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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI
JANCHUITJINHBI

[Iporpamma yue6HOM mucuurmmael OY/[. 03 Martematuka pa3zpaboraHa Ha
OCHOBE:

denepanbHOrO TOCYAapCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmiero oopazopanus (nanee — ®I'OC COO);

dbenepanbHON 00pa30BaTENBLHON MPOTPaMMBI CPETHETO OOIIETO 00pa30BaHUS
(manee — ®OII COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BaTEIBHOIO CTaHAApTa CPEIHErO
npodeccronansHoro  obpazoBanus  (maee — ®I'OC  CIIO) 13.02.02
TeruocHa0xeHne U TeIIOTEXHUYECKOe 000pyI0BaHUE;

npuMepHod  pabouelt  mporpamMmbl  001Ie0Opa3oBaTeNbHOW  yueOHOM
mucimuinasl OY][. 03 Martematuka (i npodecCHOHANBHBIX 00pa30BaTeNIbHbBIX
OpraHU3alui);

yaeObHoro 1miaHa 1o crnenuanbHocTH 13.02.02  TemiocHaOxeHue U
TEIJIOTEXHUYECKOE 000PYOBaHUE,

pabouedi  mporpamMmbl  BocmuTaHus 1o  crmemmanbHocTH  13.02.02
TennocHabXeHUE U TEIIIOTEXHUYECKOE 000pyA0BaHNUE;

[Iporpamma yuebnoi aucuurmumasl OYJl. 03 Marematuka pa3paboraHa B
cootBeTcTBUM ¢ KoHuenuuei npemnojgaBanus o0I1e00pa30BaTEIbHbIX JTUCIUIUIMH C
y4ETOM npodeccuoHanbHON HaIpaBJICHHOCTH porpamMmm CpeaHEro
NpoQEeCCHOHAIBHOTO 00pa30BaHus, peain3yeMblX Ha 0a3e OCHOBHOIO OOILEro
oOpa3oBaHusl, YTBEPXKICHHOW pacmopsikeHHeM MMUHHCTEpCTBA  MPOCBEIICHMUS
Poccuiickoit ®enpepanuu ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemapramMeHTa rocyJapCcTBEHHOU MOJUTHKU B cepe cpenHero npodheccuoHaIbHOTO
oOpazoBanusi W mMpodhecCUOHATBHOTO OO0ydeHusT MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparun ot 30.08.2021 Ne 05-1136 «O HampaBieHUH METOIUK
MIPETOIaBAHMS.

Conepxkanue padoueit mporpammbl mo auciumiuae OY]l. 03 MaremaTtuka
pa3paboTaHO HA OCHOBE:

CUHXpoHM3auu obOpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeaMetHbix, MetanpeameTHeix) 1 ®I'OC CIIO (OK, IIK) ¢ yuetom mpoduibHon
HarnpaBieHHocTH Tpodeccun 13.02.02 TennocHa®xxeHHE U TEIUIOTEXHUYECKOE
000py10oBaHUE;

MHTETPAIlMM W TMPEEMCTBEHHOCTH cojepkanusi mno npeamery OV, 03
MareMatka W cojaepkaHUsi y4eOHBIX IUCIUIUINH, TMPO(ECCHOHANBHBIX MOIYJIEH
dIr'OC CIIO.

1.1. Mecto y4e0HOHl  JUCHUIUVIMHBI B  CTPYKType  OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:

VYueOnas UCIATUINHA OV/I. 03 MaremaTtuka M3y4aeTcs B
00111e00pa3oBaTeIbHOM IIUKJIE OCHOBHOM 00pa30BaTENbHOW MPOTPaAMMBbI CPEHErO
npodeccuonanbHoro oopaszosanus (nanee — OOII CIIO) no cnennanpHocTH 13.02.02



TennocHabxeHne U TEIVIOTEXHUUYECKOE 000pyAOBaHHE Ha 0a3e OCHOBHOIO OOIIEro
o0Opa30BaHMsI C OJIyYEHUEM CPEHET0 00I1Iero 00pa3oBaHusl.

Ha u3yuenue aucrurmnuasl OY /1. 03 Matemartuka 1o crienraibHocTa 13.02.02
TennocHabxenne M TemJIOTEXHUUECKoe oOopynoBaHue oTBoautTcs 340 uvacoB B
COOTBETCTBHUH C Y4EOHBIM MIaHOM 10 crueruanbHocT 13.02.02 TemnocHabkenne u
TEIUIOTEXHUYECKOE 000PYI0BaHHE.

B nmporpamme TeopeTHYECKHE CBEACHUSA JOMOJHSIOTCS MPAKTHUECKUMU
3aHATUAMU B COOTBETCTBMU C Y4eOHbIM IiaHOM 1o crenuaibHoctu 13.02.02
TemnocuaGxeHe U TETNIOTEXHUYECKOE 000PYI0BaHHUE.

[IporpamMmma COOEpPKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJIETISIEMOE HA U3yUEHUE pa3/ieoB U TeM B paMkax npeamera OY/[.03 Maremartuka

KonTponps kauectBa ocBoenus npeamera OY/1.03 Marematuka npoBOAUTCS B
MPOLECCE TEKYUIET0 KOHTPOJISA U IPOMEXYTOUHOU aTTECTALIUH.

Texyuuii KOHTPOJIb MPOBOJUTCS B IIpeenax y4eOHOro BpEMEHH, OTBEICHHOIO
Ha IpeIMeT, KaK TPaJuIMOHHBIMM, TaK M MHHOBALIMOHHBIMU METOJAaMH, BKIIOYas
KOMIIBIOTEPHOE  TecTHpoBaHHWe. Pe3yiabTaTbl KOHTPOJI  YUWUTBHIBAIOTCS  NpHU
MOJIBEICHUN UTOTOB IO MPEAMETY.

[TpomexyTouHas aTTecTarys IPOBOAUTCS B (popMe MTUCHMEHHOTO 3K3aMeHa o
UTOTaM M3y4eHUS AUCIUILTUHBIL.

1.2. Ileau u 3a7a4u Y4eOHOM TUCHMIINHBI

Peanmuzanust mporpammsl  yueOHo aucummuimabl OY (.03 Marematuka B
ctpyktype OOII CIIO HanpaBieHa Ha JOCTUKEHHUE LI T10:

ocBoeHMIO 00pazoBaTenbHbIX pesynbTatoB GI'OC COO: nuuynoctHbie (JIP),
metarnpeameTasie (MP), mpeaqmeTHbsie 6a30BOro YpoBHS,

MOJATOTOBKE OOYyYalOMMXCd K OCBOGHHIO OOmUX U MpodhecCHOHATBHBIX
komnereHu (nanee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO no cnenuaibHOCTH
13.02.02 TennmocHabxeHre U TEIUIOTEXHUYECKOE 000PYI0BAHHE.

B cootBerctBumn ¢ IIOOII COO coaep:xkaHue mporpaMMbl HampaBiIeHO Ha
JTOCTHKEHHE CICAYIONINX 331a4:

— ¢QopMupoBaHUE IEHTPATBHBIX MATEMAaTHYECKHX TMOHATHN (YUCJIO0, BEIMYWHA,
reoMeTpuyeckas Qurypa, nepeMeHHas, BEpOSITHOCTh, (DYHKIIHS), 00eCTeunBaroNIuX
MPEEMCTBEHHOCTh UM TMEPCIEeKTUBHOCTh  MaTeMaTHYecKoro  oOpa3oBaHUS
oOy4Jaronmxcs;

— TmojBefeHUE OOydYaroIMXCsl Ha JOCTYMHOM JiS HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYKAIOIIEro MHpa, MOHUMAaHHE MAaTeMaTHKH Kak
9JacTH OOIICH KyJbTYyphl YEIIOBEUECTBA;

— pa3BUTHE HWHTEUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MMO3HABATEIIbHONW  AKTUBHOCTHU,  HWCCJIEAOBATENbCKUX  YMEHUW, KPUTUYHOCTH
MBIIICHUS, HHTEpeca K U3YUCHUIO MaTEeMaTHKH;

— (¢dopmupoBaHHe (PYHKIIMOHAIIBHOH MaTEMaTHYCCKOH TpPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEeMAaTHUECKHE ACTIEKTHI B PEATbHBIX KM3HEHHBIX CUTYAIUSIX U TIPH
W3YyYEHUW JIPYTUX Y4EOHBIX TPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (QOopMyIHpoBaTh WX Ha A3BIKE MaTEMaTUKH U CO371aBaTh
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MaTeMaTU4YECKUE MOJENH, NPUMEHATh OCBOEHHBIM MAaTEMaTUYECKUM anmapar i
pelIeHNs MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIOPETUPOBAaTh M OLECHUBATh
MOJIyYEHHBIE PE3YIIbTAThI

B mnponecce ocBoenusa guctiuminael OY .03 MaTtematnka y 00ydaroniuxcs
IeJICHANPABICHHO (OPMHPYIOTCS yHHUBEpCAIbHBIC ydeOHBIC IeHCTBHUSA (manee —
YY), Bxmouas (QopMupoBaHME ~ KOMIIETEHIIMA B  oOjacTd  ydeOHO-
WCCIIEIOBATEIIbCKOM W TPOEKTHOW JEATENBbHOCTH, KOTOPBIE B CBOK OYEpElb
o0ecreunBarOT MPEEeMCTBEHHOCTh (GopMupoBaHus o60mmx kommereHmit OI'OC
CIIO.

®opMHUpOBaHUE YV OPUCHTHUPOBAHO Ha npoeccuoHaIbHOe
CaMOOTIpEIEICHHE 00YYaIOIUXCsl, pa3BUTHE 0a30BBIX YMPABICHUYECKUX YMEHUH IO
TUTAHUPOBAHUIO U MIPOEKTUPOBAHUIO CBOETO MPOPECCUOHAIBHOIO Oy AYIIETO.

VYyebnas mucuurmumaa OVYJ[.03 MaremaTuka COCTOMT U3 JBYX KYpPCOB:

«AnreOpa 1 Hayala MaTeMaTHYECKOTO aHalu3a» U «I eomMeTpusi».

Kypc «Aunrebpa u Hadama MaTeMaTHUYECKOrO aHAIW3a» SIBISIETCS OJHHM M3
HanOoJiee 3HAYMMBIX B ITPOrpaMMe CTapllei IIKOJIbI, IOCKOJbKY, C OAHOW CTOPOHBI,
OH 00€ecreynBacT HMHCTPYMEHTAIbHYIO 0a3y [UIsi M3y4eHHUS BCEX €CTECTBEHHO-
HAy4yHBIX KypCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JOTMYECKOE U abCTPaKTHOE
MBIIUIEHHE YYalllUXCi Ha YPOBHE, HEOOXOJUMOM Ui OCBOEHHS KYpCOB
nH(pOpMaATUKH, 00ILIECTBO3HAHMS, HICTOPUH, CIIOBECHOCTU. B pamkax gaHHOro Kypca
ydalivecs OBJIQJIEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas
hopMyJIHpyeT CBOU TIOCTHKEHUSI B MaTeMaTHIECKOU opMme.

Kypc anreOpsl 1 Hayan MareMaTHYECKOrO aHaliM3a 3aKJaJbIBa€T OCHOBY JUIS
YCTICTITHOTO OBIAJCHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHUsI OCHOBHBIX
TEHACHIIMIA SKOHOMHKH M OOIIECTBEHHOHN >XWU3HH, IMO3BOJISIET OPUEHTHUPOBATHCSA B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAThH
UX B IOBCEAHEBHOW *KHU3HU. B TOXe BpeMst oBiajeHne abCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH MaT€MaTUYECKUMH KOHCTPYKUUSMU pa3BUBAaCT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  YTBEPXKICHHS, HCIIOJIb30BAThH
000011IeHHEe W KOHKPETH3alWl0, aOCTparupoBaHHE W aHAJIOTHIO, (opmMupyer
KpeaTUBHOE M KpPUTHYECKOE MblluieHHe. B Xxoxe u3ydeHus anreOpbl UM Hayal
MaTEMaTHYECKOr0 aHaju3a B CTapllied IIKOJE ydalluecsl MOJIy4yaioT HOBBIA OIBIT
pelIeHrsT TPHUKJIATHBIX 3a7ad, CaMOCTOSITEILHOTO TOCTPOSHUS MaTeMaTHYECKUX
MoOJIeTIel peabHBIX CUTYAIli U MHTEPIPETAIINH MOTYICHHBIX PEIICHHUA, 3HAKOMSTCS
C MpUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKe U B UCKYCCTBE,
C BBIJAIOLIMMUCS MATEMAaTUHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAUMTENbHBIM BOCHUTATENBHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 ydeOHbI Marepuan, CrocoOCTBYIOMIMKI (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PECHMS, TaK W Uepe3 CHenuuKy ydeOHOW IesTeIbHOCTH,
TpeOyromIe caMOCTOATEIbHOCTH, aKKYPATHOCTH, MPOIOJKUTEIHON KOHIIEHTPAINH
BHUMaHUS U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN pe3ybTar.



B ocHoBe Meronuku o0ydyeHus anreOpe M HadajlaM MaTEMaTHMYECKOI'o aHaJln3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

CrpykTypa Kypca «Anredpa u Hayajla MaTeMaTHYECKOrO0 aHajIn3a» BKIIOYAET
CIEAYIOIIME COAEPKATEIbHO-METOANYECKHE JUHUM: «Uucna W BBIYUCICHUD,
«DyHKIMU U rpa@ukuy, «YpaBHEHUs] U HepaBeHCTBa», «Hadana maTtemaTnueckoro
aHanu3a», «MHOXKeCTBa UM JIOTHKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOIUYECKUE
JUHUM W3y4YalOTCs HAa MPOTSHKEHHH JABYX JieT OOydYeHMs B CTaplieil IMKoJie,
€CTECTBEHHO JOIOJHAA APYr Ipyra U MOCTENEHHO HACHIASACh HOBBIMM TEMAaMH U
paznenaMu. JlaHHBIN KypC SIBISIETCSI HHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSET B ceOe
COJIEp’)KaHUE HECKOJIbKUX MAaTEMaTHMYECKUX JUCLUIUIMH: anredpa, TPUTOHOMETpUS,
MaTEMaTUYECKANA aHalIu3, TEOpUs MHOXKeCTB M np. [lo mepe Toro kak ydamuecs
OBJIAJIEBAIOT BCE€ OoJee IMHUPOKMM MATEMATUYECKHM  allapaTtoM, Yy HHUX
MOCJIEIOBATEIbHO  (DOpMUPYETCI W COBEPILIEHCTBYETCS  YMEHHE  CTPOMTH
MAaTeMaTUYECKYI0 MOJEb PEAJbHOM CUTYyalluH, NIPUMEHATh 3HAHUSA, IOJyYCHHBIC B
Kypce «Aurebpa W Hayajga MAaT€MaTHYEeCKOro aHajiu3a», JJid pElIeHus
CaMOCTOSITENIBHO  C(POPMYJIMPOBAHHOW  MaTeMaTHMUECKOM  3ajaud, a  3aTeM
MHTEPIPETUPOBATH ITOJTYUYECHHBIN PE3yJIbTAT.

ConepxarenpHO-METOANYECKAsT JIMHUS «YuCna W BBIYKCICHHS 3aBEpPLIACT
(opMHpPOBaHUE HABBIKOB MCIIOIb30BaHMS JIEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW Ikojie. B crapmieil mikoie ocoboe BHUMaHHME YJIENSIETCA
(GOpPMHUPOBAHHIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAKOIIUX B ce0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpM 3amucu  JAEHCTBUTEIBHOTO 4YHCIA, YMEHHE
PAlMOHAIIBHO BBINOJHATH JEWCTBUS C HUMH, [J€JaTh MPUKUAKY, OLIEHUBATh
pe3ynpraT. OOyuwaromuecss TMOJYy4alOT HaBBIKK MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIGWCTBUM C 4YHCIIaMH, 3alMCaHHBIMH B CTaHIApTHOH dopme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHHI.

JIuHna «YpaBHEHMST M HEPABEHCTBA» pEaJU3yeTCsl Ha MPOTSIKEHHH BCETO
oOyueHuss B cCTaplield IIKOJIe, IOCKOJbKY B KaXJIOM pasleie MporpamMmbl
NPEeyCMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3ahad. OOydaromuecs OBIIAJEBAIOT
pa3JIMYHBIMA  METOJAMU DPEIICHUS LENbIX, PALMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucteMm. [lonydyeHHble yMEHUSI HCHOB3YIOTCS MPU HCCIECIOBAHUU (PYHKIUHN C
IIOMOLIBIO TIPOU3BOAHOM, PEIICHUM MNPUKIANHBIX 3a4a4 M 3a1a4 HAa HAXOXKICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHWH (yHKIuHU. JlaHHas coaeprKaTesbHas JUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUM BBIMOJIHATH PACUETHI IO (popMyIiaMm,
npeoOpa30BaHus LIEJbIX, PALMOHATBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TaKKE€ BBIPAKEHUMU, COJIepKAIUX cTeneHu u Jorapudmel. biaromaps
M3YYECHHUIO anreOpandeckoro Marepuaja MpPOUCXOAMT JalibHEWIee pa3BUTHE
QITOPUTMHUYECKOTO0 U aOCTPAaKTHOTO MBIIUICHUS yJaluxcs, GOpMUPYIOTCS HABBIKU
JENYKTUBHBIX PAacCyXJIE€HUH, padOTbl C CHMBOJIBHBIMU (OpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. Auredpa



npemyaraet  d(PpQGEeKTUBHbIE HMHCTPYMEHTBI U1  PEIICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJ1ay, HAIJISIHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

ConepxarenpHO-MeTOaUYEeCKass JHHUS «DYHKIIMM ©W  TpaduKh» TECHO
MEePEIUIETACTCS C APYTUMU JIMHUSIMU Kypca, IMOCKOJIbKY B KaKOM-TO CMBICJIE 3a7aET
MOCJICIOBATEILHOCTh M3YUCHUSI MaTepuaina. M3ydeHue CTEeneHHOM, MOoKa3aTelIbHOM,
JorapuMUUECKOd M TPUTOHOMETPHUUECKUX (PYHKIMM, UX CBOMCTB M TpadUKOB,
WCIIOJIb30BaHNE (DYHKITUN IJIsT pelieHus 3aja4 U3 APYTHX YYEOHBIX MPEIMETOB U
peanbHOM KU3HM TECHO CBS3aHO KakK C MaTeMaTHYeCKUM aHaJIu30M, Tak U C
peleHreM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToMm OoJibllloe BHUMAHHE YAEISICTCS
(hopMHUPOBAHUIO YMEHUS BhIpaXaTh (POpMyJaMHU 3aBUCHUMOCTH MEX]Y pa3TUYHBIMU
BEJIMUMHAMHU, UCCIIEA0BAaTh MOJydYeHHbIEe (DYHKIIUU, CTPOUTHh UX rpaduku. MaTtepuan
OTOM CONEPKATENBHOM JIMHAM HAlEJEeH Ha pa3BUTUE YMEHUM W HABBIKOB,
MO3BOJISIONIMX BBIPAKATh 3aBUCHUMOCTUA MEX]y BEIMYMHAMHU B pa3iInyHON dopme:
aHAJIMTUYECKOM, TpaduyecKkoi U cioBecHOM. Ero uzydyenne crnocoOCTBYET pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIIECHUI0O U KOHKPETH3allUU,
HCMOJIb30BAaHUIO AHAJIOTUH.

ConepxarenpbHas nuHus «Hawana MareMaTM4eckoro aHalin3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHMYE€CKMX, TaK M NPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYAIOIIMMCS, Y KOTOPBIX IMOSBIISIETCS BO3MOXKHOCTh HCCIIEOBATh U
cTpouTh rpaduku GyHKIUN, ONPEEsATh UX HAaUOOJIbIINE U HAUMEHBIIINE 3HAUCHHUS,
BBIYUCIIATh IWIom@aan ¢Guryp U OO0BEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasi cojepKarenbHas JIMHUAS OTKPBIBAET HOBBIE BO3MOXXHOCTHU
MOCTPOCHUSI MAaTeMaTUYECKHX MOJIENIEd peajdbHbIX CHUTYyallui, HaXOXKJICHHS
HaWIy4IlIero PElIeHUsI B MPUKIAAHBIX, B TOM YHUCIE COLUUAIbHO-3KOHOMHYECKUX,
3ajla4ax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaliu3a CIOCOOCTBYET
Pa3BUTUIO a0CTPaKTHOTO, (HOPMAIBLHO-JIOTUUECKOTO U KPEATUBHOTO MBIIICHUS,
(GhOpMHUPOBAHHUIO YMEHUHN Paclo3HaBATh MPOSBIICHUS 3aKOHOB MaTEMaTUKH B HayKe,
TeXHUKe u wucKkycctBe. OOywaromuecs Yy3HAIOT O BBIJAIONIUXCS PE3YJIbTATaXx,
MOJYYEHHBIX B XOJI€ PA3BUTHUSI MATEMATUKH KaK HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOAMYECKasT JUHHUS «MHOXECTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUU  MHOXKECTB. [ €OpeTHKO-MHOKECTBEHHBIC
MPEJCTABIICHHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MAaTEMaTHKW W MPEAJIararoT
HanboJiee YHUBEPCATbHBIN SI3bIK, OOBEIUHSIONMNNA BCE pa3/ielibl MAaTEMAaTUKH U €€
MPUJIOKEHUH, OHM CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE AUCIUIUIMHBI B E€IUHOE
nenoe. [losToMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY MOHUMATh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEeMAaTHMKU W UCIOJb30BaTh €ro IS
BBIPAXKEHUSI CBOMX MBICIICH.

B xypce «Anrebpa u Hauaga MaTeMaTUYECKOTO aHAIIN3a» MPUCYTCTBYIOT TAKKE
OCHOBBI MAaTE€MAaTHYECKOT'O0 MOJICIMPOBAHUSI, KOTOpPbIE IMpHU3BaHbI CHOPMHUPOBATH
HaBBIKU TTOCTPOEHUSI MOJEJIEH PEAIbHBIX CUTYAIMH, UCCIEAOBAHUS ITUX MOJENEH C



NOMOIIBIO anmapara aiareOpbl M MaTeMaTHYeCKOro aHaiu3a W WHTepHpeTaluu
MOJIYYCHHBIX pe3yJbTaToB. Takue 3agaHusi BIUIETEHbl B KaXIbIH M3 Pa3/esioB
MPOTPaMMBbI, MMOCKOJIBKY BECh MaTepHall Kypca IMIHUPOKO UCIOIB3YETCs JJIsl PEIICHUS
NPUKIAIHBIX 3a7ad. [lpu pemeHur peadbHbIX MNPAKTUYECKUX 3a]ad ydalluecs
Pa3BUBAIOT HaAO0JI01aTEeNIbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, MCHOJIB30BATh AHAJIOTHUIO, O000MATh W KOHKPETU3UPOBATH
npobiemy. JlearensHOCTh IO OPMHUPOBAHUIO HABBIKOB PEIICHHS PUKIAIHBIX 33729
OpraHm3yeTcsi B TMpollecce H3Y4YeHHs BceX TeM Kypca «Anrebpa u Havana
MaTeMaTUYECKOTO aHAIN3ay.

BaxxHocte yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHusi O0OYCJIOBJIEHa TIPAKTUYECKON 3HAUYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OOYYEHUS TEOMETPUM B HAIPaBICHUH JUYHOCTHOTO
pa3ButTUsl oOydaronuxcsi, ¢GopMupoBaHUA (DYHKIHMOHAIBLHOM MaTeMaTU4YeCKOU
IPaMOTHOCTH, M3YyYEHHUs JPYTUX y4eOHBIX NUCUUIUIUMH. Pa3Butne y oOyuarommxcs
MPABWIIbHBIX TMPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUH T€OMETPUUYECKUX
aOCTpaKkInii, COOTHOIICHHH PEAIbHOTO0 M UACAIBHOIO, XapaKTepe OTpPaKeHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUN W IPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME€ HayK U POJIM MaTeMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM MTO3HAHUU U B
MIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS Yy4allUXCs, a
TaKK€ KadyeCTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJalTalldd B COBPEMEHHOM
0OI1IECTBE.

['eomeTpust sBisIETCS OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmiero 00pa3oBaHMs, TaK KakK OOECINEYMBACT BO3MOXXHOCTh H3YyUYCHHUS Kak
JUCLUUIUINH €CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH, TAK U TyMaHUTapPHOM.

Jlornyeckoe MbIUIeHHE, (POPMUPYEMOE TIPU HM3YYCHHH OOYyJaroluuMUCs
MOHATUMHBIX OCHOB T€OMETPUM U MOCTPOECHUU IIETTOYKU JIOTUYECKUX YTBEPKIACHUH B
X0JI€ PEIICHUS] TEOMETPUUYECKUX 3aJ1ay, YMEHUE BBIABUTATh U OMPOBEPraTh TMUIOTE3bI
HETIOCPEJCTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O
IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpHEeHTHUPOBAThCA B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIaCTAX AEATENbHOCTH uesoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COLMAIbHOrO ObITHsA, ¢dopma
OTPAKEHUS OKPYKAIOUIET0 MHpA, YCIOBUE YCIEIIHOTO TMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus eHCTBUTENLHOCTH. OniepupoBaHre TPOCTPAHCTBEHHBIMU 00pa3amMu
00bEeIMHAET pa3HbIe BUJBI YUCOHOW U TPYAOBOM JACATEILHOCTH, SIBISCTCS OJHUM U3
po¢heCCUOHAIBHO BAXKHBIX KAaueCTB, IMOITOMY aKTyajlbHa 3ajadya (OpMUPOBaHUS Y
00y4Jaromuxcsi MPOCTPAHCTBEHHOTO MBIINIICHUS] KaK Pa3HOBUIHOCTH OOpa3HOIo
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B IMOATOTOBKE K MPaKTHUYECKOM
NEATEIbHOCTH 110 MHOTUM HaIPaBIICHUSIM.

Llens ocBoeHUs mporpaMMel yueOHOTo Kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHuss — o61ieo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE Pa3BUTHE OOYUaAIOIIMXCS



yepe3  obOecriedeHHE  BO3MOXKHOCTM  HPUOOpPETEHHUST W HCIOJIb30BaHMA
CHCTEMaTHYECKUX T€OMETPUUECKUX 3HAHUN U JIEHCTBUIA, CIeUU(UIHBIX T€OMETPHH,
BO3MOXXHOCTH YCIICITHOTO MPOJOHKEHHUs OO0pa30oBaHMUS IO CIEHHUAIBHOCTAM, HE
CBSI3aHHBIM C MPHUKJIAJHBIM HCTIOIb30BAHHEM F€OMETPHH.

[Iporpamma 10 TreoMeTpud Ha 0a30BOM YpOBHE TMpelHA3HA4YeHA IS
00yYaromuxcsi CpeAHeN MIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUN Ha
YpOBHE OCHOBHOTO 00ImIero ooOpa3oBaHus. Takum oOpazoM, oOywaromuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYECKUE YMEHHs, CBSI3aHHBIE CO
CHEIU(PUKON TEeOMETpUU M HEOOXOJUMBIEC NIJSl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu MIMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPHIO OoJiee Tiy0oKo, ecliu B
JanbHEHIIeM BO3HMKHET HEOOXOAMMOCTb B TIE€OMETPUYECKMX 3HAaHUSAX B
PO ECCUOHATIEHOM IESITEIbHOCTH.

JlocTkeHre 1LeM OCBOEHUS MpOorpaMMbl  OOECIEUMBAETCS PELIECHUEM
COOTBETCTBYIOIIMX  3aday. [IpuopuTeTHBIMH  3ajayaMud  OCBOEHHUS  Kypca
«I'eomeTpum» Ha 0a30BOM YPOBHE SIBJISIOTCSL:

e (opMHpoOBaHHE NPEICTABICHHUS O TEOMETPUN KaK YaCTU MUPOBOU KYJIbTYpPHI

M OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE PEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BpallleHUs KakK O
BAKHEUIIIUX MATEMAaTHYECKUX MOJEISAX, ITO3BOJISIOLIMX OIKUCHIBATh U
M3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA,;

e (opMupoBaHUE yMEHHUS paClO3HABATh HA YepTEkKaX, MOJICTAX U B PEATBHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPALICHUS;

e OBJIQJICHUE METOJAMH PEIICHUS 3aJad Ha TMOCTPOEHHUS Ha H300paKCHHIX
IPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupoBaHHE YMEHHS  ONEPUPOBATH OCHOBHBIMU  TOHATHSIMH O
MHOTOTPaHHHMKAX U TEJIaX BPALICHHS U UX OCHOBHBIMHU CBOMCTBAaMU,;

e OBJIQJICHUE QJITOPUTMaMHM PEIICHUS] OCHOBHBIX THIIOB 3a7a4; (OPMUPOBAHHUE
YMEHHUSI TPOBOJUTH HECJIOKHBIE JOKa3aTebHBIE PACCYXKIEHUSI B XOJe
pelieHusl  CTepeOMETPUYECKUX 3aady U 3aJad €  [PaKTUYEeCKUM
coaepKaHUEM;

e Pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEW OOydaronimxcs,
NIO3HABATEIBbHOM AKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBILUICHUS;

e (QopMupoBanue (QPyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON T'€OMETpHUU:
yYMEHHUE PacClO3HABaTh MPOSIBICHUS T€OMETPUUYECKUX TOHSITHI, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAIBbHBIX JKMU3HCHHBIX CUTYallUSAX W IPU HU3yYECHUH
Apyrux  y4eOHbIX  MpPEIMETOB,  MPOSIBICHUA  3aBUCHUMOCTEH  H



3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTh UX Ha SI3bIKE T'€OMETPUU MU CO3aBaTh
r€OMETPUYECKUE MOJIEINIU, TPUMEHITh OCBOCHHBIN IreOMETPUUECKUI anmnapar
JUISL PELICHUS] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnuuuTenbHOM OCOOCHHOCTHIO MPOTpaMMbl SBJISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B Hayalle €ro U3y4eHHs 3ajad, peliaeMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUS, U ONpPEACIIEHHBIM O00pa30M OpraHu30BaHHAas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIeMy
U3YYEHUIO MIPEAMETA.

[Ipeanourenue OTHAETCA HAIIISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs, TO
€CTh TEOPETHUYECKUE 3HAHHA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
IIPAKTUYECKOM JeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4Yaluxcsi B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET PEIICHUA 3a/1ad Ha CO3/IaHUE
IIPOCTPAHCTBEHHBIX O0pPa30B U 33Ja4 Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpaza TPOBOAUTCS C OMNOPOM Ha HAMISAHOCTh, a
ONepupoBaHUE O0pPa3oM — B YCJIOBUAX OTBJICUYEHMSI OT HAIJSAHOCTH, MBICIEHHOIO
MU3MEHEHUS €r0 UCXOIHOTO COJIEpKaHUS.

