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PabGouas mporpamma oOGuieobpazoBatenpHoil aucuuminasl OOA.07 MaremaTuka
pazpadorana B cootBeTcTBUU ¢ DI'OC cpennero obmero obpazoBanus (IIpukas
MunuctepctBa oOpazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413 «O6
YTBEP)KJIEHUU (PenepaibHOro TOCYIapCTBEHHOIO 00pa3oBaTENbHOrO CTaHAAPTa
CpeaHero oo01ero oopa3oBaHus», ¢ U3MEHEHHUSIMU U JOTIOJIHEHUSAMU OT: 29 nekadps
2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 centsi6ps, 11 nexadbps 2020 r., 12
aBrycta 2022 r.), ¢ yderoM TpeOOBaHUH (eaepasbHOro TOCYIapPCTBEHHOTO
00pa3zoBaTeILHOTO CTaHJapTa cpeaHero npodeccruonanibHoro oopasosanus 08.02.08
MoHTaxk u HJKcmyarauus oOopyAoBaHuss U cucteM razocHaOxenus (IIpuxas
MunucTtepcTBa 00pa3oBanus u Hayku PD ot 5 ¢espans 2018 r. Ne 68), npumepHoii
OCHOBHOHM 00111€00pa30BaTeIbHOM MPOrpaMMbl MO JAMCHUIUIMHE MartemaTuka ass
npodeccruoHaIbHBIX 00111e00pa30BaTeNbHBIX OpraHu3aiuii, yreepxxaeHHon CoBeToM
MO0 OICHKA COJIEpXaHWig M KauecTBa IMPUMEPHBIX paboyux mporpamm
o011eo0pa3oBaTeIbHOTO U COLMANBHO-TYMAaHUTAPHOTO  IHUKIOB  CPEIHEro
npodeccuonanabaoro obpasoanus (IIporokonr Neld4 ot 30 HosOps 2022r.),
nporpaMMmbl BocnuTaHusi no cnenranbHocTh 08.02.08 MOHTaX H 3KCIUTyaTarus

O60py,IIOBaHI/I}I 1 CUCTEM Ia30CHA0KEHMUS.

Opranuzanus-pazpadotuauk: ['BIIOY «Tpoutikuii TeXHOIOTHUECKUN TEXHUKYM).
Pazpabotunk: A. B. EBmokumoBa, mnpenomaBaTeiab MaTeMaTHKH, IIEPBOM

KBTI (UKAITMOHHON KaTETOPHH.

PaccmoTpena Ha 3acemaHuyd HUKIOBOM METOJMYECKOM KOMHCCHUHU IPEIOJaBaTeNICh

obmeoo6pazoBarenbHbIX AuctuminH, OI'CO u EH nukios

ITpotokom Ne 9 ot «26» mast 2023r.
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1. OBILIAS XAPAKTEPUCTUKA PABOYEM TPOTI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIVIMHBI MATEMATHKA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO

OO6mieoOpa3oBaTenbHas  IUCHMIUIMHA — «MaTeMaTthka»  SIBISIETCS  4YacTbhiO
npeaMeTHon  obnmactu «Martematuka M UHpOpMAaTHKa»,  W3y4yaeTcs B
obmeoopazoBarenbHoM I1ukie yueoHoro tiana OII  CIIO I'BIIOY «Tpowurkuii
TEXHOJOTUYECKUI TEXHUKYyM» TIO cnenuaipHocT  08.02.08 MoHTax u
JKCITyaTanust ~ OOOpYyJOBaHUS M CUCTEM  Ta30CHAOXKEHMs, C  y4eTOM
npodeccruonanpHoi HanpasienHoctu GI'OC CIIO.

1.2. Ilenu v TUTAHUPYEMBIC PE3YITbTATHI:
1.2.1 Tlenu o6mieo6pa3oBaTeIbHON AUCITUTIIIMHBI

Conepxxanue MPOTrpamMMbl o01reo06pa3zoBaTebHON JTUCIUTITAHBI
«MareMaTuka» HampaBiIeHO Ha JIOCTH)KEHHE pE3yJbTaTOB €€ H3Yy4YeHHs B
coorBeTcTBUM ¢ TpeboBanusiMu DPI'OC COO c¢ yuyerom mpodecCHOHATBHOM
HanpasieHHoct @I'OC CIIO.



1.2.2. Pe3yabTaThbl 0OCBOEHHA 001e00pa3oBaTe/bHOM JucuUIUIMHBI B c00TBeTcTBHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC

COO.

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3yJ1bTaTI)I OCBOCHHUSA NUCHUIIJINHDBI

Oo0mue

I[chmmnnapnble

OK 01 Bri6upats criocoOsr
pereHus 3a1a4
npodeccuoHaIbHOM
JEATEINbHOCTH
MPUMEHUTEITEHO

K Pa3JINYHBIM KOHTEKCTaM

- TOTOBHOCTH K Tpyay,
MacTepCTBa, TPYAOIO0UE;
- TOTOBHOCTh K aKTUBHOU JEATEIHLHOCTH
TEXHOJIOTHISCKOM u COITMAJIbHOM
HaIpaBJIEHHOCTH, CIMOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEILHO BBIMOIHSTH
TaKylo JIeATebHOCTb;

OCO3HaHUEC I CHHOCTH

- HMHTEpEC K pa3InYHBIM chepam
pohecCHOHANTBHOM JIeATETLHOCTH,
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU

[MO3HABATEIHHBIMU JI€HCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOSITCIIEHO (hopMyIUpOBaTH "
aKTyaJIM3UpPOBaTh MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH IMPU3HAK WU
OCHOBaHUS JUIS CpPaBHEHUS, KiacCH(DUKAIMH H
000011IeHM;

- ONpENeNATh IIENH JCSITeIbHOCTH, 3aaBaTh
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,

- BBISBIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

-  BHOCHTb KOPPEKTHBBI B JICATCIBHOCTD,
OIICHUBATh COOTBETCTBHE pPE3YyJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCJCACTBUN ACITEIbHOCTH;

-  pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPU
peIICHUH KU3HEHHBIX TPo0IeM

0) 60a30BBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMHU yueOHO-

-BJIQJIETh METO/IaMU JI0KA3aTeIbCTB, AITOPUTMAMU PEIICHUS 3a/1a4;
yMeHue GOpMyIMpoBaTh ONPEACTICHHS, AaKCHOMBI U TEOPEMBI,
NPUMEHSTH WX, TPOBOJUTH JJOKA3aTEIbHBIE PACCYKACHUS B XOJI€
peleHus 3a/1ad;

- YMETh OTIEPHPOBATH MOHATHIMHU: CTETIEHb YMCIIA, JIOTapu(M YnCIIa;
YMEHUE BBITIOHATH BEIUMCIICHUE 3HAYCHUN 1 TpeoOpa3oBaHus
BBIPAYKEHUI CO CTENEHSAMH U Jlorapudmamu, npeoOpa3oBaHus
JTpOOHO-PAIIMOHATIEHBIX BRIPAKECHHI;

- YMETh OTIEPHPOBATH MOHATHIMU: PAUOHATBHBIC,
UppanroHabHbIE, TOKa3aTeIbHbIE, CTENICHHBIC, JToTapu(Mudeckue,
TPUTOHOMETPHUYECKHIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: (HYHKIINS, HETIPEPhIBHAS
byHKIMS, TPOU3BOIHAS, TIEpBOOOpa3Hasi, ONpeieIeHHbII UHTErpa;
YMETb HaXOUTh MPOU3BOAHbBIE JIEMEHTAPHBIX QYHKIINH, HCIIOJIB3Ys
CIIPaBOYHBIE MaTEPUAJIbl; UCCIIEOBATh B MPOCTEUIINX CITydasx
(GyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAMOOJIbIINE U HAUMEHBIIIHNE
3HaYeHUs] GYHKUUN; CTPOUTH I'pa)Ki MHOTOYJICHOB C
HCIIOJIb30BaHUEM amlapaTa MaTeMaTUYeCcCKOro aHajan3a; IPUMEHATh
MPOU3BOJIHYIO IIPH PEICHUH 3a]1a4 Ha JBUKECHHE; PelliaTh
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha HAUOOJIBbIINE U
HAaUMEHBIIINE 3HAUCHUS, Ha HAX0XK/IEHUE MTyTH, CKOPOCTH U
YCKOPEHUS;

- YMETbh OINEPHUPOBATH MOHATUSAMH: pAllMOHATIbHAS (PYHKIINS,
nokasarenbHas PyHKIUs, CTeNeHHAs PyHKIUS, JJorapudmMudeckas
byHKIMSL, TPUTOHOMETpUYecKre PyHKIUU, OOpaTHbIE (PYHKIIUU;
YMEHHE CTPOUTH TpadUKU U3Y4EeHHBIX (DYHKIUH, UCIIOIH30BATh
rpauKy Ipu U3y4€HUH MPOLIECCOB U 3aBUCUMOCTEH, MPH pEeIlIeHHH
3aJa4 U3 ApYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3 PealbHOM KU3HU;
BBIpaXKaTh GOpPMYIaMH 3aBUCUMOCTH MEXIY BEINUYMHAMU;




HCCIIEN0BATENBCKON u IIPOEKTHOMN
ACATCIBbHOCTH, HaBbIKaMH paspcuicHuAd
pooem;

- BBIABJIATH NPHUYUHHO-CJICACTBCHHBIC CBA3H H
AKTYaJIM3NUpOBaTh 3a/ady, BbIABUIdaTb T'HIIOTC3Y
€c peuicHuA, HaXO0IUTh APTYMCHTLI JJIA
JI0Ka3aTelibcTBa CBOUX YTBEPKACHHM, 3a/1aBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS;

- AHAJIM3UPOBATH IMOJYUCHHBIC B XOJC PCIICHUA
3aa4u pE3ylibTaTbl, KPUTHYCCKN OLCHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCIIOBHUAX;

-- YMCTH NIEPCHOCUTH 3HAHUS B IMO3HABATCIBHYIO
U IPAKTHYECKYI0 001aCTH KUZHEACSITEIbHOCTH;
- YMCTb HHTCIpHUPOBATH 3HAHUA U3 PA3HBIX
MPeAMETHBIX 00JIacTeH;

- BbIIBUraTh  HOBBIE  HJIEH,
OpUTMHAJIbHBIE TIOJIXO/Ibl U PELICHUS;
U CIOCOOHOCTh WX  MHCHOJb30BaHUS B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

npeaiaraTh

- YMETh pellaTh TEKCTOBBIC 3aJa4l Pa3HbIX TUIIOB (B TOM YHUCJIE Ha
MPOLICHTHI, JOJU U YaCTH, HA ABUXKEHUE, PaOOTYy, CTOUMOCTb
TOBApOB M YCJIYT, HAJIOTH, 3aJ]a4u U3 00JaCTH yIpaBiICHUs TUYHBIMU
U CEMCHHBIMU (PMHAHCAMH ); COCTABIISATH BBIPAKCHHUS, YPAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEOBATh
MOJIyYEHHOE PEIIeHNE U OLIEHUBATh IPaBIONOJ00HOCTh
pe3yJIbTaToB;

- YMETh OTIEPUPOBATH MOHATUSIMH: CpeiHEe apu(hMETHUIECKOEe,
MeauaHa, HauOoJbIlee M HauMEHbIIIee 3HaUCHUs, pPa3Max,
JMCTIepcusi, CTAaHIapTHOE OTKJIOHEHHUE YHCIIOBOrO Habopa; yMeTh
W3BJIEKATh, MHTEPIIPETUPOBATH WH(OPMAIIHIO, TIPEICTABICHHYIO B
Tabnuiax, Ha JuarpaMmax, rpadukax, OTpakarollyro CBOMCTBa
peaTbHBIX MPOIIECCOB M SIBICHU; MPECTABIATh HH(POPMAIIUIO C
MOMOIIIBIO TAOJHUIT U AUArpaMM; UCCIIE0BATh CTATUCTHYECCKUE
JAaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM rpaduuecKux METOI0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHITUAMHU: CITyYaHHBINA OMBIT U CITy4ailHOE
coOBbITHE, BEPOSITHOCTD CIYYafHOTO COOBITHSI; YMEHUE BHIYUCIIATD
BEPOSITHOCTH C UCIMOJIb30BaHUEM TpadUUeCKUX METOJIOB; IPUMEHSTh
(bOopMyIIBI CIIOKEHUSI U YMHOKEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTel ¥ GOopMYIIBI IPU PEIIEHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peasibHbIX COOBITHIT; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYUHAMU;
YMEHHE MMPUBOJIUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETb OINEPHUPOBATH MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIIUBAIOLIUECS MPSMBIE,
NapauieTbHOCTh U MEPIEHIUKYASIPHOCTD MPSIMBIX U MJIOCKOCTEH,
YroJI MeXAY MPSAMBIMU, YTOJ MEKIY IPSIMOU U MIIOCKOCTBIO, YTOJI
MEX/1y IIIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXTy IPSIMBIMU, PACCTOSHIE MEXKAY TIOCKOCTSIMU;
YMEHHE UCIIOJIb30BaTh MPH PEIICHUH 33]]a4 U3Y4YeHHbIE (aKThl U
TEOpPEMBI INIAHUMETPUH; YMEHUE OLIEHUBATH Pa3Mepbl 00bEKTOB
OKPYXAIOILEr0 MUPA;

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOTOTPAaHHUK, CEUYECHUE
MHOTOTpaHHMKA, Ky0, MapajieNnenuie]], mpu3Ma, nupamuaa, Gurypa




¥ TIOBEPXHOCTh BpAIllEHUs, LMIMHAP, KOHYC, map, cepa, ceueHus
¢Gurypsl BpaiieHus, IIOCKOCTh, Kacaroascs cepbl, HUINHAPA,
KOHYCa, TUIOIIA/Ib MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA,
WIAH]IPA, TUIOIIaab chepbl, 00beM KyOa, MPSMOYTOJIBLHOTO
napaieNenuena, MupaMuabl, IPU3MBI, HWIMHIpA, KOHYCa, [1apa;
YMEHHE U300pakaTh MHOTOTPAHHHUKH W TIOBEPXHOCTH BPAIIICHUS, X
CCYCHUS OT PYKH, C TIOMOIIBIO YEPTESIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE PAaCIiO3HABATH CHMMETPHIO B
POCTPAHCTBE; YMEHHE PACIIO3HABATH MTPABHIBLHBIE MHOTOTPAHHUKH;
- YMETh ONEPUPOBATH MOHATUSIMHU: JIBIKCHUE B TIPOCTPAHCTRBE,
noI00HBIE (PUTYPHI B TIPOCTPAHCTBE; MCIIOIB30BATh OTHOLIICHHE
IoIaiel NOBepXHOCTEN U 00bEMOB MOJOOHBIX PUTYp IIPU
peIIeHuN 3a1a9;

- YMETh BBIYUCIIATH TEOMETPHUSCKUE BEIMUUHBI (JUTHHA, YTOJI,
IO b, 00BEM, TUIOMIAIb TOBEPXHOCTH ), UCTIONB3YS H3yYeHHBIC
(bOpMyYITBI U METOJIBI;

- YMETh ONIEPHPOBATH MOHATHIMU: TPSMOYTOJIbHAS CHCTEMA
KOOPJAWHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHHUE, YTOJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MTPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIIBIO
U3yYEHHBIX (POPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE
MEXy IBYMSI TOYKAMH;

- YMETh BBIOMPATH IMOAXO SN H3YYSHHBIA METO/ ISl PEIICHUS
3aj[a4¥, pacro3HaBaTh MaTeMAaTHYECKUE (PAKThl 1 MATEMAaTHYCCKUE
MOJICJIN B TIPUPOIHBIX M OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE,
YMEHUE MPUBOIUTH MPUMEPBI MATEMATHYECKIX OTKPBITHHA
POCCHUIICKON ¥ MUPOBOM MAaTEeMaTHYECKOW HAYKH.

