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PaCCMOTpeHa Ha 3aCCaaHnuHn yTBGp)KI[@Ha

MEIarOru4yeCcKoro COBETa Hupextop I'BIIOY «KTT u XT»
ITpoTokon Ne 1 ot 30 aBrycra 2024r. /B.A. Illax6a3sH/
PaccmoTpena HAa 3ace/laHuu

METOIMYECKOMKOMUCCUMTOYHBIX AUCIUIUINH,
npotokoa Ne 1 ot 29 aBrycra 2024r.
[Ipeacenarens MK / A.B. bprukosa /

PaGouas mporpamma yueOHow amuctumumabel  OJ1.04 «MaremaTtukay
pa3zpabotana Ha ocHoBaHuU DenepanbHoro 3akona «O6 oOpazoBanuu B Poccuiickoit
deneparun» ot 29 aexadps 2012 r. N 273-®3 (B pea. ot 03.07.2016, ¢ usMm. ot
19.12.2016); TpeboBanmit DI'OC cpemgnero obmero obOpa3oBanus (TpuKa3
Muno6puayku Poccum ot 17.05.2012 1. Ne 413, ¢ u3m. ot 31 nmekabps 2015 r. N
1578, ¢ uam. ot 12 aBrycra 2022r. Ne 732), npumepHoil paboueil mporpamMmbl
o01eo0pa3oBaTeNbHON  AUCHMIUIMHBL  «Marematukay 1 1po(ecCHOHaIbHBIX
oOpa30BaTeNbHBIX OpraHu3aluil 0a30BbI YpOBEHb (BapHaHT 2), YTBEP)KJIECHHOM Ha
3acenannn CoBeTa MO OIEHKE COJAEpX aHUS W KauyecTBa MPUMEPHBIX padodMX
porpaMM 00111€00pa30BaTENBbHOIO U COLUATbHO-T'YMAaHUTAPHOTO LIUKIIOB CPEIHETO
npodeccuoHanbHoro oopazoBanusi [Ipotoxon 14 ot 30 HosOps 2022r. B
cootBercTBUM ¢ TpeboBanusiMu: ®PI'OC CIIO no nmpodeccun 23.01.08 Cnecapp no
PEMOHTY CTPOMTENBHBIX MalllMH, YTBEPKIECHHOIO IpPUKa3oM MMHHUCTEPCTBA
npocsemiennst Poccum Ne 774 or 26 aBrycra 2022 ropma, 3aperucTpupoBaH
MunucrepctBom toctuniuu Poccun (per. Ne 70280 ot 29 centsabps 2022r.),
ykpynHeHHoU rpymmbl npodeccuit 23.00.00TexHrka M TEXHOJIOTUU HA3EMHOTO
TpaHCIOpTA.

Opranuzanus-pa3zpaboTUHK: ['ocynapcTBeHHOE OrOIKETHOE
npodeccuoHaibHOE  00pa3oBaTeNbHOE  yupexiaeHue KpacHomapckoro — kpas
«KpOMOTKMHCKHI TEXHUKYM T€XHOJIOTUH U KEJIE€3HOJOPOKHOTO TPAHCIIOPTAY.

ABTOpBI: CwmupnoBa O.H., berukoBa A.B., TpetssikoBa O.0.
npenogasarenu ['BIIOY «KTT u 2KT».

PentenseHTsrI: Mopasunosa Hatanbss BacuibeBHa
npenogaBaTeib
MIT o 3aHumMaeMas JOJKHOCTh
I'BIIOY KK «HoBoKyOaHCKHI arpapHO-IIOIUTEXHUYECKUN
TEXHUKYM

Mecro paboTsI

Anpstknaa M.H.
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I'BIIOY KK «TuXopelnkuii TEXHUKYM OTPACIEBBIX
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1. O0mas xapakTepucTUKa pado4eil mporpaMmMsbl 0011€00pa30BaTeIbHOM
AUcHUnInHbI«MaTeMmaTnka»

1.1. Mecro AUCHUTILTHHBI B CTPYKTYpe npogeccuoHaJILHOI
o0pa3oBartenbHoii nporpammsl CIIO:

O6uieoOpazoBaTenbHas AUCHUIUIMHA «MaTeMaTthka» SBIISIETCS 00s13aTeIbHOM
JacThlo  00IIe00pa3oBaTENbHOTO  IIMKJIa  00pa3oBaTeNbHOM  NpOTpaMMbl B
coorBeTrcTBUM ¢ DPI'OC no mnpodeccun 23.01.08 Ciecapb 10 _peMOHTY

CTPOMTEC/IbHBIX MAIIINH

1.2. Iesn u uiaHupyemble pe3yJibTAThl OCBOCHHS TUCHUILINHBI:
1.2.1. leab AMCHUMIHHBI

Conepxanue MPOTPAMMBI 00111e00pa3oBaTeIbHOM JACIUTLINHBI
«MaremaTuka» HampaBJI€HO Ha JOCTHKEHUE PE3YJIbTATOB €€ M3YYCHUS B
cootBercTBUM ¢ TpeboBanuamu PI'OC COO ¢ yyerom mnpodeccuoHaIbHON
HanpasieHHoctr @I'OC CIIO.



1.2.2. [lnanupyemble pe3yJbTAThl 0OCBOEHUS IMCIUNIMHBI:
Oco6oe 3HaueHue JUCIUIUIMHA UMeeT NMpu HOPMHUPOBAHUU U PA3BUTUU OOIIHUX KOMIETEHIUMI:

o0nIue KoMIneTeHuu

IInanupyemsle pe3yjbTaTbl 00y4eHHS

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb
CIIOCOOBI pelICHUs 33124
podeCCHOHATLHON

eI TeTbHOCTH
[IPUMEHHUTEIHHO

K pa3TM9IHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPYI0TFOOHE;

- TOTOBHOCTH K aKTHBHOM JIEITEIILHOCTH TEXHOJIOTHICCKOH]
12 COLIMAITbHOU HaIpPaBJICHHOCTH, CIIOCOOHOCTH!

MHULIUUPOBATD, IJIaHUPOBATb u CaMOCTOATCIBHO
BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTepeCc K pa3muyHbM chepam mpodeccrnoHaIbHON
e TeTbHOCTH,

OBiniajieHue YHHUBEPCATbHBIMU
[M03HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BbIE JJOTHYECKHE JICHCTBUS:

- CaMOCTOATCIBHO (1)OpMy.]'II/IpOBaTL U aKTyaJIU3upOBaATDH

y4eOHBIMU

poOJeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
IJ1s1 CpaBHEHUS, KilacCu(UKAIUy U 0000IIEeHMS;

- OTIPE/ICNIATh LIEeTU JESITeIbHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPUU UX TOCTUKECHUS;

- BBIIBJISITh 3aKOHOMEPHOCTM M NPOTUBOPEUYUS B
[pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh,
COOTBETCTBUE pE3yJbTAaTOB ILENsIM, OLEHUBATh PHUCKH
MMOCIIEACTBUN NeITEeTbHOCTH,

- pa3BUBaTh KPEaTUBHOE MBINUICHHE TIPH PEIICHUH
PKU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAJeTh HaBbIKAMHU Yy4eOHO-UCCIIEJIOBATENLCKON U
[TPOEKTHOM paspenieHus

npobiewm;

JACATCIIBHOCTH, HaBBIKaMH

-BJIa/IETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAMU PEIIECHUS 3a/1a4;
yMeHue (pOopMyJIHpOBaTh ONPEACIICHUS, aKCUOMBI U TEOPEMBI, IPUMEHSTh
MX, IPOBOJUTH JJOKA3aTeNIbHbIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

- YMETh OIIEpUPOBATh MOHATUSAMU: CTEIIEHb YUCIIA, JOrapu(pM YUCIa;
[YMEHME BBIIIOJIHATH BHIUMCICHUE 3HAUEHUI U TPE00pa3oBaHUs
BEIPKCHHI CO CTETICHSIMH U JiorapudMamu, ipeodpa3zoBaHus IpoOHO-
[PallMOHAIbHBIX BBIPAXKEHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: palliOHAIIbHBIE, UPPAL[MOHAIbHBIE,
[oKa3aTebHbIC, CTENEHHbIE, JJorapu(MUUECKUe, TPUTOHOMETPUUYECKHUE
YPAaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEpPUPOBAThH MOHATUAMHU: QYHKILINS, HETIpEpbIBHAS () YHKIIMA,
[IPOM3BO/IHAS, IEPBOOOPA3HAs, ONPECIICHHBIN HHTErpall; yMETh
HAXOJUTH MIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA, UCTIOIB3YS
CIIPaBOYHBIE MaTepUabl; UCCIEAOBATH B IPOCTEHIINX CIIydasx (yHKIIMH
HAa MOHOTOHHOCTb, HAXOJUTh HAaUOOJBIINE U HAUMEHbIIINE 3HAUECHUS
(yHKIMI; CTPOUTDH rpapKi MHOTOWJIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOI0 aHalln3a; MPUMEHSATh POU3BOIHYIO IIPU PELLICHUU
Bazad Ha JBUKCHME; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HarOOJIbIINE M HAMMEHbIIINE 3HAYeHN, Ha HaXOXKJCHUE IYTH, CKOPOCTH
1 YyCKOPEHMS;

- YMETh OIEPUPOBAThH MOHATUAMU: PAallMOHANbHAS (PYHKIUS,
MokasarenbHast QyHKIMS, CTeNeHHast PyHKLUs, JorapudmMuyeckas
(byHKIUS, TPUTOHOMETpUYeckre pyHKIIUU, OOpaTHbIe PYHKIIUN; YMEHHE
CTPOUTH TpauKH U3YUYEHHBIX (QYHKIUH, UCIIOJIb30BATh I'paUKH NPU
M3Y4EHUHU MTPOLIECCOB U 3aBUCUMOCTEH, PU PELICHUH 3a/1a4 U3 APYTUX
[y4eOHBIX IPEIMETOB U 33J1au U3 peaIbHOM KHU3HH; BBIpAXKaTh (OpMyIaMu
BaBUCHUMOCTH MEXK]y BEIMUMHAMY;

- YMETbH pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIOB (B TOM YHCIIE HA




- BBISIBJISATH MMPUIUHHO-CIICACTBCHHBIC CBA3HU Hu
AKTYAJIM3UPOBATh  3aJlady, BbLJABUI'aTb THUIIOTE3Yy CC
[PEHICHUA, HaAXOAWTb AapPryMCHTBI I JO0Ka3aTCJIbCTBA

CBOMX YTBEPXKICHHI, 3a/aBaTh IMapamMeTpbl U KPUTEPHUH
peILIeHus;

- aHaJM3UPOBATH IOJIYUEHHBIE B XOJ€ PELICHHS 3a/adyd
pE3ynbTaThl, KPUTUYECKU OLICHUBATH UX JOCTOBEPHOCTD,
[IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

YMETh TEpPEHOCHUTh 3HaHWS B I[O3HABATEIBHYIO U
MPAKTHIECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;

- YMETh WHTETPUPOBATH 3HAHMS W3 Pa3HBIX MPEIMETHBIX
o0nacTeii;

- BBIIBUTaTh HOBBIC HJCH, IpeiaraTh OpPHUTHHAIIbHBIC
[10JIXO/TbI U PEIICHUS;

1 CIIOCOOHOCTh MX MCIIOJIb30BaHUS B IO3HABATCILHON M

COLIMAIBHON ITPAKTHUKE

MPOLIEHTHI, O U YacTH, Ha IBIKEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCITYT, HAJIOTH, 33J]a49X U3 00JIACTH YIIPABIICHUS JIMYHBIMHA U CEMEHHBIMU
(bMHAHCAMM); COCTABJIATH BBIPAKEHHS, YPABHCHHS, HEPABCHCTBA M HX
CHCTEMBI 10 YCIIOBHIO 33]1auH, UCCIICJI0OBATh IMMOIYYEHHOE PEIICHUE U
OIICHUBAThH MPABJIOTIOI0OHOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CpeAHEe apu(hPMETHIECKOS, METUAHA,
HanOOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIICPCHs], CTAaHAAPTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; yMETh U3BJICKATh, UHTEPIPETUPOBATH
H(MOpMAaIIKIO, IPEJICTABICHHYIO B TaOIUIaX, HA IUarpaMmmax, rpadukax,
OTPAKAFOIIYIO CBOMCTBA PEABHBIX MPOIIECCOB U SIBJICHUM; TTPEIICTABIISTH
MH(GOPMAIIHIO C TIOMOIIBIO TAOJUI] U JHArPaMM; HCCIICIOBATh
CTaTUCTHYECKUE TAHHBIC, B TOM YHCJIC C IPUMEHEHUEM IpaduueCcKux
METO/IOB U 3JICKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHIMHU: CIIyYAHHBIN ONBIT U CIIy4aliHOE
COOBITHE, BEPOATHOCTH CITy4aifHOTO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHUEM TPaUICCKIX METOIOB; IPUMECHSTh
(OPMYIIBI CIIOKEHUSI U YMHOXKCHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(akThl 1 GOPMYITBI TIPU PEIICHUU 3a]1a4; OIICHUBATH BEPOSITHOCTH
[pEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU BEIMYUHAMH; YMEHUE
[PUBOUTH MPUMEPHI POSBICHUSI 3aKOHA OOJBIINX YHCET B PUPOTHBIX
1 OOIIIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATH MOHATUSAMU: TOUYKA, MPsSMasi, TNIOCKOCTb,
[POCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIUBAOIIUECS TIPSMEIE,
MapaJuIeILHOCTD U IEPIICHIUKYIIIPHOCTD MIPSIMBIX H IJIOCKOCTEH, YToJ
MEXKTY TIPSIMBIMHE, YTOJI MEXTY TPSIMOH U TNIOCKOCTBIO, YTOJI MEXKTY
MIOCKOCTSIMHU, PACCTOSTHHAE OT TOYKH JI0 TFIOCKOCTH, PACCTOSTHUE MEXKTY
MPSIMBIMU, PACCTOSTHHE MEXTy TUTOCKOCTSIMH; YMEHHUE MCIIOIh30BaTh IPU
[PEIICHNH 3374 U3YYCHHBIE (PaKThI U TEOPEMBI TUTAHUMETPUH; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPaHHHKA, Ky0, Mapaiienenume], mpu3Ma, nupamua, Gurypa u
MMOBEPXHOCTh BpaIlleHUs, [HIMHID, KOHYC, map, chepa, cedeHus GUryps
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BpaICHNS, TUIOCKOCTh, Kacalomascs cepsl, IMIINHAPa, KOHYCa, TUIOMaIb
MOBEPXHOCTU MUPAMHU/IBI, IPU3MBI, KOHYCA, IIHJIMH/IPA, TUIOIAAb chepsbl,
00BeM Ky0a, IPAMOYTOJIBHOTO MapasliesIenue 1a, IupaMubl, IPU3MBI,
[UIMHApA, KOHYCa, lI1apa; yMEHHe 300pakaTb MHOTOTPAaHHUKHU U
[TIOBEPXHOCTHU BPAILLEHUS, UX CEUECHUS OT PYKH, C TIOMOILBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PAaclO3HABaTh PABUIIbHBIC
MHOTOTpaHHUKU;

- YMETh OIEPUPOBATH MOHATHIMHU: ABM)KEHHE B IPOCTPAHCTBE, M0I00HbIC
(urypsl B IpOCTPAaHCTBE; UCIIOIb30BaTh OTHOIIEHUE TUIOIIAAEH
[OBEpXHOCTEH U 00BEMOB MOAOOHBIX (PUTYp IPU PEIICHUH 3a/1a4;

- YMETh BBIYUCIIATh T€OMETPUUYECKHUE BEJIMYMHBI (JIMHA, Yroil, IUI0Iab,
00BEM, TUIONIAAb TOBEPXHOCTH ), UCHIOJb3Ys U3yUEeHHbIE (OPMYJIBI U
METO/IbI;

- YMETb OIIEPUPOBATh MOHATUSAMU: PSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
KOOpJMHATBl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
[TPOM3BEICHUE, YTOJI MEKY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOPA Ha YHMCJI0; HAXOIUTh C MIOMOILBIO U3YYEHHBIX (POpMYI
KOOpJAMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMs TOUKAMU;
-yMeTb BBIOMPATh MOAXOIAIINN U3YYEHHBIN METO/I ISl pelleHHs 3a1auH,
[pacrio3HaBaTh MaTeMaTHYeCKue (PakThl 1 MaTeMAaTHYECKUE MOJIENH B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHUE
[IPUBOJAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA POCCHUMCKON U
MHPOBOM MaTeMaTU4ECKON HayKH.