OcHoBHBIE cofiepKaTeNIbHbIe JIMHUU Kypca «l'eomeTpumn»: «MHOTOrpaHHUKNY,
«IIpssMple M TUIOCKOCTM B IIPOCTPAHCTBE», «Tema BpameHus», «BekTopsl H
KOOpJIMHATBI B MpOCTpaHCTBe».  DOpMUpOBaHME  JIOTMYECKUX  YMEHHM
pacnpezensercs He TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO U TI0 ToAaM 00y4eHus
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil mporpaMMmbl, pacOpeAci€HHbIM IO ToJaM O0Oy4yeHus,
CTPYKTYPUPOBAHO TAKUM 00pa30M, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMH MOHATUIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYNATEIbHO, C COOIIOICHUEM
MPUHIINUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAJINCh B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPECTABICHUN 00y4aroIuXCcsl, pacluupsis U yriayonss e€, o0pasys
MPOYHbIE MHOKECTBEHHbIE CBS3U.

1.3. OOmasi XxapakTepuCcTUKA Y4eOHOU TUCUMILIHHBI

Hucrunmaa OY J1.03 Maremarnka uzy4aetcs Ha 6a30BOM YpOBHE.

Hucunmnaa OY /(.03 Marematrika UMEET MEXIUCHUIUIMHAPHYIO CBSI3b C
npeaMeTaMu 00Ie00pa30BaTENFHOTO M JAUCIUIUIMHAME O0IIenpodecCuoHaTILHOTO
[IMKJIa; UH)KEeHepHas Tpaduka.

Hucunmmaa OVY][.03 Marematnka HMEET MEXIUCUUIUIMHAPHYIO CBSI3b C
yuebHo mucrumimHon OI1.08 «OcHOBBI SKOHOMHKIY 001IENPOGECCHOHAILHOTO ITUKIIA
B YaCTU PA3BUTHUSI MAaTEeMaTHUYECKOM, (PMHAHCOBOM, YUTATEIILCKOW, €CTECTBEHHO-HAYYHOM
IpaMOTHOCTH, a Takke (GOPMUPOBAHMUS OOIIMX KOMIETEeHIM B cdepe padoThl ¢
UHpOpMaIMed, CaMOOpPraHU3alMK ¥ CaMOYIIPABIICHUS, KOMMYHUKAIIHH.
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ConmepkaHue  IMCUMIUIMHBI  HAINPABJIEHO HA  JIOCTWXKEHWE  JIMYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB 00yUYeHus, periaMmeHTupoBaHHbIX OI'OC
COO.

B npoduibHy0 COCTaBISIONIYIO IO AMCHUILUIMHE BXOIUT MPO(ecCHOHATBLHO
OpPHEHTHPOBAHHOE COAEp)KaHUE, HeoOXoauMoe Ui (OPMUPOBAHUS y OOYYAIOLIHXCS
001X 1 MPO(HeCCHOHATFHBIX KOMIIETEHITHH.

B 1mensx moaroroBkm oOywaromuxcs K Oyaymed mpodeccHoHaTbHON
NesATEeNbHOCTH MNpu H3ydyeHun ydyeOHoro mpeamera OVY]I.03 Marematnka ocoboe
BHUMaHHUE yJIESeTCs] MPUMEHEHUI0 MaTeMaTHYeCKUX 3HAHUM B MPO(eCcCHOHATBHON
NEeSATENBHOCTH.

B mporpamme no aucuumimae OVYJ1.03 Maremaruka, peanusyeMoil mnpu
NOAroTOBKE  oOywarommxcsa 1o  mpodeccusiM, MNpodUILHO-OPUEHTUPOBAHHOE
COJIEp)KaHME HAaXOAUT OTpaxkeHue B Temax: «[lapannenbHOCTh TPAMBIX H
IJI0CKOCTEW», «IlepneHaNKyISIpHOCTh MPSAMBIX U IJIOCKOCTEN», «MHOTOTrpaHHUKHU.
O0bemMbl MHOTOrpaHHHKOBY», «Tema BpamieHus. OO0beMbl W TOBEPXHOCTH Tell
BpalleHus», «[I[puMeHeHne Npon3BOIHOMN.

1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHUS YUeOHOI AUCIIUILINHBI

B pamkax mporpammel yueOHoM aucuumummabsl  OY/[.03  Maremaruka
OOy4aronIMMUCS OCBauMBAIOTCS JIMYHOCTHBIE, METANpPEIMETHbIE M MPEAMETHBIC
pe3yabTatbl B cooTBeTcTBUM C TpeboBanusmu DPI'OC cpennero o061iero
obOpazoBanus: tuuHocTHbie (JIP), metanpeamernsie (MP), mpeametnsie (I1P):

Koawbt [Inanupyemble pe3ybTaTbl 0CBOCHHUS Y4eOHOM M CUMIIJIMHbI BKJIIOYAKOT:
pe3yJbTaTo
B

JInuHnocTHbIE pe3yabTaThl (JIP)

JIP 01 c(OPMHPOBAHHOCTh TPAXKJAHCKOM IMO3UIMK OOYy4aroIlerocss Kak akTHUBHOIO H
OTBETCTBEHHOTO  WJi€Ha  POCCHHCKOro  oOuiecTtBa,  MNpPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMH,
Opolenyp TpaxaaHcKoro ooOmiectBa (BbIOOpPBI, OMNPOCBI U Mp.), YMEHHE
B3aMMOJICHICTBOBaTh C COLMAIbHBIMH HHCTUTYTaMH B COOTBETCTBUM C UX
(GYHKUIUSAMHU M Ha3HAUECHUEM.

JIP 02 c(OPMHPOBAHHOCTh POCCUHUCKON TI'pa)TaHCKOM WIACHTUYHOCTH, YBAXKEGHUSA K
IIPOLIJIOMY U HACTOSIIEMY POCCUMCKOM MaTEMaTUKH, LICHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBL,
K HCIIOJIb30BAaHHUIO ATHUX JOCTH)KEHUH B JIPYTHX HayKax, TEXHOJIOTHUSX, cdepax
HYKOHOMUKH.

JIP 03 OCO3HAHME JIyXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapona; c(hOPMHUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMsI, STUYECKOIO IMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTYDKEHUNM HAYKM U JEATEIBHOCTBIO YUYEHOIO; OCO3HAHHUE
JMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMUMBOro OyayIIero

JIP 04 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOUasi 3CTETUKY MAaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEUICHH, pacCyXIeHU; BOCIPUUMYHBOCTh
K MaTEMAaTHYECKUM aCleKTaM pPa3JIMYHbIX BUJIOB HCKYCCTBA

JIP 05 c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHSATh MATEeMAaTUYECKUE 3HAHHS B HMHTEpecax
3I0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY
3/I0pOBBIO (30pOBOE NMUTAHME, COATAHCHPOBAHHBINA PEXHUM 3aHATHHA M OTJbIXA,
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Koapl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

perynspHas (u3HUECKas aKTHBHOCTh); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPH
3aHATHUSAX CHOPTHUBHO-03/I0POBUTEIBLHON JEATEIIbHOCTHIO

JIP 06

TOTOBHOCTL K TPyAY, OCO3HAHWEC ICHHOCTU pr,Z[OHIO6I/I5I; HHTCPCC K pa3JINIHbIM
cdepam npodeccuoHATBHON NeATeIbHOCTH, CBSI3aHHBIM C MATEMATUKOU U €€
NPUIIOKESHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBII BBIOOp OyayIeit npodeccuu u
PCAIM30BbIBATH CO6CTB€HHBI€ JKU3HCHHBIC ITIJIaHbI, TOTOBHOCTD U CHOCOGHOCTB K
MaTeMaTUIeCKOMY 00pa30BaHUIO M CAMOOOPa30BaHHIO HA MIPOTSHIKCHUH BCEit
JKU3HH, TOTOBHOCTb K dKTUBHOMY YY4aCTUIO B PCHICHUHN ITPAKTUYCCKUX 3a/1a4d
MaTeMaTHYEeCKOU HAIpaBJICHHOCTHU

JIP 07

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpbl, TOHUMAHHUE BIUSHUS COIIMAIBHO-
SKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHUE TIPUPOAHON U COITUATBHOU CPEIbl,
OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTMYECKUX Mpo0JieM; OpUSHTAIUS Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH /I PEIICHMS 3a71a4 B 001aCTH
OKpYKarollen cpe/ibl, IIIaHUPOBAHUE MOCTYMKOB U OLIEHKH UX BO3MOMHBIX
MOCIIEACTBHM JJIsl OKPYXKAIOLIEH cpeibl

JIP 08

C(i)OpMI/IpOBaHHOCTb MHPOBO33pCHUA, COOTBCTCTBYIOIICTI'O COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6H.I€CTB€HHOI>1 IIPpaKTUKHU, IOHUMAHHUC MaTeMaTH4eCKOM HayKHu
Kak C(bepbl YeJIOBEUYECKON JACATCIIbHOCTH, 3TAaIlOB eé Pa3BUTHUA U 3BHAYUMOCTHU IJIA
Pa3BUTHA HUBUIIM3AlMHU; OBJIAACHUC A3BIKOM MATECMATUKH U MaTeMaTU4eCcKoi
Ky.]'[LTypOﬁ KaK CpCACTBOM IIO3HAHHUA MUPA; TOTOBHOCTb OCYIICCTBJIATD
IMPOCKTHYIO U UCCJICAOBATCILCKYIO JCATCIbHOCTD NHANBUAYAJIbHO U B I'PYIIIIC

MeTtanpeamMerHbie pe3yabTarbl (MP)

MII

ITo3naBarensHbIe Y'Y /]

bazoBrle Jornueckue qeiicTBUSA

MIT 01

BBISIBIIATh U XapaKTE€PU30BaTh CYIIECTBEHHBIEC IPU3HAKH MATEMATHYECKUX
00BEKTOB, MOHATUIN, OTHOLIEHUI MEXIy NOHITUIMU; (POPMYITHPOBATH
orpezeNieHusl NOHITUI; yCTaHABIMBATh CYIIIECTBEHHbIN MPU3HAK KiIaccu(UKaIiH,
OCHOBaHUs AJis 000011IeHUs] M CpaBHEHUS, KPUTEPHH MPOBOIMMOTO aHAIM3a

MII 02

BOCIIPUHUMATD, (l)OpMy.]'II/IpOBaTB 151 HpeO6pa30BBIBaTL CYKACHUA: YTBEPAUTCIILHLIC
" OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC 1 06H_II/I€‘; YCJIOBHBIC

MIT 03

BBIABJIATE MATCMATHYCCKUC 3dKOHOMCPHOCTH, B3dMMOCBA3U U NPOTHUBOPCHHUA B
(baKTax, JaHHBIX, Ha6J'IIOI[eHI/I$[X U YTBCPXKACHUAX; IPEAjIaraTb KpPUTCPUU IJIA
BBISIBJICHU A SaKOHOMepHOCTefI n HpOTHBOpe‘II/Iﬁ

MII 04

ACIaTb BBIBOABI C  HCIIOJIB30BAHUCM 34aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIAYKTUBHBIX YM038.KJIIO‘IGHHI>'I, YMO3aKHIOquHﬁ 110 aHaJIOT'Nn

MII 05

IIPOBOAMTH CaMOCTOSITENIBHO JOKa3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEP)KIECHUMN
(IpsiMBIE ¥ OT MPOTHUBHOTO), BBICTPaUBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTpIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHHSI U BBIBOBI

MII 06

BLI6I/IpaTL CII0co0 peuICHuA y‘-IC6HOI>i 3aga4du (CpaBHI/IBaTL HCCKOJIbKO BApUAHTOB
peuicHus, BLI6I/IpaTL HanOoee MOAXOIAIIUN  C y‘-IéTOM CaMOCTOATECIBHO
BBIJICJICHHBIX KpI/ITCpI/ICB)

bazoBrie nccaegoBaTenbckyue ASHCTBUS

MII 07

UCIIOJIb30BaTh BONPOCHI KAk MCCIENOBATEIbCKUM HWHCTPYMEHT IO3HAHUS;
¢opMynupoBaTh  BOINpPOCHl,  (UKCHPYIOIIUWE  IMPOTUBOpEUHe,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOe, (OpMHUpOBaTH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO IIO3UIIMI0, MHEHHE

MII 08

MPOBOJIUTh CAMOCTOATENIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBICHHS, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTY O0BEKTaMH, SIBICHUSIMU, IPOIIECCAMU

MIT 09

CaMOCTOSITENIbHO  (OPMYNIHMPOBAaTh 000OLIEHUS H BBIBOABI [0 pE3ylbTaTaMm
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

OpOBEAEHHOTO  HAONIONEHUs, HWCCIEAOBaHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyIbTaTOB, BEIBOJOB M 0000IIEHU I

MII10

IMPOrHO3UPOBATHL  BO3MOXHOC PA3BUTUC TIPOLECCA, a TaKKC BbIABHUIATbH
MPCAITI0JIOXKCHHUA O €T0 Pa3BUTHUH B HOBBIX YCIIOBUAX

Pa6ota ¢ nuadpopmanueit

MII11

BBIABJIATD Z[G(I)I/IL[I/IT I/IH(i)OpMaI_[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX IJis1 OTBCTA Ha BOIIPOC
W IJId pCHICHUA 3aaa4n

MII12

BLI6I/IpaTB I/IH(i)OpMaI_[I/IIO U3 HCTOYHHUKOB PA3JIMYHBIX THIIOB, AHAJIN3HUPOBATH,
CUCTCMATU3UPOBATL U HHTCPIPCTUPOBATH I/IH(I)OpMaI_[I/IIO pPa3jiMuHbBIX BUAOB H
dbopM TpeICTaBICHUS

MITI13

CTPYKTYpUpOBaTh HWH(MOPMAIIIO, TPEACTABISATh €€ B pPa3IMYHBIX (popmax,
WTIOCTPUPOBATh rpaduvecKu

MII14

OLICHUBATh HAAEKHOCTh MH(POPMAILIUHU 110 CAMOCTOSITENLHO C(HOPMYITHPOBAHHBIM
KpUTEpUIM

MK

Kommynukatussie Y'Y /|

OO01enue

MK 01

BOCIIPUHUMATb H q)OpMy.]'H/IpOBaTL CYKACHUA B COOTBECTCTBHUU C YCIIOBUAMH U
OeIsAMHU O6H.[CHI/IH; SICHO, TOYHO, I'PaMOTHO BBIPAXKATHb CBOKO TOYKY 3pCHUA B
YCTHBIX W INHUCBMCHHBIX TCKCTAX, AaBaTb IOJACHCHHA 110 XOAY PCHICHUSA 3alavu,
KOMMCHTHPOBATH HOJ'Iy‘IGHHLIfI pe3yibTar

MK 02

B XO0A€ O6CY)KI[CHI/I5{ 3aaBaTb BOIIPOCHI II0 CYIICCTBY O6CY)KI[21€MOI71 TCMBI,
HpO6J'IeMBI, pemaeMoﬁ 3aJa4yy, BbICKA3bIBaAThb HWACH, HALCICHHBIC Ha IIOHMCK
pelmicHus; COIIOCTABJIATH CBOU CYXIACHUSA C CYXIACHUAMHU JPYIruxX YYaCTHUKOB
Aauaiora, O6Hapy)KI/IBaTB pas3iinuue U CXOACTBO HOSHHHﬁ; B KOppeKTHOI\/'I (bopMe
q)OpMy.]'II/IpOBaTB pa3HoryIaCus, CBOM BO3PAKCHUA

MK 03

NpPEICTaBIATh PE3YNbTaThl PEHICHUs 3a/JadyM, SKCIEPUMEHTa, HCCIeI0BaHUs,
IPOEKTa; CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3a/ad
IPE3CHTAIMHU U OCOOCHHOCTEN ayAUTOPUH

CoTpyAHUYECTBO

MK 04

MOHMMATh ¥ WCIOJIb30BaTh IPEUMYINECTBA KOMAHIHOW ¥ WHIMBUAYATBHON
paboTel TpH peUmICHUHM y4YeOHBIX 3aJa4, MNPHHUMATH IeJb COBMECTHOM
JESTEIIbHOCTH, TUTAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pPabOThI, pacmpeesiTh
BUJIbI paboOT, JIOTOBApWBATHCS, OOCYXKAATh TMPOILIECC U Pe3yibTaT padoThI;
000011aTh MHEHUSI HECKOJBKHUX JIFOJIeH

MK 05

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkJeHHs, OOMeH MHEHUH,
«MO3TOBBI€ IITYPMbI» U UHBIE); BBIIOJHATH CBOI 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEUCTBHS C JPYIMMHU WIE€HAMHU KOMAaHJbl, OLEHHBATh
Ka4eCcTBO CBOET0 BKJIaJa B OOILIMI MPOJYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJEHCTBUS

MP

Perynarusueie YV /|

Camoopranu3zanus

MP 01

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 peIIeHus ¢
y4€TOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OpMaLIUK

CaMOKOHTPOJIb

MP 02

BJlaJeTh HaBBIKAMM II03HABaTEIbHOM pe(bHeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX
JEHUCTBUI M MBICIUTEIBHBIX mponeccoB, UX pEe3yJIbTaTOB, BJIAACTH criocoboamMu
CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpoHuecCa U pe3yljibTaTa PpCIICHUA MaTeMaTH4eCKOM
3aga4un

MP 03

NpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh MpH PEUICHUH 3aauH,
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HAlJICHHBIX OMMOOK, BBISIBICHHBIX TPYTHOCTEH

MP04

OLICHUBATh COOTBETCTBHE pE3yibTaTa LEIH M YCJIOBUSAM, OOBACHATH NMPUYMHBI
JOCTHKEHUS WM HE JTOCTHXKEHUS PE3YNIbTAaTOB JIEATENbHOCTH, HAXOUTh OIINOKY,
JIaBaTh OLICHKY MPHOOPETEHHOMY OIBITY

IIpenmeTHbie pe3yiabTarsl 6a30Bblil (I1P)

Aaredpa

ITP 01
ITP 01.1

ITP 01.2

ITP 01.3

ITP 01.4

OnepupoBaTh NOHATHUSAME: PallMOHATLHOE U ACHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAs U JeCATHYHAs APOOb, TPOLEHTHI.

Brimonusate apudmernyeckue onepannu ¢ paluoHaIbHBIMH U JHCTBUTEIbHBIMU
YHCIIaMHU.

BrimonHsaTe npubnmkEHHBIE BEIUMCICHHUS, UCIIONIB3YS IPaBUIIa OKPYTICHUS,
JeNaTh TPUKUAKY U OLIEHKY pe3ysIbTaTa BEIYUCICHUI.

OnepupoBaTh MOHATUSMU: CTETICHD C IIEJIBIM MMOKa3aTeneM; CTanapTHas popma
3aMucy AEMCTBUTEIHHOTO YKCIIa, KOPEHb HATYPAJbHOM CTENEHH; UCIO0Ib30BaTh
MOAXOAIIYIO (hOPMY 3aMUCH ACUCTBUTEIBHBIX YUCEI IS PEIICHUS MPAKTHYECKUX
3a]a4 U IPEeICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHUSAMH: CHHYC, KOCUHYC U TAHT'€HC TPOU3BOJILHOTO YTJia;
MCIIOJIb30BAaTh 3aIlMCh MPOU3BOJILHOTO yIJIa Yepe3 0OpaTHbIC
TPUTOHOMETpHUYECKUE HYHKITUH.

ITP 02
ITP 02.1

ITP 02.2

ITP 02.3

ITP 02.4

IIp 02.5

OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPaBHEHHUE, HEPABEHCTBO; 1IEJI0€,
palroOHAIBHOE, UPPALIMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATe mpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHMS.

BoinonHsATe mpeobpazoBaHus LENbIX, PALMOHATIBHBIX U UPPallMOHAIbHBIX
BBIPAKEHHI U pelIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUsS U HEPABEHCTBA [UIS PELIECHUs MATEMAaTUYECKUX 3a1a4 U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

MozenupoBaTh peajabHble CUTYAI[MH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHHUS,
YPaBHEHUsI, HEPABEHCTBA 110 YCIOBUIO 3a7a4l, UCCIEA0BATh [IOCTPOCHHBIE MOEIIH
C MCIIOJIb30BAaHHUEM arrapara ajareopsl.

TP 03
TIp 03.1

ITP 03.2

ITP 03.3

OnepupoBaTh NOHATUAMU: PYHKIIHS, CIIOCOOBI 3aJaHUs QYHKIIMH, 00JIaCTh
ornpezieNieHus] U MHOXECTBO 3HaYeHUI pyHKIMHU, TpaduK QyHKINN, B3AUMHO
oOpaTHbIe PYHKIIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTD U HEUETHOCTD (DYHKUNHU, HYIH (PYHKINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBathk rpaduku GQyHKIUN A1 peLICHUS] YpaBHEHHH.

Ctpoutb u untath rpaduky TMHEHHON (YHKINH, KBaIpaTUUHON QYHKIINH,
CTeNeHHON (YHKIUH C LEIbIM MTOKa3aTeJIEM.

Hcnonb3oBath rpaduku GyHKIUN A1 UCCIEA0BAaHUS TTPOLIECCOB U 3aBUCUMOCTEM
IIPU PEIIeHUH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB U pealIbHOM JKU3HH;
BbIpaXxaTh (OpMYyJaMH 3aBUCUMOCTH MEX1Y BEIMYMHAMHU.

ITP 04

OnepupoBath NOHATUSAME: MOCIEI0BATEIILHOCTD, apupMeTHUECKas U
reoMeTpHuyecKas Mporpeccuu.
OnepupoBaTh NOHATHSIMH: OECKOHEYHO yOBIBAIOIIAsi FEOMETPHUECKAs
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nporpeccusi, CcyMma 0€CKOHEYHO YOBbIBAIOILEH reOMETPUIECKON MPOTPECCHH.
3agaBaTh [10CIE0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMU.
Hcnonp30BaTh CBOMCTBA MIOCIIE0BATEILHOCTEN U POTPECCUM [Is PELLICHUS
peasIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

ITP 05 OrniepupoBaTh NOHATUSMU: MHOXECTBO, OIl€pallMy HaJl MHOKECTBaMH.
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT [js ONHUCAaHUs PEAbHBIX
IPOIIECCOB U SIBJICHUH, P PEIICHUH 33Ja4d U3 IPYTUX YIEOHBIX IPEIMETOB.
OnepupoBaTh NOHATUSIMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

ITP 06

TP 06.1 OnepupoBaTh NMOHATHAMM: HaTypaJbHOE, LIEJIO€ YHCIIO; UCIIOJIB30BATH NPU3HAKU
JEIMMOCTH LENbIX YHCEN, Pa3JOKEHUE YHUCIIa HAa IMPOCTbIE MHOXXHUTEIH MJIs
peleHus 3a1a4.

IIP 06.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBLHBIM [T0KA3aTEJIEM.

P 06.3 OnepupoBaTb MNOHATHSAMHU: JorapupMm dYucia, JECATUYHBIE U HaTypajlbHbIE
J0rapudMBI.

ITP 07

ITP 07.1 [TpuMeHsATH CBOMCTBA CTENEHH [T IPEOOPa30BaHUS BBIPAXKEHUI; OTIEPUPOBAThH
HOHSTHUAMM: I1I0Ka3aTE€IbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
IIOKAa3aTeNbHbIX YPABHEHUH U HEPABEHCTB.

1P 07.2 BrimonsaTe npeoOpa3oBaHus BRIPAKEHUN, COACPIKAIINX JIOTapU(MBI;
OTIEPHPOBATH MOHATHIMHU: JIOTapH(PMHUUECKOE YPaBHEHNE W HEPABEHCTBO; pPelIaTh
OCHOBHBIE THITBI JIOTAPHU(PMHUUYECKIX YPABHEHUH 1 HEPABEHCTB.

ITP 07.3 Haxoauts pemenus NpocTeUnX TPUrOHOMETPUYECKNX HEPABEHCTB.

I1P 07.4 OnepupoBaTh NOHATHSAMM: CHUCTEMA JIMHEWHBIX YpPaBHEHMM U €€ pELICHMUE;
MCIIOJIb30BaTh CUCTEMY JINHENHBIX YPaBHEHUH JUUIs pELICHMsI IPAKTUYECKUX 3a1a4.
Haxoouts penieHuss NpOCTEWININX CHCTEM U COBOKYIHOCTEH palMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.

ITP 07.5 MogenupoBaTh peajbHbIE CUTYAI[MH Ha SI3bIKE aireOphl, COCTABIATH BBIPAKECHMS,
YPaBHEHHUs, HEpPABEHCTBA M CHUCTEMBbI [0 YCIOBUIO 3a/ladyd, MCCIEN0BaTh
IIOCTPOCHHBIE MOJIENU C MCIIOJB30BAaHUEM almapara aareopsl.

ITP 08

ITP 08.1 OnepupoBatb MOHSATHAMH: nepuoandeckas GyHKIMS, MIPOMEKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyMa (QYHKIMH, HauOoybpliee U
HauMEHbIlIee 3HA4YeHHs (QYHKIMM Ha NPOMEXKYTKE; MHCIONb30BaTh HX IS
UCCIIeIOBaHMs PYHKIINU, 3aJaHHOU IpaduKOM.

TIP 08.2 OnepupoBaTh MNOHATUSIMU: TpadUKU TOKa3aTeNbHOM, JjorapudMuyecko u
TPUTOHOMETPHUUECKUX (YHKIMI; H300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U
MCIIOJIb30BATh JJIsl PEILIEHUS] YPaBHEHHI U HEPABEHCTB.

TIP 08.3 N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JIMHEWHBIX YpaBHEHHH U

WCITOJTH30BATh WX JIJISL PEIICHHS CHCTEMBI TMHEHHBIX YpaBHEHUH.
Hcnonp3oBath rpaduku GyHKITUN 7151 KCCIIEOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH
U3 IPYruX Y4EeOHBIX AUCITUTUINH.
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ITP 09
ITP 09.1

ITP 09.2

ITP 09.3

OnepupoBaTh NOHATHUSAMH: HENpepbiBHAas (YHKIMA;, NPOM3BOAHAS (YHKINU;
UCIIOJIb30BaTh TE€OMETPUYECKHUNA U (PU3NUECKUN CMBICT TIPOU3BOIHON IS PELICHUS
3az1a4.

Haxoaute mnpou3BOAHBIE 3IIEMEHTAPHBIX (YHKUIWN, BBIUUCIATH IMPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOU3BOIHYIO Uil MCCIENOBaHHUS (PYHKIIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO TPA(HKOB.
Hcnonb3oBaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIEro pELICHHS B
IIPUKJIAHBIX, B TOM YUCJIE COLUAIBHO-D)KOHOMUYECKUX, 3aa4ax.

OnepupoBaTb  NOHATHSAMM:  II€pBOOOpa3Hass W MHTErpajl;  IOHUMATh
FEOMETPUUECKUN U (PU3UYECKUI CMBICI UHTErpaa.

Haxoaute mepBoOOpa3HbIe 3IEMEHTApHBIX (PYHKIWH; BBIYUCIATH HHTErPAN IO
dbopmyne Herorona—JleitOuuiia.

Pemwlate npukinagHele 3agadd, B TOM 4YHUCJIE COLMAJIbHO-D)KOHOMHYECKOTO H
(uU3NYECKOro XapakTepa, CpeACTBaMU MAaTEMaTUYECKOIO aHAIN3a.

I'eomerpus

ITP 10
ITP 10.1

ITP 10.2

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEUICHUH
FeOMETPUUYECKHX 3a/1au.

OHGpI/IpOBaTI) IIOHATUAMUNU. HapaJIJICJII)HOCTI) n HepHCHI[I/IKy.HﬂpHOCTI) Hpi[MI)IX nu
IJIOCKOCTEH.

KnaccudumupoBarh B3aUMHOE paCHOJIOKEHUE TPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

ITP 11
IP 11.1

ITP 11.2

OnepupoBaTh NOHSTHUSMU: JIBYTPAaHHBIM Yroj, TpaHd ABYTPAHHOTO yria, pedpo
JBYTPAaHHOI'O yIJa; JIMHEWHBIA yroJ JBYIPAHHOIO YyIja; TpajycHas Mepa
JIBYTPaHHOI'O yTJa.

OnepupoBaTb MOHATUSAMHU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKJIbBIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOIPAHHUK.
PacriozHaBaTh  OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (THMpaMuia; MpuU3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHHUKH, BBIOMpasi OCHOBAHUA I KJacCU(pUKAIIUU
(BBIIYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHUKH; IPaBWJIbHbBIE MHOTOTPaHHHKHU;
IpsIMble M HAKJIIOHHBIE TPU3MBI, TTapaslICIeIUIIE bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.
OOBSACHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CJICIOB.

Ctpouth cedyeHHs MHOTOTPAaHHHUKOB METOJOM CJIE€JIOB, BBINOJIHSTH (BBIHOCHBIE)
IUIOCKHUE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHU3Y.

ITP 12
ITP 12.1

ITP 12.2

Pemate 3amaum Ha HaxXxoXXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuTMaM, MNOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUEC MCTOABI IIPU PCIICHUU
CTAHAAPTHBIX MAaTCMATUYCCKUX 3aJla4 Ha BBIYHUCJIICHUC paCCTOHHI/Iﬁ MCKAY ABYMS
TOYKaMH, OT TOYKH 1O HpHMOfI, OT TOYKH OO0 IINIOCKOCTHU, MCKAY
CKPCIIUBAOINUMUCS ITPAMBIMHU.

Pemiate 3amaym Ha HaXO0XXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuT™MaM, MOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPpU PCIICHUU
CTaHJApPTHBIX MAaTEMAaTUYCCKUX 3aga4 Ha BBIYHCIICHUC YrJjioB MCKIY
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CKPELIMBAOIIMMHUCA IPAMBIMH, MEXAY IPSIMOM U  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, IByTPAHHBIX YIJIOB.

[P 12.3 Bbraucnare o0bEMBI M IUIONIANM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMpia) ¢ OpuMEHeHHeM (OpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
wiomaasIMH IIOBEPXHOCTEH, 00bEMaMH OJIOOHBIX MHOTOI'PAHHHUKOB.

ITP 13

ITP 13.1 OnepupoBaTh NOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

[P 13.2 W3Bnekatb, NpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (DUTYpaX, MPEICTABICHHYIO HA YepTeKax H
PUCYHKaxX.

