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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o011eo6pazoBarebHON AUCIUIUIHMHBI « MaTeMaTuka» pazpaboraHa
Ha OCHOBE:

benepaibHOTO TOCYJAPCTBEHHOTO O00pa30BaTENIbHOIO CTAaHApTa CPEIHErO
obmero obpazosanus (nanee — PI'OC COO);

benepaibHOrO TOCYJIAPCTBEHHOTO O00pa30BaTENBHOIO CTaHAApPTa CPEIHETO
npodeccuonanbHoro obpaszoBanms (mamee — PI'OC CIIO) mo crenuaabHOCTH
20.02.04 IToxapHas 6€30MacHOCTH;

MPUMEPHONH OCHOBHOW 00pa30oBaTeIbHOW MPOTpaMMbl CPEIHETO OOIIETo
obpazosanus (nanee — [IOOIT COO);

npuMepHON paboueil mporpamMMbl  0011€00pa30BATENBHON  AUCIUTIIUHBI
«MaremaTtuka» 1O  TEXHHYECKOMY  mpoduiaro i IpodecCHOHaTbHBIX
00pa3oBaTeNIbHBIX OpraHu3anuii (0a30BbIi YPOBEHB (BapuaHT 2));

yaebHoro 1miaHa o cnernuanbHoctu 20.02.04 TloxxapHast 6€301acHOCTb;

paboueii mporpammbl BocnuTanus 1o crnenuanbHoctd 20.02.04 Iloxkapnas
0€301acHOCTb.

[Iporpamma o01eo6pazoBaTenbHON AUCHUIUIMHBI «MaTemaTuka» pazpaboraHa
B cooTBeTcTBUU ¢ KOHIIenuen npenogaBanus o0ieo0pa3oBaTeIbHbIX TUCHUILIINH C
y4ETOM npodeccruoHanbHON HaIlPaBJICHHOCTH porpaMm CpPEIHETO
MpO(ECCHOHAIBHOTO 00pa30BaHMsl, peaiu3yeMblX Ha 0a3e OCHOBHOIO OOILIEro
o0pa3oBaHus, YTBEPKACHHON pacrnopsikeHueM MMHHUCTEPCTBA IPOCBEIICHUS
Poccuiickon ®epepanun ot  30.04.2021 Ne P-98, Ha oOcCHOBaHMM MHCbMA
JlemapTaMeHTa rocyiapCTBEHHOM MOJUTHKUA B cdepe cpeaHero npohecCHoHAIbHOTO
oOpa3zoBaHusi H mHpodeccHoHaIbHOro oOydeHHsT MUHHUCTEpCTBAa MPOCBEILECHUS
Poccuiickonn ®@enepanuun ot 30.08.2021 No 05-1136 «O nHampaBieHUH METOAUK
IpernoilaBanus», Ha OCHOBaHUU THMChMa JlemapTameHTa rocy1apcTBEHHON MOJUTUKA
B cdepe cpeaHero mpodeccroHaabHOro 00pa3oBaHUS W IPOQPECCHOHATBLHOTO
o0yuenuss MunucreperBa npocsemenns Poccuiickoit ®enepanun ot 01.03.2023 Ne
05-592 «O HamnpaBieHUN PEKOMEHIAITIIN.

Conepxxanue paboyell mporpamMMbl 1Mo 001Ie00pa30BaTEIbHOM JTUCITUILIMHE
«MaremaTuka» pa3paboTaHO Ha OCHOBE:

CUHXpOHU3auu oOpazoBarenbHbIX pe3yiabTaToB @PI'OC COO (IMYHOCTHBIX,
npeaMeTHbix, MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yyetom mpoduiibHOM
HaIpaBJICHHOCTH CHEIUAILHOCTH;

WHTETpali U IPEEMCTBEHHOCTH COJIEpKaHUs MO mpeaMery «MareMaTtuka» u
coJiepKaHusl y4eOHBIX JUCHUIUIMH, TpodeccuoHanbHbix Moayieid @I'OC CIIO.

1.1. Mecto 00meo0pa3oBaTe/;ibHOM JUCUMILIMHBI B CTPYKTYpe OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:

O6mieobpa3oBaTenbHas JUCHUILIMHA «MaremMaTukay SBiIsSeTCS 00s3aTeIbHOMN
4acThi0 00Ie00pa30BaTENHLHOTO IMHUKIA 00pa30BaTEIBHOM MPOTPAMMBI CPEIHETO
npodeccronanbHOro odpaszopanus (nanee — OOII CIIO) no cnermansaoctu 20.02.04



[ToxxapHast Ge3omacHOCTh Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHHUs C MOITYYCHHEM
cpeaHero oo1iero oopa3oBaHus.

Ha wu3yueHue o0meoOpa3oBaTeabHON AUCHMILIMHBL <« MaremMaTtuka» 1o
cennasibHocTH  20.02.04 IloxkapHass Oe3omacHocTh oTBoguTcsa 340 dYacoB B
COOTBETCTBUM C YUE€OHBIM ILIIAHOM.

B nmporpamme TeopeTHdyecKHE CBEACHUS JIOMOJHSIOTCS MNPAKTHYECKUMU
3aHATHUSAMHU B COOTBETCTBUU C YUEOHBIM IIJIAHOM I10 CIIELIUAIBHOCTH.

[IporpamMma COOEpKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJICNIIEMOE Ha M3Y4YCHHE pa3lieJloB M TeM B paMKax 001eo0pa3oBaTebHOM
JUCHMILTUHBI «MaTteMaTuka.

KoHTponb  KkayecTBa  OCBOEHHsI  0OOIIEOOpPAa30BATENBHONW  JAMCLMUILIAHBI
«MaremaTnka» TPOBOJUTCS B MPOLECCE TEKYLIErOo KOHTPOJSL U MPOMEKYTOUHOU
aTTEeCTalUH.

Texyuuit KOHTPOJIb MPOBOJUTCS B IpeeIax y4eOHOro BpEMEHH, OTBECHHOTO
Ha JIUCUUIUIMHY, KaK TPaJULIUOHHBIMY, TAK 1 MHHOBAIIMOHHBIMH METOAAMH, BKIIIOUast
KOMIIBIOTEPHOE  TecTUpoBaHHE. Pe3ynabTarbl KOHTpOJII  YUUTHIBAIOTCS  NpHU
HOJIBEJICHUH UTOTOB IO 00111€00pa30BaTeIbHON TUCIUILINHE.

[TpomexyTouHas arrecTalsi NPOBOAUTCA B (opMe BSK3aMeHa IO HTOraM
U3yYEHUs JUCLMILIUHBI.

1.2. Ilean u 3a7a4u 00111€00Pa30BaATEILHOM TUCIUIINHBI

Peanuzanust mporpamMmsel 0011€00pa3oBaTeIbHON JUCHUILIMHBI «MaTeMaTuKa
B ctpykrype OOII CIIO HampasiieHa Ha JOCTHKEHUE LIEH TO:

OCBOEHHUIO 0oOpazoBarenbHbIX pe3yibraToB GI'OC COO: nuunoctHbie (JIP),
metanpenmetHoie (MP), npenmertnsie (I1P),

MOJATOTOBKE OOYYaIOIMUXCSd K OCBOEHHIO OOmUX U MNpodecCHOHATBHBIX
komnereHuud (manee — OK, IIK) B coorBerctBum ¢ PI'OC CIIO mo mno
cneruainbHocTr 40.02.04 TloxxapHasi 6€301aCHOCTb.

B cootBerctBumn ¢ IIOOII COO coaepxaHue nporpaMMbl HampaBieHO Ha
JNOCTH)KEHHE CIEAYIOIINX 3a]1a4:

— TMPEJOCTABISTh KAKIOMY OOYyYaronieMycsi BO3MOKHOCTh JTOCTHKCHHS YPOBHSI
MaTEMaTUYECKUX 3HAHWUN, HEOOXOMMMOTO ISl NajbHEWIEeH YCIeNTHOW >XWU3HHU B
00IIIeCTBE;

— obecneurBaTh HEOOXOJMMOE CTpPaHE YMCIO BBIMTYCKHUKOB, MaTeMaTUYecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA MJisi MPOJOJHKEHHS O0Opa30BaHMsI B Pa3IUUYHBIX
HalpaBJICHUSAX M JUISl TPAKTUYECKON NIEATEeIbHOCTH, BKJIIOYasi MPEMNoJlaBaHKe
MaTE€MaTUKH, MaTeMaTUYECKUE HCCIeoBaHusl, padboTy B cepe MHGPOPMAIMOHHBIX
TEXHOJIOTUH U JIp.;

— B OCHOBHOM OOIEM © CpelHeM o0IeM o00pa3oBaHUM HEOOXOAMMO
MIPEAYCMOTPETh TMOJATOTOBKY OOYYaronmuxcsi B COOTBETCTBHHM C HX 3allpOCaMH K
YPOBHIO TIOJITOTOBKH B c(hepe MaTEMaTHIECKOTO 00pa30BaHMS.

B mpomecce ocBoenuss mpenmera «Marematukay |y — 0O0y4aromuxcs
[eJICHANPAaBICHHO (OPMHUPYIOTCS yHHUBEpCalIbHBbIC y4ueOHBbIE IeHCTBUS (nanee —
YY), Brxmouas QopmMupoBaHHME  KOMIIETEHIMA B  oOjmacTd  ydeOHO-
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WCCIIEI0OBATEIIbCKOM W TMPOCKTHOW JEATENBbHOCTH, KOTOPBIE B CBOK OYEpelb
00ecreynBalT MPEEeMCTBEHHOCTh (opmupoBanus o6mux komnereHud OIr'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHanbHOe
CaMOOTIpE/ICIICHHE O0YYalOIUXCsl, pa3BUTHE 0A30BBIX YMPABICHUECKUX YMEHUH IO
TUTAHUPOBAHUIO U MPOEKTUPOBAHUIO CBOETO MPOPECCHOHAIBHOTO Oy AyIIETO.

1.3. OOmasi XapakTepucTHKA 00111€00pa30BaTeIbHOM TUCUUIINHBI

O61eo0pazoBaTebHas JTUCIUTUTMHA «MaremaTuka uMeeT
MEXAUCIUIUIMHAPHYIO  CBS3b C  JUCHUIUIMHAMHU  0OIIe00pa30BaTENbHOTO U
nucuuiuinHamMu obmenpodeccuonanpHoro 1ukiaa OYIL.09 Mudopmaruka, OVYII.11
O®uzuka, OI1.01 Wmxenepnas rpaduka, OI.02 Texnuueckas mexanuka, OII1.03
DneKTpoTexHuka H 3nekTpoHuka, OIL.06. Teopuss ropeHuss W B3pbIBa, TAKKE
MEXIUCIUIUIMHApHBIMU  Kypcamu  (manee - MJIK) mnpodeccruoHanbHOro LHKIa
MJK.01.02 Takrtuka Tymenus noxapoB, MJIK.02.02. TloxapHas npoduiakTuka |,
npodeccuonanbHbiMu MoAysiMu [IM.01 Opranuzanus ciykO0bl MOXKApOTYIIEHUS U
MpoBeJeHUsT pPaboOT MO TYIICHWIO TOXapOB M JIMKBUAAIIMU  TOCIEICTBUM
ype3BblyaHblx cutyanud, 1IM.01 OcymecTtBieHne TrocyJapCTBEHHBIX MEp B
obJsiactu obecrieueHus moxkapHou 6e3omacHocTH (nanee — [IM).

Oo1ieoOpazoBatenbHas JUCLIUIUINHA «MaremMaTuka» AMEET
MEKIUCIUIUTMHAPHYIO CBS3b C  y4eOHOW JuciuIuiiHor «OOIme KOMITETEHIUH
npodeccruoHaay o01enpopecCHOHATFHOTO IUKJIA B YAaCTH Pa3BUTHSL MATEMAaTHUYECKOMH,
(MHAHCOBOM,  YMTATENLCKOM, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, a  TaKxke
dopmupoBaHusi OOmMIMX KOMIIETeHIM B cdepe paboTel ¢  uHDOpMaIMEH,
CaMOOPIraHM3ALIMU U CAMOYTIPABJICHHS, KOMMYHUKAIUH.

Conepxanre 00111e00pa30BaTeIbHON NUCIMIUIMHBI HAMPABJICHO HA JOCTHKECHUE
obnmx u npodeccuoHaIbHbIX KoMrieTeHImid B cootBeTcTBUM ¢ PI'OC CIIO, Ha ocHOBe
(dbopMUpPOBaHUST JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00YUEHUS,
pernmamenTupoBanHbix PI'OC COO.

B npoduiibHyI0 COCTaBIISIIONTYIO TIO 00IIE00Pa30BATEILHOM TUCIUILTMHE BXOAUT
po(heCcCUOHAIBHO OPUEHTHUPOBAHHOE COJIEpKaHue, HE0OXoauMoe 1jisi (POopMHUpPOBAHUS Y
00yJaroImmXxcst 001X U MPOPECCUOHATBHBIX KOMIIETEHIIUHI.

B nporpamme mo o6mieoOpa3oBaTenpHON —aucnuiuiuHe «MaremaTukay,
peam3yeMon MpH MOATroTOBKe oOydarormxcs no crneruanbaoctu 20.02.04 IoxapHas
06e30macHOCTh, MPOPUIHLHO-OPUEHTUPOBAHHOE COJIEP)KAHUE HAXOJUT OTPAKCHUE B
temax: «Jlorapupm uymcma. JlecATHUHBIH W HATypalbHBIA  JIOrapu(mb»,
«/cnonb30BaHME KOOPJIMHAT W BEKTOPOB IMPU PEIICHUHM MaTEMAaTUYECKUX H
NPUKIANHBIX  3amau»,  «llepneHauKynspHOCTH  MOpPAMOM M TJIOCKOCTH.
[lepnenaukynsip ¥  HAKJIOHHAag K  IJIOCKOCTW», «OCHOBHBIE  TOHATHS
KOMOMHATOPUKNY, «3alayd MaTEMaTUYECKON CTaTUCTHKN», «O0beMbl LHUIUHApPA U
KOHYyca», «Bpruncienue miomaaeil miockux Guryp.



1.4. IlnanupyemMble pe3yabTaThl 0CBOEHHA 001e00pa3oBaTeJbHOM AUCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO
B pamkax mporpammbl 0011e00pa3oBaTenbHON AUCHUILUIMHBL «llokapHasi 6e30macHOCTh) 00y4arolMMUCS OCBAaWBAIOTCS
auyHocTtHbIe (JIP) u meranpenmernsie (MP) (o6mme) u npenmerasie (I1P) (mucuuruimHapHbie) pe3ynbTaThl B COOTBETCTBHH C
tpedboBanusiMu OI'OC cpennero odiiero odpazoanus. Ocoboe 3HAUCHHUE TUCUUILIMHA UMEET Npu (POPMUPOBAHUM U PA3BUTHUH
001X 1 Mpo¢eCcCUOHANBHBIX KOMIETEHIIUN IO CIIEIIMAIBHOCTH.

O01mme
KOMIIETCHIIUU

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

Oomue

Z[]/ICIIHHJII/IHaprIe

OK 01 Bribupats
CIOCOOBI PEIICHUS
3a1a4
pohecCHOHATLHOM
JESTCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- FOTOBHOCTb K TPY/y, OCO3HaHNE LIEHHOCTU MacTepCTBa,
TPYyIOIO0ue;

- FOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKOHN U
COLMAJIbHOW HaNpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
IUIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHATH TaKyHO
JESTEIIBHOCTB;

- HHTEpEC K pa3INdHbIM cpepam npodeccuoHaIbHOU
JESATEIILHOCTH,

OBnazieHne yHUBEpPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU
JEUCTBUSIMHU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CAaMOCTOATEJIBHO (POPMYITHPOBATh U aKTYaJIN3UPOBATh
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYLECTBEHHBIN TPU3HAK WM OCHOBAHUS JUIS
CpaBHEHMsI, KJJacCU(PUKALUU U 0000IIeHNS;

- OIPENENATH LEIH JEATEIbHOCTH, 3a/1aBaTh TapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHSI B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLIECHUBATh PUCKU
MOCJIEACTBUM IEATENBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIUICHUE [TPU PELICHUN

- BJIAJIETh METOAAMHU J10Ka3aTeIbCTB, AITOPUTMaMU
peleHus 3a1a4; yMeHue (popMyaupoBaTh OnpeaeIeHus,
aKCUOMBI 1 TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3aa4;

- YMETb OIIEPUPOBATH ITOHATUAMMU: CTEIIEHb YHCIIA,
Jorapu@m yucia; yMEHHE BBIOJIHATh BHIYMCICHNE
3HAYEHUM U MPe0oOpa30BaHMS BBIPAKEHUN CO CTETICHSIMU U
Jorapupmamu, mpeodpa3oBaHusl IpOOHO-palIMOHATIBHBIX
BBIPAKECHMI;

- YMETb ONIEPUPOBATH NOHATUSAMU: PALlUOHAIIBHBIE,
MPPALMOHAIBHBIE, I0Ka3aTEIbHBIE, CTCIICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIIepPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPBHIBHAS
GyHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpaJl; yMETh HaXOUTh POU3BOAHBIE JIEMEHTAPHBIX
GyHKIM, UCIIONIb3YS CIIPABOYHBIE MaTepUAIIbI;
UCCIIEIOBATh B MIPOCTEUIINX Cly4yasiX (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAHOOJIBIIINE U HAUMEHBIIIHE
3Ha4YeHUs1 GYHKUIUN; CTPOUTH IpaUK1 MHOTOUIICHOB C
HCIIOJIb30BAaHHUEM aIlllapaTa MaTEMaTHYECKOrO aHAJIN3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a1a4 Ha
JIBIDKCHHE; PEIIATh MPAKTUKO-OPMEHTHPOBAHHBIE 3a1a4U Ha




YKHU3HEHHBIX Tpo0IeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJICTh HaBBIKAMH YU4EOHO-HCCIIEIOBATEIBCKON
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;
- BBISIBJISATH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 33/1a4y, BEIBUTATh THIIOTE3Y €€ PEIIeHUS,
HAXOJIUTh APTYMEHTBI JJIs JIOKA3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 33/1aBaTh apaMETPhl K KPUTEPUH PEIICHHUS,

- aHAJTM3UPOBATH MOJIYUYCHHBIC B XOJIE PEIICHUS 3a/1a41
Pe3yJIbTAThI, KPUTHICCKH OIECHUBAThH MX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATHHBIC
MOJIXO/IBI U PELICHUS;

