MMHUCTEPCTBO OBPA3OBAHUS CTABPOITIOJILCKOT'O KPASI
TOCYIAAPCTBEHHOE BIOP)KETHOE [MTPO®ECCHMOHAJIBHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
«[EOPTUMEBCKUI TEXHUKYM MEXAHU3AIUU, ABTOMATU3ALIMN U YITPABJIEHUS»
(TBIIOY TTMAY)

PABOYAS ITPOTPAMMA YVUEBHOI'O ITPEIMETA

O/J.6p.07 Maremaruka

s crienrainsHocTH CIIO:

23.02.04 TexHnueckas dKCIUTyaTalusl MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX

MalIiH U 000pyA0BaHU (TI0 OTPACIISIM)

I'eopruesck, 2023 T.



Pabouast mporpamma yuebnoro mnpeamera OJ1.0p.07 Marematnka paspaboTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU:

- @DenepanibHOTO TOCYAApPCTBEHHOTO 00Pa30BaTENbHOIO CTaHJApTa CPETHETrO
obmiero obpazoBanus (pukas MunoOprayku Poccun ot 17.05.2012 1. Ne 413 «O06 yTBepkIeHUN
denepanbHOrO  roCyAapCTBEHHOrO  0Opa3oBaTENBbHOTO  CTaHAApTa  CpPeAHEero  OOIIero
00pazoBaHUM).

C yuérom:

— @®I'OC CIIO no cneunansHoctu 23.02.04 TexHuyeckas SKCIUTyaTalus MOAbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIMH U 000pyZOoBaHUS (IO OTpacisAM) IMPHKa3
MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit denepanuu Ne 45 ot 18.01.2018;

-IIpumepHoii ocHOBHOM oOpaszoBarenbHol mporpammbel COO (omoOpeHa pelnieHueM
denepanbHOro y4eOHO-METOAMIECKOTO 00 IMHEHUS 110 001eMy 00pa30BaHMIO; IPOTOKOJ OT 28
utoHs 2016 r. Ne 2/16-3);

-Metonuk  mpemnojaBaHus — oOIIeoOpa3oBaTeNbHBIX  (00S3aTENbHBIX)  JUCIUTLINH
(pactiopspkenne Munnpocsemienus Poccun ot 25.08.2021 r. Ne P-198);

-Konuenuuu npenogaBaHus 0011€00pa30BaTENbHbIX JUCLHUIUIMH  (pacropsKeHUue
Munnpocsenienust Poccuu ot 30.04.2021 r. Ne 98-P);

-IIpumepHoit paboueit mporpamMmMoii 0011eo00pa3zoBaTenbHON TUCIUIUIMHBI «MaTeMaTuka

JUIs IpodeccHOHaIbHBIX 00pa3oBaTeNbHbIX opranu3zauuii, Mocksa, UPITO 2022

Opranmzanus - pazpadorunk: ['BIIOY I'TMAY

Cocrasutens: Banuesa T.1., npenonasarens I'BIIOY I TMAY

PaccmoTpena u ono0peHa LUKIOBOM KOMHCCHEH MaTeMaTHMYeCKUX M €CTECTBEHHO-
MPUKIATHBIX JUCUUIUIMH

[Tpotokon Ne 5 ot 15 nexabps 2023 r.

[Ipencenarens HUKIOBOM KOMUCCHU H.C. boxko

VYTBepxaeHa 1 peKOMEHI0BaHa K MpUMeHeHHIo MeToandeckuM copetoM [ BIIOY I'TMAY
[Tpotoxoin Ne 3 ot 18 nexabps 2023 1.

[Ipencenarenb METOAMYECKOTO COBETA M.H. Jsanrok

Penensust Ha paGouyro nporpaMmmy y4e0HOIo npeaMera



O/1.6p.07 MaTemaTuka

Hannas pabouas mporpamma yuebnoro npeamera OJ1.6p.07 MaremaTtuka paspadorana Ha
ocHoBe DenepanbHOrO TOCYJAPCTBEHHOTO OOpPa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero
oOpa3oBaHusi,  C y4éTOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUH,  HPEIbBIAEMbBIX
K MaTeMaTHYeCKOMY 00pa30oBaHHIO, M TpaauLUN poccuiickoro obpa3oBaHusd. Peanusauus
pOTpaMMbl 00ECIIEYMBAET OBJIAJCHUE KITFOUYEBBIMU KOMIETEHIIUSMH, COCTABIISIFOIIMMHI OCHOBY
JUIS  CaMOpPa3BUTHUA U HENPEPHIBHOTO  00pa3oBaHUs, IEJIOCTHOCTh  OOILIEKYJIbTYPHOTO,
JMYHOCTHOTO Y M03HABATEIbHOI'O PA3BUTHUS JINYHOCTU O0YYArOIIHUXCSL.

B paGoueil mnporpamme yureHsl uzaen U nojoxeHus «KoHuenuuu pa3BUTHA
MaTemaTuyeckoro oOpasoBaHusi B Poccuiickoit ®enepaunn». B cCOOTBETCTBUU C Ha3BaHUEM
KOHIICTIIIUM, MaTeMaTHYeCKoe OO0pa30BaHWE MOJDKHO, B YACTHOCTH, INMPEIOCTABIATH KaXIOMY
oOyuaroiiemMycs BO3MOXKHOCTh JOCTHXKEHHsI YPOBHS MaTeMaTW4YeCKMX 3HaHWM, HE0OX0IUMOro
JUI JaJIbHEeHIel ycremHoi xu3Hu B oOmiecTBe. VIMEHHO Ha pellleHre 3TOW 3ajaud HaleleHa
JaHHas paboyasi mporpamma.

B nannoit paboyeit nporpaMMe MOXHO YBHIETh MPAKTHYECKYIO MOJIE3HOCTh MATEMATHUKH,
KOTOpast 00yCJIOBJIEHA TEM, UTO €€ IPEIMETOM SBIIAIOTCS (PyHAAMEHTAIbHbIE CTPYKTYphI HAIlIEro
MUpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMUYECTBEHHBIE OTHOIIEHHS OT IPOCTEHUIINX, YyCBaUBAEMbIX
B HENIOCPE/ICTBEHHOM OIIBITE, IO JOCTATOUHO CIIOKHBIX, HEOOXOAUMBIX JUIsl pa3BUTHS HAYYHBIX U
TeXHoJornueckux uaeu. [lozponser npocneauTs 3a MaTEMATUYECKUM CTHJIEM MBIIIIEHUS, TpU
3TOM Pa3BUBas JOTMYECKOE MBIIICHUE.

B paGoueii mnporpamme «MaremMaTHKay H3y4€HHE MaTE€MAaTUKU CHOCOOCTBYET
ACTETUYECKOMY BOCIHUTAHUIO YEJIOBEKAa, MOHMMAHHIO KPAcoOThl U M3SIIECTBA MaTEeMaTHYECKHUX
pacCyIeHHM, BOCHPUATHIO TE€OMETPUYECKHX (OPM, YCBOEGHUIO HJEH CHUMMETPHUHU.
[lpennasHaueHa JUIsl peanu3allid TOCYJApPCTBEHHBIX TpeOOBaHMH K YPOBHIO TMOATOTOBKU
BBIIIYCKHUKOB 10 crnenuanbHocTd  23.02.04 TexHuyeckas d3KCIUlyaTalMs —IOJBEMHO-

TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000pYy10BaHUs (110 OTPACTISM)

Penensenr: E.H. Komaposa
[IpenomaBaTens BhICIIENH KATETOPUH
roCy/1apCTBEHHOr0 OI0/PKETHOTO MPOodeCCHOHATBLHOTO
00pa3oBaTeNbHOrO yupexaeHus «I'eoprueBckuii TEXHUKYM

MCXaHU3aluU, aBTOMAaTU3alUH U YIIPABJICHUSA
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O
MNPEIMETA
OI1.6.07 MaTtemaTuka
1.1 MecTo y4eOHOro mpeaMeTa B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOW MPOrpaMMbl:

Vueonsii npenmer OJ1.0p.07 Maremarnka SBISETCS  00sA3aTEIBHOW  YacThIO
0011e00pa30BaTEIbHOrO IUKIA OCHOBHOM 00pa30BaTeIbHOW IPOrpaMMbl B COOTBETCTBUM C
®I'OC no cneumnansHocT 23.02.04 TexHuueckass SKCIUTyaTalus MNOABEMHO-TPAHCIOPTHBIX,
CTPOUTEINIbHBIX, JOPOKHBIX MALITUH U 000py10BaHUs (110 OTPACIISIM)

1.2. leau 1 miIaHupyeMble pe3yJabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa:

1.2.1. Heau u 3a1a4u y4eOHOro nmpeamera:

Conepxanne nporpammbl yaeOHoro npeamera O/[.6p.07 MaremaTtnka HampaBiieHO Ha
JOCTHIKEHHUE CIEAYIONUX LeJIeii:

- (dopMupoBaHHE ICHTPAIbHBIX MATEMATHMYECKUX MOHATHH (YMCIO, BETUYHUHA,
reomMeTpuyueckas (Gurypa, IHepeMEHHas, BEPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETPai),
00eCTIeYnBaOIIUX MPEEMCTBEHHOCTh W TIEPCIEKTHBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHUs
o0y4aromuxcs;

- TOJBEACHHE YYalllUXCs Ha JOCTYNHOM Ui HUX yYpOBHE K OCO3HAHHUIO B3aHMMOCBS3U
MATEeMATHKU W OKPY)KAIOIIEro MHpa, MOHUMAHUI0 MATEMaTHKH KaK 9acTH OOIIeH KYJIBTYpPbI
YeJI0BEYECTBA;

- pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yUalnuxcsi, Mo3HaBaTeIbHON
AKTUBHOCTH, HCCJEIOBATENIbCKUX YMEHUW, KPUTHUYHOCTH MBIIIJICHHUS, UHTEpeca K HM3yUYEHUIO
MaTeMAaTHKH;

- ¢opmupoBaHrne  (YHKIMOHAIFHOW  MAaTEeMAaTHYEeCKOH  TpaMOTHOCTH:  yMEHUS
pacro3HaBaTh MaTeMaTUYECKHE aCTEeKThl B PEAbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YYCHUU
JIpYTruX y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (opMyIHpOBaTh
WX Ha S3bIKe MATEeMAaTHKH W CO3J[aBaTh MaTeMaTHYCCKUE MOJCNH, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYECKHUN ammapaTt JiIs peIIeHHs TPAKTHKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh
Y OLICHUBATh MOJyUYE€HHBIC PE3YyIbTATHI.

B pesynbrare ocBoeHus yueOHOTro IpeaMeTa 00ydaromuiicst JOKEH 3HATh:

1) MeToaBl AOKa3aTeNbCTB, ATOPUTMBI PEIIEHHUS 331a4; (GOPMYIHPOBATH OMPEICICHNUS,
AKCHOMBI U TEOPEMBI, TPUMEHSATH UX, TPOBOMTH JJOKA3aTEIbHBIC PACCYKICHUS B X0/ PEIICHUS
3a/ay;

2) MOHATHS: CTENEeHb YKcTa, Jorapudm yucna;

3) TOHATHS: palMOHANBHBIC, HWpPpAIMOHAIBHBIE, IIOKa3aTeNbHBIC, CTEIEHHBIC,

jorapuMuyecKre, TPUTOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;



4) mnonsTtus: (yHKIUSA, HENpepbiBHAasS (QyHKIMs, TMPOU3BOJHASA, IEpBOOOpa3Has,
OTIpE/ICIICHHBI HWHTETPajl; aJIrOPUTM HAXOXKICHHUS TMPOM3BOMHBIX 3JIEMEHTAPHBIX (DYHKIUH,
MCIIOJIb3YS CIIPABOYHBIE MaTepUAIbI;

5) moHsATHS: panMoHanbHas (GYHKIUS, MOKa3zaTenbHas (YHKIMS, CTENeHHas (QYHKIHS,
norapupmuueckas (yHKIHS, TPUTOHOMETpUYECKHEe (GyHKIHUHU, oOpaTHble (PYyHKIUHU; Tpaduku
U3YyYEHHBIX (DYyHKITHIA;

6) TEKCTOBBbIC 3aJlayd Pa3HBIX TUIIOB (B TOM YHUCJE HA MPOIEHTHI, JOJIM W YaCTH, HA
JIBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HaJOTH, 3aJadyd U3 OOJACTH YIpaBlICHUS
JUYHBIMH U CEMEMHBIMU (PMHAHCAMU); BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110
YCIIOBUIO 33]1a4H;

7) IOHATHS: cpeHee apruPMeTHIecKoe, MeInaHa, HanOoJIbIlee U HAaNMEHBIIIee 3HAYCHUS,
pa3Max, Jucrepcusi, CTaHJapTHOE OTKJIOHEHHE YUCIOBOr0 HAbopa;

8) MOHATHUS: CITyYalHBIH OMBIT U CITyd4aiiHOE COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHS;
(GOpMYJIBI CIIO)KEHUST W YMHOXKEHHUSI BEPOSITHOCTECH, KOMOWHATOpHBIC (DAaKTBI U (HOpPMYIIBI TIpH
pelIeHUN 3a/1a4; BEPOSITHOCTU PEAIbHBIX COOBITHH;

9) mnoHATHS: TOYKa, TMpsMas, IJIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIA  yTOII,
CKPEIIMUBAIOIINECS TPSIMbIE, MAPAIICIBHOCTh U MEPHEHIUKYIISIPHOCTh MPSMBIX M ILIOCKOCTEH,
YroJd MEXIy NPSIMBIMH, YTOJl MEXKIY TPSMOM M IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKH JO IIJIOCKOCTH, PACCTOSHHE MEXIy MPSMBIMH, PACCTOSIHUE MEXKITY
TUIOCKOCTSIMU;

10) mOHATHSA: MHOTOTPAaHHUK, CEUEHHE MHOTOTPAHHUKA, KYO, Mapaienenune], mpu3Ma,
nupamMua, GuUrypa u moBepXHOCTh BPAILIEHUS, IUIUHIP, KOHYC, Imap, cdepa, ceueHus Gurypsl
BpallleHus, IJIOCKOCTb, Kacawolasici cgepbl, LUINHIApa, KOHYca, IJIOAAb MOBEPXHOCTU
MUPAMUJIBI, TIPU3MBI, KOHYyCa, UWIMHIApa, IMIom@aab cheprl, o0beM Kyba, MPsIMOYTOIHHOTO
napasuieNienunena, TupaMubl, TPU3Mbl, IUIUHAPA, KOHYCa, [1apa;

11) noHsTHS: ABUKEHUE B IPOCTPAHCTBE, TOJOOHBIE PUTYPHI B MPOCTPAHCTBE; OTHOIICHHE
TIJI0MIA N TOBEPXHOCTEN U 00BEMOB TTOAOOHBIX (DUTYD MPHU PEIICHUH 3aa4.

B pe3ynbrare ocBO€HUS TUCHUTUIMHBI O0YUYAIOIIUIICS TOJDKEH YMeTh:

1) BmageTb MeTOJaMU JOKA3aTeNbCTB, alTOPUTMaMHU peIIeHus 3aj1ad; GopMyIupoBaTh
OTIpEIeTICHUS, AKCHOMBI U TEOPEMBI, MPUMEHSThH UX, MPOBOJINTH JOKA3aTEIbHbBIE PACCYK/ICHUS B
XO/JIe pelIeHus 3a/1a4;

2) onepupoBaTh MOHSATUSAMU: CTENEHb YUCIA, JTOTapr(M YHCIIa; BBIOJHATH BEIYUCICHUE
3HauUEHUN W MpeoOpa3oBaHMs BBHIPAKEHUH CO CTEMEeHsSMH M Jorapudmamu, mpeodpazoBaHUs
JTPOOHO-PAIIMOHATILHBIX BRIPAKCHHI;

3) omepupoBaTh MOHATHSIMH: palMOHAIbHBIE, HWPPALMOHATBHBIC, IOKa3aTelIbHBIC,
6



CTENEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) omepupoBaTh MOHATHAMHU: (QYHKLUHUS, HENpepbIBHAS (QYHKLIHUS, POU3BOJAHAS,
nepBooOpasHasi, ONpeeNeHHbIH MHTErpal; HaXOIUTh NMPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIHHA,
UCMONb3Yysl CIPAaBOYHbIE MaTepHalbl; HCCIEA0BaTb B MPOCTEHIIUX Cilydasx (QyHKUMU Ha
MOHOTOHHOCTb, HaXOAUTh HaHOOJIbIINE U HAUMEHbIINE 3HAYE€HUS (QYHKUUH; CTPOUTH IpaduKu
MHOTOWICHOB C  MCIOJb30BAaHUMEM almapara MaTEeMaTU4YeCKOro AaHalli3a; IPUMEHSATH
IIPOU3BOHYIO IIPU PEILIEHUH 3a]a4 Ha JBUKCHHUE; pellaTh IPAKTUKO-OPUEHTUPOBAHHBIEC 3a/1a4U
Ha HauOOoJbIIME U HAUMEHbILNE 3HAUYCHMsI, HA HAaX0XKJICHUE IIyTH, CKOPOCTHU U YCKOPEHMUS;

5) omepupoBaTh MOHATUSAMH: palMOHAJIbHAA (YHKLUSA, IOKa3aTeiabHas (QyHKIUS,
crerneHHas (QyHKIHS, JorapudmMuieckas (QyHKIUS, TPUTOHOMETpUYECKHe (YHKINU, OOpaTHbIE
(GyHKIMU; CTPOUTH TpapUKH M3YyYEHHBIX (QYHKIUH, HCIIOIB30BaTh TpaQUKH MpPU H3YYCHUH
IPOLIECCOB M 3aBUCUMOCTEH, MPH pEIIeHUH 33734 U3 JPyrux y4eOHbIX MPEAMETOB M 3aj1ay U3
peanbHOM JKU3HU; BhIpaXkaTh (pOpMysiaMH 3aBUCUMOCTU MEKIY BEIMUMHAMU;

6) peliaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB (B TOM YKCJIE HAa POLIEHTHI, JOJIU U 4acTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJIOTH, 33/Ja4d W3 OOJACTH YIPaBICHHS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABJISTh BBIPAXKEHUS, yPAaBHEHUs, HEPABEHCTBA U UX
CUCTEMBl 110 YCIOBHIO 3a/Jayd, MCCIEJOBaTh IIOJYyYEHHOE pEUICHHWE M  OLICHUBATh
IPaBI0N0I00HOCTb PE3yJIbTAaTOB;

7) omepupoBaTh NOHSTHUAMHU: CpelHEe apupMeTHyecKkoe, MeIuaHa, HauOoJblIee Hu
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHIapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
U3BJIEKaTh, UHTEPIPETHUPOBATh MH(POPMALIMIO, MPEACTaBIECHHYI0 B TaOJMIIaX, HA JuarpaMmMax,
rpadukax, OTpaXkalollyl0 CBOICTBa pealbHBIX MPOLECCOB U SBJICHHUM; NPEJCTaBIATH
MH(OPMALIMIO C MOMOIIBIO TaOJIHI] U AUArpaMM; MCCIEA0BaTh CTaTUCTUUECKHUE JTAaHHBIE, B TOM
qucie ¢ MPUMEHEHUEM Irpa)ndeckuX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATHUSAMH: CIy4YalHBII ONBIT M CiIydailHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOrO COOBITHUS; BBIYHUCIATH BEPOSTHOCTh C HCIOJIb30BAaHUEM TIpaUUECKUX METOJIOB;
IPUMEHSTh (OPMYJIBl CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMysbl TpU pELIeHWH 3ajay; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA; MPHUBOAMTH
IPUMEPBI MPOSIBICHUS 3aKOHA OOJIBIINX YHCENT B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

9) omepupoBaTh MOHATUSAMM: TOYKA, MpsAMasi, MJIOCKOCTh, MPOCTPAHCTBO, ABYTPaHHBIN
YIoJ, CKpPEIIMBAKOUIUECS TMpsSMble, NAPAUIENBHOCTh W NEPHEHAMKYISPHOCTh MPSIMBIX H
IUIOCKOCTEM, Yrojl MEXAYy MPSAMBIMHM, YIoJdl MEXAYy MpsAMOM M IJIOCKOCTBIO, YIrOd MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSAMBIMH, PACCTOSTHUE
MEXJy IUIOCKOCTSIMHM; HUCIOJb30BaTh MpPHU PEHICHUM 3a/ad HU3y4YeHHble (aKkThl U TEOPEMBI

IUTAHUMETPHH; OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA;



10) omepupoBaTh MOHATHSAMM: MHOTOIPDAaHHMK, CEUYEHHE MHOIOrpaHHMKa, KyO,
napajieNienune 1, pu3Ma, nupaMuia, GUrypa u moBepxHOCTb BPALICHHS, IMIIMH/P, KOHYC, Iap,
chepa, ceyeHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromiascs cgepbl, HWIMHIpPA, KOHYcCa,
IUIOINA/b IOBEPXHOCTU MUPAMUbI, IPU3MBbI, KOHYCa, LIWIMHIPA, IUIOMaAb chepbl, 00beM Kyba,
IPSAMOYTOJIBHOTO Napajliesienue1a, IMpaMu/ibl, IPU3Mbl, LWIHHIPA, KOHYCa, I1apa; u300paxarsb
MHOTOTPaHHUKU W IOBEPXHOCTHU BpAIlEHUS, UX CEUYEHUS OT PYKH, C IOMOIIbIO UYEPTEIKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; pACIO3HABAaTh CHMMETPUIO B IPOCTPAHCTBE;
pacrio3HaBaTh IPABUIIbHbIE MHOTOIPAHHUKHY;

11) onepupoBaTb NOHATHSIMH: JBHKEHHE B IIPOCTPAHCTBE, NOJOOHBIE (GUIYpHl B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIICHHUE TUIOIA/ICH MOBEPXHOCTEH U 00EMOB MOI0OHBIX (HUTYD
IIPU pELICHUH 33/]a4;

12) BBIYUCIATH F€OMETPUYECKHE BEIWYHMHBI (IJIMHA, Yrojl, IJIOoLaas, 00beM, IUIOIMab
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIBI U METO/IBI;

13) onepupoBarh NOHATUSAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPJAUHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOPIMHATHI BEKTOpA, CKAJIIPHOE IPOU3BEJIECHUE, YrOJ MEXAy BEKTOpaMHu, cyMma
BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA YUCIIO; HAXOAUTh C IOMOILBIO H3YyYEHHBIX (hopmyi
KOOPJIMHATBI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

14) BpIOMpaTh MOAXOASIIMN W3YYEHHBI METOJ JAJs pELeHUs 3ajJadd, paclo3HaBaTh
MaTeMaTuyeckrue (QakThl 1 MaTeMaTUYECKUE MOJEIN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B HUCKYCCTBE; INPUBOAMTH IPUMEPHl MAaTEMaTHYECKUX OTKPBITUH POCCUHCKOM M MHPOBOMN
MaTEMaTHYECKON HAYKH.