-YMETh ONEpUPOBATh MOHATUSAMU: ONpEeNIEHUE, aKCHOMa, TEOpPEMa,
CIIe/ICTBUE, CBOMCTBO, MPU3HAK, J0OKA3aTEIbCTBO, PABHOCHIIbHBIE
(bopMyTUPOBKHU; yMeHHE (HOPMYITUPOBATH OOPATHOE U MPOTUBOMOJIOKHOE
YTBEPKACHHE, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPBI, UCIIOIb30BaTh
METOJI MAaTEMATUYECKON MHIYKIIUH; IPOBOJUTH JOKA3aTeIbHbIE
[pacCy/I€HHs NP PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO
[IPaBHJIBHOCTb PaCCyXACHMI;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, TOJIMHOXKECTBO,




Oorncpanv HaZl MHOXKXCCTBAMU,; YMCHUC UCII0JIb30BATh TCOPECTUKO-
MHO>KECTBECHHBIH arrapar ajid OormrcaHus pCaJibHbIX IMIPOUCCCOB U
SIBJICHUI ITPU PEIICHHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX YUeOHBIX
[pEMETOB;

- YMETbh ONEpUPOBATh MOHATUAMHU: Tpad, CBSI3HBII rpad, AepeBo, IHKI,
rpad Ha MJIOCKOCTH; yMEHHE 33/1aBaTh U ONHCHIBATh rpadbl pa3InIHBIMU
crioco0amu; UCIOIB30BATh Tpadbl PU PEIICHUH 3aa4;

- YMCTb CBO6OIIHO ONCprUpOBaATh NOHATUAMMA: COYCTAHUC, IICPCCTAHOBKA,
MICIIO COYETaHUH, YICIIO IEPECTaHOBOK; OMHOM HploTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS IS pEIICHUS 3a/1a4;
-YMETh ONIEPHPOBATh MOHATHAMH: HATYPAIbHOE YUCIIO, IIEI0E YHCIIO,
OCTAaTOK 110 MOJYITIO, PAIlHOHATIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHO>KECTBA HaTypaJIbHBIX, LIEJIbIX, PALMOHAIBHBIX, IEHCTBUTEIbHBIX
MHCeIT; YMEHHE MCIOIb30BaTh NPU3HAKY JETMMOCTH, HAMMEHBIIUHA
0OIIMii AeTUTETh U HAaMMEHbIIIee 001ee KpaTHOe, anroput™ EBkimnaa npu
[PCIICHUHU 3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIITUOHHBIMU CUCTCMAaMU
CUMCIICHUS;

- YMETh CBOOO/IHO OTIEpUPOBATH MOHSATUSMHU: CTETIEHD C LIEITBIM
Moka3areseM, KOpeHb HaTypajibHON CTENEHH, CTENEeHb C pallMOHATbHBIM
MoKa3aresieM, CTeNeHb C AeHCTBUTENbHBIM (BELIECTBEHHBIM)
rokasareseM, Jorapudm yucia, CHHYC, KOCUHYC U TaHT€HC
[IPOM3BOJILHOT'O YHCIIA;

- YMCTb OIICPHUPOBATH HOHATUAMM: TOXKIACCTBO, TOXKICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHNE, HEPABCHCTBO, CUCTEMA YPaBHEHUH U
HCPAaBCHCTB, PABHOCHUJIbBHOCTDH ypaBHeHI/If/'I, HCPAaBCHCTB U CUCTEM,
[PaAalMOHAJIBHBIC, UPpPALUOHAJIBHBIC, ITIOKA3aTCIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPUYCCKUEC YPAaBHCHN A, HCPABCHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MTOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpOM; IIPUMEHSTh YpaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI JJIsl PEICHUsI MaTeMaTHUECKUX 3aJ1au M 3a/1a4 U3 Pa3InYHbIX
oOnacTel HayKu U pealibHOM JKHU3HH;




-yMeTb CBOOOJIHO OTIEPHPOBATH MOHATUAMHU: rpaduK GyHKIUH, OOpaTHAs
(byHKIMS, KOMITO3UIMA (DYHKIMHN, TUHEHHAs: GyHKINS, KBAApaTUYHAS
(byHKLMsA, cTeneHHas (YHKIMS C LeJIbIM I0Ka3aTeNeM,
TPUTOHOMETpHUUYECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPHUUECKUE
(byHKLMY, TOKa3aTelbHas U Jorapudmuueckast QyHKIMM; yMEHUE
cTpouTh rpaduku GyHKIIUN, BEITIOJHATH MPeoOpa3oBaHus rpaduKoB

(b yHKIUH;

[YMEHHUE MCIIONIb30BaTh rpauku GyHKIUN ISl U3YUYEHUS IPOLIECCOB U
BaBHCHMOCTEH MPH PEeIICHUH 33a]a4 U3 APYTUX YIEOHBIX IPEIMETOB U U3
[peaTbHOM JKU3HU; BBIPAXKaTh (POPMyJIaMH 3aBHCUMOCTH MEXIY
BEIIMYMHAMU;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIIUH,
[EpUOIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
(byHKLNY, SKCTpeMyM (QYHKIMH, HauOoJIbIllee U HaMEHbIIIee 3HAUEHUS
(byHKIIMY Ha TPOMEKYTKE; YMEHUE IIPOBOAMUTD MCCIIeI0OBaHNE (DYyHKIINH;
[YMEHHUE MCIIOJIb30BaTh CBOMCTBA M rpaduKu (DYHKIIMIA JJIST pEIICHUS
YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; n300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHM, HEPABEHCTB
1 X CUCTEM;

-yMeTb CBOOOJIHO ONEPHPOBATH MOHATUSAMHU: MTOCIIEI0BATEIbHOCTD,
apuMeTHyecKas IPOrpeccHsi, FTeOMEeTpHUecKas Mporpeccusi, 0eCKOHEUHO
yObIBaroIasi reoMeTprudecKast Iporpeccus; yMeHHUe 3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
- YMETh OIIEPUPOBATH MOHATHSIMHU: HETIPEPHIBHOCTD (DYHKIIMH, aCHMITTOTHI
rpaduka QyHKIMH, IEpBast U BTOpas MPOU3BOIHAs (QYHKIUH,
FEOMETPUUECKHUIN M (PU3MUECKHUI CMBICT TIPOU3BOIHOM, TTIepBOOOpa3Hasi,
OTIpeIeIeHHBI MHTETPANT; yMEHUE HaXOAUTh aCHMITTOTHI TpaduKa
(YHKLINY; YMEHHE BEIYUCIIATH POU3BOJHBIE CYMMBI, TPOU3BEICHHUS,
MACTHOTO M KOMITO3UIIMM (DYHKIIMN, HAXOJUTh ypaBHEHHE KacaTeIbHOH K
rpaduxy GyHKINU;

[YMEHHUE MCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIEAOBAHUS (PYHKIUH, 115
HAXO0XKJICHHUS HAMITYYIIero PerIeHus B MPUKIATHBIX, B TOM YHCIIE
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COLIMAIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]adax, AJIsl ONpeaeIICHUs
CKOPOCTH M YCKOPEHHUST; HAXOIUTh IJIOMIAIU U 00BbEeMbI (pUryp ¢
[TOMOILBIO UHTErpaia; IPUBOANUTH IPUMEPBI MATEMAaTHUECKOTO
MOJICJIIMPOBAHUS ¢ HOMOILBIO AU((epeHInanbHbIX YPaBHEHUH;

- YMETh OIIEPUPOBAThH MOHATUIMHU: KOMILIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIIJIEKCHBIE YMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOIO 4ncia, popma
Barnycu KOMIUIEKCHBIX YuCell (TeoMEeTprUYecKas, TPUrOHOMETPUYECKas U
anreOpandeckas); yMeTb MPOU3BOJUTH apu(METHUECKUE EHCTBUS C
KOMIUIEKCHBIMU YHMCJIAMH; TIPUBOAUTDH IIPUMEPBI UCII0JIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OIIEPUPOBAThH MOHATHIMU: CpeaHee apupMETUYECKOE,
MenraHa, HauboJiblee U HaMMEHbIlee 3HAUSHHsI, Pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE JJIsl ONMCaHUs YUCIIOBBIX JIaHHBIX; YMEHUE
MICCIIeI0BaTh CTATUCTUUECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpad)MIecKUX METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpauuecKu
MICCIIEI0BAaTh COBMECTHBIE HAOIIOIEHUS C IOMOILBIO AUArPaMM
[pacCEMBaHM U JINHEWHOU PETPECCUu;

- YMETb HaXOJIUTh BEPOATHOCTU COOBITHI C UCTIOJIb30BAHUEM
rpau4ecKuX METOJIOB; IPUMEHSATH JUIsl peleHHs 3a1a4 (GOopMYyIIbl
CIIOKEHUSI U1 YMHOXKEHUS BEpOSTHOCTEH, (PopMyITy MOJTHON BEPOSITHOCTH,
(bopmyny bepryu, komOuHaTOpHBIEe (GaKThl U POPMYJIBI; OLIEHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE ONEpUPOBATh MOHATHAMU:
CilydaliHasi BEJIMYMHA, PACIIPEICIIEHUE BEPOATHOCTEH, MaTEMAaTHIECKOE
0’KMJIaHKE, TUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHHE CIIy4alHON
BEJIMYMHBI, PYHKLINN paclpeaeaeHus U MJIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 M HOPMAJILHOTO PACIPENCIICHH; yMEHUE UCII0JIb30BaTh
CBOMCTBA N3yYEHHBIX PACIPENEICHUN ISl peIIeHNs 3a1a4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIIMX YMCEIl, METO/Ibl BBIOOPOUHBIX
MICCIICIOBAaHMI; YMEHUE IPUBOIUTH IPUMEPHI NPOSBICHUS 3aKOHA
OOJIBLIINX YKCEI B IPUPOIHBIX M OOLIIECTBEHHBIX SBICHUSX;

- YMETh CBOOO/THO OIEPUPOBATH MOHATHIMMU: TOUKA, IPsIMasi, TNIOCKOCTb,
[POCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yroJl, IBYTPaHHBIN yroJl,
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TPEXTPaHHBIA yroJ, MepeceKarouIrecs, napauieabHble 1
CKPELMBAIOIINECS MPSIMBIE, APAIIECIbHOCTD U MEPIEeHINKYISIPHOCTD
MPSMBIX U ITIOCKOCTEH, YTOJI MEXKTy IPSMBIMH, YTOJI MEXIY MIPIMON
TUIOCKOCTBIO, YTOJI MEX/Ty TUNIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh ITPH
PELICHUH 3a]a4 U3yUeHHbIEC (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHHUE
OLIEHUBATH pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUDE;

[YMEHHE ONEepUpPOBATh MOHATUSIMU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHHKA, TPABUIBHBII MHOTOTPAHHUK, IPH3Ma, TUPaMU/Ia,
(urypa v moBepXHOCTb BpaILlleHUS, IIHIMHP, KOHYC, 1ap, chepa,
[pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMIMH]IPA, TTapaJlIeTbHbIC
OCH MJI OCHOBaHHIO, CEYCHHUE 11apa, TNIOCKOCTh, KacaroIasics cepsl,
[MJTMH]PA, KOHYCa; YMEHHE CTPOUTh CEYCeHNE MHOTOTPaHHHUKA,
M300pakaTh MHOTOIPAaHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAILCHHUS, UX
CCYCHUSI, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
MPUMEHSTH CBOMCTBAa TEOMETPHUYECKUX (UTYP, CAMOCTOSITEIHHO
(bopMyITHPOBATH ONIPEACIICHUS H3Y9aeMbIX (PUTYp, BEIIBUTATh THIIOTE3bI
0 CBOMCTBAX M NMPU3HAKAX TEOMETPUIECKUX (PUTyp, 000CHOBBIBATH HITU
OTIPOBEPTaTh UX; YMEHHE TPOBOJUTH KIacCU(DUKAUIO GUTYP 110
[PA3IMYHBIM NIPU3HAKAM, BBIITOJIHATH HEOOXOMMBbIE JJOMOJTHUTEIbHbIE
[OCTPOCHHUS;

-yMeTb CBOOOJIHO ONEPUPOBATH MOHATUAMMU: IUIOIIAbL (PUTYPBI, 00BEM
(burypsl, BeJIMUMHA YIIIa, PACCTOSIHUE OT TOYKH JI0 MIOCKOCTH,
[PACCTOSIHHE MEXIY MPSMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH,
ruIoImaab chepsl, IIOMIAs TOBEPXHOCTH MTUPAMU/IbI, TPU3MEBI, KOHYCA,
[UTMHpA, 00BeM Ky0a, IPSMOYTOJIHOTO TapajuieNenuienia, MipaMu/Ibsl,
MPU3MBI, IWIMHAPA, KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIICHUE
00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHIMU: ABWKEHHE, TapaJlIeTbHBIN
MepeHoC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue 11010015, MOA0OHbBIE (PUTYPBI; YMEHHE PAcIO3HABATh
[paBHbBIE U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE UCTIOIH30BATh T€OMETPUYECKHIE OTHOIIICHHUS,
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HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJINHA, YTOJI, IJI0MIA1b, 00BEM)
MpU PELICHNH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PeaIbHOM
PKU3HU;

- YMETh CBOOOJJHO OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, BEKTOP, KOOPJAUHATBI TOYKU, KOOPAUHATEI BEKTOpA, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA Ha YUCIIO, PAa3JIOKEHHUE BEKTOPA 110
0azucy, CKalsgpHOe MPOU3BEICHNE, BEKTOPHOE IIPOU3BEICHUE, YIOII
MEXy BEKTOPaMH; YMEHHE UCIIO0Jb30BaTh BEKTOPHBIA U KOOPAUHATHBIN
METOJI 1JIs1 PELLIEHUS] TEOMETPUUECKUX 3a/1ad U 3a/1a4 IPYIUX y4eOHbIX
[IpEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpuLa 2x2 u 3x3,
ONPEAEINTEND MAaTPULIBI, TEOMETPUUECKHUM CMBICIT ONPEACINTEINS;

- YMETb MOJEJINPOBATH PEAJIbHBIE CUTYaLlUN Ha SI3bIKE MATEMAaTUKY;
COCTaBIIATh BBIPAXKCHMSI, yPAaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIOBHIO 33J1a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJENHN C UCIIOIb30BAHUEM
arrapara anreOpbl, MHTEpIPETUPOBATD [TOJIYYE€HHBIN PE3yJIbTaT; CTPOUTD
MaTEeMaTHYECKUE MOJEIH C IIOMOLIBIO FE€OMETPUYECKUX ITOHATUN U
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U; COCTABIIATH
BEPOSITHOCTHYIO MOJIEIb M MHTEPIIPETUPOBATH NIOJYYCHHBIN PE3YIILTAT;
[peIIaTh NIPUKIAIHBIE 33Ja4M CPEICTBAMU MAaTEMaTHUECKOIO aHAJIN3a, B
TOM YHCJI€ COLIMATbHO-3KOHOMUYECKOTO U (PU3NYECKOT0 XapaKTepa;

- YMEHUE BBIOMpATh MOIXOSAIIUI METO IS peIlieHHs 3a]1auu;
MMOHMMAaHHUE 3HAYMMOCTU MaTEMATUKHU B U3yUYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUI; YMEHHE PACIIO3HABATh
[TPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, YMEHHUE IIPUBOJUTH
[TPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUNCKONW U MUPOBOM
MaTeMaTHYeCKON HayKn

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJCTBA
[OMCKa, aHaTN3a U
MHTEPIPETAIIH
nHpopManuu, U
MH(pOpMaIMOHHBIE

B 065acTi IEHHOCTH HAYYHOTO TIO3HAHMS:

-C()OPMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU U OOIIECTBEHHOM
OCHOBAHHOT'O auanore  KynabTyp,
OCO3HAHHUIO MecTta B

ITPAKTHUKHU, Ha

CIIOCOOCTBYIOIIETO CBOETO

[TOJINKYJIETYPHOM MHMPE;

- yMeTb  ONEpUpOBaTh  MNOHATHAMM:  palMoOHalbHas  (YHKIUS,
nmokaszaTtenbHass (QYHKIUS, cTeneHHas (yHKIus, JorapupmMuyeckas
(byHKLMS, TPUTOHOMETpUYeckue (PyHKIMH, oOpaTHbIe (DYHKIIMU; YMEHUE
CTpoUTh TpadUKM H3Y4EHHBIX (DYHKIMH, HCIONB30BaTh TpapuKH HpU
M3y4eHUH TPOIIECCOB W 3aBHCHMOCTEH, MPH PEUICHUU 3a/1a4 U3 JAPYTHX
[yaeOHBIX IPEMETOB M 3aJad M3 peallbHOW KU3HH, BEIPAXKaTh GOPMYITaMU
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TEXHOJIOTHH IS
BBITTOJIHEHUS 33]1a4
podeccnoHanbHOM
NesITeNIbHOCTH

- COBEPILUCHCTBOBAHUE S3BIKOBOM W  YHUTATEIBCKOM
KYJbTYpbl KaK CPEJICTBA B3aUMOJCHUCTBUSA MEXKY JIFOJbMHU
1 IO3HAHUS MUDA;
- OCO3HAHME ILIEHHOCTH  HAYYHOH  JI€ATECJIbHOCTH,
OCYILIECTBJISATh MPOEKTHYIO H

MCCIICOOBATCIIbCKYIO JACATCIbHOCTE HMHIAWBHUAYAJIBHO U B

I"OTOBHOCTDH

CpyIIIe.