P 13.3 [TpumensTp reomerpudeckue (akThl I PEHICHUS CTEPEOMETPHUYECKUX 3aad,
IIPEANOIAralOIMX HECKOJIBKO I1aroB pELICHHs, €CIM YCJIOBHS IPUMEHEHMS
3aJaHbl B IBHOH (opme.

ITP 14

I1P14.1 [IpumeHATH  mpoCTEMIIME  IPOrpaMMHBIE  CpeACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3aJau.

IIP 14.2 [TpuBOoIMTE IIpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOAC U JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATH IOJIyYE€HHBIE 3HAHHWA Ha MPAKTUKE: aHAJIU3UPOBaThb peajlbHBIC
CUTyallud M TPUMEHATb H3Y4YCHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYecKu C(HOpMYyIMPOBAHHOM MpOOJIEMbl, MOAEIUPOBATH pealibHbIE
CUTyallud Ha $A3bIKE TIE€OMETPHUM, HCCIEN0BaTh IIOCTPOEHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T€OMETPHUUECKHMX MOHATHM W TeopeMm, ammapaTta anreOpsl;
pemiarb IMPaKTUYECKUE 3aJaud, CBSA3AHHBIE C HAXO0XKICHUEM I'E€OMETPUYECKHUX
BEIIUYMH.

ITP 15

ITP 15.1 OnepupoBaTh MOHATUAMH: IUIMHIPUYECKAs TOBEPXHOCTb, 00pa3yromue
LUIUHAPUYECKON TOBEPXHOCTH; IHIIMH/P; KOHUYECKas TIOBEPXHOCTb,
o0pa3yrolre KOHMYECKOH MOBEPXHOCTH, KOHYC; cepruieckas NOBEPXHOCTb.
PacnioznaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLEHHUS.

P 15.2 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOH, OCHOBAHME LIAPOBOI0 CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

TP 15.3 Boruucnare 00bEMBI 1 TUIOMIAAN TOBEPXHOCTEH TN BpallleHHsI, TeOMETPHUECKUX

TeJI C MPUMEHEHUEM (popMyi.
ITP 16

ITP 16.1 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAaHHBIM B c(epy U OMHCAHHBIN
0KOJI0 cepsl; chepa, BHCaHHasi B MHOTOTPAHHUK MIIM TEJIO BPALICHHUS.

IIP 16.2 Bbuncnare COOTHOWIEHHST MEXIy IUIOIAASMU TOBEPXHOCTEH H oO0bEéMamu
NOJOOHBIX TeIl.

TP 16.3 N300paxkaTh u3ydyaemble (GUTYpPhI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIMoNHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEYEHUS TeJl BPALICHUSI.
W3Bnekarb, HMHTEPIPETUPOBATH U  IMpeoOpa3oBbIBaTH  HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYpaX, MPEICTABICHHYIO Ha YepTexKax M
PUCYHKAX.

ITP 17 OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
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Koanl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

BreimoaaaTs Hef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U YMHOKCHHA
BEKTOpa Ha YMCII0, OOBACHATH, KAKUMHU CBOMCTBAMU OHHU 00JIAAAIOT.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIEIA.

OHGpI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE, BCKTODP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKAIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOpPOB M NPOU3BEACHUE BEKTOpAa HA YUCIO, YrOJl MEXIY
BEKTOPAaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIA[bIBaTh BEKTOp IO JABYM
HCKOJUIMHCAPHBIM BCKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

ITP 18
ITP 18.1

ITP 18.2

[TpumeHsTh reoMeTpuYecKre GaKThl s pEIISHHs CTEPEOMETPHUYECKIX 3a1a4,
IIPEANOIAralOIIMX HECKOJIBKO IIAaroB PEIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH (opme.

Pewats npocreiimme reoMmeTpruIecKue 3a1a4d Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.

Pewrate 3a1aun Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLLIEHNUN U HaX 0K ICHHE
F€OMETPUUECKUX BEIMYUH 110 o0pa3laM Win alropuTMam, MpUMEHsIsl U3BECTHBIE
METO/bI IIPU PELIEHUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

IIpuMeHATH MpoCTeMIIKEe IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1a4.

ITP 19

[TprBOANTE MpUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE.

[TpuMeHSATH MOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh peaibHbIe
CUTYallU! U NIPUMEHATH U3yUEHHBIE TOHTHSI B IIPOLIECCE MIONCKA PEILICHUS
MaTeMaTHYeCKu CPOpPMyINPOBAHHOMN MPOOIEMbI, MOJETUPOBATh PeaIbHbIE
CUTYallU! Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM F€OMETPUYECKUX MTOHITUI U TEOpeM, armapara aareopsl;
pelaTh NPaKTUYECKHUE 3aJa41, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUUECKHUX
BEJIMYMH.

BQPOHTHOCTL H CTATHCTHKA

ITP 20

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.
OnepupoBaTh MOHATUSAMHU: CpeaHee apudMeTHdyeckoe, MeAuaHa, HauOoJbIlee,
HauMEHbIlIee 3HaYeHHEe, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX.

ITP 21

OnepupoBaTh NOHATUSAMHU: CIIyYalHBIM OSKCHEPUMEHT (ONBIT) W ciy4aiiHoe
coObITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4ailHOro OIbITa;
HAXOJHUTh BEPOSITHOCTHU B OIbBITaX C PABHOBO3MOKHBIMU CIIy4alHBIMU COOBITUSMU,
HaXOJUThb U CPAaBHHUBATh BEPOSITHOCTH COOBITUN B M3YUYEHHBIX CIy4YailHBIX
JKCIIEPUMEHTAX.

Haxomute u ¢GopMynupoBaTth COOBITHS: TEpecCeUYeHHEe W OOBEAMHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BAThCS
auarpaMmamMu Jiiepa u (GOPMYJION CIIOXKEHUS BEPOSTHOCTEH TNpPU PpElIeHUU
3ajad.

ITP 22

OHepI/IPOBaTI) IMOHATHUAMU: YCIOBHAsA BEPOATHOCTb, HC3aBUCHUMBIC CO6I)ITI/I$I;
HaxXOJIUTh BEPOATHOCTH C MOMOIIBIO MPaBHJIa YMHOXXECHHS, C MTOMOIIBIO JepeBa
CIIy4ailHOTO ONBITA.

[TprMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

ITP 23

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIE UCHBITAHUS, CEPHUS
UCIBITAaHUM, yCleX W HeyJauya; HAaXOAWUTh BEPOSITHOCTU COOBITHII B cepuu
HE3aBHCHUMBIX HCIIBITAHUN JI0 IEPBOTO yCIeXa; HAaXOJUTh BEPOSTHOCTH COOBITHI B
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Koambt IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:
pe3yJbTarTo
B
CepuM UCHbITaHUK bepHysum.

I1P 24 OnepupoBaTh MOHATUAMM: Cly4yailHas BEIUYMHA, PacIpellelIeHUE BEPOSATHOCTEM,
JyarpaMma pacrpeeieHus.

CpaBHUBaTh BEPOSITHOCTU 3HAYEHUH CIIy4allHON BEJIWYMHBI IO PACIPENEICHUIO
WU C IIOMOUIBIO JUArPAMM.

ITP 25 OnepupoBaTh MOHATHEM MaTEMaTHYECKOTO OXKHUIAHUS; IPUBOJUTH NIPUMEPHI, KaK
IIPUMEHAETCd MaTeMAaTHYECKOE OKUIAHME CIIy4alHOM BEIWYMHBI HAaXOIUTh
MaTEMAaTHYECKOE OXKHUAAHNUE IO TAHHOMY PacIpeIeICHHUIO.

I1P 26 HmeTh npescTaBiieHue 0 3aKOHE OOJIBIINX YHCE.

VmeTh npeacTaBlIeHue O HOPMaJIbHOM PAaclpeieICHUN.

B npomecce 0OCBOCHUA HCUUILIAHBI

«Marematuka» y oOy4aromuxcs

I[eJICHANPAaBJICHHO (POPMUPYIOTCS YHUBEpCalibHbIC Yy4eOHbIe JEHCTBUS, BKIIIOYAs
(dhopMupOBaHNE KOMIIETCHIIUN 00yYaroNIUXCsi B 00J1aCTH y4eOHO-UCCIIeI0BATEIbCKOM

u HpOGKTHOﬁ ACATCIIBHOCTH,

KOTOPBIC B CBOIO O4YCPCIb 00eCIIeunBarOT

MpeeMCTBEHHOCTh (hopmupoBanus oomux kommnereniuii GI'OC CIIO.

Kon n
HanMeHOBaHHE
¢opmupyemsbix

KOMIIeTEeHIH i

IlnanupyemMble pe3yJbTaThl 0CBOCHHSI THCIHILIHHBI
O0mue JucuuninHapHblie

OK 01. Bribupats
CHOCOOBI PEeUICHUS
3a1a4
npogeccuoHaTbHO
¥ IeITeIbHOCTH
MPUMEHHUTEBHO K
pa3IMIHBIM
KOHTEKCTaM

B o6aacTu TpyaoBoro
BOCIIMTAHUS:

- TOTOBHOCTB K TPYAY, OCO3HAHHE
[EHHOCTHU TPYIOIOOHS, MHTEPEC K
pa3uIHBIM chepam
poQeCCUOHANBHON AeSITEIBHOCTH,
CBSI3aHHBIM C MATEMAaTHKOW U ee
MPUJIOKEHUAMH, YMEHHUE
COBEpIAaTh OCO3HAHHBII BEIOOD
oyayuieit mpodeccuu u
peann30BbIBATH COOCTBEHHBIE
JKU3HCHHBIC IIJIaHbI, TOTOBHOCTh U

Auaredpa n Hayaja MATeMaTH4YeCKOI0 AHAJIN3Aa:
1) Ynciia v BbIYUCIEHUSA:

- OTIEPHPOBATH MOHATHIMU: PATHOHAIEHOE U
JIEHCTBUTENFHOE YHCIIO0, OOBIKHOBEHHAS U
JECSITUIHAS IPOOB, IPOIICHTHL,

- BBITIOJTHATH apU(PMETHICCKHE OTIEPAIIH C
paIMOHATHHBIMY U ICHCTBUTEIBHBIMH YHCIIAMU;

- BBIIIOJIHATH HpI/I6J'II/I)KeHHI)Ie BBIYUCJICHUS,
WCTIOJB3YS TIPAaBUIIA OKPYTJICHUS, 1eJIaTh IPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCIICHUH; - ONIEpUPOBATH
HOHATUAMU:. CTCIICHDb C LCJIBIM ITOKAa3aTCJIEM,
craaapTHas popma 3anucH JeHCTBUTEILHOTO

CIOCOOHOCTh K MaTeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPa30BAHUIO
Ha IPOTSKEHHUHU BCEH JKH3HU,
TOTOBHOCTB K aKTUBHOMY Y4acTHIO
B PEIICHNH MTPAKTHYECKHUX 3a7a4
MaTeMaTHYeCKOi HalpaBJIeHHOCTH

OBJ1aieHne NO3HABATEIbLHLIMH
YHHUBEPCAJIbHbIMU YUeOHBIMHU
JeHCTBUSIMHU:

a) 0a3oBble JJOrHYECKHE
JeHCcTBHUA:

- BOCIIpUHUMATH, (POPMYIUPOBATH
U IPeo0pa3oBBIBATh CYKICHUS:
YTBEPAUTENbHBIE U
OTpULATENIbHbIE, EAUHUYHBIE,
YacTHBIC U OOIINE, YCIOBHBIC,

- BBISIBJISITH MaTEMaTHUECKHUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MIPOTUBOpEYMS B paKTax, JAHHBIX,
HAOJIIOIEHUSX U YTBEPIKICHISIX,

4HCJIa, KOPEHb HATYPAJIbHOM CTENEHU, UCII0JIb30BATh
MOAXOISIIYI0 (pOpMy 3aIMCH JeHCTBUTEIBHBIX YHCET
JUIs pelIeHHs IPAKTUYECKHUX 3314 U IIPEICTaBICHUS
JIaHHBIX;

- OIICpUPOBATH MOHATUAMU: CUHYC, KOCUHYC U
TaHI'€HC [IPOU3BOJILHOIO YIJIa, UCIIOJIB30BATh 3AIIUCh
MIPOM3BOJILHOTO yTJIa Yyepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHEe (HYHKINH,

- OIIEpUPOBATH MOHATUSIMU: HAaTYPAJIbHOE, LIEJI0E
YHCJI0, UCII0JIb30BATh IPU3HAKHU JAE€ITUMOCTH LEJIBIX
YHCell, Pa3JIOKEHNAE YHCIIA HA ITPOCTBIE MHOKUTEIN
JUISl pellieHUs 3a/1a4;

- OIICPUPOBATH MIOHATHEM: CTEIIEHb C PALlUOHAIbHBIM
MOKa3aTeJIeM; OIePUPOBaTh MOHATHIMU: JIOTapu(M
YHCIIa, JECITHYHBIE U HaTypalibHbIE JJIorapuQMbl;

2) YpaBHeHHS M HEPABEHCTBa:

- OIIEpPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE,
HEPaBEHCTBO, IIEI0€, PAI[IOHAIBHOE,
UPPALOHATIBHOE YPABHEHNE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE; - BBIIIOTHATh
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npearath KpUTEpUH ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IPOTUBOPEUU;

- IeNaTh BBIBOJIBI C
UCIIOJIb30BaHUEM 3aKOHOB JIOTHKH,
JEeTyKTUBHBIX H HHAYKTHBHBIX
YMO3aKIIOUEeHUH, YMO3aKIIIOUEHU N
10 aHAJIOTHH; TIPOBOJIUTH
CaMOCTOATENBHO JJOKA3aTEIbCTBA
MaTEeMaTHYECKUX YTBEPKIACHUN
(IpsiMBIE U OT IPOTUBHOTO),
BBICTPaMBaTh apryMEHTALHUIO,
NPUBOAMTH IPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATh
COOCTBEHHBIE CYKICHHS U BBIBOJBI;
- BBIOMpATh CII0cO0 pemeHus
yae0Hoit 3amaun (cpaBHUBATH
HECKOJIbKO BApHAHTOB PEILICHNUS,
BEIOMpaTh HanboJIee TOAXOISIINHN C
YYETOM CaMOCTOSATEIHHO
BBIZICTICHHBIX KPUTEPHEB).

0) 0a30BbBIE HCCIIENOBATEIBLCKIE
JelcTBHUA:

- UCTIOJIL30BATh BOIPOCHI Kak
HCCJIEIOBATEILCKUN HUHCTPYMEHT
MO3HaHus, (POPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOLIHE
POTUBOpPEYHE, IpodIIeMy,
yCTaHaBIMBaTh HCKOMOE M IaHHOE,
(hopMHpOBaTh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HIHIO,
MHEHHUE;

- IPOBOANTH CAMOCTOSATEIILHO
CIUIAHUPOBAHHBIN 3KCIIEPUMEHT,
UCCJIEJIOBaHKE 110 YCTAHOBIICHUIO
0COOEHHOCTE! MaTeMaTHYeCKOTO
o0beKTa, SBJICHMSI, polecca,
BBISIBJICHHIO 3aBUCHMOCTEN MEXIY
00BbEKTaMU, SIBIICHUSIMH,
MPOLIECCAMH; - CAMOCTOSITEIIHO
(hopMmynHEpoBaTH 0000IICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM
MPOBEIEHHOT0 HaOIIOCHNS,
HCCIIE/IOBaHMs, OLIEHUBATh
JIOCTOBEPHOCTb I1OJIyYEeHHBIX
Pe3yJIbTaTOB, BHIBOAOB U
0000111eH NI,

- IPOTHO3UPOBATH BO3MOXKHOE
pa3BHTHE Tpoliecca, a TAKKe
BBIJIBUI'aTh MPE/IIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

OK 02.
Ocy1ecTBIATh
TIOWCK, aHAJIN3 H
HHTEPIPETALNIO
nHpopmanuu,
HEOOXOIUMOU JIIIst
BBIIIOJIHCHUSA 3a4a4
npodeccrnoHaTbHO
W IesTeIbHOCTH

B 06s1acTH HEHHOCTH HAYYHOT O
TMO3HAHMSA:

- c(hOpMUPOBAHHOCTH
MUPOBO33pEHUs,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U
00IIIeCTBEHHOH MTPAKTHKH,
MMOHMMAaHHUE MAaTEMATUYECKOH
HayKH KakK c(epbl 4eT0BEUECKON
JESITeTTPHOCTH, 3TAIIOB €€ Pa3BUTHSA
Y 3HAYUMOCTH JUIS Pa3BUTHUS
LIMBHJIM3AIIMH, OBJIAJICHHE SI3BIKOM

npeoOpa3oBaHKsl TPUIOHOMETPUIECKUX BBIPAKECHUN
U peliaTh TPUTOHOMETPUUYECKHE YPAaBHEHNUS; -
BBITIOJHATH [TPE00Pa30BaHMS LEIbIX, PAllMOHAIBHBIX
U UPPALUOHANIBHBIX BBIPAXXEHUHN U pellaTh OCHOBHBIE
THIBI LEIIBIX, PAMOHANBHBIX ¥ UPPAllHOHATbHBIX
YPaBHEHH U HEPABEHCTB; - IPUMEHATh YPAaBHEHUS U
HEPABEHCTBA AJIS PEIICHUS] MaTEMATUYECKHX 3a1a4 U
3a7a4 U3 pa3IMIHBIX 001acTeil HAYKH U peabHON
JKU3HH;

- MOJIEINPOBATh PEAIbHBIE CUTYAllUH Ha A3BIKE
anreOpsbl, COCTABIATH BHIPAXKEHHsI, YPaBHEHUS,
HEPABEHCTBA 110 YCIOBHIO 3a/1a4U, UCCIIEN0BaTh
MOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM amrapara
anreOpsl; - IPUMEHSTH CBOICTBA CTETICHH IS
npeoOpa3oBaHus BBIPaKEHHH, ONIEPHPOBATh
MOHATHUSIMU: MTOKa3aTeIbHOE YpaBHEHHE U
HEPaBEHCTBO, PEIIATh OCHOBHBIE TUIIBI
MOKa3aTeIbHbIX YPABHEHUI U HEPABEHCTB; -
BBITIOTHATH ITPE0OPa30BaHMS BBIPAKCHUMH,
COJICpIKaIMX JIOTapH(MBI, OTIEPUPOBATH MTOHATHIMU:
norapu()MUIECKOE ypaBHEHHE 1 HEPABEHCTBO,
pelat OCHOBHBIE THUIIBI JIOTAPHU(YMUUECKHX
YpaBHEHUH U HEPABEHCTB; - HAXOAUTh PEILICHUS
MPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB,; -
OIIEepPHPOBATH MOHATUAMU: CUCTEMA JTMHEIHBIX
YPaBHEHUH U €€ pELICHUE, UCI0Nb30BaTh CUCTEMY
JIMHEMHBIX YPABHEHUM JUIsl PEIICHUS IPAKTUYECKUX
3a[a4; - HAXOAUTb PEIIEHHs IPOCTEUIINX CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX yPaBHEHUN U
HEPABEHCTB;

3) ®dyuxuuu u rpapuxu:

- ONIEPUPOBATH MOHATHAMU: (DYHKIHSI, CTIOCOOBI
3aganust QYHKIUH, 00JIaCTh ONpeeICHUs U
MHOXKECTBO 3HauUeHHI QYHKIMH, rpaduK QyHKIUH,
B3aMMHO OOpaTHBIE QYHKINY;

- OTIEPHPOBATH MOHATUAMHU: YETHOCTh U HEYETHOCTh
GbyHKIMHY, HYIH GYHKIHMH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA;

- UCTIONB30BaTh Tpadukn GyHKIMi 11 pemeHns
YpaBHEHHUI;

- CTPOUTH M YUTaTh IpadUKH JUHEHHOH QyHKINH,
KBaZpaTHIHON (pyHKINH, CTENEeHHOH (QyHKINH C
LEIIBIM TTOKa3aTeINeM;

- UCTI0JIb30BaTh rpaduku GpyHKUM 11s
UCCJIEJOBaHUS MPOLIECCOB U 3aBUCUMOCTEN NpH
pemeHny 3a1a4 u3 IpyruxX yaeOHbIX IPEAMETOB U
peansHOH KU3HU, BEIpaXXaTh GOPMyIIaMu
3aBHCHMOCTH MEXIY BEITMINHAMU;

- OTIIEPUPOBATH MOHATHAMU: TIEPHOJIMIECKAS
(bYHKIMS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
TOYKH KCTpeMyMa (pyHKIMH, Hanbosblee 1
HavMeHbIIee 3Ha4eHUsI QYHKINH Ha IPOMEXYTKE,
UCTIONIb30BATh UX JUIS UCCIIEN0BaHUs (PyHKINH,
3a7laHHO rpaduKOM; - OTIEpUPOBATh IIOHATHIMU:
rpaduKy 1okas3aresbHOMH, JJorapupMUIecKon 1
TPUTOHOMETPHUIECKHUX (PYHKITHH, M300pakaTh NX Ha
KOOPAWHATHOM TIOCKOCTH M UCIIOJIB30BATh IS
pemIeHus ypaBHEHUH 1 HEPaBEHCTB; - M300paxxaTh Ha
KOOPAWHATHOM TIOCKOCTH I'pauKH JIMHEHHBIX
YpaBHEHHH U UCIIONIB30BATh UX AJISI PELICHUS
CUCTEMBI IMHEHHBIX ypaBHEHUH; - UCIIOIb30BaTh
rpaduky yHKUMH U1 KCCIIeT0BAHUSI IPOLIECCOB U
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MaTeMaTHUKH 1 MaTeMaTH4eCKON
KyJIBTYpOH KaK CpeACTBOM
MO3HAHUS MHUPA, TOTOBHOCTh
OCYILECTBIIATh MPOEKTHYIO U
HCCIIEZIOBATEIbCKYIO ACATEIHHOCTh
MHIUBHIYaJIbHO U B TPYTIIE.

B) yMeHHe padoTarth ¢
HHpopMaLueii:

- BBISIBIIAITH IC(DUIIUTHI
uH(bOPMALINH, TAHHBIX,
HEOOXOMMBIX JIJIsl OTBETa Ha
BOIIPOC U JUIsl PEILICHNUS 3a]1auy; -
BBIOMPATh HHPOPMALIHIO U3
MCTOYHHMKOB Pa3JIMYHbIX THIIOB,
AQHAIU3UPOBATD,
CHCTEMAaTH3UPOBAaTh U
UHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IMYHBIX BHIOB U Gopm
NpECTaBICHUS; -
CTPYKTYPHpPOBaTh HHPOPMALHIO,
NPE/ICTABIATh €€ B Pa3INuHbIX
(dopmax, HILTIOCTPUPOBATH
rpadu4YecKy; - OLCHUBATh
HaJIe)KHOCTh UH(OPMALIUH IO
CaMOCTOSITEIIBHO
chOpMyITHPOBAHHBIM KPUTEPHSIM.

OK 03.
IInanupoBath 1
peann3oBBIBATh
cOOCTBEHHOE
npodeccronansHOE
Y JIMYHOCTHOE
pa3BuUTHE

B o6s1acTi 1yxoBHO-
HPAaBCTBEHHOI'0 BOCIIMTAHUS: -
OCO3HAHUE AYXOBHBIX LEHHOCTEN
POCCHUICKOro Hapoaa,
c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS,
THYECKOI0 MOBEICHMS,
CBSI3aHHOTO C TIPAKTUYECKUM
IIPUMEHEHUEM JOCTUXKECHUN HAyKU
1 JIeITeIILHOCTHIO YUIEHOTO,
O0CO3HAHKE JTUYHOT'O BKJIajJa B
MIOCTPOCHUE YCTONYUBOIO
Oyayrero;

OBaagenne yMeHueM
CAMOKOHTPOJISI KAK YaCThI0
PeryJIITUBHBIX Y4eOHBIX
JEeHCTBMIi: - BJIaJeTh HaBBIKAMHU
MO3HABATEIbHON pedIeKCHH KaK
OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUI M MBICJIUTEIILHBIX
MIPOIIECCOB, UX PE3YJILTATOB,
BJIaJIETH CIIOCOOAMM
CaMOINPOBEPKH, CAMOKOHTPOJIS
MpoLecca U pe3ysibTaTa peleHus
MaTeMaTUYEeCKOM 3a1auH; -
MPeIBUIETh TPYIHOCTH, KOTOPHIE
MOTYT BO3HUKHYTb IIPU PEILICHUU
3aJlaui, BHOCUTb KOPPEKTHUBBI B
NIeITEILHOCTh HA OCHOBE HOBBIX
00CTOSTENILCTB, IAHHBIX,
HaﬁHeHHBIX OH_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEH; - OLIECHUBATh
COOTBETCTBHUE Pe3yibTaTa IENH U
YCIIOBHSIM, OOBSCHSTh IPHYUHBI

3aBHCUMOCTEH U3 Apyrux yqeGme JUCHUILINH.

4) Hayajia MaTeMaTH4eCKOI0 aHAJIN3a:

- OIIEpPUPOBATH MOHATUAMU: TOCIEAO0BATENbHOCTD,
apu¢MeTHIecKas 1 TeOMETPHYIECKas IPOTPECCHUH;

- OTIEPHPOBATH MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAS
reoMeTpHYeCKast MPOrPeCCHst, CyMMa OECKOHEUHO
yOBIBaroIIeii reOMETPUIECKON MPOTPECCHH; 3a/1aBATh
MOCJIEI0BATENIFHOCTH Pa3IMIHBIME CIIOCO0aMMU;

- HCII0JIb30BATh CBOMCTBA MOCIIE0BATEILHOCTEN U
NpoTrpeccuil JUIsl pereHuns peajbHbIX 3a1a4
MPUKIIAJHOTO XapaKTepa,

- ONEPUPOBATH MTOHATHAMU: HENIPEPBIBHAS (QYHKIIHS,
pOM3BOIHAS (DYHKIMH, HCTIOIB30BATh
TeOMETPUUYECKUN B (PU3HYECKUN CMBICIT
MIPOM3BOTHOMN IS peleHUs 3aady;

- HAXOJWTH IIPOU3BOHBIC AIEMEHTAPHBIX (PyHKINH,
BBIYHCIIATH IPOM3BOAHBIC CyMMBI, IPOM3BEICHNS,
YacTHOTO (DYHKITHH;

- UCTIONb30BaTh MPON3BOIHYIO JUIA UCCIECAOBAHUS
(GYHKIIMY Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
MMPUMEHATH PE3YJIbTAaThl UCCIICAOBAHUA K
MOCTPOCHHIO TPA(UKOB;

- UCTIOJIb30BATh MPOU3BOJHYIO IJISI HAXOXKACHU
HaWJIydliero pe€ucHnsd B IPpUKIaAHbIX, B TOM YHCJIC
COLIMAIIEHO YKOHOMHMYECKHX, 3a/1a4ax;

- ONIEPUPOBATH MOHATHUAMHU: IEpBOOOpaszHast U
MHTETPaJ, TOHUMATh TEOMETPUIECKUl U PU3NIeCKui
CMBICIT HHTETpaa;

- HAXOZMTH NIEPBOOOPA3HBIC ITTEMEHTAPHBIX
(YHKIMH, BEIYUCIATH HHTETpa 110 opMyIie
Hrrorona-Jleiibuumna;

- pemiaTh NpUKIaIHbIC 33/1a9H, B TOM YHCIIE
COLMATIBHO-DKOHOMHYECKOTO U (pU3NIECKOro
XapakTepa, CpeJICTBaMU MaTeMaTHYECKOT0 aHaJIN3a;

5) Teomerpus ("T'eomeTrpuyeckue purypbi u ux
cBoiicTBa", "M3MepeHne reoMeTpu4ecKux
BeJIUYMH"

- OTIEPUPOBATH MTOHATHAMH: TOUKA, TIPsIMas,
IUIOCKOCTB; - TIPUMEHSITh AKCHOMBI CTEPEOMETPHHU U
CJIC/ICTBHSA M3 HUX TIPH PEIICHHH T€OMETPHIECKUX
3aj1a4; - OTIEPUPOBATH MOHATHIMH: MTAPAJIIEIBHOCTD
1 TIEPIICHIUKYJIIPHOCTD MPAMBIX U INIOCKOCTEH; -
KjaccuuUMpoBaTh B3aMMHOE PACIIONIOKEHHE
MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE; -
OTIEPHPOBATH MOHATHAMU: IBYTPAHHBIA yTOJI, TPaHH
JIByTPaHHOTO yTJia, pedpo ABYTPaHHOTO yIiia,
JIMHEMHBIN yroJl ABYIPAHHOTO YIJla, TpajlyCHas Mepa
JIByTPAHHOTO YTJIa; - OTIEPUPOBATH MOHATHAMHU:
MHOTOTPaHHHUK, BBIITYKJIBIH M HEBBIITYKIIBIH
MHOTOT'PaHHHUK, 3JIEMEHTHl MHOTOT'DaHHHKa,
NPaBMJIBHBIH MHOTOI'PaHHUK;

- pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB
(nmpamua, NpuU3Ma, MPSIMOYTOJILHBIN
napajienenures, Kyo);

- KJIaccu(UIIMPOBAaTH MHOTOT PAHHUKH, BEIONpAs
OCHOBAHHS JJIS1 KJTacCU(pUKany (BBITYKIIBIE H
HEBBITYKJIbIE MHOTOTPaHHUKH, IIPaBIIILHBIE
MHOTOTPAaHHHKH, TIPSAMBIE ¥ HAKIIOHHBIE ITPU3MEI,
napauIeNIeUIe b );

- OIIEPUPOBATH MOHATUAMU: CEKYIas MIOCKOCTb,
C€4EeHUE MHOTOIPAaHHUKOB;
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JOCTIDKEHUS UIU HE TOCTUXKEHUS
pe3yIabTaTOB AESITEAbHOCTH,
HaxOAMTh OIHMOKY, 1aBaTh OLCHKY
PUOOPETEHHOMY OIIBITY

OK 04. PaGorats B
KOJIJIEKTHUBE U
KOMaHJIE,

3¢ dexTHBHO
B3aUMOJIENCTBOBAT
b C KOJUIETAMH,
PYKOBOJICTBOM,
KIIMEHTAMH

B o0aacTn ¢pusnyeckoro
BOCIUTAHUS:

- c(hOpMUPOBAHHOCTH YMEHUS
MPUMEHSTH MaTeMaTHIECKHE
3HaHWA B HHTEPECax 370pPOBOTO U
Oe3omacHOTO 00pa3a XU3HH,
OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 310POBBIO (310pOBOE
NHUTaHKe, COaTaHCUPOBaHHBIN
PEXKHUM 3aHATHHA U OTIbIXa,
perymsipHas puzndeckas
AKTHBHOCTb), (prznueckoe
COBEpLICHCTBOBAHHUE NPH 3aHATUAX
CIIOPTHBHO-03/I0POBUTEIHEHON
JeATEIIBHOCTBIO;

OBaageHne yMeHUIMH
COBMECTHOM 1eITeJIbLHOCTH:

- IOHUMATh U UCIO0JIb30BaTh
MpeuMyIlecTBa KOMaHIHON U
WHIUBUAYAILHOU pabOTHI TIPU
peleHrH y4eOHBIX 3a1ad,
IIPUHUMATh LEJIb COBMECTHOM

NI TENBHOCTH, IJIAHUPOBATH
OpTaHU3AINI0 COBMECTHON paboTHI,
pacTpenensiTs BB padoT,
JIOTOBAapHUBATKCS, 00CYKIATh
mpoIiecc M pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX
JIO/IEH; - y9aCTBOBAThH B
IPYNIOBBIX (POpMax pabOTHI
(oOcyxaeHus, 0OMEH MHEHUH,
""MO3TOBBIE IUTYPMBI" U HHEIE),
BBITIOJTHSATH CBOIO YaCTh pabOTHI U
KOOPJMHHUPOBATH CBOU JICUCTBHS C
JPYTUMU YJICHAMH KOMaH/IbI,
OLIEHMBATh Ka4e€CTBO CBOEr0 BKJIaJa
B OOMINI MPOIYKT TIO KPUTEPHSIM,
c(hOpMYITHPOBaHHBIM YYaCTHHKAMH
B3aMMOJIENCTBUA.