U CIIOCOOHOCTH MX MCTIOJIH30BAHUS B TIO3HABATEILHOM U
COILIMANILHOM MPaKTUKE

HauOOJIbIINE M HAUMEHbIIINE 3HAaYCHUs], HA HAaX0XKJICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUSMHU: PallMOHANbHAs QYHKLNA,
nokaszarenbHas QYHKIMA, CTeNICHHAA (YyHKIINA,
norapupmuyueckas QyHKLUs, TPUTOHOMETPHUECKHUE
¢bynkuuu, oopaTHble QYHKIMH; YMEHUE CTPOUTH rpaduKu
U3y4EHHBIX (DYHKIIMH, UCII0JIb30BaTh rpaduku npu
M3Y4YEHUHU IIPOLIECCOB U 3aBUCUMOCTEM, ITPH PELIEHUH 3314
U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peabHON
YKU3HH; BBIPAXATh (POPMYITaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YuCJIe Ha MPOLIEHTHI, I0JIM U YaCTH, Ha IBUKEHUE, paboTy,
CTOUMOCTb TOBAapOB U yCIIyT, HAJIOTH, 3a7ja4uu U3 00JacTu
yIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 33]1a4M, UCCIIEJ0BATh I1OJy4YEHHOE
pelleHre U OLEHUBATh NPaBIONOJ00HOCTb PE3YIbTaTOB;

- YMETb ONIEPUPOBATh NOHATUSAMU: CPEIAHEE
apudmernyeckoe, MeiaHa, HauOOJIbIlIee U HAUMEHbIIIEe
3HAUYEHMS, pa3Max, TUCIEPCHUs, CTAHJaPTHOE OTKIOHEHHE
YKCIOBOT0 Ha0Opa; yMeTh U3BJIEKAaTh, MHTEPIPETUPOBATH
uHpOpMalNIO, IPEACTaBICHHYIO B TabIMIIax, Ha
quarpammax, rpaukax, OTpa’kKarollyto CBOMCTBA peaIbHbIX
MIPOIIECCOB U SIBJICHUH; MPEACTABIATH HHPOPMALIUIO C
MTOMOMIBIO TaOJHUI] U JUarpamMmm; UCCie10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHITUAMHU: CITyYalHBIN OTBIT U
ciydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOT'O COOBITHS;
YMEHHE BBIYHUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpadMuecKux METO/I0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOEHHS BEpOSTHOCTEN, KOMOMHATOPHBIE (DaKTHI U
(hopMyIIBI TP pEIICHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH




peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYMHAMU; YMEHHE MIPUBOAUTH IIPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh OIIEpUPOBATh MOHATUAMU: TOUKA, IpIMas,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKpELMBAIOIIUECS NPSMbIE, NApaIEIbHOCTh U
NEPIEHAUKYIISIPHOCTD MPSIMBIX U THIOCKOCTEH, YTOJI MEXIy
HPSMBIMHU, YTOJI MEX]y IPSIMOI U IJIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH /10 IIIOCKOCTH,
paccTosiHUEe MEXAY NPSAMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh PU PELICHUH 3a7a4
U3y4eHHbIE (PAKTBI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh OIIEPUPOBAThH MOHATUSIMU: MHOIOI'PAaHHUK, CEUECHHE
MHOTOTpaHHMKa, Ky0, apajienenumes, npu3mMa, nupamua,
¢burypa v moBepXHOCTb BpaLEHUS, [IMIUHJIP, KOHYC, IIap,
cdepa, ceueHust pUrypsl BpalieHusl, MI0CKOCTb,
Kacaromasicsi cepsl, IUINHAPa, KOHYCa, IUI0IAIb
MOBEPXHOCTH TTUPAMHU/IBI, TIPU3MBI, KOHYCa, IIHIINH/IPA,
wiomaab chepsl, 00beM Kyda, IPSIMOYTOJIBHOTO
napajuiesienune1a, TMpaMubl, IpU3MbL, IMIKHIPA, KOHYCA,
11apa; yMeHue u300paxkaTb MHOTOTPaHHUKHU U IOBEPXHOCTH
BPAIICHHS, X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

- YMETh OIEPUPOBATH MOHATHIMU: ABHKEHHE B
MIPOCTPAHCTBE, OI00HBIE (PUTYPBI B TPOCTPAHCTRE;
MCIOJIb30BaTh OTHOLICHHUE IJIOUIA el TOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUU 3a/1aY;

- YMETh BBIYUCIATH TEOMETPUYECKHUE BEIMYMHBI (JJIMHA,
yroJ1, MJI0Uab, 00beM, IJIOIIAb IOBEPXHOCTH ), UCIOJIb3YsI
M3y4eHHbIE POPMYIIBI U METOMBI;




- YMETh OIIEPUPOBAThH MOHATUSAMHU: IPIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJSIPHOE IPOU3BEACHUE, YTOJ MEKIY
BEKTOPAMHM, CyMMa BEKTOPOB, IIPOU3BE/ICHNE BEKTOpA Ha
YHCII0; HAXOIUTh C IOMOIIBIO U3YYEHHBIX (HOpMYII
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

- YMETb BBIOMPATH NOAXOAIMMN U3YyUEHHBIH METO IS
peleHMs 3a]a4u, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMETb ONIEPUPOBATh MOHATUSAMU: OIPEAEICHUE, aKCHOMa,
Teopema, ClIeICTBUE, CBOICTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIC (POPMYITMPOBKH; YMEHUE (OPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHNUE, IPUBOIUTD
MIPUMEPHI U KOHTPIIPUMEPBI, UCIIOJIb30BATh METO]T
MaTEMaTHYECKON MHAYKLMHU; IPOBOJNUTE JOKA3aTEIbHbIE
paccyX/1eHUs MIPH pEelIeHUH 3a/1a4, OLIEHUBATh JOTMUECKYIO
IIPaBHWJIBHOCTb PacCyXACHUM;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXECTBO,
MIOJIMHO>KECTBO, ONIEPALIMU HAJ MHOXKECTBAMU; YMEHUE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
ONMCAHUS PEANIBHBIX IIPOLECCOB U SIBJICHUI NPU PELICHUH
3aJ1a4, B TOM YHCJIE U3 JPYTUX y4eOHBIX MPEIMETOB;

- YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad,
JIepeBo, LUK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
OMKCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; HCIIOIb30BaTh
rpadsl Ipu peIIeHUH 3a/1a4;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATHSAMU: COYETAHUE,
[IEPECTAHOBKA, YNCJIO COUETaHUH, YUCIIO IEPECTAHOBOK;
6unoM HpioTOHA; yMeHHe MTPUMEHATH KOMOUHATOPHBIE
(daxThl ¥ pacCyKJeHM IS PELICHUs 3ajay;
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-yMETb ONEPUPOBATH NOHATUAMM: HATYPaJIbHOE YUCIIO,
11€JI0€ YHCJI0, OCTATOK 110 MOJYJII0, PAllMOHAIIBHOE YHCIIO,
UppalMOHAILHOE YNCII0, MHOYKECTBA HATYPaJIbHbIX, LIE€JIbIX,
paloOHaIbHbBIX, JEHCTBUTEIBHBIX YUCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HAMMEHBILIUHN 001
JIeNUTeNb 1 HAaUMeHblee o011ee KpaTHoe, allrOPUTM
EBkiMza npu pemeHnu 3ajay; 3HaKOMCTBO € Pa3IMYHbIMU
MO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CTEIIEHb C
LIeJIbIM TI0Ka3aTelieM, KOPEeHb HaTypaJIbHOM CTEIEHH,
CTEIIEHb C PallMOHAJILHBIM I10KA3aTeJIeM, CTEIIEHb C
JICUCTBUTEIILHBIM (BEIIICCTBEHHBIM) TIOKa3aTeIeM,
JorapudMm 4ucia, CHHYC, KOCUHYC ¥ TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

- YMETh OIIEPUPOBAThH MOHATHIMHU: TOKAECTBO,
TOKJIECTBEHHOE ITpe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHMI U HEPABEHCTB, PABHOCUJIBHOCTD
YpaBHEHUM, HEPABEHCTB U CUCTEM, PAllMOHAIIbHBIE,
UPpaLMOHAIIbHBIE, TIOKA3aTENIbHBIE, CTEIICHHBIE,
JorapumMuuecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI; YMEHHE PELIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JINYHbIX IPHUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI JJIs PELIEHUS MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTh CBOOOJIHO OIEPUPOBATH MOHATUSAMU: TpaduK
¢bynkunu, oopaTHas QyHKIMS, KOMIIO3UIMS (YHKIUH,
TuHeHas QyHKIMS, KBagpaTuuHas QyHKIUS, CTeIIeHHas
(byHKLHUS C LIETbIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHE
GbyHKIMHM, 00paTHBIE TPUTOHOMETPUYECKUE QYHKITUH,
nokaszaresbHas U jorapupmuueckas GyHKINUN; yMEHHE
CTpOUTh TpapuKu GYHKIHH, BHITOIHATH MpeoOpa3oBaHus

rpaduKoB QyHKITHIA;
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YMEHHUE UCI0JIb30BaTh rpaduku GYHKLUUHN ISl U3Y4EHUS
MPOIIECCOB U 3aBUCUMOCTEH MPH PELICHUH 3a7a4 U3 JIPYyTrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUe CBOOOJHO ONEpUpOBaTh MOHATUAMU: YETHOCTb
byHKINHU, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GyHKIMH, MOHOTOHHOCTh (DYHKITMH, SKCTPEMYM (DYHKITHH,
HanOoJIbIIIee M HAUMEHbIIee 3HaYeHUs (PYHKIIUU HA
IPOMEXKYTKE; YMEHHUE POBOAUTH HCCIEI0BaHNE QYHKIIUY;
YMEHHUE HCIIONIb30BaTh CBOMCTBA M rpaduku GyHKIUN IS
pelleHMs ypaBHEHUH, HEpaBEeHCTB U 3a/1a4 ¢ IlapaMeTpamy;
n300pakaTh Ha KOOPIUHATHOM IUIOCKOCTH MHOYKECTBA
pelLeHi ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMHU:
[0CJIEI0BATENbHOCTD, apu(MEeTHYECKast IPOrPeCcCHsl,
reoMeTpuyecKasl mporpeccusi, 0eCKOHEUHO YObIBarOIIast
reoMeTpHuecKas IporpeccHsi; yMeHue 3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- YMETh ONIEPUPOBATH MOHATHIMHU: HETPEPHIBHOCTD
GbyHKLINY, aCUMIOTOTHI Tpaduka GyHKIMHU, TIepBasi U BTopast
pou3BOAHAs (YHKIIMH, TEOMETPUUECKUN 1 PU3UMUECKHI
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
MHTETpa, yMEHNE HAXOUTh aCUMIITOTHI rpaduka
(bYyHKINHU; YMEHHE BBIYUCIISATH POU3BOIHBIE CYMMBI,
MIPOM3BEACHUS, YACTHOTO U KOMITO3UITHH (hYHKIIHH,
HaXOJHUTh YpaBHEHHE KacaTelbHOU K rpaduKy G yHKIUY;
YMEHHUE UCIIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIIEAOBAHUS
GbyHKIWH, [UTSE HAXO0XKICHHUS HAMITY4IIIero PEIIeHUs B
NPUKIIAJHBIX, B TOM YHCJIE COLUATbHO-9KOHOMUYECKUX U
(bu3NUeCKnX 3a1avax, Uil ONPEIeICeHUs] CKOPOCTH U
YCKOPEHHUsT; HaXO/IUTh IJIOMIAI U 00BEMBI PUTYp C
MIOMOIIBIO0 UHTETPaIa; MIPUBOANUTH IIPUMEPHI
MaTEMaTHYECKOr0 MOJICJIMPOBAHUS C IOMOIIBIO

12




nuddepeHIMaIbHBIX YPaBHCHH,

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKCHHBIE KOMIUIEKCHBIE YNCIIA, MOLYJIb U aPTyMEHT
KOMIIJIEKCHOTO YKCIIa, popMa 3arnucy KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTb POU3BOJUTH apu(METHYECKHE
JEUCTBUS C KOMIIJIEKCHBIMU YMCIIAMU; IPUBOJUTH IIPUMEPBI
MCII0JIb30BAaHUsI KOMIUIEKCHBIX UHCET;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATUAMU: CPEAHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEEe U HAUMEHbLIIEE
3HAYEHUS, pa3Max, TUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
JUISL OIMCAHUSI YUCIIOBBIX JaHHbBIX; YMEHHE UCCIIE10BAaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;
rpaMuecKy 1ccae10BaTh COBMECTHbBIE HAOMIOCHUS C
IIOMOILBIO AMarpaMM PacCEUBaHHUs U IMHEHHON PErPeCcCuu;
- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA C
HCIOJIb30BaHNEM TpapUUYECKUX METOJIOB; IPUMEHSATh AJIs
pereHus 3a1a4 GopMyIIbl CIIOKEHHUSI U YMHOXKEHHS
BEPOATHOCTEH, (POPMYITy IOJTHONU BEPOATHOCTH, (hOPMYITY
bepnyniau, komOuHaTOpHbIE (haKThI U (HOPMYIIbI; OLIEHUBATD
BEPOSATHOCTH pEAJIbHBIX COOBITHI; yMEHHE OIIEpUPOBATH
MOHATHUSMM: ClIydailHasi BEIMYMHA, PacIpeaeIcHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OXKHUAAHNE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHON BEJIMUMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ TNIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJIBHOTO pacipeiesieHHi; yMeHue
MCII0JIb30BaTh CBOMCTBA N3YYEHHBIX PacCpeesICHU s
pelIeHus 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX
YHCeIl, METO/Ibl BHIOOPOYHBIX HCCIIeIOBAaHUN; yMEHUE
MPUBOJUTH MPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
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yroJl, ABYTPAHHBIN Yo, TPEXTPAHHBIA YTOJI,

HEPECEKAIOIINECs, TapaJUIEIbHbIE U CKPELIMBAIOLIUECS
IIpsIMbIE, IAPAJLIENBHOCTD U MIEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEU, YTOJ MEXAY IPSIMBIMH, YIOJl MEXAY IPAMON
U IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU; YMEHUE
UCTIOJIb30BATh TMPH PEIICHUH 33124 U3yYCHHbIE (DAKThI U
TEOpPEMBI IIJIJAHUMETPUH; YMEHHUE OLIEHUBATh PA3MEPBI
00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE OTIEPHPOBATH
MOHATHSAMM: MHOTOI'PaHHUK, CEUEHUE MHOTOTPaHHHKa,
IIPaBWJIbHBIM MHOTOIpaHHUK, IpU3Ma, UpaMuia, purypa u
MOBEPXHOCTh BpALIEHUs, IMIIMH]IP, KOHYC, 11ap, chepa,
pa3BepTKa OBEPXHOCTH, CEYEHUsI KOHYCa U LWINHIPA,
IapajuleJIbHbIE OCU MJIM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepsl, HUINHAPA, KOHYCa,
YMEHHUE CTPOUTh CEYeHHE MHOTOIpPaHHUKA, U300paxarhb
MHOTOTPaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEYEHHs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPUYECKUX (PUTyp,
CaMOCTOSITENIbHO (hOPMYITUPOBATh ONPEIEICHUS H3ydaeMbIX
¢uryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpHuecKuX (huryp, 000CHOBBIBATh UM OMPOBEPTaTh
UX; YMEHHUE MPOBOJUTH Ki1accuukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKaM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIbHBIE TOCTPOCHHUS;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TUIOIAIb
¢burypsl, 00beM (GUrypsl, BEIUUHUHA yTIIa, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE MEXY MPSMBIMH,
paccTosiHuEe MEXAY IIIOCKOCTSIMH, TUIOIIAAb ChEPHI,
IUI0IA/1b MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
IWIMHAPA, 00BeM Ky0a, IPSIMOYTOJIEHOTO
napajuiefienune1a, TupaMubl, TpU3MbL, IIIMHIPA, KOHYCA,
11apa; yMEHHE HaXOIUTh OTHOILIEHHE 00BEMOB MOJO0HBIX
uryp;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU: JBIKECHHE,
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napajJiesIbHbIA IEepPeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, MPeoOpazoBaHKe MO100us,
1o100HBIE (PUTYPBI; YMEHUE Paclio3HaBaTh paBHbIE U
o1I00HBIE (PUTYPHI, B TOM YKCJIE B IPUPOJEC, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0Ib30BaTh FT€OMETPUYECKHE
OTHOUIEHMSI, HAXOAUTh FT€OMETPUUECKHUE BEIUUNHBI (UIMHA,
yroJ1, MJIoua b, 00beM) IIPU PELICHUN 33134 U3 IPYTrux
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATHAMU:
IPSIMOYTOJIbHAsL CUCTEMA KOOPJIUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOPA HA YMCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKalspHOe NPOU3BEIEHUE, BEKTOPHOE
IIPOU3BE/ICHUE, YTOJ MEKY BEKTOpaMH; yMEHUE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIAMHATHBIA METOA 1JIs
peILIeHHs TEOMETPUYECKUX 3314 U 33/1a4 JPYTUX YU4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpua 2x2 u 3x3,
OTpEeeNUTENb MaTPUILIbl, TEOMETPUUYECKHUI CMBICIT
OIpEACINTENS;

- YMETbh MOJIEIMUPOBATH PEAJIbHBIE CUTYALIUU HAa SI3bIKE
MaTEeMaTHKH; COCTABIAThH BBIPAXKEHUS, YpaBHEHNUS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIEI0BATh IOCTPOEHHBIE MOJENHN C UCTIOIb30BAHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATh MTOJTY4YE€HHBIH
pE3yJIbTaT; CTPOUTh MATEMAaTHYECKHE MOJIETH C IIOMOIIBIO
reOMEeTPUYECKUX MOHATUI U BETMYHH, PELIaTh CBSI3aHHBIE C
HUMU MPaKTUYECKUE 3a]]aul; COCTABISATh BEPOSTHOCTHYIO
MOJI€]Ib U UHTEPIPETUPOBATH MOJIYyYEHHBIN pPE3yiIbTarT;
pelaTh NpUKIaIHbIE 3aJa4l CPEICTBAMU MaTEMaTHUECKOTO
aHaJln3a, B TOM YHMCJIE COLIMATIbHO-9KOHOMHUYECKOTO U
(DUBUYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOISIINI METO IS peILICHUS
3aJ1a4uM; MOHUMaHNe 3HAaUMMOCTH MaTeMaTHKU B U3y4YE€HUU
IPUPOJIHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBICHUI,
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YMEHHE Paclo3HaBaTh NMPOSIBICHNE 3aKOHOB MAaTEMaTUKH B
HCKYCCTBE, YMEHHE MIPUBOAUTH IPUMEPHI MaTEMAaTUUYECKHUX
OTKPBITUI POCCUIMCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKH

OK 02 Hcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa IIOUCKA,
aHanmm3a u
UHTEPIpPETauN
uHpOpMaLnH, U
UH(POPMALOHHEIE
TEXHOJIOTUH JUIS
BBINOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITebHOCTH

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUS:
-c(pOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsI HayKU U OOIIECTBEHHOM

KYJBTYP,
MecTa B

MPAKTHKH, OCHOBaHHOTO Ha Jasore
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHUPE;

OCO3HAHHUIO  CBOErO
- COBEpPIIEHCTBOBAHME SI3bIKOBOM W YUTATEIHCKOW KYJIBTYPHI
KaK CpeJCTBAa B3aWMOJICHCTBUS MEXIY JIIOJbMH U IO3HAHUS
MUDPA;

- OCO3HaHHUE LIEHHOCTH HAyYHOM NEesATEeIbHOCTH, FOTOBHOCTb
OCYILECTBIISATh IPOEKTHYIO U HCCIIEI0BATEIBCKYIO
JeSITeTbHOCTh WHANBHUYaTbHO H B TPYIITIE.