- YMETh ONIEPUPOBATH MOHATHIMU: ONPEICIICHIE, AaKCHOMA, TEOpEMa,
CJIC/ICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIC
dbopMynupoBku; ymeHue GopMyaupoBatb oopaTHoe U
MPOTUBOTIONIOKHOE YTBEPKACHUE, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, UCIIOJIB30BaTh METOJI MAaTEMAaTHUECKON UHIYKIINH;
MPOBOAMTH JIOKA3aTENbHbBIE PACCYXKACHUS MIPH PEIICHUU 33]1a4,
OIICHUBATh JIOTUYECKYIO MTPABIIIBHOCTH PACCYXKIACHHIA;

- YMETh ONEPHUPOBATH MOHATUSIMHU: MHOYKECTBO, TOJJMHOKECTBO,




orepanuy HaJl MHO)KECTBAMH; YMEHHUE UCII0JIb30BaTh TEOPETUKO-
MHOYXECTBEHHBIN armapar AJisi ONUCAHUS PEATbHBIX NPOLIECCOB U
SIBIICHUH MTPH PELICHUH 3334, B TOM YHUCJIE U3 APYTUX YIeOHBIX
pEMETOB;

- YMETh OTIEPUPOBATH MOHATHIMU: Tpad, CBA3HBINA rpad, I1epeso,
UK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh M OTIMCHIBATH Tpadbl
Pa3IMYHBIMU CTIOCOOAMU; MCTIOJIB30BATh IPpadbl P PEIICHUN
3am1aq;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMU: COYETAaHHE,
MepecTaHOBKA, YUCJIO COUETAHUM, YMCIIO TTEPECTAHOBOK; OMHOM
HeroToHa; ymMmeHHE TPUMEHATh KOMOMHATOPHBIE (DaKTHI U
paccyKIeHHs Ui pelIeHNs 3a7ay;

-YMETb OTIEPHPOBATH OHATHIMHE: HATYPAITBHOE YUCIIO, IIEJI0E YHCIIO,
OCTaTOK IT0 MOJIYJITIO, PAIIHOHAIEHOE YHCII0, HPPAIIHOHAIBLHOE
YHCII0, MHOKECTBA HATYPAIBHBIX, [ENBIX, PAIlHOHATBHBIX,
JEWCTBUTEILHBIX YUCEI; YMEHHE UCTIOI30BaTh MPHU3HAKU
JeTMMOCTH, HAaNMEHBIINH OOIINi AeTUTENh M HaNMEHbIIIee o01ee
KpaTHoe, anroput™ EBKina npu pemennu 3aaa4; 3HaKOMCTBO C
Pa3INYHBIMU MTO3UIMOHHBIMHA CHCTEMaMH CUHCIICHHS;

- yMETh CBOOOIHO OTIEPHPOBATH HOHATHAMHU: CTENEHb C IIEIIBIM
HIOKa3aTeseM, KOPeHb HaTypalbHOW CTETICHH, CTETICHb C
palMOHAFHBIM [TOKA3aTeNIeM, CTETICHb C ICHCTBUTEIILHBIM
(BeIIECTBEHHBIM) [TOKA3aTEINIEM, JIOTapU(PM YHCIIa, CHHYC, KOCUHYC U
TaHT'CHC TPOU3BOJIHOTO YHCIIA;

- YMETb OTIEPUPOBATH MOHITUSAMH: TOXKJIECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABCHCTBO, CUCTEMA YPaBHEHUH 1
HEPaBEHCTB, PABHOCWIIBHOCTh YPaBHEHHI, HEPABEHCTB U CUCTEM,
panuoHalbHbIE, UPPALOHATILHBIC, TIOKa3aTeIbHbIC, CTCTICHHBIE,
aorapu(MUUECKHe, TPUTOHOMETPHYECKIE YPAaBHEHUS, HEPAaBCHCTBA
Y CUCTEMBI; YMEHHUE pelaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3TUYHBIX PUEMOB; PEIIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JUIs PELICHUsI MaTeMaTHUECKUX 331a4 U 3aa4 U3
pa3InYHbIX 001acTel HAYKU U pealbHOM KU3HH,

-yMeTb CBOOOJIHO ONEPHPOBATh NOHATHAMMU: I'pauK GYHKIUH,




oOparHas QyHKIHS, KOMIO3ULUS (PYHKIUHA, THHEHHAs QyHKIHA,
KBaJipaTuyHasi QyHKIHsI, CTeNIEHHAs! ()YHKIIHSI C LIETBIM
1oKa3zaresieM, TPUrOHOMEeTpuieckrue (GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIINHU, TIOKa3aTeIbHAs 1
norapupmuyueckas QyHKIMH;, YMEHUE CTPOUTH Tpadukn GyHKINH,
BBITIOJIHATH MPe00pazoBaHus rpaduKoB (PyHKIIHIA;

YMEHUE HCII0JIb30BaTh rpaduKu (GYHKIUH JUTS U3Y9IEHUS POLIECCOB
¥ 3aBUCHMOCTEH TPU PEIICHUH 3a/1a9 U3 APYTUX y4eOHBIX
NPEIMETOB M U3 PEATBHOM KU3HH; BRIpAXKATh (OPMYIIaMu
3aBHCHMOCTH MEXIY BEITMUNHAMH;

yYMEHHUE CBOOOIHO OMIEPUPOBATH MOHITHSIMHU: YETHOCTh (DYHKIINH,
NEePUONIHOCTD (DYHKIIUH, OTPAaHHUEHHOCTH (DYHKITHH,
MOHOTOHHOCTb (DYHKILIUHU, SIKCTPEMYM (YHKIIMH, HAUOOJIbIIIEe U
HaMMEHbIIIee 3HAYCHUsT QYHKIIH Ha TIPOMEXYTKE; YMEHHE
MIPOBOJIUTH MCCIIeI0BaHUE (DYHKIINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U IpaUKH QYHKIUN JUI peleHus
YpaBHEHMH, HEpPAaBEHCTB U 33/1a4 ¢ IapaMeTpamMu; n300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUIN YpaBHEHHIA,
HEPaBEHCTB U UX CHCTEM;

- yMeTh CBOOOTHO ONIEPUPOBATH MOHATHSIMU: TIOCIEI0BATEIBHOCTD,
apudMeTHuecKas IporpeccHsi, FreoMeTprUIecKas Iporpeccus,
0eckoHEeuHO yObIBarOIasi FeOMETpUYECKas IPOrpeccusi; yMeHUe
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOIBIO
PEKYPPEHTHBIX GOpMYII;

- YME€Th ONIEPUPOBATH MOHATHSIMU: HENPEPHIBHOCTh (DYHKIINH,
acUMITOTHI rpaduka GyHKLIMH, IepBast U BTOpast IPOU3BOIHAS
(GYHKIIUH, FeOMETPUYECKUN 1 (PU3HMUECKHUI CMBICT IPOU3BOIHOH,
nepBooOpasHasi, ONpeeSICHHbIN HHTErpajl; yMEHUE HaXOIUTh
acUMITOTHI rpaduka GYyHKINHU; YMEHUE BBIUUCIATH IIPOU3BOJHbBIE
CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIUH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K TpapuKy GyHKINH;

YMEHHUE MCII0JIb30BaTh MPOU3BOAHYIO Ul UCCIIEAOBAHUS (QYHKIIHM,
JUIL HAXOJKJICHUSl HAWTY4IlIero pelieHus B IPUKIIAJHBIX, B TOM
YHcIie COLMAIbHO-?PKOHOMUYECKHUX U (PU3MUYECKHX 3a/1a4ax, JUIs
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOUTh TUIOMAAN U 00bEMBI




Guryp ¢ MOMOIILI0 UHTETPAJIA; IPUBOTUTH PUMEPHI
MaTEMaTHYECKOI'0 MOJIEIUPOBAHUS C TIOMOLIBIO

G depeHInaTbHBIX YpaBHEHUI;

- YMETh OTIEPUPOBATH MOHATHIMU: KOMILICKCHOE YUCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YK CIIa, MOIYJIb U APTYMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3aricu KOMIUIEKCHBIX YHCEelT
(reomeTpuyeckasi, TPUTOHOMETPHUYECKas U anredpandeckas); yMeTb
IPOM3BOJIUTH APHU(PMETHIECKUE TEHCTBHSI ¢ KOMITJICKCHBIMH
YHUCIIAMU; TTPUBOIUTH MIPUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX
YHCell;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CPEAHEE
apudmeTnyeckoe, MeuaHa, HanboJblllee U HaMMEHbIIee 3HAUECHNUS,
pa3Max, Tucrnepcus, CTaHAapTHOE OTKIIOHEHHE [Tl OTTCAHUS
YHCIIOBBIX JJaHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHUYECKIE TAHHBIE,
B TOM YHCJIE C MPUMEHEHUEM T'paUIeCKUX METOIOB U dJIEKTPOHHBIX
CpencTB; TpaduUYecKH HCCIeA0BaTh COBMECTHBIE HAOIIOACHHUS C
MOMOUIBIO JUArpaMM pacCE€MBaHUs U JIMHEHHON Perpeccuy;

- YMETb HaXOJIUTh BEPOSATHOCTHU COOBITHI C UCHOIH30BAHUEM
rpaduuecKkux MEeTOA0B; MPUMEHSTH ISl peIIeHUs 3a1a4 (GOPMYIIbI
CJIO’KEHUSI 1 YMHOYKEHUS BEPOSITHOCTEH, (pOopMyITy MOJTHOM
BEpOSATHOCTH, popmyny bepHyinm, komOuHaTOpHBIE (DaKTHI U
(bopMyIIbL; OLIEHUBATH BEPOSTHOCTU PEATbHBIX COOBITUI; YMEHUE
OTIEpUPOBATh MOHIATUSIMU: CIy4aiiHas BEIMUMHA, PaCIpeleieHHe
BEPOSITHOCTEM, MaTEMaTHUECKOE 0XKHIaHUE, AUCIIEpPCUs U
CTaH/IapPTHOE OTKJIIOHEHHE CIYyYalHOW BEJIMYUHBI, QYHKIIUU
pacnpeeneHus ¥ IIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOrO U
HOPMAJIBHOTO paclpeAeNeHil; yMEHHE HCI0Ib30BaTh CBOKWCTBA
M3YYEHHBIX paclpeieieHH sl pelIeHus 3a/1a4; 3HAKOMCTBO C
HOHITUSIMH: 3aKOH OOJIBIINX YHCET, METO/IbI BBIOOPOUHBIX
UCCIIEIOBaHM; yMEHHE MPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATUAMU: TOUKA, MpsMasi,
IUIOCKOCTB, POCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yroJ,
JIBYTPAHHBIN YroJl, TPEXT'PAHHBIN YTOJI, IepeceKaromecs,
napaJuieIbHbIC U CKPEIIUBAIOIINECS MPSIMbIE, MAPAIIEIBHOCTh U




NEPICHIUKYISIPHOCTD MPSAMBIX H IJIOCKOCTEH, YTrOJI MEX Iy
IPSIMBIMU, YTOJI MEX]Ty TIPSIMOU U TUIOCKOCTBIO, YTOJI MEKITY
TUTOCKOCTSIMU; YMEHUE MCIIOIh30BATh MPHU PEUICHUN 3a/1a9
W3YYCHHBIC (PAKTHI U TEOPEMBI TUIAHUMETPHH; YMCHHE OTICHUBATH
pa3Mepsl 00bEKTOB B OKPYKAIOIIEM MUPE; YMCHHE OTICPUPOBATH
MOHSTHSIMHA: MHOTOTPaHHUK, CCUCHUE MHOTOT'PAHHUKA, TTPABMIbHBIHA
MHOTOTPaHHUK, MPU3Ma, TUpaMua, (pUrypa u moBepXHOCTh
BpalllCHUs, IFIMHIP, KOHYC, 11ap, cdepa, pa3BepTka MOBEPXHOCTH,
CCYCHUS KOHYyCa U IWIHH]IPA, TapaJUIeITbHBIC OCH WU OCHOBAHUIO,
CeueHwue mapa, II0CKOCTb, Kacaromasics cepsl, HMIHHIPA, KOHYCA;
YMEHHE CTPOUTH CEUCHNE MHOTOTPAHHHKA, N300pakaTh
MHOTOTPaHHUKH, QUTYPBI U IOBEPXHOCTH BPAIIICHHUS, X CEUCHUS, B
TOM YHCJI€ ¢ TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE TPUMEHSTh
CBOKMCTBA reOMETPUIECCKUX (QUTYP, CAMOCTOSATEIBHO (POPMYIUPOBATH
OTIpeJICIICHUS N3ydaeMbIX (DUTYp, BBIJIBUTATH THIIOTE3bI O CBOMCTBAX
¥ TIPU3HAKAX T€OMETPUIECKHUX UTYp, 000CHOBHIBATH HIIH
OTIPOBEPTaTh MX; YMEHUE TIPOBOIUTH KIIaCCU(DUKAITUIO PUTYD 110
pa3IMYHBIM MPU3HAKAM, BBITIOHATH HEOOXOIMMbIC
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS;

- YMeTh CBOOOTHO OTIEPUPOBATH MOHATUSMU: TUIOMIAb GUTYPHI,
00beM GUrypbl, BETUYMHA yIJIa, PACCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSIHUE MEKIY MPSMBIMHU, PACCTOSIHHE MEXTY
TUIOCKOCTSIMU, TUIOIIA/h chepbl, III0MIa b IIOBEPXHOCTH MTUPAMUIBI,
NPU3MBI, KOHYCa, IWIHHIPA, 00beM Ky0a, IPSIMOYTOJIBHOTO
napajieNienuea, MMpaMuIbl, IPU3MBbI, IWIKHIpA, KOHYCa, [1apa;
YMEHHUE HAaXOIUTh OTHOIIICHHE 00HEMOB TIOI00HBIX PUTYD;

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMU: JIBHIKCHHE,
napajieNIbHbINA IEPEHOC, CHMMETPHS Ha TUNIOCKOCTH U B
POCTPAHCTBE, IIOBOPOT, MPEOOpa30BaHKUE MO00MS, TTOI00HBIE
(GUrypsl; yMEHHE pacrio3HaBaTh paBHbIC U NOI00HBIE (PUTYPHI, B TOM
YHClie B IPUPOJIE, UICKYCCTBE, apXUTEKTYPEe; YMEHUE HCIIOIh30BaTh
T€OMETPUYECKHE OTHOIICHHUSI, HAXOJUTh T€OMETPHUUECKHE BETHIUHbI
(IMHA, YroJI, TUIoIIalb, 00BEM) MPHU PEIICHUH 3324 U3 IPYTUX
yueOHBIX MPEAMETOB U U3 PEabHOM KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU: MPSIMOYTOJIbHAsS




CUCTEMa KOOPJMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEAECHNE BEKTOPA HA YUCIIO,
pa3iioKeHne BEeKTopa Mo 0a3ucy, CKaIsipHOE MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXK Y BEKTOpPaMU; YMEHUE
UCII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOA JUIsl pELICHUS
FEOMETPUUECKUX 3aa4 U 3a7a4 APYrux yueOHbIX IPEIMETOB;
OTIEpUPOBATh NOHATUSIMU: MaTpulia 2X2 U 3X3, onpeaesIuTeIb
MaTpHUIIbI, FEOMETPUYECKUI CMBICIT ONIPENETUTENS;

- YMETb MOJIEJINPOBATh PealIbHbIE CUTYAllMU Ha SI3bIKE MaTEMAaTUKH;
COCTaBIIATh BBIPAXKECHHUS, YpAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh MOCTPOCHHBIE MOJIENN C
UCII0JIb30BaHUEM anmapara aareOpbl, THTEPIPETUPOBATh
MOJIy4YEHHBINH Pe3yabTaT; CTPOUTh MaTeMaTUYECKHE MOJIEIH C
MOMOIUIBIO TEOMETPUUYECKUX MOHATHI U BEJTMYHH, pellaTh CBsI3aHHbIE
C HUMHU MPAKTUYECKUE 337a4H; COCTABISATh BEPOSITHOCTHYIO MO/JIENb
Y UHTEPIIPETUPOBATh MOJy4YE€HHBIN PE3yNbTaT; pelaTh NPUKIaIHbIE
3aJa4d CpeICTBaMU MaTEeMaTHUeCKOTr0 aHAJIM3a, B TOM YHCIIe
COILIMAJIbHO-3KOHOMHMYECKOT0 1 (PU3UYECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOIXOSAIINNA METOJT AJIsl peLICHHs 3a1a4H;
MOHMMAaHHE 3HAYUMOCTH MaTEeMAaTUKH B U3Y4EHHUH MTPUPOJHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHUI; YMEHUE PacllO3HABATh
MPOSBIICHUE 3aKOHOB MaTeMaTHKU B UCKYCCTBE, YMEHHE IIPUBOIUTH
MIPUMEPbl MATEMATUUECKUX OTKPBITUH POCCUIICKOW U MUPOBO
MaTeMaTHYeCKON HayKu

OK 02 Ocy1ecTBasiTh
MIOUCK, aHATIU3 U
WHTEPIPETALNIO
nHpopManuu,
HE00X0IUMOM IS
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
JeSITeNbHOCTH

B o6nacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
-C()OpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOLIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Janore KYIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJABTYPHOM MHUPE;

- COBEPIICHCTBOBAHNE SA3BIKOBOM u
YUTATENIbCKOM  KYIbTyphl ~ Kak  CpeJCTBa
B3aUMOJICHCTBUS MEXAY JIIOJbMU M IO3HAHUS
MUpa;

- yMeTh OIEPUPOBaTH MOHATHUSAMHU: palOHATbHAS (DYHKIHS,
nokaszatenbHass (YHKIUsS, CTEICHHAs (QYHKIHS, JOTapuMHUyecKast
GbyHKIMSI, TpUTOHOMETpUYECKUEe (YHKIHMH, OOpaTHbIE (YHKIUU;
YMEHHUE CTPOUTh TpadUKu H3YYCHHBIX (DYHKIUI, HCIOIb30BaTh
rpaduKy MPU M3YYCHUH MPOLECCOB M 3aBHCUMOCTEH, MIPHU PEIICHUU
3aja4 U3 JPYrux y4eOHBIX NPEAMETOB M 3a/1a4 U3 peallbHOW JKU3HU;
BBIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;

- YMEeThb ONEpPUPOBATh MOHATHUSMHU: TOXKIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHUH, HEPAaBEHCTB M CHUCTEM,
palyioHalbHbIe, HWpPpPAlMOHANIbHBIC, [OKa3aTelbHbIE, CTECIECHHEIE,




- OCO3HAaHHUEC ICHHOCTH H&y‘-IHOfI ACATCIIBHOCTH,

FOTOBHOCTb  OCYILECTBIATH  IPOEKTHYIO H
UCCIIEI0BATEIIBCKYIO JESITEILHOCTD
WHJUBUAYAJIbHO U B TPYIIIIE.