MeranpeamerHble  pe3yJbTaTbl  OCBOEHHS  IPOTpaMMbl  y4yeOHOro  IpeaMmera
«MaremMaTuka»  XapakTEepHU3yIOTCSl  OBJIQJCHMEM  YHUBEPCAJbHBIMU  I103HABATEIbHBIMU
JNEUCTBUSAMHM, YHHUBEPCAJIbHBIMM  KOMMYHMKAaTUBHBIMHM  JIEUCTBUSMH, YHHUBEPCAJIbHBIMU
PETYJIATUBHBIMU IE€HCTBUSMHU.

1) YHuBepcanbHble MO3HAaBaTENbHbIE IEHCTBUS, 00€CTIeYNBaAIOT (POPMUPOBaHUE 0a30BbIX
KOTHUTHBHBIX IPOLIECCOB O0yyaroumxcs (OCBOEHHE METOJOB IMO3HAHUS OKPYKAlOIIEero MHUpa;
PUMEHEHHE JIOTHYECKUX, UCCIIe0BATENLCKUX ONepaluii, yMeHuil pabotaTh ¢ HHPpOpManueil).

baszoevie nozuueckue oeiicmeus:

- BBISBIISITh U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKHM MAaTEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATHAMH; (QOPMYJIUPOBATH ONPEAETCHUS  MOHATHUM;
yCTaHABJIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMKA, OCHOBaHMUA [UId 0O00OLIECHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0O aHAIIN3a;

- BOCIIpUHHUMATbh, (POPMYJIUPOBATh U MPEOOpPa30BbIBATh CYXKIACHMS: YTBEPAUTEIbHBIE U

OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHEIC U 06H_II/IC; YCJIOBHBEIC;



- BBIBIIATh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOpEUNs B (PaKTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX; TMpeajaraTb KPUTEPUU I BBIABICHHA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

- JieflaTh BBIBOJBI C HCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JETYyKTHBHBIX M MHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

- IPOBOJIMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUIECKUX YTBEP)KICHHIM (IIPSIMbIE U
OT TIPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, NPUBOAMUTH MPHUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOBI;

- BbIOMpaTh crnoco0 pemeHus y4eOHOM 3ajauM (CpaBHUBAaTh HECKOJbKO BAPHAHTOB
pemieHusi, BbIOMpaTh HauOoJee MOAXOMAIMUN C YYETOM CaMOCTOSITENBHO —BBIJICIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamensvckue oeiicmeus:

- HCHOJb30BaTh BONPOCHI Kak  MCCIENOBATEIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dopMyIHpOBaTH BOIIPOCH!, (PUKCUPYIOIIHE IPOTUBOPEYHE, TPOOIIEMY, YCTaHABIMBATH HICKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO TIO3UITUIO, MHEHHCE;

- IpPOBOJUTH CaMOCTOSITEIbHO CIITAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIIEAOBAaHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

- CaMOCTOSTENHHO (POpMYyIIMPOBATH 000OIIEHHUS U BBIBOIBI ITO PE3yJIbTaTaM IMPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMS, OLIEHUBATh JTOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJbTAaTOB, BHIBOJIOB U
0000I1IEeHMI;

- IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH TPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayueii:

- BBIABIIATH Je(UUINTHI MHYOPMAINH, TAHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha BONIPOC U TS
pEIIeHHS 3a/1a9H;

- BBIOMpaTh HWH(MOPMAIMIO W3 WCTOYHUKOB pA3IMYHBIX THIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHGMOPMAIMIO pA3TUYHBIX BUAOB U (opMm
NpEe/CTaBICHHUS;

- CTPYKTypUpOBaTh HH(GOpPMAIHIO, TMPEACTABIATh €€ B PAa3IUYHBIX (opMmax,
WITIOCTPUPOBATh Tpaduveckd; 6 OIEHWBATh HANEKHOCTH MH(POPMAIUMHU IO CaMOCTOSTEIHHO
c(OpMYIMPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHble KOMMYHHKaTHBHbIE JEUCTBUs, 00ECIeYMBaIOT CPOPMHUPOBAHHOCTH
COLMATBHBIX HABBIKOB O0YJaOIITIXCSI.

Obwenue:



- BOCIIPUHUMATh U (OPMYIHPOBATH CYXkJIEHUS B COOTBETCTBHM C YCIOBHUAMHU U LEIAMU
OOLIEHMs; SICHO, TOYHO, I'PAMOTHO BBIPaKaThb CBOK TOUKY 3PEHHUS B YCTHBIX U NHCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOly PELLEHUS 3a/1a4l, KOMMEHTUPOBATh IIOJyUYEHHBIN pe3ysbTar;

- B X0Jle 00CYKJI€HHs 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXJaeMOi TeMbl, IPOOJIEMBI,
pelaeMoi 3a1a4yy, BbICKA3bIBATh MICH, HALCJIICHHBIE HA IIOMCK PELICHHS; COINOCTaBJIATh CBOU
CYXJICHUS C CYXXACHUSMHU JPYTUX YYaCTHUKOB JUANOra, 0OHApy>KWBaTh Pa3In4Me U CXOJCTBO
NO3HLIUI; B KOPPEKTHOMH (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

- IPEICTAaBJIATh PE3YyJbTaThl PEIICHUS 3aJa4d, SKCIEPUMEHTa, UCCIECNI0BaHUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHUS € YYETOM 3a/ay IPE3EeHTALUU U 0COOEHHOCTEN
ayJIuTOPUH.

Compyonuuecmeo:

- IOHUMATh U UCIOJIb30BATh PEUMYIIECTBA KOMAaHAHON U MHANBUIYAIBbHOU paboThI IpH
pelieHMH Y4yeOHBIX 3a/a4; HPUHUMATh I1€JIb COBMECTHOH JesATeIbHOCTH, IUIAHUPOBATH
OpraHu3alli0 COBMECTHON pabOThI, pacmlpeneisiTe BHIBI paboT, ITOTOBapHBATHCS, O0CYKAATh
MIPOIIECC B PE3YJIbTAT PadOTHI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

- Y4acTBOBATh B IPYIIOBLIX (popMax paboTsl (00CYkAeHUS, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI» U T.I1.); BBIIOJHSATH CBOIO YacTh PaOOThI U KOOPJUHUPOBATH CBOU JICHCTBUS C IpYyTUMHU
YiIeHaMU KOMaH/]Ibl; OI[EHMBATh KauyeCTBO CBOEro BKJaJa B OOMIMHM MPOJYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

3) YHuBepcanbHble perysTUBHbIE JeHCTBUS, 00eCIeunBalOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U >KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopzanusayun:

- COCTaBJIATH IJIaH, aITOPUTM PELICHMs 3a]lauM, BbIOMpaTh CIOCOO pelIeHUs ¢ YYETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

Camokonmponw:

- BJQJEeTh HaBbIKAaMH I[103HABATEIbHOM pe(JIeKCUH KaK OCO3HaHHS COBEpLIAeMbIX
JeMCTBUN M MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIAAETh COCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTHUECKOH 3aaun;

- IPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEUICHUH 3aJa4yd, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

- OLIGHUBaThb COOTBETCTBHE pe3yJbTaTa LEIM MU YCIOBHUSM, OOBACHATH HPUUHHBI
JOCTHKEHUS UM HETOCTHIKEHUS PE3YyJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLICHKY

pUOOPETEHHOMY OIIBITY.
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1.2.2. Tlnanupyemble pe3yJIbTaThl OCBOCHHUSI Y4eOHOI0 MpeAMeTa B COOTBETCTBHH €
®I'OC CIIO u Ha ocHoe PI'OC COO

B pamkax mnporpammsl yuyeOHOro Impeamera OOYyYarOIIMMHUCS OCBaMBAIOTCA OOIIMe
(IM4HOCTHBIE M METallpeIMETHblE) M JAUCUUIUIMHApHBIE (IPEIMETHBbIE) pe3yJbTaThl B
cootBercTBUU ¢ PI'OC COO.

Ocoboe 3HaueHne yueOHbli mpeamer umeet npu popmuposanuu u pazsutuu OK u T1K.

OK 01 BeiOupare crnocoObl pemieHds 3aaad  MpPOPECCHOHAIBHONW JEATEIbHOCTH
HIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 OcymiecTBisATh MOUCK, aHATTU3 U HHTEPIIPETALIUIO UH(hopMaIim, HeoOXO MO JIs
BBITTOJIHEHUS 33124 TPOPECCUOHATBHOMN IEATEIIEHOCTH.

OK 03 IlnanupoBath ¥ peaan30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE.

OK 04 PabGorarp B KOJJIGKTHBE M KoMmaHle, 3()()EKTHBHO B3aMMOJCHCTBOBATH C
KOJUJIEraMH, PYKOBOJACTBOM, KJIMEHTAMH.

OK 05 OcymiecTBiATh yCTHYIO M NHUCBMEHHYI0 KOMMYHMKAILIMIO Ha TOCYAapCTBEHHOM
A3bIKE C YUETOM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 [IlposBnaTh TpakJaHCKO-NIATPUOTUYECKYIO TO3MIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX 00IIEUYEIOBEUECKUX [IEHHOCTEN

OK 07 CopeiicTBOBaTh COXPaHEHHIO OKPYXAIOLIEH cpelbl, pecypcocOepekeHuto,
3 PEKTUBHO IEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALUSX.

[IK 2.4. BecTn yuyeTHO-OTUETHYIO AOKYMEHTAIMIO MO0 TEXHUYECKOMY OOCIY>KUBAaHUIO U
PEMOHTY MOBEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIMH U 000pYA0BaHUs

1K 3.2. OcymiecTBisTh KOHTPOJIb 32 COOMIOCHUEM TEXHOJIOTHUECKONW TUCIMITIIMHBI IPU
BBINOJIHEHUH PaboT;

I[IK 3.8. PaccuuTeiBaTh 3aTpaThl Ha TEeXHHYECKOe OOCITY)KMBaHHE M PEMOHT,

ce0eCcTOMMOCTL MallIMHO-CMEH MOABEMHO-TPAHCIIOPTHBIX, CTPOUTECIBbHBIX U TOPOXXHBIX MAaIllHH.
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OO0mue u
npodeccuoHaJIbHbIE
KOMIIETeHIIH U

IInanupyemsie pe3yjbTaThbl 00y4eHH

Oo0mue

I[ncumumﬂapnme

OK 01 BsiOupath crmoco0sl
pelieHus 3a1a4
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPyHdy, OCO3HaAHUE
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTh K aKTHBHOH JIeATCILHOCTH
TEXHOJOTHMYECKOM M COLMAJIbHON HaNpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IIAHUPOBATh M
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;

- MHTEpEC K pa3IMuHbIM chepaM npodeccHnoHaATbHOM

JIeITECIILHOCTH,

OCHHOCTH

OsnaneHue YHUBEPCATbHBIMU y4eOHBIMU
II03HaBaTCJIbHBIMU IICfICTBI/I?IMHI

a) 6a30BbIE JJOTUYECKUE CHCTBHS:

- CaMOCTOSITENIbHO dbopmynHupoBaTh u
aKTyaJIM3upoBaTh IpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yYCTaHaBIMBAaTh CYIIECTBEHHBIH MpPH3HAK WIJIH
OCHOBAaHUA [OJid CPABHCHUA, KHaCCHq)HKaIIHI/I n
0000IIECHMS;

- ONpenensiTh IUeNW  JeSITeIbHOCTH, 3a]aBaTh

napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBISBJISTH 3aKOHOMEPHOCTH U TPOTHBOPEUYUS B
paccMaTpUBaEMbIX SBJICHHSIX;

- BHOCHTHh KOPPEKTHBHI B JICATEIHHOCTH, OICHHBATH
COOTBETCTBHE PE3YJIbTATOB IIENISIM, OIEHUBATh PUCKU
MOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE MPH PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- BJIQJIETh HABBIKAMHU Y4YE€OHO-MCCIIEIOBATEIHLCKOU U
MPOCKTHON JCSTEIbHOCTH, HAaBBIKAMHU pa3peIICHHsI

-BJIaJICTh METOJaMHU JIOKAa3aTeNbCTB, AaJTOPUTMAMU pEIICHUS
3aga4; yMmeHue (opMyIupoBaTh ONPEACICHUS, AKCHOMBI H
TEOPEMBbl,  MPUMEHSITb HMX, MPOBOAUTH  JOKa3aTeJIbHbIE
paccyX1eHHUsl B X0JI€ pELICHMs 3a/1a4;

- yMETh OMNEpPUPOBATH MOHATUSMHU: CTENEHb 4YHCIa, Jorapudm
YUCJa; yMEHUE BBINOJHATH  BBIYMCICHHE 3HAYEHUU U
npeoOpa3oBaHusl BBIPAXKEHHUI CO CTENEHSMU U Jorapudpmami,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETh OIEpUPOBATH MOHATHSIMH: palMOHAIIBHEIE,
MppaluyoHaIbHbIE, IMOKa3aTelIbHEIC, CTCIICHHBIC,
jgorapumuyeckue,  TPUTOHOMETPUYECKHUE  YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeTb ONepUpOBaTh MOHATUAMHU: (QYHKIHSA, HeNpepbIBHAS
GyHKIMSA, TpOM3BOJAHAsA, IepBOOOpasHas, OMNPEICIICHHBIH
UHTETpAJI; YMETb HAXOAUTb MPOU3BOAHBIE AIIEMEHTapHbIX

(GyHKIUH, UCMONb3Yys CIPaBOYHbIE MaTepHallbl, MCCIEA0BATH B
OpOCTEHIINX ciay4asX (YHKIMM Ha MOHOTOHHOCTh, HAaXOJHThb
HauOOJbIINEe M HaWMEHbIIME 3HAYeHUs (QYHKUMN; CTPOMUTH

rpapuKkd  MHOTOWIEHOB C  MCIIOJNB30BAaHMEM  armapara
MaT€MaTHYECKOr0 AaHAJIW3a; NPUMEHATH IPOU3BOAHYIO IIPH
peumieHUM  3aJad  HAa  JBWJKEHHME;,  peuarb  [PaKTHKO-

OpUEHTHPOBAaHHbIE 33/]a4yd Ha HAWOOJIbIIME W HaWMEHBUINE
3HAUEHUs, HA HAXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yYMETb OMNEpHpOBaTh MOHATHSAMH: palMoHalbHAs (QYHKIUS,
IIOKa3aTeabHas byHKLU, CTETICHHA byHKIM,
norapudmuueckas (GyHKUMS, TPUTOHOMETpHUYecKHe (PyHKINH,
oOpaTHble (QYHKLIUHU; YMEHHE CTPOUTh TIpadUKU H3yUYEHHBIX
(GyHKIUH, UCIIONIb30BaTh TpaduKU IMPU U3YUYEHUHU MPOLIECCOB U
3aBHCUMOCTEH, MpH pEIIeHUH 3a1ad M3 JIPYTHX Y4eOHBIX




npo0Jem;

- BBISIBJIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/iady, BBIIBUTATh THIIOTE3y €€
pElICeHUs, HAXOUTh apTyMEHTHI JUIsl JOKa3aTelIbCTBA
CBOMX YTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPHUU PEIICHUS;

- QaHAJIM3UPOBATh TOTYYCHHBIC B XOJIC PEIICHHS 3a/1a4H

pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh 170.
JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETb II€PEHOCUTHb 3HAHMs B IIO3HABATEIIBHYIO U
MIPaKTUYECKYIO 00JIACTH KUZHEAEATEIIbHOCTH;
- yMETb MHTEIrpUpOBaTb 3HAaHUA U3
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIEC MJIEU, IIPEAJIATaTh OPUTHHAJIBHbBIE
MIOJIXOJIbl U PELLICHUS;

U CIIOCOOHOCTB X HMCIIOJIb30BaHMs B [TO3HABATEIBHOM
U COLIMAIbHOM IPAKTHUKE

Pa3HbIX

IPEeIMETOB U 3aJ1a4 U3 pealibHOM KU3HU; BbIpaKaTh (popmyaamu
3aBUCUMOCTH MCIKAY BCIIMYMHAMU,

- YMETh peliaTh TEKCTOBbIC 33/]auM Pa3HBIX TUIIOB (B TOM UHCIIE
Ha IMPOLCHTLI, JOJXW U 4aCTH, HA JBUKCHHUC, pa60Ty, CTOUMOCTB
TOBapOB W YCIYyT, HaJOrH, 3a7auyd W3 O0JIaCTU yHpaBiICHUS
JIMYHBIMU U CEeMEMHBIMU q)HHchaMI/I); COCTAaBJISITh BBIPAKCHUA,
ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMbBI IO YCIIOBHUIO 33/ayH,
HCCIIEI0BATh IIOJIyYEHHOE perieHue u OIICHUBATH
PaBI0NO00HOCTh PE3yJIbTATOB;

- YMETh ONEPHUPOBATH MOHATUIMH: CpeaHee apupMeTHUYECcKoe,
MeaMaHa, HauOolbplliee M HauUMEHbIIEe 3HAYCHHUS, pa3Max,
JCTIEPCHs, CTAaHJAPTHOE OTKIOHEHHE YMCIOBOTO Habopa; yMeTh
U3BIIEKATh, HHTEPIPETUPOBATh MH(OPMAILINIO, TPEACTABICHHYIO
B TaONUIaX, HA TUarpaMMax, rpadukax, OTpakaromIyo CBOMCTBA
peaNbHBIX MPOLIECCOB U SBJICHUHN; MPEACTABIATH HH(OPMALIUIO C
IIOMOIIBIO Ta6JII/III U JuarpamMm,; HUCCJIICAOBATb CTATUCTHYCCKUC
JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM rpauecKux MEeTOAO0B U
3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH NOHATUSAMU: CIIyYaHBIN OIBIT U CITy4ailHOE
cOOBITHE, BEPOATHOCTb  CIy4YalHOTO  COOBITUS;  YMEHHE
BBIUMCIISITH BEPOSATHOCTh C HCIOJIB30BAaHUEM TpadUUecKuX
METOJIOB; NPHUMEHATH (OPMYJBl CIOXKEHUS U YMHOXKEHUs
BEPOSATHOCTEH, KOMOWHATOpHBIE aKThl U (GOPMYIBl MPH
pElIeHNH 3a/lad; OLIEHWBAaTh BEPOSATHOCTH pEalbHBIX COOBITUH;
3HAKOMCTBO CO CIy4YallHbIMU BEJIWYMHAMU; YMEHUE MPHUBOJIUTH
MpUMephI MPOSBICHUS 3aKOHA OOJBIINX YHCEN B MPUPOIAHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- YMCTb OIICPHUPOBATH INOHATUAMMU: TOUKaA, IpsAMad, IIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBIM YTroJ, CKPEHIMBAIOLIMECS IPSIMBIE,
MapajuIeIbHOCTh U MEPIIEHINKYIPHOCTb MPSMBIX U IIJIOCKOCTEM,
YTOJI MEXKIY IPSIMBIMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO, YTOJI
MCXKAY IINIOCKOCTSAMHU, PaCCTOAHHUE OT TOYKH OO0 IIJIOCKOCTH,
PACCTOAHNUC MCKY NPAMBIMHU, PACCTOAHUC MCKAY IMIIOCKOCTIAMU
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YMEHHUE UCIOJIb30BaTh IIPU PELICHUHN 33Ja4 U3y4YeHHbIE (PaKThl U
TEOpPEMBI IIJITAHUMETPUU; YMEHUE OLIEHUBATH pa3Mepbl OOBEKTOB
OKPYKaroIlero Mupa;