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEIbHBIMU ACHCTBHUSIMHU:

B) pabota ¢ napopmarmei:

- BJIAJICTb HaBbIKAMHU IIOJIYYCHHSA I/IH(1)OpMaI_II/II/I us3
IICTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYLICCTBJIATL IIOUCK, aHAJINW3, CHUCTEMATU3allUK0 U

MHTEpIpeTanyio HHOPMALMK Pa3JInYHbIX BUIOB U (HOpM

[Ipe/ICTaBICHMUS;

- CcO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opMaTax € y4eTOM
uHpopMauu U

ONTUMAJIBHYIO  (opMy

Ha3HA4YCHMS LEJIEBOM  ayaUTOpUH,

BI)I6I/Ipa5[ NpeaACTaBJICHUA Y
BU3YyalIN3alluu;

- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTD HH(bOpMaHHH,
CC COOTBCTCTBHUC TIIPABOBBIM U MOPAJIBbHO-3THYCCKUM]
HOPpMaM;

B HCIIOJIb30BaTh cpeacTBa

TEXHOJIOTUN B

MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX pelIeHnn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX WM OPTraHU3aIMOHHBIX
Bajad ¢ coOmoieHneM TpeOOBaHU YPrOHOMHUKHU, TEXHUKH

0€30MMaCHOCTH, TUTUEHBI, PECYpPCOCOEpPEKEHUsI, TPABOBBIX

M OTHUYECKUX  HOpPM, HOPM  HH(OPMAIIMOHHOH
0€30IMacHOCTH;
- BIIQJCTh HABBIKAMU pACIIO3HABaHUS W  3AlUTHI

BaBUCHUMOCTHU MEX]y BEITMYMHAMH,
- YMeTb ONEpUPOBATh MOHSTUSIMHU: TOXJECTBO, TOXJIECCTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUH U

HEPAaBEHCTB, PAaBHOCWUJIBHOCTh ypaBHEHUH, HEPABEHCTB M CHUCTEM,
palioHaIbHbIE, MOKa3aTelbHbIE,  CTEMEHHBIE,
lmorapudmuueckue, TPUTOHOMETPUYECKHE YpaBHEHMs, HEPABEHCTBA U

HppalOHAJIbHBIC,

CUCTEMBI; YMETb pellaTb YypPaBHEHUS, HEPaBEHCTBA U CHUCTEMBI C
[TIOMOLIbI0 Pa3JIMYHBIX IPUEMOB; pEIIaTh YpPaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C [1apaMETpOM; IPHUMEHATb YpPAaBHEHUS, HEPABEHCTBA, MX
CUCTEMBI JJI PELIEHUs MaTeMAaTUYECKUX 3a7ad U 3a7ad U3 pa3IMyuHbIX
o0OacTeil HayKu U pealibHOM JKU3HH;

- YMEeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMU: JIBH)KEHUE, MapajlieIbHbIH
[epeHoc,

mpeoOpa3oBaHue moa00WsA, MOAOOHBIE (UTYPHI; yYMETh pPACIO3HABATh

CUMMETpUSl Ha INIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
[paBHbIE U MOAOOHBIE (UIYpbl, B TOM 4YHCIE€ B INPUPOAE, HUCKYCCTBE,

APXUTCKTYpPC, YMCTb HMCIOJb30BaTb T'COMCTPHUYCCKUC OTHOLICHUA,

HAaXOJUTh T€OMETPUYECKHE BEJIIMYMHBI (JJIMHA, YTOJl, IJIOMIAb, 00bEM)
[pY PENICHUH 3aJlad W3 JIPYruX YYeOHBIX MPEIMETOB M W3 peaTbHON
PKU3HU

MH(pOopMaLnu, UH(HOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH
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OK 03 ITnanupoBath u
[peaTn30BHIBAT
COOCTBEHHOE
podeCCHOHATILHOE U
ITMYHOCTHOE Pa3BHUTHE,
[IpEIPUHIMATETBCKYIO
NesATeIbHOCTD B
podeccnoHaTbEHOM
cdepe, UCTIOIB30BaTh
BHaHUS 110 (PMHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyalUsx

B obnactu AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
BTHUUYECKOTO MOBEICHMS,;

- CHOCOOHOCTh OLEHMBATh CHUTYyallUI0 W [PUHUMATh
OCO3HAHHbIC pPELICHUs, OPHUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JIMYHOI'O BKJIAJA B IIOCTPOEHHE YCTOWYMBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM POJUTENSAM U (UJIN)
IIPYyT'MM 4IEHaM CEMbH, CO3JaHHI0 CEMbHM Ha OCHOBE

(OCO3HAHHOT'O IIPHUHATHUA LIEHHOCTEM CEeMEHHOM JKH3HHU B

COOTBETCTBUU C TPaIULIMsIMU Hapo0B Poccuu;
OByaeHue YHUBEPCAIbHBIMU pEryiasiTUBHBIMU
MEeCTBUSIMU:

) caMOOpTaHU3aIIUS:

- CaMOCTOATCIbHO OCYHICCTBJIATDH IMO3HAaBaTCIbHYIO

MesTeTbHOCTh,  BBISABJIATH  MPOOJEMBbI, CTaBUTh U
(bopMyIUpOBaTh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIHHOM
MesATEeTbHOCTH U )KU3HEHHBIX CUTYaIUsX;

- CAMOCTOSITETTFHO COCTABJISITH IJIAaH PEIICHUS! TPOOIEMBI C
y4eTOM HMEIOIIUXCS pecypcos, COOCTBEHHBIX|
BO3MOXHOCTEN U MPEANOYTEHN;

- 1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

CIIOCOOCTBOBATHh (POPMUPOBAHUIO H TMPOSBICHUIO IIUPOKOHL

PPYAMLIMM B pa3HbIX O00JIACTAX 3HAHUH, IOCTOSHHO
MOBBIIATH CBOM  0Opa3oBaTeNbHBIH M KYJIBTYPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BATh PUEMBI pe(IICKCHH JUTS OLICHKH CUTYalluH,
BHIOOPA BEPHOT'O PEIICHHUS;

- YMETb OIICHWBaTh PUCKH U CBOEBPEMEHHO NPHUHHUMATh
[PECHICHUS 11O UX CHUIKXCHUIO;

- YMETb OINEpUpPOBAaTh IMOHATHAMH: palMOHAIbHBIE, HpPpaLOHAIbHbIE,
MoKa3aTeJbHbIE, CTENCHHBIC, JIOTapu(pMUYECKHe, TPUTOHOMETPUUYECKHE
YPaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI;

OIIEpUpPOBATH

IIOHATHUAMM CCUCHUC

YMETb
MHOTOTpaHHHMKa, KyO, mapajulefienunen, npusMma, nupamuaa, ¢urypa u

MHOI'OI'paHHUK,

[IOBEPXHOCTh BpAIICHUS, [IMJIMHAP, KOHYC, Imap, chepa, ceueHus Gurypsl
BpaIICHUsI, TNIOCKOCTh, Kacarolasics cepsl, HWIMHAPA, KOHYCa, IUI0IIA/Ib
[MOBEPXHOCTH MHPAMHU/IbI, IPU3MBI, KOHYCA, IIWIMHIPA, IUIOHA1b CPEpBI,
00BeM KyOa, TPSMOYTOJILHOTO MapaulelienuIeia, MUPaMuIbl, TPU3MBI,
[WIMHApA, KOHyCa, IIapa, YMEHHE H300pakaTh MHOTOTPAaHHHKH U
[MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PYKH, C TMOMOIIBIO YEPTEIKHBIX

MHCTPYMCHTOB n QJICKTPOHHBIX CpCACTB, YMCTb paciio3HaBaThb
CUMMCTPUIO B IMPOCTPAHCTBEC; YMCTb PACIIO3HABATHL IIPABUJIBHBIC
MHOI'OI'PAHHUKH

- YMETh ONEPUPOBATH MOHATHUSIMU: MPSAMOYTOJIbHASI CUCTEMA KOOPJHMHAT,
KOOPAMHATHI
[MPOU3BEICHUE, YTOJ MEXKIY BEKTOPAMH, CYMMa BEKTOPOB, POU3BEICHHUE

TOYKH, BCKTOp, KOOpAWHATBl  BCKTOpa, CKaJIAPHOC

BEKTOpa Ha YHCIO; HAXOAWTh C TOMOIIBI0 M3YUYECHHBIX (opmyn

KOOPAWHATHI CCPEANHBI OTPE3Ka, PACCTOAHUEC MEKAY ABYMA TOUKAMU
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B) SMOILIMOHATBHBIN UHTEIJIEKT, MPEAIoNararoum
Cc(hOpPMUPOBAHHOCTE:

BHYTPEHHEH MOTHUBALUM, BKJIIOYAIOMICH CTPEMJICHHE K
ITOCTHKESHUIO e
MHUIMATUBHOCTh, YMEHHUE JIEMCTBOBATH, UCXOSI U3 CBOMX|

BO3MO>KHOCTEI;

u yCiexy, OIITUMM3M,

OMIIaTUU, BKJHO‘-IaIOH_[eﬁ CIIOCOOHOCTh  ITOHMMATh

OMOLIMOHAJIBHOE COCTOSHUE APYIUX, YYUTBHIBATH €r0 IIPHU
OCYIIECTBICHUU CIIOCOOHOCTH

KOMMYHUKAIIUU, K

COUYBCTBUIO U COIICPCIKUBAHUIO,
- COLHHUAJIBHBIX HABBIKOB, BKIOYarOIIUX CIIOCOOHOCTH
BbICTPAWBATb C APpYyruMu

38.6OTI/ITBC$I, IMPOABJIATH HHTCPEC U PA3pCIIaATh KOH(bHHKTBI

OTHOLICHUA JIFOAbMU,

OK 04 DddexTrnBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOSATEIBLHOCTH U
CaMOOITPENEIEHHUIO;

-OBJIAJICHUE  HAaBBIKAMH  y4eOHO-HCCIE0BATEIHCKOM,
[IPOEKTHOM U COLIMATIBbHOM AEATEIIbHOCTH;

OBnajseHue
MEMCTBUSIMHU:
0) COBMECTHAS ICSITEIIbHOCTD:

- IOHUMAaThb U HUCII0JIb30BaTh MMPCUMYIICCTBA KOMaHJIHOH U

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMH|

WHIUBUTyaJIbHON PabOTHI;
COBMECTHOU

MMpUHHUMATh Oein

OpraHM30BBIBATH W KOOPJAWHUPOBATh JEHUCTBHUS II0 €€

JIeTEIIbHOCTH,

ITOCTM>KEHHIO: COCTABJIATh IUIAH JEHCTBUM, PACIIPENEIATh
pomu ¢
Pe3yIbTaThl COBMECTHON pabOThI;

- KOOpAMHUPOBATb U BBHINOJHATH paboOTy B YCIOBHSAX
[pEaJbHOIO0,  BUPTYaJIbHOI'O KOMOWHUPOBAHHOTO

B3aHMOﬂeﬁCTBHH;

y4€TOM MHEHUH YYaCTHHUKOB 0OCYXIaTh

u

- OCYIICCTBJIATH IMO3UTHUBHOC CTPATETHICCKOC ITOBECACHUC B

Pa3IUYIHBIX CUTyalusiXx, IIPOABJIATH TBOPYECTBO H

YMETh OIEPUPOBATH IOHATHAMU: CIy4aWHBIA ONBIT M CIIy4ailHOE

COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHSI; YMETh BBIUUCIIATH

BEPOATHOCTb C HCIOJIb30BaHUEM TIpaUUyeCKUX METOJ0B; IPUMEHSATH
(OpMYJBI CIIO)KEHUSI M YMHOXCHHS BEpOATHOCTEH, KOMOMHATOpPHBIC
(bakTel U GopMyNBl NpPU pPELIEHUH 3ajay; OLIEHUBATb BEPOSTHOCTH
[peaTbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMM BEJTMYMHAMM; YMEHHE
[IPUBOANUTE MPUMEPHI MPOSIBICHHS 3aKOHA OOJBIIUX YHCEN B MPUPOAHBIX
1 OOILIECTBEHHBIX SIBICHUSIX;

YMETb CBOOOJIHO ONEPUPOBATh MOHATUSIMHU:

CTENEHb C IIEJIbIM
MoKa3aTesieM, KOPeHb HATYpaJIbHOW CTETEeHH, CTENEHb C PAIllMOHAILHBIM

[OoKa3zaTejleM,  CTeNeHb ¢  JCHCTBUTENbHBIM  (BELECTBEHHBIM)

norapupm U  TaHIEHC

ITPON3BOJIBHOI'O YKUCJIa,

MOKa3aTeneM, 9HuCciIa, CHUHYC, KOCHHYC
- YMeTb CBOOO/IHO ONEpUPOBaTh MOHATHAMMU: rpaduk QyHKIMH, 0OpaTHas
(byHKLMsA, KOMOO3UIMA (GYHKUMN, JTUHEHHas (yHKIMS, KBajpaTHYHAas
(byHKLIHSA, CTeTeHHast byHKIMsA C HeabIM  TOKa3aTeseM,
TpUTrOHOMETpUUYecKre  (QyHKIMHM, O0OpaTHblE  TPUTOHOMETPUYECKHE
(GyHKIIMM, TOKa3aTenbHas U Jorapugmuueckas QyHKIIMH; YMETh CTPOUTH,

rpaduku GYHKIMHA, BEITOIHATH IpeoOpa3oBaHus rpa@UKOB (PYHKIIHIA;
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BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OBnajieHue YHHUBEPCATHHBIMU PETyIATUBHBIMU
IMENCTBUSIMU:

') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- IPUHAMATh MOTHBBI U apPTyMEHTHI APYTUX JIOAEH MpH

AHAIN3EC PE3YJIbTATOB ACATCIBHOCTHU,

OIINOKH;
- pa3BHBaTh CIIOCOOHOCTh TMOHHMATh MHUpP C MO3UIUH
ITPYTOro 4eoBeKa

- YMETb WCIOJb30BaTh rpaduku (QyHKIHMHA JUIS U3Y4EeHUsS MPOIECCOB H

BaBHCHMOCTEH MpH PELICHUH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U U3
[peasIbHOM  JKM3HM; BbIpaKaTh (GOpPMyJIaMHd  3aBHCHUMOCTH  MEXKIY
BEJIMYMHAMU;

- CBOOOJHO  OMEpUPOBaTH  MOHATUSAMHU:  YETHOCTh  (DYHKIUW,

IMCPUOAUIHOCTD (bYHKI_[I/II/I, OI'PAaHUYCHHOCTD (I)YHKHI/II/I, MOHOTOHHOCTDB

- IpPU3HABaTh CBOE NIPAaBO M MPaBO JPYrux Jrojed HapyHKIUHU, IKCTpeMyM (QYHKIUH, HanOoJbIlee U HaUMEHbIIEE 3HAYCHUS

(yHKIINU HAa TPOMEKYTKE; YMETh POBOJUTDH UCCIICAOBAHHUE (DYHKIIHH;

- YMETh HCIIOJIb30BaTh CBOWCTBA M TpapuKku (YHKIMHA JUIS peIICHUs
YpPaBHEHU, HEpPAaBEHCTB M 3ajady C I[apaMeTpamu; H300pakaThb Ha
KOOPAMHATHOM IJIOCKOCTU MHOXKECTBA PEIIEHUIN YpaBHEHUH, HEPABEHCTB
1 UX CUCTEM

OK 05 OcyecTBiATh
[YCTHYIO U TUCbMEHHYIO
KOMMYHMKAIUIO Ha
FOCY1IapCTBEHHOM $SI3bIKE
Poccuiickoit denepanun
C y4eTOM 0COOEHHOCTEN
COLIMAJIbHOTO U
KYyJIbTYPHOI'O KOHTEKCTa

B 065acTi 3cTETUYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLIECHHE K MHpPY, BKIIOYas JCTETHUKY)
ObITa, HAYYHOIO M TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA,
TpyJa U 0OLECTBEHHBIX OTHOLLICHUII;

- CHOCOOHOCTh  BOCIIPHHUMATh  Pa3JIMYHBIE  BUBI
MCKYCCTBA, TPagulMU KU TBOPYECTBO CBOECTO U JIPYIUX
HapoIOB,  OILIyIIAaTb  SMOLMOHAJIBHOE  BO3JEUCTBUE
ICKYCCTBA,

- YOSKIEHHOCTh B 3HAYMMOCTH JUIsl IMYHOCTU U OOIIECTBA)
OTEYECTBEHHOTO ¥ MHPOBOTO HCKYCCTBA, AITHUYECKUX
KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIP@KEHUIO B pa3HbBIX BHJAX

MICKYyCCTBa, CTPEMJIEHHE MPOSBIATh KauyecTBa TBOPUYECKOU

ITHYIHOCTH;
OBagcHUE YHUBEpCAIbHBIMHU KOMMYHUKaTUBHBIMU
e CTBUSIMU:

a) oO1IeHue:

- OCYIIECTBIISITH KOMMYHHUKAIIUU BO BCEX cepax KU3HHU;

- pacro3HaBaTh HEBEpOAJIbHBIE CpPEICTBA  OOIICHWUS,

IMOHUMAaTh 3HAYCHHUEC COLMAJIbHBIX 3HAKOB, PAaCIIO3HABATb

- YMeTb OIEpPUPOBAThH MOHATUAMU: cpellHee apudMeTHUecKoe, MeUaHa,
HanOOoJIbIlIee U HAMMEHbLIEE 3HAYEHUsI, pa3Max, JUCIEPCUsi, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO HAa0Opa; yMEHHE M3BJIEKaTh, MHTEPIPETUPOBATH
H(pOpMalLKIo, IPEACTABIEHHYIO B Ta0JIMIIaX, HA JUarpammax, rpaduxax,
OTpakarolllyl0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHUN; MPEACTABIATh
MH(pOPMAaLINIO NOMOIIBI0 TabJaMII W JMarpamMM; HCCIeI0BaTh
CTAaTUCTHYECKUE JIaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TrpaduyecKux

C

MCTOOB U 3JICKTPOHHBIX CPCIACTB,
YMCTh  OIICPUPOBATH

MOHATUSMU:
JBYTPAHHBIA  YIroJl, CKpEIIMBAKOIINEC
MapaliCJIbHOCTE W MNEPICHAUKYIIAPHOCTL IPAMBIX U HJ'IOCKOCTGI\/'I, yroia

TOYKa, IIpsMas, IIJIIOCKOCTD,

[TPOCTPAHCTBO, IIpsIMBIE,
MEXIY NPSIMBIMHM, YroJI MEXIy HNPSMOM M IUIOCKOCTBIO, YIOJI MEXIY
[JIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE MEXKIY
[IPSIMBIMH, PACCTOSTHUE MEKY INTIOCKOCTSIMU;

- YMETh MCIIOJIb30BaTh MPH PEIICHUH 33a]a4 U3y4CHHbIC (PAKTHI U TEOPEMBI
[UIAaHUMETPUH;, YMEHHUE OIICHHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro
Mupa
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MPENOCHUIKM  KOH(MJIMKTHBIX CHTyallMd ¥ CMAT4YaTh
KOH(JINKTBI;
- pPa3BEepHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C

M CII0JIb3OBAHUEM S3BbIKOBBIX CPEACTB

OK 06 IIposBnsaTh
FPa’K1aHCKO-
[MaTpUOTUYECKYIO
[MO3HUIIHIO,
IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHEC
Ha OCHOBE
TpaIUIIMOHHBIX
[POCCUICKUX AYXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEH, B TOM YHCIIC
C y4E€TOM rapMOHU3AINHI
MEKHAITMOHAJIBHBIX U
MEKPEITUTNO3HBIX
OTHOLLUEHUHN, TPUMEHSATh
CTaHIapThI
AQHTUKOPPYILUOHHOTO
[MOBEJICH

- OCO3HAHHME OOYYAIOIIMMHCS POCCUUCKOW TpakIaHCKOM
MJICHTUYHOCTH;

- ILCJICHAIIPaBJIIEHHOE pPAa3BUTUE BHYTPEHHEH MO3ULUY
ITMYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX I[EHHOCTEH
HaponoB Poccuiickoii denepauuu, HCTOPUYECKUX U

HAI[MOHAJBHO-KYJIBTYPHBIX ~ Tpaaului, (QOpMHUpPOBAHUE
CUCTEMBbl 3HAUYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
QHTUKOPPYILIUOHHOTO

PKOJIOTHYECKON KYJBbTYPHI, CIIOCOOHOCTH CTaBUTh neian Hu

MHUPOBO33PCHHUA, IIPAaBOCO3HAHMA,

CTPOUTDH KU3HCHHBIC IJIAHBI;
B yactu Irpax1aHCKOr'o BOCIIUTAHUA:

OCO3HAHHWE CBOUX KOHCTUTYLHUOHHBIX IIpaB M|
00513aHHOCTEH, yBaKCHHE 3aKOHA U IIPABOIOPSIKA;

- HPUHATHE TPaAUIIMOHHBIX
00I11€YeTOBEYECKUX I'YMaHHCTHYECKUX

MEMOKPAaTUICCKHUX I_[eHHOCTeﬁ;

HanmMOHAJIbHBIX,
51

TOTOBHOCTHL IIPOTHBOCTOATH HACOJIOTMU SKCTpEMU3MA,

HallMOHAIN3Ma,  KCeHOPOOWM,  TUCKPUMHHAIIMU  TIO

COLIMAJIbHBIM, PEJUTHO3HBIM, PAacoOBbIM, HallMOHAJIBHBIM|
[pU3HAKaM;
- TOTOBHOCTb BECTH

COBMCCTHYIO ACATCIIBHOCTL B

MHTEpecaXx TIpaXkJIaHCKOro OOIlecTBa, Yy4acTBOBaTh B
caMOyIpaBJIeHUH B 0011e00pa3oBaTeIbHON OpraHU3aluy]
1 IETCKO-IOHOILIECKUX OPraHU3alusX;

-  yYMEHHME  B3aUMOJEICTBOBATb C  COLUAJIBHBIMU
MHCTUTYTAMH B COOTBETCTBHM C UX (QYHKIUAMU WU
Ha3HAYCHHEM;
- TOTOBHOCTb K T'yMaHUTapHOM

U BOJIOHTEPCKOH

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHAS CUCTEMA KOOPINHAT,
KOOPIHMHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAISIPHOE
[IPOU3BEIICHUE, YTOJI MEKy BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpA HA YHUCJIO0; HAXOIUTH C IOMOIIBIO U3yYEHHBIX (hOPMYIT
KOOPIHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMs TOUKAMHU;
-yMeTb BBIOMPATh MOAXOIAIINN U3YYEHHBIH METO/I ISl peLLeHHs 3a1a4H,
pacrio3HaBaTh MaTeMaTHYeCKue (akThl 1 MaTEMAaTHYECKUE MOJIEIH B
[IPUPOJIHBIX U OOIECTBEHHBIX SIBIEHUSX, B HICKYCCTBE; YMEHHUE
[TPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUMCKON U
MHPOBOM MaTeMaTU4ECKOM HayKH.

- YMETb OIEpUPOBATh IOHATUAMM: CIIYYaMHBIM OIBIT W CIy4alHOE
COObITHE, BEPOSATHOCTb CIIy4alHOTO COOBITUS; YMEThb BBIYMCIATH
BEPOATHOCTb C HCIOJIb30BAHUEM TIpaUUyecKUX METOJIOB; IPHUMEHATH
(OpMyJbI CIIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpPHBIE
(bakTel U GopMyIBl NpU pPELIEHUH 3aJay; OLIEHUBAThb BEPOSITHOCTH
[peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMM BETMUYMHAMM; YMEHHE
MPUBOAUTE MPUMEPHI MPOSIBICHHS 3aKOHA OOJBIINX YHCEN B MPUPOAHBIX

14 06HIGCTBCHHI)IX SABJICHUAX
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e TeIbHOCTH;

MaTPUOTHUUECKOTO BOCIIUTAHUSI:

- chopMUPOBaHHOCTH  POCCHMCKOH  TpakIaHCKOM
MICHTUYHOCTH, NATPUOTU3MA, YBaXEHUS K CBOEMY)
Hapody, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM,
rOpIOCTH 3a CBOM Kpail, cBoro PonuHy, CBOM SI3BIK M
KYJIbTYpY, IPOIUIOE M HACTOSIIEE MHOIOHAIMOHAIBHOTO
Hapoxaa Poccuu;

- IEHHOCTHOE OTHOILEHUE K FOCYAapCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY M MPUPOJTHOMY HACJICAUIO, MaMSTHUKAM,
TpaauuusaM HaponoB Poccum, moctmxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX U TPY/IE;

- uneiiHas yOeKIEHHOCTh, TOTOBHOCTb K CIYXCHHIO H
BamuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIh0Y;
OCBOCHHBIC OOYYAIOIIUMHUCAMEKIIPEAMETHBIC TOHATUS U
VHUBEpCAIbHbIE y4eOHbIE JIEUCTBHUS  (PETYJISTUBHEBIC,
[M03HaBaTEJIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh MX HCHOJb30BaHUSl B IO3HABATEIbHOU U
COIIMAIbHOW MPaKTUKE, TOTOBHOCTh K CAMOCTOSITEJILHOMY)
[JIaHUPOBAHUIO u OCYILIECTBIIEHUIO yueOHOM
e TEeIbHOCTH, OpraHU3alluu y4eOHOTO COTPYTHUYECTBA C
MegarorndyeckuMu  pabOTHUKAMH M CBEPCTHUKAMHU, K|
y4aCTHIO B MMOCTPOCHUU WHIUBU Ty aJIbHON
00pa30BaTeNbHON TPACKTOPUH;

- OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIe0BaTEIbCKOM,

[MPOEKTHOW M COLIMATIbHOM AEATEIbHOCTH
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OK 07 CogeiicTBoBaTh
COXPaHEHHIO
OKpY’Karollel cpebl,
pecypcocOepexeHuIo,
[IPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMaTa,
[IPUHITUITBI OEPEHKIINBOTO
[IPOM3BOJICTBA,

B PEKTUBHO
NICHCTBOBATH B
Upe3BbIUaHBIX
CUTYyaLUsiX

- HE [pUHUMATh JIEUCTBHS, MPUHOCAILIUE Bpea
OKPYXKAarOIIEH Cpese;

- YMETh MIPOTHO3UPOBATH HeOaronpusITHbIC
PKOJOTHYECKHUE MOCJIEICTBHS MpEANPUHIMAEMBIX
IMEeCTBUIA, IPEIOTBPALIATh HX;

- pacIIMpUTh OMNBIT JCATEIBHOCTH  IKOJOTHYECKOM
HaIPaBJICHHOCTH;

- pa3pabarbIBaTh IUIAH pEHICHHUS MPOOJIEMBI C YYETOM
AHATN3a MMEIOIIMXCS MaTepUaIbHBIX U HEMaTEPHAIbHBIX
[PECYPCOB;

- OCYLIECTBJISITh LEJICHANPABICHHBIA IOUCK IEpeHoca
CPEICTB M CIOCOOOB JEHCTBUS B NPO(eCCHOHATIBHYIO
CPeLy;

- YMETb [EPEHOCUTh 3HaHUS B IIO3HABATEIIBHYIO U
[PaKTUYECKYIO0 00JIACTH KU3HEACATEIBHOCTH;

- TIpeJiaraTb HOBBIE MPOEKTHI, OIICHUBATH UJICU C IMO3HUIINH
HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

- 1aBaTh OIIEHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTHUBBI

B JICATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJIbTATOB

- YMETb ONepUpoBaTh MOHATHAMHU: (DYHKIHS, HENpepbIBHas (yHKLUS,

MPOM3BOJHAS, MEPBOOOpA3Has, OMpPEACICHHBIHI
HAXOJUTh  IPOU3BOJHBIC  AJIEMEHTApHBIX  (YHKIUH,  HUCHOIb3YH
CIIpaBOYHBIE MaTE€pHUAJIbl; UCCIEN0BATh B MPOCTEHIINX clydasx (pyHKUUU
HAa MOHOTOHHOCTb, HaXOJUTh HAWOOJIBIINE M HaWMEHbIINE 3HA4YeHUs

(byHKIH; CTPOUTH TpadMKU MHOTOWIEHOB C MCIHOJIb30BaHUEM ammapara

UHTErpall;  yMeEThb

MaTEMATHYECKOTO aHaln3a; MPUMEHSATh MPOU3BOJIHYIO IPU PEIICHUU
Bajad Ha JBWKCHHE, pelIaTh MPAKTHKO-OPHCHTUPOBAHHBIC 33Ja4d Ha|
HAUOOJIBIIME ¥ HANMEHBIINE 3HAYCHUS, HA HAXOXKICHHUE IMyTH, CKOPOCTH
1 YCKOPCHHS;

- YMETh ONICpUPOBATh MOHATHIMHU: TBU)KCHUE B IPOCTPAHCTBE, MOJO0HbBIE
burypsl (N ()
[MOBEPXHOCTEH M 00BEMOB TIOJO0OHBIX (DUTYP TIPU PEIICHUU 3a/1a4;

- YMETh BBIYHCIISTh TEOMETPHUCCKUE BEITHMYMHBI (UIMHA, YTOJl, IJIONIA/Ib,

B IPOCTPAHCTBC, HUCIIOIb30BaTb OTHOHIICHHC

00BbeM, IUIOMIAJ b TOBEPXHOCTH), HWCIONB3ysd H3y4eHHBbIE (HOPMYIBl U
METOIBI

ICIIAM
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Taxxe

HpO(beCCI/IOHaJILHI)IX KOMHCTCHHI/Iﬁi

JUCHMIUIMHA MMEET 3HaueHue npu (HOPMUPOBAHMM U PA3BUTUHU

Buanl g1esTeJILHOCTH

Koa m HanMeHOBaHHe

Iloxka3zaTen ocBOeHHA

PEMOHT CHCTEM, Y3JIOB,
MIPUOOPOB ABTOMOOMIICH

JACMOHTAXY U PEMOHTY CUCTEM,

arperaToB u Y3JI0B
aBTOMOOMIIEH U1 yCTpaHEHUS
00HapyKEHHBIX
HEUCIIPaBHOCTEH

KOMIETEeHIINH
KOMTIIETeHIIN T

Texauueckoe [K 1.2. OcymectBnath | [IpakTH4yeckuii ONMbIT:

o0cyKUBaHUE Y | KOMIUIEKC MEPOIPHITUN IO

- JIEMOHTa)ka CHCTEM, arperaTroB
W Y37I0B aBTOMOOWIICH, BBITIOJHEHHUU
KOMILIEKCa pPabdOT MO YCTPaHEHUIO
HeUcIpaBHOCTEN

YMmenus:

- BBIIOJIHATH OCHOBHBIE OIEPALUH
TEXHHYECKOI0 OCMOTpPa, AEMOHTAXA,
COOpDKM U DErYJIHPOBKH CHCTEM,
arperaToB M y3JI0B aBTOMOOMIIEH

3Hanusa:
- yCTpoiicTBa aBTOMOOWIIEH,
Ha3HAYeHHS W B3aWMOJCHCTBUS

OCHOBHBIX Y3JI0OB U JIETaJIEH;

- METOIOB BBISBICHHS M CHOCOOOB
YCTpaHEHUSI HEUCIIPABHOCTEM;

- TEXHOJIOTHYECKOM
10CJIEI0BATENHHOCTH JIEMOHTaXKa
CHCTEM, arperaTtoB u y3JI0B
aBTOMOOUJICH;

- Mep 0e30MmacHOCTH
BBITIOJIHEHUU Pa0oT

npu
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2. CTpyKTypa 1 coaepxanue 001meo0pazoBaTe/JIbHOH TUCHUILTHHBI

2.1. O0bem TUCUMILVIMHBI U BUABI y4e0HOM padoThI

Bux yueOHoi1 padoThl Oovem 6
yacax

O06bem 00pa3oBaTeIbHONM NPOrpaMMBbl M CHHUILIMHBI 320

B T.4.

OcHOBHOE coaepxaHue 310

BT. 4..