OBnagenue YHHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUSMH:

B) paboTa ¢ mHpopManueii:

- BIIQJIETh HaBBIKAMH TOJYYCHHUS HHPOpPMAIUU
W3 UCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIIATH MOWCK, aHAIN3, CHCTEMAaTHU3AIHIO
W HMHTEPIpeTanuio HWHGOPMAIMHA Pa3THIHBIX
BHJIOB U ()OPM TIPECTABIICHHS,

- co3laBaTh TEKCTHI B Pa3IUYHBIX (opMmaTax c
YU4eTOM Ha3Ha4YeHUs1 WHPOpPMAIUU M IIeTeBOU
ayIUTOpUH, BHIOMpas ONTUMAIbHYIO (opmy
MIPECTABIICHHUS U BU3YaTH3AIHH;

- OLIEHUBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTh
nHGOpMAllUY, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HUCIMOJIb30BaTh CPEACTBA MH(DOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOIHMl B peIIeHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3allMOHHBIX 3aJjad C  COOJIOJCHHEM
TpeOoBaHU SPrOHOMUKH, TEXHUKH

0€30IaCHOCTH, THUTHEHBI, PECcypcocOepeKeHus,
MPaBOBBIX W OTUYECKHX  HOPM,  HOPM
MH(POPMAITMOHHOM 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHI
nHpopManuu, MHPOPMAIIMOHHON 0€301MacHOCTH
JMYHOCTH

JorapupMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHUS, HEPABEHCTBA
U CUCTEMbI; YMEThb pellaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOUIBIO PA3IMYHBIX IPUEMOB; pPEIIaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; NPUMEHATh ypaBHEHHs, HEPABEHCTBA, UX
CUCTEMBl ISl pEUICHMs MaTeMaTHYeCKUX 3aJad M 3aJad U3
Pa3IUYHbIX 00J1aCTeN HayKH U peaslbHOM JKU3HH;

- yMeTb CBOOOJHO ONEpPUpPOBATH IOHATUSIMU:  JBUKEHHE,
napajuleJbHBI  MEepeHoC, CUMMETpUs Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, IMpeoOpazoBaHUe TMOA00HUsS, TOI0OHbBIE
¢Gurypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM
yHclie B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; yMETh MCIIOJIb30BaTh
F€OMETPUYECKHUE OTHOIIEHUS, HAXOAUTh T€OMETPUUECKHE BEITUYUHBI
(MHA, yroJi, MIIOIMIAgb, 00bEM) MpHU PEUICHUM 3a1ad U3 JPYrux
y4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HU

OK 03 IInanupoBats u
peann30BbIBATH
COOCTBEHHOE
npoeccuoHaIbHOE U
JIMYHOCTHOE Pa3BUTHE

B obnactH
BOCITUTAHMS:
-- c(hOpPMHUPOBAHHOCTH HPaBCTBEHHOTO
CO3HAaHHSA, STHYECKOTO IMOBEICHU;

- CHOCOOHOCTh  OILIGHHMBATh CUTYalllI0 W

AYXOBHO-HPAaBCTBCHHOT'O

- YMETh OTIEpHUPOBAThH HOHSATUSAMM: panyoHabHbIE,
UppalnrvoHalbHble, MMOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMUIecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEpPUPOBaTh MOHATHSAMHM: MHOIOTPAaHHMK, CEYECHHE
MHOTOTpaHHMKa, Ky0, Mapajuleienunes, npusma, nupamMmuaa, purypa




MPUHUMATH OCO3HAHHBIE
OpUEHTHUPYSCh  Ha
HOPMBI U LIEHHOCTH;
- OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE
YCTOHYHBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM
poautensiM U (WIM) JPYTUM WIEHAM CEMbH,
CO3JAaHMIO CEMbHM Ha OCHOBE OCO3HAHHOTO
NPUHATUA [IEHHOCTEH CEMEMHOM JKU3HU B
COOTBETCTBUU C TpaAuLIUsIMU HapoJoB Poccuuy;
OBnazneHue YHUBEPCAIBHBIMHU PETYISTUBHBIMU
JICACTBUSMU:

a) caMOOpraHu3aIus:

pelieHus,
MOpaJIbHO-HPaBCTBEHHbIE

- CaMOCTOSITENIHO OCYIIECTBISTh
MO3HABATEIBHYIO  JCSTEIBHOCTh,  BBISBIISITH
npoOieMsl, CTaBUTb U (OpPMYIHpPOBaTh
coOCTBEHHBIE 3a/auyu B  0Opa3oBaTeIbLHOM

NESTETHHOCTH M )KU3HEHHBIX CUTYaIIHSIX;
- CaMOCTOSATENIbHO COCTABJITh IUIAH PEIICHUS
MpoOJIEeMbl C YYETOM HMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMTOYTCHHIA;

- J1aBaTh OIICHKY HOBBIM CUTYAIIHSIM;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO
IIUPOKOM IPYIUIIUU B Pa3HbIX 001acTsIX 3HAHUH,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN 1
KYJIbTYpPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIIOJIb30BaTh MPUEMbl PEQUICKCUU JUIS OLICHKH
CUTYaIluH, BBIOOpA BEPHOTO PEILLICHHUS;

- yMEeTh OIEHUBATh PHUCKH M CBOEBPEMEHHO
MPUHUMATH PEUIEHUS MO0 UX CHUKEHUIO;

B) SMOIIMOHATBHBIN WHTEJIICKT,
MpeNoararoni copMHUpOBaHHOCTS:
BHYTPEHHEH MOTHBAIIHH, BKITFOYAIOIICH
CTPEMJICHHE K JOCTWKEHUIO LEIU U YCIEeXy,

¥ TIOBEPXHOCTh BpAIICHUS, IIIIMHAP, KOHYC, IIap, cdepa, ceUeHUs
(Gurypbl BpallleHUs, IUIOCKOCTh, Kacaromasics cepsl, MUIHHIPA,
KOHYCa, I1UIomajib IMOBCPXHOCTU IMHUPAMHIBI, IIPU3MBI, KOHYCA,
MWIMHApa, IJIomans cdepsl, 00beM Kyba, MPSIMOYTOJIBHOTO
napajuliesienuIena, NUpamMuasl, IpU3MbI, LAIWHAPA, KOHYCA, LIapa;
YMCHUC 1/1306pa>1<aTb MHOI'OT'PpaHHUKH W MMOBEPXHOCTHU BpalllCHUSA, UX
CCUCHUA OT PYKH, C IMOMOIIBKO UYCPTCIKHBIX HHCTPYMCHTOB MU
JNIEKTPOHHBIX CPEJICTB, YMETh paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; YMETh PaCcliO3HABATH MPABUIbHBIC MHOTOTPAHHUKH;

- yMEThb ONEpPUPOBATh IOHATHUAMU: MPSIMOYIOJbHAs CHUCTEMA
KOOpAuHAT, KOOPAWHATBI TOYKH, BCKTOpP, KOOPAWHATHI BEKTOPA,
CKaJSIPHOE  TIPOM3BEICHHUE, YroJl MEKAy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHNE BEKTOpA HA YHCIIO; HAXOIUTh C MOMOIIIBIO
W3YYEHHBIX (OPMYT KOOPJIWHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MCXKIY ABYMS TOYKaMU




OINTUMU3M, HHULIMATUBHOCTb, yMEHUE
JIECTBOBATh, NCXOA M3 CBOMX BO3MOKHOCTEH;

- OMIATHH,  BKIIOYAIOIIEH  CIHOCOOHOCTH
MMOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE APYTHX,
YUUTHIBATH ero npu OCYIIECTBIICHUU
KOMMYHUKAIUHU, CIIOCOOHOCTh K COUYYBCTBHUIO U
COTIEPEIKUBAHUIO;

- COIMAJBHBIX  HABBIKOB,  BKIIOYAIOIIMX
CIOCOOHOCTh  BBICTPaMBaTh  OTHOILICHUS  C
IPYTUMHU  JIFOABMHU, 3a00TUTHCS, TPOSIBIATH
MHTEPEC U pa3peniaTb KOH(PIUKTHI

OK 04 PaboTtats B
KOJIJICKTUBE 1 KOMaH/E,

3¢ deKTUBHO
B3alMO/ICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM,
KIUEHTaMH

TOTOBHOCTE K CaMOPa3BUTHIO,
CaMOCTOSITEIPHOCTH U CAMOOTIPEICIICHUIO;
-OBJIQJICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COIMAIBbHON
JEeSITEILHOCTH;

OBnageHue YHUBEPCATHHBIMHU
KOMMYHUKATUBHBIMHU JICHCTBUSIMH:

0) coBMecTHas ACSTEIHHOCTD:

- TOHMMATh MW WCIOJB30BAaTh MPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

- NMPUHUMATH 1M COBMECTHOM NIEATEIHLHOCTH,
OpraHU30BBIBaTh U KOOPJIWHUPOBATH JICUCTBUS
10 €€ JOCTHIKEHHUIO: COCTABIIATh IIJIaH JECHCTBHH,
pacmpeneniaTb  poJd ¢ y4eTOM  MHCHHH
YYaCTHHKOB 00CyX/1aTh pPEe3YNIbTAThI
COBMECTHOH paboThI;

- KOOPAWHHUPOBATH M BBINOJHATH paboOTy B
YCIOBUSX  PEalbHOTO, BUPTYaJILHOTO 51
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

- OCYILECTBISITh MO3UTHUBHOE CTPATETHMUECKOE
MOBEJCHNUE B PA3IMUHBIX CUTYAIHSIX, MPOSBISATH
TBOPYECTBO H BOOOpakeHue, OBITE
MHUILIHATUBHBIM.

OBnasieHne YHUBEPCAIBHBIMH PETYISTUBHBIMU

- YMETh OIEPUPOBATH MOHATHAMH: CIYYalHBIA ONBIT M CIydallHOE
COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS, YMETh BBIYUCIIATH
BEPOSITHOCTH C MCIIOJIb30BaHHEM IpahUIecKUX METOAOB; IPHUMEHSTh
(GOpPMYIBI CIOXKEHHUS U YMHOKCHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
GbaxTel ¥ QOpPMYIBI TIPH PEIICHUH 3a]ad; OICHUBATh BEPOSTHOCTH
peabHBIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMH BEIMYMHAMU;
YMEHHE MPUBOJUTH MPUMEPHI MIPOSBIICHUS 3aKOHA OOJIBLINX YHCEIl B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATHh MOHITHSIMH: CTENEHb C LEJIbIM
nokaszareieM, KOpPEeHb  HaTypaJbHOM  CTemeHW, CTeNneHb C
palMoHalIbHBIM  [OKa3aTelieM, CTeNeHb C  JeHCTBUTEIbHBIM
(BelIeCTBEHHBIM) MOKa3aTelneM, Jorapudm 4ucia, CUHyC, KOCUHYC U
TaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- yMeThb CBOOOJHO OINEpPUpPOBaTh MOHATHUAMU: TpaduK QGYHKIUHU,
oOpatHas (yHKIMs, KOMMO3UIUsA (YHKIUH, JMHEHHAS (QYHKIHS,

KBaJpaTH4Has1 (I)YHKI_II/ISI, CTCIICHHAsA (I)YHKI_II/IH C OCJIbIM
IIOKa3aTcJieM, TPUTOHOMCETPUYCCKUC (I)YHKI_II/II/I, 06paTHbIe
TPUT'OHOMETPUYICCKUC (1)YHKI_[I/II/I, IHoKasaTcjabHasd u

norapudmuueckas (GyHKIHH, YMETh CTPOUTH Tpaduku (GYyHKIIHM,
BBINOJIHATH MpeoOpazoBaHus rpaduKoB (PyHKIMIA;

- YMETh UCMOJb30BaTh rpauku GYHKIHUHI 11 U3yYEeHUs MIPOLIECCOB
U 3aBUCHUMOCTEH TIpM peIIeHUH 3aJad U3 JPYIuX Y4eOHbIX
OpeMETOB M W3 peajbHOM JKU3HHU; BBIpaXaTb (QopMyaamu
3aBHCHMOCTH MEXIY BEJTMUNHAMY;




JICUCTBUSMU:

T') IPUHATHE ce0s ¥ IPYTHX JIFOICH:

- TpPUHUMATh MOTHUBBI M apryMEHTHI JPYTHX
JFOZICH TIPY aHATIU3E PE3YJIBTATOB JCSATCILHOCTH,
- TpHW3HABaTh CBOE TPAaBO U MPaBO JAPYrUX
JIOJIEH Ha OIIMOKU;

- pa3BHBaTh CIOCOOHOCTh TOHHMATh MHD C
MTO3UIUH IPYTOTO YeIOBeKa

- CcBOOOJHO OMNEpUPOBaTH TMOHATHAMHU: YETHOCTh (YHKIUH,
NEPUOUYHOCTD ¢byHKIMH, OTrpaHUYEHHOCTh byHKIMY,
MOHOTOHHOCTh (DYHKIMH, DKCTpeMyM (YHKIUH, HauOoibliee u
HaMMEHbIIIee 3HAaYCHUsT (DYHKIIMU Ha MPOMEXKYTKE; YMETh IIPOBOINUTH
UcClIeIoOBaHNE PYHKITUH;

- YMETh UCIOJIB30BaTh CBOWCTBA U TpaduKu (PYHKIMHA IS peIIeHus
ypaBHEHMI, HEPAaBEHCTB W 337ady C IapamMeTpamu; H300paxarb Ha
KOOPJMHATHOW IUIOCKOCTM MHOXKECTBA DPEIICHWN ypaBHEHWIA,
HEPaBEHCTB M UX CUCTEM

OK 05 OcymecTBisaTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJIapCTBCHHOM SI3BIKE
Poccutickoit deneparuu ¢
y4eToM 0COOEHHOCTEH
COIMAJTLHOTO H
KYJIBTYPHOTO KOHTEKCTa

B 0061acTH 3¢TeTHYECKOTO BOCITUTAHHUS:

- ACTETHYECKOE OTHOIIEHHE K MHPY, BKIIOUas
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TpyAa M OOIMIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTh BOCIIPHHUMATH PA3TUYHBIC BH]IBI
HCKYCCTBa, TPAJUIIMK ¥ TBOPYECTBO CBOETO W
JPyrUX HapOJIOB, OIIYIIaTh 3MOIMOHAJIBHOE
BO3JICHCTBUE UCKYCCTBA;

- YOS)XJICHHOCTb B 3HAYMMOCTH JIJISl JIMYHOCTH U
o0mecTBa  OTEUECTBEHHOTO M MHPOBOTO
HUCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPAIUIIUH
Y HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHUIO B Pa3HBIX

BHJIaX HMCKYCCTBa, CTPEMJICHHE IPOSBJIATH
KayecTBa TBOPUYCCKOM JIMIHOCTH,

Osnanenue YHHUBEPCAITbHBIMHU
KOMMYHUKATHBHBIMH JICHCTBUSMU:

a) oOmieHue:

- OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax
JKHU3HH,

- pacmo3HaBaTh  HeBepOaldbHBIE  CpEACTBa
OOIICHUS, IOHUMATh 3HAYCHHE COIUAIbHBIX
3HAKOB, pacno3HaBaTh MPEMOCHIITKA
KOH(DIUKTHBIX CUTYaIHi u CMSTYaTh

KOH(JIMKTHI;

- yMETh OIEPUPOBaTh TMOHATHUAMH: CpeaHee apudMeTuyecKoe,
MeauaHa, HauOoJsiblliee M HAUMEHBIIEE 3HAYEHHUs, pa3Max,
Jcrepcusi, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe
W3BJICKaTh, MHTEPIPETUPOBATH HH(OpPMAIIHIO, TPEJCTABICHHYIO B
Tabnuiax, Ha auarpamMmax, rpadukax, OTpa)karollyld CBOWCTBa
peaTbHBIX TPOIIECCOB W SBJICHUM; TPEACTABISATh HWH(OpPMAIUIO C
MOMOIIBIO TaONHII W JAWarpamMM; HCCIEAOBaTh CTAaTUCTUUYECKUE
JaHHbIE, B TOM YHUCJI€ C IPUMEHEHHEM TIpadUyecKuX METOJO0B U
JJEKTPOHHBIX CPE/ICTB;

- YMETb OINEpUPOBaTh MOHATUSMU: TOUKA, MpsMas, MIOCKOCTb,
IPOCTPAHCTBO, JIBYTPaHHBIK Yroj, CKPELIMBAIOUIUECS TMpsMBIE,
NapauleIbHOCTh M MHEPHNEHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH,
yroJl MeXAy MPSMBIMH, YroJl MEKIY MPSMON M IUIOCKOCTBIO, YIOJI
MEXIYy IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHue MEXTy IPSIMBIMU, PACCTOSHIE MEXKIY IIOCKOCTSIMU;

- YMEeTh HCHOJb30BaTh MPH PELICHUM 3aJ]ad U3y4yeHHble (DaKThl U
TEOpeMbl IUIAHMMETPUM; yYMEHHE OLIEHHWBAaTh pa3Mepbl OOBEKTOB
OKpY>KaIoIllero Mupa




- pa3BepHYTO M JIOTMYHO M3Jaratb CBOIO TOUKY
3pEHHUsI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 IIposBisATh
TPaXKTaHCKO-
MaTPUOTUIECKYIO TTO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE OBEJCHNE Ha
OCHOBE TPAIUITUOHHBIX
00II1eUeIIOBCUSCKUX
IICHHOCTEH

- Oco3HaHHME OOYYAIOIKMMHUCS  POCCHHUCKOM
IpaXXIaHCKOW UIEHTUYHOCTH;

- LEJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHEH
MO3ULMU JIMYHOCTM HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LICHHOCTEW Hapo10B Poccuiickon
@denepaivi, HCTOPUYECKUX W HAIMOHAJIBHO-
KYJIbTYPHBIX TpajuLui, dopMupoBaHue
CUCTEMBbl 3HAYUMBIX II€HHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYNLIMOHHOTO
MHPOBO33PEHUS, IIPaBOCO3HAHUS,
9KOJIOTMYECKOM KyJIbTYpBI, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHbBIE TIJIaHbI;

B yactu rpaxxjaHCKOro BOCIIUTaHUS:

- OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX NpaB M

00s13aHHOCTEH, YBaKCHHE 3aKOHa u
MPAaBONIOPSIIKA;

- TPUHATHE TPATUIMOHHBIX HAIMOHAIBHBIX,
00IIeYeIOBEUECKIX I'YMaHHCTHYECKUX u

JEMOKPATUICCKUX IICHHOCTEH;
- TOTOBHOCTh  NPOTHUBOCTOSTH  HJCOJIOTHH
IKCTpEMHU3Ma, HalMOHAIM3Ma, KceHodoouwu,

JUCKPpUMHUHAIIUU 1o COLMaJIbHBIM,
PEINTHO3HBIM, PaCOBLBIM, HallMOHAJIbHBIM
IIpHU3HaKaM,

- TOTOBHOCTh BECTHU COBMECTHYIO AEATEIHHOCTD
B HHTEpecax  TpPaxIaHCKOTO  OOIIECTBa,
y4acTBOBAaTh B caMOyTmpaBIeHUN B
00111e00pa30BaTEIIbHON OpPraHu3aIud U JIETCKO-
FOHOILIECKMX OpraHu3aIusiXx;

- YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBHUU C UX (YHKIHSIMHU
M Ha3HAYCHUEM,

- TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOI

- YMETb OIIEPUPOBATH NOHATUAMMU: IPSAMOYTOJIbHAs CUCTEMA
KOOPJAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIACHUE, YTOJI MKy BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTH C ITOMOILBIO
U3yYEHHBIX (POPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXIy ABYMS TOUKAMHU;

-yMETh BBIOMpATh MMOAXOIAIINI U3YYEHHBIN METOT ISl pELICHUS
3a/1a4M, paclo3HaBaTh MaTeMaTHuecknue (PakThl 1 MaTeMaTUYECKHE
MOJIETU B IPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
yYMEHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUI
POCCHIICKOM U MUPOBOM MaTEMAaTHYECKOW HAYKH.