- yMETb OIIEpUpPOBaTh IOHATUSMHU: MHOTOTPAHHUK, CEUEHME
MHOTOIpaHHMKa, KyO, MNapaiesienunes, Npu3Ma, MNHpaMuja,
¢burypa 1 mOBEpXHOCTh BpallleHHsI, IIMIUH/IP, KOHYC, map, chepa,
ceueHMsl (UIypbl BpalleHMs], IIOCKOCTb, Kacaromascs cgepsl,
LMIMHpA, KOHYCA, IUIOIIAb TOBEPXHOCTU MMUPAMU/IbI, IIPU3MBI,
KOHyca, UWIMHIpa, I[omaab cdepsl, o00beM  KyOa,
OPSIMOYTOJIBHOTO — Napajulefienuneaa, MUpaMHIbl, [PU3MBI,
LWINH/pa, KOHYyca, 11apa; yMEHUe U300pakaTb MHOTOTpPaHHUKU
U TIOBEPXHOCTU BpaIllEHUS, UX CEYEHHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPENICTB; YMEHHUE
pacno3HaBaTb ~ CHUMMETPUIO B  IPOCTPAHCTBE;  YMEHHUE
pacro3HaBaTh IPaBUJIbHBIE MHOTOIPAaHHUKY;

- YMETh OIEpPUPOBATh MOHATUSAMU: JBH)KEHUE B IPOCTPAHCTBE,
1oJJ00HBIE (UTYpPBI B IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOILLICHHE
Iionaied MoBepXHOCTE M 00BEMOB MONOOHBIX (GUTYp INpHU
pEILLIEHUN 3a/ayY;

- YMETh BBIUHCISATH T€OMETPUYECKHE BEIWYMHBI (IJIMHA, YTOJ,
Iomaab, o00beM, IUIOMIAJb  IOBEPXHOCTH),  HUCHONb3Ys
M3y4YeHHbIE (POPMYJIIBI U METO/IbI;

- YMETb OIEpPUPOBaTh IOHATHAMH: IPSAMOYTOjbHas CHUCTEMA
KOOpJUHAT, KOOPJAWHATHl TOUYKH, BEKTOP, KOOPAWHATHI BEKTOpa,
CKaJSIpHOE IIPOM3BENEHUE, YroJl MEXIY BEKTOpaMHu, CyMMma
BEKTOPOB, IPOU3BEJACHHE BEKTOpa HAa YHUCIO; HAXOIUTh C
MIOMOIIBIO0 U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEANHBI OTPEe3Ka,
paccTosiHue MEXy IByMSI TOUKaMU;

- YMETh BBIOMPATh MOJIXOAAIINN N3y4eHHBIH METOT TSl peLICHUS
3a/1a4u, pacro3HaBaTh MaTeMaTH4eCcKHe bakTbI u
MaTeMaTHYeCKUe MOJEIN B TMPHUPOJHBIX M OOLIECTBEHHBIX
SBJIEHUSIX, B MCKYCCTBE, YyMEHHME NPHUBOJUTH TMPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUM  POCCHUMCKOM ¥ MUPOBOW
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MaTeMaTHIECKON HAYKH.

- YMeTh OIIEPUPOBATH MOHATUSMH: OIpENeIeHHe, aKCUOMa,
Teopema, CIEeICTBHE, CBOWCTBO, IPH3HAK, JIOKA3aTEILCTBO,
paBHOCWIbHBIE  (OPMYITUPOBKH; yMEHHE  (OPMYIHPOBATH
oOpaTHOE H TPOTHBONOJOXHOE YTBEP)KACHHE, MPUBOIUTH
OpuUMepsl W KOHTPIPHUMEpPBI,  HCIOJIB30BaTh  METOJ
MaTeMaTHYeCKOW  HMHAYKIUH; MPOBOAUTH  JOKa3aTeJbHbIC
paccyKIeHHs TpU pPEIICHUH 3a/1ad, OICHMBATH JIOTHUYECKYIO
HPaBIIBHOCTD PACCYKICHUH;

- YMETb ONEepPUPOBATh MOHATUSMHU: MHOXKECTBO, TOJIMHOXKECTBO,
olepalMy HaJl MHOXKECTBAMH; YMEHHUE UCIIOIB30BaTh TEOPETUKO-
MHOXECTBEHHBIH armapar JJisi OMUCAHUS PEATbHBIX IPOIECCOB U
SIBJICHUH TPU PELICHUH 3a/1a4, B TOM YHUCIIE U3 JIPYTHX y4eOHBIX
IPEIMETOB;

- YMETh ONEepUpOBaTh MOHATHAMU: Tpad, CBA3HBIHN rpad, 1epeso,
UKL, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATH Ipadbl
Pa3IMYHBIMM CIIOCOOAMHU; MCIOJB30BaTh Ipadbl MpU perIeHUH
3ajaq;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: COYETAHUE,
TepeCTaHOBKA, YHUCIO COYETAHHM, YHCIIO MEPECTAaHOBOK; OMHOM
HpioTOHa; yMeHHe MpHUMEHATh KOMOHMHATOpHBbIE (AKTHl H
paccyXIeHHs IS pelIeHus 3a71ad;

-yMETb ONepUpOBaTh MOHATUSAMHU: HATYypaJbHOE YHCIO, IIeNoe
9HCI0, OCTaTOK [0  MOJAYJIIO, pPAlMOHAIBHOE  YHUCIIO,
UppalMoOHAIbHOE YHCIIO, MHOXKECTBA HATypaJbHBIX, IIEJbIX,
palMoHABFHBIX, ACUCTBUTEIBHBIX YHCE, YMEHHE UCIIONIb30BaTh
NPU3HAKK JETMMOCTH, HAaWMEHbIIUM OOIMH JenuTeNns Hu
HaMMEHbIIIee 00IIee KpaTHOe, alropuT™M EBKIHIa TIpU perieHIH
3aJa4; 3HAaKOMCTBO C Pa3IMYHBIMHM MO3MIMOHHBIMU CHCTEMaMHU
CUMCIICHUS;

- YMeTb CBOOOJIHO ONEPHPOBATH MOHATUAMHU: CTENEHBb C LEJIbIM
MoKaszaTesieM, KOPEHb HaTypalbHOH CTENEeHH, CTeNeHb C
palMoOHABPHBIM TIOKA3aTEeNIeM, CTENEeHb C  JICHCTBUTEIbHBIM
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(BemieCTBEHHBIM) —[OKa3arejeM, Jiorapudm dwuciaa, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- YMEThb OMNEpPUPOBATH MOHATUSIMH: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHHIMA
U HEpPaBEHCTB, PAaBHOCWIBHOCTb YpPaBHEHHUW, HEPABEHCTB H
CUCTEM, pallliOHaJbHbIC, HUpPpAIMOHATBHBIC, MOKA3aTeIbHbIC,
CTETEeHHbIE, jorapumuueckue, TPUTOHOMETPUUYECKUE
ypaBHEHHUs, HEPAaBEHCTBA W CHCTEMBI; YMEHHE peIIaTh
ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3TMYHBIX
NPUEMOB; pCIIaTh YypaBHEHHUsS, HEPABEHCTBA W CHCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHHS, HEPABEHCTBA, UX CHCTEMBI
JUISL PEIICHUS MAaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMIHBIX
o0Jactell HAyKU U peaIbHOM JKU3HH;

-yMeTb CBOOOJHO ONEPHPOBATH MOHATHIAMHU: TpaPuK (QyHKIUH,
oOpatHast pyHKIMsI, KOMIIO3UIUs HYHKIUHN, TUHEHAsS QYHKIHS,
KBaJpaTuyHasi (QYHKIMS, CTeneHHas (YHKOUS C  [eIbIM
mokasareneM, TPUTOHOMETpuueckue (GyHKIUU, OOpaTHbIE
TPUTOHOMETPHUCCKHE byHKIUY, MoKa3areabHas "
ngorapumuueckas (QyHKUIMHU; yMEHHE CTPOUTh Trpaduku
(GyHKIUH, BBITOJIHATH IpeoOpazoBaHus rpaduKoB QyHKIU;
yMEHHE UCHONb30BaTh rpaduku QyHKIUNA [ U3YYEHHS
MPOIIECCOB M 3aBUCHUMOCTEH TpPH pENICeHWH 337ad U3 JPyTrux
y4eOHBIX TMpPEeIMETOB W W3 pealbHON JKH3HU; BBIPAXKATh
(hopMyTaMH 3aBHCHMOCTH MEXKy BETUIHHAMU;

yMeH#e CBOOOHO ONEpUPOBATh MOHITUSIMU: YETHOCTh (DYHKIIUH,
MEPUOJUYHOCTh  (YHKIIUH,  OTPAHWYCHHOCTh  (DyHKIHWH,
MOHOTOHHOCTh (DYHKIIUHU, SKCTpEeMyM (PYHKIIHH, HaUOOIbIIIee U
HauMeHbIIee 3Ha4YeHHWs (YHKIMA Ha TMPOMEKYTKE; YMEHUE
MIPOBOJUTH UCCIENOBAaHUE (PYHKITUH;

YyMEHUE HCIOJIb30BaTh CBOMCTBA W Trpaduku (YHKIHA s
pelleHrs YpaBHEHHI, HEpaBEHCTB W 3ajJay C IapamMeTpamuy;
n300pakaTh Ha KOOPJAWHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHUI, HEPABEHCTB U MX CUCTEM,;
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- YMCTb CBO60,I[HO OICprUpoOBaATH INOHATHUAMMU:

[10CIIE€A0BATEIBHOCTb, apupmeTHyecKas rporpeccus,
TCOMETPHUICCKAA Imporpeccus, OECKOHEYHO Y6BIBaIOH_Ia$I
reoMeTpudecKast porpeccusi; YMEHHE 3aJ1aBaTh
IMOCJICA0OBATCIIBHOCTH, B TOM YHUCJIE C IIOMOLIBIO PEKYPPECHTHBIX
opmyur;

- YMEThb OINEpHUPOBATh MOHATHUSMH: HENPEPHIBHOCTH (YHKIUH,
acHMIITOTHI Tpaduka (QyHKIMH, TepBast U BTOpasi MPOU3BOAHAS
(bYHKINH, TEOMETPHYECKUN B (PU3UUECKHI CMBICI TPOU3BOAHOM,
nepBoOOpa3Hasi, ONpEACICHHBI WHTErpal, yMEHHE HaXOIHUTh
acUMNOTOTHl  Tpaduka  (YHKIMH,;  YMEHHE  BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, TPOM3BEACHHUS, YACTHOTO U KOMITO3UIUH
GyHKIMIA, HaXOOWTh YpaBHCHHME KacaTeNbHOH K Tpaduky
byHKIUY;

YMEHHE UCIIOJIB30BaTh IPOU3BOJHYIO JUIS  HCCIIECIOBaHHS
GyHKIMHA, UIT  HAXOXKACHUS  HAWIYYIIETO pEIICHHs B
NOPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHX H
¢bu3nYecKux 3amadax, IJisl ONpeAeTICHNs CKOPOCTH B YCKOPEHHS,
HAXOJUTh IUIOMIAN U 00beMBbl (UTYp C MOMOILBIO MHTErpana;
MPUBOANTH TIPUMEPBI MATEMaTHYECKOTO MOJISIUPOBAHUS C
oMOIIbI0 AU hepeHInaIbHBIX YPaBHEHUIH;

- yMETh OIEPHUPOBATH TOHATHSIMU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOJIYJIb U AapryMeHT
KOMIUIEKCHOTO 4YHClla, (GopMa 3alich KOMIUIEKCHBIX YHCEIN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas W aireOpandeckas);
yMETh  TPOU3BOAUTH  apuMETHYECKHE  JEHCTBHS  C
KOMIUIEKCHBIMU YUCIIaMH; IPUBOAUTE MPUMEPHI HCIIOIB30BaAHMS
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO OINEPUPOBATH TMOHATHAMM: CpeIHEe
apupMeTHUecKoe, MeINaHa, HauOoiblIee ¥ HAMMEHBIIEe
3HAa4YeHHUs, pa3Max, JAMUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE JUIs
ONMCAaHWsI  YWCIIOBBIX  JIaHHBIX;  yMEHHE  HCCIeNoBaTh
CTaTUCTHYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
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rpadM4ecKuXx METOJOB M 3IEKTPOHHBIX CPEICTB; IpapuuecKu
UCCIIeIOBAaTh COBMECTHBIEC HAOJIOJCHHUS C MOMOINBIO JHarpamMmm
paccerBaHMs U JUHEUHOUW perpeccuu;

- YyMETh HaXOJUTh BEPOATHOCTU COOBITHH C HCIIOJIb30BAaHHEM
rpadu4ecKux METOJOB; IPHUMEHATh Ul pelleHus 3ajaad
(bopMyJIBl CIOXKEHHS M YMHOXEHHUS BEpOSATHOCTEH, (opmyiy
IIOJTHOM BeposATHOCTH, (Qopmyny bepHymin, KomMOuMHATOpHBIE
(baxThI ¥ HOPMYIIBI; OLICHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA;
YMEHUE ONepupoBaTb MOHATUSAMM: CilIydailHas BeJIMYUHA,
pacripenielieHue BEpPOATHOCTEH, MaTeMaTHYeCKOoe OXKUIaHWUE,
JMCIIEpCHsl M CTaHJApPTHOE OTKJIOHEHHUE CIy4allHOW BEIMYUHBI,
(GyHKIMM  pacmpenieneHds ©  IUIOTHOCTH — PaBHOMEPHOTO,
[IOKA3aTeIbHOIO M HOPMAJIBHOIO pacHpeieieHUl; yMEeHHe
UCTIONIb30BaTh  CBOMCTBA M3YyUYEHHBIX pPACHpeleNeHUH  JUis
peleHus 3ajady; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH OOJIBIIMX
YHCEN, METO/IbI BEIOOPOYHBIX HCCIIEJOBAHUHN; YMEHHE IPUBOIUTH
IpUMEPBI MPOSBICHUS 3aKOHA OOJBIINX YMCET B NPUPOAHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: TOYKA, MpsMasd,
IUIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHH yrod,
JBYTpaHHBIA yroJl, TPEeXIPaHHbI yroj, mepeceKaroIuecs,
napajieNIbHbIe U CKPEIIMBAIOIINECs MPSIMBIE, TapauIeIbHOCTh U
HNEepHEHIUKYJIAPHOCTh MPSMBIX M TJIOCKOCTEH, Yroid MEeXAy
MPSIMBIMH, YTOJ MEXKIY NPSIMOH W IUIOCKOCTBIO, YTOJ MEXKIy
IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh IMPU PpEIICHUH 3a/1ad
M3y4eHHBIE (PAKTHI ¥ TEOPEMBI INTAHUMETPUN; YMEHHE OIIEHUBATh
pa3Mmepbl 00bEKTOB B OKPYKAIOIIEM MHUPE; YMEHHUE OIEPUPOBAThH
MOHATUSIMU:  MHOTOTPAaHHUK,  CEUCHHWE  MHOTOIpaHHUKA,
MPaBUJIbHBIII MHOTOIpAaHHHUK, MpU3Ma, NHUpaMuia, ¢Gurypa u
MOBEPXHOCTh  BpAllleHWs, [HWIMHIAP, KOHYyC, mIap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYeHHs KOHyca U LWIMHJpA,
napajuieIbHbIe OCH WJIM OCHOBAHUWIO, CEYCHHUE IIapa, TUIOCKOCTh,
Kacaiomascs cdepbl, NUIMHIPA, KOHYCa, YMEHHE CTPOHUTH
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CeueHHe MHOTOIrPaHHUKA, 1300paXkaTb MHOTOTPAHHUKH, (PUTYpBI
Y TIOBEPXHOCTH BPAILICHHS, X CEYCHHUS, B TOM YHCJIE C TOMOIIBIO
UIEKTPOHHBIX  CPEICTB; yYMEHUE IPHUMEHATh  CBOMCTBA
TE€OMETPUUECKUX (UTYp, CaMOCTOATENBHO (HOPMYyIUpPOBATH
OIpeNleJIeHUs] M3y4yaeMbIX (Uryp, BbLABUraTb TIMIIOTE3Bl O
CBOWCTBaxX U MpHU3HAKAX T€OMETPHUECKUX (PUryp, 000CHOBBIBATH
WJIN ONPOBEPraTh UX; yMEHHE IPOBOAUTH KIacCUPUKALMIO QUTYD
0  Pa3IUYHBIM  TPU3HAKAaM, BBINOJHATH  HEOOXOJUMBIE
JIONOJTHUTENbHbIE TOCTPOSHMUS,

- YMETb CBOOO/IHO OIEPHUPOBATH MOHATHSAMHU: ILIOUIAb (DUTYPEI,
o0beM (Uryphl, BeIMYMHA YIJa, PAcCTOSHUE OT TOYKH [0
IUTIOCKOCTH, PACCTOSIHHE MEXIY IMPSIMBIMH, PACCTOSIHHE MEXIY
IUIOCKOCTSIMM, ~ IUIOINAAb  c(epbl, IUIOMAgb I[OBEPXHOCTU
NUpaMHUIbl, TPU3MBI, KOHyCa, NHMJIHHIpa, o00BeM KyoOa,
OPSAMOYTOJIBHOTO — Mapajulesienuiena, HUpaMHJIbl, PU3MBI,
IIMHApa, KOHyCa, IIapa; YMEHHE HaxXOAWTh OTHOIICHHE
00BbEMOB MOAOOHBIX QUTYD;

- yMeTb CBOOOJHO OIEPHUPOBATH TMOHATHUSMHU: JBU)KCHUE,
napanjienbHbli MEepeHoC, CHUMMETpUS Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHue MOI00US, MOJT0OHbBIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIE U M0JI00HBIE (PUTYPHI, B
TOM 4YHCJE€ B TMPHPOJIE, HCKYCCTBE, AapXHUTEKType; YMEHHE
UCIONIb30BaTh ~ T€OMETPUYECKHE  OTHOUICHHS,  HaxXOIMUTh
reoMeTpUUYEecKre BEIUUNHBI (JUIMHA, YT, IIIOMadb, 00beM) pu
pelIeHNH 3aa4d U3 JAPYTHX YYeOHBIX MPEIMETOB U U3 peabHOM
KHU3HH,

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUAMU: HPSIMOYTOJIbHAs
crcTeMa KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIMHATHI
BEKTOpAa, CyMMa BEKTOPOB, NMPOU3BEIEHHE BEKTOpa Ha YHUCIIO,
pa3loKeHue BeKTopa IO 0a3ucy, CKalIpHOE IPOU3BEJCHHUE,
BEKTOPHOE IPOU3BEJCHHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE
WCTIOJIh30BATh BEKTOPHBIN M KOOPAWHATHBIA METOJI TSI PEIICHHS
TeOMETPHUECKUX 33/1a4 M 3a7a4y JPYruxX y4eOHBIX MPEJAMETOB;
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ONEepUpOBaTh MOHATUAMHU: MaTpuia 2X2 u 3x3, onpeaeiauTeb
MaTpULbl, TEOMETPUUECKUI CMBICII OIIPEIEIUTEIS;

- YMETb MOJCIUPOBATH pEAJIbHbIE CUTyallud Ha A3BIKE
MaTEMaTHKHU; COCTABISATh BBIPAKEHUS, YPaBHEHUs, HEPABEHCTBA
U MX CHUCTEMBI 10 YCJIIOBHIO 3a/1a4H, MUCCIEN0BAaTh IIOCTPOCHHBIC
MOZEIIH c HCIIOJIb30BAHUEM anmapara anreOpsl,
UHTEPIPETUPOBATD IIOJIyYEHHBIN pe3yJIbTarT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOILIBIO T€OMETPUUECKUX IOHATHH
Y BEJIMYMH, pellaTh CBA3aHHBIC C HUMM IIPAKTUYECKHE 3a]ayl;
COCTABJIITh BEPOATHOCTHYIO MOJEIb W HHTEPIPETUPOBATH
IIOJyYEHHBIM  pe3ynibTar; pelarh NPUKIAJAHBIE  3a1a4d
CpeICcTBaMU MaTeMAaTHYECKOr0 aHAJIN3a, B TOM YUCJIE COLIUAIBHO-
9KOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;

- YMEHHE BBIOMPATh MOIXOASIINI METOX Ui PEIICHHS 3a/1auH;
IOHMMAHHE 3HAUMMOCTH MAaTEMaTUKH B U3YUYECHUU MIPUPOJIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SIBJICHHM; yMEHHUE paclo3HaBaTh
IPOSIBIIEHUE 3aKOHOB MAaTEMaTHMKM B MCKYCCTBE, YMEHHE
MIPUBOJUTH ITPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUICKON H
MHUPOBOM MaTeMAaTUYECKOW HAYKH

OK 02 OcymiecTBasiTh MOUCK,
aHalu3 U HMHTEPIIPETaLIo
uHpopManuu, HeoOXoaIuMo
JUIs  BBINOJHEHUs  3ajad
npodecCuoHATbHON
NeSITeTbHOCTH.