TEOPETHYECKOE O0yUYECHHE 224

IIPAKTUYECKUE 3aHATUS 25

KOHTPOJIbHBIE paOOThI 12

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEP:KAHUE (ComepKaHue 49

MPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHUYECKOE 00yUEeHUE 4

IIPAKTUYECKUE 3aHATUS 45

KoncyabTanun 4

NnauBuayaabHbIH NPoeKT(da/Hem) aa

IIpomexyTouHasi arrecTauus (IK3aMeH) 6
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2.2. TeMmaTu4yeCKHUii IVIAH U COJIEPKAHNE JUCHUILTHHBI

dopmupyem
Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-
HaumenoBaHue pa3jiesioB u . O0BeM ble
OPHEHTHPOBAaHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3aAHATHSA, IPUKJIATHOH MOIYJIb
TeM 4YacoB | KOMIIETEHIH
(mpu HAJIMYMH)
u
1 2 3 4
OcHOBHOE co/lep:KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 19
Tema 1.1 Cogepxanue yueOHOTo MaTepuana
Henrb u 3axaun MmareMaTuku | ba3oBble 3HaHUA W yMEHHMS IO MaTeMaTHKE B MPO(ecCHOHAIbHONM M B IOBCEIHEBHOM
NPH OCBOCHUH JESTEIbHOCTH.
CHEeNMAJTBbHOCTH Komb6unnpoBanHoe 3aHsaTue 1
Tema 1.2 Cogepxanue yueOHOro MaTepuana
Yucia 1 BLIYHCIICHUS. HeiictBust ¢ geilcTBUTenbHbIMH — unciamiu..JleficTBUs co  cremeHaMH, (PopMysbl
Beipa:kenus u COKPAILLEHHOTO0 YMHOXEHHUSI.
npeodopa3oBaHuA Komb6unupoBaHHoe 3aHsATHE 2 OK-01, OK-
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  cOlepkaHue  (colepsKaHue MPHUKJIAJIHOIO 02, OK-03,
I'eomeTpust Ha MJIOCKOCTH MOIYJIs1) OK-04, OK-
IIpakTH4yeckoe 3aHsATHE 05, OK-06,
1. Beruucnenue miomaaei miockux Guryp 2 OK-07
2. PemeHne nmpakTUKO-OPUEHTUPOBAHHBIX 33/1a4 [0 TEOMETPUH Ha MJIOCKOCTH TIK]1.2.
Tema 1.4 IIpakTH4yeckoe 3aHsATHE
IIponeHTHBIE BHIYMCICHUSA 3. HaxoxeHne npocThIX MPOLIEHTOB
4. BpluuciieHue MpoLeHTOB pa3IMyHbIMU CIIOCOOAMU 4
5. Boruncnenue cioKHbIX MPOLEHTOB
6. PemeHne 3aa4 Ha MPOLIEHTHI
Tema 1.5 IIpakTH4yeckoe 3aHsATHE
YpaBHeHHsI M HEPABEHCTBA
7. PelieHne MTMHENHBIX, KBaIPAaTHBIX, YPABHEHUN U HEPABEHCTB 2
8. Pemenue n1poOHO-IMHEHHBIX, YPaBHEHUH 1 HEPAaBEHCTB
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Tema 1.6 CogepxaHue yaeOHOTO MaTepuana
Cucrembl ypaBHeHUH U CriocoObl pemieHust CHUCTEM JHHEWHBIX ypaBHeHuWid. Ilomstus: matpuma 2x2 u 3x3,
HEpPaBeHCTB onpeaenutens Marpunbl. Meron I'aycca. CucreMbl HEeNMHEWHBIX ypaBHEHUH. CHCTEMBbI 6
HEPABEHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.7 Copepxanue yueOHOro MaTepuana
BxoaHoi KOHTPO/Ib Brraucnenus u npeobpa3oBanus. Y paBHEHUSI U HEPABEHCTBA. | eoMeTpHst Ha TIIOCKOCTH
Kontpomnbnas padora Nel 2
Pa3nea 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 17
Tema 2.1. Copepxanue yueOHOro MaTepuana
OcHOBHbIC IOHATHA [Tpeamer crepeomerpun. OCHOBHBIE MOHATUS (TOUYKA, IPsIMasi, MJIOCKOCTb, IPOCTPAHCTBO).
crepeoMeTpuu. OcHOBHBIE AKCUOMBI CTEPEOMETPUH. [Tepecekaronuecs, napasuiesibHble u 2
PacnoJioxenne npsiMbIX 1 CKpeluBaromuecs npsmsie. [Ipu3Hak u cBONCTBO ckpeuuBarouuxcs npsmbix. OCHOBHbIE
IJIOCKOCTEH POCTPAHCTBEHHBIE (PUTYPHI.
KomOuHupoBanHoe 3aHsTue
Tema 2.2. Cogepxanue yueOHOro MaTepuana
ITapajuteIbHOCTH NPSIMBIX, [TapannensHple mnpsmMas U 1wuiockocTs. Ompenenenue. Ilpusnak. CsoiictBa (¢
NPSIMOIi ¥ IJIOCKOCTH, nokazarenbcTBoM). Ilapamnenshbie minockoctu. Ompenenenue. [Ipusnak. CpoiictBa (C OK-01, OK-
IJIOCKOCTeH nokazatenbcTBoM). Terpasnp u ero aneMeHTsl. [lapamnenenunen M €ro 3J€MEHTHI. 03, OK-04,
CgoiicTBa TPOTHBOIOJOXKHBIX TpaHe u auaroHaned mnapamwienenunena. [loctpoenue 6 OK-07
ceueHuil. Pemenue 3anay. TIK1.2.
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaia
IlepnenauKyIApHOCTH [TepnienqukynsapHele npsimele. [lapamienbHbie npsMble, NEPIEHAUKYIISAPHBIE K MIIOCKOCTH.
NPAMBIX, IPAMOH H IIpu3Hak neprneHuKyISIPHOCTH NPAMOUN U IUIOCKOCTH. JlokazarenbeTBo. [lepnenukymsap u
IUIOCKOCTH, IJI0OCKOCTei HakJoHHad. [lepnenaukynspHbie IocKocTH. [Ipu3HaK nepneHANKyYISIPHOCTH MJIOCKOCTEH.
JlokazarenbCcTBO.
PaccrosiHus B mpocTpaHcTBe 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.4.

Cogepxanue yaeOHOTO MaTepuana
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Teopema o Tpex Teopema o0 Tpex mnepneHauKyisapax. JlokasarenbcTBO. VYrosl MeExXIy MOpsIMOM H
nepneHAnKyJsipax IIJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTAMU 2
KomOuHupoBanHoe 3aHstue
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  coJlepkaHue  (coaeps:KaHue MPHUKJIIATHOIO
IMapasiesabHbIe, MO/1YJIfA)
NnepreHnKyJIsipHbIe, IIpakTH4eckoe 3aHATHE.
CKpPCIIUBAOIHMECH NPAMBIC 9 . Pemrenue 3a1au ¢ npyMEHEHUEM aKCHOM CTEPEOMETPUU 3
10. Pemenue 3aga4 Ha mapajuieIbHOCTh B MPOCTPAHCTBE
11. Pemenue 3a1a4 Ha NEPHEHAUKYISIPHOCTD B IPOCTPAHCTBE
Tema 2.6. Coneprkanue y4eOHOro Matepuana
Pemenue 3anayu. Ilpsimbie u Pacnonoxxenne mnpsAMBIX M IUIOCKOCTEH B IPOCTPAaHCTBE. [lepneHauKyIsIspHOCT U
IUIOCKOCTH B IIPOCTPAHCTBE NapajyIeIbHOCTh NPSIMBIX U TUNIOCKOCTEN. CKpeInBaroMecs MpsMble
KonTponbnas padota No2 2
Paznen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 Conepxkanue yaeOHOro MaTepuana
JlekapTOBbI KOOPAMHATHI B JlexapToBbl KOOpPAMHATBI B IpocTpaHcTBe. IIpocreimmne 3agauM B KOOPAMHATAX.
npocrpancrse. Paccrosinue Paccrosinie Mexny AByMs TOUKaMH, KOOpJUHATHI CEPEANHbBI OTPE3KA 4
MeExKAY ABYyMsI TOYKaAMMU. KomOuHMpoBaHHOE 3aHATHE
Koopaunartsl cepeauHbl
oTpe3Ka
Tema 3.2 Copepxanue yaueOHOTO MaTepuana OK-02, OK-
BekTopsl B npocTpancrBe. BexTopsl B npoctpaHcTBe. ClloK€HHE U BBIYMTAHHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 03, OK-04,
YroJa mexkay BeKTOPamMu. yncio. Kommuianapasle BekTopbl. CKansipHOE IpOU3BEACHHE BEKTOPOB. PasnmokeHue OK-07
CxkansipHoe npousBe/ieHUe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. KoOOpInWHATBI BEKTOpPA, CKaJIAPHOE 1IK1.2.
BEKTOpPOB IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAYy BEKTOPAaMH, Yroj MEXIy IpsIMON U 6

MJIOCKOCTBIO, YTOJl MEXAY MIIOCKOCTAMH. YPaBHEHHE MJIOCKOCTU. [ €OMEeTpUUeCKUil CMBICTT
onpeneauTens 2x2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 3.3
IIpakTuko-
OPHEHTHPOBAHHBIE 321a4H

IIpodeccnona/ibHO-OPHEHTHUPOBAHHOE  COJep:KaHHe  (CoAep:KaHHMe TNPHUKJIATHOIO

MO/1YJIfA)

HpaKTH‘IeCKOC 3aHATHE
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HA KOOPAUHATHOI miiockocTu | 12.PenieHne  IpakTHMKO-OPUEHTUPOBAHHBIX — 3agad  "JlekapToBbl ~ KOOpAUHATHl B 4
npocTpaHcTse"
13. Pemienne npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KoopanHaTHas 110CKOCTh"
14. Penienue npakTUKO-OPUEHTUPOBAHHBIX 3aj/1ay ""BbluuciaeHne pacCTOSHUM U TUIOIIAIeH
Ha IIOCKOCTH"
15. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "KoinuecTBeHHbIE pacyeThl"”
Tema 3.4 Copepxanue yueOHOro MaTepuana
Pemenue 3agau. JlekapToBbl KOOpAMHATHI B MpPOCTpaHCTBE. Bekropbl B mpoctpanctBe. CroxkeHue u
KoopauHathbl 1 BeKTOPbI BbIUNTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uucio. KoMIzaHapHble BEKTOPBI.
CkassipHOE TpOU3BEACHUE BEKTOPOB. PasnojkeHue BeKkTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpocreiimne 3anaun B koopauHarax. KoopauHaTel BEKTOpa, pacCTOSSHUE MEXKIY
TOYKaMM, KOOPAMHATHI CEPEIMHBbl OTpe3Ka, CKaJspHOE IPOU3BEIACHHE BEKTOPOB B
KOOPJMHATAX, YTOJI MEXKJly BEKTOPaMH, yYroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY 2
IJIOCKOCTSIMU
KonTponbnas padorta Ne3
Pa3nea 4. OcnoBbl TpuronomMerpuu. Tpuronomerpuueckue GyHKIuu 38
Tema 4.1 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpnueckue Panuannas mepa yrna. [loBopoT Touku BOKpYr Hayana koopAuHat. OnpeneneHue cuHyca,
(GyHKIMH NPOU3BOJIBHOIO KOCHHYCa, TAHI'€HCAa M KOTAHI€HCAa. 3HaKM CHUHYCa, KOCHHYCAa, TAHI€HCA M KOTaHTEHCa I10 6
yria, ynciaa. Paguannas u 4EeTBEPTAM. 3aBUCUMOCTb MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJIHOTO
rpagycHasi Mepa yrja Y TOTO XK€ yria OK-01, OK-
Komb6unupoBanHoe 3aHsATHE 02, OK-03,
Tema 4.2 Coneprkanue y4eOHOro MaTepuana OK-04, OK-
OcHoBHBIC Tpuronomerpruueckue ToxaectBa. CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YIJIOB OH - O. 05. OK-06
TPUTOHOMETPUYECKHUE DOpMyYITBIIPUBEIEHHS. 4 é)K— - ’
TOK/AECTBA. KomOunupoBanHoe 3aHiTHE TIK].2.
®opmy.Jibl IPUBEICHUSA
Tema 4.3 Coneprkanne y4eOHOT0 MaTepuana
Cunyc, KOCHHYC, TAHT€HC Cymma 1 pa3HocTh cuHycoB. Cymma U pa3HOCTbh KOCUHYCOB. CHHYC U KOCUHYC JIBOHHOTO
CYMMBI U Pa3HOCTH JIBYX yriaa. ®opmynsl monoBuHHOro yria. IIpeoOpa3oBaHus CyMMBbl TPUTOHOMETPHUECKHUX
yIJ10B (GyHKUIMI B MpoM3BeIeHNE U MPOM3BEACHUS B CyMMY. BbIpaxeHHe TpUTrOHOMETPHUYECKUX 8

CHHYyC 1 KOCHHYC 1BOHHOTIO

(GyHKIMH uepe3 TaHTeHC IMOJOBUHHOTO aprymeHTa. IIpeoOpa3oBanusi mpocTeimumx
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yria. @opmyabl
MO0JIOBUHHOI'O yIJjIa

TPUTOHOMETPUYECKUX BBIPAKECHUN

KomMmOuHupoBanHoe 3aHsTue

Tema 4.4
DyHKUMH, UX CBOMCTBA.
CnocoObl 3a1aHusl PyHKUMHA

Conepxanue yaeOHOro MaTepuaia

O06nacth ompenencHUss W MHOXKECTBO 3HaueHWUW (QyHkuid. YETHOCTh, HEYETHOCTD,
nepuoauyHOCTh GyHKIMNA. CriocoObl 3a1anust PyHKITUH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cBoiicTea u

Conepxanue yaeOHOro MaTepraia

OO6nacTb onpeneneHns ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKUX QYyHKIUI. YETHOCTD,
HEUETHOCTh, TMEPHOAMYHOCTh TpUTOHOMEeTpuueckux ¢ynkuuid. CBoiictBa W rpaduku

rpaguku byHKIMHI y = cos X, y =sin X, y = tg X, y = ctg X.
KomOunnpoBaHHOE 3aHATHE.
Tema 4.6 IIpakTnyeckoe 3ansiTue
IIpeobpasoBanne rpagukoB 16" Cyearye n pacTspkeHue rpauKoB TPUTOHOMETPUYECKUX (DYHKIUH.
TPUTOHOMETPHIECKUX 17. Tpeo6paszosanue rpadhuKOB TPUTOHOMETPHUECKHX (DYHKITHIA.
byHxumi
Tema 4.7 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  colepkaHue  (coaepsKaHue MPHUKJIAJIHOIO
Onucanne MOYJIST)
NMPOU3BOACTBEHHBIX IIpakT4eckoe 3ansaTHE

NPOLECCOB C MOMOIIbLIO
rpagpukoB GpyHKUHH

18. Onmcanue Mpou3BOJCTBEHHBIX MPOIECCOB C MOMOILBIO TPAPUKOB (PYHKIIMHA
19. Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (QYHKIUN B MpOo(hecCHOHATBHBIX

3a/a4ax
Tema 4.8 Coneprkanue y4eOHOro MaTepuana
OopartHbie OO6patHbie TpuroHoMerpuueckue GyHkiuu. x cBoiicTBa U rpaduku
TPUTOHOMETPHYECKHE
KomMmOuHupoBaHHOE 3aHsTHE
GyHxunn
Tema 4.9 Coneprkanne y4eOHOT0 MaTepurana
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg x = a, ctg X = a. Pemenue

YPABHEHUS M HEPABEHCTBA

TPUTOHOMETPUYECKUX YPAaBHEHHMM OCHOBHBIX THIIOB: IPOCTEHUININE TPUTOHOMETPHUUYECKHUE
YpaBHEHUS, CBOJSIIMECS K KBaIpaTHbIM, pEIIAEMbIE pAa3JIOKEHUEM Ha MHOKHTEIH,
onHopoaHnsle.IIpocrelinme TPUroHOMETPUIECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.
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Tema 4.10 CogepxaHue yaeOHOTO MaTepuana
Cucrembl CucreMsbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 1
TPUTOHOMETPHYECKUX Kom0uHMpoBaHHOE 3aHsATHE
yYPaBHEHUI
Tema 4.11 Copepxanue yueOHOro Marepualia
Peuienne 3aga4 «OcHOBBI [IpeobpazoBaHrne TPUTOHOMETPUUECKHX BBIpAXKEHUU. PelieHHe TPUTOHOMETPUUYECKUX
TPUTOHOMETPHH. YpaBHEHUU U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBONCTB (YHKIIHIA. 2
Tpuronomerpunuyeckue KounrponbHas pabota Ne4d
byHkunn»
Paszpen S.KommiekcHbie yuciaa 8
Tema 5.1 Coneprxkanue yaeOHOro MaTepuana
Komnexkcnbie ynciaa [Tonsitre koMIuiekcHOTO yncna. ConpshkeHHbIe KOMIUIEKCHBIE YHCIa, MOAY/Ib U apryMEHT
KOMIUIEKCHOro yucna. DopMa 3amucu  KOMIUIEKCHOTO uucia (reomerpuyeckas, 4
TpUTOHOMETpHUEecKas, airedpanyeckas). Apudmerndyeckue ACUCTBUS C KOMIUIEKCHBIMU
YyHCllaMu
KomMmOuHupoBanHoe 3aHsTHe
Tema 5.2 IIpakTH4yeckoe 3aHsATHE
IIpumenenne kommiaekcHbIx | 20. [IpuMeHeHnEe KOMIUIEKCHBIX YUCEI
qucel 21. BrllloTHEHUE pacyeTOB C MOMOIIHI0 KOMIUIEKCHBIX YUCE. 4
22. BoinonHeHne apupMeTHYecKuX ASUCTBHS ¢ KOMITJIEKCHBIMH YUCIIAMH.
23. O3HakoOMIIEHHE C MPUMEPAMHU HUCIIOJIb30BAHNS KOMIUIEKCHBIX YHCEI
Pa3nea 6. IlpousBognas pyHKI UM, ee IPUMEHeHHE 39
Tema 6.1 Copneprxanue yueOHOTo MaTepuana
ITonsiTHEe MPOM3BOHOI. OmnpezneneHue YUCIOBOW TIOCIENOBATEIIBHOCTH M CIOCOOBI ee 3aaaHus. CBoicTBa
®opmyJibl 4 IPABUJIA YHUCIOBBIX  IOciefoBarenpHocTeld.  OmnpeneneHue  mpenena  MOCIENOBATEIbHOCTH.
auddepenuupoBanus Breruncnenne mnpezaenoB mocienoBaTenbHocTe. [lpemen ¢yHkimm Ha OECKOHEYHOCTH. 2
[Ipenen ¢ynkmuu B Touke. I[lpupamenune aprymenta. [lpupamenue dynkumm. 3amauw, OK-01, OK-
MPUBOJSIINE K TMOHSATUIO MNPOW3BOAHON. OmnpeneneHne MNpPOU3BOJHONW. AJTOPUTM 02, OK-03,
OTBICKaHHS TPOU3BOTHOU OK-04, OK-
KomOunmnpoBaHHoe 3aHsATHE 05, OK-06,
Tema 6.2 CogepxaHue yaeOHOTO MaTeprala OK-07
IIpousBoaHbIe CyMMBI, ®opmynsl quddepenunponanus. [Ipasuna quddepeHurpoBaHus 6 1IK1.2.
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Pa3HOCTH NPOU3BeEICHUs,
4YacTHOIO