- YMETh OIEPUPOBATH MOHATHAMU: CIYYalHBIA ONBIT M CIydallHOE
coObITHE, BEpOSITHOCTh CIIy4alfHOTO COOBITHS; YMETb BBIYUCISTH
BEPOSITHOCTH C UCIOJB30BaHUEM I'papUUECKUX METOJOB; IPUMEHSTh
(GOpMyIIbI CIOXKEHHUS U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxTbl 1 GOpMySBl IIPHU PEIICHUM 3aJay; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIy4ailHBIMU BEIMYMHAMU;
YMEHUE MPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YMCET B
HPUPOIHBIX U OOLECTBEHHBIX SIBICHUIX




JEATENBHOCTH;
MaTPUOTUYECKOIO BOCIIUTAHMSL:

- ¢(hopMHPOBAHHOCTH POCCHIICKON TpaskIaHCKOM
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH
nepen PoamHOM, ropocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOW $3bIK W KyJIbTYpy, HPOILIOE U
HACTOsAIIEE  MHOTOHAllMOHAJIBHOIO  Hapoja
Poccuu;

- LIEHHOCTHO€ OTHOLIEHHE K TOCYAApCTBEHHBIM
CUMBOJIaM, MCTOPUYECKOMY M MPUPOAHOMY
HaCJIEIUIO, TMaMATHUKAM, TPaJULIUSIM HapoJIOB
Poccnn, noctmkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uueiiHas yOeXIEHHOCTb, TOTOBHOCTh K
CITY’KEHUIO u 3alImUTe OreuecTBa,
OTBETCTBEHHOCTb 3a €ro Ccynb0y;

OCBOCHHBbIE OOYYaIOLIUMUCS MEXKIPEAMETHBIE
MOHATHSL M YHUBEpCAJIbHbIE y4eOHbIE NEeHCTBUS
(perynsiTUBHBIE, [TO3HABATEJIbHBIE,
KOMMYHUKATHUBHBIC);

- CIOCOOHOCTh WX  HCHOJb30BaHUS B
[I0O3HABATEJIbHOM W COLMAJIbHOW  IPAKTHKE,

TOTOBHOCTD K CaMOCTOSITEIBHOMY
IUIAHUPOBAHUIO M OCYIIECTBJICHHIO Y4eOHOI
NeSITeNIbHOCTH, OpraHu3anuu y4eOHOTO
COTpYJHHYECTBA C neAarornuyecKuMu

paboOTHUKaMU M CBEPCTHHKAMHU, K Y4YacTHIO B
MOCTPOCHUH UHIUBUIYAIbHON 00pa3oBaTeNbHO
TPACKTOPHH;

- OBIIQJICHHE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLUAIBHOU
JIeATEIIbHOCTH

OK 07 CoxelicTBOBaTH
COXPAaHEHHUIO OKPYXKAIOIIeH

- HE NPUHUMATh JACUCTBUS, MPUHOCAIIUE BpEx
OKpY’Karollen cpere;

- YMCTb OINCPpHUPOBATH TIOHATHAMMU: (I)YHKI_[I/IH, HCIIPEphIBHAA
Q)YHKHI/IH, IIPpONU3BOJHAA, HepB006pa3Ha;1, OHpCHGHeHHHﬁ HWHTCI'paJl;




cpensl,
pecypcocOepexeHuIo,

3¢ dEKTUBHO ACHCTBOBATH B
YpEe3BbIYAHHBIX CUTYAIHSIX

- yMETh MPOTHO3UPOBATH HEOIArONpPHUSTHBIC
9KOJIOTUYECKUE MOCJIE/ICTBUS
NPEIIPUHUMAEMBIX JEHCTBUM, MPENOTBpPALIAThH
UX;

- pacuIupuTh OTIBIT
9KOJIOTUYECKOM HANPaBICHHOCTH;
- paspabaThiBaTh IUIaH PEUICHUS MPOOJIIEMBI C
Y4ETOM aHaJIN3a UMEIOIIHNXCS MaTepUagbHbIX U
HEeMaTepuaJbHbIX PECYPCOB;

- OCYIIECTBIISATH  IEJICHANPABICHHBIA TOHCK
MepeHoca CpeICcTB M CIOCOOOB JIEUCTBUS B
po¢heCCHOHANBHYIO CPEY;

- YMETh MEPEHOCHUTHh 3HAHMS B MO3HABATEIHHYIO
Y TMPAKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH,
- MpejyIaraTh HOBBIC MPOEKTHI, OIIECHUBATh HJCH
C TIO3WIIMM  HOBWU3HBI,  OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- JlaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCHUTh

JACATCIBHOCTHU

YMETh HaXOJUTh MPOU3BOJHBIE JIEMEHTAPHBIX (YHKIIMHA, UCTIONb3YS
CIPaBOYHBIE MaTEpHaJIbl; MCCIEN0BATh B IPOCTEHIIMX CiIydasX
(GYHKIIUM Ha MOHOTOHHOCTb, HAXOJAUTh HAaUOOJIbIINE U HAUMEHBIIHNE
3HaYeHHUs  QYHKIHWHA; CTPOUTh TrpadUKd  MHOTOWICHOB  C
UCIIOJIb30BAHUEM alllapaTa MaTeMaTHYeCKOIo aHaju3a; NPUMEHATH
IPOU3BOJHYIO TIpU pELIEHUWU 3aJad Ha JIBUKEHHUE, peulaTh
IPAKTUKO-OPUEHTUPOBAHHbIE  3aJaud  Ha  HauOosblIME U
HAauMEHbBIINE 3HAYEHMs, Ha HaXOXKJIEHUE IyTH, CKOPOCTH H
YCKOPEHUS;

- yMETb ONEpUpOBaTh MOHATHSAMH: JIBUKEHHE B IPOCTPAHCTBE,
1no/I00HbIE (QUTyphl B TPOCTPAHCTBE; MHCIOJIb30BaTh OTHOIIEHHE
wioniazed MOBEpXHOCTEH M 00bEMOB NOJMOOHBIX Quryp mnpu
pelIeHNnH 3a/1ay;

- YMETb BBIUUCISATH TE€OMETPUYECKHE BEJIWYUHBI (JIJIMHA, Yrol,
ionaab, 00beM, IMJIOUIaJb MOBEPXHOCTH), UCIOJb3YS HU3yYCHHbBIE
(bOpMyYITBI U METOIBI

KOPPEKTUBBl B  JIESTEIIbHOCTb,  OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LEJISIM

OK 04 Pa6oTtats B TOTOBHOCTD K CaMOpPa3BUTHUIO, | - YMETh ONEPUPOBATh MOHATUSIMU: CIYYAWHBIN OMBIT M CIy4yalHOE

KOJUIEKTUBE U KOMaH/E, CaMOCTOSITEIBHOCTH U CaMOOIIPEJICIICHHUIO; coObITHE, BEpOSITHOCTh CIIy4alfHOTO COOBITUS; YMETb BBIYUCISATH

3¢ deKTUBHO -OBJIaJICHHE HaBbIKaMU y4eOHO- | BEpOSITHOCTh C UCIIOJIb30BAHUEM IpapUuecKUX METO/I0B; IPUMEHSITh

B3aHMO,Z[CI>'ICTBOBaTB C
KOJUICTraMH, PYKOBOACTBOM,
KIIMCHTaMM

HCCIIEIOBATENBCKOM, MPOEKTHOM M COIMAJIbHOU
JIEeITEIbHOCTH;

OBnageHue YHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMU JCHCTBUSAMMU:

0) coBMeCTHas ACATEIBHOCTD:

- TMOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOU U UHJIMBUIyaTbHOU pabOTHI;

- MPUHUMATh LEIH COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JIEHCTBHS
M0 €€ JOCTIKCHUIO: COCTABIIATh MJIaH JCHCTBUMH,
pacmpenensatb pojld € Yy4eTOM  MHEHHUH
YYaCTHHKOB o0CyKIaTh pe3yNbTaThl

(GOpMYIIBI CIOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHbIE
(GakTel U GOpPMyYIBI NMPH PEUICHUH 3a]ad; OLCHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEIMYMHAMU;
yYMEHHE MTPUBOIUTH MIPUMEPHI MTPOSIBICHHUS 3aKOHA OOJIBIINX YUCENT B
HPUPOTHBIX ¥ OOIIECTBEHHBIX SBICHUSIX;

- yMeTh CBOOOJHO OIIEPUPOBATH IOHATHAMHU: CTEIEHb C LEJIbIM
1OKa3aTelneM, KOPEHb HaTypaIbHOW  CTENEHH, CTeNeHb C
pallMOHATBHBIM ~ TOKa3aTeleM, CTeNeHb ¢  JAeHCTBUTEIbHBIM
(BelIeCTBEHHBIM) MOKa3aTesieM, Jorapudm 4ncia, CHHYC, KOCUHYC U
TaHT€HC MPOU3BOJIBHOTO YHUCIIA;

- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHAMU: TpapuK (YHKIUH,
oOpatHast (yHKUMSA, KOMIO3UIMS (QYHKIMM, JHUHEHHAas (QyHKIMS,




COBMECTHOM paboTHI;

- KOOpPAVHHUPOBATb M BBINOJHATH paboOTy B
YCIOBUSIX  PEANBHOrO,  BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

- OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE
MOBEJICHUE B Pa3IMUHBIX CUTYalUsIX, IPOSBIATH
TBOPUYECTBO u BOOOpa)keHHUE, OBITH
MHULUATUBHBIM.

OBnazneHue YHUBEPCAIBHBIMHU PETYISTUBHBIMU
JNENUCTBUSMMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- TpUHUMATh MOTUBBI M apryMEHTHl JApPYrUX
JIIOJIEH TpU aHalIM3€e Pe3yIbTaTOB JIEATEIbHOCTH;
- TpuU3HaBaThb CBOE€ IMPaBO U TMpaBO JAPYrux
JIIO/Iel Ha OIIMOKHU;

- pa3BHUBaTh CHOCOOHOCTb MOHMMATh MHp C
MO3UILIMU APYTOro YeJoBeKa

KBaJpaTHuHas  (QYHKIUS, CTENeHHas (QYHKOUS C  LEJIbIM
[IOKa3aTesem, TPUTOHOMETPUYECKUE ¢byHKIuy, oOpaTHbIE
TPUTOHOMETPUYECKUE ¢byHKIUY, [I0Ka3aTeJIbHAs 51

aorapupmuueckas (GYHKIHU; YMETb CTPOUTH TpaduKd (HYHKIIHIA,
BBITIOJIHATH MPe00pazoBaHus IpaduKoB (PyHKIIHIA;

- YMETh UCTOJb30BaTh rpaduku GYHKIUH I U3YYEHUS MTPOLIECCOB
M 3aBUCHMOCTEH TIpM pEHICHUH 3a]ad U3 JPYIuX Yy4eOHBIX

OpeIMeTOB W M3 pEaJbHOM JKM3HM; BbIpaxkaTh (opmynaMu
3aBUCHMOCTH M€Ky BEJINYNHAMUY;

- CcBOOOJHO OMNEpUPOBaTH MOHATHSAMHM: HYETHOCTb (YHKIIMH,
NIEPUOTUYHOCTh GbyHKIMH, OTPaHUYEHHOCTH GbyHKIMH,

MOHOTOHHOCTh (YHKLIHH, SKCTpeMyM (QYHKIHMHM, HauOoJibllee Hu
HauMeHbIlIee 3HaueHUs! (PYHKIMH Ha IPOMEXYTKE; YMETh ITPOBOJUTH
uccieoBaHne QyHKIUU;

- YMETh UCMOJB30BaTh CBOWCTBA U Ipaduku QYHKIUN IS pelIeHUs
ypaBHEHUH, HEPaBEHCTB W 3a/lady C MapaMmeTpamu; HM300paxarb Ha
KOOPAMHATHOM TIJIOCKOCTH MHOXXECTBA PEIICHUH ypaBHEHUH,
HEPaBEHCTB M UX CUCTEM

[IK 1.2. BeinoaHsATh pacyer
CHCTEM razopacrpeaeaeHus
Y Ta30N0TpeOIeHUs

-MHTEPEC K Pa3IMUHBIM chepam
po(hecCHOHATLHON ACATEIIEHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BEIOOp OymyIen
npoheccuu U peain30BbIBATH COOCTBEHHbBIE
KU3HCHHBIC TUIaHBI,

- HCIIOJIL30BATh CPECTBA MATEMAaTHYCCKUX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHu3alMOHHBIX 3314 C COOJI0ICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, TUTHEHBI, PECypCOCOepPEeIKEHUS,
MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOH 0€301MacHOCTH;

- ymMeTh (hOPMUPOBATH COOCTBEHHYIO MO3HIIHIO TI0 OTHOIICHHIO K
MaTeMaTH4eCKOW HH(POPMAIIUHU, TIOJTy9aeMOU U3 pa3HBIX
MCTOYHUKOB, YMEHHI HCIOIb30BaTh HHU(PPOBBIE TEXHOIOTHH IS
MOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALH U MIPEJICTABICHUS
yueOHOM U HAyYHO-MIOMYJISIPHON MH(OPMAIINK; pa3BUTHE YMEHUN
KPUTHYECKOIO aHaAJIM3a MoIy4aeMoil uHpopMauu

- OBJIa/IETh YMEHUSAMHU pabOTaTh B IPYIINE C BHINOIHEHHEM
pa3IMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH PAOOTY TPYIIIIHI,
palyoHaIbHO paclpeaensiTh AeITeIbHOCTh B HECTaHJaPTHBIX
CUTYaIUsIX, aJIeKBaTHO OLIEHUBAThH BKJIA/ KaXKJOTO U3 YUACTHUKOB
TPYIIIbI B PellIeHHEe paccMaTpUBaeMOi poOIeMBbI




1.4 IlpumeHeHHe JJIEKTPOHHOr0 OOy4YeHUS] M TEXHOJOTHIl IUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzamus conepkanusi nmporpaMMbl BO3MOYKHA C MPUMEHEHHEM 3JIEKTPOHHOTO
o0y4eHUsT U TEXHOJIOTMU JHUCTAHIIMOHHOTO OOpa30BaHUs, OTKPBITHIX 00pPa30BaTEIbHBIX

peCypcoB.

1.5 Peanu3zanus cogepkaHus nmporpamMmmsl st ooydaromuxcsa ¢ OB3

Peanuzanus conepskanusi o0pa3oBaTeIbHONW MPOrpaMMbl U KOHTPOJIb PE3yJIbTaTOB
€€ OCBOCHMS I OOYy4YaloIMUXCsS C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbSI U
WHBAJIUJIOB OPTraHU3yEeTCS C y4eTOM OCOOEHHOCTEH MX TCUXO(U3UYECKOTO Pa3BUTHUS,
VHJIMBU1yaJbHBIX BO3MOXKHOCTEN U COCTOSIHUSA 3JJ0POBBS.