B o6nactu ieHHOCTH HayYHOTO TTO3HAHUSI:
-c)opMUPOBAHHOCTH MHPOBO33pEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd M OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOTO Ha
Uanore KyjibTyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr'0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHME S3BIKOBOM M YHWTATEIIbCKOU
KYyJIbTYpbl KaK CpeICTBa B3aUMOJCHUCTBUA MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHHWE LIEHHOCTH HAy4YHOU JESATEIbHOCTH,

- YMETb OIEpUpPOBaTh MOHATHAMH: palMoOHalbHAs (QYHKIUS,
NIOKa3aTeNbHasI byHKLu, CTETICHHAs byHKIMS,
norapumuueckas (GyHKUMS, TpUTOHOMETpUuUecKue (yHKUUH,
oOpaTHble (QYHKLUHU; YMEHHE CTPOUTh TIpadUKU HU3YyUEHHBIX
(GyHKIUH, UCIIONIB30BAaTh TpadUKU NPU U3YHYEHUHU MPOLIECCOB U
3aBUCUMOCTEH, MpH pelIeHUH 3a7ad M3 JIPYTux Y4eOHBIX
MPEeIMETOB U 3a/la4 U3 peallbHOM KU3HU; BhIpakaTh (GpopmyIamMu
3aBUCHUMOCTH MEKIY BEIMYMHAMY;

- YMETh ONEepUPOBATH MOHATUSIMHU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YpaBHEHHH

TOTOBHOCTh OCYILECTBIIATh MIPOEKTHYIO W |H HEpPAaBEHCTB, PAaBHOCUJIBHOCTb YPAaBHEHMI, HEPAaBEHCTB H
HCCIIEA0BATENIBCKYI0 NEATEIbHOCTh NHINBUYAIbHO U | CHCTEM, pPalMOHAJIbHBIC, HPPALMOHAIIBHBIC, ITOKAa3aTeIIbHbIE,
B IpYIIIIE. CTEIICHHBIE, jorapu@mMuueckue, TPUTOHOMETPUYECKHE
OBnazneHue YHUBEpCaJIbHBIMU yueOHBIMH | ypaBHEHHsI, HEPABEHCTBA M CHCTEMbI; YMETh peliaTh YpaBHEHUS,
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M03HABATEIbHBIMHU JICHCTBUSIMU:

B) paboTa ¢ nHpOpMaIIei:

- BJaJACTh HABBIKAMH MOJYYECHHUS HHGPOPMAIHMH W3
HUCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSTEIBHO
OCYIIECTBIIATh TOKMCK, aHaIM3, CHCTEMATHU3AIHI0 U
MHTEpPOpETalni0 MHOOPMAIMKM PA3IUYHBIX BUIOB U
bopM npeicTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4eTOM
Ha3Ha4YCHUsT HMHOOPMALMK U IICJICBON ayIUTOpHH,
BBIOMpAas ONTUMAIBHYIO (OpPMYy TpEACTaBICHUS W

BU3YyaJIM3alluu;

- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD
PIH(bOpMaI_[I/II/I, €C COOTBCTCTBHUC IIpaBOBbBIM n
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIBb30BaTb CpCACTBa I/IH(bOpMaI_II/IOHHLIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOT Ui B pelICHUA
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u

OpraHM3aIMOHHBIX 33/1a4 ¢ COOJII0/IeHuEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBHI,
pecypcocOepexeHns, MPaBOBBIX U ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE30MaCHOCTH;

- BIQJIETh HABBIKAMHU pACIIO3HABAHHS W 3alIUTHI
uHpopmanuy, UHGPOPMALMOHHON  0GEe30MacHOCTH
JTMYHOCTH

HEpaBEHCTBA M CHCTEMBbl C IIOMOIIBI PA3JIUYHBIX IPUEMOB;
pemaTh ypaBHEHHUS, HEPaBEHCTBA M CHCTEMBI C IapaMeTpoM;
IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUs
MaTeMaTHYeCKUX 3aJ1a4 U 33/1a4 U3 Pa3IMuHbIX 001acTel HAyKH U
peabHOM JKU3HU;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATUSMHU: JBH)KECHUE,
napajjelbHblii NEpeHoC, CHUMMETpUs Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue M0a00Us, TTOAOOHbIE
¢burypsl; yMeTh pacrno3HaBaTh paBHbIC U M0J00HBIE (UTYpPHI, B
TOM 4YHCI€ B TPUPOAE, HCKYCCTBE, AapXUTEKType; YMETh
UCIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOUIEHHs,  HaxXOIMUTh
reOMEeTPUUYECKHE BEIMUUHBI (JIMHA, YTOJl, IJI011a/1b, 00bEM) NIPU
peLIeHUHU 3a7iay U3 JIPYruX y4eOHbIX IPEIMETOB U U3 PealbHOM
KU3HH

OK 03 [IInanupoBatb H
peann30BbIBaTh COOCTBEHHOE
npodeccuoHambHOe u
JMYHOCTHOE Pa3BHUTHE.

B o6nactu 1yxoBHO-HPAaBCTBEHHOTO BOCITUTAHUS:
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
ATUYECKOTO MTOBE/ICHNUS;

- CIIOCOOHOCTH OILIEHHWBATh CUTYalMI0 U MPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPATHHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

- OCO3HAaHWE JUYHOTO BKJIaJa B
YCTOMYHMBOTO OYIyIIero;

- OTBCTCTBCHHOC OTHOHICHHUC K CBOMM POIAUTCIIAM U

IMOCTPOCHUC

- YMETH OIICpHUPOBATH ITOHATHUAMU palOHAJIBHBIC,
HppatroOHAJILHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC,
HOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUYCCKUC YPaBHCHUA n

HEpaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEpPUpPOBATh IOHATUSAMHU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHHUKa, KyO, Mapajjiesenumnes, MNpu3Ma, NUpaMuia,
¢burypa 1 NOBEpXHOCTh BpallleHHs], IIMIUH/IP, KOHYC, map, chepa,
cedyeHus GUrypbl BpallleHUs, MJIOCKOCTh, Kacaromascs cdepsl,
LMIMH/pa, KOHYCA, IUIOIA b NOBEPXHOCTU NMUPAMHUIbI, IPU3MBI,
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(unu) IpYruM 4jeHaM CEeMbU, CO3/IaHHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUSA UEHHOCTEN CEMENHON
JKU3HHU B COOTBETCTBUU C TPAJUUUSIMU HAPOJOB
Poccuu;
OBnagenue
JCHCTBUSAMMU:
a) caMOOpraHu3aIHs:

- CaMOCTOSITENIBHO OCYILECTBISATH I103HABATEIIBHYIO
NeSITeNIbHOCTh, BBISIBISITH MPOOJIEMBbI, CTaBUTh U
dbopmynHrpoBaTh COOCTBEHHBIE 3a1a4u B
0o0pa3oBaTeNbHON  JEATENBHOCTH W YKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIbHO COCTaBIISATh ILJIAH  PELICHUS
npoOJeMBl  C  y4eTOM  HMMEIOUIMXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBaTh (OPMHMPOBAHUIO U  MPOSIBICHHIO
IIMPOKON SpYIUIIMM B pPasHBIX O0JIaCTAX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeibHbI U
KyJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh NpUEMbl peiIeKCUu ISl  OLEHKHU
CUTYyallUH, BBIOOpA BEPHOTO pPEIIEHMS;

- YMETb OIICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD
pELIEHNs 10 UX CHUIKEHUIO;

B) SMOLIMOHAJIbHBIM ~ MHTEJUIEKT,
c(OPMHPOBAHHOCTH:!
BHYTPEHHEH MOTHBALIMHY, BKIIFOYAOLIEH CTPEMIIEHNE K
JOCTMKEHUI0  L€IM WU  YCNEXy,  ONTUMU3M,
MHUIMATUBHOCTh, YMEHHE JIeHCTBOBATh, MCXOIs W3
CBOUX BO3MOXKHOCTEH;

- SMIAaTHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH E€T0

YHUBEPCAJIIbHBIMU PETYIATUBHBIMUA

MpeIoIaratomui

KOHyCa, UWIUHApPA, IUIomanb  cdepsl, 00beM  KyoOa,
MPSAMOYTONBHOTO  MapajUleNienuieaa, MUPaMHUIbI, TMPU3MBI,
IWIMH/Ipa, KOHYyCa, Iapa; yMEHUE W300pakaTh MHOTOTPAHHUKU
Y TIOBEPXHOCTH BPAIICHUS, UX CCUEHUS OT PYKH, C MOMOIIBIO
YEPTSIKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; YMETh
pacrmo3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMETh PACIIO3HABATH
NPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh OIEpPHPOBATh MMOHATHSAMH: MPSMOYTOJbHAs CHUCTEMa
KOOpJMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIpHOE TPOM3BEJICHUE, YroJI MEXKIY BEKTOpaMH, CyMMma
BEKTOPOB, MPOM3BEIACHUE BEKTOpPA HA YHCIIO; HAXOIUTh C
MIOMOIIBIO MU3YUYCHHBIX (POPMYJI KOOPJAUHATHI CEPEAMHBI OTPE3Ka,
PacCTOSIHUE MEXJTY IByMS TOUKAMHU
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IIpru OCYIIECTBIICHUHW KOMMYHUKAaIHNH, CIIOCOOHOCTE K
COYYBCTBHUIO U COIICPCIKUBAHUIO,
- COHaJIBHBIX HAaBBIKOB, BKJ/IIOYAIOIMMX CIIOCOOHOCThH

BBICTPaMBaTh OTHOIICHUS C JPYTUMH JIIOJIbMH,
3a00THTBCS, MPOSIBIATH HHTEPEC U pa3peraTh
KOH(JINKTBI

OK 04 PabortaTh B KOJIJIEKTUBE
u  koMmaHze, 3hdEKTUBHO
B3aUMOJCHCTBOBATh C
KOJUICTAMH,  PYKOBOJICTBOM,
KJIIMEHTAMH.

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HABBIKAMHU YYEOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COLIMAIILHOM JCSATEIHHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHAs NeSTCIILHOCTD:

- TIOHMMaTh W WHCIIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboThI;

- TPUHUMATH I€JIM COBMECTHOM JEeATEIHbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JECUCTBUS IO €€
JOCTHIKECHHUIO: COCTaBIISITh 1a” JIefCTBHA,
pacnpenensiaTb poid C Y4eTOM MHEHUM YYaCTHHKOB
0o0CcyXaTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPAMHHUPOBATHh U BBHIMOIHATH PadOTy B YCIOBUAX

peanbHOTO0, BUPTYaJbHOTO U KOMOWHHUPOBAaHHOTO
B3aUMOJICUCTBUS;
- OCYUIECTBIIATH  MO3WTHUBHOE  CTPATETHMYECKOE

MOBEJEHUE B PA3JIUYHBIX CUTYallUAX, HPOSBIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIHATHBHBIM.
OBnazieHue  YHUBEpPCAIbHBIMU  PETYJIATUBHBIMU
JEACTBUSAMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJCH:

- IPUHUMATh MOTUBHI U apTYMEHTHI JPYTHUX JIFOACH ITpH
aHaJIN3€ PE3yJIbTATOB EATENbHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO APYTUX JIIOJEH Ha
OIIIMOKH,

- YMETb OIIEPUPOBATH NOHATUSAMU: CIIy4aiHBIN OIIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTh C HCIHOJB30BAHMEM TPAPUUECKUX METOOB;
OPUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXKEHHsI BEPOSTHOCTEH,
KoMOWHATOpHBIE (akTbl W (OPMYJIBI TPH pEIICHHH 3aj]ad;
OLIEHUBATh BEPOSITHOCTU pPEalIbHBIX COOBITUH; 3HAKOMCTBO CO
CIly4allHBIMH  BEIIMYMHAMH;, YMEHHE TPUBOJIUTH TNPUMEPHI
OpPOSIBIIEHUS 3aKOHAa OOJIBIIMX YHCEel B MNPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOHO OIIEPHPOBATH MOHATUSMH: CTEIICHb C IEIBIM
HoKaszaTejaeM, KOpeHb HAaTypaJbHOW CTENeHH, CTeNeHb ¢
palMoHANBFHBIM  TIOKa3aTeNieM, CTeNeHb C JACHCTBUTEIHHBIM
(BeleCTBEHHBIM) IOKa3aTeneM, JiorapudM 4Yucia, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO OMEpPUPOBaTh MOHATUAMU: Tpaduk GyHKIUH,
oOpatHast pyHKIMSI, KOMIIO3ULUS (GYHKIUH, TMHEHas QyHKIHS,

KBaJpaTHuHasi (QyHKIUSA, cCTeneHHas QYHKIUS C  IelbIM
MoKaszarejaeM, TpPUTOHOMETpuueckue (yHKuuuM, oOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIMY, MIOKa3aTeNbHast "

norapudmuueckas GyHKUNN; YMETh CTPOUTH Tpaduku GyHKIUH,
BBINOJIHATE Mpeo0pa3oBaHus rpauKkoB PYHKINH;

- YMETh WCIIONB30BaTh rpaduku QYHKOUH A0S W3ydeHHS
MIPOIIECCOB M 3aBUCHUMOCTEW INpH PpEIIeHWH 3a7ady U3 JPyTux
y4eOHBIX TPEIMETOB W W3 peallbHOW IKM3HH, BBIPAXKATh
(opMynIaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMU;

- CBOOOJHO ONEPUPOBaTH MOHATHUSAMH: HYETHOCTh (DYHKIIUH,
NEPUOJUYHOCTh  (DYHKIMM,  OrPaHUYEHHOCTh  (QyHKIHUH,
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- pa3BHBaTh CIIOCOOHOCTH IMOHMMATh MHUP C IO3UIHH
JAPYTOro 4eloBeKa

MOHOTOHHOCTh (DYHKIIUH, 3KCTpeMyM (YHKIIMU, HauOoJbIIee U
HauMEHbBIIIEe 3HAYCHUS (YHKIMH Ha TPOMEXKYTKE, YMETh
IPOBOJUTH UCCIICAOBAHKE (DYHKITHIH;

- yMeTh WCMOJb30BaTh CBOWCTBA M Tpaduku (yHKIUH IS
pellieHusl YpaBHEHWH, HEPaBEHCTB W 3ajqad C MapaMeTpamu,
M300pakaTh Ha KOOPJIMHATHON TUIOCKOCTA MHOXECTBA PELICHUI
ypaBHEHHIA, HEPABEHCTB U X CHCTEM

OK 05 OcymiecTBIISITh YCTHYIO
u MMCbMEHHYO
KOMMYHHKAITIIO Ha
TOCYJJapCTBEHHOM  SI3BIKE C
y4eTOM 0COOEHHOCTEMH
COIIMAIIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

B o6nacTH 3¢TETHYECKOrO BOCIIUTAHHUS:

- JCTETUYECKOE OTHOIICHUE K MUpPY, BKIIOYas
ACTETHKY  ObITa, HAyYHOTO M  TEXHHUYECKOIo
TBOpPYECTBA, CIIOpPTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHHU;

- CIIOCOOHOCTH BOCIPUHUMATH PAa3]INYHBIC BHJIBI
HCKYCCTBa, TPAJAULIMU U TBOPUYECTBO CBOETO U APYTUX
HAapOJOB, OIIYLATh 3SMOLMOHAIBHOE BO3JICHCTBUE
HCKYCCTBa;

- yOeXIEHHOCTb B 3HAYMMOCTHU ISl JIMYHOCTH H
o0I1ecTBa OTEYECTBEHHOTO M MHPOBOTO HUCKYCCTBA,
STHUYECKUX KYJbTYPHBIX TPAAUIUNA U HAPOIAHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP)KEHHUIO B Pa3HBIX BHUAAX
HUCKYCCTBa, CTpEMJIEHHE  TMPOSBIATH  KadecTBa
TBOPYECKOH JIMYHOCTH;

OBnazieHue YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBJISATh KOMMYHHUKAIlMd BO Bcex cdepax
JKU3HU,

- pacro3HaBaTh HEBepOallbHBIE CPEICTBA OOIIEHUS,
MMOHUMATh 3HAYEHHUE COLIMAJIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYyallui
Y CMATYATh KOH(MIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS

- YMETb ONEPUPOBATH MOHATUSAMU: CpeAHee apuPpMEeTHUEcKOe,

Me/aMaHa, HauOoJplllee M HauUMEHbIIEEe 3HAYEHUs, pa3Max,
JMCIIepCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOIO Habopa;
YMEHHE  W3BJIEKaTh,  WHTEPHPETHPOBATH  HH(OpPMAIHIO,

IpeACTaBICHHYI0 B Tabiuiax, Ha JAMarpammax, rpagukax,
OTPaXKAIOIY}0 CBOWCTBA pEAJIbHBIX IPOLIECCOB M SIBICHUM;
IpPEeACTaBIATh UHPOPMALMIO C IOMOLIBIO TAOIUI] U UArpaMM;
UCCIENOBATh CTaTUCTUYECKHE JaHHble, B TOM 4YHUCIE C
IpUMEHEHHEM IpapUUECKUX METO/I0B U AIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUPOBATh MOHATUSAMHM: TOUKA, NMPsAMasi, MIOCKOCTb,
MIPOCTPAHCTBO, JBYTPAHHBIM YTOJI, CKPEUIMBAIOIINAECA IPSIMBIE,
NapajjIeIbHOCTb U NEPIEHAUKYISAPHOCTD IIPSAMBIX U IUIOCKOCTEH,
YTOJI MKy IPSIMBIMH, YTOJI MEXAY IPSIMOU U INIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTAMM, PACCTOSHHUE OT TOYKM JO IUIOCKOCTH,
pacCTOsTHUE MEXKTY IPSIMBIMU, PACCTOSIHUE MEXKY TUIOCKOCTSMM;
- YMETb MCIIOJIb30BaTh MPHU PELICHUH 3ajlay N3y4YeHHbIe (HaKThl U
TEOpEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATH pa3Mepbl 0OHEKTOB
OKPY’KaIOILero Mupa
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C UCIIOJIB30BAHUEM A3BIKOBBIX CPEACTB

OK 06 [IposBasATh
IPaKAaHCKO-NATPHOTUIECKYTO
MO3HIIMIO, JIEMOHCTPUPOBAThH
OCO3HAaHHOE TIIOBEJICHHWE Ha
OCHOBE TPaTUIIHOHHBIX
00IIIEUeIIOBEYECKHUX
LEHHOCTEN

- OCO3HaHHUE 00y4JarmuMucs
IpaXxaIaHCKON UACHTUYHOCTH;

- IeJICHATIPABICHHOE PA3BUTHE BHYTPECHHEU MO3UIUU
JUYHOCTM HA  OCHOBE JYXOBHO-HPaBCTBEHHBIX
LneHHocTted  HaponoB  Poccuiickonn  denepanumy,
HUCTOPUYECKHUX u HAI[MOHATIbHO-KYJIbTYPHBIX
Tpaaunuid, (HOPMHUPOBAHHE CHUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOI'O MUPOBO33pEHUS,
MIPaBOCO3HAHUS, HKOJIOTUYECKOM KYJbTYDBI,
CHOCO6HOCTI/I CTaBUTh LCJIU U CTPOUTH KHU3HCHHBIC
TUTaHBI;

B yactu TpaXXJAaHCKOI'O BOCIIUTAHUSA:

- OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX TMIpaB U
00513aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPS/IKA;

- TpUHATHE  TPAJUIUOHHBIX  HAIMOHAIBHBIX,
00I1IeU€eI0BEYECKUX TYMaHUCTHYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTH MMPOTHUBOCTOATH NACOJIOTNU
AKCTPEMH3MA, HAI[MOHATTN3Ma, KceHodoouw,
AUCKPpUMHUHAIIUKA 110 COOHAJIBHBIM, PCIUTHUO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TPU3HAKAM;

- TOTOBHOCTH BE€CTH COBMECTHYIO JCATCIBHOCTH B
WHTEpecax TPakIaHCKOro OOIIeCTBa, y4acTBOBATh B
CaMOYTIpaBJICHUN B 001eobpazoBaTeIbHON
OpraHM3aINH U JETCKO-IOHOIIECKUX OpraHU3aIusX;

- YMCHHC BSaHMOHeﬁCTBOBaTB C COoOHuaJIbHbBIMHU
WHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKIUSMHU U
Ha3HAYCHHEM,;