ORnajieHre YHUBEPCATLHBIMU yY4EOHBIMU ITO3HABATEIHHBIMHY]
NEUCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BJIaJIeTh HaBbIKaMM MOJy4YeHUs HHPOPMALIUU U3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBJIATH IOUCK,
aHaliu3, CHUCTEMAaTH3alMI0 M HUHTEpHpeTaluio HHpOopMaluy
pas3INYHbIX BUAOB U (POPM IpPECTABICHHUS;

- CcO3/laBaTh TEKCThl B pa3iMuYHbIX (opmarax C y4eToM
Ha3HaueHUs WHPOpMAIMK ¥ TENEeBOH ayTUTOPHH, BBHIOHpas]
ONTUMAITEHYIO (HOPMY TIPECTABIICHHUS U BU3yaTH3aIIHN;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UH(OpPMALIUHU, €€
COOTBETCTBUE MPABOBBIM U MOPAITLHO-ITHYECKIM HOpMaM;
CpeacTBa
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B pEIIEHUH KOTHUTHUBHBIX,

- HUCIIOJIB30BaTh I/IH(I)OpMaI_II/IOHHBIX H

KOMMYHUKATHBHBIX u OpraHnu3alMOHHBIX 3aga4 C

- YMETh ONIEPUPOBATH MOHATUAMHE: palOHaNbHast (GyHKIHS,
byHKIIHS, byHKIMS,

byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkunu, obpaTHble (PYHKIUHU; YMEHHE CTPOUTH TpaduKy|
U3YyYEHHBIX  (YHKIUH, rpaduKu
M3y4EHHUH TPOLIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a1aY]

IIOKa3aTcJiIbHas1 CTCIICHHAsA

norapudmuueckas
HCII0JIb30BATh pH

U3 JpYrux ydeOHBIX NPEIMETOB M 3aJad M3 PeajbHOMH

JKU3HH, BbIPpAXATb (bOpMy.TIaMI/I 3aBUCUMOCTH  MCIKIY|
BCINYHNHAMMU,
- YMETH OIICPHUPOBATH IOHATUAMMU: TOXICCTBO,

TOXICCTBCHHOC Hp606pa3OBaHI/IC, YpaBHEHUE, HCPABCHCTBO,

CHCTEMa ypaBHEHUH M HEPABEHCTB, PAaBHOCUIIBHOCTH,
YPAaBHEHUN, HEPABEHCTB M CHUCTEM, palUOHAIbHbIC,
HUPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
jJorapumuueckue, TPUTOHOMETPUYECKHE  YpaBHEHHS,

HEPABEHCTBA M CHUCTEMBI; YMETh pElIaThb YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMYHBIX NIPUEMOB;
pelmaTte  ypaBHEHHs, HEpPaBEHCTBA M  CHCTEMBI (|
[IapaMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX|
CUCTEMBI Ul pelIeHHs] MaTeMaTHYeCKuX 3aJad U 3aJad U3
pa3INyYHbIX 00JacTel HayKH U peaibHOM KU3HH;

- yMeTh CBOOOJIHO ONEpUPOBATH MOHATUSMU: JIBUKEHUE,
NapajuleNIbHBIM MEepPeHOC, CUMMETPUsI Ha IUIOCKOCTH U B
MPOCTPAHCTBE, noaoous,
noo0HbIe  (PUTYPBI;
noo0HbIe (PUTYpBI, B TOM YHUCIIE€ B HPUPOJE, MCKYCCTBE,

aApXUTEKTYpE;

MOBOPOT,  MpeoOpa3oBaHUe

YMCTh pacClioO3HAaBaTb PpPAaBHBIC U

HCIIOJIb30BaTh

YMCTb TCOMCTPHUICCKUC
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co0uroIeHIEM TpeOoBaHuU IPrOHOMUKH, TEeXHHKH|
0€30MacCHOCTH, TUTHUEHBI, PECYpPCOCOCpEKEeHHS, MPABOBBIX U]
ATUYECKHUX HOPM, HOpM WH(OPMAIIMOHHON 0€30MMacCHOCTH;

- BJIaJICTh HABbIKAaMH PACIIO3HABAHUSA U 3allIUThI I/IH(bOpMaI_[I/II/I,

nH(GOPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH

OTHOUIEHMSI, HAXOAUTh FEOMETPUUECKHUE BEIUUUHBI (IJIMHA,
yroJ, Iiouiajib, oObeM) MpU PELICHUH 33had U3 JIPYTHX
y4€OHBIX IPEIMETOB U U3 PEATILHOM KU3HU

OK 03 ILnanupoBath u
peain30BbIBaTh
cOOCTBEHHOE
npogeccuoHaIbHOE H
JMYHOCTHOE Pa3BHUTHE,
peINPUHIMATENBCKY
10 JICSITENIbHOCTD B
npodeccuoHanbHOM
cdepe, UCTIOTB30BATh
3HAHUS 110
(¢uHaHCOBOM
IpaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUAX

B oGnactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:
-- C(i)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHHUSA, DTUYCCKOI'Q

IIOBEICHUS;
- CHOCOOHOCTH OICHMBATh CHTYallMIl0 ¥ PUHUMATH
OCO3HAHHBIC  pELICHUs, OPHUEHTUPYACh HAa  MOPAJIBHO-

HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
- OCO3HaHUE JIMYHOTO BKJIa/Ja B IOCTPOEHUE YCTOMYHMBOIO
Oyaymero;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTENAM U (W)
JpYyrUM 4JIeHaM CEMbH, CO3JIJaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEH CEMEMHON JKU3HH B
COOTBETCTBUU C TpaJAuLIUIMU HapoaoB Poccuy;

OBnasieHne yHUBEPCATbHBIMU PETYJISTUBHBIMU JEHCTBUSIMU:

a) caMOOpTaHHU3aIUs:
- CaMOCTOSITEIbBHO  OCYILIECTBISATh

po0IeMsl,

IO3HABATCJIBbHYIO

NEeSTENIbHOCTh,  BBISIBIISTH CTaBUTh U
¢dopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTaBISATh IUIAH PEIIEHUs MpoOJIeMBbI ¢
Y4ETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH|
Y IIPEANIOYTEHU N

- IaBaTh OLIEHKY HOBBIM CHTYAaIIUsIM;

croco0CTBOBaTh (POPMUPOBAHUIO W TIPOSIBICHHUIO IIHMPOKOH

SPYAMIIMU B Pa3HBIX 00JACTSIX 3HAHHMA, IOCTOSTHHO MOBBIIIATH

CBOI 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHB;

- yYyMETb OIEpUPOBATh IOHATHUAMHU: PALMOHAJIBHEIE,
UppaLMOHAJIBHEIC, [I0Ka3aTeJIbHbIE, CTCIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHS U

HEPaBEHCTBA, NX CHCTEMBI;
- YMETh ONEPUPOBATH MOHATUSMHI: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKa, Ky0, mapaieNenurie]], puma, TupamMmuia,
¢durypa u MoBEpXHOCTh BPALICHUS, LWIMHJIP, KOHYC, IIap,
chepa, burypst
Kacaromasicss  cepsl,  IHIHHIPA,
MOBEPXHOCTU IHPAMUJIBI,
wiomanas  cdepsl, KyoOa,
napaJieNienure 1, MupaMuIbl, IPU3MBIL, IMIIMHAPA, KOHYCA,

CCUCHUA BpalllCHUA, IIJIOCKOCTD,

KOHYCa, IJ10maab

IIpu3Mbl, KOHYCa, HNHWIIMHAPA,

o0beM IPSIMOYTOJIBHOTO
rapa; yMeHue n300pakaTh MHOTOTPaHHUKH U TTOBEPXHOCTH|
BpAIICHHS, UX CEYCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U BJIEKTPOHHBIX
pacro3HaBaTb ~CHUMMETpPUIO B

CPEICTB;
IPOCTPAHCTBE;

YMETH
YMETH|
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- YMETb ONIEPUPOBATh MOHATUSAMU: NIPAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOpAWHAThl TOYKH, BEKTOpP, KOOPAHMHATH]
Yol  MEeXIy]|

BCKTOpaMH, CymMMa BCKTOPOB, MPOU3BCACHUC BCKTOPA HA|

BEKTOpa, CKaJLIpHOE  IIPOM3BE/ICHHE,

YHUCJIO; HaxOOuUTh C TIOMOIIBIO HM3YYEHHBIX (QopmyJ
KOOPJIMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE MEXAY JBYMs]

TOYKaMH
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0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU ISl OIECHKH CHUTYaIluH,
BBIOOpA BEPHOTO PEILICHHUS;

- yMETh OLICHHUBAaTh PHUCKH M CBOEBPEMEHHO MPHUHUMATh
pEUIEHUS IO X CHUKEHUIO;

B) DMOIIMOHAJIbHBIN HHTEJUICKT, Mpenoaararoumm
c(hOopMUPOBAHHOCTD:
BHYTPEHHEH MOTHMBAlM{, BKJIKOYAIOLWIEH CTPEMIICHHE K
JIOCTMKEHHUIO LEIU U YCIEXy, ONTHUMHU3M, WHHUIMATUBHOCTD,
YMEHHE JI€MCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEM;

- DMIIATMH, BKJIIOYAIOIIEH  CIIOCOOHOCTH  IOHMMATH
AMOLMOHAIBHOE COCTOSIHME JPYTUMX, YYUTHIBATH €ro MpHU
OCYIIECTBIICHUN KOMMYHHUKAIINH, CIIOCOOHOCTh K COUYBCTBHUIO
1 COIEPEKUBAHUIO;
- COLMAJBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH
BBICTpAaUBaTh OTHOIIEHUS C APYTUMHU JIIOJbMHU, 3a00TUTHCH,

IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI

OK 04 D¢ dextuBHO
B3alMOJICCTBOBATE U
paboTath B
KOJUJIEKTHUBE U
KOMaHjIe

FOTOBHOCTh K  CaMOpa3BUTHIO, CAMOCTOSTEIBLHOCTH U
CaMOOTIPEICIICHHUIO;

-OBJIaJICHUE HaBbIKAMHU yueOHO-HCCIIeI0BATENbCKOM,
MIPOCKTHOMN M COLMAIBHOM JeSITeIbHOCTH;

OBnajeHue KOMMYHHUKATHBHBIMH
JICICTBUSIMU:

0) cCOBMECTHas JIeSITEIIbHOCTD:

- IMOHMUMAaThb W HCIOJB30BATh IMPECUMYIICCTBA KOMaHHHOfI )41

YHUBCPCAJIbHBIMU

UHAUBUAYaJIbHON paboThI;

- MNpUHUMATh neiaun COBMECTHOM JCATCIIBHOCTH,

OpraHM30BBIBATh W KOOPJAWHHUPOBATh JACHCTBUS IO €€

JOCTHKCHHUIO: COCTABJIATH IUIAH JECWCTBUHM, pacIpeneisrTh

pPOJM C Y4€TOM MHEHHH Y4aCTHHKOB OOCY)XIaTh PE3yJIbTaThl

- YMETh ONEPUPOBATH MOHATUSAMH: CIYYalHBIA OIBIT W
ciy4yailHOe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS;
YMETh  BBIUUCIATH BEPOSITHOCTb C  HUCIHOJIb30BAaHUEM
rpadUyecKuXx METOJIOB; MPUMEHITh (OPMYIbI CIOKEHHS U
YMHOXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHBIE (AaKThl U
dbopMynbl TIpU peHICHWH 3aja4; OIEHUBATh BEPOSITHOCTH|
pEabHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMHU
BEIMYMHAMU;, YMEHUE IPUBOAUTH IIPUMEPHI IIPOSIBIICHUS]
3aKOHa OOJBUIMX YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX|
SIBJICHUAX

- yMEeTh CBOOOJHO OIEPUPOBATh TOHATHSIMHU: CTENEHBb (|
LEeJIbIM  TOKa3aTeleM, KOpEHb

HaTypaJbHON CTEIICHH,

CTCIICHb CTCIICHb C

C palUMOHAJIbHBIM  IIOKA34aTCJICM,
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COBMECTHOH paboTHI;
-  KOOpAWHUPOBATL W  BBIIIOJJHATH pa60Ty B YCIIOBHUAX

peanbHOoro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJIATHh MO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B
Pa3JIMYHbBIX NpOSIBJISIT ~ TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PETYJIITHBHBIMU ,Z[CﬁCTBPIHMHZ

CuTyalusiax,

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NpPUHUMATh MOTHMBBI U APryMEHTBl JPYruX JOJed mnpu
aHaJI3€ Pe3yJbTaTOB JEATEIILHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- Pa3BHUBAaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3ULUHU JAPYroro
4eJIoBeKa

IECUCTBUTEILHBIM (BEIIECTBEHHBIM) oKas3aTelieM,
norapudm  YHWCla, CHHYC, KOCHHYC W  TaHICHC
MIPOU3BOJIHLHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHIMH: TpaduK]

byHkuun, oOpaTHas QYHKIUS, KOMITO3MIMS (DYHKIIUH,
nuHeHass (yHKUus, KBaApaTU4Has (YHKIUS, CTENEHHas]
GyHKIMS € I[eIblM MOoKa3aTeleM, TPUTOHOMETPUUYECKHE]
byHkuy, oOpaTHbIE TpPUTOHOMETpHUecKue (QYHKIINH,
nokaszatenbHas W Jorapugmuueckas (YHKIHUH; YMETH)
CTpOUTh Tpaduku (YHKIUH, BBIIOIHATH MpeoOpa3oBaHMs]
rpaduKoB GyHKITHIA;

- YMETh HCIIOJIb30BaTh TpaduKu (QYHKIUN [UIS U3ydeHHS
MIPOLIECCOB M 3aBHCUMOCTEH MPH pelIeHUH 3a7a4 U3 JPYTux|
yueOHBIX TPEIMETOB U U3 PEAbHOM >KWU3HU; BBIPAXKATH)
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUNHAMU;

- cBOOOJHO OMEpUpOBaTh MOHATUSAMHU: YETHOCTHh (YHKIIHH,
(GyHKIMM, OrpaHUYEHHOCTh (YHKIUH,

¢byHKIMY, JKCTPEMYM byHKIMH,
HauOoJbIllee M HauMEHbIIee 3HAa4YeHHs (QYHKIUU Ha|

NEPUOANIHOCTD
MOHOTOHHOCTbD

IIPOMEXKYTKE; YMETh POBOIUTH HCCIeA0BaHNEe QYHKIINY;

- YMETb HCIIOJIb30BaTh CBOWCTBA U rpaduku (QyHKIUH a7
pelleHNs] ypaBHEHUM, HEPABEHCTB U 3a/1a4 C NapaMeTpamy;
n300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA)
pelIeHNll ypaBHEHUH, HEPABEHCTB U UX CHCTEM.