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0wmeEoOpa3oBaTEJbHON Y4eOHOH JAUCHMIVIMHBI W BHIbI y4eOHOM
HATPY3KH

Bup yyeOHol padoThI Oovem uacoe
Oo0pa3oBaTesibHAsI HATPY3Ka (BCEro) 340
CamocTosiTesibHasi padoTa
Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C MpemnojaBaTesieM 322

(Bcero)

B TOM YHUCIIC:

71a00paTOpPHBIC 3aHSITHUS

PAKTUYECKUE 3aHATHUS 58

ITpodeccronanbHO OPUEHTUPOBAHHOE COJICPIKAHKE 56

B TOM YHUCIJIC:

TCOPUTUYICCKOC 06y‘ICHI/IC

NPAKTHYECKOE 00yUYeHUs 56

CamocTosTenbHas pabota o0ydarornierocs (BCero)

B TOM YHUCJIE: -
caMocTosTeNIbHass paboTa HaJl MHAMBUAYAJIBHBIM MPOEKTOM (eciu
IPElyCMOTPEHO)

Koncynpranmu 12

HUmoeosas ammecmayus 6 popme  sK3ameHa 6




2.2. TemaTu4eckui mjiaH u coaep:kanue Jucuumianabl K<MATEMATHUKA»

Haumenoeanue
pazoenoe u mem

Cooepiicanue yueonozo mamepuana (0CHO8HOE U RPOPeCcCUOHATbHO-OPUEHIMUPOBAHHE),
Jlabopamopusie u npaxmuueckue 3aHamus (NPUKIAOHON MOOY/Ib NPU HATUYUL)

Oovem
yacoe

Koowu
KomnemeH
yui,
JUYHOCHH
biX,
Memanpeo
MEMHBIX U
npeomemn
bIX
pe3yiema
moe,
dopmupoe
anuio
Komopuix
cnocoocme
yem
Jnemenm
npozpamm
bl

1

2

4

Pasznes 1. [loBTOpEeHHe Kypca MATeMATHKHA OCHOBHOM HIKOJIbI

20

Tema 1.1 IL]env u
3a0a4u Mamemamuxu
npu 0ceoeHuUU
Mamemamuxu.

OcHOBHOE co/lep:KaHue Y4eOHOTr0 MaTepuaJia
bazoBbie 3HaHMS W yMEHHMS IO MaTeMaThke B MNPOQPECCHOHAIBHON U B TOBCEIHEBHOM
JeSITeIbHOCTH.

B ToM yunciie npakTHYeCKUX 3aHATHH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHME

Tema 1.2 Yucna u
BLIYUCTEHUS.
Buwipasicenus u
npeobpazoeanusl.

OcHoBHOe coiepxkaHue y4eOHOro MaTepuasa
JleiicTBHS Hal OJIOKUTEIBHBIMU M OTPULIATEIHbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U AECATUYHBIMU
npo6simu. JleiicTBus co cTeneHsMu, (OpMYIbl COKPAIIEHHOTO COKPAICHHUS.

B ToM 4Hc/Ie IPAKTHYECKUX 3aHATHI

ITpogeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME

Tema 1.3 I'eomempus

OcHOBHOE coJep:KaHNe Y1eOHOro MaTepuaa

OKO01,
OK02,
OKO03,
OK04,
OKO05,
OKO06,
OKO7




HAa NnjiocKocmu.

B Tom uncie MPAKTUICCKUX 3aHATHH

IIpogeccuonabHO OPHEHTHPOBAHHOE CO/IeP:KAHME 2
Bupl mutockux ¢uryp u ux miomiaas. [IpakTHKo-OpHeHTHPOBAHHbIE 331241 B Kypce FeOMETpUHU
Ha IJIOCKOCTH.
Tema 1.4 IIpoyenmnuvie | OCHOBHOE cO/lep:KaHNe Y4eOHOT0 MaTepuaJia
BbIUUCTICHUS. [IpocTeie mpo1eHTH, pa3Hbie CIOCOOb! UX BhIUUCICHUS. CII0KHBIC TPOLICHTHI.
B ToM ymnciie NpaKTHYeCKUX 3aHATHIH 4
IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHME
Tema 1.5 Ypaeuenua u | OcHOBHOe cojep:kaHue Y4eOHOr0 MaTepHuaJia
HepaseHcmea. Jluneiinble, KBagpaTHbIe, APOOHO-JIMHENHBIE YPAaBHEHUS! U HEPABEHCTBA.
B ToM yunciie npakTHYeCKHUX 3aHATHI 2
IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaAHUE
Tema 1.6 Cucmemvl OcHOBHOe colep:KaHue Y4eOHOr0 MaTepuaJia 6
ypaeHeruu u CriocoOblI pelieHust CUCTeM JUHEHHbIX ypaBHeHUH. [lonsaTus: marpuna 2*2 u 3*3, onpenenurens
HepaseHcms. Matpuibl. Meroa [Maycca. CricreMbl HeMHENHBIX ypaBHeHUH. CHCTEMbl HEPaBEHCTB.
B ToM 4nciIe NPAKTHYECKHX 3AHATHH
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COICPKAHME
Tema 1.7 Bxoonou OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia 2
KOHMPOJIb. Brruncnenus u npeoOpasoBanus. YpaBHEHHs U HEpaBeHCTBA. [ eoMeTpus Ha TIOCKOCTH.
B TOM 4nciie NpaKTHYEeCKUX 3aAHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
Pa3nen 2. [IpsiMble U IJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1 OcHogHvle OcHOBHoOE coep:kaHHe Y4eOHOT0 MaTepHajia 2 OKO01,
NOHAMUSL [Ipenmer ctepeomeTrpun. OCHOBHBIE MOHSATHS: TOYKa, MpsAMasi, IUJIOCKOCTb, MPOCTPAHCTBO. OKO03,
cmepeomempu. OcHoBHBIE aKCHMOMBI cTepeoMeTpur. llepecekaroluecsi, mapaienbHble M CKPEIIUBAIOIINAECS OK04,
Pacnonoorcenue npsiMble. [lpu3Hak W CBOWCTBO CKpelMBarOUMXcAd HOpsMbIX. OCHOBHBIE INPOCTPAHCTBEHHBIE OKO7
npAMbIX U naockocmel. | GUrypsi.
B ToM ymnciie npakTHYeCKUX 3aHATHH
IIpodeccnoHAIbLHO OPUEHTHPOBAHHOE COJIEPKAHME
Tema 2.2 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 6
Ilapannenvrnocmo [Mapannensuple mpsMas U miIockocTh (Ompenenenue, npusHak, cBoiictBa). IlapannensHble
NPAMbIX, NPAMOU U wiockoctu (OnpexesneHue, npu3HaK, cBoiicta). Terpasap u ero snementsl. [lapannenenunen u
na0CcKOCmu, ero oneMeHTbl. CBOMCTBAa NPOTHBOINOJOXHBIX TpaHEH W JAMAroHANEd Mapajulelenuneaa.
njaocKocmel. ITocTtpoenue ceuenunil. Pemenue 3a1ay.




B Tom uncie MPAKTUICCKUX 3aHATHH

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

Tema 2.3 OcHoBHoOe€ coiepkaHue Yy4eOHOro MaTepuaja 2
Ilepnenoukynapnocms | llepnenauxynspusle mnpsmele. [lapamuienbHble npsMble, NEPHEHAUKYISPHbIE K IJIOCKOCTH.
NPAMbLX, NPAMOU U [Ipu3Hak nepneHauKyaspHOCTH HOpsMONM M MiockocTd. [lokazatenbctBo. Ilepnenaukymsip u
nI0CKOCMU, HakJoHHas. IlepneHauKynspHble IUIOCKOCTH. [Ipu3HaK NepHeHAUKYISIPHOCTH IJIOCKOCTEH.
niockocmeil. JlokasarenbcTBO. PaccTossHUS B IPOCTPAHCTBE.
B ToM yunciie npakTHYeCKHUX 3aHATHIH
IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJIeP:KAHME
Tema 2.4 Teopema o OcHoBHoOE coiepkaHue Y4eOHOro MaTepuasa 4
mex nepnenouxynspax. | Teopema o Tpex nepneHAuKynspax. /[okazarenbcTBo. Yros MeXay NpsMOM U MIIOCKOCThIO. YTOJ
MEXAY MIIOCKOCTSIMH.
B ToM 4nciie NpaKTHYECKUX 3AHATHH
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COJCPKAHME
Tema 2.5 OcHOBHOeE co/lep:KaHue Y4eOHOTr0 MaTepuasa
Ilapannenvhuie, B ToM 4nciIe NPAKTHYECKHX 3AHATHH
nepneHouKyIsapHble, ITpodeccoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE 4
CKpewusaruuecs AxcuoMbl crepeoMeTpui. [lepneHauKyaspHOCTh NPSIMON U TIOCKOCTH, TapalIeIbHOCTh ABYX
npsmuvle. MPSIMBIX, TEPIEHAUKYISIPHOCTD IJIOCKOCTEH.
Tema 2.6 Pewenue OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia 2
3a0ay. Ilpsawvie u Pacrnionoxxenne npsMbIX U MIIOCKOCTEN B pocTpaHcTBe. [lepneHIukyaspHOCTh U NapalieIbHOCTh
njioCcKOCmuU 8 HPSIMBIX U MI0ckocTed. CKpelmuBaromuyecs npsmble.
npocmpancmse. B ToM yunciie npakTHYeCKHUX 3aHATHI
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHUE
Pa3nen 3. KoopauHaThbl 1 BEKTOPBI 14
Tema 3.1 Jlekapmosol OcHoBHoOe coep:kaHHe Y4eOHOT0 MaTepuasia 4 OK02,
KOOpOUHamol 8 JlexkapToBbl KOOpAuHATHI B mpocTpaHcTBe. [Ipocteiimme 3amaun B koopauHaTtax. PaccrosiHue OKO03,
npocmpaHncmee. MEXIY IBYMSI TOUKaMH, KOOPJMHATHI CEpEANHBI OTPE3Ka. OK04,
Paccmosnue meocoy OKO7
08YMSL MOUKAMU.
Koopounamui B ToM 4HcJIe NIPAKTHYECKUX 3aHATHI
cepedunvl OmpesKa. IIpoeccHOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE
Tema 3.2 Bexmopui 6 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 4

npocmpancmee. Yzon

BCKTOpLI B IIPOCTPAaHCTBC. CroxxeHrue U BBIYNTAHHUE BCKTOPOB. YMHOXEHHE BCKTOpa Ha YUCIIO.




MedAHCOY BeKMOPAMU.
CkanapHoe
npousseoerue
8EKMOPO8.

Kommnnanapuele BekTopbl. CKansipHOE NMPOU3BEIECHHUE BEKTOpPOB. PaznojkeHue BeKTopa IO TpeM
HEKOMIUJIaHapHbIM BekTopaMm. KoopamHaTel BEKTOpa, CKalspHOE IIPOM3BENEHUE BEKTOPOB B
KOOpJMHATaX, yroJl MEXIYy BEKTOpaMH, Yrojd MEXIy NpsAMOM U IIJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMU. YPAaBHEHUE IJIOCKOCTH.

B Tom uncie MPAKTHICCKHUX 3aHATHIA

Hpocbeccnona.nbﬂo OPHCHTUPOBAHHOE€ COACP/KAHUEC

Tema 3.3 Ilpakmuxko-
OpUEHMUPOBAHHbIE

OcHoBHOE€ CoacpKaHuE yqeﬁﬂoro MaTepuaJjia

B Tom uncie MPAKTHICCKHUX 3aHATHI

3a0ayu Ha IIpo¢deccnoHAILHO OPHEHTHPOBAHHOE COACPKAHUE 4
KOOPOUHAMHOU KoopanHaTtHast minockocTh. Beruuciaenue paccToOSHUN U TUIOMIAIEH Ha TUIOCKOCTH.
NJIOCKOCMU. KonndecTBeHHBIC pacyeThl.
Tema 3.4 Pewenue OcHoBHoOE coiepkaHue Y4eOHOro MaTepuasia 2
3a0au. Koopounamvi u | JlekapTOBBl KOOPJIWHATHI B MPOCTpaHCTBE. BekTtopbl B mpocTtpancTBe. CIOKEHHE M BBHIYUTAHHE
8EKMOpb. BEKTOPOB. YMHOKEHHE BEeKTOpa Ha uucio. KomruranapHeie BeKTOphl. CKaIsSIpHOE TPOU3BEIACHUE
BEKTOPOB. PaznokeHne BeKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [Ipocreiimue 3amayu B
KoopuHaTaxX. KoopaWHATel BEKTOpa, PACCTOSHHE MEXAY TOYKAMH, KOOPJWHATHI CEPEIMHBI
OTpe3Ka, CKaJIpPHOE IMPOU3BEIACHHE BEKTOPOB B KOOPIMHATAX, YroJl MEXIY BEKTOpaMH, Yyroll
MEXAY NPSIMOH U IJIOCKOCTBIO, YTOJI MEX/TY MIIOCKOCTSMHU.
B TOM 4nciie npakTHYEeCKUX 3aHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAECPKAHME
Pasznea 4. OcHoBbI TpUTrOHOMeTpUHU. TpUroHOMeTpHUYecKHe GYHKIUM. 32
Tema 4.1 OcHoBHoOE cojiepkaHue Y4eOHOro MaTepuaja 4 OKO01,
Tpuconomempuueckue | Panunannas Mepa yria. [IoBOpoT TOYkM BOKpYyr Hayanga koopauHaT. OmnpejaelieHHME CHUHYCAa, OKO02,
@yHrkyuu KOCHHYyCa, TaHI€HCa W KOTaHreHca. 3HAKM CHUHYyCa, KOCHHYCa, TaHT€HCa M KOTaHTeHca IIo OKO03,
NpPOU3B0ILHORO0 Y2d, YEeTBEPTSAM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTAHI€HCOM OJHOTO U TOTO OK04,
yucna. Paouanuas u Ke yria. OKO05,
epadychas mepa yead. | B ToM umcie IPAKTHYECKHX 3aHATHI OKO06b,
IIpodeccoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE OKO7
Tema 4.2 OcHosnvie OcHoBHOe coiepxxaHue y4eOHOIro MaTepuasia 4
mpueonomempuyeckue | TpuroHoMmerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC TOJOKUTENBHBIX U OTPULIATEIBHBIX
mooicoecmaa. yrioB. DopMysbl IPUBEACHHUS.
Dopmynvl npusedenus. | B TOM 4HcIe MPAKTHYECKHX 3aHATHIA
ITpogeccuoHaTbHO OPHEHTHPOBAHHOE COACPKAHMUE
Tema 4.3 Cunyc, OcHoBHOE conep:kaHHe Y4eOHOr0 MaTepuaJjia 4




KOCUHYC, MAH2EHC
CyMMblL U pazHocmu
08yx yenos. Cunyc u
KOCUHYC 0BOUHO20
yena. Popmynsl
NONOBUHHO20 Yeld.

Cymma u pasHocTbh cuHycoB. CyMMa U pa3HOCTb KOCMHYCOB. CHHYC M KOCHHYC JIBOMHOIO YIJIa.
@opmynbel MMONMOBUHHOTO yria. lIpeoOpa3oBaHue CyMMBI TPUTOHOMETPUYECKUX (QYHKIUN B
MPOU3BEJICHUE M TPOU3BEICHHE B CyMMY. BpIpakeHHe TpUTOHOMETpUYECKUX (yHKIMA depe3
TAQHT€HC IIOJIOBUHHOTO aprymeHTa. [IpeoOpa3zoBaHme TPOCTEHIINX TPUTOHOMETPUUYECKUX
BBIPAKECHUM.

B Tom uncie MPAKTUHICCKUX 3aHATHI

Hpocbeccnona.nbﬂo OPHUHCHTUPOBAHHOE COACP/KAHUEC

Tema 4.4 @ynxyuu u ux
ceoticmea. Cnocooul
3a0anust pyHKYul.

OcHoOBHOE coJepkaHue Y4eOHOro MaTepHuaJia
Ob6nacTb onpeeneHuss U MHOKECTBO 3HaUeHUH QyHKIUN. YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD
¢yskmil. CriocoOs! 3a1aHust QyHKIUH.

B Tom uncie MPAKTHICCKHUX 3aHATHI

HpO(l)eCCI/IOHaJIbHO OPHECHTUPOBAHHOE COACP/KAHUEC

Tema 4.5
Tpuzconomempuueckue
@yHKyuuU, ux ceoticmea
u epaghuxu.

OcHOBHOe colep:KaHue Y4eOHOIr0 MaTepuaJia
OO6nacTh ompeneneHuss U MHOXECTBO 3HAYEHUH TPUTOHOMETPUYECKHX (QYHKUMNA. YeTHoCTb,
HEYETHOCTh, IEPUOAUYHOCTh TPUTOHOMETpHUeckux ¢yHkiuil. CBolicTBa U rpaduku GyHKIUHA Y =

cos(x), y = sin(x), y = tg(x), y = ctg(x).

B TOM 4nciie npakTHYEeCKUX 3aHATHI

IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIePKAHUE

Tema 4.6
IIpeobpazosanue
epaghukos
MPULOHOMEMPUYECKUX
@dyHKyuil.

OcHOBHOe co/lep:KaHue Y4eOHOT0 MaTepuaJia
Cxarue u pacTshkeHue rpadukoB TpuroHomerpudeckux (ynkmuii. [IpeoOpazoBanue rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIMA.

B TOM 4nciie NpaKTHYECKUX 3aHATHI

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME

Tema 4.7 Onucanue
npoU3800CMBEHHbIX
npoyeccos ¢ NOMowbio

OcCHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepuaJia

B TOM 4nciie npakTHYEeCKUX 3aHATHI

IIpodeccnoHaAIBHO OPUEHTHPOBAHHOE CO/IEPKAHNE

epaghuxoe ynxyuil. Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKHUX (YHKIIHMH B IpodeCCHOHATBHBIX 3a/1a4ax.
Tema 4.8 Obpamnvie OcHoBHOe coiepxkaHue y4eOHOro MaTepuasa
mpueonomempuueckue | OOpaTHble TpUroHOMeTpruuecknx ¢pyHkuun. Mx cBoiictBa u rpaduku.
@yHryuu. B ToM 4mncsie npaKTHYeCKUX 3aHATHIA
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME
Tema 4.9 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia
Tpueconomempuueckue | IlpocTeiiiine TpUrOHOMETPUUECKHUE YpPaBHEHHS BUA Sin X=a, COS X=a M UX peuieHus. YacTHbie

VPA6HeHUs U

CJIydyau. HpOCTeI\/'IIJ_II/Ie TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA.