POCCUICKON

- YMETb OIEpPUPOBaTh IMOHATHAMH: IPSAMOYIOjbHas CHUCTEMA
KOOpAMHAT, KOOPIUHATBI TOYKH, BEKTOP, KOOPAUHATBI BEKTOpA,
CKAJLIPHOE IPOMU3BEIECHUE, YIOJI MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHUCIO; HAXOOUTh C
MIOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAWHATHI CEPEANHBI OTPE3Ka,
paccTosiHUuE MEKIY ABYMs TOUKaMHU;

-YMEThb BbIOMpATh NOAXOSAIINNA U3YUEHHBIH METOJ JUIsl PELICHUS
3a/1a4H, pacrno3HaBaTh MaTeMaTUYECKUE (baxTh U
MaTeMaTHYECKUEe MOJIETN B NPUPOAHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPHI
MaTE€MaTU4YeCKUX  OTKPBITUM  POCCUHMCKOM W MHUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETh OIEPUPOBATH NOHATUAMU: CIIy9aHBINA OIBIT U CIIy4aillHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMETh BBIYHCIIATH
BEPOSTHOCTh C HCIOJB30BAaHHEM TIpaHUUECKUX METOJIOB;
OPUMEHSATHh (POPMYJIBI CIOKEHUS U YMHOXKEHHsI BEPOSTHOCTEH,
KOMOMHaTOpHbIE (akThl U (OPMyJbl TpPU pEHICHUH 3a/ad;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4alHBIMM  BEJIMYMHAMHU; YMEHHE MPHUBOJIUTH MPUMEPHI
OpPOSIBJIEHUS 3aKOHAa OONIBIIMX YHCEl B MPHUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUAX

25




- TOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOU
NEeSTEeIbHOCTH;

MaTPUOTHYECKOTO0 BOCIIMTAHUS:

- cOPMUPOBAHHOCTh POCCHUICKON TpakIaHCKON
WJECHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoO4y, YyBCTBa OTBETCTBEHHOCTH mnepen PoauHoM,
rOpJIOCTH 3a CBOM Kpal, cBor PoauHy, CBOU S3BIK U
KYJBTYpY, MpoILLIoe u HacTos1Iee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY U IPUPOJHOMY HACIIEIUIO,
NMaMsATHUKaM,  TpaauuusM  HaponoB  Poccum,
JNOCTHXKEeHUsIM Poccun B Hayke, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTHUSIX U TPYJIC;

- ujeliHas yOeKI€HHOCTh, TOTOBHOCTD K CIIYKEHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;

OCBOCHHBIE 00yyaromuMucs MEXIIPEAMETHBIE
MOHATHS M YHUBEpCallbHble Yy4eOHble JeHCTBUS
(peryJisiTUBHBIE, [I03HABATEIIbHEIE,
KOMMYHHUKATHUBHBIE);

- COCOOHOCTh MX HMCIIOJIb30BAaHMs B MTO3HABATEIBHOM
u COLIMAIbHOU IIPaKTHKE, FOTOBHOCTb K
CaMOCTOATEIILHOMY [IJIAHUPOBAHUIO u
OCYILECTBIIEHUIO y4eOHOM NEeSATEIbHOCTH,

OpraHu3aluu y4e0HOTO COTpYyAHUYECTBA c
MeJJarOTHYECKUMHA PAOOTHUKAMU U CBEPCTHHKAMH, K
Y4aCTUIO B MMOCTPOECHUU WHJMBU1yaIbHOU
00pa3oBaTeNbHON TPACKTOPHUH,

- OBJIaJICHHUE HAaBBIKAMH y4e€OHO-HCCIIEIOBATEbCKOH,
MPOEKTHOM M COIMATILHON NEATEIbHOCTH
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OK 07 ConeiicTBOBaTH
COXpPAHEHUIO  OKpYyXarolen
Cpenbl, pecypcocOepeKeHHIO,
3¢ (hEeKTUBHO [IEHCTBOBATH B
YpE3BBIYAHBIX CUTYAIHIX.

- HE IIPpHUHUMATbH I[CﬁCTBPIﬂ, IIPUHOCAIINUE BpECa

OKpYXKaroIlEeH Cpee;
- yMeThb  MPOTHO3UPOBaTh  HEOJIATOMPHUSITHHIC
3KOJIOTHYCCKHUC IOCJIICACTBHUA MMpeaAIpPUHUMACMBIX

JIEWCTBUM, IPEIOTBPAILATh UX;

- pacUIUpHUTh OMBIT JEATEIBHOCTH 3KOJIOIMYECKOM
HaIpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaim3a UMEIOLTUXCSA MaTepUuaIbHbIX u
HEMaTepHUaIbHBIX PECYPCOB;

- OCYUIECTBIISATH IIeJIEHANIPABICHHBIN TTOUCK MEepeHoca
CPEICTB U CIIOCOOOB AEHCTBUS B IPO(ECCUOHATIBHYIO
cpeny;

- YMETh MEPEHOCUTh 3HAHUSA B IO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEIEATEIILHOCTH;

- Mpejjiaratb HOBBIE TPOEKTHI, OLICHUBATH HUICH C
MO3ULIMK HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHYECKOU
3HAYMMOCTH;

- yMeThb ONIEPHPOBaTh IMOHATHAMHU: (GYHKIHS, HEIpephIBHAS
GyHKIMSA, T[POW3BOAHAS, MEpBOOOpa3Has, ONpPENEICHHBIN
MHTETpaj; yMETh HAaXOAWUTh IPOU3BOJHBIC HIIEMEHTApHBIX
(GyHKIMH, MCTIONB3YS CIPaBOYHBIE MaTEpUalbl; MCCIEI0BAaTh B
NpoCTeHINX ciaydasXx (YHKIMHM HAa MOHOTOHHOCTb, HAaXOIUTb
HauOoNplIMe W HaWMEHbIIWE 3HAYeHHS (QYHKUUH; CTPOUTH

rpaduKd  MHOTOWIEHOB C  MCIIOJb30BaHMEM  ammapara
MaT€MaTHYECKOr0 AaHalli3a; IMPUMEHATh IIPOU3BOAHYIO IIpH
pelleHuy  3aja4  Ha  JBWDKEHUE;  pellarh  IIPaKTUKO-

OPHUCHTHPOBAHHBLIC 3aJa4d Ha HauOOJIbIIINE W HaWMEHBIINE
3HAYEHHsI, Ha HAXOX/ICHHE ITyTH, CKOPOCTH U YCKOPECHUS;

- YMCTh OIICpUPOBATH NOHATUAMU: JABUKCHHEC B IIPOCTPAHCTBE,
nogo0HbIe (GUTYpBI B MIPOCTPAHCTBE; MCIIOJIB30BATh OTHOIICHUE
IUTOIIAICH TTOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTyp TpH
pelIeHun 3a1ay;

- YMCTb BBIYHUCIATH I'€COMCTPUYCCKHUEC BCIIMYUHBI (IIJH/IHa, yroia,
Iomaab, o00beM, IUIOMAaJb  IOBEPXHOCTH),  HUCHONb3Ys
M3y4eHHbIE (POPMYIIBI U METO/IbI

- JlaBaTb OLICHKY HOBBIM CUTyalusIM, BHOCHUTH

KOPPEKTUBBI B NESATENBHOCTD, OLICHUBATh

COOTBETCTBHUE PE3YJIbTATOB LIEISIM
[IK 2.4. Bectu yueTHo- 3aMONHATh ~ TEXHUYECKYH0  JOKYMEHTalWI0 1O |3HaTh yYeTHO-OTYETHYIO JOKYMEHTAIIMIO, HOPSAIOK 3all0JIHEHUS U
OTYETHYIO TOKYMEHTALUIO [10 | 3KCILTyaTaluu MIOAbEMHO-TPAHCIIOPTHBIX, | BEACHUS

TEXHUUYECKOMY
00CITy’)KUBaHUIO U PEMOHTY
MOTbEMHO-TPAHCTIOPTHBIX,
CTPOUTEINBHBIX, JOPOKHBIX
MaIIMH U 000pyAOBaHUS

CTPOUTCIIBHBIX, JOPOKHBIX MAalllMH U O60py210BaHI/I$[

I1IK 3.2. OcyiecTBisiTh
KOHTPOJIb 32 COOII0ICHUEM
TEXHOJIOTHYECKON
JUCUUIIIUHBI IPU
BBITIOJITHCHUH padoT;

NMeTh mNpakTUYECKUIl OIBIT OLIEHKM 3KOHOMMYECKOMN
3¢ GEKTUBHOCTH TPOU3BOJICTBEHHOW JESTENBHOCTH TPH
BBITIOJTHEHUH TEXHUYECKOTO OOCTY)XMBaHUSI W PEMOHTA
[OABEMHO-TPAHCIIOPTHBIX,  CTPOMUTEBHBIX, JOPOXKHBIX
MaliiH ®  O0OpyIOBaHHSA,  KOHTPOJII  KadecTBa
BBINOJIHSIEMBIX paboOT

-OI[CHUBAaTh JKOHOMHYECKYI0 JI(PQPEKTHBHOCTh IPOU3BOJICTBEHHON
IeSITEIBHOCTH TIPU  BBIMOJTHEHWH Pa0OT MOAbEMHO-TPAHCIOPTHBIMH,
CTPOUTENLHBIMH, JOPOKHBIMU MallIMHAMH U 000y IOBAHUEM,
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IIK 3.8. PaccunTheIiBaTh
3aTpaThl HA TEXHUYECKOE
00cmy)KMBaHUE U PEMOHT,
ce0eCcTOMMOCTh MAllIMHO-CMEH
MOTbEMHO-TPAHCIIOPTHBIX,
CTPOUTEILHBIX U JIOPOKHBIX
MallliH

HNmeTh HpaKTI/I‘IeCKI/Iﬁ OIIBIT ONPEACICHUA PACUECTHBIM
METOJ0OM ce0eCTOMMOCTH MaIlIMHO-CMEHBI HOABEMHO-
TPAHCIIOPTHEBIX, CTPOUTCIIBHBIX U JOPOKHBIX MAalllMH U
3aTpaT Ha UX TCXHUYCCKOC 06CJIy)KI/IBaHI/IC U PCMOHT

BBIIIOJIHATE PacyY€ThI ce0ECTOMMOCTH MAaIlIHHO-CMEHEI IOABEMHO-
TPAaHCHOPTHEBIX, CTPOUTCIBHBIX W JOPOXHBIX MAIIWH KU 3aTpaT Ha HUX
TCXHHUYCCKOC O6CJ'Iy)KI/IBaHI/IC U pCMOHT
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JInyHOCTHBIE pPe3yJIbTaThI:

JInyHOCTHBIE ~ pE3yJibTaThl OCBOEHHUS NporpamMMmbl y4yeOHOoro mpeamera «MaTemaTukay
XapaKTepU3yIOTCH:

I'paxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO I'PaXJAAHCKON MO3ULUU 00YYaOIIErocss KaKk akKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHUHCKOTO OOIIECTBA, IMPEICTABICHHEM O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHM, MIPOLEAYP IPAXKAAHCKOT0 00IIecTBa (BBIOOPHI, ONPOCH U TP.), YMCHHEM
B3aMMOJICHICTBOBATH C COLMATBHBIMU HHCTUTYTaAMH B COOTBETCTBUU C X (DYHKIUSMU U Ha3HAUCHUEM.

[TaTpuoTnueckoe BocUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPAXKTAHCKOW HACHTUYHOCTH, YBAXCHHS K TMPOLUIOMY U
HACTOALIEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHUSM POCCUMCKHUX
MaTEeMaTUKOB U POCCUHUCKONW MaTeMaTH4EeCKOW IIKOJbI, K MCHOJB30BAHUIO 3TUX JOCTHKEHHUH B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEH POCCUICKOIO Hapoja; cpOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM IOCTHKEHUN HAyKd U
JESATENIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/1a B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO.

DcTeTnuecKkoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHMEM K MHpY, BKJIIOYas SCTETHKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELIeHUH, pacCcykKICHHI1; BOCTIPUMMYNBOCTHIO

K MaTeMaTHYECKUM aclleKTaM pa3JIMYHbIX BUJOB HCKYCCTBA.

@u3nuecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHMSI NPUMEHATh MAaT€MaTHYECKHE 3HAaHUS B MHTEpecax 3/J0pOBOTO U
6e3omacHoro obpasa KH3HH, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 3J0POBBIO (340pPOBOE IMUTAHME,
cOajaHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXA, peryyspHas (uznyeckas aKTUBHOCTH); (DPU3NYECKOTrO
COBEpIIEHCTBOBAHUS, IIPU 3aHATUSIX CLIOPTUBHO-030POBUTEIBHON JEATEIbHOCTHIO.

Tpyooeoe eocnumanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIO0US; MHTEPECOM K PA3IUYHBIM cdepam
npodecCHOHATBHOM AEATENbHOCTH, CBA3aHHBIM C MATEMATHKON U €€ IPUIIOKEHUSIMH, YMEHHEM COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu €W PeaTu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M CITIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUU
BCEH >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIIEHUU NPAKTHYECKUX 3a/ad MAaTeMaTUYECKOU
HaIpaBJIEHHOCTH.

OKonozuueckoe socnumanue:

c(OPMUPOBAHHOCTHIO ~ JKOJIOTHYECKOW  KYJIbTYypbl, TOHMMAaHHUEM BJIMSHHUS  COIHAJIbHO-
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SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHME MPUPOAHON M COLHUAIBHON Cpelbl, OCO3HAHUEM IJI00aTbHOTO

XapakTepa AKOJIOTMYECKUX MpoOJieM; OpHEeHTAalMeld Ha NPUMEHEHHE MaTEeMATHYECKUX 3HAHUU IS

pelieHust 3a1a4 B 00JIaCTH OKPYXAlolIeld Cpelibl, MJIAHUPOBAHUS MOCTYIKOB M OLEHKH HUX BO3MOXKHBIX

MOCJIEACTBUM JJIsI OKPY>KAIOLIEH CPEIbI.

lIeHHocmu HAYYHO20 NO3HAHUA .

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS

HAyKd U OOIIECTBEHHON MPaKTUKH, TTOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak c(ephl demoBeuecKoin

JACATCIIBHOCTH, 3TAIlOB et Pa3sBUTHUA WU 3HAYMMOCTHU JIsA PA3BUTHUA LHUBUIM3ALUHU; OBJIAJACHUCM SA3BIKOM

MaTeMaTHKHA M MaTeMaTHYSCKOM Ky.]'[BTypOﬁ KakK Cp€ACTBOM IIO3HAHUA MHUPaA; TOTOBHOCTBIO OCYILIECTBJIATH

IMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTE MHANBUAYAJIIBHO U B I'PYIIIIC.

Koapl

HJIaHI/lpyeMbIe pe3yabTaTbl 0CBOCHUA THCHUIVIMHBI BKJIKOYAI0T

JIP 05

C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTUA MW CAMOBOCIIMTAHUA B COOTBCTCTBHU C
O6HI€‘-I€JIOBC‘-IGCKI/IMI/I OCHHOCTAMU U HACATIaMU I'PAXKIAHCKOIO O6HI€CTB21; TOTOBHOCTH U

CIIOCOOHOCTH K CAaMOCTOSITEITLHOM, TBOPYECKOW U OTBETCTBEHHOM JIEATEIIHHOCTH;

JIP 06

TOJICPAHTHOC CO3HAHUEC U ITIOBCACHUC B IIOJIMKYJIbTYPHOM MUPEC, TOTOBHOCTH U CIIOCOOHOCTD
BECTHU AHUAJIOT C APpYTUMU JIFOAbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOANUTb O6H_II/Ie
e 1 COTpyAHHU4YaThb IJId UX HOCTHXKCHUA, CIIOCOOHOCTE IMPOTHUBOCTOATE HWACOJIOTHUA
OKCTpEMH3MA, HaAMWMOHAIN3MA, KCGHO(1)06I/II/I, JUCKPUMHUHAIIUK 11O  COLUAJIBHBIM,
PCIIMTUO3HBIM, pACOBBIM, HAIWUOHAJIbHBIM IIPHU3HAKaM U APYTUM HCTATHUBHBIM COIHAJIbHBIM

SABJICHUAM,

JIP 07

HaBBIKK COTPYAHHUYCCTBA CO CBCPCTHUKAMH, ACTbMH MJIAJIICTO BO3pacTa, B3POCIIBIMU B
o0pa3oBarenbHOM, OOIIECTBEHHO MOJE3HOHM, y4eOHO-UCCIEeN0BATENLCKOM, TPOSKTHON U

APYTrux BUJaX ACATCIbHOCTH,

JIP 08

HpPaBCTBCHHOC CO3HAHUC HW IOBCACHUC HA OCHOBC YCBOCHUMA O6H.ICLIGJ'IOBCLICCKI/IX

IIEHHOCTEH;

JIP 09

FOTOBHOCTh M CIIOCOOHOCTH K O6pa30BaHI/IIO, B TOM 4YHCIIC CaMOO6paBOBaHI/IIO, Ha
MPOTAKCHUU BCEH JKU3HH; CO3HATCIIbHOC OTHOIICHHUEC K HCIIPCPBIBHOMY O6p3.30BaHI/IIO KakKk

YCJIOBHIO YCIIENTHON MPOPECCHOHAITBHON U 00IIIECTBEHHOU JIeATETLHOCTH;

JIP 10

OCTECTUYCCKOC OTHOLICHUE K MHPY, BKIIIOYAaA 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHUYCCKOI'O

TBOpPYECTBA, CIIOpTA, O6H_ICCTBCHHBIX OTHOIJ_IGHI/II\/'I;
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2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHOIl padoThl

Bup yueOHoii padoTbl

0O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 340

B T.4.

OcHoBHoOE coep:kaHne 266

BT. 4..

TeopeTuyeckoe o0ydeHue 208

MPAKTUYECKHE 3aHITHS 58

camocTosTeNnbHas paboTa 0

IIpogeccuonanibLHO-OpHMEHTHPOBAHHOE CO/iep:KaHue (coepKaHne 56
NMPHUKJIAJHOTO0 MOIYJIsSA)

B TOM YHCIIE:

TEOpeTHYeCcKoe 00yUeHue -

MPAKTUYECKHUE 3aHATH 56

KouncyabTauuu 12

NuauBuayanbHblid MPoeKT (1a/HeT)**

IIpome:kyTouHasi aTTecTanusi B popMe IK3aMeHa 6
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2.2. TeMaTHYeCKHI IJIAH U COAEPKaAHME YUeOHOM JUCUMIIIIMHBI

HaumenoBanmue O6bem, akaj.
/ Koas!
Pa3aesioB H TeM Coaep:xanue y4e0HOro Marepualia (0CHOBHOE U NPodecCHOHAILHO-0PHEHTHPOBAHHOE), are Tq‘)’M KOMIeTe I 1
o yucjie B popme
J1abopaTopHbIe U NPAKTHYECKHE 3AaHATHS, MPUKJIATHOH MOXYJIb (IPH HAJTHYHH) i aKmqecEOﬁ JHYHOCTHBIX
p pe3yJIbTaToB
MMOATrOTOBKH
1 2 3 4
OCHOBHOE cojiepKanue
Pazpnea 1. IloBTOpeHne Kypca MaTeMaTHKUA OCHOBHOM LIKOJIbI
Tema 1.1 lens u 3amaun | bazoBble 3HAHMA M YMEHHS 0 MaTeMaTuke B NPO(ECCHOHAIBHOW M B IOBCEAHEBHON
MaTeMaTHKH IpH | eATENbHOCTH. 2
OCBOCHUH
CHELUAIBHOCTH
OK-01, OK-
" 02, OK-03,
Tema 1.2 UYucna wu | JIeCTBUS Haa TOJIOKUTEIBHBIMH W OTPUIATEIBHBIMH YHCIIAMH, OOBIKHOBCHHBIMH U
OK-04, OK-
BBITUCJICHUA. JECATUYHBIMU APOOSIMHU. 2
Beipaxkenus u — > 05, OK-086,
npeoBpasoBats JIeHCTBHUS CO CTEMEHAMH, (POPMYJIIBI COKPAIIEHHOTO YMHOXKCHHSI. OK-07, TIK
Tema 1.3. Teomerpus Ha | [IpohecCHOHANLHO-OPHEHTHPOBAHHOE  COJAEP/KAHME  (COMEpP/KAHME  NPHKJIATHOIO 2.4,1IK 3.2-
IIOCKOCTH MOLY.I51) 3.3,
[pakTrueckoe 3ansTre Ne 1 [IpakTHKO-OpHEHTHPOBaHHBIC 3a[audl B Kypce T€OMETpUH Ha 2
IUIOCKOCTH
[TpakTideckoe 3ausaTre Ne 2 Buibl II0CKUX (GUTYP B UX TUTOIIATb. 2
Tema 1.4 Ilpouentnsie | [TpocThbie MPOIEHTHI, pa3Hble CIOCOOBI UX BhIUUCICHUS. CIIOKHBIE TPOIICHTHI 2
BBIMHCICHIA [Tpaktuyeckoe 3anstue Ne 3 PazHbie ciocoObl BBIYMCICHUS TPOLICHTOB 4
[TpakTrueckoe 3austue Ne 4 BorurcneHus ClI0KHBIX TPOLIEHTOB
Tema 1.5 Vpasuenus u | [Ipaktudeckoe 3anstue Ne 5 JIuneliHble, KBajpaTHbIC, IPOOHO-IUHECHHBIC YpPaBHEHHS W
HEPaBCHCTBA HEpaBEHCTBA 2

32




Tema 1.6 Cucremsl
YpaBHEHUH 1 HEPABCHCTB

CriocoObl pemnieHusi CUCTeM JHMHEWHbIX ypaBHeHHMH. [lomarus: martpuna 2x2 u 3x3,
onpenenutenb marpuiibl. Meron I'aycca. CucteMbl HENMHEWHBIX ypaBHeHUU. CHCTEMbI
HEPABEHCTB

BxonHo# KOHTPOJIb

IIpakTnyeckoe 3ansitue Ne 6 Konrponbnas padora Nel Berumcnenust u npeodpa3zoBaHus.
YpaBHEHUs U HEPABEHCTBA. [ €OMETpUs HA MIIOCKOCTH

Pa3nen 2. Crenenu u kopuu. CreneHHas GyHKIAS

Tema 2.1 Crenennas
(hyHKIMs, ee CBOHCTBA

ITonsiTHE KOPHSA N-OM CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA.