KomOuHMpOBaHHOE 3aHATHE

Tema 6.3

IIpousBoanbIe
TPUTOHOMETPHYECKHX
¢yuxumii. [IpousBognasn
CJIOKHOM (PYHKIMHU

Conepxanue yaeOHOro MaTepuaia

Onpenenenne cnoxHoil ¢yHkuuu. [IpousBonHas TPUTOHOMETPUYECKUX (DYHKIIHMA.
[Tpou3BoHAs CIOKHON (HYHKIIUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.4 I'eomeTpuueckuii
CMBICJI IPOU3BOIHOM

Conepxanue yaeOHOro MaTepuaia

['eoMeTpuyecKuii CMBICIT TPOU3BOAHON (DYHKIIMHU — yTI0BOM KOA(DPUIIMEHT KacaTeIbHON K
rpaduxky QyHKIUM B TOYKE. YpaBHEHHE KacaTeJbHOW K rpaduky (QyHKIHH. AJTOPUTM
COCTaBJICHUS YpaBHEHUS KacaTeNbHOU K rpaduky pyakmmn y=f(Xx)

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 6.5 duznuecKkui
CMBICJI IPOU3BOIHOM B
npogeccHOHATBbHBIX 33/1a4ax

Cogepxanue yueOHOro MaTepuana

Ouznyeckuil (MEXaHUYECKUI) CMBICT MPOU3BOJHON — MIHOBEHHAss CKOPOCTb B MOMEHT
BpeMeHu t: v =S’ (t)

KomMmOuHupoBanHoe 3aHsTue

Tema 6.6 Ilousitue o
HeNpepHLIBHOCTH (PYHKIIUH.
MeToa MHTEPBAJIOB

HpaKTI/I‘IeCKOC 3aHATHE

24. V3yueHue MOHATUS U CBOWCTB HENMPEPBIBHOW (DYHKIIMH.
25. TlpuMmeHeHHe anropuTMa pPelIeHUs] HEPaBEHCTB METO/I0M UHTEPBAJIOB

Tema 6.7
MoHOTOHHOCTB (pyHKIHH.
Touku 3KkcTpemyma

Copepxanue yaueOHOTO MaTepuana

Bospacranue n yObiBaHHMEe (YHKIIMH, COOTBETCTBHE BO3pacTaHusi M yObIBaHUS (YHKLIMU
3HaKy npou3BOJHOW. [IOHSATHME MPOM3BOAHOM BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA
BTOPOIl MPOM3BOJAHON BBIMYKJIOCTH (BOTHYTOCTH) (QYHKIMM Ha OTpe3ke. 3ajaud Ha
MakCUMyM U MHUHUMYM. [loHsTHEe acMMNTOTHL, CIOCOOBI WX ONpeNeNeHUs. AJITOPUTM
WcCre0BaHus (PYHKIIMKA M TOCTPOCHHS €€ Tpaduka ¢ MOMOIIBI0 MPOU3BOIHON. [[poOHO-
JAUHeHHas PyHKIUSA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccaenoBanue pyHKkuui u
NOCTpOeHHe rpapuKoB

Conepxanue yueOHOTO MaTepuaia

Hccnenoanue pyHKINU U TOCTpOEHUE TPadUKOB.

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 6.9 HaunooJunuiee u

Cogepxanue yaeOHOTO MaTepuana
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HauMceEHbIIICE 3HAYCHUA

Haxoxnenrne HanOONbIIEro ¥ HAUMEHBIIETO 3HAUYCHUN (QYHKIIHIA, TTOCTPOCHUE TpaduKoB

pyHKuMu MHOT'OYJIEHOB € MCIIOJIb30BAaHUEM alllapaTa MAaTEMaTUYECKOrO aHaIN3a 2
KomOuHupoBanHoe 3aHstue
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  coJlepkaHue  (coaeps:KaHue MPHUKJIIATHOIO
Haxo:xneHue onTUMAJIBHOTO | MOXYJIS)
pe3yJbTaTa ¢ NOMOIbI0 IIpakTHyeckoe 3aHsATHE 6
NPOU3BO/IHON B 26. 3yunTh METON peuIeHUs 3aj1a4 Yepe3 MOMCK HauOOIbIIeT0 U HAMMEHBILETO 3HAUCHHS.
NPaKTHYEeCKHX 32]a4aX 27. Beruucnenue HaubobIero (HaMMEHbIIEro) MepuMeTpa.
28. Beruucienue Hanbobineil (HAaMMEHBIIEH ) TIOIa/IH.
29. Beruucnenue HaubobIero (HaMMEHbIIEro) oobEMa.
30.Pemenue 3aa4 ¢ 3KOHOMUYECKUM COACPKAHUEM.
31. Pemienue pa3iavuHbIX 33]a4 Ha HauOoublIee(HaMMEHbLIIee) 3HaUCHHE.
Tema 6.11 Cogepxanue yueOHOro MaTepuana
Pemenne 3agau. @opmynel U npaBuia auddepenuupoBanus. VccinenoBanue (YHKIMH C  [OMOILBIO
IIpousBoaHas pyHKIUH, ee npou3BoaHON. Hanbonpiiee 1 HanMeHbIIee 3Ha4eHUsT PYHKIIUU 2
NpUMEHeHHe KonTponbhas padotaNe5
Paznen 7. [lepBooOpa3nasi pyHKUMH, ee IPUMEHEHHE 10
Tema 7.1 Cogepxanue yueOHOTo MaTepuana 2
IepBoobpa3znas GpyHKunH. 3ajaya O BOCCTAHOBJIIEHMM 3aKOHa JBW)KEHHUS IO W3BeCcTHOW ckopoctu. [loHsiTHe
IpaBuia HAXOKICHUS UHTerpupoBanus. O3HaKOMJICHHE C MOHATHEM MHTErpajia M mnepBooOpa3Hoil Uit QyHKIMU
nepBo0OPa3HBIX y=f(x). Pemenue 3amau Ha cBA3b MNEPBOOOPAa3HON M €€ NPOM3BOJHOM, BBIUMCIIEHHUE
nepBooOpazHoil  ans  gaHHoW  QyHkuuu. Tabmuua  ¢dopmMyn Ui HaXOXKIEHHUS OK-01, OK-
nepBooOpa3HbIX. M3yueHune npaBuiia BBIYMCICHUS IEPBOOOPA3HOM 02, OKR-03,
OK-04, OK-
KomMmOuHupoBaHHOE 3aHsTHE
05, OK-06,
Tema 7.2 Coneprkanue y4eOHOro MaTepuana 2
Heonpenenennslii u OK-07
onpeNeIeHbIH MHTErPaIbI [TonsiTve HeompeeIeHHOTo0 UHTErpaja TIK1.2.
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 7.3 Ilnomans CopepxaHre yaeOHOro MaTepuana
KPHMBOJIMHEIHOM Tpanmeunu. | 3a1aud, MPUBOSIINE K TOHSATHIO ONPEICICHHOTO MHTErpajia — O BBIYMCICHUU TIIONIA TN
®opmy.a Herorona — 2

JleiitoHuna

KPHBOJIMHENHON Tpamnenuu, O NepeMeleHn Touky. [IoHaTre onpenenéHHoro nHTerpana.
['eomeTpryeckuii  pU3NUECKUI CMBICHT onpeaeneHHoro uHrerpaina. @opmyna HeroroHa—
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JleiiOauna

KomMmOuHupoBanHoe 3aHsTue

Tema 7.4
OnpenesieHHbIA HHTETPAJI B
KU3HH

I[IpodeccnonaibHO-OPMEHTHPOBAHHOE  coJep:KaHHe  (CoAep:KaHWe TNPHUKJIATHOIO
MO/1YJIfA)

IIpakTnyeckoe 3ansiTue

32. Ilpumenenue Gopmyisl Hetorona — JleiiOnuna .
33. Pemenue 3a1a4 Ha MPUMEHEHHE UHTETpasia
Tema 7.5 Copepxanue yueOHOro MaTepuana
Pemienne 3apau. ITepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus neppooOpa3HbIX. Ee npumeHenne
IlepBoobGpa3nas pynkuuu, ee | Kourposbhas pabora Ne6 2
npuMeHeHHe
Pa3nes 8. MHOrorpaHHMKHU U Tejla BpalleHUs 43
Tema 8.1 Coneprkanue y4eOHOro MaTepuana
Bepummnebl, pedpa, rpanu [Tonstue MHOrorpanHuka. Ero snemenTsl: BepiuHsl, pedpa, rpanu. uaronans. Ceuenue.
MHOTOTPAHHUKA Beinykiible ¥ HEBBINTYKJIbIE MHOTOIPAaHHUKHI
KomOunmnpoBaHHoe 3aHsATHE 2
Tema 8.2 Coneprkanue y4eOHOro MaTepuana
IIpusma, ee cocraBiasiromue, | [lonsitue mpusmbl. Ee ocHoBanumsi u OokoBble TpaHu. Bwicora mnpusmbel. [Ipsmas u
ceyenue. [Ipsmas u HakJoHHas npusma. [IpaBunbHas npusma. Ee ceuenue OK-01, OK-
NpaBHIbHASI IPU3MBI KoMOMHHPOBaHHOE 3aHSTHE 2 02, OK-03,
Tema 8.3 Coneprxanue yueOHOro MaTepuaia OK-04, OK-
IMapajaenenunen, Kyo. [Tapajutenenumnes, CBOWCTBA MPAMOYTOJBLHOTO Tapauienenunena, kyd. Ceuenue KyoOa, 05, OK-06,
Ceuenue Ky0a, napasuiesenumnena OK-07
napaJjuiesienurnesa KoMOHHHPOBAHHOE 3aHATHE 2 IIK1.2.
Tema 8.4 Coneprxanue yueOHOro MaTepuaa
IInpamuna, ee [Tupamuna u ee snementhl. CeueHne nupamuibl. [IpaBunbHas nupamuiga. YcedeHHas
COCTABJISAIOIHE, CEYEHHE. nupammia
IIpaBunbHas nupamMuaa. 4

YceueHHass nupamMuaa

KoMmOuHMpoBaHHOE 3aHsTHE

Tema 8.5
BoxoBas u nmosnas

Conepxanue yaeOHOro MaTeprasa

[Tnomanb 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, THPAMHIbI

31



MMOBEPXHOCTDH NPU3MBI,
NMUpaMHUIbl

KomOuHMpOBaHHOE 3aHATHE

Tema 8.6
Cummertpus B KyoOe,

napaJjiesenuiesne, npusme,

nupamuje

Conepxanue yueOHOTO MaTepuaia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpAMOM, TmiockoctH. Cummerpuss B KyOe,
napajuiesienunesie, npusMe, upamuse

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.7

IIpuMmepsl cuMMeTpuii B
npodgeccuu, MI0IAIH
MOBEPXHOCTH
MHOI'OrPAHHHMKOB.

I[IpodeccnonaibHO-OPMEHTHPOBAHHOE  coJep:KaHHe (CoAep:KaHWe TNPHKJIATHOIO
MOYJIs1)

HpaKaneCRoe 3aHATHE HJIOH_[aIII/I MMOBCPXHOCTHU NPU3MEI H.

34. CummeTpus B IPUPOJIE, ApXUTEKTYPE, TEXHUKE, B OBITY.

35. PenieHue npakTUKO-OpUEHTUPOBAaHHBIX 3a4a4 " CeueHus: npu3mbl"

36. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4. "[lomanu moBepxHoCTH MprU3MbI”

37. PemieHue npakTUKO-OpUEHTUPOBAaHHBIX 3a4a4 ""Ceuenus nupaMuapl"

38. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "[lnomaau moBepxHOCTH mupaMu b
39.Pewmenue PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 "TTnomaau MOBEPXHOCTHU

MHOTOTPAaHHUKOB'".

Tema 8.8 IIpaBuJibHbIE
MHOTOTPaHHUKH, UX
CBOMCTBA

IIpakTH4yeckoe 3aHATHE

40.PaccmoTpeTh CBOMCTBA MTPaBUIIBHBIX MHOTOIPAaHHUKOB

Tema 8.9 Hnauunap, ero
cocTtaBiaamomue. Ceuenme
HUJIHHApPA

Copepxanue yaueOHOTO MaTepuana

Humuaap u ero sneMeHThl. CeueHue IIMHApa (MapajuieIbHOE OCHOBAHHMIO U OCH).
Pa3BepTka nunmHapa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.10 Konyc, ero
COCTABJISIOIHE.

IIpodeccnonabHO-OPHEHTHPOBAHHOE  CO/lep:kaHue  (coaepikaHWe INPHKJIAJIHOIO
MOAYJIs)

KOHYC " €ro 3JICMCHTHI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.11 YceueHHbIH

KoHYC. CeuyeHue yceueHHOro

KOHYcCa

Cogepxanue yaeOHOTO MaTepuana

VYceuennslil konyc. Ero obpa3zytonias u BbICcOTA.

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 8.12 Ceuenue kKonyca

IMpodeccHnoHANBLHO-OPMEHTHPOBAHHOE  CcO/iep:kaHue  (COdepIKaHWe MPHUKJIATHOTO
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MOIYJIs1)

Ceuenue KoHyca (MapajuieIbHOE OCHOBAHUIO M MPOXOAIIEe Yepe3 BEPIINHY), KOHHYECKHE
ceuenus. PazBepTka konyca. CeueHre yCce4eHHOT0 KOHyca

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.13111ap u chepa, nx
cevyeHust

Copepxanue yueOHOro MaTepuana

[Tap u cdhepa. Bzaumnaoe pacniosioxenue chepsl U maockocTd. CedeHue mapa, chepsl

KomOuHupoBanHoe 3aHsTue 2

Tema 8.14I1onsiTue 00 Copepxanrie yaeOHOTO MaTepuaa

o0beme Tes1a. OTHOIIEHHE [Tonsitue 06 obveme Tena. OObeM Kyba M NPSAMOYroJibHOTO mMapamienenumena. Oobem

00beMOB NMOJO00OHBIX TeJl npusMbel U nuiauHApa. OTHouieHHEe O0BEMOB MOJOOHBIX Tel. ['eoMeTpUYecKHil CMBICT 4
onpenenuTens 3-ro nopsiaKa
KomMmOuHupoBanHoe 3aHsTue

Tema 8.1500bembI U Coneprkanue y4eOHOro MaTepuana

NJIOLIAIM MOBEPXHOCTEN TeT | OfGpembl nupamMusl U1 Konyca. Oobem mapa. [lnomaau moBepxHocTe Ten 4
KomOuHupoBanHoe 3aHsTue

Tema 8.16 KomOnnauun IIpakTH4yeckoe 3aHsATHE

MHOI'OrPAHHHKOB H TeJl 41. Haxoxxnenue miomazei 1 00bEMOB KOMOMHAIIMIT MHOTOTPAaHHUKOB

BpAallleHUs 42. HaxosxneHue romajei 1 00bEMOB KOMOWHAITUN TEJ BPAILICHHUS. 3
43. HaxoxneHue riomazei 1 00bEMoB KOMOMHAIUI T€OMETPUYECKUX Tel

Tema 8.17 IIpakTH4eckoe 3ansATHE

I'eomeTpuuyeckue 44 Vcnonp30BaHWe KOMOMHALIMA MHOTOTPAaHHMKOB W TeJl BpallleHUuss B MPAKTHUKO-

KOMOMHAIIMH HA NPAKTUKe OpPUEHTUPOBAHHBIX 3aj1a4a

Tema 8.18Pemenne 3axau. Coneprkanue y4eOHOro MaTepuana

MHOrorpaHHuKH 1 TeJa OOBeMbl 1 IO IU TOBEPXHOCTH MHOTOTPAHHUKOB U TeJ BPALLCHUs

BpallleHUs KonrtponsHas paboraNe7. 2

Pa3nes 9. Crenenn u kopuu. CrenenHas GyHKIust 20

Tema 9.1 Crenennas Coneprkanne y4eOHOT0 MaTepuana OK-01, OK-

¢byHKuus, ee CBOMCTBA IToHsTHE KOpHS N-0M CTENEHU U3 IEUCTBUTENIBHOrO uncna. OyHkuuu y = VX ux cBoiicta 02, OK-03,
u rpaduku. CBONCTBA KOPHS N-0M CTENEHU OK-04, OK-
KomOuHMpOoBaHHOE 3aHATHE 4 05, OK-07