OK 05 Ocy1iiecTBasiTh
YCTHYIO ¥
MMMCbMEHHYIO
KOMMYHUKAITUIO Ha
rocyJapCTBEHHOM
s3e1ke Poccuiickoit

B 00y1acTi 5cTETHYECKOrO BOCITUTAHHMS:

- 3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa,
HAyYHOTO M TEXHHYECKOTO TBOpPYECTBA, CIOPTa, TPyAa H
0OIIIeCTBEHHBIX OTHOIICHMI;

- CHOCO6HOCTB BOCHpI/IHI/IMaTB pa3J'II/I‘-IHBIe BUbI I/ICKYCCTBa,

TPaJULIMU U TBOPUYECTBO CBOETO U JAPYIMX HAPOAOB, OLIYIAThH

- YMETH IOHATHUAMU CpE€aHEC

apudmerrnyeckoe, MenuaHa, HauOoJblllee W HaWMEHbLIEe

OTIepupOBaTH

3HAYCHUS, pa3Max, IUCIIEPCHUs, CTAaHJAPTHOE OTKJIOHCHUE
YHUCIIOBOTO HabOpa; YMEHWE M3BJICKaTh, HHTEPIPETUPOBATH)
uH(pOpMAaIIHIO, TabIuIax,

auarpaMmax, rpaukax, OTpa)xaruylo CBOWCTBA PealbHbIX

MNpEACTAaBJICHHYIO B Ha|

19



denepaunu C y4eToM
ocoOeHHOoCTeH
COIIMAILHOTO U

OMOIIMOHAJIbHOC BO3I[€I>'ICTBPIC HUCKYCCTBA,
- y6e)KI[eHHOCTb B 3HAYUMOCTHU OJIA JIMYHOCTH H OGH_ICCTBa

OTCYCCTBCHHOTO MW  MHPOBOI'0  HCKYCCTBA, OTHHUYCCKHUX

NPOIECCOB W SIBJICHUH; MpPEICTaBIATh HHGOPMALHIO

IIOMOIIBIO Ta6JII/IL[ " Auarpamm, HUCCIICA0BATh

CTaTUCTUYCCKUEC JaHHBIC, B TOM YHCJIC C HNPHUMCHCHHUCM

KYJBTYPHOTO KYJBTYPHBIX TPAIUIMIA U HAPOIHOTO TBOPUECTBA; rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

KOHTEKCTa - TOTOBHOCTh K CAMOBBIP@KCHHUIO B Pa3HbIX BHJAX UCKYCCTBA,| - YMETh OINEPUPOBATh TOHATUSMH: TOYKa, IpsMasdi,
CTpEMJICHHUE MPOSIBIISATH KAY€CTBA TBOPUECKON JIMUHOCTH; IUIOCKOCTB, HPOCTPAHCTBO, JBYTPAaHHBIN yro,
Osnasenue YHUBEPCAITLHBIMU KOMMYHUKaTHBHBIMH| CKPEIMBAIOLIHECS npsMbIE, HapauIeIbHOCTh u
JECUCTBHAMU: NEePHECHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, Yrol MEXIY|
a) oO1eHue: IOPSIMBIMU, YTOJI MEXIY MNPSAMONM U IUIOCKOCTHIO, YIoOJ]
- OCYILIECTBJISATh KOMMYHHKAIIUU BO BCeX c(epax KU3HU; MEXY TUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU JIO IUIOCKOCTH,
- pacro3HaBaTh HeBepOAJIbHBIE CPEACTBA OOIICHNUS, TOHUMATh| PACCTOSTHUE MEXAY TNPSMBIMH, PACCTOSIHHE  MEXIY
3HaYCHHWE COLMAIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH| TUIOCKOCTSIMU;
KOH()JIMKTHBIX CUTYallUil U CMATYaTh KOH(MIIMKTEI, - YMEThb HCIOJb30BaTh NPU PELICHUH 3a7ad H3YyYCHHBIC
- Pa3BEpHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3peHHUs c| (akThl M TEOpeMbl IUIAHUMETPHH; YMEHHE OICHUBATh
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB. pa3Mepbl 00BEKTOB OKPY>KaIOLIET0 MUpPa

OK 06 IIposBasaTs - OCO3HaHHE OOYyYaIOUIUMHUCS POCCUNMCKON TIpa’kJaHCKOM| - yMETb ONEepHUpOBATh MOHATHIMU: MPSIMOYTOJIbHAs CHCTEMA

TpaXkIaHCKO- UJICHTUYHOCTH; KOOP/WHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAHHATHI

NaTPUOTHIECKYIO - [eJICHANpPaBICHHOE pPAa3BUTHE BHYTPEHHEH MO3WIMH| BEKTOPA, CKAJISIPHOE MPOU3BEIACHUE, YTOII MEXKIY

TIO3HIINIO, JUYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH| BEKTOpPAaMM, CyMMa BEKTOPOB, MPOU3BEIACHHE BEKTOpA Ha

JIEeMOHCTPHPOBATh HaponoB  Poccuiickoit ~ denepanuy, HMCTOPUUECKUX M| YHUCIO; HAXOAUTH C MOMOIIBIO U3YUYEHHBIX (hopMyI

0CO3HaHHOE HAllMOHAJIbHO-KYJABTYPHBIX  TpPaJUILINH, dbopMHpOBaHHE KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMS

MIOBEJICHHE HA OCHOBE | CHUCTEMBbl 3HAUYMMBIX II€HHOCTHO-CMBICJIOBBIX YCTQHOBOK,| TOYKaMH;

TPaTUIIMOHHBIX AQHTUKOPPYIIIMOHHOTO ~ MHUPOBO33PEHHUS,  IMPABOCO3HAHUS, - YMETh BHIOMPATh MOJIXOAALINHN N3yUEeHHBI METOJT IS

00I11eUeII0BEYECKUX HKOJIOTHYECKOM KYyJIbTYpHI, CHOCOOHOCTH CTaBUTh ILIEIM M| pEIIeHUs 3a/lauM, pacliO3HaBaTh MaTeMaTHyeckue (pakTol U

IICHHOCTEH, B TOM
YHUCIIE ¢ YYETOM
rapMOHU3ALUN
MEKHAIIMOHATLHBIX B
MEKPETUTUO3HBIX
OTHOIIICHUH,

CTPOUTH KU3HEHHBIE IIAHBI;

B yacTu rpakjaHCKOTrO BOCITUTAHMUS:

- OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX MpaB U 00s13aHHOCTEH,
YBa)KEHUE 3aKOHA U MPABOIIOPAAKA;

- IIPUHATHE

TPpaAULIUOHHBIX HanmMOHAJIBbHBbIX,

06H.I€‘-I€JIOB€‘-I€CKI/IX TYMAaHHUCTUYCCKUX H IOCMOKPATUUCCKUX

MaTeMaTHYeCKHUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOIUTH ITPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTU4YECKON HayKH.

- YMETb OIEPUPOBATH IOHATUSAMHU: CIIy4alHBIM OIBIT W

cilydaifHOe COOBITHE, BEPOSITHOCTD CITYy4aifHOTO COOBITHS;
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IIPUMEHSATH CTaHAPThI
AHTUKOPPYINLIUOHHOIO
MOBEICHUS

IICHHOCTE;
- TOTOBHOCTb MPOTUBOCTOSITH HJEOJOTHH 3KCTPEMH3MA,

HaI[MOHAJIN3Ma, KceHo(hoouwu, JUCKPUMMHALIUN 1o
COLMAIBHBIM, PEJIUTHO3HBIM, PAcOBBIM, HAIMOHAJIHHBIM|
HpU3HAKaM;

- TOTOBHOCTbh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpecax
Ipa)KAaHCKOTo OOIIEeCTBA, y4acTBOBAaTh B CAMOYIPABICHUU B
0011e00pa3oBaTeIbHOM OpPraHU3alMd U JAETCKO-IOHOIIECKHX
OpraHu3aIusX;

- YMEHHE B3aMMOJICUCTBOBATH C COIMATBHBIMH MHCTUTYTAMHU
B COOTBETCTBUU C UX (QYHKIUSIMU M HA3HAYCHUEM;

- TOTOBHOCTb K TYMAaHMTApHOM H  BOJIOHTEPCKOMH]
JIeATEIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh POCCUICKOMN IrPpaXTaHCKOU

UJCHTUYHOCTHU, NMAaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH nepea PoauHON, TOpAOCTH 3a CBOI
Kpai, cBOX PoauHy, CBOHM f3BIK M KYJbTYpPY, NPOIUIOE K
HacTosillee MHOTOHAIIMOHAJIBHOTO Hapoaa Poceny;

- LEHHOCTHOE OTHOLIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM,
UCTOPUYECKOMY U TNPUPOJHOMY HACIEIHIO, NaMATHHUKaM,
TpaauuusM HaponoB Poccun, noctwkenusMm Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- OCBOEHHBIE OOYYaIOIMMUCS MEXIpPEAMETHbIE TOHATHS H
YHUBEpCaJbHbIE  y4eOHble  JeMcTBUS  (pEerysisTUBHBIE,
MO03HABaTeJIbHbIE, KOMMYHUKATHUBHBIE);

- CIOCOOHOCTh MX WCIOJIb30BaHUS B TI0O3HABATEIBHOU H
COIIMAIIBHOM NPAKTUKE, TOTOBHOCTb K CaMOCTOSITEJIbHOMY

IUTAHUPOBAHUIO M OCYIIECTBIECHUIO y4eOHOH NeATelbHOCTH,

OopraHu3alnuunu y‘IGGHOFO COTPYyAHUYICCTBA C NCAArOrm4YCCKUMH

- yMETh BBIYHCIATH BEPOSATHOCTh C HCIOJIb30BAHUEM
rpadMUecKux METO/OB; MPUMEHSATH (OPMYIIBI CIOXKEHUS U]
YMHOXXEHHUSI BEpPOATHOCTEH, KOMOMHATOpHBIE (DAKTHI U
(bopMyIIBI TP pEIICHUH 3a1a4;

- OLICHUBATh BEPOSATHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO|
CITy4aiiHBIMU YMEHHE TIPHUBOAUTH
OpUMepsl  TPOSBIICHUS OompmIMX YHCENl B

MNPpUPOAHBIX U O6H_ICCTB6HHBIX SIBJICHHUAX.

CO BCIIMYUHAMMU,

3aKOHa
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pabOTHMKAaMU U CBEPCTHUKAMH, K YYaCTUIO B IIOCTPOEHUU
MHAMBUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIEeI0BATEIbCKOH,
MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH

OK 07 CoxelicTBOBaTHL
COXPaHEHHUIO
OKpYKarollen cpeibl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUU KIIMMATa,
TIPHHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JICCTBOBATH B

- HE NPUHUMATh JIEHCTBUS, IPUHOCSIINE BPE] OKPYXKaloIIei
cpene;

- YMeTh MPOTHO3UPOBATH HEOIATONPUSTHBIE 3KOJIOTHYECKHE
MOCJICJICTBUS TMPEANPUHUMAEMBIX JTEHCTBUM, MPEAOTBpaIIaTh
uX;

- paclUpUTh  OMNBIT  JIEATEIBHOCTH  AKOJOTHYECKOH
HaIpaBJICHHOCTH;

- pazpabaTbIBaTh IUIaH PeLIeHUs! MPOOJIEMBI C YIETOM aHAIN34)
UMEIOLINXCS MaTEpUATIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

- OCYIIECTBIISITh  IIETICHANpPABICHHBIA TOUCK TIEpeHocy]

CPEICTB U CIIOCO0O0B IeHCTBUA B MPO(ecCHOHANBHYIO Cpeay;

- YMETh OIEpUPOBATh MOHATUAMHU: (PYHKILMS, HEPEPHIBHAS
GbyHKIMS, MPOU3BOJHASA, MEpPBOOOpa3Has, OMpPEICICHHBIH]
MHTETpall; YMETb HaXOAUTh IMPOU3BOJHBIC 3JEMEHTAPHBIX|

byHKIHH,
UCCIIE0BaTh B

UCTIONIB3YS CIpaBOYHBIC
ciydasix (GyHKIHM HA

HaxoauThb HauOOJIbIINE W HAWUMEHBIINE

MaTepHabL;
MPOCTEUIIINX
MOHOTOHHOCTb,
3Ha4eHUs1 (YHKUUH; CTPOUTH TpadUKH MHOTOUICHOB C
UCIIOJIb30BAHUEM allapaTa MaTeMaTH4ecKOro aHaln3a;
OPUMEHATh [POHM3BOAHYIO TP pPEIICHWH 3aJad  Ha
JBIDKEHHE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIC 33/1a41 Ha)
HauOoJbIIME M HAMMEHBIIME 3HAUEHHs, Ha HaXOXKICHUE

Ype3BBIYANHBIX - yMETb TIIEPEHOCUTh 3HAaHMS B IIO3HABATEJIBHYIO M| IIYTH, CKOPOCTH U YCKOPEHUS;
CUTyaIUsaX MPAKTUYECKYI0 00J1aCTH KUZHEACATENIbHOCTH; - YMETb OIEpPUPOBATH  TMOHATUSAMHU:  JBHKEHHE B
- mpejJiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C MO3MUIMH| NMPOCTPAHCTBE, MOJ00HbIE (GUIYpHl B IPOCTPAHCTBE;
HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH; HCIIOJIB30BaTh OTHOUICHUE ILIOIIAJEH IOBEPXHOCTEN W
- JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B| 00BEMOB MOJOOHBIX (PUTYp NPHU PELICHUH 33/1a4;
JeSITebHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IENISIM | - YMETh BBIUUCIATH T€OMETPUYECKHE BETUYMHBI (JUIHMHA,
yroJ, IMIouab, 00beM, oAb MOBEPXHOCTH ), UCIOIb3Ys
U3y4eHHbIE (POPMYIIBI U METObI
IIK 1.3. - OPraHU30BBIBATh ACHCTBUSA IO TYLIEHUIO IT0KApPOB;
[1K 1.4. - OpraHu30BBIBATh IIPOBEIACHUE aBAPUHHO-CIACATENBHBIX
[1K 2.2. pabor;

- pa3pabaThIBaTh MEPOTIPUSITHS, 00ECIIEINBAIOIINE MTOKAPHYIO

0€30IaCHOCTh ~ 3/1aHUI, COOPY)KEHUH, TEXHOJIOTUYECKUX|

YCTAaHOBOK U IMPOU3BOACTB.
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2. OBBEM OBIIIEOBPA30OBATEJBbHOM TUCIUILINHBI U BUbI

YUYEBHOM PABOTbBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 340
OcHoOBHOE coep:kaHue 278
BT. U..

TEOpPETUYECKOEe 00yUeHNE 210
1a00paTOpHbIE/TIPAKTHUECKUE 3aHATUS 68
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNUE 56
BT. Y.:

TeOopeTHYecKoe 00yJIeHne 4
na0opaTOpHbIE/IPAKTHUECKUE 3aHITUS 52
IIpome:xyToyHast arTecTanus (IK3aMeH) 6




3. COJEP)KAHUE U TEMATUYECKOE IINIAHUPOBAHUE OBIIIEOBPA30BATEJIBHOMN JUCHUNJIAHBI
OJ. 071 MATEMATHUKA

Hanpasienust
HaumeHnoBaHue pa3aeiioB Coaepixanue yueOHOIo MaTepuaia u O0bem | Popmupyembie BOCHITATeNLHOI
U TeM (opMBI Opranu3zanum aeTeJbHOCTH 00y4a0IMXCS 4YacoB | KOMIIeTEHLIHMH
padoTsbI
1 2 3 4 )
Paznean 1. IloBTOpEHUE Kypca MaTeMATHKH OCHOBHOI IIKOJIbI 20
Tema 1.1 Copep:xanue yueOHOTo MaTepuana
Lenb u 3anaun MmaTteMaTuky | ba3oBble 3HaHWA M YMEHHS 110 MaTeMaTHKE B MPO(ECCHOHAIBHOW U B
[P OCBOCHUHU IIOBCEIHEBHOM J1€ATEIbHOCTH.
CHEHAIbHOCTH KomOunupoBanHoe 3aHsTHE 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Yucna u BBIYMCIICHHUS. JleicTBUsl HaJa TOJOXKUTEIBHBIMU M OTPULIATEIBHBIMU  YHCIAMH,
Beipaxkenus u OOBIKHOBEHHBIMH U JIECATUYHBIMH ApoOsSMH. J[eHCTBHS CO CTENEeHsIMH, 2
npeoOpa3oBaHus (bopMyJIbI COKpAILIEHHOTO YMHOXEHHUS. OR-01, JIP 05
KomOunupoBanHoe 3aHATHE OK-02, JIP 06
OK-03, JIP 07
Tema 1.3. IIpodeccuonanbHO-OpEHTHPOBAHHOE  CO/lep:KaHUe  (coAepikaHue OK-04 JIP 05
I'eomeTpus Ha IUNIOCKOCTH NPHUKJIATHOT0 MOAYJISA) OK- 05’ JIP 06
Bunsl miockux ¢uryp m ux miomanb. [IpakTHKo-OpHEeHTHpPOBAaHHBIE OK-0 6’ JIP 07
3aJjauu B Kypce reOMEeTpUH Ha TIOCKOCTH. 2 OK- 07’ JIP 08
[IpakTnueckoe 3aHsTHE JIP 09
Tema 1.4 Conepxanne y4eOHOTO MaTepuaa Jjg }2
ITponienTHele Beuucnenus | [IpocTele MPOIEHTHI, pa3Hble CHOcoObl WX BhIUHCICHHS. CIOXKHBIE
MIPOIIEHTHI. 4
[IpakTnueckoe 3anarue
Tema 1.5 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBa | JIMHEWHBIC, KBapaTHEIE, APOOHO-TMHEIHBIC YpaBHEHHS U HEPABEHCTBA. 2

[IpakTHueckoe 3aHsATHE

Tema 1.6

Copepxanne yaueOHOT0 MaTepuana
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Cucremspl ypaBHEHUHN U

CriocoOpl penieHusl CUCTEM JMHEWHBIX ypaBHeHUU. [loHsTus: MaTtpuna

HEPaBEHCTB 2x2 wm 3x3, omnpenenurens Martpuubl. Merox I'aycca. Cucrtemsl 6
HEJIMHEHHBIX YpaBHEHUM. CUCTEMbl HEPABEHCTB.
KomOunupoBaHHoe 3aHsATHE
Tema 1.7 Coneprxkanue y4eOHOT0 MaTepuaia
BxonHoii KOHTPOJIb Boruucnenus u npeobpa3zoBaHus. Y paBHEHHUS U HEpaBeHCTBA. | eomeTpus
Ha TUIOCKOCTH. 2
KonTponbnas padora
Pa3znen 2 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Copep:xanue yueOHOro MaTepuana
OCHOBHBIE TTOHSITHUSA [Ipeamer crepeomerpun. OCHOBHbIE TOHATHS  (TOYKa, MpsMasd,
CTEPEOMETPUH. IJIOCKOCTh, MPOCTPaHCTBO). (OCHOBHBIE AKCHOMBI  CTEPEOMETPHH. 2
Pacrnionoxxenue npsiMbix U Ilepecekatomuecs, MapajyiesibHbIE U CKpEIIMBAIOIIMECS  IpSMBIE.
IJI0CKOCTEN IIpuzHak 1  CBOMCTBO  ckpeuuBarouMxcs NOpsMbIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBaHHoe 3aHsATHE OK-01,
Tema 2.2. Copaep:xanue yaeOHOro MaTepHana OK-03, JIP 05
ITapannensnocTs npsMeIX, | [lapamrensHble ipsiMast 1 miockocTh. Onpenenenue. [lpuznak. CBolicTBa OK-04, JIP 06
MPSIMOY U TJIOCKOCTH, (c  nmokazarenbctBoM). IlapamnensHbple mockoctu.  OmnpeneneHue. OK-07, JIP 07
MIJIOCKOCTEHN [Tpusnak. CaoiicTBa (C M0Ka3aTenbCTBOM). TeTpasap W €ro 3JIeMEHTHI. 6 MK-1.3, Jjg 82
[Tapannenenunen u ero sneMeHTbl. CBONCTBA MPOTUBOMOJIOKHBIX IPaHEN [1K-1.4, JIP 07
u quaroHaney napaenenunesna. [locrpoenue ceuenuii. Pemenue 3anay. [K-2.2. JIP 08
KomOunupoBaHHoe 3aHATHE JIP 09
Tema 2.3. Conepxanue yueOHOro MaTepuana JIP 10
[lepnenauKyISIpHOCTH [lepnenukynspHsie IpsIMBIE. [TapamiensHbie IpsIMBIE, JIP 13
MPSIMBIX, IPSIMOM U MEpNeHIUKYIApHble K IUIOCKOCTH. llpu3Hak mneprneHauKyIspHOCTH
IJIOCKOCTH, MJIOCKOCTEHN psIMON M IIOocKOoCTH. JlokazarenscTBo. IlepneHauKynsp M HakJIOHHas. 2

HepHeHI[I/IKYJ'IﬂpHBIC IIJIOCKOCTH. HpI/I3HaK NEPHNCHAUKYIIAPHOCTHU
IUTIOCKOCTEHA. I[OKaBaTCJ'IBCTBO. Paccrosnus B MMPOCTPAHCTBE.

