeOenb (ITPeno1aBaTeabCKUil
CTOJI U CTYJI, MAPThI IBYMECTHHIE, CTYJIbsl YYUEHUUYECKHUE), I0CKa yueOHass HaCTeHHAas
TPEXDJIEMEHTHAsl, TMPOEKTOpP, HABECHOM H5KpaH, HOYTOYK, KOJOHKH, WHTEPHET,
METOJMYECKas JINTeparypa, ydyeOHO-HAIVSIIHbIE IMOCOOus, JIMHEHKa MeTpoBas,
VYToNbHUK JEepeBSIHHBINA, TPH IIKada CEKIMOHHBIX NJIsi XpaHEHUs JIUTEepaTyphl U
JEMOHCTPALIMOHHOTO 000pyI0BaHUs (C OCTEKJICHHON MepeHEN YacThl0), Ha OKHAX
KaITIO3U.
3.2. UudopmannoHHoe obecrieueHne 00ydeHust
[Tepevyernr HHGOPMAIIMOHHBIX TEXHOJIOTHIA

(KOMIUIEKT JIMIIEH3UOHHOTO 1 ¢cBoOoaHOTO [10)

Ne  Haspanme (ymnensusi\cBob6omuoe 110)

1. Cucrema ynpaBieHHs JUCTAHIIMOHHBIM oOydueHrneM Moodle
cBoooHoe 110

2. NudopmarimonHo-npaBoBbie cucteMbl «l apant» u «KoHCyIbTaHT+H»
cBoboaHoe I10 ayist oOy4varomuxcs

3. Microsoft office 365 JINLIEH3USA

4. Acrobat Reader c¢BoOomuoe [1O

5. CucTtemMbl aHTUBHPYCHOM 3aIUThI

nabopatopuu Kacniepckoro — nuieH3us

Ilepeyenr pexoMeHayeMbIX Yy4eOHbIX wu3AaHuii, HWHTepHeT-pecypcos,
JTOTOJIHUTEJIbHO JIUTEPATYPbl

OCHOBHbBIE UCTOYHUKHU:

1. AnreOpa m Hauana mateMarndeckoro ananuza. 10 - 11 kmaccel. ba3zoBblil u
yriyoneHHblil ypoBau: yueonuk / 11I. A. Anumos, FO. M. Konsarun, M. B.
Tkauesa [u np.]. - [Ipocsemenne, 2022. — 463

2. Teometpus 10 - 11 xnaccel. ba3zoBelil 1 yrinyOneHHbI ypOBHH: YUEOHUK / A.
B. Iloropenos. - IIpocsemenne, 2022, - 174

3. WupnuBunyanbHble KOHTPOJbHBIE PabOThI MO Kypcy «Anrebpa M Haudana
aHanuzay» st cryaeHtoB ¢akynsTera CIIO: mocobue mo maremaTuke AJis
CTYJIGHTOB TEpBOro Kypca ¢akyiabTeTa CpeaHero mnpoheccuoHaIbHOro
obOpazoBanus / benropoackuiil’ AY/ M.A. Cemepnuna, H.C. TTabonkoBa —
benroponackuiil’ AY, 2022

4. Pabouas TeTpanmp Mo Kypcy «AnreOpa W Hayanga aHalu3a» I CTYJICHTOB
dakynsTeta CI1O/benroponckuiil AY/ H.C. ITa6onkosa, M.A. CemepanHa —
benropoxn: benropoackuiil’ AY, 2022

5. Maremaruka B Ta0IuIax M cxemax: MocoOHue AJid MOArOTOBKH K 3K3aMEHY
JUIsl CTYZIGHTOB TIEPBOI0 Kypca CpeaHero npodecCHoHAIbHOTO 00pa3oBaHust/
benroponckuit I'AY/ I'.B. bpaxunuk, H.C. [1labonkoBa, M.A. CemepHuHa,
T.H. Mununna — benropon: benroponckuiil’ AY, 2020

JlonoJIHUTEIbHBIE UCTOYHUKHU:
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1. http:/lib.belgau.edu.ru— 3b benropoackoro 'AY
2. http://znanium.com — 9bC «3Hanuym»
3. http://e.lanbook.com — 3BC «Jlanb»
4. http://ebs.rgazu.ru — 9bC «AgriLib
4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOHN

JUCHUATNIUHBI

KoHTpoib, U omeHka pe3yabTaTOB OCBOEHHUS 00I1€00pa3oBaTeIbHON
JUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 JUCIHUILTHHAPHBIE Pe3yJIbTaThl, HAPaBJICHHbIC
Ha ¢opMupoBaHHE OOHMX U MPO(EeCCHOHATBHBIX KOMIETEHIMHA MO pa3aenaMm |
TEMaM CoJIepKaHHs yueOHOTo MaTepuana.