OBiajgenne yMeHueM
CaMOOPTaHM3AINHU KAK YacThI0
PeryJIITUBHBIX y4eOHbIX
JefiCTBMI: - COCTaBJIAThH TUIAH,
ITOPHUTM peIICHUs 3a/1a9H,
BBIOMPATH CIIOCO0 PEmIeHNs C
Y4€TOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh U
KOPPEKTHPOBATh BapUaHThI
pelIeHNH C y4eTOM HOBOM
nH(OopMaLH.

OBiajgenne yMeHueM
CAMOKOHTPOJIfl KAK YaCThI0
PeryJasiTUBHBIX YU4eOHbIX
JIeHCTBHI: - BIIaJIcTh HABBIKAMH
MO3HABATENILHOU peICKCHU KaK

- OOBSICHSTH IIPUHIMITBI TOCTPOCHHUS CEYEHH,
UCIIOJIb3Ysl METOJI CIIE0B; CTPOUTH CEUCHHMS
MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHSTh
(BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB
MIPOCTHIX OOBEMHBIX (PUTYD: B CBEPXY, COOKY,
CHH3Y;

- pemaTtp 3a71a4i Ha HAXOXKACHHE TEOMETPHIECKUX
BEJIMYIH 0 00pa3iaM N aJTrOpUTMaM, IIPUMEHSS
M3BECTHHIE aHAINTHYECKHE METOIBI TIPH PEIICHUHN
CTaHJAPTHHIX MaTEeMAaTHYCCKUX 33134 Ha
BBIYHCIICHHE PACCTOSIHUM MEX/y ABYMS TOYKaMH, OT
TOYKH 70 NMPSIMOM, OT TOUKH JI0 IUIOCKOCTH, MEKIY
CKPEIINBAIOIMMUCS IPSMBIMH;

- pemiaTh 33241 Ha HaAX0XKJCHUE T€OMETPHUUECKHX
BEJIMYMH 10 00pa3liaM UiIH aJirOpUTMaM, IPUMEHSIS
W3BECTHBIE aHATMTUUECKHE METO/IbI ITPU PEILICHUN
CTaHJAPTHHIX MaTEeMAaTHYCCKUX 3a7a4 Ha
BEIYUCIICHIE YTJIOB MEXAY CKPEIINBAIOIIIMHUCS
MPSMBIMH, MEKAY MPSIMOH U IUIOCKOCTBIO, MEXKITY
TUTOCKOCTSIMH, ABYTPAHHBIX YTIIOB; - BEIYUCIISATH
00BEMBI U TUTOIAIN TOBEPXHOCTEH MHOTOTPAHHHKOB
(npu3Ma, mupamuza) ¢ IpUMEHEHUEM (hOpMyJI,
BBIYUCTIATH COOTHOIICHUA MCKAY IJIOMAAIMN
MOBEPXHOCTEH, 00beMaMHU MOT0OHBIX
MHOTOI'PaHHUKOB; - OIEPHUPOBATH IMIOHATHUAMU:
CUMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
CUMMCTPUHU, IEHTP, OCh 1 INIOCKOCTh CUMMETPUUN
(GUrypHI; - H3BICKATh, IPEOOPa30BEIBATE U
HHTEPIPETHPOBATH HHYOPMAIIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKIX (PHUTypaXx,
MIPECTaBICHHYIO HA YePTEKaX U PUCYHKAX; -
MIPUMEHSATH TEOMETPHUECKUE (PAKTHI IS PEIICHUS
CTEpEOMETPUIECKUX 3a]ad, IPEATOIararonx
HECKOJIBKO IIaroB PELICHUs], €CJIH YCIOBHS
MPUMEHEHHs 3aJIaHbl B SIBHOH (hopMe; - MPUMEHS T
NpoCTelIne MPOrpaMMHbIEe CPEICTBA U
SJICKTPOHHOKOMMYHHUKAITUOHHBIC CUCTEMBI IIPHU
PELICHUH CTePEOMETPUUECKHX 3a/1ay; - IPUBOIUTH
MpUMEpbl MaTeMaTH4YECKUX 3aKOHOMEPHOCTEH B
MIPUPOEC U )KU3HU, PACIIO3HABATH TPOSIBIICHIE
3aKOHOB T€OMETPHHU B UCKYCCTBE; - IPUMEHATH
MOJTyYCHHBIC 3HAHWA Ha MPAKTHKE: aHATN3UPOBATh
pearpHbIC CUTYAIlUH U TIPUMEHSTh H3yYCHHBIC
TIOHSATHS B IIPOIIECCe TIOMUCKA PEIICHHS
MaTeMaTHYECKU c(HOPMYTUPOBAHHOM TIPOOIIEMBI,
MO/ICTIMPOBATh pealibHbIe CUTYaIUU Ha SI3bIKE
reOMETPHUH, UCCIIEIOBATH MOCTPOCHHBIE MOJIEIIH C
HCIIOJIB30BAHUEM TCOMETPUIECKUX MOHATUH U
TeopeM, annapara anreopbl, pelaTh NPaKTHYECKHUe
3aaa4u, CBA3AHHBIC C HAXOXICHUEM I'€COMETPHUUCCKUX
BEJINYNWH; - OTIEPUPOBATH MOHATHIMU:
IMJIMHAPUYECKasl TOBEPXHOCTh, 00pa3ylomue
LMJIMHAPUYECKOI MOBEPXHOCTH, LIMIIMHAD,
KOHMYECKast IOBEPXHOCTh, 00pa3yolne KOHMYECKOH
MIOBEPXHOCTH, KOHYC, cepruuecKas IOBEPXHOCTb; -
pacro3HaBaTh TeJsa BpameHus (LHINHAP, KOHYC,
cthepa u map); oOBSACHITH CIIOCOOBI MOJIYICHUS TE
BpAaICHNS; KJIACCU(HUIIPOBATH B3AUMHOE
pacrosioxxeHue cepbl U IIIOCKOCTH; OIIEPUPOBATH
MOHATUSIMHU: IIAPOBOI CETMEHT, OCHOBaHUE
CEerMEeHTa, BBICOTA CETMEHTA, IIaPOBOM CIIOH,
OCHOBaHHME IIaPOBOTO CJIOsSl, BHICOTA ILIAPOBOTO CIIOA,
IIaPOBOM CEKTOP; - BEIYUCIATH 0OBEMBI U IUIOLIA 1
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OCO3HAHHUS COBEPILIAEMBIX
NEHCTBHUH U MBICIUTEIBLHBIX
MPOLIECCOB, UX PE3YJILTATOB,
BIIAJETh CIIOCOOaMM
CaMOIIPOBEPKH, CAMOKOHTPOJIS
mporiecca u pe3yibTaTa pemeHIs
MaTeMaTH4YSCKOM 3a1adH; -
TPEIBUIETh TPYAHOCTH, KOTOPHIE
MOTYT BO3HUKHYTb TIPH PEIICHUN
3a/1a4d, BHOCUTH KOPPEKTHUBEI B
NIETEILHOCTh HA OCHOBE HOBBIX
00CTOSATENLCTB, JaHHEIX,
HaWIEHHBIX OIIUOOK, BEISBICHHEIX
TPYAHOCTEH; - OLICHUBATh
COOTBETCTBHUE pe3yibTara LEeNU U
YCIIOBHSIM, OOBSCHSITH IPHYUHBI
IOCTHOKEHHUS WIIM HEJOCTHIKEHMS
Pe3yIbTaTOB NESTEIBHOCTH,
HaXOIIUTh OIMUOKY, TaBaTh OIICHKY
proOpPETEHHOMY OTIBITY.

OK 05.
Ocy1ecTBIATh
YCTHYIO U
MUCHBMEHHYIO
KOMMYHHKAIMIO Ha
roCy1apCTBEHHOM
s3e1ke Poccuiickoit
®deneparyu ¢
yaeToM
ocobeHHOCTER
COLIMAJIBHOTO 1
KYJIBTYPHOTO
KOHTEKCTa

B o0JacTu 3cTeTHYECKOTO
BOCITUTAHUSI:

- 9CTETUYECKOE OTHOIICHUE K MUDY,
BKJIIOUAsi 3CTETUKY
MAaTEeMaTHYCCKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB,
3a/1a4, peLICHUH, pacCyKICHUH,
BOCIPUHUMYUBOCTDH K
MaTeMaTHYCCKUM acTleKTaM
Pa3IMIHBIX BUIOB HCKYCCTBA;

Ogiagenne yMeHueM 00LIeHUSA
KaK 9aCcThI0 YHUBEPCAJIbHBIX
KOMMYHHKATHBHBIX Y4eOHBIX
JeHCTBHIi:

- BOCIIPUHUMATh U (HOPMYIIUPOBATH
CYXJICHNA B COOTBETCTBUHU C
YCJIOBUAMU U LCTIAMU O6HleHI/I$I,
ACHO, TOYHO, 'PaMOTHO BbIpaXKaTb
CBOIO TOYKY 3p€HUA B YCTHBIX U
MUCEMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XOAY PEeIICHUs
3a7a9i, KOMMCHTHPOBATh
MOJYYCHHBIN PE3YIIbTAT; - B XOJIE
00CyX/IeHUS 3a]1aBaTh BOIPOCHI 10
CYIIIECTBY 00CYXKIaeMOM TEMBI,
poOJIeMBI, pelraeMoi 3a1a4u,
BBICKA3bIBATh UACH, HALICJICHHBIC HA
TIOWCK PCIICHU, COITIOCTABIIATDH
CBOU CYXKICHUA C CYXJICHUAMU
JpYrux y4aCTHHKOB JUajIora,
00Hapy>KUBATh Pa3lINine U
CXOJICTBO MO3ULUI, B KOPPEKTHON
¢dopme popmynHpoBaTh
pa3HOIIIACHsI, CBOU BO3PAKCHUS; -
MPEJCTABISATH PE3YJIbTaThI
pelIeHHS 3a]a9H, SKCIICPUMEHTA,
UCCIIe/IOBaHus, MPOCKTa,
CaMOCTOSTENIFHO BRIOMpATh hopmat
BBICTYIUUICHUA C YYETOM 3a1a4
MPE3EHTAIMHA U 0COOCHHOCTEH
ayJIUTOpPHUH.

OK 06. ITposiBnsiTH

B oGs1acTH rpa;xkiaHcKoro

MOBEPXHOCTEH TeJ BPAIIECHHsI, TEOMETPHIECKUX TEJ C
pUMeHeHneM (GOpMYII; - ONIepUPOBATH MOHATHIMHU:
MHOTOI'PaHHHUK, BIIMCAHHBIH B cepy M ONHCAaHHBINA
oKkoto cdepsl, chepa, BIUCaHHAS B MHOTOTPaHHUK
WITH TEJIO BPAICHNUS; - BEIYUCIATH COOTHOILCHUS
MEXIy IUIONIAIMHI HOBEPXHOCTEH U 00beMaMu
MOJTOOHBIX TEIT; - N300pakaTh H3ydaeMbIe (PUTYPHI OT
PYKH ¥ ¢ IPUMEHEHHEM HPOCTHIX YePTEIKHBIX
MHCTPYMEHTOB; - BBIIOJIHATH (BEIHOCHBIC) INIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX HUTYP:
BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHS TeI
BpAIlEHHS; - U3BJIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBEIBaTh HHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax,
NPE/ICTaBICHHYIO Ha YepTeKax U PUCYHKAX; -
OIIEpUPOBATH MOHSTHEM BEKTODP B IIPOCTPAHCTBE; -
BBITIOJIHATH JEHCTBUS CJI0KSHUS BEKTOPOB,
BBIYUTAHHS BEKTOPOB I YMHOXKCHUS BEKTOPA Ha
YHCII0, O0BSACHATH, KAKHMH CBOWCTBAMHU OHU
0051aJal0T; IPUMEHATH IPABUIIO NapallIeNenuIe/a; -
OIIePUPOBATH NOHATHAMH: ICKAPTOBBI KOOPIMHATHI B
IPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPaMH, CKaJsIpHOE MPOU3BEICHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMIUIAHAPHbIE BEKTOPBI; -
HaXOJUTb CYMMY BCKTOPOB U IMMPOU3BCIACHUC BEKTOPa
Ha 4HCII0, YToJI MeX]ly BEKTOPaMH, CKaJIIpHOE
NPOU3BEICHHE, PACKIIAbIBATH BEKTOP IO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM; - 3aJaBaTh IFIOCKOCTb
YpaBHEHHEM B JICKapTOBOW CHCTEME KOOP/IHMHAT;
NPUMEHSATH TeOMETPHYECKUE (HAaKThI IS PEIICHHUS
CTEPEOMETPHYECKHX 331a4, MPEANIONAraroIInX
HECKOJIBKO IIAaroB PeLIeH s, €CIIH YCIOBUS
NPUMEHEHNs 3a]IaHbI B SIBHOH (hopme; - periaTh
MpoCTeHIINe FreOMETPUIECKUe 3a1a41 Ha
MPUMEHEHNE BEKTOPHO KOOPJUHATHOTO METO/Ia; -
pemiath 3aa4k Ha JJOKa3aTelbCTBO MaTEMAaTHYECKUX
OTHOIIICHHUH U HaXOXKJACHUC T€COMETPUICCKUX
BEJINYMH MO 00pa3iaM UiH aJirOpUTMam, IPUMEHSIsI
W3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX
MaTeMaTHYeCKUX 3a1ad.

6) BeposiTHOCTH U CTATHCTHKA

- YUTaTh ¥ CTPOUTH TAOJIUIBI U THAarpaMMBI; -
OIIEPUPOBATH MOHATHAMHE: CpEJHEE apUPMETHYECKOE,
MeanaHa, HanOoJIbIllee, HANMEHbIIIee 3HaUCHNUE,
pa3max MacCHBa YMCIOBBIX JAHHBIX; - ONIEPUPOBATH
MOHATHUSMHU: CITy9alHBIN SKCIIEPUMEHT (OIIBIT) U
cirydaifHoe coOBITHE, 3JIEMEHTapHOE COOBITHE
(3nmeMeHTapHBIA UCXO0[) CITy9aifHOTO OITBITA,
HaXOJWTh BEPOSITHOCTH B ONBITAX C
PaBHOBO3MOXXKHBIMH CITy4aiHBIMHU COOBITHSIMH,
HaXOJWTh U CPAaBHUBATh BEPOSTHOCTH COOBITHI B
N3y4YEHHBIX CITyYaliHBIX 3KCIIEPUMEHTAaX; - HAXOIUTh
1 GopMynupoBaTh COOBITHSA: TIEPECEUCHNE U
00beIMHEHNE JaHHBIX COOBITH, COOBITHE,
MIPOTHBOIOIOKHOE TAHHOMY COOBITHIO,
MOJIL30BATHCS AUarpaMMmamu Ditnepa u GopMyoi
CIIO’KEHUS BEPOATHOCTEH MIPH PEIICHNH 3a/1aY; -
OTEPUPOBATH MOHATHAMH: YCJIOBHASI BEPOSTHOCTD,
HE3aBUCHMBIE COOBITHSI, HAXOANUTH BEPOSITHOCTH C
MIOMOUIBIO TIPaBHJIa YMHOXKEHHS, C IOMOILBIO JiepeBa
CJIy4alHOTO OTIBITA; - HIPUMEHITH KOMOWHATOPHOE
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TpaxIaHCKO-
MaTPUOTHYCCKYIO
[TO3HIIMIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
MOBEJEHNE Ha
OCHOBE
TPaIUIIHOHHBIX
00IIIEYETOBEYECKHX
IICHHOCTEH,
MPUMEHSTh
CTaHIAPTHI
AHTHKOPPYIIIUOHH
Oro MOBEIEHUS

BOCTIUTAHUS:

- ¢()OPMUPOBAHHOCTH I'PAXKTAHCKON
MO3UIMY 00YYarOIIEerocs: Kak
AKTHBHOT'O M OTBETCTBEHHOTO
YIIeHa POCCUIICKOTO O0IIEeCTBa,
MPECTaBICHNAE O MAaTEMaTHIECKIX
OCHOBaxX (YHKIIMOHHUPOBAHHUS
Pa3NIUYIHBIX CTPYKTYP, SBICHHIA,

MpOLEAYp FPaXKIAHCKOTO 00IIecTBa

(BBIOODEI, OIIPOCHI U IPYTOE),
yYMEHHE B3aMOJICHCTBOBATD C
COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (GYHKIHSIMH U
Ha3HA4YCHHEM;

B o0JacTn naTpuoTHYECKOrO
BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTH POCCUHCKOM
TPaKIaHCKON HACHTHIHOCTH,
YBaKEHUS K POLIIOMY H
HACTOALLEMY POCCUNUCKON
MaTeMaTHKH, [ICHHOCTHOE
OTHOIICHHE K JOCTHKECHUAM
POCCUHCKHX MaTeMaTUKOB U
POCCUICKON MaTeMaTH4eCKOM
IIKOJIBI, HCIOJIBb30BaHUE ITHX
JIOCTIDKEHUH B APYTUX HayKax,
TEXHOJIOTHSIX, chepax IKOHOMUKHU

IIPaBUJIO YMHOXEHHUS IIPU PEIICHUH 3ajad;
OIEepUPOBATH MOHATUAMU: UCIIBITAHUE, HE3aBHCUMBIE
UCTIBITAHUS, CEpPUs UCTIBITAHUN, yCIIeX U HeyAaya,
HaXOJMTh BEPOSITHOCTH COOBITHI B CEpHU
HE3aBHCHMBIX HCIIBITAHUH 10 IEPBOTO ycIIeXa,
HaXOJWTh BEPOSITHOCTH COOBITHI B CEpHH
ucnblTaHui bepHymy; - onepupoBaTh MOHATUSIMU:
ciy4ailHasi BEIMYMHA, PACTIPEACICHUE BEPOSITHOCTEM,
JriarpaMMa pacipeieeHus; - CPaBHUBATh
BEPOSITHOCTH 3HAUEHUH CIIy4aliHOM BETMYMHBI 10
pacrpeieIeHUI0 UK ¢ TIOMOIIBIO TUarpaMm; -
OIEepPUPOBATH MOHATHEM MaTEMaTHYECKOTO
O’KUJIaHUS, IPUBOAUTH IPUMEPHI, KaK NPHUMEHseTCS
MaTeMaTHUeCKOe OKUJaHUE CIy4aliHONW BEIUIHHEI
HaXOJIUTh MaTeMAaTUYECKOE 0’KUIAHUE 110 TaHHOMY
pacrpeie/IeHUI0; UMEeTh NPeICTaBICHUE O 3aKOHE
OOJIBIINX YUCET; UMETh NPECTABICHHUE O
HOPMAaJIEHOM pacIpe/ieICHHN.

OK 07.
ConelicTBOBaTh
COXPaHEHHIO
OKpYyXaromieu
cpenpl,
pecypcocOepekeHn
10, 9 PEeKTUBHO
JIeHICTBOBATh B
Ype3BbIYAHBIX
CUTYyaIMax

B 00J1acTH 2K0J10rH4€CKOro
BOCHHUTAHUA:

- c(hOpMUPOBAHHOCTH
9KOJIOTUIECKOH KYJIBTYPHI,
IMIOHMMAaHHE BIUSHHUS COLHAIBHO-
9KOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHUE IIPUPOJHON U
COIMANILHOM CpeJibl, OCO3HAHKE
rI100aJILHOTO XapakTepa
HKOJIOTHUYECKUX TPoOIIeM,
OpI/IeHTaL[I/ISI Ha HpPIMeHeHI/Ie
MaATCMATUYCCKHUX 3HaHHﬁ JUJIA
peleHns 3aa49 B 00JIacTu

OKpY KaroIiel cpebl,
TUTAHUPOBAHUE TIOCTYIIKOB U
OLIEHKH UX BO3MOJKHBIX
MOCJEACTBUM I OKpY Karolei
cpepl;

B memsix moarotoBku oOydarmommxcs K o Oyaymed npodeccuoHaabHOM

ACATCIIBHOCTU TIIPU H3YUYCHHHU yqe6H0171 JAUCITUITIINHBI

OV]l 03 Marematuka

3aknaabiBaeTcsa ocHoBa s popmupoBanus [IK B pamkax peanuzauuun OOIT CIIO
no npodeccun 13.02.02 TennocHaOxkeHUE U TEIUIOTEXHUYECKOE 000pYA0BAHKE.

Koarsl IIK HaumenoBanue IIK (B coorBercTBUM ¢ ®T'OC CIIO no
CIEeNUATBLHOCTH
13.02.02 TenJiocHa0xkeHUE H TEIVIOTEXHUYECKOEe 000py10BaHHE
TIK 3.1 HpOBO,HI/ITL HaJlaAKy U UCHBbITaHUSA TCIIJIOTCXHUYCCKOT'O 060pyz103aH1/15{ U CUCTEM TCILJIO — U

TOILIMBOCHAOKEHUS
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2. OBBEM YUEBHOM JUCHHUIIJIMHBI U BUJIbI YYEBHOM PABOThHI

Bup y4eoHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH THCIHUIINHBI 340
OcHoBHOE coep:kaHue 334

BT. U..

TEOPETHYECKOE 00yUueHre 334
nabopaTopHbIe/IPAKTHUECKUE 3aHATUS HET
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME

BT. 4..
TeopeTuyeckoe o0ydeHue HET
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS HET
IIpomekyTouHas arrecTaums (3K3aMeH) 6
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3. COJEP)KAHUE U TEMATUYECKOE IINIAHUPOBAHUE YYEFHOU JUCIUILINHBI

OV 03. MaremaTtuka

1 KYPC (192 YACA)

Kon Kon
O6BeM obpasoparein oOpasoBartesb | HanpaBienust
HaumeHnoBaHue pa3iesioB Coaep:xanue yueOHOro Mmatepuasia u GpopmMsl HOT0
U TeM OPraHM3alHu JesiTeJIbHOCTH 00y4alomMXCcst B Hacax pe3yJjbTara Horo BOC?HTaTeHb
®roc Cro pe3yJbTara HOM padoThI
erocC Coo
1 2 3 4 5 6
OcHoBHoOE coepraHue
Pasnen 1. IloBTopenme 20 OK-01, OK- JIP 2, JIP 4, TpynoBoe
Kypca MaTeMaTHKHU 02, OK-03, MII2, MII-1 BOCHUTAHNE
OCHOBHOM IIKOJIBI OK-04, OK- I1P6 01, ITP6 JIP 6
Tema 1.1 Coneprxanue yueOHOro MaTepuaa 05, OK-06, 02, I1P6 03, lennoctn
Lens " 3a1a4M | bazoBple 3HaHMS M YMEHUs II0 MarTeMaTUKE B OK-07 ITP6 04, HAay4YHOTO
MaTEeMaTUKU IpH | IpoheCCuOHATBHON u B IIOBCEJHEBHOM k-3 [TO3HAHUS
OCBOEHHH CIIEIMATBLHOCTH | ESATEILHOCTH. 2 JIP 8
KomOunupoBanHoe 3aHsTHE
Tema 1.2 Coneprxanue yueOHOro MaTepuaa
Yucna wu  BbeuMcieHUs. | [leiicTBus HaJl MOJIOKUTETHLHBIMU u
Bripakenus U | OTPUIATENILHBIMU  YHCIaMH, OOBIKHOBEHHBIMH U
npeoOpazoBaHus JECSITHYHBIME JIPOOSMHU. 2

JleiicTBus co crtemeHs MU, (POPMYIIBI COKPAIICHHOTO
YMHOKEHHUSI.

KomOunupoBanHoe 3aHsATHE

! Orpaaercs equumma 1K, hopmupyemas IpUKIaTHEIM MOAyIEM (IPO(eCcCHOHATEHO-OPHEHTHPOBAHHBIM CofepkaHieM) B cootsercTin ¢ GIOC peanusyemoil

crneruanbHocTH/Ipodeccun CI1O
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Tema 1.3.
I'eomeTrpus Ha miockocTH

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
cojepskaHue (cogepsKaHue MPUKJIATHOTO MOLYJISA)

Bupl miockux GuUryp v X miomais.

IIpakTUKO-OPMEHTHPOBAHHBIE  3aJaud B  Kypce 2
TFE€OMETPHUH Ha IUNIOCKOCTH
[IpakTuueckoe 3anarue

Tema 1.4 Copepxanne yaeOHOT0 MaTepuana

IIpouenrtneie Boruucienus | [IpocTele  MpOLEHTHI,  pa3Hble  CHOCOOBI WX
BbunciaeHMs. CII0KHBIE IPOLICHTHI 4
[IpakTuueckoe 3anaTue

Tema 1.5 Coneprxanue yueOHOro Marepuasia

VYpaBHEHUs U HEpaBeHCTBA | JIMHEWHEIE, KBaJlpaTHBIE, JNpOOHO-JIMHENHBIE
YpaBHEHHUS U HEPABEHCTBA 2
[IpakTuueckoe 3anaTue

Tema 1.6 Coneprxanue yueOHOro MaTepuaa

Cucrembl ypaBHeHMH U | CroCcOOBI pEUICHUS] CUCTEM JIMHEHHBIX YpaBHCHUH.

HEPaBEHCTB [lonstus: marpuna 2x2 u  3x3, omnpeaenuTenb 6
Matpunibl. Meton T'aycca. Cuctembl HETHMHEHHBIX
ypaBHeHUH. CHCTEMBbl HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE

Tema 1.7 Coneprxanue yueOHOro MaTepuasa

BxonHoi1 KOHTPOIIb Boruncnenuss u mnpeoOpasoBaHMs. YpaBHEHMS U
HepaBeHCTBa. ['eoMeTpus Ha TIOCKOCTH 2
KonTponbhas pabora

Paznen 2 Ilpsimble H 20 OK-01, OK- JIP 2, JIP 4, TpynoBoe

IJIOCKOCTH B 02, OK-03, MII2, MII-1 BOCIIUTAHHE
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NMPOCTPAHCTBE
Tema 2.1. Coneprxkanne yueOHOT0 MaTepuasia

OcHoBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHbBIE MOHATHUSA (TOUKA,
CTepEOMETPHH. npsiMasi, IUIOCKOCTb, MPOCTPAaHCTBO). (OCHOBHBIE

Pacnonoxenue IIpAMBIX H

AKCHOMBI CTEPCOMETPHUH. HCpCCCKaIOH_II/ICCSI,

IJIOCKOCTEN napajuleJibHble U CKPEUIMBAIOLIUECS  IMpSMBIE.
[Ipu3Hak M CBOMCTBO CKPELIMBAKOLIUXCS IPSIMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEI.
KomOunupoBaHHoe 3aHsTHE

Tema 2.2. Copep:xanue yueOHOro MaTepuana

HapaHHeJ'IBHOCTB IIPAMBIX,
HpﬂMOﬁ n IIJIOCKOCTH,

HapaJ'IJ'ICJ'ILHLIe npsaMada 1 IJIOCKOCTD. OnpeneneHI/Ie.

[IpusHak. CpoiictTBa  (C  J10Ka3aTelIbCTBOM).

IJIOCKOCTEN [Tapanmnensubie iockoctu. Onpenenenue. [IpusnHak.
CpoiicTBa (C J10Ka3aTeiabCTBOM). TeTpasap H €ro
aneMmeHThl. [lapamnenenunesn W €ro 3JIEMEHTHI.
CBolicTBa IPOTUBOMNOJIOXKHBIX TPAHEN U JUaroHajen
napayuenenunena. Ilocrpoenne ceuenuii. Pemenue
3a1ad.

KomOunupoBaHHoe 3aHsATHE
Tewma 2.3. Coneprxkanne yueOHOT0 MaTepuasia
[IepnieHAUKyYIAPHOCTH [IepnenaukynsapHsie NpsIMBIE. [TapamnensHbIe

HPSMBIX, IPSMOHN U
IIJIOCKOCTH, INIOCKOCTEN

MpAMBIC, TCPIUCHAUKYIISIPHBIC K IIJIOCKOCTHU. HpI/I3HaK

NEPpNCHAUKYIIAPHOCTU HpﬂMOfI )51 IIJIOCKOCTH.
I[OKaSaTCHBCTBO . HCpHCH,Z[I/IKy'J'I}Ip 1 HaKJIOHHa#d.
HCpHeH,Z[I/IKy'J'DIpHBIC IIITIOCKOCTH. HpI/IBHaK

MEPIEHIUKYIISIPHOCTH IIJIOCKOCTEN. [loKa3aTenbeTBo.
PaccrosiHus B mpocTpaHcTBE

KomOunupoBanHoe 3aHsTHE

Tema 2.4.

Copepxanne yueOHOT0 MaTepuana

OK-04,
OK-05, OK-
06, OK-07
IIK-3

I1P6 01, ITPO
02, ITP6 03,
I1P6 04,

JIP 6
Ilennoctu
Hay4YHOTO

MIO3HAHU
JIP 8
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Teopema 0 Tpex

TeopeMma 0 Tpex nepneHauKyIsipax. Jloka3areiabCTBo.