_n
Oyuxiun Y T Vx ux cBoicTBa U rpaduku. CBoiicTBa KOpHS n-0if cTeNeHU

Tema 2.2
[IpeobpazoBanue
BBIPAXKECHHUN C KOPHSMMU N-
0l creneHu

[IpeoOpazoBanue upparmoOHAIbHBIX BBIPAXKECHUN

Tema 2.3 CBolicTBa

CTEIEHU C
paloHaIbHBIM H
JEUCTBUTEIILHBIM
IOKa3aTeIIMHU

[TonsTue crenmeHu c JOOBIM palMOHANBHBIM ToKa3aTeneM. CrTeneHHble (QYHKIMH, HX
CBOICcTBa U rpaduKu

Tema 24 Pemenne
HppaIMOHATHHBIX
YpaBHEHUI U HEPABEHCTB

PaBHOCWIIBHOCTD MppalMOHAIBHBIX YPABHEHUHM W HEPABEHCTB. MeETOABI HX pPEIICHMUS.
Pemenne nppanvoHaabHbIX YPaBHEHNUN U HEPABEHCTB

Tema 2.5 CreneHnas
hyHKIUSA

Omnpenenenue cTeneHHON QyHKIUH.

IIpakTuueckoe 3ansitue Ne 7 KonTpoabHas padora Ne 2 lcmnosib3oBaHue CBOMCTB
CTeNeHHON (QYHKIUN TP PELIeHUH YPaBHEHUN U HEPABEHCTB

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK
24,1IK 3.2

Pa3nen 3. lloka3zaTeabHas GpyHKIUS
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Tema 3.1 Iloka3zarenbHas
(yHKIMs, ee CBOHCTBA

CreneHb C MPOM3BOJBHBIM JCHCTBUTEIBHBIM MoOKa3aTteneMm. OmpeneneHue Mmoka3aTeabHON
¢yHKkuuu, ee cBoiicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM I0Ka3aTeNbHOW (PYHKIIUH.
Pemienne nmokaszaresnbHBIX YpaBHEHUH (PyHKIIMOHAIBHO-TPahUIECKUM METOI0M

Tema 3.2 Pemenue

IIpakTuyeckoe 3ansitue Ne 8 PemieHne nokasarenbHBIX YpaBHEHUH METOJAOM YpaBHUBAHUS

IOKa3aTeIbHbBIX mokKasatreJjeun
N . OK-01, OK-
YPaBHCHHUH 1 HCPABCHCTB | TIpakTnyeckoe 3aHaTHe Ne 9 Pemienue mokasaTenbHBIX YpaBHEHHH METOIOM BBEICHUS 02. OK-03
~ ~ 2 !
HOBOMW IIEPEMEHHON
p 5 OK-04, OK-
IMpakTuyeckoe 3ansitue Ne 10 PenieHue mokasaTtenbHBIX ypaBHEHUH (DYHKIMOHAIBHO- 05. OK-06
3 H
rpau4ecKuM MeTOA0M
pad OK-07, TIK
IIpakTnyeckoe 3ansaTue Ne 11 Pemennie nokasarenbHbIX HEPaBEHCTB 24 TIK 3.2
4, 2,
Tema 3.3  Cucremsl | Pemenue cucreM noka3aTesbHbIX YPaBHEHUN MK 3.8
II0Ka3aTCJIbHBIX IIpakTnyeckoe 3ansiTue Ne 12 PemieHre cucteM nokas3areinbHbIX YpaBHEHUN
YpaBHEHUH
Tema 3.4 Pewenue 3anau. | [Ipaktuyeckoe 3ansitue Ne 13 KontponbHas pabora Ne 3 PemieHue mnoka3aTelbHBIX
IoxazarenbHas yHKUHA | ypapHEHHIT METOJOM yPaBHMBAHHS TIOKA3aTeNel U METOJIOM BBEJICHUS HOBOW MEPEMEHHOM.
Pemenue nmokasaTebHbIX HEPABEHCTB
Paznen 4. Jlorapu¢pmel. Jlorapupmudeckas GpyHKIus
Tema 4.1 Jlorapugmsi Jlorapudm umcna. JlecATHUHBIN 1 HATYpabHBINA JOTapu(pMBbI, YUCIIO €
OK-01, OK-
Tema 4.2  Csoiicta | CBolicTBa JorapudmoB. Oneparus J0rapupMUPOBAHUSI. 02, OK-03,
norapudmos. Orneparus OK-04, OK-
norapuMupoBaHus 05, OK-06,
Tema 4.3 | Jlorapupmudeckas GpyHKIMS U €€ CBOWCTBA OK-07, IIK
Jlorapupmuueckas 2.4,11K 3.2
(hyHKIHS, €e CBOWCTBA TIK 3.8

Tema 4.4 Pemrenne
norapu(hMUIECKIX
ypaBHEHUH U HEPABEHCTB

[lonarue norapudmuueckoro ypaBHeHHs. Omnepauus NOTEHUUPOBaHHUS. TpH OCHOBHBIX
METO/1a PELIeHHUs JJoTapu(PMUUYECKHX YpaBHEHUH: (QyHKIMOHANIBHO-TpauyecKuii, METo1
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Tema 4.5 Cucremsl
norapu(hMUIECKIX
ypaBHEHUI

AJNTOPUTM pELICHHUS CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTD JIorapu(pMUYECKUX YpaBHEHUH U
HEPaBEHCTB

Tema 4.6 Jlorapudmsl B
NpUPOJE U TEXHUKE

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJleP:KaHMe (COAePKaHUE TPUKITIATHOTO MOIYJIS)

IIpakTnyeckoe 3ansaTue Ne 14 [Ipumenenue norapugma.
IIpakTnyeckoe 3ansaTue Ne 15 Jlorapudmudeckas cnupaib B npupoze. Ee marematnueckue
CBOMCTBA

Tema 4.7 Pemenue 3anau.
Jlorapumer.
Jlorapudmudeckas
dhyHKIHS

IIpakTuyeckoe 3ansaTue Ne 16 Koutponbnas pabora Ne 4 Jlorapudmuueckas QpyHKIHs.
Penrenue npocremmx orapuMUIecKux ypaBHEHUH

Paspnen 5 [IpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

Tema 5.1. OcHOBHEBIE
TIOHATHS CTEPEOMETPHH.
Pacnonosxenue npsMbIX 1

ITpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, IUIOCKOCTb, IPOCTPAHCTBO).
OcHoBHbIE akCHOMBI cTepeoMeTpu. llepecekaromuecs, napauieabHbIE U CKPEIUBAIOIINAECS
npsimble. [Ipu3Hak v cBOMCTBO ckpenuBaroumxcs NpsaMbix. OCHOBHbBIE MPOCTPAHCTBEHHBIE

IUIOCKOCTEN durypsI
Tema 5.2. [TapannensHple mnpsiMas W 1wiockocTb.  Ompenenenue. [lpusnak. CaolictBa  (C
HapannensHocTs nokaszarenbctBoM). Ilapamnenshbie minockoctu. Ompenenenue. [Ipusnak. CpoiictBa (C

IPSIMBIX, IPSIMOX U
IUIOCKOCTH, TUIOCKOCTEN

nokazatenbcTBOM). Terpasap u ero snemeHThl. [lapannenenunen u ero aneMeHTsl. CBolicTBa
MIPOTUBOIIOJIOKHBIX TpaHEd M JOHaroHalied mnapaienenunena. lloctpoenue cedeHuUi.
Pemenue 3amau.

Tema 5.3.
IlepnieHAUKYISIPHOCTD
MPSIMBIX, IPSIMOU U
IUIOCKOCTH, TIJIOCKOCTEH

[lepnenaukynsapusle npsmMsle. [lapamiensHble npsMble, NEPIEHANKYIIAPHbIE K IUIOCKOCTH.
[Ipu3Hak nepneHauKyISIPHOCTH MPSAMOM U IIIOCKOCTH. JlokazaTenscTBo. Ilepnennukynsap u
HakJIOHHas. [lepnenaukynspHble MIOCKOCTH. lIpU3HaK MeprneHInKyISIPHOCTH IUIOCKOCTEN.
JlokazaTenbCTBO

Tema 5.4. Teopema o
TpeX MePIEHANKYISIpax

Teopema o Tpex nepneHAMKyJsApax. Jloka3areabcTBO. YTOJI MEXAY NPSAMON M IUIOCKOCTBIO.
VYrois Mexay INIOCKOCTIMHU

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK
24,1IK3.2
I1K 3.8
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Tema 5.5. PaccTosanus B
MIPOCTPAHCTBE

IIpodeccnonaibHO-OPMEHTUPOBAHHOE  cO/lepkaHHe  (Coldep:KaHUe  MPHUKJIATHOTO
MOYJIs1)

IIpakTnyeckoe 3anaTne Ne 17 KonrTpoabHasi pabora Ne 5 «PacnonoxeHne npsiMbIX U
IVIOCKOCTel B mpocTpaHcTBe. IleprneHAMKyISIpHOCTP M MApajUIebHOCTh IPSMBIX U
wiockocteil. CkperuBaronyecs npsmMple»

Paznen 6. Koopaunars! u

BEKTOPbI

Tema 6.1 [lexapToBsl

JlexapToBBI KOOpAMHATEI B IIpocTpaHcTBe. IIpocrelimue 3anaun B koopanHarax. PaccrosiHue

KOOpAMHATEI B | M&XXIYy ABYyMs TOYKaMH, KOOPAWHATHI CEPEANHBI OTPE3Ka
IIPOCTPAHCTBE.
Tema 6.2  Bektopsl B | Bexktopbl B mnpocrpaHcTtBe. Cl0XKEHUE U BbIUUTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha

IIPOCTPAHCTBE.
Yron Mexay BEKTOpamu.

yucno. Komnnanapssie BeKTopbl. CKallsIpHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxkeHune Bekropa
[0 TPEeM HEKOMIUIAHAapHbIM BekTopaM. KoopaMHAThI BEKTOpa, CKAJISPHOE IMPOU3BEACHUE

Cranaproe BEKTOPOB B KOOPJMHATAX, YIOJI MEXKTy BEKTOPAMH, YTOJI MEXKLY IPSMOM U IIIOCKOCTBIO, YTOJI OK-01, OK-
MPOMSBE/ICHHE BEKTOPOB MEXy IUNIOCKOCTAMHU. Y paBHEHHE IUIOCKOCTH. ['eOMeTpHUeCcKnii CMBICI ONIpEAETUTENs 2X2 02, OK-03,
Tema 6.3 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE  COJep:KaHMe  (Comep:KaHMe  NPHUKJIAJAHOIO OK-04, OK-
IMpakTuko- MOLY.151) 05, OK-06,
OPHCHTHPOBAHHLIC [Mpaktuyeckoe 3austrie Ne 18 KoopauHaTHas IUIOCKOCTh. BbIYMcICHHE pacCTOSHUN W OK-07, IIK
3a]1a41 Ha KOOPAMHATHOR | 1y oo et ia mockocTH. KoMHUecTBEHHBIE paCYETEI 2.4,1IK 3.2,
IJIOCKOCTH TIK 3.8
Tema 6.4 IIpakTnueckoe 3ansitne Ne 19 [Ipocreiimne 3anaun B koopauHaTax. KoopauHaTel BEeKTOpa,
Pemenne 3agauq. PpacCcTosTHUE MEKAY TOYKaMM, KOOPJAHMHATBI CCPECAMHBI OTPE3Ka, CKATSIPHOEC NMPOMU3BCACHHC
KOOpZ[I/IHaTI)I " BCKTOPLL BEKTOPOB B KOOPJIMHATAX

IpakTnyeckoe 3ansitue Ne 20 Yo MeKIy BEKTOpaMH, YTOJI MEXKITY MPSIMO# U TUIOCKOCTBIO,

YTOJI MEXY IIIOCKOCTSIMHU

IIpakTnuyeckoe 3ansitue Ne 21 KourtpoabHass padora Ne 6 Pemenue mnpakruko-

OPUCHTUPOBAHHBIX 3a1a4 Ha KOOp}IHH&THOﬁ IINIOCKOCTHN
Pa3nen 7. OcHoBBI TpUTOHOMeTPHH. TpUroHoMerpuyeckue pyHKIUH OK-01. OK-
Tema 7.1  Tpurono- | Pannannas mepa yrna. [loBopoTr Touku BOKpYr Hauajga koopauHaT. OmnpeneseHve cuHyca, 02, 012_03,
METpHYECKHE  (DYHKIHMH KOCHHYyCa, TAHI€HCAa M KOTAHTeHca. 3HAaKM CHUHYCa, KOCMHYCa, TAHM€HCA M KOTAHTEeHCa IO OK-04, OK-

IMPOU3BOJIBHOT'O yria,
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yucna. PangmanHasgs u
rpaaycHasi Mepa yria

YETBEPTSIM. 3aBUCUMOCTh MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJIHOTO U
TOTO K€ yria

Tema 7.2 OcHOBHBIE
TPUTOHOMETPUIECKHE
TOXK/IECTBA.

DopMyIIbl TPUBEACHUS

Tpuronomerpuueckue ToxzaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHIE€HC YIJVIOB O U - O
@DopMyJibl IPUBEICHUS

Tema 7.3 Cunyc,
KOCHHYC, TAHT€HC CyMMBI
Y pa3HOCTH JBYX YIJIOB
CuHyC 1 KOCUHYC
JIBOMHOTO YTJa.
DopMyIIbI IOJIOBUHHOTO
yraa

Cymma 1 pazHOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC IBOHHOIO
yriaa. @opmynbl MONOBUHHOTO yria. IlpeoOpa3oBaHusi CyMMBI TPHUTOHOMETPHYECKHX
(GyHKIMI B NpOU3BEACHHUE U NMPOU3BEACHMS B CymMMy. BblpakeHue TPUrOHOMETPHUUECKHUX
(GyHKIMIT uepe3 TaHINEHC IIOJOBUHHOrO aprymeHnrta. IlpeoOpa3oBaHusi mpocTeHIImx
TPUTOHOMETPUYECKUX BBIPAKECHUN

Tema 7.4 ®yHkuuu, HuX
CBOICTBA. Crioco05b1
3a1aHus QYHKIUH

OO6nactp ompeneneHuss M MHOXKECTBO 3HaueHWH QyHKuui. YETHOCTh, HEYETHOCTH,
nepuoanyHoCTh GyHKIUNA. CiocoOb! 3a1anust PyHKITUN

Tema 7.5 | OGnacTh ONpeaeeHUs] 1 MHOXKECTBO 3HAYCHUM TPUTOHOMETPUYECKUX (yHKIUNA. YETHOCTS,
Tpuronomerpuieckne HEYETHOCTD, MEPUOUIHOCTh TPUTOHOMETpUUYeCKUX (PyHkImit. CBoicTBa U rpaduku GyHKIIUN
(hyHKITMHM, X CBOWCTBA U y=COoS X,y =sinx,y=tgx,y = ctg x.
rpaduku
Tema 7.6 | IIpodeccHoHATBHO-OPHEHTHPOBAHHOE cOAep KaHMe (cofAep:KaHHe MPUKJIATHOI0 MOAYJIs
IIpeobpazoBanue
rpadukos IIpakTnyeckoe 3ansitue Ne 22 [IpeobpazoBanue rpa)ukoB TPUTOHOMETPUYECKUX (PYHKLIUI
;pHFOHOi“eTqueCKHX CskaTue M pacTsHKEHHE rPaQUKOB TPUTOHOMETPUIECKUX (DyHKIIUH.

YHKIIHHA

Tema 7.7 Onucanue
MPOMU3BOJCTBEHHBIX
NPOLIECCOB C IMOMOIIBIO
rpa¢ukoB GyHKINH

IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE  COJep:kaHMe  (comep:KaHMe  NPHUKJIAJAHOIO
MOJYJIST)

IIpakTnyeckoe 3ansaTue Ne 23 Vcronp30BaHNe CBOWCTB TPUTOHOMETPHUECKUX (YHKIUN B
MpoQeCCHOHANIBHBIX 3a7ja9ax
IIpakTuyeckoe 3ansitue Ne 24 Vcnons30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIIUNA B
npo(ecCHOHANBHBIX 3aa4ax

05, OK-06,

OK-07, IIK

24,1IK 3.2,
I1K 3.8
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Tema 7.8  OOpatHbic
TPUTOHOMETPUUECKHUE
hyHKITIN

Ob6parnble Tpuronomerpuyeckue GpyHkuu. Mx cBoiicTBa u rpaguxu

Tema 7.9  Tpurono-
METPUYECKUE YpPaBHECHUS
U HEPaBEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHEHHUs, CBOJAIIMECS K KBAJpaTHBIM, pEIIAEMbIE pPAa3IokKEHUEM Ha MHOXKUTENH,
onHOopoaHsble. [Ipocreiimue TPUroHOMETPUIECKUE HEPABEHCTBA

Tema 7.10 Cucremsl | Cuctemsl MPOCTEUIINX  TPUTOHOMETPUYECKUX  YpPaBHEHHIIIO. [IpeobpazoBanue
TPUTOHOMETPUICCKUX TPUTOHOMETPUYECKUX BBIPAKEHUMN

YpaBHEHUH

Tema 7.11 IIpakTuyeckoe 3ansatue Ne 25 KontponbHas padora Ne 7. Pemenne TpUroHOMETPpUISCKUX

Pemenue 3agau.

ypaBHeHI/Iﬁ H HCPABCHCTB B TOM YHUCJIC C UCIIOJIb30BAHUCM CBOMCTB (I)YHKHHIZ

Pa3nea 8. KoMmiieKkcHEIE YHCJIA

OK-01, OK-
Tema 8.1 Kommiekcubie | [TonsiTue xkoMIuiekcHOro yucia. ConpskeHHble KOMIUIEKCHBIE YMCIa, MOAYJIb U apryMEHT 02. OK-03
qucna KOMIUIEKCHOro  yucia. @dopma 3amuMcu  KOMIUIEKCHOTO 4yuciaa  (FreoMeTpuyecKas, OK’- 04 OK,-
TPUTOHOMETpHUEcKas, anreOpanueckas). ApupMeTudyeckue AEHCTBHS € KOMIUIEKCHBIMU 05 OI’<- 06
> ,
YUCIAMHU OK-07. TIK
Tema 8.2 Ilpumenenue | [IpoeccnoHaILHO-OPHMEHTHPOBAHHOE cO/iep:kaHue (ColepsKaHue MPUKJIATHOI0 MOLYJIA 2.4 TIK 3.2
KOMIUICKCHBIX HCeJI IMpakTyeckoe 3ansiTue Ne 26 BoirmoHeHHE pacyeTOB ¢ TOMOIIBI0 KOMIUIEKCHBIX YHCET. I:IK 3 8.
IIpakTnyeckoe 3ansiTue Ne 27 [Ipumepsl HCIOIH30BAHUS KOMITIEKCHBIX YHCEI '
Pazpnen 9. IlpousBognast pyHkuuu, ee npuMeHeHne
Tema 9.1  Tlonsrue | OnpeneneHre YUCIOBOM MOCIEI0BATENBHOCTU M CIIOCOOBI ee 3aiaHusl. CBOHCTBA YHCIOBBIX
nponsBoaHOi. DopMyIbl | mocnegoBaTenbHOCTER. ONpeneneHue mpeena MocieI0BaTeIbHOCTH. BEUMCIIEHNE IPENEOB
1 HpaBuia | ocnenoBarenpbHOCTeld. [Ipenen GyHkmu Ha OeckoHedHOCTH. [Ipemen GyHKIWH B TOUKE. OK-01, OK-
AudeperImpoBans. [Ipupamenne aprymenra. Ilpupamenue QyHKUMM. 3aqaud, NPHBOASIIAE K IOHSTHIO 02, OK-03,
npon3BoHON. Onpeenenre Npou3BOIHON. AJITOPUTM OTBICKAHUS TPOU3BOJHOM OK-04, OK-
Tema 9.2 Tlpoumssoamsie | dopmynbl nuddepenumpoBanus. [Ipapuna quddepeHnurpoBanus 05, OK-06,
CYMMBI, pasHOCTH OK-07, IIK