HepaeeHcmed.

B Tom uncie MPAKTUICCKUX 3aHATHH

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

Tema 4.10 Cucmembi OcHoBHoOe€ coiepxxkaHue y4eOHOro MaTepuaJsa 2
mpuzoHomempudeckux | CUCTEMBI TPOCTEUITUX TPUTOHOMETPUUECKUX YPABHEHHUIA.
VpasHeHu. B ToM yunciie npaKTHYeCKHX 3aHATHIH
IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IeP:KAHME
Tema 4.11Pewenue OcHoBHoOE€ co/iepkaHue Y4eOHOro MaTepuaja 2
3a0ay no oCHO8AM [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIpAKEHUN. PellieHrne TPUroHOMETPUYECKUX ypaBHEHUM
MpucoHoMempuu u Y HEPaBEHCTB, B TOM YHCJIE C UCIIOJIH30BAHUEM CBOWMCTB (DYHKIIHIA.
mpuzcoHomempuyeckum | B ToM 4HcjIe NPAKTHYECKUX 3aHATHIA
Qynxyusm. IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IeP:KAHME
Paszpen 5. KommiekcHbie yucaa 8
Tema 5.1 Komnnexcnoie | OcHOBHOe coiep:kaHHe y4eOHOr0 MaTepHuaJia 4 OKO01,
yucaa. [Tonarne xommuiekcHOro uyucia. CONpsSKEHHbIE KOMIUIEKCHBIE 4YHMCIIA, MOJYJAb W ApPryMEHT OKO02,
KOMIUIEKCHOTO  yuciaa.  @Dopma  3amucu  KOMIUIEKCHOTO — 4Yuciia  (TeoMeTpuyecKas, OKO03,
TPUTrOHOMETpHUECKas, anredpandeckas). Apugmernyeckue AeWCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMHU. OK04,
B TOM 4nciie npakTHYEeCKUX 3aHATHI OK05,
ITpodeccHoHAIBLHO OPHEHTHPOBAHHOE COAEPIKAHME OKO06,
Tema 5.2 IIpumenenue | OcHOBHOE cojiepKaHue YueOHOro MaTepHaJa 4 OKO07
KOMMNJIEKCHbIX YUcell. BoinmonHeHne pacyeToB € MOMOIIBIO KOMIUIEKCHBIX uyucel. [lpuMepsl HCIOJIb30BaHUA
KOMIIJIEKCHBIX YHCEI.
B TOM 4nciie npakTHYEeCKUX 3aAHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME
Pa3nen 6. [IpousBoaHasi pyHKIIUM U ee IPUMEHEHHE 38
Tema 6.1 Ilonamue OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuaja 2 OK02,
npoU3800HOLL. OmpeneneHre YUCIOBOM TMOCIEAOBATEIIBHOCTH M CHOCOOBI e¢ 3amaHus. CBOWCTBA YHMCIOBBIX OKO3,
Dopmynvl u npasuia nocnenoBarenbHocTel. OmnpeneneHue Mpejaena IMOCIEI0BAaTeNbHOCTU. BpIuncieHne NpeenoB OK04,
oughghepenyuposanus. | nocnenoparenbHocteid. Ilpenen ¢dynknum Ha OeckoHeunoctu. [Ipemen ¢yHkuum B TOUKe. OKO05,
[Ipupamenne ¢ynkuud. 3anady, NOPUBOASIIME K MOHSATHIO MPOU3BOAHON. Ormpenenenue OKO06,
MIPOU3BOIHOM. AJITOPUTM OTBHICKAHUSI TPOU3BOJHOM. OKO7
B ToM 4HcJIe NIPAKTHYECKUX 3aHATHI
IIpogeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE
Tema 6.2 [Ipouszsoonvie | OcHOBHOE coiepKaHUe Y4eOHOT0 MaTepHasa 4

CYMMbl, pA3HOCMU,

@opmynsl quddepenumponanus. [lpasuna nuddepeHpoBaHmsL.




npou38eoeruUs u

B Tom uncie MPAKTUICCKUX 3aHATHH

YaACmHo20. IIpodeccuoHaLHO OPHEHTHPOBAHHOE CO/IEPKAHUE
Tema 6.3 Ilpouzsoonvie | OCHOBHOE cojlep:KaHHe Y4eOHOr0 MaTepHuaJia
mpuzonomempuueckux | Onpenenenue cinoxxHoi QyHkun. IIpowsBomHas TpuroHoMmerpudeckux ¢yHkuuid. [IponsBoanas

Gynryuu. [Ipoussoonas
CILOJHCHOU YYHKYUU.

CJIOKHOM (DYHKIIMH.

B Tom uncie MPAKTHICCKHUX 3aHATHI

Hpocbeccnona.nbﬂo OPHUHCHTUPOBAHHOE€ COACP/KAHUEC

Tema 6.4 IHonamue o
HenpepvieHOCmU
@ynxyuu. Memoo

OcHoOBHOE coJepkaHue Y4eOHOro MaTepHuaJia
[lonstne HenpepbiBHOM ¢yHkuuu. CBoiicTBa HempepblBHOM QyHKuMU. CBS3b  MEXAY
HENPEPBIBHOCTHIO U U (EepeHINPYEMOCTH (PYHKIIMHU B TOYKE. AJTOPUTM PEIIEHHS] HEPABEHCTB

UHMep8anos. METO0/IOM UHTEPBAJIOB.
B ToM 4uc/ie npaKTHYeCKUX 3aHATHH
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COCPKAHME

Tema 6.5 OcHOBHOe colep:KaHue Y4eOHOIr0 MaTepuaJia

T'eomempuueckuti u
Qusuueckuti cmuici
npouU3800HOU

I'eomerpuueckuil CMbICHT MPOU3BOJHOW (YHKIUU — YIJIOBOM Ko3((UIIMEHT KacaTenpHOM K
rpadpuky GyHKIMHM B TOYKEe. YpaBHEHHE KacaTelbHOM K rpaduky QyHKOUH. ANTroput™M
COCTaBJICHUS YPAaBHEHMsI KacaTelIbHOM K rpaduky QyHKIMH.

B TOM 4nciie npaKTHYEeCKUX 3aAHATHI

IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHNE

Tema 6.6 Puszuueckuii
CMBICTL NPOU3BOOHOU 8
npogheccuoHanbHbIX
3a0a4ax.

OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia
DU3NYECKUH CMBICIT TPOU3BOIHOW — MTHOBEHHAsI CKOPOCTh B TEKYIIMI MOMEHT BPEMEHH.

B TOM 4nciie npakTHYECKHUX 3aHATHH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME

Tema 6.7 OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia
Monomonnocmo Bo3pacranue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pacTaHMs M YObIBaHHUA (YHKIHMH 3HAKY
@yuxyuu. Touxu npou3BoHOM. IloHATHE TNPOU3BOJHON BBICIIErO MOPSAAKA, COOTBETCTBUE 3HAaKa BTOPOH
9KCmpemyma MIPOU3BOIHOM BBIMTYKJIOCTH (BOrHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3aa4il Ha MAKCUMYM U MUHUMYM.
[lonsiTe acUMNOTOTHI, CIHOCOOBI WX OMpeAeNieHUs. AJTOPUTM HUCCIEeNOBaHUS (YHKIHH U
MOCTPOEHHUS €€ TpaduKa ¢ TOMOIIbIO TPOU3BOAHON. JIpoOHO-NTMHEeHas QyHKIUS
B ToM 4mncsie npaKTHYECKUX 3aHATHI
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME
Tema 6.8 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia
Hccneoosanue HccnenoBanue GyHKIIMKM HA MOHOTOHHOCTH U TTOCTPOEHHE TPa(UKOB.
@yHryuil u B TOM 4nciie IpaKTHYECKHUX 3aHATHH




nocmpoenue 2paghuxos

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEPKAHUE

Tema 6.9 Haubonvuiee | OCHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuasia 2
U HaumeHbvluee HaxoxneHne HauOOJBIIET0 W HAUMEHBIIETO 3HAYCHWH (YHKIUN, MOCTpOCHHE TpaduKoB
3HaYeHUs: YYHKYuU MHOTOYICHOB C MCIIOJIb30BAaHHEM amiapaTa MaTeMaTHUECKOTO aHAJIN3a
B ToM yunciie npaKTHYeCKHX 3aHATHH
IIpodeccuoHATbHO OPHEHTHPOBAHHOE COlePKAHHE
Tema 6.10 OcHOBHOE co/iepkaHue Y4eOHOro MaTrepuaJja
Haxoorcoenue B ToM yunciie npakTHYeCKHX 3aHITHH
ONMUMANIbHO20 IpodeccuonaTbHO OPHEHTHPOBAHHOE COAEPKAHHE 6
pe3yrbmama c Haumensiiee u Hanbospiiiee 3HaUeHHE PYHKITUH
NOMOUBIO NPOU3BOOHOU
8 NPaKmMu4eckux
3a0a4ax
Tema 6.11 Pewenue OcHOBHOe colep:KaHue Y4eOHOr0 MaTepuaJia 2
saoau. Ilpouzsoonas ®opmyinel U ipaBuia auddepennnpoBanus. MccnenoBanue GyHKIIUNH C OMOIIBIO TPOU3BOIHOM.
@yHrkyuu, ee Haubonpiiee 1 Haumenblliee 3Ha4eHUs] QYHKIUU
npumeHenue B ToM yunciie npakTHYeCKHUX 3aHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COICPKAHME
Pa3nen 7. MHOrorpaHHMKHM M TeJjia BpalleHust 46
Tema 7.1 Bepuunsi, OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuajia 2 OKO01,
pebpa, eparu [Tonsatue mHororpanHuka. Ero ameMmeHTH: BepiuHbl, pebpa, rpanu. Jlmaronans. CedeHwue. OKO02,
MHO202DAHHUKA Brinykibie 1 HEBBITYKJIbIE MHOTOT'PAaHHUKHU OKO03,
B TOM 4nciie NpaKTHYECKUX 3aHATHI OK04,
IpodeccnonabLHO OPHEHTHPOBAHHOE COAEPKAHME OKO05,
Tema 7.2 Ipusma, ee OCHOBHOE cojiep:KaHue Y4eGHOro MaTepualia 2 OK06,
cocmasnawue, [Tonsitue mpusmel. Ee ocHoBanus u OokoBble rpaHu. Beicota mpusmbl. [lpsimas v HakjgoHHas OKO07
ceuenue. llpsmas u npusma. [IpaBunbHas npusma. Ee ceduenue.
NpABUNbHASL NPUSMDBL B ToM ymnciie npakTHYeCKUX 3aHATHI
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHME
Tema 7.3 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 2
Ilapannenenuneo, xy6. | llapannenenumnen, CBOWCTBa TNPSAMOYTOJIbHOTO mapaiuienenunena, kyo. CeueHue KyoOa,
Ceuenue kyba, napajuieNienunea

napaﬂﬂeﬂenuneda

B ToM 4Hc/Ie NIPAKTHYECKUX 3aHATHI

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME




Tema 7.4 I[Mupamuoa,
ee cocmasnaowue,
ceuenue. [Ipasunrvnas
nupamuoa. Yceuennas
nupamuoa

OcHoBHoOe conep:kaHHe Y4eOHOr0 MaTepuasia
Ilupamuna u ee anementsl. Ceuenue nupamupl. [lpaBunbHas nupamuaa. Y cedeHHas nupaMuia

B Tom uncie MPAKTUICCKUX 3aHATHH

Hpocbeccnona.nbﬂo OPHECHTUPOBAHHO€ COACPKAHUEC

Tema 7.5 boxosas u
NOJIHASL NOBEPXHOCHIb
npu3Mbl, NUPAMUOLL

OcHoBHOe coJepkaHue Y4eOHOro MaTepHuaJia
[Tnoma s OOKOBOH M NOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

B Tom umncie NMPAKTUHICCKHUX 3aHATHI

HpO(l)eCCI/IOHaJIbHO OPHUCHTUPOBAHHOE COACP/KAHUEC

Tema 7.6 Cummempus
8 KyOe,
napannenenuneoe,
npuzme, nupamuoe

OcHoBHoOe coep:kaHHue Y4eOHOr0 MaTepuajia
CuMMeTpHsl OTHOCUTENNBHO TOYKH, NMpSAMOM, muiockocTd. CumMmerpus B KyOe, mapajienenurnene,
IIpU3Me, MMPaMHUJIe

B TOM 4nciie NpaKTHYEeCKUX 3aAHATHI

ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEpPKAHME

Tema 7.7 llpumepol
cummempuil 8
npogheccuu

OcHOBHOeE co/lep:KaHue Y4eOHOTr0 MaTepuaJia

B TOM 4ncJIe NPAKTHYECKHX 3AHATHH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEpPKAHME
CuMMeTpHs B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

Tema 7.8 Ilpasunvrole
MHO202PAHHUKU, UX
ceoticmea

OcHOBHOe colep:KaHue Y4eOHOr0 MaTepuasa
[TonsiTHe npaBUIbLHOrO MHOTOrpaHHKKa. CBOMCTBA MPaBUIIbLHBIX MHOTOTPAHHUKOB

B TOM 4nciie npakTHYeCKUX 3aHATHI

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME

Tema 7.9 uaunop, eco
cocmassowue.
Ceuenue yurunopa

OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia
Hunuaap u ero snemeHThl. CedeHue HMIMHApA (MapajjieibHOE OCHOBAaHUIO U ocH). PasBepTka
LHWIHHIpA

B ToM ymncie npakTHYeCKUX 3aHATHH

IIpodeccnoHAIbEHO OPUEHTHPOBAHHOE COJIEPKAHME

Tema 7.10 Konyc, e2o
cocmasnawue.
Ceuenue xoHnyca

OcHOBHOe co/iepxkaHue Yy4eOHOro MaTrepuasa

B ToM ymnciie npakTHYeCKUX 3aHATHI

IIpodeccnoHabHO OPUEHTHPOBAHHOE COACPKAHME
Konyc u ero snementsl. CeueHne koHyca (TapaiieIbHO€ OCHOBAHUIO U TIPOXOsIee Yepes
BEPIINHY), KOHWYeCKHe ceueHus. Pa3BepTka KoHyca

Tema 7.11 Ycewennwoiii
konyc. Ceuenue

OcHOBHOe coJep:kaHne Y4eOHOro MaTepuaa
Yceuennslit koHyc. Ero oOpasyromnias u Beicota. CeyeHne yce4eHHOro KOHyca




YCEeYEeHHO020 KOH)YCca

B Tom uncie MPAKTUICCKUX 3aHATHH

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

Tema 7.12 llap u OcHoBHoOe conep:kaHHe Y4eOHOr0 MaTepuajia 2
cgpepa, ux ceveHus Hlap u cepa. Bzanmuoe pacnionoxenue cepsl u mnockocti. CedeHne mapa, cepsl
B ToM unciie NpaKTHYeCKUX 3aHATHH
IIpodeccHoHATHHO OPHEHTHPOBAHHOE COEPKAHHE
Tema 7.13 Ilonamue 06 | OcHOBHOe cojiep:KaHNe Yy4eOHOr0 MaTepuasia 4
obveme merna. [Tonste 06 o6veme Tena. OObeM KyOa U IPSIMOYToJIbHOTO mapaienenunena. O6beM Mpu3Msbl U
Ommnowenue obvemos | muuHapa. OTHOIIEHHE 00bEMOB NMOAOOHBIX Tell. ['eoMeTpuuecKkuil CMBICH OINpeAeauTens 3-ro
NnOO0OHBIX melt TOpsiIKa
B ToM unciie NpaKTHYeCKUX 3aHATHH
IpodeccHoHATbHO OPHEHTHPOBAHHOE COIEPKAHHE
Tema 7.14 Obvemobl u OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuaja 2
niowaou O6beMbl npaMubl U KoHyca. O0beM mapa. [1nomanm noBepxHocrei Ten
noeepxuocmeti mei B ToM unciie npakTHYeCKUX 3aHATHH
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHMNE
Tema 7.15 OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia
Kombunayuu KomOuHammm reoMmeTpuaecKux Tei
MHO202panHuKo6 u mei | B ToOM YHcie MPaKTHYeCKHX 3aHSITHI 4
spawjetus IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COICPKAHME
Tema 7.16 OcHOBHOE co/lep:KaHue Y4eOHOT0 MaTepuaJia
l'eomempuueckue Hcnonb3oBanne KOMOMHAIMI MHOTOTPAHHUKOB M T€J BpAIlEHUS B MPAKTHKO-OPHEHTUPOBAHHBIX
KOMOUHayuu Ha 3a/1ayax
npakmuke B TOM 4nciie npakTHYEeCKUX 3aHATHI 4
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
Tema 7.17 Pewenue OcHoBHOe coiepxkaHue y4eOHOro MaTepuasa 2
3a0ay. Mnozoepannuku | OOBEMBI U TUIONIAM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
u mena 8paweHus B ToM ymnciie npakTHYeCKUX 3aHATHH
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHME
Pa3nea 8. IlepsooOpa3nasi pyHkuuu, ee npuMeHeHHe 14
Tema 8.1 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 2 OKO01,
Ilepsoobpasnas 3a7aya 0 BOCCTAHOBJICHUH 3aKOHA BM)KEHUS MO M3BECTHOU cKOpocTU. [loHsATHE MHTErpHpOBaHHUSI. OK02,
@yuxyuu. llpasuna O3HakoMJIeHHE ¢ IOHATHEM WHTerpaja u nepsoodpaszHoit mist Gynkuun y=f(x). Pemenue 3anau Ha OKO03,
HAXOHCOEHUS] CBsI3b NEPBOOOPA3HON M €€ MPOM3BOJHOM, BBHIYMCIEHHE MEepBOOOpa3HON i JaHHOM (yHKuHMU. OK04,




nepeooopasHvIx Tabmuua ¢opmyn Ui HaXOXICHHUA MEPBOOOpA3HbIX. VI3ydeHue mpaBuiia BBIYMCICHUS OKO05,
1epBooOpa3Hoi OKO06,
B ToM 4HcJIe IPAKTHYECKUX 3aAHATHI OKO07
IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJ/IeP:KAHME