Tema 9.2

Cogepxanne yaeOHOTO MaTepuana
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IIpeo6pa3oBanue [TpeoOpazoBaHre UPPAITMOHATHLHBIX BBIPAKCHHIA
BBIPAKEHHH C KOPHAMM N-0i1 | KoMOuHUpOBaHHOE 3aHsATHE 4
CTeNneHu
Tema 9.3 Copepxanrie yaeOHOTO MaTepuaa
CBolicTBa cTENneHH ¢ [TonsiTve cTeneHu ¢ palMoOHAIbHBIM MoKa3areneM. CreneHHble (YHKIMH, UX CBOMCTBA U
PALMOHAJIBHBIM H rpaduxu
JeHCTBUTEILHBIM KomMmOuHupoBanHoe 3aHsTue 4
NOKa3aTeJIAMH
Tema 9.4 Pemienne Cogepxanue yaeOHOTO MaTepuaa
HPPAlHOHAIBHBIX PaBHOCWIBHOCTD MppaLMOHANIBHBIX YPABHEHUNM M HEPABEHCTB. MeETOABI HX PpEIICHUS.
YPABHEHUI1 U HEPABEHCTB Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
Komb6unnpoBanHoe 3aHsaTue 6
Tema 9.5 Crenenu u kopuu. | Cozxepxanue yueOHOro MaTepuana
Crenennast pyHKUIuA Omnpenenenue creneHHoi ¢pyHkuu. Mcnonap3oBanue ee CBOMCTB U pELIEHUH ypaBHEHUI
Y HEPaBEHCTB 2
KoHnTtponbHas pabora Ne§
Pa3nea 10. Iloka3zaTenbHas GyHKIus 18
Tema 10.1 Coneprkanue y4eOHOro MaTepuana
IHokazaTenbHast pyHkuus, ee | CTeneHb ¢ MPOU3BOJBHBIM JEHCTBUTEIBHBIM MoOKa3arenaeM. OnpeerneHue noka3aTeabHOu
CBOIICTBA ¢byHKIMH, ee cCBOMCTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHHEM MMOKa3aTeIbHOU (HYHKIUU.
Pemenne nmokazareiabHbIX YpaBHEHHH (PYHKIIMOHATEHO-TPAPUIECKIM METOI0OM
Kom6uHMpoBaHHOE 3aHATHE 4
Tema 10.2 IIpakTH4yeckoe 3aHsATHE OK-01, OK-
Pemenue MOKAa3aTeJbHBIX | 45. Perenne npocTeimx noka3aTelbHbIX ypaBHEHUN 02, OK-03,
YPABHEHUI1 U HEPABEHCTB 46. Pemienne noka3aTeabHBIX YPAaBHEHHI METOJIOM BBEJICHUSI HOBOW TTEPEMEHHOM OK-04, OK-
47 Peuienue noka3areabHbIX YPaBHEHUN METOIOM Pa3loKEeHHsI Ha MHOKUTEIH. 8 05, OK-07

48. Pemenne nokaszaTeabHbIX YPABHEHU METOOM MOYJIEHHOTO JICJICHUS

49 Pemienne noka3areabHbIX YPaBHEHUN METOIOM IPYIITIPOBKH
50. Pemenue nokasaTenbHbIX ypaBHEHUH (YHKIIMOHATIBHO-TPaQUUECKUM METOOM.
51 Pemenne npocTelnx NoKa3aTeIbHbIX HEPABEHCTB.
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52. Pemienue nokasaTelbHbIX HEPABEHCTB.

Tema 10.3 Copepxanre yaeOHOTO MaTepuaa
CucremMbl  mokasaTeJbHBIX | Perienue cuctem nokasaTeabHBIX YpaBHEHUN
yYPaBHEHUI Komb6unupoBanHoe 3ansatue 4
Tema 10.4 Copepxanue yueOHOro MaTrepuana
Pemenue 3aja4. | PemieHne mnoka3arenbHBIX YPAaBHEHMM METOAOM YpPaBHHMBAHUS II0Ka3aTeled U METOJIO0M
IlokazaTenbHast pyHKIUA BBEJICHMS HOBOM IIEpEMEHHOM. Penienne nokasareabHbIX HEPAaBEHCTB
KonTtponsHas pabora Ne9 2
Paznen 11. Jlorapudmsl. Jlorapupmudeckasi pyHKIus 30
Tema 11.1 Cogepxanue yueOHOro MaTepuana
Jlorapugm uncaa. Jlorapudm uncna. JlecATHUHBIN 1 HATYpaJIbHBIN JOrapu(pMBbl, YUCIIO €
JecaTHYHBINA U Komb6unupoBaHHoe 3aHsATHE
HATypaJIbHbIH Jorapudpmel, 4
4HCII0 €
Tema 11.2 Coneprkanue ydeOHOro MaTepuana
CaoiicTBa JJorapudmos. CsoticTBa norapudmoB. Oneparus J1orapudMupoBaHus.
Omnepanus KomOunmpoBaHHoe 3aHsATHE 6 OK-01, OK-
JorapugpmupoBanus 02,
Tema 11.3 Coneprkanue y4eOHOro MaTepuana OK-03, OK-
Jlorapudmuueckasn Jlorapudmmueckas GyHKIUS U ee CBONCTBA 04,
(yHKIMs, ee CBOHCTBA KoMOUHMpPOBaHHOE 3aHATHE 2 OK-05, OK-
Tema 11.4 Coneprxanue yueOHOro MaTepuaia 07
Pemienne iorapupMuaeckux | [ousrue norapudMuueckoro ypasHeHus. Omnepaiys NOTEHIHPOBAHMSA. TPH OCHOBHBIX [IK1.2.
YPaBHeHHUIi U HepaBeHCTB METO/Ia pelleHHs JIOrapu()MUUYECKUX ypaBHEHUI: (YHKIMOHAILHO-rpa@uyecKuii, MeTox
NOTEHIIMPOBAHUS, METO]I BBEIEHUS HOBOM NepeMeHHOH. Jlorapudmuueckue HepaBeHCTBa
Komb6unupoBanHoe 3aHsaTue 10
Tema 11.5 Coneprkanne y4eOHOT0 MaTeprana
Cucrembl 10rapupMUYECKUX | AJITOPUTM pELIEHUsI CUCTEMbI YpaBHEHUH. PaBHOCHIBLHOCTD JorapuMUUECKUX ypaBHEHUI
YPaBHeHHUil Y HEPAaBEHCTB
KomOuHMpOBaHHOE 3aHATHE 4
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Tema 11.6
Jlorapugmsl B npupoae u
TeXHUKe

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE
MOYJIs1)

colep:kaHue  (coaep:KaHWe MPHUKJIATHOTO

HpaKaneCRoe 3aHATHE

53. [Ipumenenue norapudma 2
54. Uzyuenue noustus "Jlorapupmuueckas cnupaiis"
Tema 11.7 Conepxanrie yaeOHOTO MaTepuaa
Pemenne 3agau. Jlorapudmuueckas GpyHkius. Pemenne npocteimmx gorapuMUyecKix ypaBHEHUH
Jlorapu¢dmmol. Kontponbnas padota Nel0 2
Jlorapudpmmnueckasi pyHkumus
Pa3znen 12.MHuoskecTBa. DjieMeHTHI Teopuu rpagos 6
Tema 12.1 Coneprkanue ydeOHOro MaTepuana
MHo:xecTBa [Tonsitue MuokecTBa. IlogMHoxecTBO. Onepanyiv ¢ MHOKECTBAMU
KomMmOuHupoBanHoe 3aHsTHe 2
Tema 12.2 I'padbi IIpakTnyeckoe 3ansiTue
55.13yuenue nouatusa rpada ’
56.Paccmorpers kmaccudukammio rpadoB. CBs3HbIA Tpad, aepeBo, LUK rpad Ha
IJIOCKOCTH
Tema 12.3 MHoxkecTBa 1 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE  COJAep:kaHMe  (Coaep:KaHMe NPHKJIATHOIO
I'padbr MOYJIsT)
IIpakTnyeckas padora 2
57. Pemenne mpuKIagHBIX 33/1a4 IO TEME MHOXECTBA
58. Pemienue 3a1a4 Ha mpuMeHeHue rpagos
Pa3neua 13. D1eMeHTHl KOMOMHATOPHKH, CTATUHCTHKH M TEOPHH BEPOATHOCTEH 26
Tema 13.1 Coneprxanue y4eOHOro MaTepuaa OK-01, OK-
OcHoBHbIE nousitus | [lepecraHoBkH, pa3MeIIeHUs], COUETaHUSI. 02,
KOMOMHATOPUKH Komb6un1poBaHHOE 3aHATHE. 6 OK-03, OK-
Tema 13.2 Coneprkanne y4eOHOT0o MaTepuana 04,
CoObITHE, BepPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHIA. OK-05, OK-
coObiTusa.  CilokeHHMe M | YCIIOBHAs BEPOSITHOCTb. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. T€OpeMbl O BEPOSTHOCTH 07
YMHOKeHHE BEPOSITHOCTEH npou3BeAeHus: coObITU. OTHOCHUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOWYMBOCTH. 1IK1.2.
Craructudeckoe onpeaeneHue BEpOsTHOCTU 6
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KomOuHMpOBaHHOE 3aHATHE

Tema 13.3
BepositHoCTh B
npogeccuoHaAIBLHBIX 321a4ax

IIpojeccrnoHaILHO-OPHEHTHPOBAHHOE
MOYJIs1)

coaep:kanue (comepkaHue MNPHUKJIATHOIO

IIpakTn4yeckoe 3ansiTue

59. OneHka BEpOSITHOCTUA COOBITHS.

60. HaxoxaeHue 1moJIHOH BEPOSITHOCTH COOBITHMN. 2
Tema 13.4 Cogepxanue yaeOHOTO MaTepuaa
JuckperHas ciay4yaiHas Bunpl cnywaiinbsix BenuuuH. OnpeneneHue AMCKPETHOW CIy4aiiHOM BEJIMYMHBI. 3aKOH
BeJIMYHHA, 3AKOH ee pacupeneneHus JUCKPETHON CIIy4YalHOM BENUMYHHBL. Ee 4ncIoBble XapaKTepUCTUKH
pacnpeaeneHus Komb6unnpoBanHoe 3aHsaTue
Tema 13.5 Cogepxanue yueOHOTo MaTepuana
3apaun mareMaTuieckoi | Bapuannonnsiii psa. [lomuron gactor u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTHKH
CTATHCTHKH pAna HaOJIIOAAeMBIX JaHHBIX 4
KomMmOuHupoBanHoe 3aHsTue
Tema 13.6 IIpodeccnonaIbHO-OPUEHTHPOBAHHOE  cOJlepkaHue  (Coaep:KaHue MPHUKJIATHOIO
CocraBjieHue  TA0JIHIX U | MOAYJISA)
AUATPAMM HA NPAKTHKE IIpakTHyeckoe 3ansATHE
61.Bpruncienre OCHOBHBIX XapaKTEPUCTUK B MATEMAaTUYECKON CTaTHCTHUKE
62.I1lepBuuHast 06paboTKa CTATUCTUYECKUX JTaHHBIX 4
63. I'pacduueckoe peCTaBICHUE TAHHBIX
64. HaxoxxneHue cpelHUX XapaKTEPUCTUK
Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemienne 3agauy. DieMeHTBI | DieMeHTH KomMOMHATOpHKH. COOBITHE, BEpOATHOCTh COOBITHS. CIOXKEHHE M YMHOKEHUE
KOMOUHATOPHUKH, BEPOSITHOCTEMN
CTATHCTHKH 7| Teopum | KonrponbHas padota Nell 2
BepOsATHOCTEM
Pa3nes 14. YpaBHeHHus 1 HEpaBEeHCTBA 20 OK-01, OK-
Tema 14.1 CopepxaHre yaeOHOro MaTrepuana 02. OK-03
PaBHOCHIIBHOCTD PaBHOocunbHOCTE  ypaBHeHui. Omnpenenenuss. OCHOBHBIE TEOpPEMBI PABHOCHUIIBHBIX ; ;
YPaBHEHUIi. MeTonan! | nepexonax B ypaBHenusx. MeToibl pellleHUs ypaBHEHHIA: TIepexo/] OT PaBEeHCTBA (DYHKIIHiA OK-04, OK-
pereHust K PaBEHCTBY apryMEHTOB Ui MOHOTOHHBIX (DYHKLUH, METO/ Pa3/I0KEHHUsI HA MHOXKHUTEIH, 4 05(’)(;1{0_36’

METO/I BBEACHHUS HOBOM HCpCMeHHOﬁ, (I)YHKI.[HOH&JIBHO—FP&(I)I/I‘ICCKI/Iﬁ METO
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KomOuHMpOBaHHOE 3aHATHE

Tema 14.2 PaBHOCHJIBHOCTDH
HepaBeHCTB. MeToabl

Conepkanue yaeOHOro MaTepHraia

MeTopl pelieHnss HEpaBeHCTB: Mepexo]] OT CPaBHEHMs 3HAUCHUN (QYHKIUN K CPaBHEHHIO

1IK1.2.

pelIeHus 3HAYEHUI apryMeHTOB JII MOHOTOHHBIX (DYHKIMH, METOJ MHTEPBAJIOB, (PYHKIIMOHAIHHO-
rpaduueckuii MmeTon. ['paduueckuii METOT pelieHUsT HEPaBEHCTB
KomMmOuHupoBanHoe 3aHsTue 2
Tema 14.3 Coneprkanue ydeOHOro MaTeprasa
YpaBHenusi u HepaBeHcTBa ¢ | Onpenenenue mMonyisa. PackpeiTe Monyins no onpenenenuto. Ilpocreiimme ypaBHeHus u
MoOayJIeM HEpaBEeHCTBA C MoayJseM. IIpruMeHeHne paBHOCUIIBHBIX MIEPEXO/I0B B ONPEEIICHHBIX THUIIAX
YpaBHEHU U HEPABEHCTB C MOAYJIEM 4
KomMmOunupoBanHoe 3aHsTue
Tema 14.4 Coneprkanue y4eOHOro Matepuana
YpaBHeHHs H HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ napametrpoM. lIpocreiimme ypaBHEHUS U HEPABEHCTBA C IapAMETPOM
napaMeTpamMu KombOunnpoBanHoe 3aHsaTue 4
Tema 14.5 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  coJepkaHue  (coaepsKaHue MPHUKJIAJIHOIO
CocraBiieHue U pelieHue MO/YJIST)
npodeccuoHaJbHbIX 321a4 ¢ | [IpakTHYecKHEe 3aHATHS
NOMOIIbI0 YPABHEHU 65. PemeHne TeKCTOBBIX 3a]1a4 IPOGECCHOHATIBHOTIO COAEPIKAHUS 4
66. Perienne TeKCTOBBIX 33aJ1a4 IPOPECCUOHATBHOIO COIEPIKAHUS
67. Perienne TeKCTOBBIX 33J1a4 IPOPECCHOHATIBHOTIO COAECPIKaHUS
68. Perienne TeKCTOBBIX 33J1a4 IPOPECCUOHATBHOIO COIEPIKaHUS
Tema 14.6 IIpakTH4yeckoe 3aHsATHE
Pemenne 3ana4. YpaBHenus | 69. IIpuMeHeHune o0muMX METOI0B pELIEHUI YpaBHEHHM
1 HepaBeHCTBa 70.PemenreypaBHEHUN ¢ MOlyJIEM 2
Kouncyabranuu 4
IIpomexyTounas arrecranus (Jk3amMeH) 6
Bcero: 320
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3. YcioBus peaju3anuu NporpaMmMbl 0011€00pa3oBaTeIbLHON JUCIUILTHHbBI

3.1. /las peanu3anuu NporpaMMbl TUCHHUILVIMHBI UMeeTcsl kKabuHetr «MaTtemMaTuka»
1. OGopynoBanue yueOHOTO KaOuHeTa:

- aBTOMaTU3UPOBAaHHOE padouee MECTO MPENo1aBaTeNs
- IOCA/I0YHbIE MECTA M0 KOJIMYECTBY 00yUaIOLTUXCS;

- IEMOHCTPAIIMOHHBIE CTEH/IBL;

- KOMIUIEKT Y4eOHO-HaTJISTHBIX TOCOOUH;

- 3a/1aHUs JJIs1 KOHTPOJIbHBIX PadoT;

- mpoeccuoHabHO OPUEHTUPOBAHHBIC 3a/IaHUS;

- MaTepHalIbl FIK3aMEeHa.

Texuuueckue cpencTsa oOyueHusI:

- IEPCOHAbHBIN KOMITBIOTEP

- IPOEKTOP € FIKPAHOM.