OPUMEHUTEIIBHO K
PAa3JIMIHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,3.4

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

P 5, Temrr 5.1, 5.2

P 6, Temn1 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-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
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 T-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
IT-o/c, 12.4, 12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

Oo6masi/npogeccuoHabHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIETEHIIUsI MepOnpusITHS

OK 01. Beioupars cioco6sr | P 1, Tema 1.1, 1.2, 1.3 [T-o/c', 1.4, | TectupoBanue

peleHus 3a1a4y 1.5,1.6 VYeTHBI o1poc

npo¢eCcCUOHATBHON P2, Temsr 2.1,2.2,2.3,2.4,2.5, NuauBunyansHas

IEeITeIbHOCTHU 2.6 camocTosTelbHas paboTa

KontponbHas padota
Brimonnenue
9K3aMEHALIMOHHBIX 33/1aHUN

OK 02. Mcnonp3oBath
COBPEMEHHBIC CPEJICTBA
MOMCKa, aHaIH3a U
HMHTEPIPETAINH
uHdopMaIuu, 1
nH(POPMAIMOHHbIE
TEXHOJIOTHH TSI
BBITIOJTHCHHS 33,124
npodeccuoHaIbHOU
JeSTEIIbHOCTH

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Tems1 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, Tems1 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,Temn1 7.1,7.2,73,74,7.5,

TectupoBanue

VYeTHBIN o1poc
NuauBuayanbHas
camocTosiTeNnbHas pabora
KonTponbhas pabota
Brinosinenue
9K3aMEHALIMOHHBIX 33/1aHUN
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http://ebs.rgazu.ru/
http://lib.belgau.edu.ru/
http://e.lanbook.com/
http://znanium.com/

7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

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-0/c,11.17
P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4, 12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. [lmanupoBath 1
pean30BBIBATH COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
NpeANPUHIUMATEIBCKY IO
JESITEIILHOCTh B
npodeccruonanbHol chepe,
WCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHsAX

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Tems1 3.1,3.2,3.3,3.4

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

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 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10 I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-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
IT-o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYeTHBIN o1poc
NuauBuayansHas
camocTosiTeNnpHast pabora
KonTponbhas pabota
Brinosinenue
9K3aMEHAIIMOHHBIX 33/1aHUN

OK 04. O¢dpexruBHO
B3aWMO/ICHCTBOBATh U
paboTarh B KOJJIEKTUBE U
KOMaHJIe

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Temrr 3.1, 3.2,3.3,34

P4, Temb14.1,42,43,44,45,
4.6 I1-o/c, 4.7

P 6, Temnr 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,Temw1 7.1,7.2,73,74,7.5,
7.6,7.7,1.8,7.9,7.10I1-o0/c, 7.11
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5I1-

TectupoBanue

YcTHBINM onpoc
NunuBuayanbHas
caMOCTOsTeNIbHas paboTa
KonrponsHas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH
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o/c, 9.6

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

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-0/c,11.17
P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4, 12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. Ocy1iiecTBisTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHUKAITUIO Ha
TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4€TOM 0COOEHHOCTEN
COIIMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Tems1 3.1,3.2,3.3,3.4

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

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.,7.8,7.9,7.10 I1-o/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 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-0/c,11.17
P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYeTHBIN opoc
NunuBuayansHas
camocTosiTenbHast pabora
KonTponbhas pabota
Brinosinenue
9K3aMEHALIMOHHBIX 3a/1aHUN

OK 06. ITposBnsaTh
TPaKIaHCKO-
NaTPUOTUUYECKYIO TTO3UITHIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE TOBEJICHNUE Ha
OCHOBE TPaTUITMOHHBIX
00111eYeI0BEUECKIX
IIEHHOCTEH, B TOM YHCJIC C
y4€TOM FrapMOHM3AIUU
MEKHAIIHOHAIbHBIX 1
MEXPEJIUTHO3HBIX
OTHOIIEHUH, TPUMEHSTh
CTaHJapThI
AHTUKOPPYIIIUOHHOTO
TTOBEJICHUS

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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, 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 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-0/c,11.17

TectupoBanue

YcTHBINM onpoc
NunuBuayanbHas
caMOCTOsITeNIbHas paboTa
KonrtponsHas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH

OK 07. ConeicTBOBaThH
COXPaHEHUIO OKpYKaroLen
cpelbl, pecypcocOepexeHuto,
MIPUMEHSITh 3HaHUS 00
U3MEHEHUHU KJIMMaTa,

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

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

P 3, Temnr 3.1,3.2,3.3,34

TectupoBanue

VYeTHBI onpoc
NunuBunyansHas
camocTosiTeNbHas padoTa
KontposbHast pabota
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MIPUHITUIIBI OEPEHKITUBOTO
MPOU3BOJCTBA, I3 (HEKTUBHO
JIEACTBOBAThH B
Ype3BhIYAITHBIX CUTYAIHIX

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

P 6, Temn1 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 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

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

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
IT-o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

Brinmonnenune
SK3aMEHAIIMOHHEIX 3aaHUNI

IIK 1.6. ®opmupoBatb
HEPBUYHYIO OTYETHOCTH 110
pe3ysbTaTtaM BbIIOJIHEHUS
paboT, B TOM uucie B
3JIEKTPOHHOM BUJIE.

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

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

TectupoBanue

YcTHblit onpoc
NunuBunyanpHas
caMOCTOsTeNIbHas paboTa
Konrponsnas pabora
Bremonnenune
9K3aMEHAIIMOHHBIX 3aJaHul

IIK 2.6. ®opmupoBarb
NEePBUYHYIO OTYETHOCTH 1O
COJIEP’KaHUIO U Pa3BEACHUIO
CEIbCKOXO35IMCTBEHHBIX
KUBOTHBIX, YUETY
MPOTYKIIUU
KUBOTHOBOJICTBA, B TOM
YHUCJIE B DJIGKTPOHHOM BUJIE.

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Temrr 3.1, 3.2,3.3,34

P4, Temb14.1,42,43,44,45,
4.6 I1-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 Temsr 7.1,7.2,7.3,7.4,7.5,
P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

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

TectupoBanue

YcTHBINM onpoc
NunuBuayanbHas
caMOCTOsITeNIbHas paboTa
KonrtponsHas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH
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