Tema 8.2 OcHoBHoOe coep:kaHHe Y4eOHOr0 MaTepuajia 2

Inowaow 3ajauy, NOPUBOJSAIIME K IOHATUIO ONPEACIIEHHOTO HWHTErpajsa — O BBIUMCICHUU IJIOLIAAU

KPUBONIUHEUHOU KpUBOJIMHEWHON Tpameuuu, O mepeMenieHur Touku. [loHsThe omnpenenéHHOro HHTErpania.

mpaneyuu. Popmyna I'eomerpuuecknii 1 ¢GuU3MYECKUN CMBICT oOmpeneaeHHoro wuHrerpana. ®opmyna Herorona—

Hviomona — Jleitbnuya | Jletibuuma
B ToM yunciie npakTHYeCKHUX 3aHATHI
IIpogeccuoHabLHO OPHEHTHPOBAHHOE CO/IePKAHNE

Tema 8.3 OcHoBHoOE coiepkaHue Y4eOHOro MaTepuasia 2

Heonpeoenennwiii u [TonsiTHE HEONPEETEHHOTO HHTErpaia

onpeoeneHHblll B ToM yunciie npakTHYeCKHUX 3aHATHI

uHmezpavl IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJCPKAHUE

Tema 8.4 OcHOBHOe colep:KaHue Y4eOHOr0 MaTepuaJia 2

Ilousamue 06 ['eoMeTpuueckuii CMbICI ONIPEACIICHHOTO HHTETpaja

onpeoeneHHoOM B ToM ymnciie npakTHYeCKHUX 3aHATHI

unmezpane Kaxk IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME

niowaou

KPUBOIUHEUHOU

mpaneyuu

Tema 8.5 OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia

Onpeoenennbiii B ToM 4nciie NpAKTHYECKUX 3AHATHH

uHmezpa 8 HCU3HU IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COAEPKAHME 4
I'eomeTrpuueckuii cMbich onpenenennoro uaterpaina. ®opmyna Hetorona - Jleiionuna.
Pemenue 3a1ay Ha mpuMEHEHUE WHTETpaja JUIsl BEIYUCIEHUST GU3NYECKUX BEJIMYMH U TUIOIIa e

Tema 8.6 OcHoBHOe coiepxxkaHue Yy4eOHOIro MaTepuasa 2

Pewenue 3aoau. IlepBooOpa3nas gynkiuu. [lpaBuna HaxoxaeHus nepBooOpa3ubix. Ee npuMmenenue

Ilepsoobpasnas B ToM ymncie npakTHYeCKUX 3aHATHI

Qynryuu, ee IIpoeccHoHAIBLHO OPHEHTHPOBAHHOE COAEPKAHUE

npumeHenue

Pa3nen 9. Crenenn n kopuu. CrenenHas GyHKuus 18

Tema 9.1 \ OcHoBHOE conep:kaHHe Y4eOHOr0 MaTepuaJjia 4 OKO01,




Cmenennas gynxyus, [ToHsiTue KOpPHSA N-OM CTENEHU U3 JACUCTBUTENBHOrO uwncia. OyHKuuu y=”\/x HUX CBOMCTBA W OK02,
ee ceolicmea rpaduku. CBOICTBA KOPHS N-O¥ CTENIEHU OKO03,
B TOM 4nciie NPpaKTHYECKHUX 3aAHATHHI OK04,
IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJ/IeP:KAHME OK05,
Tema 9.2 OCHOBHOE coiep:KaHue Y4eGHOr0 MaTepuajia 4 OKO7
IIpeobpazosanue [IpeoOpazoBanme UPPAMOHATBLHBIX BBIPAXKCHHIMA
gvipadcenull ¢ Kopuamu | B ToOM 4mMciie MPAKTHYECKHX 3aAHATHIA
N-ou cmenenu IIpodeccHoOHAILHO OPHEHTHPOBAHHOE COACPKAHUE
Tema 9.3 Csoiicmea OcHoBHoOE coiepkaHue Y4eOHOro MaTrepuasia 2
cmeneHu ¢ [TonsiTHe creneHu c MOOBIM pallMOHaIbHBIM NoKa3aTeneM. CreneHHble (YHKIMHM, UX CBOWCTBA U
PAYUOHATLHBIM U rpaduxu
oeticmeumenbHbviM B ToM yunc/ie npakTHYeCKHX 3aHITHH
nokasamensimu IIpodeccnoHaNTEHO OPHEHTHPOBAHHOE COAEPKAHME
Tema 9.4 Pewenue OcHOBHOe coiep:KaHue Yy4eOHOTr0 MaTepuaJa 6
UpPpayUOHAIbHBIX PaBHOCHIIBHOCTh WPPAITMOHATIGHBIX yYpaBHEHHH M HEpaBEHCTB. MeETOIbI MX pelieHus. PerreHne
VpasHeHuil u WPPAIMOHALHBIX YPABHCHUH M HEPABCHCTB
HepageHcma B ToM yunciie npakTHYeCKHX 3aHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAECPKAHME
Tema 9.5 OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuaja 2
Cmenenu u KopHu. Omnpenenenue creneHHor (yHkmwu. lcmosib3oBaHME €€ CBOWCTB MNMPH PEIICHUHM YpaBHEHUH W
Cmenennasn gpyHxkyus HEPABEHCTB
B TOM 4nciie npakTHYEeCKUX 3aAHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME
Pa3nen 10. IToka3aTeabHast pyHKIUA 18
Tema 10.1 OcHOBHoOE coep:kaHHe Y4eOHOT0 MaTepHajia 4 OKO01,
Tloxazamenvuas CreneHb C TPOU3BOJIBHBIM JICCTBUTENBHBIM TOKa3areseM. OnpenesneHue MoKa3aTesbHOM 0OKO02,
@yHryus, ee ceoticmea | GyHKIIMM, €€ CBOHCTBA M rpaduK. 3HAKOMCTBO C NPHUMEHEHHEM I[OKa3aTelbHOW (YHKUIUH. OKO03,
Pemenne nokasarenpHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TpahUIECKIM METOAOM OK04,
B TOM 4nciie NpakTHYECKHUX 3aHATHI OKO05,
OKO7

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHHUE

Tema 10.2
Pewenue
nokazameibHulx

OcHOBHOe coJep:kaHne Y41eOHOro MaTepuaia
Pemrenne mokazaTenbHBIX YpaBHEHHH METOJIOM YpaBHUBAHHMS MOKa3aTeleid, METOJOM BBEACHHS
HOBOHM TIEpEeMEHHOH, (YHKIMOHANBHO-TpaQUYecKuM MeToJoM. PerneHue TmoKa3aTeIbHBIX

ypaeHeHuul u

HCPAaBCHCTB




HepaeeHcme

B Tom uncie MPAKTUICCKUX 3aHATHH

HpO(l)eCCI/IOHaJILHO OPHUCHTUPOBAHHOEC COACPKAHUEC

Tema 10.3 Cucmembi OcHoBHoOe€ coiepxxkaHue y4eOHOro MaTepuaJsa 4
NOKA3amenbHbIX Pemenue cucreM noka3aTelbHbIX ypaBHEHUN
ypasHeHuii B ToM 4uc/ie NpAKTHYECKUX 3aHATHIA

IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IeP:KAHME
Tema 10.4 Pewenue OcHoBHoOE€ co/iepkaHue Y4eOHOro MaTepuaja 2
3a0ay. Ilokazamenvuas | PelieHne nokazareiabHbIX YPaBHEHMM METOJOM ypaBHMBaHMS IOKa3aTesled U METOJIOM BBEACHUS
@ynryus HOBOM nepemMeHHO. Penienne noka3areabHbIX HEPAaBEHCTB

B ToM 4uc/ie npaKTHYeCKUX 3aHATHH

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHME
Paszpen 11. Jlorapudmel. Jlorapupmuyeckasi pyHkuus 30
Tema 11.1 Jlocapughm OcHoBHoOe coep:kaHHue Y4eOHOr0 MaTepuaJjia 4 OK-01,
yucna. Jecamuunoiti u | Jlorapudm uncna. JlecATHUHBIN 1 HATYpaTbHBIN JJOTapU(PMBI, YUCTIO € OK02,
HAMypaibHbllL B ToM uMc/Ie NPAKTHYECKUX 3aHATHI OKU03,
7102apupMbl, 4UCIO e IIpo¢deccnoHAILHO OPHEHTHPOBAHHOE COACPKAHUE OKO04,

OK05,

Tema 11.2 Ceoticmsa OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia 6 OKO7
J102apuUPMoa. CaoiicTBa sorapudmo. Oneparius orapupMUPOBAHHS.
Onepayus B TOM 4nciie npakKTHYEeCKUX 3aAHATHI
7102apUGMUPOEAHUSL IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
Tema 11.3 OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia 4
Jlozapughmuueckas Jlorapudmuueckas QyHKIUS U ee CBONWCTBA
pynxyus, ee céolicmeéa | B TOM umMc/ie NPAKTHYECKUX 3AHATHIA

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME
Tema 11.4 Pewenue OcHoBHOe coiepxxkaHue Yy4eOHOIro MaTepuasa 8
Jlo2apughmuieckux [Tonsite norapupmuyeckoro ypaBHeHHs. Omnepanus NOTEHUUPOBAHUA. TpH OCHOBHBIX METO/a
VpasHeHuil u pelieHus norapupMUUEcKux ypaBHEHUI: (byHKIMOHATBHO-TpaQUUECKUH, METO
HepageHcma MIOTEHIIMPOBAHMSI, METOJ1 BBEJICHHUS] HOBOM nepeMeHHoi. Jlorapudmuyeckne HepaBeHCTBA

B ToM ymnciie npakTHYeCKUX 3aHATHH

ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHHUE
Tema 11.5 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 2
Cucmemvl ANTOpPUTM pEIIeHHS] CUCTEMBbl ypaBHEHHH. PaBHOCHIILHOCTH JOTapu(MUYECKUX YpaBHEHUH U

Jl02apugmuieckux

HCPAaBCHCTB




ypaeHenuul

B Tom uncie MPAKTUICCKUX 3aHATHH

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE

Tema 11.6 Jlocapughmuot

OcHoBHoOe coep:kaHHe Y4eOHOr0 MaTepuaia

8 npupooe u mexHuke

B Tom uncie MPAKTHICCKUX 3aHATHI

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4
[Ipumenenue norapudma. Jlorapudmuueckas cnupans B npupoje. Ee matemarnyeckue cBoicTBa
Tema 11.7 Pewenue OcHoBHoOE€ co/iepkaHue Y4eOHOro MaTepuaja 2
3aoau. Jloeapugmol. Jlorapudmuueckas ¢yakius. Pemenne npocTeimmx JorapuMUIecKux ypaBHEHU I
Jlozapughmuueckas B ToM 4uc/ie npakTHYeCKUX 3aHATHH
Qynryus IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJIeP:KAHME
Pa3nes 12. MHuoxkecTBa. Ji1eMeHThI Teopuu rpagos 10
Tema 12.1 OcHoBHoOe coep:kaHue Y4eOHOro MaTepuajia 2 OKU01,
Mnuoocecmea [Tonsitue MmHoOkecTBa. [logMHO)ecTBO. Oniepanu ¢ MHOKECTBAMU OKO02,
B TOM 4nciie npakKTHYEeCKUX 3aAHATHI OKO3,
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJePKAHUE OK04,
Tema 12.2 Onepayuu ¢ | OCHOBHOE cojep:KaHUe Y4eOHOr0 MaTepuaia OK05,
MHOdCecmsamu B ToM yunciie npakTHYeCKHUX 3aHATHI OKO7
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 2
Onepanuu ¢ MHOKeCcTBaMHU. PelieHne npukIIaHbIX 3a/1a4
Tema 12.3 I pago OcHOBHOe co/lep:KaHue Y4eOHOr0 MaTepuaa
[Tonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI rpad Ha MIOCKOCTH
B TOM 4nciie npakTHYEeCKUX 3aAHATHI 4
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
Tema 12.4 OcHOBHOe co/lep:KaHue Y4eOHOT0 MaTepuasa 2
Pewenue 3a0au. Onepanuu ¢ MHOkecTBamMu. OnucaHne peabHbIX CUTYalluii ¢ MOMOIIbI0O MHOXeCTB. [IpuMenenue
Mmnooicecmsa, I paghvr u | TpadoB K pelIeHnro 3a1a4
UX npumeHenue B ToM ymnciie npakTHYeCKUX 3aHATHIH
IIpodeccnoHAIbEHO OPUEHTHPOBAHHOE COJIEPKAHME
Paspnen 13. JiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSATHOCTE 26
Tema 13.1 OcnosHvie OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 4 OKU01,
NoHAMuUsl [lepecranoBKM, pa3MeEILLIEHUS, COUETAHUS. 0OKO02,
KOMOUHAMOPUKU B TOM umciie NPAKTHYECKAX 3aHATHI OK03,
ITpodecCHOHAIBLHO OPHEHTHPOBAHHOE CONEP/KAHUE OK04,
Tema 13.2 Cobvimue, OcHoBHOE conep:kaHHe Y4eOHOr0 MaTepuaJjia 4 OKO05,




OKO7

8€pOSIMHOCTb CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYyMMbI COOBITHH. YCIIOBHas
coovimus. Cnodicenue u | BEpOATHOCTb. 3aBUCHMbIE M HE3aBUCHMBIE COOBITHA. TeopeMbl O BEPOSTHOCTH MPOU3BEICHHS
VMHOOJICEHUE COOBITHIA.
geposimHocmel B ToM 4unc/ie npaKTHYeCKUX 3aHSATHIA
IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJ/IeP:KAHME
Tema 13.3 OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa
Beposamnocme ¢ B ToM 4uc/ie NpAKTHYECKUX 3aHSATHI
npogheccuonanbHvlx IIpogeccuonaibHO OpHEHTHPOBAHHOE CO/IeP:KAHME 4
3adauax OTHocuTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOWUMBOCTU. CTaTUCTHUECKOE OIpeIeIeHNE
BEepOSITHOCTH. OLIEHKA BEPOSITHOCTH COOBITHS
Tema 13.4 [luckpemnas | OCHOBHOE coep:KaHNe y4eOHOT0 MaTepuaJia 4
CyYauHas eeIuduna, Bungbt cnydaiinpix  BenmuuuH. OmnpeneneHue JUCKPETHOW CIIydalHOW BENWYHMHBL  3aKOH
3aKOH ee pacnpeneneHns TMCKPETHON CIIy4ailHOM BeIMYMHbBL. Ee 4nCcIIoBble XapaKTEPUCTUKH
pacnpeodeneHus B TOM 4nciie NpaKTHYEeCKUX 3aAHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COCPKAHME
Tema 13.5 3adauu OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuasa 4
mamemamuyeckou Bapuanuonnsiii psia. [lonuron gacror u ructorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKH psiaa
CMamucmuxu Ha0JII0TaeMBbIX JaHHBIX
B TOM 4nciie npakTHYEeCKUX 3aHATHI
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COIEPKAHUE
Tema 13.6 OcHOBHOeE co/lep:KaHue Yy4eOHOTr0 MaTepuaJia
Cocmasnenue mabauy | B ToM 4Hc/Ie NPAKTHYECKHX 3aHSITHIA
u ouazpamm na IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COAEPKAHME 4
npakmuxe [lepBuunas 06paboTka ctaTucTHuecKux NaHHBIX. [ paduueckoe ux npeacrasnenue. Haxoxaenue
CPEeTHUX XapaKTEPUCTHUK, HAOIIOAAEMbIX JaHHBIX
Tema 13.7 Pewenue OcHoBHOe coiepxxaHue y4eOHOIro MaTepuasa 2
3a0ay. DnemeHmul OnemeHThl KoMOuHaTOpuKU. CoObITHE, BEpPOSTHOCTH COObITHS. ClOXXKEHHE U YMHOXXEHHE
KOMOUHAMOPUKU, BEPOSATHOCTEH
CMamucmuxy u B ToM ymnciie npakTHYeCKUX 3aHATHI
meopuu eeposimrocmeti | IIpogeccHoHaILHO OPHEHTHPOBAHHOE COAepPKAHUE
Pa3nes 14. YpaBHeHuUs1 H HEPaBEHCTBA 28
Tema 14.1 OcHoBHOe conep:kaHHe Y4eOHOr0 MaTepuasia 4 OKO01,
Pasnocunvrnocme PaBHOCHIIBHOCTD ypaBHeHUM U HepaBeHCTB. OmpezaeneHus. OCHOBHBIE TEOPEMBI PABHOCHUIIBHBIX OKO02,
ypaeHeHuul u nepexoJiax B ypaBHEHHUSX M HepaBeHcTBax. OOIue METONbl pelIeHHs YpPaBHEHUM: Mepexoi OT OKO03,