HNEPHEHANKYIIIpax Yronm Mexay HpsSMOM U IIOCKOCTBIO. YTOJI MEXKIY 4

IUIOCKOCTSAMU

KomOuHupoBaHHoe 3aHsTHE
Tema 2.5. IIpodeccnoHabHO-OPUEHTHUPOBAHHOE
[NapannenbHeie, cojiep:kaHue (co/iep:KaHue NMPUKJIATHOT0 MOIY.JIs)
NepIEHINKYIISPHBIE, Akcruombl  cTepeoMeTpuu.  llepneHIUKyIsIpHOCTD
CKPELIMBAIOILMUECS NIPAMBIE | IPSIMOM M IUIOCKOCTH, MApayIeIbBHOCTh  JIBYX 4

HPSIMBIX, HepIeHANKYIIAPHBIX IJIOCKOCTH,

NEePIEHANKYIAPHOCTD IIIOCKOCTEH

[IpakTHyeckoe 3aHsATHE
Tewma 2.6. Coneprxanue yueOHOro Matepuasia
Pemienne 3amau. Ilpsamele u | Paconoxkerne  mpsIMBIX M IUIOCKOCTEH B
TUIOCKOCTH B | IPOCTPAHCTBE. [eprieHANKYIAPHOCTD "
POCTPAHCTBE MapaieIbHOCTD TPSIMBIX u TUTOCKOCTEH. 2

CkpeuBaronyecs npsiMble

KonTtponbHas pabora
Pa3nen 3. Koopannarsl u 16 JIP 2, JIP 4, Tpynosoe
BEKTOPbI MII2, MII-1 BOCIIUTaHUE
Tema 3.1 Copep:xanne yueOHOTO MaTepuana I1P6 01, TIP6 JIP 6
JlekapToBBl KOOPIMHATHI B | JIEKApTOBBI ~ KOOPAMHATBL B IIPOCTPAHCTBE. 02, I1P6 03, Hennoctn
npoctpancTBe. Paccrosaue | [Ipocreiimme 3amauu B KOOpAMHATax. PaccrosiHue 4 T1P6 04, Hay4qHOTo
MEXIy JBYMS TOYKAMH. | MEXKIY JBYMS TOYKAMH, KOOPIMHATHI CEPEIUHBI OK-02, OK- TO3HAHMA
KoopauHatel  cepenuHsl | oTpe3ka 03, OK-04, P 8
OTpe3Ka KOMOMHMPOBAHHOE 3aHATHE OK-07
Tema 3.2 Coneprxanue yueOHOro MaTepuasa
Bekropsl B mpocTpancTse. | Bektopsl B npoctpancTBe. CloXKEeHHE U BBIYMTAHHE
Yrom Mexay BEKTOpaMH. | BEKTOPOB. YMHOXXEHHE BEKTOpa Ha  YHUCIIO.
Ckansaproe mnpoumssenenue | Kommianapasie BeKTOpbl. CKaIipHOE MTPOU3BEICHNE
BEKTOPOB BEKTOpOB.  PasznmoxeHme  BekTOpa IO  TpeM 6
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HEKOMIUTAaHAPHBIM BekTOpaMm. KoopauHaTel BEKTOpa,
CKaJSIPHOE TIPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX,
YroJI MEXIY BEKTOpaMH, Yrojl MEXIy NpsSIMON u
IUIOCKOCTBIO, YTOJI MEXK]TY TUIOCKOCTSIMHU. Y PaBHCHHE
IUIOCKOCTH. ['€OMETpHUYECKUIT CMBICT ONPEACITUTEIIS
2x2

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE
[IpakTuko- cojeps;kaHue (cogepsKkaHue MPUKJIATHOTO MOLYJISA)
OpUEHTUpPOBaHHbIe 3a1auM | KoopauHaTHas IIOCKOCTh. Briuncienue paccTosiHui
Ha KOOPJAMHATHOM | U IUIom@aae Ha 1miockoctd. KosaumdecTBeHHBIE 4
IUIOCKOCTH pacueTbl
[IpakTrueckoe 3aHsATHE
Tewma 3.4 Coneprxanue yueOHOro Marepuasia
Pewenne 3a1a4. | JlekapToBel KOOPAMHATBHI B IIPOCTPAaHCTBE. BEKTOPHI
KoopaunaTs! 1 BEKTOpBI B nipocTpaHcTBe. CI0XKEHUE U BBIUUTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. KomianapHeie
BEKTOpbl. CKaJsIpHOE TPOM3BENEHUE BEKTOPOB.
Pa3noxxeHne BekTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [Ipocreiiiive 3agaun B KOOpAMHATAX. 2
KoopaunaTsl BekTOpa, paccTOsSTHUE MEXIY TOUKaMH,
KOOpJIMHATBl ~ CEpeIUHBbl  OTPE3Ka,  CKaJSpPHOE
MIPOM3BEICHNE BEKTOPOB B KOOpAMHATAX, Yroll
MEXIYy BEKTOpaMH, YIroJl MeXay MpsMOl H
IJIOCKOCTBIO, YIOJl MEKIY IIIOCKOCTSIMU
KonrtponsHas pabora
Paszpnen 4. OcHOBBI 40 OK-01, OK- JIP 2, JIP 4, Tpynosoe
TPUTOHOMETPHH. 02, OK-03, MII2, MII-1 BOCITUTaHHE
Tpuronomerpunueckue OK-04, OK- I1P6 01, ITPO JIP 6
(yHKIIIH 05, OK-06, 02, ITP6 03, Lennoctu
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Tema 4.1
Tpuronomerpudeckue
(GyHKIUU TPOU3BOJIBHOIO
yria, yuciaa. Pangnannas u
rpajgycHas Mepa yria

Coneprxkanue y4eOHOro MaTepHuaia

Panuannas wmepa yrima. I[loBOpoT TOYKM BOKpYT
Hayana koopauHat. OmpeeneHue cuuyca, KOCUHyca,
TaHreHCca W KOTaHreHca. 3HaKu CUHYCa, KOCHHYCA,
TaHTeHCa U KOTAHT'€HCA MO YETBEPTSAM. 3aBUCUMOCTD
MEXJy CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHI'€HCOM OJJHOTO U TOI'O XK€ yria

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKUE
TOKJIECTBA.

DopMyIIbl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

TpI/IFOHOMeTpI/I‘leCKI/IC TOXICCTBA. CI/IHyc, KOCHUHYC,
TAHI'CHC W KOTAHT'CHC YIJIOB O U - Q. q)OpMy.HBI
IIPpUBCACHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH [JBYX
YTJIOB

Cunyc u KOCHHYC
ABOMHOrO yria. @opmyisl
IOJIOBUHHOTO yIila

Coneprxkanue yueOHOro Matepuasia

Cymma u pasHocTh cuHycoB. CymMma M pa3sHOCTb
KOocuHycOB. CHHYC M KOCHHYC JBOWHOIO YIJIa.
@®opmynel  Toj0BUHHOTO yria. IlpeoGpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX byHKLIMI B
MIPOU3BEICHNE W  MPOU3BEACHUS B  CYMMY.
BoipaxkeHue TpuroHomerpuuyeckux (QyHKIUN depes
TAQHT€HC IOJIOBUHHOrO aprymeHTta. [Ipeobpa3zoBanus
MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUIN

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.4
DyHKIMKA, HUX CBOWCTBA.

Copepxanne yueOHOTO MaTepuana

OO6mactp omnpefeneHnsi W MHOXKECTBO 3HAYCHHI

CrocoOs! 3ananud | GpyHkuuid. YETHOCTH, HEYETHOCTH, TMEPHOTUIHOCTH

byHKINMA ¢ysxuii. CriocoOb! 3aaHus PyHKIMHA
KomOunupoBanHoe 3aHsTHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

OK-07

I1P6 04,

Hay4HOI'0
ITO3HAHMS
JIP 8
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Tpuronomerpudeckue
¢yHKIMH, MX CBOWCTBA U

OOnacte ompeneneHus: W MHOXXECTBO 3HAUYECHUH

TPUTOHOMETPUUYECKUX (GyHKIMHA. YeétHoCTs,

rpaduKu HEYETHOCTh, IMEPUOJANYHOCTh TPUTOHOMETPHUYECKUX
¢bynkumii. CBoiicTBa U rpadgukn GyHKIHMN Y = COS X,
y=sinX, y =tg X, y = ctg Xx.
KomOunupoBanHoe 3aHsTue.
Tema 4.6 Copepxanne yaeOHOT0 MaTepuana
[IpeobpazoBanue Cxarue u pacTsiKeHue rpaduxos
rpadukoB TPUTOHOMETPUUECKUX (YHKIIHA.
TPUTOHOMETPHUYECKUX [IpeoOpa3oBanne TrpaduKOB TPUTOHOMETPHUYCCKUX
byHKIMI byHKIUH
[IpakTuyeckoe 3aHsITHE
Tema 4.7 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE
Onwucanue cojiep:kaHue (coiep:KaHue NMPHUKJIATHOTO MOTYJIs)
IIPOM3BOJICTBEHHBIX Hcnonp3oBaHne  CBOMCTB  TPUTOHOMETPHYECKHX

IPOLIECCOB C  IOMOILBIO
rpaduKoB QyHKIHI

¢byHKIMH B TpodecCHOHANBHBIX 3aa4ax

HpaKTI/I‘leCKOC 3aHATUC

Tema 4.8 Coneprxkanne yueOHOT0 MaTepuasia

OObpatHbie OOpatHbple TpuUroHoMmerpuueckue ¢GyHkuuu. Hx

TPUTOHOMETPHUUECKHE CBOMCTBA U TrpaduKu

byHKIIUN KomOunupoBaHHoe 3aHsATHE

Tema 4.9 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuueckue VYpaBHeHHE COs X a. YpaBHeHHe sin X = a.

YpaBHCHUS U HEPAaBEHCTBA | YpaBHeHMe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUIl OCHOBHBIX THUIIOB:
MpOoCTEHIINe  TPUTOHOMETPUUECKHE  YPaBHEHMS,
CBOJISIIUECS K KBaJIpaTHbIM, peliaeMblie

Pa3JI0KCHUCM Ha MHOXHUTCIIN, OTHOPOAHBIC.
HpOCTCfII.HHC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC.
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Tema 4.10 Copepxanne yaeOHOTo MaTepuana
Cucremsl Cuctemsl OPOCTEHIINX ~ TPUTOHOMETPUYECKUX 2
TPUTOHOMETPHUECKUX yYpaBHEHHI
ypaBHEHUH KomOuHMpoBaHHOE 3aHATHE
Tema 4.11 Copepxanne yaeOHOT0 MaTepuana
Pemenre 3ama4. ocHOBHI | [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAXKECHHM.
TPUTOHOMETPUHU. PemieHne  TPUrOHOMETPUYECKUX  YpPaBHEHUH U 2
Tpuronomerpuyeckue HEPABEHCTB B TOM UYHUCJIE C UCIIOJIb30BAaHUEM CBONCTB
byHKIIMN GbyHKIHi.
KonTponbnas pabora
Pa3pnean 5. 8 OK-01, OK- JIP 2, JIP 4, TpynoBoe
KomimiekcHble yuciIa 02, OK-03, MIT2, MII-1 BOCIIUTAHUE
Tema 5.1 Copepxanue yueOHOro Marepuasa OK-04, OK- I1P6 01, ITPO JIP 6
KoMIuieKcHbIE YKcIia [Tousitne  KomIuiekcHoro umcia. CONpsuKEHHBIE 05, OK-06, 02, T1P6 03, Lennoctn
KOMIUIEKCHBIE  4HCJa, MOIYJIb M  apryMEHT 4 OK-07 I1P6 04, HAy4YHOTO
KOMIUIEKCHOTO uncia. @opma 3anucu KOMIUIEKCHOTO MO3HAHUS
yuciaa  (reoMerpuyeckas, TpPUTOHOMETpUYEcKas, JIP 8
anreOpandeckasi). ApudmeTndeckue HEUCTBUS C
KOMIUIEKCHBIMU YHCIIaMHU
KomOunupoBanHoe 3aHsTHE
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
[Tpumenenue BbinosnHeHNe pacyeToB ¢ MOMOIIBI KOMIUIEKCHBIX
KOMIUIEKCHBIX YHCEIl gyucen. [Ipumepsl HCHONB30BaHMS KOMILIEKCHBIX 4
qucen
[IpakTnueckoe 3aHsTHE
Pazgen 6. IlpouszBoanasi 40 OK-01, OK- JIP 2, JIP 4, Tpynosoe
dynkuuu, ee 02, OK-03, MII2, MII-1 BOCIIUTaHHE
NpUMeHeHHne OK-04, OK- I1P6 01, ITP6 JIP 6
Tema 6.1 Copepxanne yueOHOTO MaTepuana 05, OK-06, 02, ITP6 03, Hennoctn
Ionstie  mpousBoaHON. | OmpenesieHe 4YHUCIOBOM IMOCIEN0BATENILHOCTH U OK-07 I1P6 04, HayqHOTO
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QopMynsl M IIpaBuia

cnocoObl ee  3amanusa. CBOKWCTBA  YMCIIOBBIX

Qg epeHMpoBaHus nocienosarenbHocTel.  OmpeneneHune — mpenena
MOCNIEIOBATENbHOCTH.  BbluncieHne  mpenenoB
nocnenosarenbHocTedt.  Ilpenen  Qynkumm  Ha
O6eckoneunoctu. llpenen ¢dyHKuMM B TOUKe.
[Ipupamenue aprymenra. llpupamenve ¢GyHKIIUH.
3ajayd, OPUBOJALIME K IOHATHIO IPOU3BOJHOM.
Omnpenenenre MpoU3BOAHON. AJITOPUTM OTBICKAHUS
MPOU3BOAHOMN
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.2 Copep:xanue yueOHOr0o MaTepuana

[IpousBoHbIe CyMMBL, | DOpMyIIBI b hepeHIpoBaHUS. [TpaBuna

pasHOCTH  NpoU3BeAcHUs, | auddepeHIpPOBaAHHMS

YaCTHOTO KomOunupoBanHoe 3aHsTHE

Tewma 6.3 Coneprxanue yueOHOro MaTepuana

[IpounsBoaHbIe Onpenenenue cnoxHoi QyHkuuu. IIpousBonHas
TPUTOHOMETPUUECKHUX TpuroHomerpuueckux  ¢yHkuuid.  IlpousBogHas

¢ynkuuit.  [IpomsBoanas
CJIOKHOM (pyHKIIMH

CIIO’KHOW (PyHKIIMU

KomOunupoBanHoe 3aHsTHE

Tema 6.4

ITonsarue 0
HENPEPBIBHOCTH (YHKITHH.
Meroa uHTEpBaJIOB

Coneprxkanne yueOHOT0 MaTepuania

[lonsitTnue  HempepbiBHOW  ¢yHkuuu.  CBoiicTBa
HEIPEPBIBHOU GyHKIUY. Cas3p MEXKIY
HEINPEPBIBHOCTHIO u T hepeHIPYyEMOCThIO
(GYHKIIUU B TOUYKE. AJITOPUTM pEIICHHsS HEPaBEHCTB
METOJIOM MHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 6.5

I'eomerpuueckuit u
buznyeckuit CMBICII
IIPOU3BOHOU

Copepxanne yueOHOTO MaTepuana

I'eomeTpryeckuii CMbICI MPOU3BOIHON (DyHKIHU —
yraoBod KO3 (UIUEHT KacaTeabHOM K Tpaduxy
GyHKIME B TOYKE. YpaBHEHHE KacaTeIbHOW K

I[IK 3.1

MIO3HAHUS
JIP 8
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AJNTOPUTM  COCTaBJICHUSA

rpadpuky  (QyHKIHU.
ypaBHEHHUsI KacaTenbHo K rpaduky ¢pynkimn y=F(X)

Komb6unupoBanHoe 3ansrue

Tema 6.6 Coneprxkanue yueOHOT0 MaTepuasia

duznyecKuit cMbICH | Ou3nyeckuii (MEXaHUYECKUI) CMBICT MPOU3BOIHON
MIPOU3BOAHOMN B | — MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’
npodeccHoHaIbHBIX (®)

3aa4ax [IpakTrueckoe 3aHsiTHE

Tema 6.7 Copep:xanue yueOHOro MaTepuana

MOHOTOHHOCTh  (DYHKITUH.
Touku skcTpemMyma

BOSpaCTaHI/Ie n Y6BIBaHI/Ie (I)YHKI_II/II/I, COOTBCTCTBUC

byHKUIUM
[lonsATHE NPOU3BOJHON BBICIIETO

BO3pacTaHuss W  yObIBaHUs 3HaKy
IIPOU3BOJHOM.
MOPSIAKA, COOTBETCTBUE 3HAKa BTOPOW IPOU3BOJHOMN
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpE3Ke.
3ajaun Ha MakcUMyM U MUHUMYM. llonsartue
aCHMIITOTBI, CHOCOOBI MX OMNpeAeieHus. AITOpUT™M
uccleIoBaHus QYHKIUHU U TIOCTPOEHHUs ee rpaduka ¢

IIOMOIIBIO IIPOU3BOJHOM. JlpoOHO-1HelHas
byHKIUSA

KomOunupoBanHoe 3aHsTHE

Tema 6.8
UccnenoBanue GyHKIMN ¢
nocTpoeHue rpadukoB

Coneprxanne yueOHOT0 MaTepuasia

UccnenoBanne ¢GyHKIMM HA MOHOTOHHOCTH U

MTOCTPOEHUE TPAPUKOB.

KomOunupoBanHoe 3aHsTHE

Tema 6.9 HawubGombiuee u
HanMeEHbIIIEe 3HAYECHUS

byHKIIIN

Copepxanne yueOHOTO MaTepuana

Haxoxnenne  HauOonpIlero W HaMMEHBILIETO
3HaueHUN  QyHKUMH, 1OCTpoeHHe  rpaduKoB
MHOTOWIEHOB € MCIIOJIB30BaHMEM  ammapara

MaAaTEMAaTHYCCKOI'o aHajln3a

KomOunupoBanHoe 3aHsaTHE
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Tema 6.10

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE

Haxoxnenue cojiep:kaHue (co/iep:KaHue NPHUKJIATHOT0 MO1YJI5)
ONTUMAJIBHOIO pe3ynbrata | HauMmenblee u HanOosbiee 3HaueHne PyHKIUN 6
C IOMOILBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAaKTUYECKUX 3a/1a4ax
Tema 6.11 Copepxanne yaeOHOT0 MaTepuana
Pemenune 3aga4. | opmynsl u  mpaBwina  AuQQepeHIrpoOBaHUSL.
ITpousBoanas ¢yHkimy, ee | MccnenoBanue GyHKIUA C TTOMOIIBIO POU3BOIHOM. 2
pUMEHEHHE Haubonbiiee n HanmeHblee 3HaYCHUS (HYHKIIHA
KonrponbHas pabora
Pa3znen 7. 48 JIP 2, JIP 4, Tpynosoe
MHOTOrpaHHMKHA M TeJa MII2, MII-1 BOCIIUTAHUE
BpallleHUus I1P6 01, ITPG JIP 6
Tema 7.1 Copepxanue yueOHOro Marepuana 02, ITP6 03, Lennoctu
Bepmmnel, pebpa, rpanu | [Tonsitie MHOrorpaHHuka. Ero a1ieMeHTBI: BEPIIMHBI, I1P6 04, Hay4HOT'O
MHOTOI'paHHHMKA peOpa, rpanu. Jluaronans. Ceuenue. Beimyknbie u MIO3HAHUsA
HEBBIIYKJIbIE MHOIOTPaHHUKH 2 JIP 8
KomOunupoBaHHoe 3aHsATHE OK-01, OK-
Tema 7.2 Coneprxkanue y4eOHOT0o MaTepuana (())125 (())4Kg§<’
[Ipu3ma, ee | [lonsrue nmpusmel. Ee ocHoBaHUS 1 OOKOBBIE I'PaHHU. 05 _ OI,(- 06 )
COCTaBIIAIONIME, ceuyeHue. | Boicora mpu3mbl. [IpsmMas W HaKIOHHAS MpHU3MA. (’) K-07 '
IIpamas wu  npaBunbHad | [IpaBunbHas npusma. Ee ceuenue 2
HPU3MBI KomOunupoBaHHoe 3aHATHE
Tema 7.3 Coneprxanue yueOHOro MaTepuasa
[Tapannenenunen, kyO. | [Tapamnenenunern, CBOMCTBAa  MPSAMOYTOJIBHOIO
Ceuenue Ky0a, | mapayienenurena, KyO. Ceuenue KyoOa,
napasuiesenumneia napajuiefenuneaa 2
KomOunupoBaHHoe 3aHATHE
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
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[Iupamuna, ee
COCTaBJIAIOLIUE, CEYCHHE.
[IpaBuwibHass  mupamMuza.

VYceuennas InmupamMuia

Ilupamuna u ee snemeHThl. CeueHuEe NUPAMMIIBI.
IIpaBunbHas nupaMua. Y cedeHHas MUpamMuaa

Komb6unupoBanHoe 3ansrue

Tema 7.5

Copepxanue yueOHOro MaTepuana

boxoBas u nosHas | [Inomaas GOKOBOW M MOTHOW MOBEPXHOCTH MPU3MBEI,
MOBEPXHOCTh IIPU3MBI, | TUPAMUJIBI

UpaMU/IbI KoMOuHMpoOBaHHOE 3aHATHE

Tema 7.6 Coneprxkanue yueOHOro Matepuasia

CummeTtpus B KyOe, | CHMMETpUSI ~ OTHOCHTECIIBHO  TOYKH,  IPSMOM,

MmapaJuICJICIIUIICAC,
IMpU3MeE, IMmupaMuic

IIJIOCKOCTH. CI/IMMeTpI/ISI B KY6C, IIapalICICIIMIICACL,
IpUu3ME, IMMUupaMuie

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.7 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE
IIpumepsl cuMMeTpuil B | coAepxkaHue (coAeprkaHue MPUKJIATHOT0 MOIYJIA)
npodeccun CuMMeTpust B NIPUPOJE, apXUTEKType, TEXHHKE, B
ObITY
[IpakTnueckoe 3anaTne
Tema 7.8 Coneprxanne yueOHOT0 MaTepuasa
[IpaBunbHBIE [lonsTe mnpaBuIbHOrO MHOrorpaHHuka. CBoiicTBa
MHOTOTPaHHUKH, UX | MPaBUIbHBIX MHOTOTPAaHHUKOB
CBOICTBa [IpakTnueckoe 3anaTne
Tema 7.9 Coneprxanue yueOHOro MaTepuaa
Hunmuaap, ero | [{unuaap um ero sneMeHTbl. CedyeHuE UUIIMHIpA
cocrapisromue. Ceuenue | (mapamieabHOE OCHOBAaHMIO M och). Pa3BepTka
HWIMH]Ipa HWIMH]Ipa
KomOunupoBanHoe 3aHATHE
Tema 7.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE
Konyc, €ro | cogeps;kaHue (coaepsKaHue NPUKIATHOTO MOLYJIS)
cocrapisromue. Ceuenne | Konyc wu  ero oamementsl. CeueHue KOHyca
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KOHyca (mapanienbHOE OCHOBAaHMIO M IIPOXOJSIIEE 4Yepes
BEpILNHY), KOHUYeCcKHe ceueHus. PazBepTka KoHyca
Komb6unupoBanHoe 3ansrue

Tema 7.11 Coneprxkanue yueOHOT0 MaTepuasia

VY ceueHHsl KOHYC. | YceueHHblld KoHyc. Ero oOpasyromas M BBICOTA.

Ceuenue yceueHHoro | CeyeHHe yCEUEHHOr0 KOHYyca

KOHyca KomOunupoBanHoe 3aHsTHE

Tema 7.12 Coneprxkanne yueOHOT0 MaTeprasa

[Tap u cdepa, ux ceyeHus

[Tap u cdepa. BzaumHoe pacrionoxxenue cepsl U
mwiockoctu. Cedenue mapa, chepsl

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13
TToustie 006 oOBeMe Tela.

Coneprxkanue yueOHOro Matepuasia

[lonatue 06 obOveme Tema. OObeM Kyba u

OTtHoieHue 00BEMOB | TIPAMOYTOJIBHOTO Mapajuienenuiena. O0beM MPHU3MBbI

MOI0OHBIX Te u uwinHapa. OTHomeHne 00beMOB MOJIOOHBIX Tel.
I'eomerpuueckuii  cMmbica  ompeaenurTenss  3-ro
nopsiika
KomM0uHMpoBaHHOE 3aHsTHE

Tema 7.14 Coneprxkanne yueOHOT0 MaTepuana

OO0bemBl W IWIOWAMH | OGpembI Ob6beM 1apa.

HOBerHOCTCﬁ TCI

nmupaMuibl M KOHYCA.

[lmomaam moBepxHOCTEN TEI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.15 Coneprxanue yueOHOro MaTepuaa

Kombunarmu KomOuHanmm reoMmeTpuuecKux Tel

MHOTOTPAaHHMKOB M Tel | [IpakTHueckoe 3aHsATHE

BpalIeHUs

Tema 7.16 Coneprxanne yueOHOTO MaTepuasa

I'eomerpuueckue Hcnonps3oBanne KOMOWHAIMA MHOTOTPAaHHUKOB U

KOM6I/IHaI_[I/II/I Ha IMPAKTHKE

Tel BpalleHus B
3amadyax

MMPAKTUKO-OPUCHTUPOBAHHBIX
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 7.17 Coneprxkanne yueOHOT0 MaTepuasia
Permenue 3aga4. | OOBEMBI U TUIOMIAN TTOBEPXHOCTH MHOTOTPAHHUKOB
MHOrorpaHHUKM M TeNa | U TeJ BpaIlCHHUS 2
BpallleHus KonTpomnbHas padbota
2 KYPC (142 YACA)
Pa3nen 8. 14 OK-01, OK- JIP 2, JIP 4, Tpynosoe
IlepBooOpa3nas 02, OK-03, MII2, MII-1 BOCITUTaHHE
bynxuumn, ee OK-04, OK- ITP6 01, ITPG JIP 6
npUMeHeHHne 05, OK-06, 02, ITP6 03, Lennoctu
Tema 8.1 Coneprxanue yueOHOro MaTepuaa OK-07 I1P6 04, HAy4YHOTO
IlepBooOpasznas ¢yHKuuM. | 3aga4a O BOCCTAHOBJICHHHM 3aKOHA JBHIKEHHUS I10 IIO3HaHUA
[IpaBwmita HAXOXKJCHUA | U3BECTHOU CKopocTu. [loHSATHE WHTErpUpOBAHMS. JIP 8
epBOOOPA3HBIX O3HakomieHME C  TOHATHEM  HUHTerpaiga |

nepBooOpazHoit st ¢yHkmuu  y=f(x). Pemenue

3aJa4 Ha CBsSI3b MEPBOOOpa3HON M ee MPOU3BOIHOM, 2

BBIUUCIIEHUE TIepBOOOpa3HON JUIsl TaHHOW (DYyHKIMH.

Tabnuua Gopmyn a1 HaX0XKIEHUS IEPBOOOPA3HBIX.

W3yuenue nmpaBuia BEIYUCIECHUS IEpBOOOpa3HON

KomM0uHMpoBaHHOE 3aHsTHE
Tewma 8.2 Coneprxkanne yueOHOT0 MaTepuania
IInomanbs KpHUBOIMHEWHOM | 3amaun, MPHUBOIALINE K MOHSTHUIO OIPEAETICHHOTO
Tparenuu. Q®opmyna | uHTETpala — O BBIYUCIICHUH TUTOILAN
Hetorona — JleiiOHuna KPUBOJMHEWHOW Tpamenuu, O MepeMeIIeHud TOUKH.