IIPOU3BEACHUSA, YACTHOT'O
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Tema 9.3 IlpomsBomHbIc
TPUTOHOMETPUUECKUX
¢dynakmuit.  [ponsBomHas
CIIO’KHOW (PYHKIIUH

Onpenenenne cnoxHoi  ¢(yHkuu. I[IpousBoaHas TPUTOHOMETPHUYECKUX  (YHKLHUH.
[Ipou3BoaHas COKHOW QYHKIIUU

Tema 9.4 [Tonstue HenpepsiBHOM (yHKuMU. CBoiicTBa HenpepbiBHON (yHKIuU. CBS3b MEXIY
HonsTue O | HempepBIBHOCTRI0O U AUPPEPEeHUUPYEMOCThI0 (GYHKIMM B TOYKE. AJTOPUTM pEIlIEHUs
HEIPEPRIBHOCTH HEPABEHCTB METOJIOM HHTEPBAJIOB

hyHKIIH. Merton

HUHTEPBAJIOB

Tema 9.5 | F'eomeTpu4ecKuii CMBICT MPOU3BOIHON (YHKIIMH — YTIOBOM KO3(h(UIIMEHT KacaTeabHOU K
I'eomerpruecknit U | rpaduky (GyHKIUU B TOUKE. YpaBHEHHE KacaTelbHOM K Tpaduky (yHKUUU. AJNTOpUTM
dusuueckuii CMBICI | cocTaBneHHs ypaBHEHHS KacaTelbHOU K TpaduKy GpyHKimu y=f(X)

MIPOU3BOIHOU

Tema 9.6 @usnueckuit
CMBICJI TIPOU3BOAHOH B

IIpakTnyeckoe 3aHsaTHe N 28 Dusnyeckuid (MEXaHWYECKHUN) CMBICT TNPOU3BOIAHON —
MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

pohecCHOHANTBHBIX

3agadyax

Tema 9.7 Bospactanue u yobiBanue (hyHKIIUU, COOTBETCTBUE BO3pACTaHUS U YObIBAHUS QYHKITUHM 3HAKY
MoHOTOHHOCT pou3BOAHON. [loHATHE NPOU3BOMHON BBICHIETO IOPSAJKA, COOTBETCTBUME 3HAaKa BTOPOM
dynKumy. ToukH | nponsBogHON BHIMYKIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpe3Ke. 3a1add Ha MAaKCHMyM H
3KCTpEMyMa

MUHHUMYM. ITonsTHe ACHUMIITOTHI, CIIOCOOBI UX OIpEACIICHUAA.

Tema 9.8 Hccienosanue
(GyHKIHH ¥ MOCTpPOCHHE
rpauKoB

Anroput™m HccienoBaHus (YHKIMM U MOCTPOEHUS ee IpaduKa C MOMOIIbIO MPOU3BOIHOM.
JpobuHo-nuneiinas Qyukuus HccnenoBanue (yHKIMHM Ha MOHOTOHHOCTh U IIOCTPOECHHE
rpauKoB.

Tema 9.9 HanbGounbiiee u
HaMMEHBIIIee 3HAUCHUS
dhyHKITIN

Haxoxnenue HanOOJIBIICr0 ¥ HAMMEHBIIETO 3HAYCHUI (bYHKHHﬁ, MMOCTPOCHUC I‘pa(I)I/IKOB
MHOT'OYJICHOB € UCIIOJIb30BAHUEM allllapaTa MATEMATUYCCKOT'O aHAJIN3a

Tema 9.10 Haxoxmgenue
OITUMAaIbHOIO
pe3yibTaTa ¢ IOMOIIBIO

IIpodeccnoHaNbHO-OPHMEHTHPOBAHHOE  COJep:kaHMe  (comep:KaHMe  NPHUKJIAJAHOIO
MOJYJIST)

[Tpaxtuueckoe 3anstue Ne 29, 30, 31 Haumensiiee u HanOosbliee 3HaUCHUE PYHKITAN

24,1IK 3.2,
IIK 3.8

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK
24,1IK 3.2,
IIK 3.8
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MIPOU3BOIHOM
MPaKTUYECKUX 3a7jauax

Tema 9.11

Pemenue 3amau.
[IponsBogHas GpyHKINH,
ee TIPUMCHCHHE

IIpakTnyeckoe 3anaTHe Ne 32 KourtpoabHaa paGora Ne 8 QDopmynsl U mpaBuia
muddepennmpoBanus. MccnenqoBanne GyHKIMN C MOMOIIBIO MPon3BoaAHOM. Hanbomnbinee u
HaMMEHbIIIee 3HAYCHUS PYHKLIUU

Paznen 10. IlepBoodpa3nas pyHKknum, ee NpuMeHeHne

Tema 10.1
[TepBooOpazHast
tdhynxiun. [Ipasuna

[TepBoobpaznas (ynkuuu. [IpaBuna HaxoxaeHus mnepBooOpasHbix. Tabmuma Gopmyn ans
HaxXOoXJeHus MepBooOpa3HbIX. l3yueHue mnpaBuia BbBIUUCIEHUS MepBooOpazHoi. Ee
npuMeHeHne. 3a/1a4ua 0 BOCCTAaHOBIICHUH 3aKOHA JIBUKEHUS 110 U3BECTHOM ckopocTu. [lonsTe

HAX OACICHIA uHTErpupoBanns. O3HaKOMJIEHHE C MOHATHEM MHTETpajla M NEPBOOOPA3HOW Mt (yHKIHUH

NepBOOOPa3HEIX y=f(x). Pemenune 3amau Ha CBS3b MEPBOOOPA3HOW W €€ MPOU3BOAHON, BBIUUCICHUE
nepBOOOpa3HON ISl JaHHON (PYHKIIHH.

Tema 10.2 3ana4yy, NPUBOASILNE K IOHATHUIO ONPENEIECHHOIO MHTErpajga — O BBIYMCIECHUHU ILIOLIAAH

Heonpenenexupiii KPUBOJIMHEHHON Tpamenuy, O IepeMelleHnd ToYKU. [loHsATHe ompenenéHHOro MHTErpaa.

OnpeIe/IeHHbIH ['eomeTprueckuii u pu3nMUecKuil CMbICI onpesieleHHoro nurerpana. ®opmyna HeroToHa—

HWHTETpaJibl

JleitOnMIIa

ITousTue HCOMMPCACIICHHOIO MHTCTpajia

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE  COIep:KaHMe  (Comep:KaHMe  NPHUKJIAAHOIO
MOJYJIST)

IIpakTnyeckoe 3aHsaTHe Ne 33 [‘eomeTpuyecknmid CMBICT OMpPEEIEHHOTO HHTErpaa.
®opmyna HetoTona - JleitOHua.

IMpakTnyeckoe 3ansaTue Ne 34 Konrpoasnas padora Ne 9 Pemenue 3a1a4 Ha IpuMeHEHNE
UHTETrpajia il BBIYUCICHUS (PU3NYECKUX BETMYMH U IUIOMIAJIeH

Pa3znen 11. MHOrorpaHHUKHU 4 TeJia BpalleHUs

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK
24,1IK 3.2,
IIK 3.8

40




Tema 11.1 BepmuHsl,
pebpa, rpanu
MHOTOTPaHHUKA

[lonsarue mMHororpanHuka. Ero sinemMeHTsl: BepiiuHbl, pebpa, rpanu. Juaronans. CeueHue.
Berlnykiible 1 HEBBITYKJIBIE MHOTOI'PaHHUKH

Tema 11.2 Ilpusma, ee
COCTaBIISIONINE, CCUCHHE.
IlpsmMas u mnpaBuUIIbHAS
TIPU3MBI

[Tonsitue npusmel. Ee ocHoBanust u GokoBble rpanu. Beicota npusmel. [Ipsamas u HakIoOHHAs
npusma. [IpaBunbHas npusma. Ee ceuenue

Tema 11.3
[Mapanmnenenunen, KyoO.
Ceuenue KyOa,
napajuieNienunena

[Tapannenenurien, cBoOWCTBa NPSMOYTOJIbHOTO Tapaienenunena, kyo. Ceuenue KyoOa,
napaienenuneaa

Tema 11.4 Ilupamuna, ee
COCTAaBJISIIOLINE, CEUECHUE.
[IpaBwiibHas nOuUpamuja.
YceueHHas nupamuaa

HI/IpaMI/II[a n ee »iaeMeHTHl. CedeHue IMupaMu/ibl. HpaBI/IHLHaﬂ nmupamMuyja. YceueHHas
nmupamMmuyaa

Tema 11.5 bokosas u
MMOJTHAS MMOBEPXHOCTH
TIPU3MBI, ITHPAMUJIBI

[Tnomans 60kOBOM M MOTHON MOBEPXHOCTU MPU3MBI, MTUPAMUIbI

Tema 11.6
CummMmertpus B KyOe,
napaesenuIesne,
pu3Me, MUpPaMuIe

CuMMeTpusi OTHOCHUTEIBHO TOYKHM, MpsAMOM, IuiockocTH. Cummerpuss B KyoOe,
napajelienunene, mpusme, mupamue

Tema 11.7 [Ipumepsr
CUMMETpUH B mpodeccuu

IIpodeccnoHaNbHO-OPMEHTHPOBAHHOE  COJep:kaHMe  (comep:KaHMe  NPHUKJIAJAHOIO
MOJYJIST)

[IpakTuueckoe 3anstue Ne 35, 36, 37 CuMmmeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

Tema 11.8 IlpaBunbHBIE
MHOTOTPaHHUKH, ux
CBOICTBa

[Mpaktnyeckoe 3ansitue Ne 38 [lomsartme mpaBUIBHOrO MHOTOrpaHHHKa. CBoiicTBa
IIPaBUJIbHBIX MHOTOTPAaHHUKOB

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK
24,1IK 3.2,
IIK 3.8
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Tema 11.9 Humuaap, ero
cocrapisitomue. CedeHne
UITAHIPA

[Mununzp u ero snemeHTsl. CeueHnue HUIMHApa (IapauieIbHOEe OCHOBaHMIO U ocH). PazBepTka
HUAJIUHAPA

Tema 11.10 Konyc, ero
cocrasisitomye. Ceuenne
KOHYycCa

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  cO/ep:KaHUe  (colep:KaHue  NPHUKJIATHOTO
MOYJIs1)

IIpakTnyeckoe 3anatue Ne 39 Konyc u ero snementsl. CeueHrne KoHyca (MapajuieabHOE
OCHOBAHHUIO U MPOXOIAIIEE Yepe3 BEPIINHY ), KOHUYECKUE CEUCHHUS.
IIpakTuyeckoe 3ansaTue Ne 40 Pa3BepTka koHyca

Tema 11.11 VYceueHHbIH
KOHYC. CeueHue
YCEYEHHOT'0 KOHYyCa

VYceuennslit konyc. Ero oOpasyromias u BeicoTa. CeueHue yceueHHOro KOHyca
KomOunmnpoBanHoe 3aHsATHE

Tema 11.12 Illap u
cdepa, ux cedeHus

[ap u chepa. Bzaumuoe pacnomnoxenue chepsl u miockoct. Ceuenue mapa, chepsl

Tema 11.13 Ilousarue 00
o0beMe tenna. OTHOIIEHHE
00BEMOB TTOJOOHBIX TET

[Tonsatue o6 obObeme Tena. OO6beM KyOa M NpsIMOYrojbHOro mnapamienenunena. O0bem
npusMbel ¥ IuIMHApa. OTHOIIEHHE 00bEeMOB MOAOOHBIX Tes. ['eoMeTpuueckuid CMbICI
ompenenuTens 3-ro nopsiaKa

Tema 11.14 OObeMsl u
TUIOIIAM  TIOBEPXHOCTEH
TeNn

O6bembl nupamubl U KoHyca. O0beM mapa. [Tnomany nosepxHocTel Ten

Tema 11.15 KomOuHamn
MHOTOTPaHHUKOB U TeJ
BpalleHus

KoMOuHamu reoMmeTpuuecKkux Tei

Tema 11.16 Pemienue
3a71a4. MHOTOIrpaHHUKH U
TeJa BpallleHus

[TpakTueckoe 3anatue Ne 41 Vcnonb3oBaHue KOMOMHAIMI MHOTOIPaHHUKOB B MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJ]a4ax
[Mpaktudeckoe 3ansitie Ne 42 Vcrnosnp3oBaHue KOMOWHAIMK TEN BpAIICHUS B TPAKTHKO-
OPUEHTUPOBAHHBIX 3a7ja4ax

IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE  coJep:kaHue  (coaep:KaHHe  TNPHUKJIATHOIO
monyJas) Ipakrnyeckoe 3ansatue Ne 43 KonrponbHas padora Ne 10 OObemMbl U TUIONMIAA
MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, TIK
2.4,TIK 3.2,
TK 3.8

Pasnen 12. MHo:kecTBa. JiieMeHTHI Teopuu rpagos
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Tema 12.1 MHokecTBa

[Tonsitue Mmuoxectsa. [lonmuoxkecTBo. Oniepani ¢ MHOKECTBAMU

Tema 12.2 IIpodeccnona/IbHO-OPMEHTHUPOBAHHOE  COJepPKaHHMEe  (COAep:KaHHMe  NPHUKJIIATIHOIO OK-01, OK-

Onepanun ¢ | MoxyJIs1) 02, OK-03,

MHOKECTBAMH IIpakTnyeckoe 3ansaTHe Ne 44 Onepaiyy ¢ MHOKECTBaMH. PellieHre MpuKIIaHbIX 3a1a4 OK-04, OK-

Tema 12.3 IIpakTuueckoe 3ansitue Ne 45 Ilonstue rpada 05, OK-06,

I'pachsr IIpakTuyeckoe 3anaTue Ne 46 Cesi3HbIN Ipad, 1epeBo, MUK rpad Ha MIIOCKOCTH OK-07, I[IK

Tema 12.4 IIpakTnyeckas padora Ne 47 Onepanuu ¢ MHOKECTBaMHU. 24,1IK 3.2,

Pemenne 3amad. | [IpakTudeckas padora Ne 48 KonrponpsHas padora Ne 11 Onucanue peaabHbIX CUTYaIUi C IIK 3.8

Muosxectsa, I'padbi 1 HX | oMOmMIBI0 MHOKECTB. [Tpumenenne rpadoB K PeIICHUIO 3319

IIPUMEHEHUE

Pa3nesn 13. JiieMeHTb KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEH

Tema 13.1 OnemenTsl KOMOMHATOpUKUA. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXKEHHE W yMHOXKEHHUE

OcHoBHbIe HOHATHA | BeposiTHOCTEN. IlepecTaHOBKY, pa3MENIEeHUs, COUECTAaHHUS.

KOMOHMHATOPUKU

Tema 13.2 CoObitue, | COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH.

BEPOATHOCTh  COOBITHSA. | YCyI0BHAS BEPOSATHOCTh. 3aBUCHMBIE M HE3aBHCHMBIE COOBITHS. T€OPEMBI O BEPOSTHOCTH

Cnoxenne 1 YMHOKEHHE | nponspenenus CoObITHIL. OK-01. OK-

BEPOSITHOCTEH >

Tema 13.3 IIpodeccnonabHO-OPHMEHTHPOBAHHOE  COAep:KaHUe  (cogepiKaHHe  NPHKJIATHOIO 02, OK-03,

BepostHOCTB B | MoxyJist) OK-04, OK-

NpO(eccHORaMbHBIX I[Mpaktuueckoe 3anstre Ne 49 OTHOCUTENbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. 05, OK-06,

3ajlaqax INpakTuyeckoe 3ausaTume Ne 50 CraTHcTHUEeCKOe ONpeJENeHHE BePOATHOCTH. OIEeHKa 1;[12< 21'[1’ gﬂg
2, .

BEPOSITHOCTH COOBITHS

Tema 13.4 [luckperHas
city4aiiHas BEJIMYNHA,
3aKOH €€ pacIpeeIeHus

Bunsl ciygaitHeix BenuuuH. OnpeneneHue IUCKPETHOM CIy4ailHOM BEJIMYMHBI. 3aKOH
pacipeneneHus JUCKPETHON CIIy4YallHOM BEIMYHHbL. Ee 4uCI0BbIe XapaKTEpUCTUKU

Tema 13.5 3amgaun
MaTeMaTHIEeCKOM
CTaTUCTHKH

Baprannonnsiii psag. Ilonuron gacror m rucrorpamma. CTaTHCTHYECKHE XAPAKTEPUCTUKHU
psizna HaOM01aeMbIX JaHHBIX
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Tema 13.6 CocraBieHue

IIpodeccnonaibHO-OPMEHTUPOBAHHOE  co/ep:kaHHe  (Codep:KaHUe  MPHUKJIATHOTO

Ta0Iul ¥ J¥arpamMM Ha | MoyJist)
TIPAaKTHKE IpakTuueckoe 3aHatue Ne 51 TlepBuynas o00pabOTKa CTATUCTHYCCKUX JAHHBIX. 4
IIpakTuyeckoe 3ansitue Ne 52 I'paduueckoe ux mpeacraBieHue. HaxoxaeHue cpemnHux
XapaKTePUCTHK, HAOIIOAaeMbIX JaHHBIX
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA
Tema 14.1 | PaBHOCWJIBHOCTb ~ypaBHEHMH U HepaBeHCTB. OrmpeneneHusi. OCHOBHBIE TEOPEMBbI 6
PaBHOCHIIEHOCTE PaBHOCWJIBHBIX II€peX0JaxX B YpaBHEHHUSAX M HepaBeHcTBaX. OOIIME METOIbl PpEILICHUS
YPaBHEHUH U HEPABEHCTB. | ypapeHuil: epexo OT PaBEHCTBA (YHKIHH K PABEHCTBY apryMEHTOB ISl MOHOTOHHBIX
Obmpe MeTo/IB! peleHns (QYHKIMHA, METOA pa3IoKEHUs HA MHOMKHTENIH, METOJ BBEJCHUS HOBOM INEepPeMEHHOI,
byHKIIMOHATBHO-TpaUueCKuil METO
Tema 14.2 I'papuueckuii | OOIIME METONIBI PEIICHUS HEPABCHCTB: MEPEXOJ OT CPaBHEHUs 3HAYCHUH (QYHKIUH K 6
METOX PCIICHUS | cCpaBHEHUIO 3HAUEHUN AapryMEHTOB JJIsi MOHOTOHHBIX (YHKUUH, METOJ HHTEpBAJIOB,
YPaBHEHUH, HEPABEHCTB | dyyHKIMOHANTBHO-Tpadiuecknii  MeTox. [ paduueckmii METOA PEIICHHS YPaBHEHHH W
HEPaBEHCTB
Tema 14.3 Omnpenenenne mMoayns. PackpeiTue mMonyins no omnpeaeneHuto. Ilpocreiimne ypaBHeHus u 4
YpaBHeHus 1 | gepaBeHCTBa ¢ MoayjeM. [IpuMeHeHne paBHOCWIBHBIX IEPEXOJOB B OINPEICIICHHBIX THUIIAX OK-01, OK-
HCPABCHCTBA C MOAYJICM | ynapHEeHUIT 1 HEPABEHCTB C MOJyJIEM 02, OK-03,
Tema 14.4 Vpasuenus u | 3HakOMCTBO ¢ mapamerpoM. [IpocTeiiine ypaBHEeHHs 1 HEpaBEHCTBA C MapaMeTpoOM 2 OK-04, OK-
HEpPABEHCTBA c 05, OK-06,
napaMeTpaMu OK-07, IIK
Tema 14.5 Cocraenenne u | [pohecCHOHAILHO-OPHEHTHPOBAHHOE  colepskaHue  (coaepikaHHe  NPHUKJIATHOIO 2.4,1IK3.2,
peleHue MoJ1y.1s1) IIK 3.8
PoQeCCHOHATBHBIX IMpakTtuueckne 3amsatuss NeNe 53, 54, 55 56 Pemenne TEKCTOBBIX —3a/1ad4 8
saaat ¢ HOMOMIMO | o heccHOHATBHOTO COflEpIKaHHSs
ypaBHEHUI
Tema 14.6 Vpasuenuns u | [IpakTuueckoe 3ansitue Ne 57 OOmme MeTONbl pEIICHUsS YPaBHEHWUN. YpaBHEHHS H 2
HCPABCHCTBA HEpPaBEHCTBAa C MOAYJIEM U C ITapaMeTpaMu
KoncyabTanuu: 12
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VYpaBHeHUS U HepaBeHCTBa. Vcnoiab30BaHWE CBOWCTB CTENEHHON (YHKIMU TPU PELICHUM YPaBHEHHH W HEPaBCHCTB
Pemienne nokasaTesbHbIX YPaBHEHUN METOJIOM YPaBHMBAHUS IIOKA3aTelIed U METOJOM BBEICHUS HOBOW IIEPEMEHHOM.
Pemienue nmoka3zaTenbHBIX HEpaBeHCTB. Perienne npoctedmmx gorapuMUUecKux ypaBHeHU Pacnonoxenne npsmbIx
U INIOCKOCTEN B IIPOCTpaHCTBE. PelleHne npakTuKo-OpUEHTUPOBAHHBIX 33/1a4 Ha KOOPAMHATHOM IUIOCKOCTH. Pemenue
TPUTOHOMETPUUYECKUX YPaBHEHMH M HEPAaBEHCTB B TOM YHCIIE C UCIOJIb30BAHUEM CBOMCTB (yHKUMH. DopMynbl U
npasuia auddepenunpoBanus. McenenoBanue pyHKuuil ¢ NOMOLIbI0 MPOU3BOAHON. Perienune 3a1au Ha npUMeHEeHHe
UHTErpaa JJs BBIYUCICHUS PU3NUECKUX BEIMYMH U I1ommagei. O0bemMbl U IUI0IAA1 HOBEPXHOCTH MHOTOTPAHHUKOB U
TeJ1 BpaeHus. Onucanue peaabHbIX CUTYaLHi ¢ TOMOILIbI0 MHOXKECTB. [IprMenenue rpadoB K peleHHIo 3a1a4

IIpome:kyTouHas arrectauus (JK3aMeH)

Bcero:

340
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1. Jlns peaau3auMd NporpaMMbl Y4yeOHOro TIpeaMeTa JOJKHBI ObITh
NpeIyCMOTPEHbI CJleAyoIINe crelHaJIbHble OMeIeHNs :

Jis  peanm3anuu MporpaMMbl  00IIe00pa30BaTENIbHON JAUCHUIUIMHBL JOJKHBI OBITH
MPElyCMOTPEHBI CIEAYIONINE CIeIIMATbHbIE TOMEILCHUS:

Kaounem Ne 216 «Mamemamuka»

Pabouee mecto mpenogaBarens - 1 mirT.