Hepasencms. Obwue
Memoobl peueHus.

paBeHcTBa (PYHKIMH K PaBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX (DYHKIIMNA, METOJ pa3JOKEHUS Ha
MHOYKUTEIN, METOJ] BBEJICHHSI HOBOH IMEPEeMEHHOM, PYHKIIMOHAIBHO-TpapUIeCcKuii METO]

B Tom uncie MPAKTUICCKUX 3aHATHH

Hpocbeccnona.nbﬂo OPHCHTUPOBAHHOE€ COACP/KAHUEC

OKO04,
OKO05,
OKO06,
OKO7

Tema 14.2 OcHoBHoOE co/iepkaHue Y4eOHOro MaTepuaja 4
I'paguueckuii memoo OO01ue MeTobpl pellleHUs] HEPABEHCTB: NEPEX0]l OT CPaBHEHMSI 3HAUEHUN (YHKUUN K CPAaBHEHUIO
peulenus ypasHeHui, 3HaYCHUH AapryMeHTOB JUII MOHOTOHHBIX (YHKIMI, METOJ HWHTEPBAIOB, (DYHKIMOHAIHHO-
HepageHcme rpaduueckuit metos. I'paguueckuii MeTo penieHusl ypaBHEHUH U HEPaBEHCTB
B ToM 4uc/ie npaKTHYeCKUX 3aHATHH
IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IeP:KAHME
Tema 14.3 Ypasuenus OcHoBHoOE coiepkaHue Y4eOHOro MaTepuasia 4
U HepaseHcmaa ¢ Omnpenenenve monyns. Packpeitue Monynst mo ompeneneHuto. Ilpocreiiinne ypaBHEHUS H
Mooynem HepaBeHCTBa ¢ MoAyneM. [IpuMeHeHHe paBHOCHIIBHBIX IEpPEXOJ0B B OIpPENEICHHBIX THIaX
YpaBHEHUI U HEPABEHCTB C MOJIYJIEM
B ToM 4nciie NpaKTHYECKUX 3AHATHH
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHME
Tema 14.4 Ypasnenus OcHOBHOeE co/lep:KaHue Y4eOHOT0 MaTepHuaJia 6
U HepageHcmeda ¢ 3HAKOMCTBO ¢ napameTpoM. ITpocrelime ypaBHEHUsS] 1 HEPABEHCTBA € TapaMeTPOM
napamempamu B ToM yunciie npakTHYeCKHUX 3aHATHI
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
Tema 14.5 OcHOBHOeE co/lep:KaHue Yy4eOHOTr0 MaTepuaJia
Cocmaenenue u B ToM 4ncIe npaKTHYECKUX 3aAHATHH
pewenue IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COAEPKAHME 8
npogheccuonanbuvlx Pemenne TekcToBbIX 33724 MPO(PECCHOHATIBHOTO COACPHKAHUS
3a0ay ¢ NOMOUWbIO
VpasHeHUll
Tema 14.6 Pewenue OcHoBHOe coiepxkaHue Yy4eOHOro MaTepuasa
3a0ay. Ypasnenus u OO01re MeTo bl pelIeHus] ypaBHEHHUI. YpaBHEHHS U HEPABEHCTBA C MOJYJIEM U C IMapaMeTpaMu
HepaseHcmeda B ToM ymnciie npakTHYeCKUX 3aHATHI 2
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHME
IIpoMe:xxyTOUYHAsI ATTECTAIUA - IK3aMeH 6
Bcero: 340




3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. OcHamenne yueOHOro KabuHeTa:

JUis peanuzanuy nporpamMMmbl y4eOHOM AUCHUIUIMHBI B HAJIUYUM HMEETCS
yueOHbIl kabuHet. [lomenenne kabunera yaoBiaeTBopseT TpedoBanusmM CaHUTapHO-
snuAeMuosornyeckux npaBuid U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIOBBIM 000PYI0BAaHUEM.

Ob6opynoBanue yueOHOro kabmHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0OYHAIOIINXCS;

- pabouee MEeCTO MPeno/1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMIUIEKT 3JI€KTPOHHBIX BUIEOMATEPUAIIOB;

- 3a/IaHMs1 111 KOHTPOJIBHBIX PaboT;

- MPO(ECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepHaJIbl SK3aMEHA.

-TexHM4YeCKrue CpeacTBa O6V‘I€HI/IH: KOMIIBIOTCP, TCICBU30pP, IICUATHBIC

ayJIMOBU3YaJIbHbIEC U KOMITBIOTEPHBIE ITOCOOUS, TPUOOPHI U IPUHAIC)KHOCTH OOIIETO
Ha3Ha4YeHUs, TPUOOPHI JEMOHCTPALIMOHHBIE.
KomrutekT yaeOHO—MeTOInYeCKO IOKYMEHTAITH ;

-pabouas mporpamMma y4eOHOW TUCITUTUTUHBI « MaTemaTruka
- TEMaTUYECKOE TUIAHUPOBAHUE;
- IporpamMMa U METOJIMYECKUE YKa3aHUs 10 BHEAYTUTOPHON CaMOCTOSTEIILHON
pabore
CpenctBa KOHTPOJIA:
- KOMIUJIEKT KOHTPOJIBHO — U3MEPHUTEIBHBIX MaTEPUAJIOB 110 AUCITUTLUINHE,
- KOMIUIEKTBI TECTOB MO pa3jieiaM TUCIIUILTAHBI.
Harnsaaeie nocoOus:
—TUTaKaThI, TAOJHIIBI, CXeMBI, GOTOrpaduu, KAPTOUKH, TOTUIECKUAE CTPYKTYPHI.

3.2. AudopmanmoHHoe odecrieyeHHus peau3alui MPOrpaMMbl

3.2.1 OcHOBHBIC IT€YaTHBIC U3JaHUS
1. Mopakosuu A.I'. AnreOpa um Haudana maTteMartuueckoro asanuza. Yacts 1.
Vuebuuk10-11 kn1.-M.,2019.



2.

3.

Mopakosuu A.I'. AnreOpa v Havana mMareMaruyeckoro asanusa. Yacte 2.
3agaunuk10-11 k1.-M.,2019.
CmupnoBa .M, CmupnoB B.A I'eometpus 10-11 ki1 — Muemo3una, 2020.

3.2.2 OCHOBHBIE AJIEKTPOHHBIE U3JAHUS

1.
2.
3.

4.

Marematrka B OTKpbITOM KoJutemke http://www.mathematics.ru
Oomiepoccuiickuit MaTematnieckuii mopran http://www.mathnet.ru

Enunas komnexkuuu 1mudpoBbIX 00pa3oBaTelbHBIX pecypcoB www. school-
collection. edu. ru

HudopmannoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIBHBIC MaTepHalibl WwWWw. fcior.
edu. ru

3.2.3 JlonoaHUTENbHBIE UCTOYHUKHU (TTPU HEOOXOIUMOCTH):

1.

aobrw N

Artanacsu JI.C., byryzo B.®., Kagomues C.b. u ap. ['eomerpus (6a30BbIil u
npodunbHbIi ypoBHu). 10-11. — M., 2019
Amumos III.A. Anrebpa u Hauana ananuza. 10(11) xin.-M.,2021.

Kommoropos A.H. u ap.. 10 (11) k1. — M., 2018.
Bunenkun H.S u ap. Anre6pa u Hayana ananuza. 10 (11) k. — M., 2019.
Anrebpa u Hayana aHanuza. TemaTudeckue TecThl W 3auerhl. 10-11 i M.

2019


http://www.mathematics.ru/
http://www.mathnet.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

Oowan/npogheccuonans Pazoen/Tema Tun ouenounvix
Has KOMREmeHmHOCmb Meponpusamuil
OK 01. Beribupath P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 TectupoBanue
crocoOb! pemenus 3ama4d | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, 2.6 VYerHbiit onpoc
npodeccrnoHaIbHO M P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCcKnil
NIeATEIIHHOCTH P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, JIUKTAHT
MIPUMEHUTEITEHO 48,49, 4.10,4.11 NunuBunyanbHas
K pa3JIuyHbIM PS5, Temsr 5.1,5.2 caMoCTOsTeIILHAs
KOHTEKCTaM P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, paborta

6.8,6.9, 6.10 IT-o/c, 6.11 [Tpencranenue

P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11- pe3ynbTaToOB

0/c,7.8,7.9,7.10 Il-o/c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKUX

7.15,7.16, 7.17 pabort

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temsr 9.1, 9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

TBOPUYECKUX paboT
3amura

P11, Temsr 11.1, 11.2, 11.3 [T-0o/c, 11.4, 11.5, AHINBUIYTBHBIX

11.6 IT-o/c, 11.7 MIPOCKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTposbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 paborta

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6 Brimonenue

AK3aMEHAIIHOHHBIX
3aJaHui

OK 02. OcyuiecTBisiTh P1,Temal.l, 1.2, 1.311-0/c, 1.4, 1.5, 1.6 TectupoBanue
IOUCK, aHAJIN3 1 P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 I1I-o/c, 2.6 VYcrHbli onpoc
UHTEPHPETALUIO P 3, Temsr 3.1, 3.2, 3.3 I1-0o/c, 3.4 MaremaTndecKkui
nHpopManuu, P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, | nMKTaHT
HEO00XOIUMOM IS 48,49, 4.10,4.11 NunuBunyanpHas
BBITIOJTHCHUS 3a7a4 PS5, Temsr 5.1,5.2 CaMOCTOSATEIIbHAS
npoecCuoHaNbHOM P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, paborta
JIeSITeILHOCTH 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3ynbTaToOB

0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, MIPaKTUYECKUX

7.15,7.16, 7.17 pabor

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3anmra TBOPYECKUX

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammuTa

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, VHIUBUyaJIbHBIX

11.6 IT-o/c, 11.7 MIPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonrtponbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, pabota

13.6 Brimonnenue

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, 3K3aMEHAIIMOHHBIX

14.6 3aJaHuN
OK 03. [TnanupoBarb u | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 TectupoBanue
peanu30BbIBaTh P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 YcerHbI onpoc
cOOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTreMaTHYeCKHI




npodeccuoHaIbHOE U P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, | qukTanT
JUYHOCTHOE Pa3BUTHE 48,49, 4.10,4.11 NunuBunyanbHas
PS5, Temsr 5.1,5.2 caMOCTOSTEIILHAs
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, paborta
6.8,6.9, 6.10 IT-o/c, 6.11 [TpencraBnenue
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3ynbTaTOB
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, MIPAKTHICCKUX
7.15,7.16, 7.17 pabot
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammuTa TBOPYECKUX
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammTa
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, VHIUBUTyJIbHBIX
11.6 IT-o/c, 11.7 MIPOEKTOB
P12, Temsr 12.1, 12.2, 12.3,12.4 KonTposbHas
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, pabota
13.6 Brimomaenue
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c, 3K3aMEHAITMOHHBIX
14.6 3aJaHui
OK 04. PaGorats B P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5, 1.6 TectupoBanue
KolekTuBe U komaHnae, | P 2, Temnr 2.1,2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 YcTHbIN onpoc
a3 exTHBHO P 3, Temsr 3.1, 3.2, 3.3 [I-o/c, 3.4 MareMaTudecKuit
B3alMO/ICHCTBOBATH C P 4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, | nMKTaHT
KOJIJIETaMH, 48,49 4.10,4.11 NunuBunyanpHas
PYKOBOJICTBOM, P35, Temsr 5.1,5.2 CaMOCTOSITEIbHAS
KJIMEHTaMH P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, paborta
6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenne
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3yJabTATOB
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKUX
7.15,7.16, 7.17 pabot
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3anura TBOPYECKUX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammuTa
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, VHIUBUTyJIbHBIX
11.6 IT-o/c, 11.7 MIPOCKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KonTposnbhas
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, paborta
13.6 Beimonnenue
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, SK3aMEHAIlMOHHBIX
14.6 3aaHuN
OK 05. OcymiecTBasiTh P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5, 1.6 TectupoBanue
ycTHyto U tucbMeHHyto | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6 VYcrHblii onpoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4 MaremMaTuueCKui
rocynapctBeHHOM si3bike | P 4, Temsur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, | TUKTaHT
Poccuiickoit ®enepamuun | 4.8, 4.9, 4.10, 4.11 NuauBuayanbHas
¢ yuetoM ocobennocteit | P 5, Temsr 5.1, 5.2 CaMOCTOsATENbHAA
COIIMAJIBLHOTO U P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5, 1.6 pabota
KynbTypHOTO KOHTekcTa | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 [IpencraBnenue
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 pe3yabTaToB
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-0/c, | mpaKTUIECKUX
48,4.9,4.10,4.11 pabot

P 5, Temsr 5.1, 5.2
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,

3amuTa TBOPUECKHX
pabot




6.8,6.9, 6.10 IT-o/c, 6.11 3ammuTa
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11- WHIUBUIyaJIbHBIX
0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, MIPOCKTOB
7.15,7.16, 7.17 KonrtponbHas
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paborta
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 Brimomxenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4 SK3aMEHAIlMOHHBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 3aJaHui
11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c,
14.6P 9, Temn1 9.1, 9.2, 9.3, 9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 I1I-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c,
14.6
OK 06. IIposaBasTe P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
rpaXkJaHCKO- P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, VYcTHbI onpoc
MaTPUOTUYECKYIO 6.8, 6.9, 6.10 IT-o/c, 6.11 MaremaTndecKkui
MTO3UIIHIO, P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- JUKTaHT
JEMOHCTPHPOBATH 0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14, NunuBunyanpHas
OCO3HAHHOE IIOBEICHNUE 7.15,7.16, 7.17 caMOCTOATEIbHAS
Ha OCHOBE P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paborta
TPaJIUIIMOHHBIX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, [IpencraBnenue
00111eYeTI0BEUYECKIX 14.6 pe3yNbTaTOB
LIEHHOCTCH MPaKTUYECKUX
pabor
3ammuTa TBOPYECKUX
pabort
3amuTa
WHIUBUAYaTbHBIX
MIPOCKTOB
KonTposbhas
paborta
Brinonsenue
dK3aMEHAIMOHHBIX
3aJIaHuM
OK 07. CopeiictBoBats | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
COXPAHEHUIO P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcTHBIN onpoc
OKpY’Karollen cpebl, P 3, Temsnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MaremaTuueckui
pecypcocOepexeHuIo, P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, | nukTanT
3¢ heKTUBHO 48,49, 4.10,4.11 WuauBuayanbHas
JIelicTBOBATh B PS5, Temsr 5.1, 5.2 CaMOCTOSITEIbHAs
Ype3BhIUANHBIX P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, pabota
CUTYaLMIX 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-

pe3yNbTaTOB




0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,
14.6

MPaKTUYECKUX
pabot

3amuTa TBOPUYECKUX
pabot

3amura
WHIMBUTyTbHBIX
IIPOEKTOB
KontponbHas
paborta
Brinosinenue
9K3aMEHALMOHHBIX
3aJaHni




5. MEPOITPUATHA, 3AIITAHUPOBAHHBIE HA IIEPHO/] PEAJIM3AIINA
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

yueOHOU quciuIuinHe «MareMaTukay
(00nacTHBIX, BCEPOCCUICKUX,
MEXIYHApOHBIX)

Jara Conepxanne u ¢popmbl gesiTelbHOCTH | MecTo npoBeneHus Konst OK
OxTs16pB - [ToaroroBka y4acTHUKOB U IIPOBEICHUE
neKaopb €KEroIHON TEXHUKYMOBCKO I'BHOY «TTT» OK 01,0K 02,
(e’xero1HO) OJIUMITHAJIBI IO 00111e00pa30BaTEIEHBIM
y4eOHBIM JUCIHUILINHAM OK 05
Maprt-anpens | [ToaroToBka y4acTHUKOB M ITPOBEIACHUE I'BIIOY «TTT» OK 01,0K 02,
HEJIEJIU €CTECTBEHHO-HAYYHBIX
JUCLUIIIINH OK 04
deBpalib Opranu3zanus 1 MoAroTOBKA YYaCTHUKOB I'BIIOY «TTT» OK 01,0K 02,
WHTEPHET-OJIMMIINAL U KOHKYPCOB I10
OK 04




IIpuioxenue

TeMbl 10KJ1210B
JIuHeliHble ypaBHEHUS.
Marematnueckasi CTaTUCTHKA.
Teopus BEpOSTHOCTH.

[IpousBoaHbIE U UX PUINYECKUIA CMBICI.

TeMmbl pedepaToB
Anrebpa v reoMeTpHUsi: CBS3b C IPYTUMU HAYKaAMHU.
Marematuka B BbIOpAHHON CHEUHUATBHOCTU: OCOOEHHOCTH U
npo0sIeMbl TPUMEHEHUS.
CucreMbl TMHEWHBIX YPaBHEHUM: ONIpeiesieHrne, TpUMEHEHHE.
BexTopHas anreOpa: npuMeHEHHE Ha MPAKTHKE.
[IpyumeHeHne MaTeMaTHYECKUX TOJIOBOJIOMOK, UTP.
['paduixu snemMeHTapHBIX QYHKIIHIMA.
WuTerpansl:  onpeaeneHue, (U3MUECKUH CMBICI U CHOCOOBI
BBIYUCIICHUS.

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

Hcnonp3oBanue  MareMaTH4e€CKOM  CTAaTUCTUKUM B PEIICHHUH
KU3HCHHBIX CUTYaIUH.

MaremaTtuka u nHOOpPMAITMOHHBIE TEXHOJIOTUH.
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