ITonsatue OTIpeIeIEHHOTO UHTErpaa. 2

I'eomerpuuecknii u ¢buznueckuit CMBICIT

onpeneneHHoro wuHrerpana. ®opmyna HerotoHa—
JleitOHuna

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 8.3

Copepxanne yueOHOT0 MaTepuana
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Heonpenenennsiit u

IlonsTue HCOMPCACIICHHOI'O NHTCTpajia

onpeeneHHblii uHTerpaisl | KomOnHupoBaHHOE 3aHATHE 2
Tema 8.4 Coneprxkanne yueOHOT0 MaTepuasia
[TonsiTue 00 | 'eomeTpuvecKuil CMBICI OMPEACICHHOTO HHTETpaia
OIpe/IeICHHOM uHTerpane | KoMmOGMHUpOBaHHOE 3aHATHE 2
KaK IJI0LAAN
KPUBOJIMHEHHOH Tparenuu
Tema 8.5 IIpogeccnonanbHO-OpHEHTHPOBAHHOE
OnpeneneHHbI HHTErpal | copep:kaHue (coaepkaHue MPUKJIATHOTO MOIYJIA)
B KU3HU ['eoMeTpuyecKuii CMBICT OMPEEICHHOTO UHTErpaa.
®opmyna HeroTona - Jleitoaua.
Pemenne 3agau Ha mNpUMEHEHHME UWHTErpaiga i
BBIYUCIICHUS (PU3MUECKUX BEIMYHMH U TUTOMIA 1] 4
[IpakTHueckoe 3aHsATHE
Tewma 8.6 Coneprxanue yueOHOro Marepuasia
Pemenue 3agau. | [lepooOpasnast ¢yHkuuu. IIpaBuia HaxoXJIeHHS
ITepBoobOpasnas QyHkuuY, | mepBoodpasHbix. Ee mpumeHeHue 2
ee IPUMEHEHNE KonTponbnas padota
Pa3nen 9. 18 JIP 2, JIP 4, Tpynosoe
Crenenu U KOPHHM. MII2, MII-1 BOCIIUTaHUE
Crenennasi pyHkuus I1P6 01, ITP6 JIP 6
Coneprxanue yueOHOro MaTepuaa 02, I1P6 03, lennoctn
IlonsTHE KOpHS N-Ol CTENEHH U3 ACUCTBUTEIBHOIO OK-01, OK- I1P6 04, HAy4YHOTO
upcna. Dyskmuu y = VX HX cBOiicTBa M rpaduKiL. 8125 (())4K813< ITO3HaHMA
CBoiicTBa KOPHSI N-0¥ CTETICHU 4 i JIp 8
05, OK-07
KombOunnpoBanHoe 3aHsTHe K 3.1
Copep:xanue yueOHOTo MaTepuana
IIpeoOpa3oBanue UPpaLMOHATBHBIX BBIPaKEHHH
KoMbOuHMpoBaHHOE 3aHATHE 4

Coneprxanne y4eOHOTO MaTepuasa
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IlonsTue CTCIICHU C JIIOOBIM paloOHaJIbHBIM

nokaszareneM. CteneHHble (DYHKIMH, UX CBOWCTBA U

rpaduku 2

KomOuHupoBaHHoe 3aHsTHE

Coneprxanue yueOHOro MaTepuaa

PaBHOCWJIBHOCTE MppalMOHAIBHBIX YPaBHEHUH U

HepaBeHCTB. Meronpl wux pewmeHus. Pemenue

HppalMOHATIbHBIX YpPaBHEHUI U HEPABEHCTB 6

KomOunupoBaHHoe 3aHsTHE

Coneprxanue yueOHOro MaTepuasa

Omnpenenenue creneHHON QyHKIMU. Vcnonp3oBanue

€€ CBOMCTB IIPU PELLICHUU YPaBHEHUI U HEPaBEHCTB 2

KontponbHas pabora
Paznen 10. 18 JIP 2, JIP 4, Tpynosoe
IToka3zaTtenbHas MII2, MII-1 BOCITMTaHUE
bynkuus I1P6 01, ITPO JIP 6
Tema 10.1 Copepxanue yueOHOro MaTepuasa 02, ITP6 03, Hennoctu
ITokazarensHass QyHKUus, | CTeneHs ¢ NPOM3BOJIBHBIM  JIEHCTBUTEILHBIM I1P6 04, Hay4HOI'O
€€ CBOCTBA IIOKA3aTEeJIEM. Omnpenenenne noKa3aTeabHON MO3HAHUs

¢byHKIMH, ee CBOWCTBAa M Tpapuk. 3HAKOMCTBO C OK-01, OK- JIP 8

MPUMEHCHHEM TIOKa3aTeIbHON (QyHKuu. Pernienne 4 02, OK-03,

ITOKa3aTEJIbHBIX YpaBHEHUI (G yHKIIMOHAIBHO- OK-04, OK-

rpadU9IecKuM METOJIOM 05, OK-07

KomMOunnpoBanHoe 3aHsTue [IK 3.1
Tema 10.2 Conepxanue yueOHOro MaTepuasa
Pemienne mnoxasaTenbHbIX | PemieHne mokasaTenbHBIX — YpaBHEHHM  METOJIOM
YPAaBHEHMI U HEPABEHCTB | ypaBHUBAHUs IOKa3aTele, METOJ0M BBEICHMS

HOBOM MEpEeMEHHOH, (PYHKIHOHAIBbHO-TPaPUUECKIM 8

METOJ0M. Pemenne mmoka3aTeIbHBIX HCPaBCHCTB

[IpakTHueckoe 3aHsATHE
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Tema 10.3 Copepxanne yaeOHOTo MaTepuana
Cucrembl 1OKa3aTeNbHBIX | PellieHre CHCTEM MMOKa3aTeIbHBIX YPaBHEHHIMA
ypaBHEHUH KomOuHMpoBaHHOE 3aHATHE 4
Tema 10.4 Coneprxanne yueOHOr0o MaTepuaia
Pewenne 3a1a4. | PemeHne 1OKa3aTelnbHBIX YPaBHEHUM  METOJAOM
ITokazarenbHas QyHKLIUS | ypaBHHBAHMS [OKa3aTeJIed M METOJOM BBEIACHHUSI
HOBOM IIEpeMEHHOW. Pemienne mnokasaTenbHBIX 2
HEPAaBEHCTB
KontponbHas pabora
Pasznen 11. Jlorapu¢gmsbi. 30 JIP 2, JIP 4, Tpynosoe
Jlorapupmmuueckast MII2, MII-1 BOCIIUTaHUE
bynkuus I1P6 01, I1PO JIP 6
Tema 11.1 Copepxanue yueOHOro Marepuasa 02, ITP6 03, Lennoctu
Jlorapudm ypcna. | Jlorapupm umcna. JeCATUYHBIA M HATypalbHBINA I1P6 04, Hay9HOTO
Hecatnunpiin U | gorapudmel, YUCIIO € ITO3HAHHU
HaTypalbHbIA Jorapudmel, | KoMOMHUPOBaHHOE 3aHSTHE 4 JIP 8
YHCIIO €
Tema 11.2 Cozepxanue y4eOHOr0 MaTepuaia OK-01, OK-
CgoiictBa  sorapudmoB. | CoiicTBa norapudmMoB. Omneparnus 02,
Omeparnus JorapuGpMUPOBAHHS. 6 OK-03, OK-
norapuMuUpoBaHus KomOunupoBaHHoe 3aHsATHE 04,
Tema 11.3 Copepxanue yueOHOTO MaTepuana OK-05, OK-07
Jlorapugmuueckas Jlorapudmuueckast pyHKIUS U ee CBOICTBA HK 3.1
¢byHKLMs, ee CBOHCTBA KomMbOunnpoBanHoe 3aHsTre 4
Tema 11.4 Copep:xanue yueOHOTo MaTepuana
Pemenue [MousiTre norapudpmuyeckoro ypaBuenus. Omnepanus
JorapupMUIECKuX MOTEHIUPOBaHUs. TP OCHOBHBIX METO/A pEIICHUS
YPaBHEHUH 1 HEPABEHCTB | jjorapu)MHUECKHX ~ ypPABHEHMIT:  (yHKIIHOHAIBHO-
rpaduuecKkuif, MeTOJl TOTEHIMPOBAHUS, METOJ 8

BBEJICHUS HOBOW mepemMeHHOU. Jlorapudmudeckue
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HEPaBEHCTBA

Komb6unupoBanHoe 3ansrue

Tema 11.5 Copepxanne yaeOHOTo MaTepuana
Cucremsl ANropuT™M = pelleHus  CHCTEMbl  YPaBHEHHIA.
JOTapuPMHUECKUX PaBHOCHIBHOCTD JIOTapU(PMUUYECKHX YpaBHEHUH U
ypaBHEHUH HEpPaBEHCTB 2
KomOunupoBaHHoe 3aHsTHE
Tema 11.6 IIpodeccnonanbHO-OpMEeHTHPOBAHHOE
Jlorapu¢msl B NpHUPOAE U | coep:kanue (CoaepKaHHe MPUKIIATHOTO MOTLYJIs)
TEXHUKE IIpumeHeHue Jorapudma. Jlorapugmmueckas
cnupaiib B pupone. Ee matemaTudeckue CBONCTBA 4
[IpakTuyeckoe 3aHsATHE
Tema 11.7 Copep:xanue yueOHOT0o MaTepuana
Pewenne 3agad. | Jlorapupmuueckas pynkuus. Pemenne npocreimmx
Jlorapudmsr. Jorapu(PMUUECKUX ypaBHEHUI 2
Jlorapudmuueckas KonTponbnas padora
byHKIIUS
Paznen 12. 10 OK-01, OK- JIP 2, JIP 4, Tpynosoe
MHoxkecTBa. IJIeMEHTBI 02, MII2, MI1-1 BOCIIUTAHUE
Teopum rpagos OK-03, OK- I1P6 01, ITPG JIP 6
Tema 12.1 Coneprxanue yueOHOro MaTepuaa 04, 02, I1P6 03, Hennoctu
MHoXkecTBa IMousite MHOKecTBa. IToamHOKecTBO. Omepanuu ¢ OK-05, OK-07 I1P6 04, Hay4YHOTO
MHOXECTBaMHU 2 MO3HAHUS
KomOunupoBanHoe 3aHsTHE JIP 8
Tema 12.2 IIpodeccnonanbHO-OpHEHTHPOBAHHOE
Onepanny ¢ MHOXKECTBAMH | cojiepkaHue (CojepKaHue MPUKJIATHOT0 MOYJIs)
Onepanuu ¢ MHOXKecTBaMH. PelieHue mpHUKIaIHBIX
3aja4 2
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 12.3 Coneprxkanne yueOHOT0 MaTepuasia
I'padsr [Tonstue rpada. Cesa3ublil Tpad, aepeBo, MUK rpad
Ha TUIOCKOCTH 4
[TpakTuyeckas pabora
Tema 12.4 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3aga4. | Onepanuu ¢ MHokecTBaMu. OnucaHue peajbHbIX
MmuoxectBa, I'padbl U UX | cuTyauuii ¢ IOMOIIBID MHOXECTB. IIpuMeHeHHE
pUMEHEHHE rpadoB K peleHuto 3aaau 2
KonTponbnas pabota
Paznen 13. DaemeHTHI 26 JIP 2, JIP 4, TpynoBoe
KOMOMHATOPUKH, MII2, MII-1 BOCITMTaHUE
CTATHCTUKH M TEOPUH I1P6 01, I1PO JIP 6
BepoOsiITHOCTEM 02, ITP6 03, IlennocTu
Tewma 13.1 Copep:xanue yueOHOro MaTepuana I1P6 04, Hay4HOI'O
OCHOBHBIE noHATHs | [lepecTaHOBKM, pa3MelleHUs, COYETAHHUS. OK-01, OK- IIO3HaHUA
KOMOHHATOPUKH 4 02, JIP 8
OK-03, OK-
KoM6uHMpoBaHHOE 3aHsTHE. 04
Tema 13.2 Coneprxkanne yueOHOT0 MaTepuasia OK-05 6K-07
CoOmiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITUSI. TeopeMbl 0 ’
coObiTus.  CIIOKEHHE M | BEPOSTHOCTH CYMMBI COOBITHH. VYcnoBHas
YMHOXXEHHUE BEPOATHOCTEN | BEPOSATHOCTh. 3aBUCUMBIE M HE3aBUCHUMBIE COOBITHS.
Teopembl 0 BEpOSITHOCTH MPOU3BECHHS COOBITHH. 4
Komb6unnpoBanHoe 3aHsTHe
Tema 13.3 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE
BepositHOCTB B | comep:kaHue (coaeprkaHue NPUKJIATHOTO MOTYJIA)
PO eCCHOHATBHBIX OtHocuTeNnbHAsT YacTOTa COOBITHS, CBOWCTBO €€
3a/1auax ycroiunBoctd.  CraTtuctuyeckoe  OmnpeaereHue
BepoATHOCTH. OlleHKa BEPOSITHOCTH COOBITHUS 4

HpaKTI/I‘-ICCKOC 3aHATUC

44




Tema 13.4 Copepxanne yaeOHOTo MaTepuana
JuckpeTrHas ciay4anHasa | Buabl CIIy4aiHBIX BEJIMYMH. Onpenenenue
BEJIMYMHA, 3aKO0H €€ | IMCKPETHOM  CIIy4allHOM  BEJIMYMHBI. 3aKoH
pacrpeeseHus pacrpesielieHusl AUCKPETHON CllydyailHOH BEJIMYMHBI. 4
Ee uncnoBble XapaKTepUCTUKU
KomOunupoBanHoe 3aHsTue
Tewma 13.5 Copepxanne yaeOHOT0 MaTepuana
3agaun  Marematudeckod | Bapuaumonuwiii  psg.  [loouron — wactor  ®
CTaTUCTHUKH rucrorpaMma.  CTaTUCTHYECKHE  XapaKTEPUCTUKU
psina HaOIr01aeMbIX JTaHHBIX
KomOunupoBaHHoe 3aHsTHE 4
Tema 13.6 IIpogeccnonanbHO-OpEeHTHPOBAHHOE
CocraBneHue T1abuul WU | cofepxanue (coep:KaHue MPUKJIATHOTO MOTYJIs)
Jyarpamm Ha IpaKTHKe [lepBuuynas o00paboOTKa CTATUCTHYECKUX JAHHBIX.
I'papuueckoe wux mnpexacraBienue. Haxoxnenue
CPeAHUX XapaKTEePUCTHUK, HAOII0JaeMbIX JaHHBIX 4
[IpakTHyeckoe 3aHsATHE
Tema 13.7 Coneprxanne yueOHOT0o MaTepuania
Pemenne 3aj1a4. | DneMeHThl koMOnHaTopuku. CoObITHE, BEPOSITHOCTD
ONeMEeHThI coObITHs. Crio’)keHNEe U YMHOKEHUE BEPOSTHOCTEN
KOMOMHATOPHUKH, KonTtponbHas pabora 2
CTAaTUCTHUKHM U  TEOpHUHU
BEPOSATHOCTEMN
Pa3nesn 14. YpaBHeHus u 26 OK-01, OK- JIP 2, JIP 4, TpynoBoe
HepaBeHCTBa 02, OK-03, MIT2, MII-1 BOCIIUTAHUE
Tema 14.1 Copep:xanue yueOHOTo MaTepuasa OK-04, OK- I1P6 01, ITPO JIP 6
PaBHOCMIIBHOCTB PaBHOCMIIBHOCT, ~ ypaBHEHMH U HEpPaBEHCTB. 05, OK-06, 02, ITP6 03, LlenHocTH
ypaBHeHHI M HepaBeHCTB. | Onpenesnenns. OCHOBHBIE TEOPEMBI PABHOCUIILHBIX OK-07 ITP6 04, HAy4HOI'O
OO1mue MeTOIbI PEIIEHNsT | epexoax B ypaBHEHHSAX W HepaBeHCTBax. OOirue 4 IK 3.1 MTO3HAHUS
METO/IbI PEIICHUs] yPaBHEHUH: TIepexo/1 OT paBeHCTBA JIP 8
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(GYHKIUH K paBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
(GYHKIUH, METOJ] Pa3JIOKESHHUSI HA MHOYKUTEIIH, METOJT
BBEJICHUS HOBOW IEPEMEHHOM,
rpaguIecKuii MeTO/

(GhyHKIIMOHATIBHO-

Komb6unupoBanHoe 3ansrue

Tema 14.2 Copepxanne yaeOHOTo MaTepuana

I'paduueckuit MeTo | O0mmMe MeToAbl PeUIeHUs HEPABEHCTB: MEPEX0] OT

peleHus YPaBHEHMH, | CpPaBHEHHS 3HAYeHUH (YHKIUH K CpPaBHEHHIO

HEPABEHCTB 3HAYEHUI apryMeHTOB ISl MOHOTOHHBIX (DYHKIIHA,
METOJl MHTEpBaJoOB, (DYHKIHMOHANIBHO-TpadudYecKuil
Metol. ['padmyeckuit MeTon pelieHus ypaBHEHUN U
HEPaBEHCTB
KomOunupoBanHoe 3aHsTHE

Tewma 14.3 Coneprxanue yueOHOro Marepuasia

YpaBHEHHs U HEPABEHCTBA

Omnpenenenue wmopayns. Packpeitue Monynas 1o

C MOAyJIeM OTIpeIeTICHUIO. [Ipocreiie  ypaBHEHUS |
HEpaBEHCTBA C MOJTYJIEM. [Ipumenenue
PaBHOCHUIILHBIX TEPEXO0JI0B B OMPEAENEHHBIX THUIIAX
ypaBHEHU U HEPABEHCTB C MOYJIEM
KomOunupoBanHoe 3aHsTHE

Tema 14.4 Coneprxanne yueOHOT0 MaTepuasia

YpaBHEHMS U HEpaBEHCTBA
C MmapaMeTpaMu

3HakoMcTBO ¢ napaMmerpoM. IIpocreiiime ypaBHeHus
1 HEPABEHCTBA C IapaMeTpOM

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tewma 14.5

CocraBieHne W penieHue
npodeccuoHaNbHBIX 3aj]1a4
C TIOMONIBIO YPaBHEHUI

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE
cojiep:kaHue (Co/lep:KaHHe NPHUKJIATHOI0 MOLY.JI5)

Pemenne TekcTOBBIX 3amad  mpodhecCHOHATBLHOTO
CoJIepKaHus

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Tema 14.6

Copepxanne yueOHOT0 MaTepuana
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Pewenne 3aga4. | OOmMe MEeToAbl pelieHus] YpaBHEHUH. Y paBHEHUS U
VYpaBHEHMs U HEPABEHCTBA | HEPABEHCTBA C MOJYJIEM U C ITapaMeTpamMu

[IpakTuyeckoe 3aHsATHE 2
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: ‘ 340
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4. YCJIOBUSA PEAJIU3AIIUU TIPOT'PAMMBI YUEBHOM JIUCHUATLIIUHBI

Tpeb6oBaHusi K MUHMMAJIbLHOMY MaTepPHAJIbLHO-TEXHUYECKOMY 00ecrnedyeHn 10
Peanu3anus nporpaMMbl yueOHOM TUCIMIUIMHBI TPEOYET HATUYIHUs y4eOHOTO
kabuuera «Maremartuka» Nel(9.

O6opynoBanne y4eOHOTO KaOMHETA:

- IOCaJI0YHBIC MECTA 10 KOJMYECTBY 00yUarOIINXCS;

- pabouee MecTO MpenoaBaTes;

- YepTEeXKHBIC WHCTPYMEHTBHI JUIS TIperojgaBareis (TPaHCIOPTHP, YTrOJbHUK,
HUPKYJIb);

- TEOMETPHUECKHE Tella U3 JIepeBa 1 IIBETHOTO KAPTOHA;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT 3JICKTPOHHBIX BUICOMATEPHATIOB;

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

- Tpo(heccHOHATEHO OPUEHTHPOBAHHEIC 3a/IaHNS;

- MaTepHaJIbl K3aMCHA.

TexHnueckue cpeacTsa 00ydeHUs:

- IEPCOHAJIbHBIE KOMITBIOTEPHI C JIMLIEH3MOHHBIM IPOTPAMMHBIM 00€CTIE€YEHUEM;
- IPOEKTOpP;

- MyJbTUMEAUNHASA JOCKA.

NudopmanuonHoe odecrieueHue 00y4eHust
Jlns peanuzanuu nporpaMMbl TUCHUIUITMHBI OMOIHMOTEUHbIA (DOHJ UMEET MeYaTHbIE,

AIIEKTPOHHBIE 00pa3oBaTeIbHbIC U UHPOPMAIIMOHHBIE PECYPCHI. (nepeuens pexomendyempix
YUebHbIX U30AHULL CO2NACHO hedepanbromy nepeyurio yueonukos hitps://fpu.edu.ru , atepHeT-pecypcos,
JIOTIOJTHUTEIBHOM JIUTEPaTyphI)

OCHOBHBIC HCTOYHUKH
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1. Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpusi. Anredpa
U Hayasia Marematudeckoro aHanusa. 10—11 kiaccel : 0a30BbIi U yTiyOJEHHBIN YPOBHU :
yueOHnuk / III. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u np.]. — 11-e uzn., crep. —
Mockaga : IIpocsemenue, 2023. — 463 c. — Tekcr : 3aeKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/334391 (mara oOparieHus:
21.05.2024).

2. MaremaTtuka: anrebpa W HadaJla MaTeMaTHYECKOTO aHaJM3a, TEOMETPHS.
I'eomerpust: 10—11-it xmaccel: 6a30BbBId B yriryOn€éHHBIA ypoBHHM : yueOHuMK / JI. C.
Aranacsg, b. B. , K. C. [u gp.]. — 11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. —
287 ¢. — ISBN 978-5-09-103606- 0. — Tekct : anektponHslii // JlaHb : 31€KTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/334397 (nata oOparienus:
21.05.2024).

3. Mep3msik, A. I'. Maremartuka. AnreOpa u Hauajga MaTeMaTH4ecKkoro aHammsa : 11
KJacc : yriyOonéHHblil ypoBeHb : yueOnuk / A. I'. Mepsnsik, [I. A. Homuposckuii, B. M.
[TonsixkoB ; mox penmakimuedt B. E. Ilomonbckoro. — 5-e u3n., crep. — Mocksa :
[Ipocsemenue, 2022. — 412 ¢. — ISBN 978-5-09-087874-6. — TekcT : 2JIeKTpOHHBIH //
Jlaub : anmexkTpoHHO-OnOmoTeuynas cucrema. — URL.: https://e.lanbook.com/book/360722
(mara obpamenusi: 21.05.2024).

4. Mep3nsik, A. I'. MaremaTtuka. Anredpa u Hadajla MaTeMaTU4YecKoro aHanusa. 10
KJ1acc : yriayOnéHHbI ypoBeHb : yueOHuk / A. I'. Mepansk, 1. A. Homuposckuii, B. M.
[TomsikoB. — 6-¢ u3a., crep. — Mocksa : [IpocBemenne, 2022. — 480 c. — ISBN 978-5-
09-087877-7. — Tekct : 2nmeKTpOoHHBIH // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/360725 (nata obpamenus: 21.05.2024).

5. Kpemep, H. III. MaremaTtuka nis kojiemxkel : yueobnoe nocooue s CIIO / H.
. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman. - 11-e uzz., nep. u pon. - Mocksa :
KOpaiir, 2023. - 362 <c¢. - (IlpodeccuonanbHoe obpaszoBanue). - URL:
https://urait.ru/bcode/511283. — TeKCT : 3IEKTPOHHBIH.

JlonoJTHUTeIbHbIE HCTOYHUKH
1. [IumaueB, B. C. Marematuka : y4eOHMK U TPAKTUKYM [JIsI CPEIHETrO
npodeccuonansaoro oopazosanus / B. C. lllunaues ; nox pepakuueid A. H. TuxonoBa. —

8-¢ m3m., mepepad. m mom. — MockBa : MzmarensctBo FOpaiit, 2024. — 447 ¢. —
(ITlpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-13405-6. — Tekct
anekTpoHHbI  //  OOpaszoBatenpHas 1uatgopma  IOpait  [caiit]. —  URL:

https://urait.ru/bcode/536591
NudopmanuonHsie pecypesl
1. becmatnas mumdpoBas miarpopma ais OOyYEeHHS OCHOBHBIM IIKOJIHHBIM
npeameram - https://education.yandex.ru/main/
2. http://resh.edu.ru/ «Poccutickas aneKTpoOHHAs TIKOJIaY.
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5. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUIIIAHBI

KoHTponb 1 oOIleHKa pacKpbIBAIOTCS dYepe3 pe3yNbTaThl, YCBOCHHbBIC 3HAHUS H
npuoOpeTeHHbIE 00YyJarOIIMMUCS YMEHUS, HAlpaBlIEHHbIE Ha (OPMUPOBAHHE OOIIUX H
npodecCUOHATBHBIX KOMIIETEHIIHIH.

Pe3yneTaTe! o0yuenus
(Bmagers, ymers, OK, 1K)

[TokazaTenn olleHKH

Tun oneHouHsIX
MEpPOTIPHATHH

AHFE'ﬁpﬂ. H HAYa,1a MATCMATHYCCKOI0 AHAJTH3A.

1) UYmucaa v BoIMHCICHAS:

- OTIEPHPOBATH MOHATHSAMU:
palHOHANbHOE W JeHCTBHTEILHOE
4HCIIO, 0OBIKHOBEHHAN 17}
necaTHYHAs Ipo0b, MPOLEHTEI;

- BBIIONHATH  apH(pMeTHUECKHe
omepalMi C paldOHAIBHBIMH |
NEHCTBUTEILHBIMI YHCIIAMU;

- BBITIOJTHATh IpHOITHIKEHHBIE
BBIYHCIICHUs, HCIIOJIb3YS [paBHiIa
OKpYTTIEHHS, JelaTh MNPHKUAKY H
OIIEHKY pe3yiIbTaTa BEIYHCIICHHI;

- OIIEpUPOBaTh MOHSITHAMHU:
HaTypaJIbHOE, esnoe YHCIIO,
HCIIOJIb30BaTh MPH3HAKH [IEJIHMOCTH
IeNBIX YHCelN, pa3/iolKeHHe YUCiIa Ha
MPOCTbIe MHOMKHTEITH IS pelIeHHs
3a/1a4;

OK 01, OK 04, OK 06

- onepHpyeT MOHATHSIMH:
panuoHaNbHOE H JeHCTBHUTEIbHOE
qHCTIO0, OOBIKHOBEHHAs H
JecATHYHas IpoOb, MPOIIEHTEI;

- BBINOJHAET  apH(MeTHUeCKHe
oTlepaliMi € palHOHATLHBIMH |
JAeHCTBUTENHHBIMH YHCIIAMH;

- BHIMONHAET  NPHOIHKEHHBIE
BBIYHCIICHHSA, HCIIONB3YyS IIpaBHIIa
OKpYTJICHHS, JeNaTh MPHKHIKY H
OIIEHKY pe3y/bTaTa BLIYHCIICHHUH;

- oTepHpyeT MOHATHSIMH:
HaTypalbHOE, nenoe qHCIIO,
MCITOJIb30BATh MPH3HAKH JSTHMOCTH
LeBIX YUCEN, Pa3lIOKeHHE Yuca Ha
MPOCTBIE MHOMKHUTENH UIS pelleHHS
3amadq;

YcTHBIH omnpoc
[IporpammupoBaHHBIH
KOHTPOJIb
CaMOKOHTpOJIB

TecTnl

Pasnensr 1-11

- OIlEpHPOBAThL NOHATHAMH: CTEIICHb
C LleIbIM NOoKa3areseM, cTaHaapTHas
opma 3amHMcH  ACHCTBHTEILHOIO
qHCa, KOpEHb HaTypaIbHOMH
CTEleHH, HCIIOJIb30BATh
IO IXOISAIIYEO dopmy  3ammcm
IeHCTBHTEIBHBIX qHCe IUTs
pelIeHHs [PAaKTHYEeCKHX 3agad |
MpeICTaBIeHHUS JaHHBIX;

- ONEpPUPOBATH MOHATHEM: CTENICHB C
palHOHATLHBIM TIOKAa3aTeNeM;
OTIePHPOBATH MOHSATHSIMH:
gorapupM 4HCIA, AECATHYHBIE W

HaTypaJlbHbIE JTOrapH(MBI;
OK 04

- ONepHpYyeT MOHATHIMH: CTEIEHb C
enBIM TOKa3aTelneM, CTaHIapTHas
dopmMa 3amHcH JAEHCTBHTEILHOTO
qHCIIa, KOpEHb HaTypaabHOH
CTEleHH, HCITOJIb30BaTh
NOAXOANIyl0  (GopMy  3alHCH
JAeHCTBUTEIIBHBIX qHcel IUTs
pelIeHHs NpaKTUYecKHX 3afad |
MpeICTaBIeHHs JaHHbIX;

- ONEpHpYET TMOHATHEM: CTENEHb C
palMOHANBHBIM TTOKa3aTeIeM;

- omepupyeT MOHATHAMH: JOTapru(M
qHcia, AeCATHYHBIE U HaTypajbHbIE
norapH(pMBI;

YcTHBIH omnpoc
[IporpammupoBaHHBIi
KOHTPOJIb
CaMOKOHTpPOJIIb

Tectn

Pazgen 1, tema 1.1
Paznen 3, temsr 3.1,
3.2

- OINCpHpOBATH IMTOHATHAMH: CHHYC,
KOCHHYC H TaHI'CHC IIPpOHU3BOJIBHOIO

yria, HCIIOJIb30BaTh 3aIHCh
MPOU3BOILHOTO yria yepes
obpaTHble TPUTOHOMETPHYECKHE
(pYHKIIHH;

OK 04

- ONEpHpYeT MNOHATHAMH: CHHYC,
KOCHHYC M TAHT'€HC IPOH3BOJIBHOTO

yria, HCIOJIB30BaTh 3anmch
MPOU3BOJILHOTO yria uepes
oOpaTHbIe TPUTOHOMETPHYECKHE
(YHKIIHH;

YcTHBIH onpoc
[IporpammupoBaHHBIH
KOHTPOJIb
CamMOKOHTpOIBL

Tectnl

Pasnen 4, tema 4.1
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2) YpaBHeHHS H HEPABEHCTBA: - OnepHpyeT HOHATHSMH: | Y CTHBIH ONpoC
- OIICpHpPOBAThL INOHATHAMH. | TOXKICCTBO, YpaBHCHHE, npOFpaMMHpOBﬂHHhIﬁ
TOXKIECTBO, YPaBHEHHE, | HEPABEHCTBO, LEN0€, PAHOHATBHOE, | yoyrnoms
HEpaBEeHCTBO, 1IeJI0e, pallHOHAIbHOE, | HppallHOHAILHOE aBpHEHHE
p 1 - pall » | HPPall yP " | CaMOKOHTpOIJIB
HppaoHaIbHOE ypaBHEHHE, | HEPAaBEHCTBO, TPUTOHOMETPHYECKOE T
€CTBI
HEpaBEHCTBO, TPUIOHOMETPHUYECKOE | YpaBHEHHE;
ypaBHEHHE; Pasgen 3, tema 3.3
OK 01, OK 02, OK 03 Pazgen 4, tema 4.3
- BBIIONHAET  mpeoOpa3oBaHHS | YCTHEIH OMpocC
- BBIMOJHATH  npeobpasoBaHUs peobp . P
" NTOHOMETPHYECKHX BBIPKEHHH H i
TPHIOHOMETPHUECKHX BHIPAKCHHI 1 | 'F P P [TporpammupoBaHHbIi
pemarsb TPHUTOHOMETPHYECKHE
pemaTh TPUTOHOMETPHYECKHE KOHTpPOJIb
aBHEHHS;
ypaBHEHNS; Yp i . CaMOKOHTpOIb
. - HAXOJMT pelIeHHsl TPOCTEHIIHX
- HaXOJWTh pEHIEHHS TMPOCTEHIIHX TecThl

TPHTOHOMETPHYECKHX HEPABEHCTB;
OK 01, OK 02, OK 03

TPHTOHOMETPHYECCKHX HEPABCHCTB,

Pazgen 4, tema 4.1,
4.3

- IPHMEHATH CBOJCTBA CTEIICHH s

- [IPHMCHAECT CBOMCTBA CTEIEHH JIJIA

YcTHBIH onpoc

npeobpazoBaHus BBIpaKeHHH, | MpeobpazoBaHus BBIpaKEHHH, TTporpaMMHpPOBAHHEI
OTIEpHPOBAThH MNOHSATHSMH: | OTIEPHPYET MOHSTUAMA | 1o uTpoE
nokasarelibHOe ypaBHEHHE W | oKa3aTeJIbHOe ypaBHEHHE H
CaMOKOHTpOIIb
HepaBeHCTBO, pellaTb OCHOBHEIC | HSPABEHCTBO, pelIaeT OCHOBHBIE T
o " €CTBI
THIIBI NOKA3aTeJIbHBIX YPaBHEHHMH W | THUIBI NTOKA3aTeIbHBIX YPAaBHEHHH H
HEepaBeHCTB HEepPaBeHCTB; Pasnen 3, rema 3.1,
OK 01, OK 02, OK 03 3.3
- BHINOJNHATH  TNpeoOpa3oBaHMs | -  BBINONHAET  mpeoOpazoBaHHs | YCTHBIH ompoc
BBIPa)KEHHﬁ, coepiKaniux BLIpa)KEHHﬁ., coaepiralux HpOFpaMMHPOBaHHLIﬁ
norapugmel, OTIEpHPOBATH | JIOTapH(MEIL, OTIEPHPYET MOHATHIMHU! KOHTpPOIIb
MOHATHAMH: norapudmugeckoe | morapudmMuieckoe ypaBHEHHE H
CaMOKOHTpOIIb
ypaBHEHHE M HEPaBEHCTBO, pELIaTh | HEPABEHCTBO, pEIIAeT OCHOBHBIE T
eCTBI