3.2. UudopmanuonHoe odecrniedyeHue 00y4eHus

3.2.1. OcHOBHBIE ITEYATHBbIC U3TAHUA

1. bammakoB M.M. Maremaruka: y4eOHHMK MJi CTYJACHTOB YUYPEKICHUN CpPEIHETO
podecCHOHATBLHOTO obpazoBanus / M.U. bammakoB . — 2-e wu3g. — M.
OO6pazoBaTenbHO-U3ATENbCKUN EHTP «AKaneMusy», 2024.

3.2.2./lonoiHUTEIbHBIE EYATHBIE U31aHUS

1. bammakoB M.M. MaTtemaTtuka: 3a1auHuK
2. bammmvakoB M.U. Maremartuka: 3agagyauk: DDOVYII
3. bammakoB M.U. Matematuka: Knura jyis ipenojiaBatesns

4. bammmakoB M.U.Maremartuka: DOV

5. bammmakos M.U.Martematuka. COOpHUK 337124 MpOodUILHON HAMPABIECHHOCTH : y4eO.
mocoOue I CTyACHTOB, 00YyJarOIIMXCS 10 MPOGECCHsIM U CIEIUATBLHOCTIM Cpel. pod.
oOpa3zoBaHus

6. baimmakos M.I., bytiko E. B., BepOunkas A. B., Imutpenko U. I1.
Marematuka. DiekTpoHHas paboyasi TeTpaab
7. bammaxoB M.U., Usonruna C.B.MaTtemaTuka. D1eKTpOHHOE HATJIAIHOE OCOOUE

// DnexTpoHHBIN pecypc undposoit oopazosarenbHoit cpenbl CI1IO PROFo6pa3oBanue :
[caiiT]. — URL: https://profspo.ru/books/

HNuTepHer - pecypebl

www.fcior.edu.ru (Mudopmanmonsbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUATBI).

www.school-collection.edu.ru (EnunHas kosiekiusi HUPPOBBIX  00pa30BaTeNbHBIX
pecypcoB).
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30BaTe/IbHOM

JTUCIHHUIIINHBI

KOHTpOJII) N OHOCHKAa pPE3YyJIbTATOB OCBOCHHA O6IH€O6p330BaTCHLHOﬁ JUCITUITIIMHBI

pPacKpbIBAlOTCSL  4epe3

JTUCLIUIIIMHAPHBIC

pE3yJIbTaTHI,

HalIpaBJICHHLIC Ha

dbopmupoBaHre 00MUX U MPO(ECCHOHATHHBIX KOMIIETCHIIMHA MO pa3jenaM W TeMam

coJiep KaHusl y4eOHOro MaTepuarna.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHBbIX
KOMIIeTeHIUsI MepONnpHUsITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-o/c!, 1.4, 1.5, 1.6 TectupoBanue
pelIeHus 33124 P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | Ycruslii ompoc
npoQeccCuoHaNbLHOM P3, Tempr 3.1, 3.2, 3.3 Tl-0/c, 3.4 MaremaTnueckuii
e — P 4, Temsr 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
MPUMEHUTEIHHO P 5, Temp 5.1, 5.2 WupuBuyanbHas
K pa3JIMYHBIM KOHTEKCTaM P 6, Tembi 6.1,62,63,6.4,6.5,66,6.7 CaMOCTOSITeIIbHAS
M-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipencrapnenue
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3YyJbTAaTOB

7.14,7.15,7.16,7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 pabor

P 10, TeMsbl 101, 102, 103, 10.4 3amura

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

11.5,11.6 IT-o/c, 11.7 NPOEKTOR

P12, Temsr 12.1, 12.2, 12.3, 12.4 KoHTpoTbHAS

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

paborta

1T-o/c, 13.6 Brmonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

M-ofc, 14.6 BKBaMteaLII/IOHHBIX

3aJaHul
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 Tectuposanue
COBpPEMEHHBIE CPEJICTBA P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/¢,2.6 | YcrHblii onpoc
MOUCKA, aHaJIu3a U P3, Tempr 3.1, 3.2, 3.3 IT-0/c, 3.4 MareMaTHuecKuit
s — P 4, Temnr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 KTAHT
Prp T-o/c, 4.8, 4.9, 4.10, 4.11

nH(pOpMaIHH, U P5 Temsi5.1.52 NupuBuayanbHas
MH(OPMAIOHHbIE P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATEIbHA
TCXHOJIOTUH UL IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pabota
BBITIOJIHEHMA 3a/1a1 P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpesncrasienne
podheCCUOHATLHOM I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3y/IbTAaTOB
JIeSITeIbHOCTH 7.14,7.15,7.16,7.17 MPaKTUYECKUX padboT

P 8, Temsr! 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

3ammra TBOPYECKHUX
pabot

YpogpeccuoHanbHoe-opueHMuUposaHHoe codepcaHue

40




P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 3amuTa
11.5,11.6 IT-o/c, 11.7 WH/IUBUyaIbHBIX
P 12, Tems: 12.1, 12.2, 12.3, 12.4 1POCKTOB
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 KoHTpoIbHast
IT-o/c, 13.6 pabota
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 BLITIONHCHHE
IT-o/c, 14.6 9K3aMEHAI[MOHHBIX
3aJaHuN
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
peanmsoBsiBath cobctennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Ycrublit onpoc
npoeCCHOHATBEHOE U P'3, Tempi 3.1, 3.2, 3.3 TI-o/c, 3.4 MaremaTnueckuit
JIHMHOCTHOE PA3BHTHE, P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
IpeIIPHHAMATEBCKYIO P 5, Tembi 5.1, 5.2 WHauBuayansHas
ACATEILHOCTE B P 6, Tewmsi 6.1,6.2,63,64,6.5,66,67 | CaMocToATCILHAA
npogeccnonanbHoi chepe, | [1o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
UCITOJIb30BATh 3HAHHMS T10 P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 [Npencrasienne
(unancoBoi rpamoTHOCTH B | T1-0/c,7.8,7.9, 7.10 [-o/c, 7.11,7.12, 7.13, | pe3yibTaTos

PA3JINYHBIX ) XU3HCHHBIX

7.14,7.15,7.16,7.17

MPAaKTUYECKUX paboOT

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

P9, Temr1 9.1,9.2,9.3,9.49.5 pabor

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

P11, Temsr 11.1,11.2, 11.3 I1-0o/c, 11.4, VHIMBUIYaIbHbIX

11.5,11.6 IT-o/c, 11.7 NPOEKTOB

P 12, Temsr 12.1,12.2,12.3,12.4 KoHTpoTbHAS

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

pabora

I-o/c, 13.6 Brmonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

M-ofc, 14.6 BKSaMteaIH/IOHHI)IX

3aIaHHI

OK 04. Db dexTuBHO P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 TectupoBanue
B33.HMO,[[CI>’ICTBOB8.TB u P 2, Tembl 21, 22, 23, 24, 2.5 H-O/C, 2.6 VY CcTHBIN ompoc
paboTarh B KOJUIEKTHBE U P3, Tempr 3.1, 3.2, 3.3 Tl-0/c, 3.4 Maremaruueckuit
KOMAHIe P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT

IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2 HunpsrnyanbHas

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIbHAA

Tl-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpencrasnenue

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | pe3yJIbTaToB

7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 T1-0/c, 11.4,
11.5,11.6 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
I1-o/c, 13.6

MPAaKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot

3ammra
WH/INBUTYaTbHBIX
MIPOEKTOB
KoHntponbHas
pabota
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 Brinonnenue
I1-o/c, 14.6 9K3aMEHAIIMOHHBIX
3aJlaHui
OK 05. OcymiecTBasaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U IIHCHMEHHYIO P2, Temni 2.1,2.2,2.3,2.4,2.51-0/c,2.6 | YcrHsIii ompoc
KOMMYHHKAIMIO Ha P 3, Temer 3.1,3.2,3.3TI-0/c, 3.4 MaTeMaTHuecKuii
FOCYAGPCTBEHHOM SI3BIKE P 4, Temnr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 MKTAHT
o IT-o/c, 4.8,4.9,4.10,4.11
Poccuiickoit denepanuu ¢ PS5, Tembr 5.1, 5.2 NunuBunyanbHas
Y4€TOM 0COOEHHOCTECH P 1, Tema 11, 12, 13 H—O/C, 14,1.5,1.6 CaMOCTOATCIbHAsA
COLMAJIBHOIO U KYJILTYPHOTO | P 2, Tewmsi 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 | pabora
KOHTEKCTa P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 [IpencraBnenne
P 4, Temur 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | pesynsraTon
IT-o0/c, 4.8,4.9,4.10, 4.11 MPaKTHYECKUX PaGoT
P5, Temr 5.1, 5.2 3anuTa TBOPYECKUX
P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabor
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tewni 7.1,7.2,73,7.4,75,7.6,7.7 | SAuma
Il-0/c,7.8,7.9, 7.10 M-o/c, 7.11,7.12, 7.13, | MHAMBHAYAIBHBIX
7.14,7.15,7.16,7.17 TIPOCKTOB
P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponbHas
P9, Temsr 9.1,9.2,9.3,9.4,9.5 pabora
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Beinonxenue
P11, Tems 11.1,11.2, 11.3 [T-o/c, 11.4, 3K3aMEHAIIMOHHBIX
11.5,11.6 IT-o/c, 11.7 3aJaHui
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3, 9.4,9.5
P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 T1-0/c, 11.4,
11.5,11.6 IT-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
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2,14.3,14.4, 14.5
IT-o/c, 14.6
OK 06 IIposiBnaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
IPaKIAHCKO- P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 VCTHBIH ompoc
MaTPHOTHYECKYIO MO3HIIHIO, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Maremartnaeckuii
JIEMOHCTPHPOBATH P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 JIUKTAHT
OCO3HAHHOE MTOBEICHIE Ha Il-0/c,7.8,7.9,7.10 I-o/c, 7.11,7.12, 7.13, VHmBHyanbHas
7.14,7.15,7.16,7.17
OCHOBE TPaTUITHOHHBIX CaMOCTOSTEIbHAS
POCCHHCKIX yXOBHO- P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paora
. P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
HPaBCTBEHHBIX [IEHHOCTEH, B M-o/c, 14.6 [Mpencrasnenue
TOM YHCJIE C YI4ETOM pe3yJIbTaToB

rapMOHHU3allun

MPAKTUYCCKUX pa60T
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MCXHAITMOHAJIbHBIX U

3amuTa TBOPUYECKUX

MEXPETUTHO3ZHBIX pabot
OTHOIIECHUM, IPUMEHSATh 3amura
CTaHIaPTHI WH/IUBUTyaTbHBIX
AHTUKOPPYIMIIUOHHOTO MIPOCKTOB
MOBEJICH KonrponbHas
pabora
Brinonnenue
AK3aMEHAIIMOHHBIX
3aaHui
OK 07. ConeticTBOBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COXPAHEHHIO OKPYKAIOMIeit P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcrHblii onpoc
cpensl, pecypcochepexennto, | b 3> Tembr 3.1,3.2, 3.3 TI-o/c, 3.4 Maremarudeckuii
[IpHMEHATH 3HaHus 00 P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
W3MCHCHHHU KJIMMAaTa, P 5, Tembr 5.1, 5.2 WupuBuyanbHas
MIPHUHIUITBI OEPEIKITUBOTO P 6, Tems 6.1, 6.2, 63,64, 6.5,6.6,6.7 CaMOCTOSITeIIbHAS
MIPOU3BO/ICTBA, 3P (HEKTUBHO T-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora
JIeHCTBOBATD B P 7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpesncrapienue
YpE3BbIYANHBIX CUTYaAIUAX I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3y/IbTAaTOB

7.14,7.15,7.16,7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAaKTUYECKUX padboOT
3aiuTa TBOPUECKUX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 pabor

P 10, TeMspl 101, 102, 103, 10.4 3amura

P11, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4, VHIMBUIyaJIbHbIX

11.5,11.6 IT-o/c, 11.7 [POEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KoHTposbHas

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

M-olc, 13.6 padora

P 14, Tewnr 14.1, 142, 14.3, 14.4, 145 | Drimormenie

M-olc, 14.6 BKBaMteaLII/IOHHBIX

3alaHui

IK 1.2. Ocy1ecTBasTh P1,Temal.1,1.2,1.31-0/c* 1.4,1.5,1.6 | TectupoBanue
KOMIUIEKC MEPOIPHUSITHIA 110 P2, Temst 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcTHEIi onpoc
nemoHTaxy u pemonty cucrem, | P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaTeMaTHUYeCKii
arperaToB M y3I0B P 4, Temwr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 KTAHT
ABTOMOOMJICH ISl yCTpaHCHHUS I-0/c,4.3,4.9,4.10, 4.11 Un
OBHADYKEHHBIX P 5, Tems 5.1,5.2 AMBUAYaIbHAA
HOFCTIPABHOCTEH, P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATEIbHAs

M-o0/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpesncrasienne

I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, | pe3yabTaToB

7.14,7.15,7.16,7.17

P 8, Tems! 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, 104

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

MPAaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3ammra
WH/IBUTYaTbHBIX
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11.5,11.6 [T-o/c, 11.7

MIPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTposnbnas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 pabora

IT-o/c, 13.6 Bremonnenue

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 11- 3K3aMEHAIMOHHBIX
o/c, 14.6 3a1aHuiT
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TeMbl HHIUBHUAYAJBbHBIX IIPOCKTOB.

1.AnropuT™MBI penieHusi TPUrOHOMETPUYECKUX HEPaBEHCTB.
2.Benukue MaTeMaTHUKU APEBHOCTH.

3. Benukue MmaTeMaTUKH U UX BEJIUKHE TEOPEMBI.

. BosHukaOoBeHue norapudmos. Jlorapudmel BOKpYT HaC.

. Bentukoe uckycctBo u xu3ub [xxepanomoKapaano.

. 'eomeTpryeckue MOJENN B €CTECTBO3ZHAHUH.

. 'eometpusa EBkina kak nepBas HaydHasi CUCTEMA.

. l'eometpus Jlob6ayeBckoro.

9. I'eoMeTpust MHOTOTPAaHHHUKOB.

10. 'eomerpuueckue GoOpMbI B HCKYCCTBE.

12. I'paduiku snemMeHTapHBIX QYHKIIUN B PUCYHKAX.

13. 3aragku nupaMubl.

14. 3aragounsie rpaduKu TPUTOHOMETPUUECKUX (HYHKITUH.

15. 3agaun TMHEMHOrO NPOrpaMMUPOBAHUS.

16. 3ameuarenpHble MaTEMAaTUUECKUE KPUBBIE: PO3bl U CIIUPATIH.
17. 3ameuarenbHble TOYKU U JIMHUU TPEYrOJIbHUKA.

18. 3onoTOE Ceuenue.

19. 3ameuarenbHbIe HEPABEHCTBA, UX 0OOCHOBAHHE U TPUMEHEHUE.
20. M3mepenue BBICOTHI 31aHUSI HEOOBIYHBIM CIIOCOOOM.

21. KoHnueckue ceueHust 1 X IPUMEHEHUE B TEXHUKE.

22. JlorapupmMuueckre TUKOBUHKH.

23.JTroOuMBIi TOPOJI B YKCIaX U 3a/1a4ax.

24. Maremartuka B MOCH MpoQeCcCcHm.

25. MareMaTuKa Ha KeJIe3HOH Jopore.

26. MHOrONMKAasi CAMMETPHS B OKPYXKAIOIIEM HaC MUpE.

27. HenpepsiBHBIE ApOOH.

28.ITapkeTsl, MO3anKa 1 MaTeMaTH4ecKuit Mup Mapuycadiepa.
29. IIoBepXHOCTH MHOTOI'PaHHUKOB.

30. IToctpoenue rpadukoB GYyHKIIHII, COAEPIKALNTUX MOTYIIb.

31. IIpaBuibHbIE U MOTYNPABUIbHBIE MHOTOTPAHHUKHU.

32. IlpuMeHeHue CI0KHBIX TPOLEHTOB B SKOHOMHUYECKUX pacyeTax.
33. Ilpupoaa u ucToprst KOMIUIEKCHBIX YHCEL.

34. Ilpou3BoaHas U €€ MPAKTUYECKOE TPUMEHEHHE.

35. IIpoleHThl BOKPYT Hac.

36. CummeTpus B MaTeMaTHKE U apXUTEKTYpeE.

37. CtapuHHBIE MEPBI JUINHHBI.

38. dakropuansl.

39. OTH «HENpPOCTHIE» MTPOCTHIE YUCIIA.

03N Dn K
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YYEBHAA JIMTEPATYPA

1. OcHoBHBIE TEYATHBIE U3aHUA

1. bamvakoB M.M. Marematnka: y4eOHHWK JJIS CTYJACHTOB YUPEKICHHUN CPETHETO
npodeccuonanpHoro  obpazoanus / M.M. bammakoB . — 2-e um3a. — M.:
O0bpazoBaTenbHO-U3AATENBCKUN LEHTP «AKagemus», 2024.

2. I[OHOJIHI/ITCJILHBIQ nevYaTHbIC U3JaHUA

1. bammvmakos M.U. MatemaTtnka: 3a1aqyduK
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