KoMOuHMpoBaHHOE 3aHATHE
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Tema 2.4. Copepxanne yaeOHOTo MaTepuana
Teopema o Tpex Teopema o Tpex mneprneHaAuKyIspax. Jloka3aTenbCcTBO. YToll MEXIy
HEPIIEHIUKYIIIpax IIPSIMON U TUIOCKOCTBIO. YTOJI MEKIY IIIOCKOCTSMU. 4
KomOuHupoBaHHoe 3aHsATHE
Tema 2.5. IIpogeccnonabHO-OPHMEHTHPOBAHHOE  CO/lep:KaHHe  (coAeprKaHue
[TapannenbHsie, NPHUKJIATHOT0 MOAYJISA)
NIEPIEHIUKYIIPHBIE, AkcuoMbl ctepeomeTpuu. IlepneHauKynapHOCTh NPSIMON U IJIOCKOCTH.
CKpemuBaromuecs npsameie | [lapamnensHocTs  ABYX  OPAMBIX, HEPIEHIUKYJIAPHBIX  IIOCKOCTH. 4
[lepneHIMKYIAPHOCTD MJIOCKOCTEH.
[IpakTuueckoe 3anarue
Tema 2.6. Coneprxkanne yueOHOro Marepuasia
Pemenne 3anau. Ilpsimele u | PacnonoskeHue MPSIMBIX 51 IJIOCKOCTEM B MPOCTPAHCTBE.
IJIOCKOCTH B IIPOCTPAHCTBE | [leprnieHquKyIspHOCTS M NApauIeIbHOCTh MPSAMBIX U IUIOCKOCTEH.
CkpeuBaroniyecs rnpsiMple. 2
KonrtponbHas pabora
Pa3nea 3. Koopaunatel 1 BeKTOpPHBI 16
Tema 3.1 Coneprxanne yueOHOT0 MaTepuania
JlekapTOBBI KOOpAMHATEI B | JlekapTOBBI KOOpAWHATHI B mpocTpaHcTBe. [lpocreiimme 3amaunm B
npocrpaHcTse. Paccrosnne | koopamnarax. PaccrosHume Mexay JABYMST TOYKaMH, KOODPIUHATHI 2
MEXKIY ABYMS TOYKAMH. CEpEeIMHBI OTPE3KA. OK-02, 1P 05
KoopauHats! cepeuHbl KomOunHMpoBaHHOE 3aHATHE OK-03, JIP 06
oTpe3Ka OK-04, JIP 07
Tema 3.2 Conepxanue yueGHOro MaTepuana 6 OK-07, JIP 05
BexkTops! B IpoCcTpaHCTBE. Bektoper B mpocrpaHcTBe. C0XKE€HHME W  BBIYMTAHHE BEKTOPOB. glf(-ii, JIP 06
VYros Mexay BEKTOpaMH. YMHOkeHue BeKkTopa Ha uncio. Kommutanapubele BekTOpbl. CkansipHOE HK-Z.IZ., Jjg 8;
CkansapHoe NPOU3BEACHUE | MPOM3BEJCHWE  BEKTOPOB.  Pa3moskeHWe  BeKTopa 1O TpeM JIP 09
BEKTOPOB HEKOMIUTaHapHbIM ~ BekTopaMm. KoopauHAaThl  BeKTOpa, CKalspHOE JIP 10
IIPOU3BEICHNE BEKTOPOB B KOOpAMHATAX. YTOJ MEXIY BEKTOpaMH, yroi JIP 13

MCKIAY HpﬂMOﬁ " TIJIOCKOCTBIO, YIoJl MCKAY INIOCKOCTAMM. ypaBHeHI/Ie
IIJIOCKOCTH.
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KoMOuHMpoOBaHHOE 3aHATHE

Tema 3.3 IIpodeccnoHabHO-OPHEHTUPOBAHHOE  CO/lep:KaHUe  (coaep:KaHue
[IpakTuxo- NMPUKJIAJTHOTO MOYJIfA) 4
OpHMEHTHPOBaHHBIC 3a0aui | KoopanHaTHas IMIOCKOCTh. BblUMCleHME PAacCTOSAHMI W IUIOIIAJENd Ha
Ha KOOPJAMHATHOU IJI0CKOCTH. KosnuecTBeHHbIE pacyeThl.
IJIOCKOCTH [IpakTuueckoe 3anarue
Tewma 3.4 Copepxanne yaeOHOT0 MaTepuana 4
Pemenue 3anay. JlekapToBbl KOOpPAMHATBI B IPOCTPAHCTBE. BEKTOphI B MPOCTPAHCTBE.
Koopaunatsl u BEKTOpBI CnoxxeHrue M BBIUUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.

Kommianapueie  BekTopbl. CKalsipHOE€  NIPOU3BEACHUE  BEKTOPOB.

Pa3nosxeHune BekTOpa 1o TpeM HEKOMILIAHAPHBIM BEKTOPaM.

[Ipocreiimme 3agaun B KoopauHartax. KoopauHatel BEKTOpa, pacCTOSHUE

MEX1Yy TOYKaMH, KOOpPAMHATBI CEpeAUHBbl  OTpe3Ka, CKaJIApHOE

IIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YroJ MEXAY BEKTOpaMH, yroil

MEX1y NPSAMOI U MIIOCKOCTBIO, YTOJl MEX]Y MJIOCKOCTSAMHU.

KonTtponbHas pabora
Pa3nea 4. OcHoBbI TpUroHOMeTpHH. TpHroHomerpnyeckne GPyHKIUA 40
Tema 4.1 Coneprxanne yueOHOT0 MaTepuana 4 OK-01,
Tpuronomerpuueckue Panuannas mepa yrna. IloBOpoT TOYKM BOKpYr Hayanga KOOpAMHAT. 0K-02, JIP 05
(GYHKIIUM TPOU3BOJIBHOTO Omnpenenenue cuHyca, KOCUHYyCa, TAHT'€HCA U KOTaHIeHca. 3HaKU CHUHYCA, OK-03, JIP 06
yria, yucia. Paguannas u KOCHHYCa, TAHI€HCAa M KOTAaHI'€HCa MO YETBEPTSAM. 3aBUCHUMOCTh MEXIY OK-04, jg 8;
rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO M TOT'O K€ yIJa. OK-05, JIP 06

KomOunupoBaHHoe 3aHATHE OK-06, JIP 07
Tema 4.2 Copep:xanne yueOHOTO MaTepuana 4 OK-07, JIP 08
OcHOBHEBIE Tpuronomerpudeckue ToxaecTBa. CUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC [1K-1.3, JIP 09
TPUTOHOMETPHYECKHE yTJI0B 0 U - o.. DOopMyIIbl IPUBEACHUS [1K-1.4, JIP 10
TOXACCTBA. KomOunupoBanHoe 3aHiTHE IIK-2.2. P13
DopMyIIbl TPUBEACHUS
Tema 4.3 Coneprxanue yueOHOro MaTepuaa 8

CuHyc, KOCUHYC, TAHT€HC

Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC U
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CYMMBI U Pa3HOCTH ABYX
YIJIOB

CuHYyC ¥ KOCHUHYC TBOMHOTO
yria. Dopmyiibl
MIOJIOBUHHOTO yTjia

KOCHUHYC JBOMHOTO yria. @opMyiibl o0BUHHOTO yriia. [IpeobpazoBanus
CYMMBI TPUTOHOMETPUYECKHX (YHKIUN B POU3BEICHUE U TPOU3BEACHUS
B cymMmy. BolpakeHue TpuUroHoMeTpuueckux (YHKIMII yepe3 TaHTEHC
MIOJIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanus MPOCTEHIINX

TPUTOHOMCTPHYCCKUX BI)Ipa)I(CHPII;'I.

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4
@yHKINH, UX CBOWCTBA.
Crioco0nl 3a1anust GQyHKIUN

Conepxkanue y4eOHOro MaTepHuaia

OOnacte ompeneneHus] U MHOXECTBO 3HaueHWH (yHKuid. YETHOCTD,
HEYETHOCTh, EPUOANYHOCTb (yHKIMN. CriocoObl 3a7jaHus (PyHKIUH.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.5
Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U

Copep:xanue yueOHOro MaTepuana

OO6nacte onpeneneHuss ¥ MHOXECTBO 3HAYCHUH TPHUTOHOMETPHUYECKUX
¢bynkuuid. YTHOCTH, HEYETHOCTD, MMEPHOAUNYHOCTh TPUTOHOMETPHUYECKHIX

rpaduku ¢bynakuii. CBolicTBa U rpaduKku PYHKIHA Y = COS X, y =SIn X, y =tZ X, y
= ctg X.
KomOuHupoBaHHOe 3aHsTHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuaa

[Ipeo6pa3oBanue rpadukoB

CxxaTHe U pacTskeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMH.

TPUTOHOMETPUYECKUX [IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUM.

GbyHKLIUN [IpakTHYecKoe 3aHATHE

Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE  CO/eP:KaHHE  (CoAep KaHue
Onucanue NPHUKJIATHOTO MOAYJISA)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue  CBOMCTB ~ TPUTOHOMETpPHYECKMX  (YHKIMHA B

IPOLECCOB C IOMOILBIO
rpadukoB QyHKUINH

po¢eCCHOHANTBHBIX 3a/1a4ax.

[IpakTnueckoe 3aHsTHE

Tema 4.8 Conepxanne y4eOHOTO MaTepuaa

OO6patHsble OO6parHble TpuroHoMmerpudeckre GyHKuuu. MIx cBOHCTBa U TpauKH.
TPUTOHOMETPHUUYECKHE KomOunupoBaHHoe 3aHATHE

byHKIIUU

Tema 4.9 Coneprxanne y4eOHOT0 MaTepuraa
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Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBA

VYpaBHeHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHe tg X = a, ctg X =
a. Pemenue TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB:
IpOCTEHIIMEe  TPUTOHOMETPUUYECKUE  ypaBHEHMs,  CBOAsLIMECS K
KBaJIpaTHbIM, pEeIIaeMble Pa3I0kKEHUEM Ha MHOXKHUTEIH, OJTHOPOIHBIE.
IIpocreiinye TpUroHOMeTpUYECKHE HEPABEHCTBA.

KomOunupoBanHoe 3aHsTue.

Tema 4.10 Copepxanne yaeOHOT0 MaTepuana 2

Cucremsr CucTeMbl MPOCTEUIITNX TPUTOHOMETPUIECKUX YPABHEHHH.

TPUTOHOMETPHYCCKUX KomOunupoBaHHoe 3aHsTHE

ypaBHEHUH

Tema 4.11 Copep:xanue yueOHOro MaTepuana 2

Pemenue 3anau. OCHOBBI [Ipeobpa3oBaHre  TPUTOHOMETPHUYECKHX  BbIpakeHWil.  Pemienue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHEHWH M HEPABEHCTB B TOM 4YHCIE C

TpuronomeTpudeckue HCIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

byHKITIU KonTponbnas padota

Paspea S. KomnexcHbie unciaa 8

Tema 5.1 Coneprxanue yueOHOro MaTepuaa 4

KomriiekcHbie yncina [Moustre KoMIUieKCHOTO uucna. CONpssKEHHbIE KOMIUIEKCHBIE YHCIIA, OK-01, JIP 05
MOJ1yJIb U apryMEHT KOMIUIEKCHOTO ynciia. @opma 3armcu KOMIUIEKCHOTO OK-02, JIP 06
uyhcna  (reoMeTpHYecKas, TPUTOHOMETpHYECKas, anrebpanueckas). OK-03, P 07
Apudmerrueckue AeMCTBHS ¢ KOMIUIEKCHBIMU YHCTIaMHU. OK-04, jg 82
KomOunupoBanHoe 3aHiTHE OK-05, JIP 07

Tema 5.2 Coneprxanue yueOHOro MaTepuasa I1K-1.3, JIP 08

IIpuMenenre KOMILIEKCHBIX | BbIoJHEHHEe pacueToB € MOMOIIbI0 KOMIUIEKCHBIX uHcel. Ilpumepsr [IK-14, JIP 09

YHCEN HCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEIT 4 MK-2.2. JIP 10
[IpakTnueckoe 3aHsTHE P13

Pa3znea 6. IIpousBoanas pyHKuuM, ee NpUMEeHEHUE 40

Tema 6.1 Coneprxanne yueOHOTO MaTepuana

[ToHsiTHE TPOU3BOTHOM.
®opmyJibl U TTpaBUIIA

OmpeneneHne YUCIOBOM TOCIIEIOBATEIFHOCTH W CHOCOOBI €€ 3aJaHus.
CBoiicTBa 4YHMCIOBBIX THoOcieqoBaTeNbHOCTEH. OrnpeaeneHne mpeaena
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muddepeHIrpoBaHUSL

IIOCJIEZI0BATEIBHOCTU. BBIUNCIIEHHE MPENEIoB IOCIEI0BATEIbHOCTEH.
IIpenen ¢ynkmunm Ha OeckoHeuHoctu. I[lpenen QyHKIMM B TOUKe.
[Ipupamenue aprymenta. [lpupamenve Gpynkuuu. 3anayu, IpuBOAsIINE
K TMOHATUIO MpOoW3BOJAHON. OrnpeneneHue MPOU3BOAHON. AJTOPUTM
OTBICKaHUS TPOU3BOTHOM.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.2
[Ipon3BoHBEIE CYMMBHI,
Pa3HOCTH NPOU3BEACHUS,

Conepxkanue y4eOHOro MaTepHuaia

®opmynel quddepennupopanus. [Ipasuna nuddepeHunpoBaHms.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Y4acTHOTO

Tema 6.3 Copep:xanue yueOHOro MaTepuana

[IpouzBoaHbIE [IpousBonHas TpuroHomerpuueckux GyHkui. OmnpeneneHue CIOKHOM
TPUTOHOMETPUUYECKUX ¢dbysakun. [Ipon3BoaHas CIIOXKHONW QYHKITUH.

¢bynkuuii. [IponsBoanas
CII0KHOU (QYHKIIUU

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4
[ToHsATHE O HETIPEPBIBHOCTH
¢bynkuuu. Meton

Coneprxanne yueOHOT0 MaTepuania

[Tonsitue HenpepsiBHON (GyHKIuU. CBONHCTBAa HENpPEpPHIBHONW (DYHKIHU.
CBsi3p MEXJly HENPEPHIBHOCTHIO U TUD(DHEPEeHIMPYEMOCThIO (QYHKIIUU B

HHTCPBAIIOB TOUYKE. AJITOPUTM PELLIEHUS] HEPaBEHCTB METOIOM UHTEPBAJIOB.
KomM0uHMpoBaHHOE 3aHsTHE
Tema 6.5 Coneprxanne yueOHOT0 MaTepuasa

I'eomeTpuueckuii u
(bu3HUeCKU CMBICTT

I'eomeTpuueckuif  cMbICI  HPOM3BOAHOM  (QYHKUMH —  YIJIOBOM
KOX(QPHUIHUEHT KacaTeabHOM K rpaduky (yHKIHM B TOYKE. YpaBHEHHE

MIPOU3BOIHOM KacaTenbHOU K rpaduKy (QyHKIUH. AJTOPUTM COCTaBJICHUS ypaBHEHUS
KacaTeJIbHOU K Tpaduky pyHKuuu y=f(x).
KomOunupoBanHoe 3aHsaTHE

Tema 6.6 Conepxanne y4eOHOTO MaTepuaa

dusnueckuii CMBICIT
MPOU3BOAHON B
npodeccHoHATBEHBIX

Ousnyeckuii (MeXaHWYECKUI) CMBICA MPOU3BOJHOM — MIHOBEHHas
CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t).

IIpakTrueckoe 3aHsATHE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
TK-1.3,
TK-1.4,
TK-2.2.

JIP 05
JIP 06
JIP 07
JIP 05
JIP 06
JIP 07
JIP 08
JIP 09
JIP 10
JIP 13
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3agadax

Tema 6.7
MOHOTOHHOCTbH (DYHKITHH.
Touku 3KcTpeMyma

Copepxanue yueOHOro MaTepuana

Bospactanne u yObiBaHuMe (YHKIHH, COOTBETCTBUE BO3PACTaHUS U
yObIBaHUs (DYHKUMU 3HAKy MNPOU3BOAHOM. 3ajay Ha MaKCUMYM U

MUHUMYM. AJITOPUTM HCCeI0BaHUs (DYHKIIMH U MOCTPOSHUS ee rpaduka 4
C TMOMOIIIBIO MTPOU3BOAHON. J{poOHO-MHEHHAS HyHKIHS.
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.8 Copep:xanue yueOHOro MaTepuana
HccnenoBanue dynkuuii 1 | MccnenoBanue GyHKIMKE HA MOHOTOHHOCTD U MIOCTPOCHUE TPadUKOB.
MIOCTPOEHHE IpapHUKOB Komb6unnpoBanHoe 3ansrue 4
Tema 6.9 Haubonbiiee u Coneprxkanue yueOHOro Marepuasia
HaVMEHBIIIEE 3HAYCHUS Haxoxnenne HauOosblIero W HaMMEHbBLIEr0 3HAYEHUN (QYHKUMH,
byHKINN [IOCTPOEHHE TpaUKOB MHOTOWIEHOB C HCIOJb30BAHUEM armmapara 2
MaTeMaTHYeCKOro aHaJIn3a.
KomOunupoBaHHoe 3aHATHE
Tema 6.10 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE  CO/lep:KaHUe  (coaep:KaHue
Haxoxnenue NPHUKJIATHOTO MOAYJISA)
ONTHMAJILHOrO pe3ynbTaTa ¢ | Hanmenbiiee u Hanboplee 3HaueHUuEe QyHKIUH. 6
HIOMOIIBIO ITPOU3BOTHOM B [IpakTuueckoe 3anHsTue
MIPAKTUYECKUX 3aJa4ax
Tema 6.11 Coneprxanue yueOHOro MaTepuasa
Pemenue 3anau. ®opmynel U npasuna auddepenuupoBanud. MccnenoBanue QyHKIui ¢
[TpousBoaHas QyHKIMHY, €€ | MOMOMIBIO TPOM3BOAHON. Hawmbospliee W HaWMEHbICe 3HAYCHUS 2
IIPUMEHEHHE byHKIIHIH.
KonTponbhas padota
Paznea 7. MHOrorpaHHUKH U TeJIa BPALLICHUSs 46
Tema 7.1 Coneprxanue yueOHOro MaTepuaa
Bepuunsl, pedpa, rpanu [lonatne MHoOrorpaHHuka. Ero sneMeHTHI: BepUIMHBI, pedpa, TpaHH.
MHOTI'OI'paHHHUKa Huaronans. Cedenue. Bolmykible 1 HEBBITYKJIbIE MHOTOIPAHHHKH.
KoMOMHMPOBAHHOE 3aHATHE 2
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Tema 7.2

IIpusma, ee cocrasisromue,
ceuenue. [Ipsmas u
IIPaBUJIbHAS TPU3MBbI

Conepxkanue y4eOHOro MaTepHuaia

[Tonstue npusmbl. Ee ocHoBaHMs U OOKOBbIE TpaHU. BricoTa mpu3MBL
[Ipsimas u HakioHHast npusMma. [IpaBuneHas npusma. Ee ceuenue.