OCHOBHBIE THIIBI JIOTapH(PMHUECKHX
ypaBHEHHU} U HEPABEHCTB;
OK 01, OK 02, OK 03

THIIBI JIOTapU(MHYECKHX YpaBHEHUH
M HEpaBEHCTB;

Pazmen 3, temer 3.2,
33

- OIEepHpOBAThH MOHATHAMH: CHCTEMA
TUHEHHBIX  ypaBHEHHMH H €€
pellleHHe, WCMONb30BAaTh CHCTEMY
JTUHEHHBIX YpaBHEHHH 75 pellleHHs
NpaKTHYECKHX 3a/1ay;

- HaxOAMThb pELIEHHS IMPOCTEHHIHX

CHCTEM H COBOKYIHOCTEH
parMoHaIBHBIX YpaBHEHHH u
HEPABEHCTB;

OK 02

- ONepHpYyeT MOHATHAMH: CHCTEMa
TUHEHHBIX  ypaBHeHMH H  ee
pelIeHne,  HCIONB3YeT  CHCTEMY
JTUHEHHBIX YpaBHEHHH 71 pelleHHs
NPaKTHUECKUX 3a/1a4;

- HAXOJQWT peElleHHs IPOCTEHIIHX

CHCTEM H COBOKYITHOCTEH
paloHaIBLHBIX ypaBHEHHH u
HEpaBEHCTB

YcTHEIH onpoc
[IporpammupoBaHHBIi
KOHTPOJIb
CaMOKOHTpOJIIb

Tectnl

Pasmen 1, Tema 1.2
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-  TPUMEHATH  YpaBHEHHA W
HepaBeHCTBa JUTs pelnieHns
MaTeMaTHYeCKHX 3ajad W 3a7ad H3
pasmUYHBIX oOnacTed Haykd H
peasibHOH KH3HH;

- MOJIETHPOBATh peanbHbIE
CHUTyallMUH Ha s3bIKE  anreOpsl,

COCTABJIATH BBIpaMKCHHA, YpaAaBHCHHA,
HECpaBCHCTBA 110 YCIOBHIO 3d1a4H,
HCCIICOIOBAaTh INOCTPOCHHBIE MOIETH

- BBIOJNHAET  IpeoOpasoBaHUs
LENbIX, palHOHAIbHBIX u
HPPAallHOHANBHBIX  BBIPAKEHHH U

pelaeT OCHOBHBIE THIBI IIEIBIX,
palHOHANBHBIX W HPPAITHOHAIBHBIX
YpaBHEHHI U HEPABEHCTB;

- TpPHMEHSET  ypaBHEHHA H
HEepaBeHCTBA s penieHus
MaTeMaTHYecKHX 3aJad W 337134 W3
pasmHUYHBIX o0OIacTell HayKH H

VYeTHbIi onpoc
[IporpamMmmMupoBaHHEIH
KOHTpOIIb
CaMOKOHTpOIIb
Tecter

Pasmen 1, Tema 1.2

c HCIIONTE30BaHHEM anmnapara | pealbHOil JKH3HH;

anredpsl;

OK 02

3) ©@ynkuuu H rpagHKH: - ONEepHpYyeT NMOHATUAMH: (YHKLHS, | YCTHBINH OIpOC

- OTIEpHPOBATh HOHSATHSAMH: | CIIOCOOBI 3aJaHus yHKUHH, | TIporpaMMHUPOBaHHEI
yHKIHS, Croco0BbI 3a/1aHus | 00MacTh Oompe/ielleHnusl U MHOKECTBO KOHTPOITB
¢yHk1HH, oOnacTh ompeseneHUs W | 3HAUEHHII (GyHKIHH, rpauk CaMOKOHTPOIID
MHOKECTBO 3HadeHWW (yHkuuu, | QyHKUHH,  B3auMHO  oOpaTHBIE

rpaduk (GyHK1IHH, B3aHMMHO | (PYHKIIHH; Tecrer

obpaTHble PyHKIMH; - ONepUpyeT MOHATHSMH: deTHOCTH | La3Aen 1, Tema 1.2
- ONepHpPOBaTh NOHSATHAMH: | 1 HeveTHocTh (yHKunu, Hyau | Pasmen 2, tema 2.1
YeTHOCTh M HEYETHOCTh (YHKIHH, | QpyHKIIHH, MIpPOMEIKYTKH Pazzen 3, temsr 3.1,
HyTH  (QYHKIHH,  I[POMEXKYTKH | 3HAKOIOCTOSHCTBA; 3.2
3HAKOIIOCTOSHCTBA; - crpour u uurtaeT rpaduku | Pasnen 4, tema 4.2
- CTpPOMTH MW HYHTaThb TrpaduKH | THHEHHONH (QYHKIHMH, KBaJpaTHIHOH

NUHEeHHON (PYHKIHH, KBAaJpaTHUHOH
(YHKIIMH, CTeNeHHOH (yHKIHH C
1IeJIBIM MTOKa3aTeneM;
- OIepHpOBaTH
nepuonYecKas
NPOMEKYTKH

HOHATHIMH:
(G yHKLHSA,
MOHOTOHHOCTH
(yHKIMM,  TOYKM  3KCTpeMyMa
¢ynkunn, HanOoIbIIEeE "
HaUMeHbIlIee 3HaYeHHs (QYHKLHUH Ha
IIPOMEKYTKE, HCIOJIb30BaTh HX JUIA
HccllefoBaHUS (DYHKIHMH, 3aJaHHOH
rpauKOM;
- OIIEpUPOBATh MOHATUAMH: IPpadUKH
MOKa3aTelbHOM, IorapuMHIecKOH
H TPHUTOHOMETPHUECKHX (YHKIHH,
H300pakaTh MX Ha KOOpPIAMHATHOH
IJIOCKOCTH ¥ HCIONb30BaTh JUIA
pellieHHs ypaBHEHHH H HEPABEHCTB;
- wu3o0pakaTh Ha KOOPAMHATHOH

MJIOCKOCTH  rpadHKH  JTHHEHHBIX
YPaBHEHHH W HMCIOIL30BaTh MX IS
pellleHHs  CHCTEMBI  JIMHEHHBIX
YpaBHEHHIA;

OK 01, OK 04

(YHKIIHH, CTeNeHHOH QYHKIHH C
IIETBIM TIOKa3aTelIeM;
- oTiepUpyeT
TIepHOHYeCKast
MPOMEXYTKH

HOHATHAMHU:
(yHKIHA,
MOHOTOHHOCTH
(GyHKIMH,  TOYKH  SKCTpeMyMa
¢ynkumn, Haubosblllee u
HauMeHblllee 3HaYeHHs (PyHKIIHMH Ha
IPOMEXKYTKE, MCIOIb3YeT HX I
HCClIeOoBaHuA (PYHKIHH, 3aJaHHOMN
rpagHuKoM;
- omepupyeT MOHATHAMHU: rpadUKu
NoKa3aTenbHOH, Iorapu(pMHUIECKON
H TPHTOHOMETPHUYECKHX (YHKIIHIA,
H300pakaTb MX Ha KOOPJHMHATHOM
IJIOCKOCTM M HCIIOJIb30BaTh IS
pellicHHs ypaBHEHHH H HEPABEHCTB;
- u300paxkaTb Ha KOOPJAWHATHOM

MJIOCKOCTH  rpaMKH  JIMHEHHBIX
yYpaBHEHHI ¥ HCIOJIL30BATh HX IS
pelIeHHst  CHCTeMBl  JIMHEHHBIX
YpaBHEHHIL;
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- HCNONb30BaTh rpaduku (QYHKIHH
IUISl pelIeHns] ypaBHEeHHIA;

- HCNOJIB30BaTh IpaMKH (PYHKIHH
IUIl  HMCCIIEJOBAHHA IIPOLECCOB M
3aBUCHUMOCTEH IIpH pELIEHHH 3a]a4
M3 JPYrHX y4eOHBIX TpPEeIMETOB H

peanbHOi KU3HH, BBIpaKaThb
(opMynaMH 3aBHCHMOCTH MEXKIY
BETMUHHAMU;

- HCNOJIB30BaTh IrpapUKH (PYHKIIHH
IUIl  HMCCIIEJOBAHHA IIPOLECCOB M
3aBHCHMOCTEH M3 JIpYTHX Yy4eOHBIX
JIMCLHUIINH.

OK 01, OK 02, OK 04

- Hcnonep3dyer rpadukd  QYHKIIUH
JUIA pellleHHs] ypaBHEHHIH;

- HCHOJB3YyeT rpaHKH (PYHKIIUH
JUIA HMCCIIe[JIOBAaHHA TMPOLECCOB M
3aBHCHMOCTEH MpH pelIeHHH 3a/1a4
M3 JPYTHX y4eOHBIX NpeIMETOB H

peanbHOM KU3HH, BBIpAKAeT
(opMynaMH 3aBHCHMOCTH MEKIY
BEJIMUYHHAMM;

- HCHOJB3YyeT rpaHKH (PYHKIIUH
JUIl  HCCIIE[JIOBAHUSI IIPOLIECCOB U
3aBHCHUMOCTEN M3 JPYTHX yueOHBIX
JMCUHUILIHH.

YcTHBIH ompoc
[IporpammupoBaHHBIiH
KOHTPOJIb
CaMOKOHTpPOIIb

Tectn

Pazgen 1, Tema 1.2
Pazgen 2, temsr 2.1

4) Hauana mMaTeMaTHYeCKOTro
aHajam3a:

- OIepHpPOBaAThH HNOHATHAMH:
Moce10BaTeNbHOCTD,
apudmeTHUecKass U reoMeTpHuecKas
MPOTrPECCHH;

- OIepHpPOBATH HNOHATHAMH:
OecKoHEUHO yObIBaroas
reoMeTpHYecKas Mporpeccus, cymma
OecKkoHeYHO yOBIBaromeH
reoMeTpHYECKOH IIpOTrpecchH;
3a/1aBaTh Hocie10BaTeIbHOCTH
pa3IMUHBIMH cIIOCO0aMH;

- HCIOJIB30BaTh CBOMCTBa
nocie10BaTeIbHOCTEH H

MPOTPECCHH IS PEIISHHS pealbHBIX
3a7a4u MPUKIIAIHOTO XapaKTepa;
OK 06

- ONepHpyeT  TOHATHSIMH:
MOCIIE0BaTENLHOCTB,
apumMeTHIECKass H TeoMeTpudecKas
MPOTPECCHH;

- onepupyeT MOHATHSAMH:
OecKoHEUHO yObIBatomast
reoMeTpHYecKas MporpeccHs, CyMMa
OecKoHEeUHO yObIBaroIIei
reOMETPHYECKOH IPOTPECCHH;
3amaer TOCIIEI0BATEILHOCTH
Pa3INYHEIMH CIIOCO0aMH;

- HCIIOJIE3YET CBOICTBa
MOCIIe0BaTeILHOCTEH H

MPOTPECCHH ISl pelIeHHs pealbHbIX
3aj1a4 MPUKJIAIHOTO XapaKTepa;

YcTHBIH onpoc
[IporpammupoBaHHEBIH
KOHTPOJIb
CaMOKOHTpPOIIb
Tectn

Pasgen 6, Tema 6.1

- OnepHpOBaTh NOHATHSIMHU:
HeIpepbIBHAL yHKIMS,
MPOHU3BOIHAS (pyHKIHH,

HCIIONB30BaTh TEOMETPHUECKHH H
(pu3HUecKHH CMBICI NPOHU3BOJTHOH
JUISL pelIeHus 3a1a4;

- HAXOJIHTh IIPOM3BO,IHEIE
3JIeMeHTapHEBIX pyHKUHI,
BBIYHCISITE [TPOM3BOJHBIE CYMMEIL,
IPOMU3BEICHNS, YJaCTHOTO (PYHKIIHI;
- HCMOJIb30BAaTh IPOH3BOAHYIO IS

HCCIIeJOBAaHHS dbyHKIHN Ha
MOHOTOHHOCTH ¥ 3KCTPEMYMBEL,
MPHMEHSTH Pe3y/IbTaThI
HCCIIEJOBAHHS K HNOCTPOCHHIO
rpauKoB;

- HCHOJL30BaTh NPOH3BOTHYIO A
HAXOMKIACHUS HAWITY4IIEro penreHus
B INPHKJIAOHBEIX, B TOM YHCIE
COIHANBHO-3KOHOMUYECKHX,
3a7a9ax;

OK 01, OK 04, OK 07

- OTepHpyeT MOHATHAMH:
HENpepbIBHAS dyHKIIHA,
NPOU3BOIHAA (PYHKIIHH, MCIIOIBL3YET
reoMeTpHUYeCcKHH H  (pHU3HYECKUH
CMBICII MPOM3BOJHON I PEIICHHS
3a1ad;

- HaXOHT IPOM3BOJHBIE
3IIeMEHTaPHBIX (GyHKIHII,
BBIYUCIISITE IIPOH3BOJHBIE CYMMEBI,
MPOH3BEICHUS, YaCTHOI'O (PYHKIIHI;

- HCHONB3YeT IPOHU3BOJIHYIO LIS
HCCIIeJ0BaHHS byaxmn Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBIL,
MPHMEHSET pE3YIbTaTHI
HCCIICIOBAHHS K  MOCTPOEHHIO
rpadHKOB;

- HCHOIB3YeT IPOU3BOJHYIO IS

HAXO0X/JICHUS HAHIYYIIEro pelIeHHS
B IPUKIAAHBEIX, B TOM YHCIE
COILIHAIBHO-3KOHOMHYECKHX,
3aJadax;

Y CTHBIHA OIIpoC
[IporpamMmmupoBaHHEIH
KOHTPOIIb
CaMOKOHTpOJIB

Tectr!

Pasnen 6, Tems! 6.1,
6.2
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I'eomeTpusn

- OIEpHPOBaTh MOHATHAMH: TOYKA,
npsAMasi, I0CKOCTh;

- NPUMEHSATE AKCHOMEI
CTEepEOMETPHH M CIEACTBHS M3 HHX
MPpH  PEHIEHHH  T'€OMETPUYECKHX
3a1a4;

- OIIEpHPOBATH HOHATHIAMH:
napaueIbHOCTh u
MepHeHIUKYISIPHOCTE TMPSAMBIX |
[IJIOCKOCTEH;

- KIacCH(UIUpOBaTL  B3aUMHOE
pacroiokeHue TPSAMBIX "
MIOCKOCTEH B MPOCTPAHCTBE;

- OIepHPOBATH HOHATHAMH:
JIBYTpPaHHBIH yromn, TpaHu
IBYIPaHHOTO yria, pebpo
IBYTPAaHHOTO YIlla, THHEHHBIH YyTOI
JIBYTPaHHOTO YT7a, rpajaycHas Mepa
JIBYTPAaHHOTO yTJIa;

- OmepHpPyeT IOHATHAMH: TOYKa,
npsAMast, IIOCKOCTh;

- NpHMEHSET AKCHOMBI
CTepEOMETPHH M CIEACTBUS M3 HHUX
MPH  PEHICHHH TEeOMETPHYECKHX
3a1aq;

- OIepUpYyeT HOHATHSAMH:
MapaseNbHOCTh "
MepPNeHIHKYISIPHOCTE  TIPSIMBIX M
[JIOCKOCTEH;

- KIaccH(pHUIHPYET B3aHMHOE
pacrooKeHue HPSMBIX "
MJIOCKOCTEH B POCTPAHCTBE;

- OIepUpyeT MOHATHAMH:
JBYTpaHHEIH yrom, rpaHu
JIBYIPaHHOTO yria, pebpo
IBYTPAHHOTO yIrja, JTMHEHHBIH Yron
JBYTPAaHHOTO YTJa, TpajycHas Mepa
JBYTPaHHOTO YTTIa;

YeTHBIH onpoc
[IporpammupoBaHHBIiH
KOHTPOIIb
CaMOKOHTpOIIb

Tectrr

Pazmen 9, temsr 9.1,
9.2

OK 01, OK 05

- OIIepHpPOBATH HOHATHSMH: | - OomepHpYyeT HOHATHAMH: | Y CTHBIH OIpOC
MHOT'OI'paHHHK, BLIH}‘T{HBII:’i H | MHOTOI'pPaHHHK, Bbll’[yl(ﬂblﬁ H npOFpaMMHpOBﬂHHbIﬁ
HEBBITTYKIIBIH MHOTOTPAaHHHUK, | HEBBITYKIIBIH MHOTOTPaHHHK, | xouTposs

PIEMEHTB! MHOTOTPAHHIKA, | JICMEHTBI MHOTOIpaHHHKa, CaMOKOHTPOII
NpaBHILHBIH MHOTOIPAHHHK; NpaBHILHBIH MHOTOTPAHHHUK;

- pacno3HaBaThb OCHOBHBIE BH[BI | - paclo3HAeT OCHOBHBIE  BHIEI Tectnr
MHOTOIPaHHHKOB (nmipamuna, | MHOTOTPaHHMKOR (nupamua, | Pasaen 10, tema 10.1
npH3Ma, IpAMOYTOJIbHBEIH | MpU3Ma, HPSMOYTOJIbHBIH

napaluiesiellune 1, Kyo); napajuieNenumnen, Kyo);

- KiIaccH(pHUHPOBaTh | - KIaCCH(QHIMPYET MHOTOIPAHHUKH,

MHOTOI PAaHHHKH, BeIOHpast | BeIOMpas OCHOBaHHSA aas

OCHOBaHMA [UId  KJacCH(HKALMWHU | KTacCH(PHUKAUUH  (BBINYKIBIE H

(BBITTYKITBIE " HEBBITTYKIIbIE | HEBLIMYKIIbIE MHOTOTpaHHHKH,

MHOTOI PAaHHHKH, NpaBHUJIbHBIE | IPaBHIILHBIE MHOTOI'PaHHHKH,

MHOTOT PaHHHKH, npsiMBIE U | OpAMBIE W HAKIOHHBIE TPH3MEL,

HAKJIOHHBIE MPH3MEIL, | TIapaiellenHIebl);

napajJleenHIe sl );

OK 01, OK 03

- OIIEpHPOBATh [MOHATHAMHA: CCKYILIAA
IIJIOCKOCTD, CCHCHHC
MHOT'OI'PpaHHHKOB,

- OOBACHATDH MIPHHIHAIILI TOCTPOEHUS
C'E'-IEHHﬁ, HCIIOJIB3YA METO CIIEN0B;
CTPOUTL CEYEHHS MHOTOTpPpaHHHKOB

METOJ/IOM CIICJIOB, BBITIOJTHATE
(BBIHOCHBIE) TIIIOCKHE YEpPTEeXKH M3
PHCYHKOB  TMPOCTBIX  0OBEMHBIX

¢uryp: Bua cepxy, cOoky, CHU3Y;
OK 01, OK 03

- omepHpyeT MOHATHAMH: CeKyllas
MJIOCKOCTb, ceueHue
MHOTOIPaHHHKOB;

- OOBACHSIET MPUHITHIBI TOCTPOSHUS
CEUEHHi, HCMOIb3Ys METO]I CIIE/IOB;
CTPOUT CEYEHHMS] MHOTOTPaHHHKOB

METOJIOM CIICJIOB, BBITIOJTHSIET
(BBIHOCHBIE) TIJIOCKHE YEpTEekKU U3
PHCYHKOB  TMPOCTBIX  OOBEMHBIX

¢quryp: Bux cBepxy, cOoky, CHH3Y;

VYeTHelii onpoc
[IporpammupoBaHHBIH
KOHTPOIIb
CaMOKOHTpOJIb

TecTnr

Paznen 10, Tema 10.1
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- pelaTh 3aaavdd Ha HAXO0XKICHHE

IFE€OMETPHYECKHX BCJIIHYIHH o
0 61) asnam HIH ajaropuTMam,
MNpUMEHAA H3BECTHLIEC
AHAJIITHTHYCCKHE METOObI npH
pelIcHHA CTaHIapTHBIX
MAaTEMATHYCCKHX 3a1a4 Ha
BBIYHCIICHHE Yr1oB MEXIyY
CKpCIIHBAONIHMHCH MMpAMBIMH,

MERIY HpHMOi:I H ILITOCKOCTBIO,
MCKIY IUIOCKOCTAMH, ABYI'PAHHBIX

- pemmacT 3aJadH Ha HaXO0MXIICHHES

IFeOMETPHYECCKHX BCIIHYHH Imo
061) asnam HIH anropuT™MamMm,
NMpUMEHIA H3BECTHLIC
AHATTHTHYCCKHE METObI MpH
peLIeHHH CTaHOAapPTHBIX
MaTEMATHYCCKHX 3anad Ha
BBIYHCJIICHHE Yr1oB MeEXIY
CKpCIIHBAKOIIHMHCAH NpAMBIMH,

MER Y HpHMOﬁ H IIIO0CKOCTLIO,
MCKIY IUIOCKOCTAMH, IBYIPAHHBIX

YcTHBIH omipoc
[IporpammupoBaHHBIi
KOHTPOJIb
CamMOKOHTpOIIb

Tectnl

Pazmen 9, temer 9.1,
9.2

YTJIOB; YTIIOB;

OK 02, OK 05

- BBIYHCIATH OOBEMBI H IUIOMIATH | - BBIYHCISET 00BEMBI H TUIOMIAIH | YCTHEIH onpoc
MOBEPXHOCTEH MHOTOTPaHHHUKOB | TIOBEPXHOCTEH MHOTOTDaHHHKOB | [IporpaMMHpOBaHHbII
(mpu3mMa, nupaMmaa) ¢ | (mpu3ma, NHpaMHu/a) ¢ | koHTpOIB
npuMeHeHHeM (GOpMYJI, BBIYHUCIATH | IPUMEHEHHEeM (OpPMYJ, BBIMHCIATDH CaMoKoHTpOITH
COOTHOIICHHS MEXKAY IJIOMIAJIMH | COOTHOLICHHS MEXKOY IUIONIaasiMH

IIOBEPXHOCTEI, o0bemMaMu | IOBEPXHOCTEH, odbemamu Tectnr

M0 0OHEIX MHOTOTPAHHUKOB; M0I00HEIX MHOTOT PAHHHKOB; Pasnen 11, Temer 1.1,
OK 01, OK 02 11.2

- OIIepHPOBATEL HOHSATHAMH: | - OIIepHpYeT HOHATHSAMH: | Y CTHBIH onpoc

MHOTOTPaHHHK, BIHCAHHLIN B cepy
H OIHCAHHBIH OKoJIo cdeprl, chepa,
BIHCaHHAsd B MHOIOTPaHHHK HIIH
TENO BpallleHHs;

- BBIUHCIATH COOTHOIIEHHS MEKIY
TJIOMIA/IIMH MOBEPXHOCTEN "
o0BbeMaMH NIOJIOOHBIX TeEl;

- u300paxaTh HM3ydaeMmble (UTYpHI
OT PYKH M € NPHMEHEHHEM IMPOCTBIX
YepTeKHBIX HHCTPYMEHTOB;

- BBIMOJIHATH (BBIHOCHEIE) IUIOCKHE
4epTekH M3 PUCYHKOB MPOCTBIX
00beMHBIX GUTYp: BHI CBEpPXY,
cOOKy, CHH3Y, CTPOUThL CEYEHHs Tell

BpallleHHUs;

- M3BJIEKaTh, HMHTEPIIPETHPOBATL H
npeoOpa3oBeIBaTE MHPOPMAILHIO O
MPOCTPaHCTBEHHBIX
TE€OMETPHYECKUX (urypax,
Npe/ICTABIEHHYI0 Ha uepTexax H
PHCYHKaX:

OK 01, 0K 03

MHOTOTPaHHHK, BIHCAHHELIH B cdepy
H ONHCAHHBIH 0K0JO ceprl, chepa,
BIHCaHHAd B MHOTOTPAaHHUK HIIH
TENO BpallleHHs;

- BBIYHCIIIET COOTHOILIEHUS MEXKIY
TMIOMAIAMH MNOBEPXHOCTEN  H
o0BbeMaMH NOJ0OHBIX TET;

- u3o0paxkaeT HM3ydaemble (HTYpEI
OT PYKH ¥ € IPHMEHEHHEM IIPOCTBIX
YepTeKHBIX HHCTPYMEHTOB;

- BBINIOJIHAET (BBIHOCHBIE) IUIOCKHE
4epTeKH W3 PHCYHKOB IIPOCTBIX
00beMHBIX (QUTYp: BHI CBEpXY,
cOOKy, CHHM3Y, CTPOHMT CEYEHHS Tel
BpallleHH;

- U3BIIEKAeT, MHTEPIpEeTHPYET W
npeoOpa3oBbIBaeT HHQPOPMALIHIO O
MPOCTPAaHCTBEHHBIX
TEOMETPHUECKHX ¢urypax,
Npe/CTaBIEeHHYI0 Ha 4epTekax WU
PHCYHKaX;

[IporpammupoBaHHBIiH
KOHTPOIIb
CaMOKOHTpOIIb

TecTsr

Paznen 10, Temur 10.1,
10.2
Pasmen 11, Temsr 11.1,
11.2
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BEPDETHGCTL H CTATHCTHKA

- OIIepHpPOBATH HOHATHSAMH:
cinydalHBIH KCHEPHUMEHT (OMBIT) W
cinydaiiHoe coOBITHE, IeMEHTapHOe
coOBITHE (d7I€MEHTapHBIH HCXOJ)
CIy4aHHOTO  OIbITa,  HAXOJUTh
BEPOATHOCTH B OMBITaxX c
PAaBHOBO3MOKHBIMH  CIIy4alHBIMHU
COOBITHAMH, HAXOJUTh H CPAaBHUBATh
BEPOATHOCTH COOBITHII B M3y4EeHHBIX
CITy4aiHBIX SKCIIEPUMEHTaXx;

-  HaxoauTh H  (OpPMYIHpPOBATEH
COOBITHA: nepeceyeHNe H
O0BLeIHHEHHE JAHHBIX COOBITHIL,
COOBITHE, MIPOTHBOTIOIOKHOE

JaHHOMY COOBITHIO, I0OJIb30BATHCS
JuarpaMMmaMi DJiiepa U (QopMynoi
CIIOKEHHSI ~ BEpPOATHOCTEH  IIpH
peLleHHH 3a1a4;

- OIepHpPOBAThH HOHATHIMH:
yCIIOBHas BEPOSATHOCTD,
He3aBHCHMBble COOBITHS, HAXOIHThb
BEPOSITHOCTH C MOMOIIBI0 TIPaBHIa
YMHOKEHHS, C IIOMOIIBIO JepeBa
CIIy4aiiHOTO OMBITA;

- TIpUMEHATL  KOMOWHATOpHOE
MpaBUJIO YMHOKECHUS MPH pEIICHHH
3aja4;

- OIepHpPOBAThH HOHATHIMH:
HCIIBITAaHHE, HE3aBHCHMBIE
HCIIBITAHUS, CEpHS  HCIBITAHHUIL
ycrex M Heyjada,  HaXoJUTh
BEPOSITHOCTH COOBITHH B CEPHH
HE3aBHUCHMBIX  MCIBITAHUH [0
epBOTro ycnexa, HAaXO0IUTh

BEPOSITHOCTH  COOBITHH
HcHbITaHH bepryum;
OK 01, OK 04

B CEpHUH

- OmnepHpyeT HOHATHAMM:
CIy4JaiiHBIN 3KCIEPUMEHT (OIBIT) H
cinydaiiHoe coObITHe, 3IIeMEHTapHOe
cobplTHe (2/IEeMEHTApHBIH  HCXO)
CIy4aHHOTO  ONBITa,  HAXOIHMTh
BEPOSITHOCTH B OMBITax c
PaBHOBO3MOKHBIMH  CIIy4alHHBIMH
COOLITHAMH, HaXOJHTh u
CpaBHMBAThL BEPOSTHOCTH COOBITHH B
M3YYEHHBIX CITydaiHBIX
SKCIIepHMEHTAX;

- HAXOJHUT U (OPMYIHPYET COOBITHSA:
nepeceueHue H o0benHEeHHE
JTaHHBIX COOBITHIA, coOrITHE,
IPOTHBOIOJIOKHOE JIAHHOMY
COOBITHIO, MOJIB30BaThLCS
auarpaMmami Jiinepa U (opMmymoi
CIIOKEHUS BEPOSTHOCTEH npH
pellIeHHH 3a/1ay;

- onepHpyeT MOHATHAMH: YCIOBHas
BEPOSITHOCTb, He3aBHCHMBbIE
COOBITHS, HAaXOJNUT BEPOSTHOCTH C
MOMOIIBIO TIpaBHJIa YMHOXKEHHA, C

MMOMOIIBEO A€pEBa Cﬂy‘lﬂﬁHOl"O
OTIBITA,
- INpHMEHACT KOM6HH3TOPHO€

MPaBHIO YMHOMKEHHS MIPH pElIeHHH
3a/1a4;

- OIIEpHPOBATh MOHATHAMHU:
HCIBITaHUE, HE3aBUCHMBbIE
HCOBITAHUS, CEpPHS  MCIBITAHHIL,
ycmex M Heyjada, — HaXoJUT
BEPOATHOCTH COOBITHIT B CcepuH
HE3aBUCHMBIX  MCOBITAaHHH [0
IIEpBOTO ycrexa, HaXOJHT

BEPOSITHOCTH  COOBITHI B
ncnbelTaHni bepHymmn;

CepHH

YeTHBIH onpoc
[IporpammupoBaHHBIiH
KOHTPOIIb
CaMOKOHTpOIIb

TecTer

Pazgen 5, temsr 5.1,
5.2
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IMpunoxenne 1

HpnMepHaﬂ TEMATHKA HHAUBHUAYAJBHBIX IIPOCKTOB 10 JHCHUILIJIUHE

1. Pons MaTemMaTuku B COBPEMEHHOM MHUPE M B MOEH TPOPEeCCHOHATIBHOM e TETbHOCTH.

2. Maremaruka B HayKe U TEXHUKE.

3. Ilpumenenue rpaduKoB JIMHEHHON QYHKIIMN B MOEH PO(eCcCHOHATBHOMN NESTETbHOCTH.

4. Ilenun u 3a1a4y U3y4eHHUs] MAaTEMATUKU IIPU OCBOEHMU Moel podeccui.

5. Maremarrka B ”HOPMALIMOHHBIX TEXHOIOTHSX.

6. 3HaueHue MPOU3BOAHOM B PA3IMYHBIX OOJIACTIX HAYKU U B MOEH PO(peCCHOHATIBHOMN 1S TETbHOCTH.
7. OyHKIIUH B )KU3HH YeJIOBEKa U B MOeil podecCHoHaNbHOM JesITeIbHOCTH.