Cronbl yuennueckue — 15 mir.

Crynbs yuennueckue — 30 mr.

Jlocka mapkepHast Standert— 1 mmr.

KomruiekT yueOHO-HarIsIIHBIX TOCOOHIA

TexHuueckue cpeicTBa 00yUeHHUs: KOMIBIOTEP, MYJIBTUMEIUMHOE 000PYI0BaHNE.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

3.2.1. OcHOBHEIE€ HCTOYHHKH

1. Anumos, IIILA.. Marematuka: anrebpa M Hadaga MAaTeMaTHYECKOrO aHAIM3a
reomeTrpus. Anrebpa W Hadajga wmaTtemaTudeckoro aHamms3a. 10-11 xmaccel. ba3oBblii u
yrayonénnsiii yposau. OOV / LA, Anumos, FO.M. Komsrun, M.B. Tkauésa — Mocksa :
[poceemenue, 2022. — 10 c. — ISBN 978-5-09-099445-3. — URL: https://book.ru/book/948976

2. Aranmacan, JI.C.. Maremaruka: anrebpa M Hadajla MaTeMaTMYeCKOro aHaIn3a
reometpus. 'eomerpus. 10-11 knaccsl. bazoBelit u yriry6naénnsiii ypoBau. DDV / JI.C. AtanacsH,
B.®. byry3o0s, C.b. KagomueB — Mocksa : [Ipocsemienne, 2022. — 10 c. — ISBN 978-5-09-
099446-0. — URL.: https://book.ru/book/948971

3.2.2. lonoJTHUTEIbHbI€ HCTOYHUKHU

1. bammako M.M. MaremaTHka: anredpa 1 Hayajga MaTeMaTHUYECKOT0 aHAIN3a, TEOMETPHUS:
YUeOHUK JUIsl CTY/IEHTOB YUpeXJIeHUI cpeqHero mpogeccuoHaabHOro oopazoBanus.- U3n.4.- M.:
«Axagemusa», 2017.-256c¢.

2. bammakoB M.M. MaTtemaruka: anreOpa ¥ Hadajia MaTEMaTHIECKOTO aHaJIM3a, TEOMETPHSL:
cOOpHUK 3a1ay NpOQHUILHONW HaNpaBIEHHOCTH: yueOHOe MocoOue Ui CTYJACHTOB YUpEexkJICHHM
cpeaHero npogeccuoHaIbHOro oopazoBanus.- M.: «Akagemus», 2017.- 208c.

3. boromomnor H.B. [IpakTndeckue 3aHATHS 110 MaTeMaTrke: B 2 4acTsax.- Yacte 1: yueOHOE
nocobue st CI1O/ H.B. boromosnos.- U3n.11.- M.: «¥Opaiit», 2017.-285¢.

4. boromonoB H.B. [IpakTuyeckue 3aHATHS 10 MaTeMaTUKe: B 2 yacTax.- Yactpb 2: yueOHOe
noco6ue mist CI10/ H.B. boromonos.- M3a.11.- M.: «iOpaiit», 2017.-217¢.

5. bammakoB M.U. Marematuka: yueOHuk.- M31.5.- M.: «Axanemusi», 2012.-256¢.
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6. bammakos M.M. Maremaruka. 3agauduk.- M34.3.- M.: «Akagemusn», 2013.-416c.

7. Hexneuxuit M.JI. Matematuka: y4eOHUK IS CTY€HTOB 00pa30BaTEIbHBIX YUPEKACHUI
cpenHero npodeccuoHanbHOro oopazoBanus.- M3xa.8.- M.: «Akanemus», 2011.-304c.

8. Maremaruka: yueOHoe mocooue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C. Jlebenera,
E. E. Xaputonora; nox pemakiueir M. M. UepnenoBa. — 3-e¢ u3n. — Mocksa : Poccuiickuii
rOCyIapCTBEHHBIA YHUBepcHUTeT mpaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Texcr : anekrponnsiit // [udpoBoit oopazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122921.html

9. A6nymnuna, K. P. Maremaruka: ydeOnuk s CIIO / K. P. AGaymmna, P. T.
MyxameraunoBa. — Caparos: [IpopoOpazoBanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5.
— Texkcr: anextponnsiii // Lludposoit oopazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html

10. Anmatos, A. B. Marematuka : yue6noe nocodue s CIIO / A. B. AnnatoB. — 2-e 3.
— Capartos : [IpodobOpaszoBanue, Aii [Tu Op Menua, 2019. — 162 c. — ISBN 978-5-4486-0403-4,
978-5-4488-0215-7. — Texcr : anexrponnslii // Lludposoit odpazoBarenshsbiii pecype IPR SMART
: [caiit]. — URL.: https://www.iprbookshop.ru/80328.html

11. MarBeeBa, T. A. Maremaruka : yuebnoe nocodue mis CIIO / T. A. MatseeBa, H. T
PenkkoBa, JI. B. llleBenesa ; mox penakuumeit 1. B. AnekcangpoBa. — 2-¢ u3n. — Capatos,
ExarepunOypr : [IpodobpazoBanue, Ypanbckuii ¢penepanbHbiii yauBepceuret, 2019, — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekctr : oanektponHbld // Lludposoit
obpazoBarenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87821.html

12. Kap6aumnckas, H. b. Maremaruka : TpakTHKyM JUIS CpPEIHETO MpodeccHOHATEHOTO

obpazoanust / H. b. KapOGaumnckas, E. E. XapuronoBa. — MockBa : Poccuiickuit
rocyJapcTBeHHbIN yHHUBepcuTeT mnpaBocyaus, 2019. — 114 c. — TekcT : 3IeKTpOHHBIH //
[ludpposoit  obpazoBarenbHbli  pecypc  IPR SMART [caiit]. @ —  URL:

https://www.iprbookshop.ru/94184.html

13. bammvakoB M.M. Marematuka. [IpakTukyMm: yaeOHO-TIpakTHUECKOE mocooue / bammakos
M.J., Dutuna C.b. — MockBa: KnoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

14. bammakoB M.M. Martemaruka: yueOnuk / bammmakos M.JMI. — Mocksa: KuoPyc, 2022.
— 394 c. — ISBN 978-5-406-09589-8. — URL.: https://book.ru/book/943210

15. baxtuna E.B. KommiekT KOHTpOJIBHO-U3MEPUTENBHBIX MAaTe€pHajOB COCTABICH IS
TEKYILETro KOHTPOJIsA Mo AuciuminHe «Matematuka: MoHorpadus / baxtuna E.B., Kopsxkuna M.JL.,
ynsateeBa H.H., Kucenesa 1.11. — Mocksa: Pycaiinc, 2019. — 77 c. — ISBN 978-5-4365-3744-

3. — URL: https://book.ru/book/934593
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KoHTposib 1 olleHKa pe3yabTaTOB OCBOCHUS 0011e00pa30BaTeIbHON JUCIUILTUHBI PACKPBIBAIOTCS

yepe3 JAMCUMIUIMHApHBIE pe3yJbTaThbl, HampaBlieHHble Ha (OopMHUpPOBaHHE OOMIMX U

HpO(i)eCCI/IOHaJ'IBHI)IX KOMHGTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPpIKaHUA yqe6Horo Marcpualia.

Oo6mas/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHBbIX
KOMIIeTeHI[HS MeponpHsITUSI

OK 01 Be16upats crmocoosl P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1aq 1.6 VYcTHbIl onpoc
npodeCcCuOHAITBHON P2, Temnr 2.1,2.2,2.3,2.4,2.51-o/c, | MaTtemaTnueckuii
JIeITEIbHOCTHU 2.6 JAKTAHT
MPUMEHUTEIBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanpHas
pa3IMYHBIM KOHTEKCTaM P 4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocrogTenpHas

4.71I1-0/c, 4.8,4.9, 4.10,4.11 pabora

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temsl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, | pe3yiabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUICCKHUX

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | pabor

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3ammura

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

TBOPYECKUX paboT
3amnmra

P9, Temr1 9.1,9.2,9.3,9.49.5 WMHJMBU1yalIbHBIX

P 10, Temn 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, Kontponbnas

11.4,11.5,11.6 II-o/c, 11.7 pabora

P12, Temsr 12.1,12.2, 12.3,12.4 Brinmonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, DK3aMEHAIIMOHHBIX

13.5 I1-o/c, 13.6 3aJJaHuH

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02 OcymiecTBasTh P1,Temal.1,1.2,1.31II-0/c, 1.4, TectupoBanue
MOUCK, aHAJIU3 U 15,16 VYcTHBII onpoc
WHTEPIPETALUIO P2, Temr 2.1,2.2,2.3,2.4,2.5II- MareMaTH4eCKUi
nHpopManuu, He0OXOAUMOMN o/c, 2.6 IUKTAHT
JUTST BEITIOJTHEHUS 3a71a9 P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
npodeccnoHanbHOM P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, | caMocTosITeIIbHAS
JEeITESITLHOCTM. 4.711-0/c, 4.8,4.9, 4.10,4.11 pabora

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yiabTaroB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUIECKUX

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6, | pabot

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3ammuTa

7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TBOPUYECKUX paboT
3amura

P9, Temrs1 9.1,9.2,9.3,949.5 VHIUBUTyaTbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KonTponbnas
11.4,11.5,11.6 IT-o/c, 11.7 pabota
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P12, Temnr 12.1, 12.2, 12.3, 12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 9K3aMEHAIIMOHHBIX

13.5 I1-o/c, 13.6 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03 ILltanupoBaTs u P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TectupoBanue
peanu3oBbIBaTh cobcTBeHHoe | 1.5, 1.6 VYcTHbIl onpoc
po¢eCCUOHAIBHOE U P2, Temn 2.1,2.2,2.3,2.4,2.5II- MareMaTudeCcKui
JINYHOCTHOE Pa3BUTHE. o/c, 2.6 JUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | caMocToATEIbHAs

4.711-0/c, 4.8,4.9, 4.10,4.11 pabora

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yiabTaroB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUICCKHUX

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | pabor

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3ammura

7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TBOPYECKUX paboT
3amnmra

P9, Temr1 9.1,9.2,9.3,9.49.5 WMHJMBU1yaIbHBIX

P 10, Temn 10.1, 10.2, 10.3,10.4 MIPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KonTponbhas

11.4,11.5,11.6 IT-o/c, 11.7 pabora

P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, AK3aMEHAIIMOHHBIX

13.5 I1-o/c, 13.6 3aJaHUN

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04 Pa6oTtaTh B P1,Temal.1,1.2,1.31II-0/c, 1.4, TectupoBanue
KOJUUIEKTHUBE U KOMAHJIE, 15,16 VYcTHBII onpoc
3¢ pexTUBHO P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MareMaTH4eCKUi
B3aMMO/ICHCTBOBATH C o/c, 2.6 JUKTAHT
KOJIJIETaMHU, PyKOBOJICTBOM, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
KJIHEHTaMH. P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, | caMocTosITeIIbHAS

4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 pabora

P 5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynpTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUYECKUX

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | pabor

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amuTa

7.12,7.13, 7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 IT-o/c, 13.6

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

14.5 I1-o/c, 14.6

TBOPUYECKUX paboT
3amura
MHUBUAYaIbHbBIX
IIPOEKTOB
KoHntponbHas
pabota
Brimonnenue
9K3aMEHALIMOHHBIX
3aJaHui
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OK 05 OcymiecTBasTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE C
Y4eTOM 0COOEHHOCTEH
COITMAIHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2
P1,Temal.1,1.2,1.31-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4, 4.5, 4.6,

TectupoBanue
VYcrHblit onpoc
MaremaTudecKkui
JUAKTAHT
NunuBunyansHas
CaMOCTOSITENIbHAs
pabota
[IpencraBnenue
pe3yIbTaToOB
MPaKTUYECKHUX
pabot

3amura
TBOPYECKHUX paboOT
3amura

4.711-0/c,4.8,4.9,4.10,4.11 WHIUBUTyATBHBIX

P 5, Temnr 5.1,5.2 MPOEKTOB

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | KonrponbHas

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora

P7, Temu1 7.1,7.2,7.3,7.4,7.5,7.6, | Bemmonnenue

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, SK3aMEHAIlMOHHBIX

7.12,7.13,7.14,7.15,7.16, 7.17 3aJaHul

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temrr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,

9.3,9.4,95

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

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 06 IIposiBnaThb P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
IpaXx/IaHCKO- 1.6 YcTHbIN onpoc
MaTPUOTHYECKYIO TO3UIIHIO, P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Maremarnueckuii
JEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JTUKTAHT
OCO3HAHHOE IIOBEICHHUE Ha P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | UunuBuayanbHas
OCHOBE TPaIUITMOHHBIX 7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, CaMOCTOSITENIbHAS
00IIIeYeT0OBEYECKUX 7.12,7.13, 7.14, 7.15, 7.16, 7.17 pabota
IEeHHOCTEH P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, | pe3ynbTaToB

14.5 1-o/c, 14.6 MPAKTUYECKHUX

pabot
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3amura
TBOPYECKUX pabOT
3amura

WHIUBHTy ATBHBIX
MIPOEKTOB
KonTponbhas
pabota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN
OK 07 CopneticTBOBaThH P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, TectupoBanue
COXPaHEHHUIO OKPYKaroIIeH 1516 YcTHBIN onpoc
cpensbl, pecypcocoepexxenuto, | P 2, Temsr 2.1,2.2,2.3,2.4,2.5I1- Maremaruueckuit
3¢ peKTUBHO NEHCTBOBATH B o/c, 2.6 IIUKTAHT
YPE3BBIYANHBIX CUTYALUSX. P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 NunuBunyanpHas
P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | caMocTOoATEIbHAS
4.7I1-0/c, 4.8,4.9, 4.10,4.11 pabora
P 5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yiabTaToB
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTHYECKHUX
P7,Temwsr 7.1,7.2,7.3,7.4,7.5,7.6, | pabot
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amuTa

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

TBOPUYECKUX padboT
3amura

P9, Temr1 9.1,9.2,9.3,9.49.5 WHJIUBUTYATBHBIX

P 10, Temsr 10.1, 10.2, 10.3,10.4 MPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KontponbHas

11.4,11.5,11.6 IT-o/c, 11.7 pabota

P12, Temm 12.1,12.2, 12.3,12.4 Brmmonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, AK3aMEHAIlMOHHBIX

13.5 IT-o/c, 13.6 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
[IK 2.4. Bectu yuetHo- P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, Tectuposanue
OTYETHYIO TokyMeHTanmio mo | 1.5, 1.6 YcTHBII onpoc
TEXHUYECKOMY P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MarteMaTH4eCKuil
00CITy’)KMBAaHUIO U PEMOHTY o/c, 2.6 JAKTAHT
MOJbEMHO-TPAHCIIOPTHBIX, P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyansHas
CTPOUTENBHBIX, TOPOKHBIX P4, Teme14.1,4.2,4.3,4.4,4.5,4.6, | caMocTosTeIbHAs
MalIfH U 000pyI0BaHUS 4.7 I1-0/c, 4.8,4.9, 4.10,4.11 pabota

PS5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 MPaKTUYECKUX

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | pabot

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amuTa

7.12,7.13, 7.14, 7.15, 7.16, 7.17 TBOPUYECKUX paboOT

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponbnas

P9, Temr19.1,9.2,9.3,9.4,9.5 pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimonnenue

P 11, TeMmsbl 111, 112, 11.3 H'O/C, HK3aMEHAIIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 3anamHmii

P12, Temsr 12.1,12.2,12.3,12.4
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P 13, Temnr 13.1, 13.2, 13.3, 13,4,
13.5 IT-o/c, 13.6

P 14, Temor 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

[IK 3.2. OcyuiecTBasiTh
KOHTPOJIb 32 COOJII0/ICHUEM
TEXHOJIOTHYECKOU
JTUCIUIUIMHBI IPU
BBINOJIHEHUH PadoT;

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

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue
YcrHblii onpoc
MarteMaTH4eCKU
JUKTaHT
NunuBunyansHas
CaMOCTOSITeIbLHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX
pabot

3amura
TBOPUYECKUX padboT
3amura

P9, Temr1 9.1,9.2,9.3,9.49.5 WHIUBUTYATBHBIX

P 10, Temsr 10.1, 10.2, 10.3,10.4 MPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KontponbHas

11.4,11.5,11.6 I1-o/c, 11.7 pabora

P12, Temn 12.1,12.2, 12.3,12.4 Brmmonnenue

P 13, TeMbl 131, 132, 133, 134, 3K3aMEHAIlMOHHBIX

13.5 I1-o/c, 13.6 3a1aHMi

P 14, Temnm 14.1, 14.2, 14.3, 144,

14.5 I1-o/c, 14.6
IIK 3.3. CocTaBasts u P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, Tectuposanue
oQOpMIIATH TEXHUUYECKYIO U 15,16 YcrHbIH 0npoc
OTYETHYIO 0KYMEHTALHIO O P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MarteMaTH4eCKuil
paboTe peMOHTHO- ofc, 2.6 AUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 NunuBunyansHas
MEXAHWHECKOTO OTACTCHHII P4, Tempi 4.1,4.2,4.3,4.4,4.5,4.6, | camocrosiTenbHas
CTPYKTYPHOTO 4.711-0/c, 4.8,4.9,4.10, 4.11 pabora
noapasaeyieHUs P 5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 MPAKTUYECKUX

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, | pabot

7.7 IT-0/c¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
114,11.5,11.6 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

P 14, Tems 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

TBOPUYECKUX paboT
3amura
WHJMBUIyaTbHBIX
MTPOEKTOB
KonTponbHas
pabora
Brinosnnenue

3K3aMEHAIIMOHHBIX
3aIaHUN
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IIK 3.8. PaccunThIBaTh
3aTparhl HA TEXHHYECKOE
00CITy’)KHBaHUE U PEMOHT,
ce0eCTOMMOCTh MAIIUHO-
CMEH 0 IbEMHO-
TPAHCIIOPTHBIX,
CTPOMUTEIILHBIX U JIOPOKHBIX
MaIuH

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

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,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, Tewmsr 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 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue
VYcrHblit onpoc
MarteMaTH4eCKU
JUKTAHT
WNunuBunyansHas
CaMOCTOSITEIIbHAS
pabota
[IpencraBnenue
pe3yIbTaToOB
MPAKTUYECKUX
pabot

3amura
TBOPYECKHUX paboOT
3amura
WHIUBUTyATBHBIX
MPOEKTOB
Kontponbnas
pabora
Brinonnenue
SK3aMEHAIIMOHHEIX
3aJaHuN
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