Komb6unupoBanHoe 3ansrue

Tema 7.3
[Mapannenenunen, Kyo0.
Ceuenue ky0a,
napaJuiesenuresa

Coneprkanue y4eOHOro MaTepHuaia

[Mapannenenunen, CBONCTBa MPSIMOYTOJBLHOTO TNapajuieienuena, Kyo.
Ceuenue ky0Oa, mapaiesenumnesa.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.4

[Inpamupa, ee
COCTaBIISIOIINE, CCUCHHE,
[IpaBunpHas nupaMua.
VYceueHHnas nupamuaa

Copepxanue yueOHOr0o MaTepuana

[Tupamuna u ee annementol. Ceuenue nupamubl. [IpaBunbHas nupamua.
VYceueHnas nupamMuaa.

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5

bokoBas u mosiHas
MMOBEPXHOCTb MPU3MBI,
MU PAMHU/TBI

Coneprxkanue yueOHOro MaTepuana

IInomane OOKOBOM M IOJIHOM TIOBCPXHOCTHU IIPU3MBI, TUPAMUIBI.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.6

Cummertpus B KyOe,
napajuiesienunese, npusme,
nupamuie

Coneprxanne yueOHOT0 MaTepuana

CuMMeTpHsi OTHOCHUTEIBHO TOYKH, MPAMOH, MiockocTH. CummeTpus B
KyOe, mapajuienenumnese, npu3Me, MUpaMue.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.7
IIpumepsl cuMmMmeTpuii B
npodeccun

IIpodeccnonabHO-OPHEHTHPOBAHHOE  CO/lep:KaHHe  (coAepiKaHue
NPHUKJIATHOT0 MOAYJISA)

CumMeTpus B IpUPOJIE, apXUTEKType, TEXHUKE, B ObITy. Pemienue 3agau
Ha HaxO0’KJICHNE JIEMEHTOB MHOTOTPAHHUKOB.

[IpakTHueckoe 3aHsATHE

Tema 7.8
IIpaBunbHBIE
MHOT'OTPaHHHUKH, UX
CBOMCTBA

Copepxanne yueOHOTO MaTepuana

IlonsTue IMpaBHUIILHOT'O MHOTI'OrpaHHUKA. CBoiicTBa MMpaBUJIbHBIX
MHOT'OT'PpaHHUKOB.

[IpakTrueckoe 3aHsTHE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
[1K-1.3,
[1K-1.4,
[1K-2.2.

JIP 05
JIP 06
JIP 07
JIP 05
JIP 06
JIP 07
JIP 08
JIP 09
JIP 10
JIP 13
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Tema 7.9

Humuaap, ero
cocrasisttonue. Ceuenue
LUAJTUHIPA

Conepxkanue y4eOHOro MaTepHuaia

Hunuaap u  ero onemeHTsl. Ceyenwe nuiauHApa (HapamienbHOE
OCHOBaHUIO U ocu). Pa3zBepTka HuimHapa.

Komb6unupoBanHoe 3ansrue

Tema 7.10
Konyc, ero cocrasisroniue.
Ceuenue koHyca

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJISA)

coaep:xkaHue (coaep:KaHue

Konyc u ero snementsl. Ceuenue koHyca (MapajuieIbHOE OCHOBAHUIO U
MIPOXOJSIIee Yepe3 BEpIIMHY), KOHUYEeCKUE ceueHus. PazBepTka KoHyca.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.11

Y cedeHHbl KOHYC.
CeueHure yCEUeHHOTO
KOHYyca

Copep:xanue yueOHOro MaTepuana

Yceuennslii konyc. Ero oOpasyromass u BeicoTa. CedeHHE YCEYCHHOTO
KOHYca.

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.12
[Tap u chepa, ux ceuenus

Copep:xanue yueOHOTo MaTepuana

Hlap u cdepa. BzaumHoe pacnonoxenue cgepbl U miaockoctu. CedeHne
mapa, cepsl.

KomOunupoBanHoe 3aHsTHE

Tema 7.13

Ilonsatre 06 o0BeMe TeNA.
OrHo1leHne 00HEMOB
MMOTOOHBIX TEJI

Coneprxanne yueOHOT0 MaTepuania

[Tonstne 00 oOBEME O6bem Kkyba © TPSIMOYTOJBHOTO
napamuenenunenaa. O6bemM npusmbl U nuauHApa. OTHOIIEHHE 00HEMOB
mo00HbBIX Tel. ['eoMeTpuueckuil CMBICT ONIpeIeuTeNs 3-ro MopsIKa.

TCI1a.

KomOunupoBanHoe 3aHsaTHE

Tema 7.14
OO0BeMBI U IIOIIAIN
ITOBEPXHOCTEN TENI

Conepxkanue yaeOHOro MaTeprania

O6wembl mupamuabl 1 konyca. O6vem mapa. Ilnomaau moBepxHocTen
Tel.

KomOunupoBanHoe 3aHsaTHE

Tema 7.15
KombOunanmu
MHOTOTPaHHUKOB H TEJ
BpaIICHUS

Copep:xanne yueOHOTO MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII.

IIpakTrueckoe 3aHsATHE
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Tema 7.16

Conepxkanue y4eOHOro MaTepHuaia

I'eomeTrpuueckue Ucnonb3oBanne koMOWHAIMi MHOTOTPAaHHUKOB U Tell BpalIeHHUS B 2
KOMOMHAIIMK Ha IPAKTHKE MIPaKTUKO-OPUEHTHPOBAHHBIX 33/]a4ax.
[IpakTuueckoe 3anaTue
Tema 7.17 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3anau. OOBeMBl ¥ MJIO0MIAIN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpAIlEHUs
MHOrorpaHHuKy 4 Tea KontposnbHas paborta 4
BpallleHUs
Pa3nean 8. IlepBooGpa3nas pyHKIUM, ee IPUMEHEHHE 14
Tema 8.1 Copep:xanue yueOHOro MaTepuana
ITepBooOpasHas GyHkiMu. | 3amada O BOCCTAHOBJICHHM 3aKOHA JBIDKCHUS [0 W3BECTHOW CKOPOCTH.
[IpaBuiia HaxOXAEHUS [lonstue wuuTerpupoBanus. O3HAKOMIIEHHE C IOHSATHEM HHTErpajga u
1epBOOOPaA3HBIX nepBooOpazHoit s gynknuu y = f(x). Pemenue 3amau Ha CBS3b
nepBooOpa3HONM M €€ MPOU3BOJHOM, BBIUMUCIECHUE IEPBOOOpPA3ZHONU Jis
naHHoW ¢QyHkiuu. Tabmuna Gopmyn JUisi HaXOKIEHHUS MEPBOOOpPA3HbBIX. 2
W3yuenue nmpaBuiia BIYUCICHUS IEPBOOOPA3HOM.
KomOunupoBaHHoe 3aHATHE OK-01, JIP 05
Tema 8.2 Coneprxanne yueOHOT0 MaTepuana 0K-02, P 06
[Imomaae KpUBOIMHEHHOM 3ajaud, MPUBOIAIINE K TOHSATHIO OINpEeTIeHHOro uHTerpaia. [lonsTtue OK-03, JIP 07
Tpanenuu. Popmyna omnpenenéHHoro uHTerpana. [eomeTpuueckuit M (U3HUYECKUN CMBICI OK-04, JIP 05
Herotona — JleitOnuna omnpezaeneHHoro nurerpaina. @opmyna Hetorona— Jleitbnua. OK-05, JIP 06
KomOunupoBanHoe 3aHiTHE 2 OK-086, JIP 07
Tewma 8.3 Copep:xanne yueOHOTO MaTepuana OK-07, 1P 88
Heonpenenenusiil u [TonsiTHE HEONPENENTEHHOTO NHTErpasla [1K-1.3, Jjg 10
ONpeJeNeHHBIN HHTerpanbl | KoMOMHMpOBAaHHOE 3aHATHE 2 I1K-1.4, JIP 13
Tema 8.4 Conepxanne y4eOHOTO MaTepuaa TK-2.2.
[Tonarue 06 onpeneneHHOM | ['eoMeTpHUYECKHUIT CMBICI OIPE/ICIICHHOTO HHTErpaja
MHTErpajie KaK Iiomaan KoMb6uHMpoBaHHOE 3aHsTHE 2

KPUBOJIMHEWHON Tpanenun
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Tema 8.5
OnpeneneHHblil MHTErpai B

IIpodeccnonaibHO-OpHEHTHPOBAHHOE  CcO/lepKaHMe  (coaepKaHue
NPUKJIATHOTO MOTYJIsSA)

KU3HU I'eomeTrprueckuii cMbICI onpeaeneHHoro unrerpana. @opmyna HerotoHa

- JleiiOHuua. Pemenue 3a1au Ha NpUMEHEHUE UHTErpajia JUlsl BBIYUCICHUS

(bu3NYEeCKUX BEJIUYUH U IUIOILAICH.

[IpakTuueckoe 3anarue 4
Tema 8.6 Copepxanne yaeOHOT0 MaTepuana
Pemenne 3anay. [lepBooOpasnas ¢ynknuu. [IpaBuna HaxoxaeHUs nepBooOpasHbIX. Ee
IlepBooOpa3Hast GyHKUMH, | MPUMEHEHHE. 2
€c IPUMEHEHUE KontponbHas pabora
Paznea 9. Crenenu u kopHu. CreneHHass pyHKIMA 18
Tema 9.1 Coneprxanue yueOHOro MaTepuania
CrenenHas ¢pyHKIMS, €€ [lonsiTe KOpHA N-0M CTENEHU W3 ACUCTBUTENBHOrO 4uciia. DyHKIHUH
CBOUCTBA y = VX ux cBoiictpa u rpaduku. CBoiicTBa KOPHS N-0i CTENEHH. 4

KomOunupoBaHHoe 3aHATHE
Tema 9.2 Coneprxanue yueOHOro MaTepuaa OK-01, JIP 05
ITpeoOpa3oBanue [IpeoOpa3oBanre UppaMOHATILHBIX BBIPAKEHUM. OK-02, Jjg 8?
BBIPA)KEHUI C KOPHAMHM N- KomM0uHMpoBaHHOE 3aHsTHE 4 OK-03, JIP 05
oif cTenenu OK-04, JIP 06
Tema 9.3 Coneprxanne yueOHOT0 MaTepuasa OK-05, JIP 07
CBolicTBa CTENEHNU C [ToHATHE CTemeHH C JIIOOBIM PaLMOHAIBHBIM TOKa3zaresneM. CTerneHHbIe OK-07, JIP 08
paloHaIbHBIM U (GyHKIINHU, UX CBOMCTBA U TpaduKH. 2 E[[Iéijii' JIP 09
JEHCTBUTEbHBIM KomOunupoBaHHoe 3aHATHE HK-Z.IZ., Jjg }2
MIOKa3aTeIsIMU
Tema 9.4 Conepxanne yueOHOTO MaTepuaa
Pemenne nppanmoHanbHelX | PABHOCHIBHOCTh MPPAalMOHATIBHBIX YpaBHEHHA M HEPABEHCTB. METOIbI
YPAaBHEHUW U HEPABEHCTB WX peuleHus. Pemenrne nppanvoHanbHbIX YPABHEHNUN U HEPABEHCTB.

KomOunupoBanHoe 3aHATHE 6

Tema 9.5

Copepxanne yueOHOT0 MaTepuana
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Crenenu 1 KOpHHU.

Onpenenenue creneHHol (yHkuuu. Mcmonb3oBaHue €€ CBOWCTB IPU

Crenennast pyHKIUSA pelIeHNN ypaBHEHUIN U HEPABEHCTB. 2
KonrponsHas pabora
Paznea 10. IokazaTenbHast GyHKUUA 18
Tema 10.1 Coneprxkanue yueOHOT0 MaTepuasia
IToka3zarenbHast QyHKIMS, CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. Onpenenenne
€€ CBOMCTBA nokaszareiabHOW (yHKUMHU, ee cBoiicTBa M rpapuk. 3HAKOMCTBO C 4
[IPUMEHEHHEM I0Ka3aTelbHON QyHKIUH.
KoMOuHMpOBaHHOE 3aHATHE OK-01, 1P 05
Tema 10.2 Coneprxkanne yueOHOro MaTepuasia OK-02, 1P 06
Pemenue nokasarenbHbIX Pemenne  mokazaTenbHBIX ~ ypaBHEHHUH  METOJIOM  ypaBHUBaHUS OK-03, JIP 07
ypaBHEHUI U HEPABEHCTB noka3zaresei, MeToJJOM BBEJIEHHsI HOBOM MEepeMEHHOM, (PyHKIIMOHAIBHO- OK-04, JIP 05
rpaduueckuM MeTo1oM. Perienue nokaszaTenbHbIX HEPABEHCTB 8 OK-05, JIP 06
[IpakTrueckoe 3aHsiTHE OK-07, JIP 07
Tema 10.3 Coneprxanne yueOHOT0 MaTepuania M1K-1.3, JIP 08
CucreMbl OKa3aTeIbHbIX Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN [1K-1.4, jg gg
YpaBHEHUI KomOunupoBaHHoe 3aHsATHE 4 TK-2.2. JIP 13
Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3anau. Pemlenne  moka3zaTenbHBIX  ypaBHEHMH  METOJAOM  yYpaBHUBAHUSA
[TokazaTenpHast GyHKIUS MOoKa3areJel M METOJOM BBEJCHUS HOBOW TNiepeMeHHOW. Pemenue
MOKa3aTeIbHbIX HEPABEHCTB 2
KonTponbhas padbota
Paznea 11. Jlorapugmel. Jlorapupmudeckas GyHkuus 30
Tema 11.1 Coneprxanue yueOHOro MaTepuasa
Jlorapudm uucna. Jlorapudm yucna. JlecAITUYHBIN 1 HATYPATbHBIN JOTapuPMBbI, YUCIIO €
JlecaTU4HBINA 1 KombOunnpoBanHoe 3aHsTHe
HaTypaJIbHBIHN JTIOTapu(pMBL, 4
YHCIIO €
Tema 11.2 Conepxanue yueOHOro MaTepuasa

CoiicTBa norapudmos.

CaoiictBa norapudmos. Oneparus TorapuGMupOBaHHSL.
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Onepanus KomOunupoBanHoe 3aHiTHE 6
norapuMUpPOBaHUS
Tema 11.3 Coneprxkanue y4eOHOT0 MaTepuaia
Jlorapudmuaeckas Jlorapudmuueckas GyHKIHS U €€ CBOKWCTBA.
(dbyHKIHSI, €e CBOMCTBA KoMOuHMpOBaHHOE 3aHATHE 4
Tema 11.4 Cozeprkanue yaeOHOro MaTepHana OK-01, JIP 05
Pemenne [TousiTue norapudmuyeckoro ypaBHeHHs. Ornepaius NOTCHIUPOBAHMUSL. OK-02, JIP 06
norapupMHICCKHIX Tpu OCHOBHBIX MeETOAa pEUICHUS JIOTAPH(PMHUUYECKUX ypPaBHEHHUH: OK-03, JIP 07
YPaBHCHHH ¥ HEPABCHCTB (GyHKIMOHATBHO-TPAQUUECKU,  METOX  TMOTCHUUPOBAHHS,  METO. OK-04, ﬁllj 82
BBEJICHHS HOBOH nepeMeHHoi. Jlorapupmudeckrne HepaBeHCTBA. 8 OK-05, JIP 07
KomOuHHMpoOBaHHOE 3aHATHE OK-07, JIP 08
Tema 11.5 Copep:xanue yueOHOTo MaTepuana %If(__ii’, JIP 09
Cucremsl ANroput™M  pelIeHMs ~ CUCTEMBl  ypaBHEHHMHW.  PaBHOCWIBHOCTB TK-2.2. gg 1‘2
JorapupMHUIECKUX Jorapu(PMUUECKUX YpaBHEHUHN U HEPABEHCTB.
YpaBHEHUU KomM0uHMpoBaHHOE 3aHsTHE 2
Tema 11.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  CO/eP:KaHHE  (CoAep KaHue
Jlorapudmsl B mpupoje u NPHUKJIATHOT0 MOAYJISA)
TEXHHUKE [Ipumenenune norapudma mnpu pemeHud 3aznad. Jlorapudmuyeckas
cnupaib B npupoje. Ee marematndyeckue cBOKWCTBA. 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 Coneprxanne yueOHOT0 MaTepuasa
Pemenue 3anau. Jlorapudmuueckas ¢GyHkIus. PemeHre mpocTeHInx JorapupmMUIecKux
Jlorapugmsr. YpaBHEHUH. 2
Jlorapudmuueckas KonrtponbHas pabora
byHKIUS
Paszpnen 12. MHoxkecTBa. JjIeMEHTbI TeOPUHU rpagoB 10
Tema 12.1 Conepxanne y4eOHOTO MaTepuaa
MHoxecTBa [Tonstne MuOkecTBa. [lonmHOX)ecTBO. Oniepany ¢ MHOYKECTBAMH. 2
KoMOuHMpoBaHHOE 3aHATHE
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  CO/lep:KaHHe  (coAeprKaHue