8. Anrebpa JIOTUKHU U JIOTHYECKUE OCHOBBI KOMIIBIOTEPA.

9. ®usnueckuil CMBICT TPOU3ZBOJHOW W €€ MPAKTHYECKOE MPUMEHEHHE B MOEH MpoQecCHOHATBHON
JESTEIIBHOCTH.

10. TTokazaTenbHbIC U JorapuPMUIECKUE HEPABEHCTBA B MOCH MPo(ecCHOHABHOM IeATETHhHOCTH.

11. 'eomerprueckue MoeaH B Moel IpoecCuOHaIbHOM e TebHOCTH. 1

2. Teopus BepossTHOCTEN B MO€Hl TpohecCHOHAIbHON e TeIbHOCTH.

13. 3HaueHne CTATHCTUKH JUIsI MOSH TIPOECCHOHATBHON ACSITEITLHOCTH.

14. BekTopHble METOABI pelIeHUs 3a/1a4 B MOel IpOoecCHOHATbHOM e TebHOCTH.

15.CBs13p MaTEMATUKU C APYTUMHU HAyKaMH.

16. [IpumMeps! pelieHuss MaTeMaTHYeCKHX 3a/1a4 B Moel Oyayueit npodeccuu
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Ipunoxenue 2

Cunxponusanus oopazoBaTenbHbIX pe3ysnbratoB PI'OC COO u ®I'OC CIIO

HaumenoBanne OK,
IIK coriiacuo ®I'OC
CIIO

HaumMeHoBaHue TUYHOCTHBIX
pe3yabtatos (JIP)
corsiacio I'OC COO

HanmenoBanme
MetanpeameTHbix (MP)
pe3yJibTaToB
corsiacio ®I'OC COO

OK 01.Bbe16upars
CHOCOOBI PeLICHHUs
3aja4
npohecCHOHABLHOM
JeSITeIbHOCTH
IPUMEHUTEIBHO K
pa3JInYHBIM
KOHTEKCTaM

JI 23. 'oTOBHOCTS K Tpy#y,
OCO3HaHHE [IEHHOCTH MacTepPCTBa,
TPYyIOTFOOHE.

JI 24. TOTOBHOCTB K aKTUBHOMN
JESTEIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITMIOJHSATH TaKYIO JESTEIbHOCTD.
JI 26. 'oTroBHOCTD M CIOCOOHOCTH
K 00pa30BaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEU KU3HU

MII7. BaageTs HaBBIKaMU
y4eOHO-UCCIIeI0BATENBCKON U
IIPOEKTHOM J1€ATEIIbHOCTH,
HaBBIKAMH Pa3pelICHUs
npo0em;

MIIS. CriocoGHOCTD U
TOTOBHOCTB K
CaMOCTOSITEIbHOMY TTOMCKY
METO/IOB pELICHUs
MPaKTUYECKHX 3aj1ay,
MIPUMEHEHHUIO Pa3JIMYHbIX
METO/IOB ITO3HAHUS;

MII9. oBiagenue BugamMu
JIeATETLHOCTH 110 MOTYYEHUIO
HOBOT'O 3HAHMUSI, €TO
WHTEpIpETaIH,
peoOpa3oBaHuUIO U
MPUMEHEHHUIO B PA3JTUYHBIX
y4eOHBIX CUTYaIUsIX, B TOM
YHCJIE PU CO3J]aHUN yUeOHBIX
U COIIMAJIbHBIX IPOEKTOB:
MIT10. ®opmupoBanue
Hay4HOI'O THIIa MBIIUICHHUS,
BIIQJICHUE HAYYHON
TEPMUHOJIOTUEHN, KITIOUEBBIMU
MOHSATUSMH U METOJIAMU;
MII11. CraButh 1
(dbopMyIupoBaTh COOCTBEHHBIE
3aauM B 00pa3oBaTeNbHOMN
JIeATETLHOCTH M )KU3HEHHBIX
CUTYaIUsX;

MII12. BoIABISATS OIPUYUHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJTM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
perieHus, HaXOUTh
apryMeHThI 17151
JIOKa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a71aBaTh
napameTpsl U KpUTEPUHU
pelieHus;

MII13. AHanu3upoBaTth
MOJIyYEHHBIE B XO/I€ pEUICHUs
3a/1a4y pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD,
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IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

MII14. [laBath OLICHKY
HOBBIM CUTYalIHsIM,
OILICHUBATh MPUOOPETEHHBIIH
OTIBIT;

MII15. Pa3pabarbiBath miaH
perieHus: mpoOIeMbl C yUeTOM
aHaJIM3a UMEIOIINXCS
MaTepualbHBIX U
HEMaTepHUalbHBIX PECYPCOB;
MII16. OcyiecTBasTh
LeJICHAIIPaBIEHHBIN OUCK
repeHoca CpeACTB U Coco00B
IECUCTBUA B
MPOECCUOHAIBHYIO CPENY;
MII17. YMeTh nepeHOCUTD
3HaHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIacTH
JKU3HEACITEIBHOCTH;

MII18. YMeTs uHTErpupOBaTh
3HAHUS U3 Pa3HBIX
MpPEeIMETHBIX 00JacTel;
MII19. BeiiBuraTth HOBBIC
uJeu, Ipeaaararh
OPUTHMHAIBHBIE TIOJIXOJIbI 1
pelieHus;

MIT20. CtaBuTh npobIEMBI U
3a/1auu, JOMYCKaOIIHe
ATbTEPHATUBHBIC PEIICHUS

OK 02. Hcnons3oBaTh
COBpPEMEHHBIE CPEZICTBA
MIOWCKA, aHaIN3a U
UHTEPIpETauu
UHpOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodecCuOHaNBHOM
JeSITeTbHOCTH

JI24. rOTOBHOCTH K aKTUBHOM
JESTSIIbHOCTH TEXHOJIOTHIECKON 1
COLIMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
TUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JESTCIIEHOCTD.
JI26. T'oTOBHOCTB U CIOCOOHOCTH
K 00pa30BaHUIO U
caM000pa3oBaHUIO Ha
MPOTSHKEHUH BCEH KU3HU

MII21. Bnagets HaBBIKAMU
noJTydeHust uHpopMaIuu us3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSATEILHO
OCYIIECTBIISATh MMOUCK, aHAJIU3,
CHCTEMAaTHU3aLMI0 U
MHTEPIPETAINIO HHPOPMAIIHH
Pa3IMYHBIX BUJIOB U (hOPM
MPEICTABJICHHUS;

MII22. Co3naBaTh TEKCTHI B
pa3INyYHbIX (hopMaTax ¢
Y4€TOM Ha3HAYCHUS
uH(OpPMAIIUHU U TIeNIeBOI
ayJIUTOPHUH, BbIOMpas
ONTUMATBHYIO popmy
MIPEACTABJICHUS 1
BU3yaJIU3alUU;

MII23. OneHuBaTh
JIOCTOBEPHOCTb,
JETUTUMHOCTh HH(POPMAIIHH,
€€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ATHYECKUM HOpMaM

OK 03.

JI23. T'0OTOBHOCTH K TpYLY,

MII1. CamocTodaTenbHO
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[InanupoBats u
peannu30BbIBATH
coOCTBEHHOE
npohecCuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHIMATECKYIO
NeSITeIbHOCTD B
npohecCHOHABLHOM
cdepe, UCIIOIB30BaTh
3HaHUS M0 (PUHAHCOBOM
IpaMOTHOCTH B
pa3IMYHbBIX KU3HCHHBIX
CUTYaIHUIX

OCO3HaHHE IEHHOCTH MacTepCTBa,
TpyRoIo0ue.

JI25. NHTepec Kk pa3iuyHbIM
cdepam npodeccrnoHaTbHON
NESITEIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBII BEIOOp OyayIeit
npodeccuu 1 peann3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TUTAHEI.
JI26. T'0TOBHOCTB U CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa3oBaHUIO HA
MPOTSYKEHUH BCEU JKU3HU.

JI34. Oco3HaHue IEHHOCTHU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MIPOCKTHYIO M UCCIIEI0BATEIHCKYIO
JEeSTENIbHOCTh UHIMBUYaJIbHO U B
rpymrme.

dbopmyaupoBaTh U
aKTyaJM3UpOBaTh MpolIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

MII2. YcranaBiuBaTh
CYILLIECTBEHHBIN NTPU3HAK WU
OCHOBaHUS JJI CPaBHEHMS,
KJIaccu(uKauu u
0000111eHN;

MII3. Onpenensts Leau
JeSITEIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUHU UX
JIOCTHKEHUS;

MI14. BeisBasite
3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;
MIIS. BHOCUTE KOPPEKTUBEI B
JESITENIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3Y/IbTATOB
LeJISIM, OIICHUBATh PUCKU
IMOCJICICTBUIN NCATCILHOCTH;
MII6. PazBuBath KpeaTuBHOE
MBIIUICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOo0IIeM;

MP1. CamocrosiTensHO
OCYIIECTBIIATh
MI03HABATEJIbHYIO
JIeATETbHOCTD, BBISBIISATh
poOJIeMBbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE
3a/1a4u B 00pa3oBaTebHON
JIeATETbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

MP2. CamocTosTenbHO
COCTaBJIATh IUIaH PELICHUS
poOJIEeMBI C yUeTOM
MUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN
Y IIPEATNIOYTEHUM;

MP3. /laBaTh OLIEHKY HOBBIM
CUTYAIUsIM;

MP4. Pacumpsars pamku
y4eOHOro npeameTa Ha
OCHOBE JINYHBIX
MIPEATIOYTEHNI;

MPS5. Jlenath 0CO3HAHHBIN
BBIOOD, apryMEHTUPOBATh €T0,
OpaTh OTBETCTBEHHOCTH 32
pelieHue;

MP6. OnenuBarb
MPUOOPETEHHBIH OIIBIT;

MP7. CnocoOcTBOBaTH
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bopMHUPOBAHHIO U
IIPOSIBIICHUIO IIUPOKOU
SPYAMIIMU B Pa3HbIX 00JaCTAX
3HAHUH, TTOCTOSHHO
MOBBIIIATH CBOM
00pa3oBaTeNbHbIN 1
KYJIbTYPHBI YPOBEHb

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTHBE
U KOMaH e

JIS. 'oToBHOCTB BecTH
COBMECTHYIO J€SITeIbHOCTD B
UHTEpecax rpakKIaHCKOTO
oOuiecTBa, yuacTBOBaTh B
CaMOYTIPaBIICHUU B
0011e00pa3oBaTEILHOM
OpTraHMU3aINH U JETCKO-
IOHOIIECKMX OpraHHU3aIusiX;

MK6. moHuMaTh 1
HCITOJIH30BATh MTPEUMYIIIECTBA
KOMaHJIHOH U
WHIUBUIyaAIbHON PabOTHI;
MKO9. OreHuBaTh KauecTBO
CBOET0 BKJIaJa U Ka)KJI0r0o
y4acTHUKA KOMaH/bl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM

OK 05. OcymiecTBisATh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3e1ke Poccuiickoi
denepannu C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

JI5. 'oTOBHOCTE BECTH
COBMECTHYIO JESTEIHbHOCTh B
HWHTEpecax rpakIaHCKOTo
oOmiecTBa, yuacTBOBaTh B
CaMOYIpaBIICHUU B
0011e00pa3oBaTeIbHOM
OpraHu3aIH U JIETCKO-
IOHOIIIECKUX OPTraHU3aIMIX.

JI6. YMeHue B3anMOIeHCTBOBATE C
COLIMATTbHBIMU UHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKITUIMU H
Ha3HAYEHUEM.

JI11. Oco3HaHne AyXOBHBIX
LEHHOCTEN pOCCUICKOTO HApOAa.
JI33. CoBepiiieHCTBOBaHME
SI3LIKOBOM M UMTATENILCKOM
KYJIBTYpPBI KaK CpPeJICTBa
B3aMMOJICHCTBHS MEXIY JTIOIBMHU
Y TIO3HAHHS MHpa

MK1. OcyecTBisTh
KOMMYHMKAIUU BO BCEX
chepax KH3HU.

MK?2. Pacnio3naBath
HeBepOaIbHbIEe CPEICTBA
OOIIEeHNS, IOHUMATh
3HAYEHHUE COIUAIBHBIX
3HAKOB, PaclO3HaBaTh
MPEINOCHUTKY KOH(IUKTHBIX
CUTYallMil ¥ CMATr4aTh
KOH(QJIUKTBI.

MK3. BrnageTts pa3nu4HbIMU
crioco0amu OOLIeHUS U
B3aUMOJICUCTBHS.

MK4. ApryMeHTUpOBaHHO
BECTH JIUAJIOT, YMETh
CMSTYaTh KOH(QIUKTHBIC
CUTYallUH.

MKS. Pa3BepHyTO 1 JTOrM4YHO
U3JIaraTh CBOIO TOUYKY 3pEHUS
C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

OK 06. ITposiBnsTH
TpaXkIaHCKO-
NaTPUOTHYECKYIO
TIO3HIINIO,
JIEeMOHCTPHPOBATh
OCO3HAHHOE MTOBE/ICHUE
Ha OCHOBE
TPaIUIIHOHHBIX
00I11€4eNTOBEYECKUX
LIEHHOCTEH, IPUMEHSTh
CTaHJapThI
AQHTHKOPPYIITHOHHOTO
TIOBEJICHUS

JI1. ChopmupoBaHHOCTH

rpak 1aHCKOW MO3ULINHT
00yyYaroIerocsi Kak akTUBHOTO
OTBETCTBEHHOTI'O 4JieHa
poccHiickoro oomecTsa.

JI2. Oco3nanue cBoux
KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBAXKCHHE 3aKOHA U
IIPAaBOIIOPSIKA.

JI3. IlpuHATHE TPAAUIIMOHHBIX
HaI[MOHAJIbHBIX,
0011eYeI0BEYECKUX
T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH.
JI4. '0TOBHOCTBH IPOTUBOCTOSITH

MP12. Camoco3nanus,
BKJIFOUYAIOIIIETO CIIOCOOHOCTH
MOHUMATh CBOE
AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAlpaBJICHUS
pa3BUTHs COOCTBEHHOM
HMOIMOHAIBHOM chepbl, ObITh
YBEpEHHBIM B cebe.

MP13. CamoperynupoBaHus,
BKJTIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE
NPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJCHUE,
CITOCOOHOCTH aanTHPOBATHCS

61




UJICOJIOTHH SKCTPEMH3MA,
HaI[MOHAIN3Ma, KceHo(oOouH,
JTUCKPUMHHAIMH TI0 COITUATBHBIM,
PEJMTUO3HBIM, PACOBBIM,
HallMOHAIBHBIM ITPU3HAKAM.

JI5. T'oTOBHOCTB BECcTH
COBMECTHYIO JIeSATEIHHOCTh B
MHTEpecax rpakJIaHCKOro
o01ecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUH B
00111e00pa3oBaTEIIHLHOM
OpraHu3aIu 1 JI€TCKO-
IOHOIIIECKUX OPTaHU3aIMIX.

JI6. YMenue B3auMoIeHiCTBOBATD C
COLIMATIbHBIMU UHCTUTYTaMU B
COOTBETCTBUU C UX (QYHKITUSIMU H
Ha3HAYCHHEM.

JI7. 'OTOBHOCTB K T'yMaHUTapHOMN
Y BOJIOHTEPCKOU JEATEIHHOCTH.
JI8. ChopmupoBaHHOCTH
POCCHUICKOH IpakIaHCKOU
UJCHTHYHOCTH, TATPUOTU3MA,
YBa)KEHUSI K CBOEMY Hapo.1y,
YyBCTBA OTBETCTBEHHOCTH TIEpe]]
PoauHol, ropiocTu 3a CBOM Kpaid,
cBor0 PonuHy, CBOM A3BIK U
KYJIbTYpY, IPOILJIOE U HACTOSIIIEe
MHOTOHAIIMOHAJILHOTO Hapo/a
Poccun.

JI9. lleHHOCTHOE OTHOIIIEHHE K
rOCy/IapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U TIPUPOTHOMY
HaCJICINIO, TaMSATHHUKAM,
TpaguuusaM HapoaoB Poccun,
noctxkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U
TpyZe.

JI10. Uneitnast yOeXI€HHOCTD,
TOTOBHOCTbD K CIIY’)KEHHIO U 3aIUTE
OteyecTBa, OTBETCTBEHHOCTbD 3a
€ro cyas0y.

K HYMOILMOHAIbHBIM
U3MEHEHHSIM U MPOSBIATH
TMOKOCTb, OBITH OTKPBITHIM
HOBOMY.

OK 07. ConeiicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepeReHHIo,
3¢ dexTuBHO
JIEUCTBOBAThH B
YpE3BhIYANHBIX
CUTYaIHUAX

J127. ChopMupoBaHHOCTH
IKOJIOTUUYECKOM KYIBTYPHI,
MOHMMAaHUE BIUSHUS COLUAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA
COCTOSIHME NPUPOJTHON U
COLIMAIILHOM CpeJibl, OCO3HAHME
rJ100aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM.

JI28. ITnanupoBanue u
OCYILIECTBJICHUE JICUCTBUI B
OKpYXKaroIllel cpelie Ha OCHOBE
3HaHUSA LEJIeH YCTOMYUBOrO

MP 8. JlaBaTh OLIEHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YIBTATOB IICIISIM.

MP11. YMeTh oLIcHUBATh
PHUCKH B CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX
CHHIKEHHIO
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Pa3BUTHS YEIIOBEUECTBA.

JI29. AKTUBHOE HENpUSTHE
JIEUCTBUINA, MPUHOCSIIINX BPE
OKpYKarolleu cperie.

JI30. YMeHue nporio3nupoBarb
HEOJIaronpusTHBIE SKOJOTUYECKUE
MOCJIE/ICTBHS IPEITPUHUMAEMBIX
JIEUCTBUI, PEIOTBPALLATH UX.
JI31. Pacmupenue onbiTa
JIeATEIbHOCTH 3KOJIOTMUECKOM
HaIlPaBJICHHOCTH

OK 08. Ucnonp30BaTh
cpeacTBa (PU3UUYCCKOM
KYJIbTYpPBI I
COXpaHCHHS U
YKpEIUIEHUs 310pOBbs B
polecce

J120. ChopMUPOBaHHOCTH
3I0pOBOTO U O€3011acHOTrO 00pasa
KHU3HH, OTBETCTBEHHOTO
OTHOIIIEHHSI K CBOEMY 37I0POBBIO.
JI21. IToTrpeGHOCTH B (pr3HyecKOoM
COBEPILICHCTBOBAHUH, 3aHATHIX

npodeccruoHanbHON CIIOPTUBHO-03/I0POBUTEIILHON

NEeSITeIbHOCTH U JeSITeIbHOCTBIO.

O/ /IepKaHUA JI22. AKTUBHOE HENpUSITHE

HE00XO/IMMOT0 YPOBHS | BPEJHBIX IPUBBIUEK U UHBIX (HOPM

du3nueckoit NPUYHHEHUS Bpeaa Gu3ndeckomy

HOJTrOTOBJIEHHOCTH U IICUXMYECKOMY 3/I0POBBIO.

OK 09. Ilonw3oBatbest | JI23. ['oTOBHOCTH K TPYAY, MII24. Vicnonb3oBaTh
npodeccuoHaIbHON 0CO3HaHME LIEHHOCTHU MacTepCTBa, | CpeAcTBAa MH()OPMAIIMOHHBIX U

JIOKYMEHTal e Ha
TOCYIapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

TPYIOTIO0HE.

JI24. ’'0OTOBHOCTB K aKTUBHOM
JIeSATeTbHOCTH TEXHOJIOTHYECKON 1
COIIMAIbHOM HANPAaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIBLHO
BBITIOJIHSITH TaKYIO JACSITEIHHOCTD.
JI32. ChopMupoBaHHOCTD
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIHTYPHOM
MHUpE.

JI33. CoBepiieHCTBOBaHHUE
A3BIKOBOM M YUTATENBCKOU
KYJBTYphI KaK CpeJICTBA
B3aUMOJICUCTBUS MEXAY JHOIbMU
Y TIO3HAHUS MHPA.

JI14. Oco3HaHue TUYHOrO BKIIaga
B IIOCTPOECHHUE YCTOWUNBOIO
Oymy1iero.

JI26. '0OTOBHOCTB M CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
IIPOTSKCHUM BCEH JKU3HU

KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pEIIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTaHW3aAIMOHHBIX 33]1a4 C
coluoieHreM TpeOoBaHuI
SPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX U ATHUECKUX HOPM,
HOpPM HMH(pOPMaIIMOHHON
0€30MacHOCTH.

MII25. BinaneTs HaBBIKAMU
pacro3HaBaHUsI U 3aLTUTHI
uH(popMaluuy,
MH(POPMALIMOHHOM
0€30IMaCHOCTH JIMIHOCTH.
MII21. Bnagets HaBBIKAMU
MOJTyYeHUsT HHPOPMAITUHU U3
HMCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIIBHO
OCYIIECTBIISATH TIOUCK, aHAIH3,
CHCTEMATHU3AIIIO
HMHTEPIPETAINIO HHPOPMAIIHH
Pa3IMYHBIX BUIOB U (hopM
MPEICTaBICHHUS.

MII23. OuenuBars
JIOCTOBEPHOCT,
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JETUTUMHOCTh HH(POPMAIIHUH,
€€ COOTBETCTBHE MPABOBBIM U
MOPAJTLHO-3THYECKUM
HOpMam.

MPS. /laBaTh O1IEHKY HOBBIM
CUTYyaIUsIM, BHOCUTD
KOPPEKTHUBHI B JEATEIHHOCTD,
OLIEHMBAaTb COOTBETCTBUE
PE3YIBTATOB LICIISIM.

MP11. YMeTh O1leHUBATh
PHUCKH B CBOCBPEMEHHO
MIPUHUMATD PEIICHUS 110 UX
CHHIKEHHIO
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB @PI'OC COO (mpeamMeTHbIX) ¢
oOpaszoBareabHbiMH pe3yabTatamu PI'OC CIIO
(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO

npeaMera ¢ mpoQeccruei)

HaumenoBanue
o0menpodgeccHoHaAIbHBIX
AMCUMILINH C
oOpa3oBaTeJIbHLIMH
pe3yJibTaTaMu,
HMEKIIMMH B3aMMOCBS3b
¢ npeamMeTHbeimu OP

HaumenoBanue HaumenoBanue
npodeccuoHaIbLHbIX npeaMeTHbIX
moayJieit (MIK) ¢ pe3yiabratoB ®I'OC
oOpa3oBaTeJbHLIMH COO, nmermumx
pe3yJibTaTaMu, B3auMoOCBs3b ¢ OP
MMeEIOINMHU dIrocC C1io

B3alIMOCBSI3E C
npeamerasivu OP

HanmenoBanme
paszenoB/TeM U3
paboueii
MIPOTrpaMMBI 11O
peIMeTy

01 OcHoOBBI MHXKEHEPHOU
rpaduku

YMers:

YUTaTh YEPTEXKHU CPEIHEH
CIIOKHOCTH

1. ymenue cBOOOIHO
OIIepUPOBATH MOHATHIMU:
IpSMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP,
KOOPIWHATHI TOUKH,
KOOPJIMHAThI BEKTOPA,
CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOPA Ha
YHCII0, Pa3I0KEHHUE
BEKTOpa 1o 0asucy,
CKaJIsIpHOE NMPOU3BEICHHE,
BEKTOPHOE MPOU3BEIECHHE,
yroJl MEXy BEKTOPaMU;
YMEHHUE UCIIOIb30BaTh
BEKTOPHBIN U
KOOPJAMHATHBIN METOJ JUIs
peIIeHHs] TEOMETPUIECKUX
3aJa4 v 3a/1a4 Jpyrux
y4eOHBIX MPEIMETOB

2. yMEHHUE ONepupoBaTh
MOHATHSIMU:
MHOTOI'paHHMK, CEUEHHUE
MHOTOTpaHHUKA, KYO,
napasiesienunes, npusma,
nupamua, hpurypa u
MIOBEPXHOCTb BpaICHUS,
IWIAHAP, KOHYC, Tap,
cdepa, ceueHus: GUrypsl
BpallleHHUs, TUIOCKOCTb,
Kacaromascsi cepsl,
UWJIMH]Ipa, KOHYCa,
TUIOIIA/Ib IOBEPXHOCTH
MUPAMUJIBI, IPA3MBI,
KOHYca, HIMIMHIPA,
momazs chepol, 00bemM
Ky0a, mpsIMOYTOJIEHOTO
napajjiesIenunena,

Koopaunats! u
BEKTOPBI

MHororpanHuku
U TeJla BpalleHus
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MUPAMUJIBI, IPH3MBI,
IWJINH]Ipa, KOHYCa, [1apa;
yMEHHUE U300pakaTh
MHOTOTPaHHUKHU U
MMOBEPXHOCTH BPAILICHHUS,
WX CEUEHHS OT PYKH, C
MTOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE paclio3HaBaTh
CHMMETPHIO B
MIPOCTPAHCTBE; YMCHHE

pacrno3HaBarh
IIpaBWJIbHbIE
MHOTOI'PaHHUKHU
OI1.02. OcHoBBI 1. yMEHHE Koopaunats! u
3JIE€KTPOTEXHUKH BBIUUCIIATH BEKTOPBI
YMmern reoMeTpUYEeCKue MHororpanHuku

UCIIOJIb30BaTh B paboTe
AJIEKTPOU3MEPHUTEILHEIE
pUOOPHI

BEJIMYMHBI (IJIMHA, YTOJ,
IUIOIIAAE, OOBEM,
TUTOIIA b IOBEPXHOCTH),
HCIOJIb3Ys U3yUCHHBIC
(hOpMYIIBI B METOIBI

2. yMEHHE
OIIEPUPOBATH TOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BE/ICHUE,
yroJl MeXIY BEKTOPaMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA Ha
YKCII0; HAXOJIUTh C
MTOMOIIIBIO U3YUEHHBIX
(hopmyn KOOpIUHATHI
Cepe/IMHBI OTPE3Ka,
paccTostHue MEKIY ABYMS
TOYKAMU

1 TCJIa BpalliICHHA

OI1.03. OcHOBHI
MaTepuagoBeACHU
YMeTh

MMOJIL30BaThCS
CIIPABOYHBIMU TAOTUIIAMH

yYMEHUE U3BJICKATH,
UHTEPIPETUPOBATD
nHpopmanuio,
MPEJCTABICHHYIO B
TabnauIax, Ha
auarpammax, rpadukax,
OTPaXKaroIyK CBOMCTBA
peabHBIX MPOLECCOB U
SIBJICHUI; TIPE/ICTABIIATh
MH(POPMAIIHIO C TIOMOUIBIO
TaOJIUI ¥ TUarpaMm;
HCCIIeI0BaTh
CTaTUCTHUYECKHE JJAHHBIE,
B TOM YHCJIE C
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IPUMEHEHHEM
rpau4ecKuX METOJIOB U
JJIEKTPOHHBIX CPEICTB

OI1.04. lomycku u
TEXHUYECKUE U3MEPEHHSI
YMeTs:

KOHTPOJIMPOBATH KAY€CTBO
BBITIOJTHAEMBIX padoT

1. YMEHUE PEeIaTh
TEKCTOBBIE 33JJa4l Pa3HbIX
THUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, 10JIU M YacTH)
COCTaBJISITh BBIPAXKEHMUS,
ypaBHEHHUs, HEpaBEHCTBA
U UX CUCTEMBI 110
YCIIOBHIO 33]auH,
HCCIIEI0BATh I1OIY4EHHOE
pelleHre U OLeHUBATh
MPaB0N0I00HOCTh
pe3ynbTaToB

2. YMEHHE BbIOMPATh
NOAXOASIINN U3y4YEeHHBIN
METOJ ISl PELICHUS
3aJa4u, paclo3HaBaTh
MaTreMaTH4ecKue (aKThl 1
MaTeMaTHYeCKUe MOJEIH
B IIPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX,
B UCKYCCTBE; YMEHHUE
IPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX
OTKPBITUHA POCCUICKON U
MHPOBOM
MaTEMAaTHYECKON HAYKH.

DNeMEHThI
KOMOWHATOPHKH,
CTaTUCTUKH U
Teopuu
BEPOATHOCTEMN

1IM.01

MJIK.01.04. Kontpoib
Ka4yeCcTBa CBapHBIX
COCIUHEHUN.

YMeTs:

MI0JIb30BaTHCA
IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOHN U
HOPMaTHUBHOMN
JIOKyMEHTaluen

1. OIICHMBATH
BEPOSITHOCTH PeabHbBIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4YalHbIMHU
BEIIMYMHAMU; YMEHHUE
IPUBOINUTH PUMEPHI
MIPOSIBJICHUS 3aKOHA
OOJBIINX YHCEN B
MPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSX;
2. YMEHHE
U3BIIEKATh,
WHTEPIPETHPOBATH
uH(pOpMaIHIO,
MIPEJICTaBIICHHYIO B
Ta0IMIIax, HA
nuarpammax, rpapukax,
OTpa’KaroIlyro CBOHCTBA
peabHBIX MPOIECCOB H
SIBJICHUIA; IPEICTABIIATh
MH(}OPMALIHIO C TOMOUIBIO
TaOJIMI U AUarpamm;
UCCIIeI0BaTh
CTaTUCTHYECKHE JJAHHBIE,

DeMeHTbI
KOMOWHATOPUKH,
CTaTUCTHKH U
TEOpHUH
BEPOATHOCTEMN

67




B TOM YHCIIE C
MIPUMEHEHUEM
rpauuecKux MEeToA0B U
3JICKTPOHHBIX CPEJICTB.

1
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