37




Onepanuu ¢ MHOXECTBAMHM | MPHUKJIAJHOTO MO/Y/JIs1) 2 OK-01, JIP 05
Onepanuu ¢ MHOXecTBaMH. PelieHre npukiaaHbIX 3a1ad. OK-02, JIP 06
[IpakTHYecKoe 3aHATHE OK-03, ap 07
JIP 05
Tema 12.3 Conepskanue yueOGHOro MaTepuana OK-04, P 06
Ipadsr [onstue rpada. Cea3HbI rpad, AepeBo, HUKI rpad) Ha MIOCKOCTH. OK-05, JIP 07
I[IpakThyeckas paboTa 4 TK-1.3, JIP 08
Tema 12.4 Coneprxkanue y4eOHOT0 MaTepuaia IIK-1.4, JIP 09
Pemenue 3anay. Onepanuu ¢ MHOkecTBaMu. OnUCcaHe peabHbIX CUTYAIllUi C MOMOIIBIO MK-2.2. JIP 10
MmuosxectBa, ['padsl u nx MHOecTB. [Ipumenenue rpadoB K pelieHuo 3aad. P13
MIPUMEHEHUE KonrponsHas pabora 2
Paznen 13. DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepPOSITHOCTel 26
Tema 13.1 Copep:xanue yueOHOTo MaTepuana
OcHOBHbIE TIOHATHUS [lepectaHoBKH, pa3MeIlIEHUs, COUYETAHHUS. 4
KOMOMHATOPUKH KomOunupoBanHoe 3aHsTHE.
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
CoObITHE, BEpOATHOCTH CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOATHOCTH CYMMBbI
coObITHs. CrokeHue u COOBITHI. Y CIIOBHAsI BEPOATHOCTh. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. 4
YMHOXEHHUE BEPOATHOCTEH | TeopeMbl 0 BEPOSITHOCTH IPOU3BEACHUS COOBITHIA.
KomOunupoBanHoe 3aHsTHE
Tema 13.3 IIpodeccuonaIbHO-OPpMEHTHPOBAHHOE  colep:KaHHe  (coAep:KaHHe
BeposiTHOCTE B NPHUKJIATHOTO0 MOLYJIs)
npodecCHOHATBHBIX OTHocHUTeNbHAs 4YacTOTa COOBITHSA, CBOMCTBO €€ YCTOHYHMBOCTH.
3aayax Cratuctuyeckoe orpenesneHne BeposTHOCTH. OIeHKa BEpOSITHOCTH 4
COOBITHSL.
[IpakTnueckoe 3aHsTHE
Tema 13.4 Conepxanne y4eOHOTO MaTepuaa
JuckpeTHas ciydaiHast Buabl caywaiinpix BenuuuH. OmnpeneneHue AUCKPETHOM ciaydaliHOM
BEJIMYMHA, 3aKOH €€ BEJTMYMHBI. 3aKOH pacrpeaeNeHus JUCKPETHOH ciydaiiHoi BennuuHbl. Ee
pacripesienieHus YHCIIOBBIC XapaKTEPUCTHUKH. 4

KoMOuHMpoBaHHOE 3aHATHE
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Tema 13.5

Conepxkanue y4eOHOro MaTepHuaia

3aza4u MaTeMaTU4eCcKon Bapuanuonnsiii pan. Ilomuron yactor u rucrorpamma. CtaTUCTHYECKHE 4
CTaTUCTUKH XapaKTEPUCTUKH psiia HAOII01aeMbIX JaHHbIX. OK-01, JP 05
KoMOMHUPOBaHHOE 3aHATHE OK-02, ﬁll; 8?
Tema 13.6 IIpogeccnonabHO-OPHMEHTHPOBAHHOE  CO/lep:KaHHe  (coAeprKaHue OK-03, JIP 05
CocraBienue Tabnui U NPHUKJIATHOT0 MOAYJISA) OK-04, JIP 06
JarpaMM Ha IpaKkTHKE [lepBuynas o00paboTKa CTAaTUCTHYECKMX JaHHBIX. [paduueckoe ux OK-05, JIP 07
npencraBieHne. HaxokaeHne CpeHuX XapaKTEepUCTHK, HaOI0JaeMbIX OK-07, JIP 08
JIAHHBIX. 4 ITK-1.3, JIP 09
[IpakTnueckoe 3anaTue IIK-14, ﬁg }g
Tema 13.7 Conepkanue yaeOHOrO MaTepHaia lK-2.2.
Pemenne 3anad. DneMeHTsl | DeMeHThl KOMOMHATOPUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CII0XKEHHE
KOMOWHATOPUKH, U YMHO>KEHHUE BEPOATHOCTEH.
CTaTUCTHUKU U TEOPUH 2
BEPOATHOCTEN KonrtponbHas pabora
Paznea 14. YpaBHeHHUS U HEPaBEHCTBA 28
Tema 14.1 Coneprxanne yueOHOT0 MaTepuania
PaBHOCHIIBHOCTB PaBHOCUIIBHOCTH ypaBHeHUN U HepaBeHCTB. Omnpenenenus. OCHOBHBIE
YpaBHEHUH U HEPABEHCTB. TEOPEMbl PAaBHOCWIIbHBIX IE€PEX0JaX B YypaBHEHUSX M HEPABEHCTBAX.
OO01mne METO/IBI pEIEHHs OO01re MeToIbl peleHUs] YpaBHEHUMN: TIepeXo]] OT paBeHCTBA (PYHKIIMIA K 4
PaBEHCTBY apryMEHTOB Ui MOHOTOHHBIX (DYHKIIMH, METOJ Pa3oKEHHS
Ha MHOKUTENM, METO/l BBEICHUS HOBOW NepeMeHHOW, (pyHKIMOHAIbHO-
rpadu4ecKuii METOI.
KombOunnpoBanHoe 3aHsTHE
Tema 14.2 Conepxanne yueOHOTO MaTepuaa
I'paduueckuit metox OO61iue MeTobl pelleH:sl HEpaBeHCTB: MepexXo ] OT CPaBHEHUs 3HaUEHUI
pelLlIeHns] ypaBHEHUH, (GYHKIMH K CpaBHEHHIO 3HAUYEHUH apryMeHTOB [UIi MOHOTOHHBIX
HEPABEHCTB GyHKIMH, METOJl HMHTEpBAJOB, ()YHKIHMOHAIbHO-TpAaUUECKUNH METOI.
I'paduueckuit MeTo]1 pelieHus: ypaBHEHUH 1 HEPAaBEHCTB. 4

KomOunnpoBanHoe 3aHATHE
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Tema 14.3
VYpaBHEHHUs U HEPABEHCTBA

Conepxkanue y4eOHOro MaTepHuaia

Onpenenenve Monyna. Packpeitue Moayns 1O ONpeAeNeHUIO.

C MozyJIeM [Ipocrelime ypaBHeHUsT W HepaBeHCTBa ¢ MoayieM. IIpumenenue
PaBHOCWIBHBIX IIE€PEXOJ0B B OMNPEAEICHHbIX TUIIAX YpPaBHEHUH U 4 OK-01, ﬁllz 82
HEPaBEHCTB C MOAYJIEM. OK-02, JIP 07
KoMOMHMpOBaHHOE 3aHATHE OK-03, JIP 05
Tema 14.4 Coneprxanue yueOHOro MaTepuasa OK-04, JIP 06
VYpaBHeHus U HEpaBEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS W HEpaBEHCTBA C OK-05, JIP 07
C rapameTpaMu MapaMeTpoM. 6 OK-06, JIP 08
KomOunupoBaHHoe 3aHsTHE OK-07, ﬁg (l)g
Tema 14.5 IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE  CO/lep:KaHUe  (coaep:KaHue IIK-1.3, JIP 13
CocraBnenue u peiieHue NPUKJIATHOTO MOYJIs1) g}lé_g';’
npodecCHOHATBHBIX 33/1a4 ¢ | PereHne TeKCTOBBIX 33124 PO()ECCHOHATIBHOTO COCPIKAHUS. o
MIOMOIIIBIO YPaBHCHHH IIpakTnyeckue 3aHATHSA 8
Tema 14.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3anau. Ypasuenus | OOGmue MeTOAbl pelleHUs YpaBHEHUI. YpaBHEHUS M HEPAaBEHCTBA C
Y HEPAaBEHCTBA MOJIyJIEM U C ITapaMeTpaMHu.
[TpakTrueckoe 3aHsTHE 2
IIpomexyTounas arrecranms (Jk3amMeH) 6
Bcero: | 340
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4. YCJIOBHS PEAJIM3ALIMA ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

4.1, TpeboBaHusi K  MHHHMAJIBHOMY  MAaTepPUATbHO-TEXHHYECKOMY
o0ecreYeHu 0
Peanuzanms mporpaMMpl yu4eOHOW NHCHMIUIMHBEI TpeOyeT Halu4dusi ydeOHOTO
kaOuHera "MatemaTuka'.
O6opynoBaHue yueOHOTO KaOMHeTa:
- TOCAIOYHBIE MECTa 10 KOJIMYECTBY 00YUarOIINXCS;
- pabodee MecTo MperoaaBaTelis;
- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;
- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;
- 3aIaHKS IJIT KOHTPOJIbHBIX PadoT;
- mpo¢eCCHOHATBPHO OPUCHTUPOBAHHBIC 3aaHUS;
- MaTepuasbl SK3aMeHa.

TexHuueckue CpCaACTBa O6y‘{eHI/IHI
- HCpCOHaHBHBIﬁ KOMIIBIOTCP C JIMICH3MOHHBIM IIPOI'PAMMHBIM 00eCIICUCHUEM.

3ausl:
bubnuoTteka, YUTaIbHBIN 3a1 C BBIXOJIOM B c€Th IHTEpHET.

4.2. UudopmanuonHoe obecrevyeHue 00yaeHus

OCHOBHBIC HCTOYHUKH

1. AnekcannpoB, A.JI. MaremaTtuka: anredpa ¥ Havajlla MaTeMaTHUYECKOTO aHAIMN3a,
reometpus. ['eomerpus. 10-11 kmaccsl : yueOnuk / A.Jl. Anexcauapos, JI.A. Bepuep, B..
Peokuk. — M. : M3parensctBO «IIpocBemenuey, 2020. — 257 c. — ISBN: 978-5-09-062551-
7 | - TeKCT : HEMOCPECTBCHHBIH

2. Mopnkosuu, A.I'. AnreOpa u Hauana matemaTudeckoro aHaimmsa. 10 kmacc: B 2 u.
Y. 1. VyeOuuk i ydvammxcs o0IIe00pa3oBaTEIbHBIX YUpEKACHUN (MPOGUIbHBIN
ypoBeHb) / A.I'. Mopakosuu, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TekcT : HemoCpeACTBECHHBIH

3. Mopnkosuu, A.I'. AnreOpa u Hayana mMatemMaTudeckoro aHanusa. 11 kmacc: B 2 u.
Y. 1. VyeOHuk i yyammxcd o0O0IIe00pa3oBaTENbHBIX YUpexKACHUN (MpOoPUIbHBINA
yposenb) / A.I'. Mopnkosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT : HEMOCPEACTBEHHBIM

4, Mopnkosuu, A.I'. AnreOpa u Hadana maTemaTudeckoro aHanmsa. 10 kmacc: B 2 u.
Y. 2. 3agauyHuk 175 y4ammxcs 0011eo0pa3oBaTeNbHBIX YUPEKIECHUN (MPOGUIbHBIN
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ypoBenb) / A.I'. Mopakosuy, JI.O. lenumena, JI.W. 3BaBuu [u ap.] - M. : MHemo3uHa,
2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HermocpeaACTBECHHbBII

5. Mopakosuu, A.I'. AnreOpa u Hauaja MmaTeMaTrudeckoro ananmza. 11 kimacc: B 2 4.
Y. 2. 3agayHuK Uil yyammxcs 00111eo0pa3oBaTesbHbIX YUpekIeHu! (mpoduiibHbII
ypoBenb) / A.I'. Mopakosuy, JI.O. Jlennmesa, JI.W. 3BaBud [u ap.],- M. : MueMo3uHa,
2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - TekcT : HemOCpeACTBCHHBIIM

JlonoJTHUTEIbHBbIE HCTOYHUKH
Jits mpenomaBarenen

1. Enunas komnekmus nupoBbIXx oOpaszoBarenbHbIX pecypcos. - URL: http://school-
collection.edu.ru / (mara oopamenus: 08.07.2021). - TeKCT: 37EKTPOHHBIH.

2. UWudopmanmonnas cuctema «EmuHOe OKHO JOCTyma K 00pa30oBaTebHBIM
pecypcam». - URL: http://window.edu.ru / (mata oOpamenus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIN.

3. Hayunas snekrtponnas oubmmotreka (HDB). - URL: http://wwwe.elibrary.ru (marta
obOpamenus: 12.07.2021). - TeKCT: 2JI€KTPOHHBIM.

4.  OtkpeIThId KOUTeMK. Marematuka. - URL: https://mathematics.ru / (mara
obparmenusi: 08.06.2021). - TekcT: 31€KTPOHHBIH.
5. TIloBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2021). - TekcT: 371€KTPOHHBIH.
6. ChopaBo4yHHUK o MaTeMaTHKe TSt IIKOJIbHUKOB. - URL.:

https://www.resolventa.ru/demo/demomath.htm / (mata o6parenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIN.

7.  Cpenusiss MmaremaTnueckas uHTepHeT mikona. - URL: http://www.bymath.net / (nara
obpamenus: 12.07.2021). - TekcT: 2IeKTPOHHBIN.

8.  ®enepanbubiii mopran «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru /
(mara obpamenus: 02.07.2021). - TekcT: 2ME€KTPOHHBIN.

9. ®epepanbHBI LEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TekcT: 2IEKTPOHHBIH.

10. Bcepoccuiickue uuTepHeT-osmmnuansl. - URL: https://online-olympiad.ru / (mata

obpamenusi: 12.07.2021). - TekcT: 371€KTPOHHBIH.

11. bank 3amanuii s GOpMHUpPOBaHUA W OICHKU (YHKIMOHATIBHOW TPaMOTHOCTH
oOyuarommxcst OCHOBHOM ko161 http://skiv.instrao.ru/bank-zadaniy/
12.  Komrexkuus KO3 mis hopmuporanus OK  https://cposo.ru/komplekty-kos-po-top-50
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http://skiv.instrao.ru/bank-zadaniy/
https://cposo.ru/komplekty-kos-po-top-50

5. KOHTPOJIb 1 OEHKA PE3YJbTATOB OCBOEHU
OBIHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KoHTposib U onleHKa pe3ysbTaToB OCBOCHUS 00Ie00pa30BaTeILHON MUCIIUTLTAHEI
PacKphIBAIOTCS uepe3 AUCIUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBJICHHbIE Ha (POpMUpPOBAHUE
o01ux 1 npodecCHOHANTBHBIX KOMIIETEHIIMHU 0 pa3jiesiaM U TeMaM COJIepKaHusl yueOHOTO

Martcpuaiia.

Oo6masn/ Paznen/Tema THII OlleHOYHBIX
npogeccuoHaIbHAsA MepOonpPUsITUSI
KOMIIE€TEHI[HS
OK 01. Beibupats P1,Temsr 1.1,1.2,1.3 [M-o/c’, 1.4,15,1.6 TectupoBanue
CIIOCOOBI peIICHUS P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcTHbI# onpoc
3a7a4 P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTudecKuit
po(hecCHOHATTLHOM P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, | nukraur
NEeATEILHOCTH 49, 4.10,4.11 NuauBuayanbHas
MPUMEHUTEIBLHO P5, Tempr 5.1, 5.2 CaMOCTOSITCIbLHAS
K pa3JINuYHbIM P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, pabora
KOHTEKCTaM 6.9, 6.10 IT-o/c, 6.11 [Tpencrasicaue
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-olc, 7.8, pe3yNbTaTOB

7.9,7.10I1-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16,
7.17

IIPAKTUYECKUX paboT
3amuTa TBOPUECKUX

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

P9, Temr 9.1,9.2,9.3,9.4,95 KontponbHas

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

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 II- | Brimonnenue

o/c, 11.7 SK3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHui

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnmonws3oBares | P 1, Temsr 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5, 1.6 TectupoBanue
COBpPEMEHHBIE P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcTHBIi onpoc
CpeJ/ICcTBa MOUCKA, P 3, Temnl 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4eCKUI
aHanmu3a 1 P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-o/c, 4.8, | muKkTaHT
WHTEPIPETAINH 49,410,411 NunuBunyansHas
uH(pOopMaInu, U P5, Temrr 5.1, 5.2 CaMOCTOSITEIbHAS
WH(GOPMAITMOHHBIE P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, pabota
TEXHOJIOTUU IS 6.9, 6.10IT-o/c, 6.11 [IpeacraBnenue
BBLITTOJTHEHUS 33124 P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 IT-o/c, 7.8, pe3yIbTaTOB

npodeccuoHaNbHOM 7.9,7.10I-0/c, 7.11,7.12,7.13,7.14,7.15, 7.16, MPAKTUYECKHUX padoT
JIEATEIbHOCTH 7.17 3amuTa TBOPUYECKUX
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot
P9, Temr1 9.1,9.2,9.3,9.4,9.5 KonTponbnas
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabota
P11, Temer 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 II- | BrimonHnenue
o/c, 11.7 9K3aMEHaIIMOHHBIX
P12, Temsr 12.1, 12.2,12.3,12.4 3aaHui

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

1
IIpogheccuonanvroe - opuenmuposantoe cooepicanue
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OK 03. IlmanupoBaTh
U peain30BbIBATh
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE
pas3Burue,
NPeINPUHIMATENBCKY
10 JICSITEIBHOCTD B
npodecCuOHATBHON
cdepe, UCIoIb30BaTh
3HaHUS 110

P1,Tems 1.1, 1.2, 1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8,
4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17

TectupoBanue
YcTHBIN onpoc
Maremarnueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pe3yNIbTaTOB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

¢dbuHAHCOBOU P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot
IPAaMOTHOCTH B P9, Temrr 9.1,9.2,9.3,9.4,95 KontponbHas
Pa3ITUYHBIX P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabora
JKU3HEHHBIX P11, Temer 11.1,11.2, 11.3 I1T-0/c, 11.4, 11.5, 11.6 II- | Brimonanenue
CUTYalHSIX o/c, 11.7 9K3aMEHAHMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHui

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 04. D¢ddexTuBHO P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aumojeiictBoBath 1 | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 Y CTHBIN OnpocC
paboraTh B P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4uecKnit
KOJUIEKTUBE U P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, | nuKTaHT
KOMaH/I€E 49,4.10,4.11 NunuBunyansHas

P5, Tempr 5.1,5.2 CaMOCTOSITeILHAA

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, pabora

6.9, 6.10IT-o/c, 6.11 [IpencraBnenue

P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, 7.7 I1-0/c, 7.8, 7.9, pe3yIbTaToB

7.10 IT-o/c, 7.11, 7.12,7.13, 7.14, 7.15, 7.16, 7.17 MPaKTHYECKUX PadoT

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammTa TBOPYECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabot

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

P11, Temsr 11.1,11.2, 11.3 [1-0/c, 11.4, 11.5, 11.6 [I- | paboTta

o/c, 11.7 Brinonnenue

P12, Temn 12.1,12.2,12.3,12.4 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6 3aJaHuH

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 05. P1, Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
Ocy1iecTBISITh P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcTHBI onpoc
YCTHYIO U P 3, Temnl 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4eCKUI
MMCbMEHHYIO P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-o/c, 4.8, | mukTaHT
KOMMYHUKAITUIO Ha 49,410,411 NunuBunyansHas
rOCyJapCTBEHHOM PS5, Temst 5.1, 5.2 CaMOCTOSATENbHAs
s3e1Ke Pocceniickoi P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6 pabota
denepaunu C y4eToM P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 [IpencraBnenue
ocobeHHOCTEH P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 pe3yIbTaTOB
COLIMAJILHOTO U P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, | mpakTudeckux paboT
KYJIbTYPHOTO 4.9,4.10,4.11 3ammTa TBOPYECKUX
KOHTEKCTa P5, Temrr 5.1, 5.2 pabot

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, KonTponpHas

6.9, 6.10 I1-o/c, 6.11 pabota

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-olc, 7.8,
7.9, 7.10I1-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16,7.17
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P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonaenne

P9, Temn1 9.1,9.2,9.3,9.49.5 9K3aMEHAIIMOHHBIX

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

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6

IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5,11.6

IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 06. IIposiBath P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
TPaKIaHCKO- P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8, YcTHbIM onpoc
NaTPUOTHYCCKYIO 6.9, 6.10 IT-o/c, 6.11 MatemaTuueckuit
MTO3HIIHIO, P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.711- JUKTaHT
JIEMOHCTPHPOBATH 0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, 7.15, NuauBuayanbHas
OCO3HAaHHOE 7.16, 7.17 CaMOCTOSITEIbHAS
nosenenne Ha ocHoe | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
TPaIULIMOHHBIX P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6 [IpencraBnenue
00111€Y€eIOBEYECKHUX pe3yIbTaToB

IIEHHOCTEH, B TOM
YUCJIE C YIETOM

NPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

rapMOHH3aIUN pabor
MEKHAI[HOHAILHBIX U Kontponbnas
MEXPEJIUTHO3HBIX pabora
OTHOIICHUH, Bremomaaenue
MPUMEHSITh 9K3aMCHAIIMOHHBIX
CTaHJapTHI 3agaHui
AHTUKOPPYIIIUOHHOTO
MTOBEICHUS
OK 07. P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5, 1.6 TectupoBanue
CopelicTBOBaTh P2, Temsr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcTHbIi onpoc
COXPAHEHHUIO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MarteMaTH4eCKuil
OKpY>Karolleu cpeibl, P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, | nukTauT
pecypcocoepexenuto, | 4.9,4.10,4.11 NuauBuayanbHas
npuMeHsTh 3HaHus 06 | P 5, Temsr 5.1, 5.2 CaMOCTOSITEIbLHAS
W3MCHECHUH KJIMMaTa, P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, pabota
MPUHIINIIBI 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
OepexIINBOTO P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 IT-o/c, 7.8, pe3yabTaTOB
MPOU3BOJICTBA, 7.9,7.10 II-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16,7.17 | mpakTH4eCKHX paboOT
s hexTuBHO P &, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa TBOPUYECKHUX
JIeHiCTBOBATH B P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabot
Ype3BbIYaHBIX P 10, Tems: 10.1, 10.2, 10.3, 10.4 Kontponbnas
CUTYalHsIX P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 TI- | paborta

o/c, 11.7 Brinonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6 3aJlaHui

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
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K 1.3.
OpranuzoBbIBaTh
JNEUCTBHUA 110
TYLICHUIO MTOKAPOB.

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-o/c

P 6, Tems! 6.7 I1-0/c, 6.10 IT-o/C

P 7, Temsr 7.7 I1-o/c, 7.10 IT-o/c

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tema9.4

P 10, Tems 10.2, 10.4

P11, Temsr 11.3 IT-o/c, 11.4, 11.6 I1-o/c
P 13, Temal3.5 I1-o/c

P 14, Temal4.5 IT-o/c

NunuBunyanbHas
CaMOCTOSITETIbHAS
pabora
IIpencraBnenue
pe3yNIbTaTOB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

[1K 1.4.
Opranu3oBbIBaTh
IPOBEJICHUE aBapUITHO-
criacaTellbHBIX padoT.

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-o/c

P 6, Tems! 6.7 I1-0/c, 6.10 IT-o/C

P 7, Temsr 7.7 I1-0/c, 7.10 IT-o/c

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tema9.4

P 10, Temsr 10.2, 10.4

P11, Temsr 11.3 IT-o/c, 11.4, 11.6 IT-o/c
P 13, Temal3.5 IT-o/c

P 14, Temal4.5 I1-o/c

NunuBunyanbHas
CaMOCTOSITeTIbHAS
pabora
IIpencraBnenue
pe3yNbTaToB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

K 2.2.

PazpabarbiBath
MEpPOTIPHUSTHS,
obecreunBaroIye
MOKapHYIO
0€30I1aCHOCTh 3JaHMI,
COOPYKEHHUH,
TEXHOJIOTHYECKHUX
YCTaHOBOK u
TIPOU3BO/ICTB.

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-o/c

P 6, Tems! 6.7 I1-0/c, 6.10 IT-o/C

P 7, Temsr 7.7 I1-0/c, 7.10 IT-o/c

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tema9.4

P 10, Temsr 10.2, 10.4

P11, Temsr 11.3 II-o/c, 11.4, 11.6 I1-o/c
P 13, Temal3.5 I1-o/c

P 14, Temal4.5 I1-o/c

NunuBunyansHas
CaMOCTOSITENIbHAs
pabora
IIpencraBnenue
pe3yiabTaTOB
MPAaKTUYECKUX padboOT
3ammra TBOPYECKUX
pabot
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RBOO~NOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

IIpumepHasi TeMAaTHKA HHAMBUAYAJIbHBIX IPOEKTOB MO MpeIMeTy

AJNTOPUTMBI peLIEHUsI TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM YPABHEHUH.
Benuknue MmaTeMaTUKH IPEBHOCTH.

Benukoe nckyccTBo v xku3ub [xxeponamo Kapaano.

I'eomeTpuueckne Mo B €CTECTBO3HAHUU.

['eomerpus EBknnia kak nepBasi HaydHasi CCTEMa.

I'eomerpus JlobaueBckoro.

['eomMeTpusi MHOrOrpaHHUKOB.

['paduueckuii MeTo perieHus: TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.
['padmyeckuii moaX0A K PEIICHNI0 HEKOTOPBIX TPUTOHOMETPUYECKUX YPAaBHEHUH.
I'paduku 37eMeHTapHBIX PYHKIMIA B PUCYHKAX.

JnodaHTOBBI ypaBHEHUS.

3arajgku mUpaMuIbl.

3arago4nble TpaduKi TPUTOHOMETPHUECKUX (YHKITHIA.

3ajaun Ha TPOU3BOIHYIO.

3amMeyarenbHble HEPAaBEHCTBA, UX 000CHOBaHHME U IPUMEHEHHUE.

Benukue MaTeMaTUKU U UX BEJIUKHE TEOPEMBI.

3aMeuaTeNIbHbIE MATEMAaTUYECKUE KPUBBIE: PO3BI U CIIUPAJIH.

3o510Tast IPONOPIHSI.

HppanunoHanbHble anredpandeckue 3a/1auH.

Wcnonb3oBanue rpadukoB GyHKUUN A1 pelIeHUs 3a1ad.

HccnenoBanue rpaduka TPUrOHOMETPHUUECKON (DyHKIIUN

Kacarenbnble k TpadpukaM QyHKIUN U UX ypaBHEHUS.

KacaTtenpHble K TPUTOHOMETPUYECKUM (PYHKIIUSM.

Kpacussie 3ajaun B MaTeMaTHKE.

KoMIiekcHble 1 THIIEPKOMIIEKCHBIE YUCIIA.

JloGauesckuit H.W. «Konepuuk reomerpum»

Maremaruka u punocopus.

MeTto1bI TOCTpOEHUS TPAPUKOB TPUTOHOMETPUUECKHUX (YHKITHI.

MeTto/1b1 pelieHnss TPUTrOHOMETPUUYECKUX YPABHEHHH.

MeTton MmaTemMaTHyecKOM MHIYKIIUH Kak 3G (EKTUBHBIN METOJ I0Ka3aTeIbCTBA TUIIOTES.
HaxoxzaeHue 3HaueHUS TPUTOHOMETPUUECKUX €ANHMIL, HAX0XK/I€HUE TUIOIIAIU TPEYTrOJIbHUKA, TBUKECHHUSL.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.

Hecrannapthbie ciocoObl perieHuss TPUrOHOMETPUUECKUX YPaBHEHHM

OO0BeMBI U MJIOIIA/IA TOBEPXHOCTEN MPaBUIILHBIX MHOTOTPAHHUKOB U TEJ BPAILLCHUS
[TeproarYHOCTH TPUTOHOMETPUUECKUX (PYHKIIHIA.

[ToBepxHOCTH MHOTOTPAHHUKOB.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (YHKIUH.

[TocTpoeHue rpaMKOB CI0KHBIX (YHKITHH.

[Toctpoenue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIA.

[IpenpicToprst MaTEMAaTHYECKOTO aHAIN3a. 3HAYCHNE TIPOU3BOJHOM B PA3IMYHBIX 001aCTAX HAYKH.
[IpumMeHeHre TPOU3BOHOM.

[IpousBoaHast B 5KOHOMHUKE M OHOJIOTHH.

[Ipou3BoHas U €€ NPAKTUUECKOE IPUMEHEHHE.

[TyTemecTBus Mo TPUTOHOMETPUUYECKON (DYHKIIMH Y=COSX

[TyremecTBue B Mup GHpaKTaios.

PazButne TpuroHoMeTpUN KaK HayKH.

Pa3zpaboTtka nmoruyeckux urp.

CBoiicTBa TPUTOHOMETPUYECKUX (QYHKIUI: TApMOHUYECKHE KOJICOAHNSI.

CI10XHbI€ IPOLIEHTHI B PEAIbHOW KU3HMU.

CniocoObl mocTpoeHus rpauKOB TPUTOHOMETPUUECKUX (DYHKIUH.

TpuronomeTpust BOKpyr Hac.

dopmyra 7151 HaXOXK/IEHUsI KOpHEH KyOMYEeCKOTO YPaBHEHUS. Y paBHEHUS YETBEPTON CTENIEHN U METOJIbI UX PEIICHUSI.

@dopmyia CI0KHBIX TPOLEHTOB U €€ IPUMEHEHHE.

QDyYHKINHU B )KU3HU YEIIOBEKA.

@OyHKIUHU U UX IpadUKy.

@yHKIMOHATBHO-TpaUUYECKUI MOAXO0 K PEIICHUIO 3a/1a4.

@pakTael: FEOMETPHS KPACOTHI.

«Hwucna He ympaBisioT MEPOM, HO TTOKa3bIBAIOT, Kak yrpasisercs mupy» (M.B. T'ete).
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Ipuioxkenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3ybTaToB PI'OC COO (mpeaMeTHBIX) ¢ 00pa3oBaTeIbHBIMHU Pe3yJbTaTAMM
®orocC C1o
(mpodeccrnoHaIbHO-OPUEHTHPOBAHHAS B3aMOCBS3b 0011€00pa30BaTEIbLHOTO MpeIMeTa ¢ mpodeccueii)

HaunmenoBanue
o01menpogeccuoOHAIbHBIX
JTUCIHUIJINH C

HauMmeHoBaHue
npogeccHoHAJbHBIX MOTYJIEi
(MAK) ¢ odpa3oBaTeibHBIMH

HanmeHnoBaHMe npeaMeTHbIX
pe3yabTatoB ®I'OC COO,
MMeIInX B3auMocBa3b ¢ OP

HanmeHoBaHMe pa3aesioB/TeM U
padoueii mporpamme 1o
npeamMery

oOpa3oBaTeJbHBIMH pe3yJbTaTaMM, UMeIIUMHU oIrocC C1io
pe3yJbTaTaMi, UMEIOIMMH B3aHMOCBSI3b C MPeJIMeTHbIMH
B3aMMOCBS3b C IPeAMETHbIMU op
0)
OI1.01 UnxenepHasi rpaduka M/IK.01.02 TakTuKa TylIEHUSA Tema 2.3.
YMers: 10KapoB [lepneHUKyYIAPHOCTD NPSAMBIX,
yuTaTh pabourie, COOPOYHbIC U YMmers: MPsIMOM M MJIOCKOCTH, TUIOCKOCTEN
CTPOUTEIIbHBIE YEPTEHKHU U CXEMBI OCYILIECTBIISATh PACYETHI Tema 3.3
10 IPOIIIIO CHENUATbHOCTH; BEPOATHOT'O Pa3BUTHS 110XKAPa; ITP 01 IIpakTHKO-OpHUEHTUPOBAHHbIE
BBITMOJIHATH 3CKU3bl, TEXHUYECKUE | PACCUUTHIBATH CHJIBI M CPEACTBA TP 02 3aJ1a4M Ha KOOPAMHATHOMN
PUCYHKH U YEPTEXKH JETANIECH, UX JUIsl TYLLIEHUS II0Kapa u ITP 03 IJIOCKOCTH
3JIEMEHTOB, Y3JIOB; IUTAHUPOBATh UX 3(PPEKTUBHOE TP 06 Tema 4.7
BBITOJIHATH Tpaduyeckue UCIIOJIb30BaHUE; ITP 08 Onucanue MpoU3BOJICTBEHHBIX

M300paXKeHHs CXeM MPOBEACHUS
aBapuitHO-CracaTeNbHbIX padoT;
3HaTh:

CHOCcOOBI TpapUUECcKOro
MIPEICTaBJICHHS OOBEKTOB,
POCTPAHCTBEHHBIX 00pa30B U
cXeMm;

IpaBUJIa BBIMOJIHEHUS YepTExXEH,
TEXHUYCCKHUX PUCYHKOB, OCKU30B U
CXeM;

TEXHUKY U MPUHIUIIBI HAHECCHUS
pa3MepoB.

OCYILIECTBJISATh Pacy€Thl
BEPOSITHOTO PA3BUTHUSA
YPE3BBIYANHBIX CUTYAIUH.

M/IK.02.02. ITo:kapHasn
NPOoPUIAKTHKA

YMers:

IPOBOJUTH pacyeTbl HEOOXOMMBIX
pacxo/10B Ha HApYKHOE U
BHYTPEHHEE MPOTUBONOKAPHOE
BOJIOCHA0KEHUE.

IIPOLIECCOB € MOMOUIbIO I'pauKOB
byHKIUI

Tema 7.14 O0OBEMBI U ILIOIIAIA
MOBEPXHOCTEN TeN

Tema 7.16

['eomeTpuyeckue KoMOUHAIIUN HA
MPaKTUKE

Tema 13.3

BepositHOCTE B
npodecCHOHANBHBIX 3aa4ax
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OI1.02 Texnnuyeckasi MEXaHUKA
YMmeTs:

IIPOBOJIUTH PacyeT u
MPOEKTUPOBATH JIETATH U
cOOpOYHBIC €AMHUIIBI OOIIETO
Ha3HAYCHMUS;

MIPOU3BOJUTH PACUETHI JIEMEHTOB
KOHCTPYKIMH HA IIPOYHOCTb,
JKECTKOCTh U YCTOMYUBOCTb.
OI1.03 Dy1eKTPOTEXHUKA H
3JIEKTPOHUKA

YmerTs:

YUTATh NPUHIUIUAIbHbBIC,
ANEKTPUUECKUE U MOHTAKHBIC
CXEMBI;

paccYUTHIBATh MapaMeTphl
3JIEKTPUUYECKUX, MATHUTHBIX
Lernei.

OI1.06. Teopust ropeHust u
B3pbIBa

YMmerTs:

OCYIIECTBIISITh PaCUEThI
napamMeTpOB BOCILUIAMEHEHHS U
TOPEHUS BEIIECTB, YCIOBUH B3phIBa
TOPIOYUX T'a30B, ApPOB FOPIOYUX
KUJKOCTEHN, TEIUIOBOM YHEPTUU
P TOPEHUH, U30BITOYHOTO
JIABJICHUS TIPU B3PHIBE.

ITP 01
ITP 02
ITP 04
ITP 08

ITP 01
TP 02
ITP 03
TP 06
ITP 08

ITP 01
TP 02
ITP 03
TP 07
ITP 08

Tema 4.7

Onucanue nNpou3BOACTBEHHBIX
MIPOIIECCOB C MOMOIIBIO TPapUKOB
byHKIMMA

Tema 6.10

HaxoxxaeHue ontumManbHOro
pe3ysbTara ¢ HOMOIIIO
IIPOM3BOIHON B MPAKTUYECKUX
3ajadax

Tema 7.7

IIpumeps! cuMMeTpuii B
npodeccuun

Tema 7.16

['eomeTpuyeckue KoMOUHAIIUY HA
MIPaKTUKE

Tema 8.5

OrnpenenieHHbIN UHTErpall B KU3HU
Tema 11.6

Jlorapudmsl B mpupoJie ¥ TEXHUKE
Tema 13.6

Cocranenue TaOIuI] U JUarpamMm
Ha TPaKTHKE

50




o1



		2024-04-24T10:56:29+0400
	ГБПОУ ТСЭК




