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Pa6ouas nporpaMma obeodpasoBaTenbHoN yueOnol qucuuniaunsl [11 01
MATEMATHKA: anreGpa v Hayana aHanusa, reomerpusi. PaspaboTaHa Ha ocHOBe
TpeOOBaHHM:

- ®enepanpHoro 3akoHa ot 29.12.2012r. Ne 273 — @3 06 obpazoBanuu B PO

-OenepanbHOro  TOCyJapcTBEHHOrO  00pa3oBaTelIBHOIO  CTAaHAapTa  CpeaHero
npodeccuoHanbHoro obpasoBanua no cneuuansHocTH  08.02.01 Crpourtenscrso o
IKCITyaTalus 3/JaHUH U COOPYIKEHHI"

(3apeructpupoBano B MuHocte Poccun 26.01.2018 N 49797) ¢ ygeTom:

- IpoGh U NOTyYaeMoro odpa3oBaHus.

-MeTtoanyeckux pekoMeHnauui 1o paspaboTke pabouux rnporpaMm
001e00pa3oBaTeNIbHBIX yYeOHBIX NUCIIHILIUH B PeenaX OCBOESHUS OCHOBHOM
npodeccuoHaNbHOH 00pa3oBaTEeIbLHON NPOrpaMMel CpeAHEro NPO(hecCHOHATIBHOTO
oOpazosanud (ITITKPC u [IIICC3), pazpaborannsix OtaenoM npoheccuoHalbHOTO
obpasoBanusi MuHucTepceTBa oOpasoBaHus U Hayku PecniyOnuku Jlarecran B
COOTBETCTBUH ¢ pabounm rmianom obpasoparentHO opraHuzauuu Ha 2023/2024
yueOHBIA roA.

PazpaGotunk: Maromezosa Alfiuat AnudexoBHa npenogararens MmateMaTuky, ['BIIOY
P «MUITK»

PeueH3eHThI: PeueHsenThl/ 3kcnepTsl: JxamMmup3aesa 3.A., 3aM. IHPEKTOPA 11O
VIIP, TBIIOY
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1. TIIACHOPT PABOYEW NPOITPAMM
OBIIEOBPA3OBATEJILHOU YYEBHOHW JTUCIHHUIIJINHBI

1.1  ObaacTb NpUMeHeHUs padoYeH NPorpaMMal,

PaGouas nporpamma o61ieobpasosarensHoil yuebHoi aucrunnunet [1/1.01
MaremMaThka: anrebpa U Hayana MaTeMaTH4YECKOro aHalU3a; FEOMETPHA NIPEAHA3HAYEHA
JUIS H3y4EeHUS MATeMaTHKH 00yJalomUMIC, OCBAUBAIOLMMI 00Pa30BaTEIbHYIO
HporpaMMy cpeatero ofuero o6pa3oBaHus B NPEAEnax OCHOBHOM MpoheCcCHOHANBHOH
06pazoBaTeIbHON NPOrpaMMBI IOATOTOBKH CIIEUMANUCTOB cpeaHero 3sena (I1 11CC3)
CIeLHAIBHOCTEH CpeIHEro MpodecCHOHaNLHOrO 00pa3oBaHHs ~-TEXHHYECKOTO U
COLIHAJIEHO- 3KOHOMHYECKOTO NpodHUIIEH.

1.2 Mecro y4ebHON IUCHMIVIMHBI B CTPYKTYpE OCHOBHOH NpodecCHOHAIBHOH
00pa3zoBaTEILHON NPOrPaMMBI.

VYue6uas nucuuminna [1] 01 Maremaruka: anrebpa 1 Hadana MaTEMaTHYECKOTO
aHAJIN3a; TCOMETPU, ABNAETCA YUeOHBIM IIPEAMETOM 0043aTE/IbHON NpeAMETHOH
obnacti «Maremarnka u undopmarukay OI'OC cpensero odwmwero obpazoBanHs.

B yuebnrii mian [MI1CC3 yaebnas aucuuninunbl MaTemaTtuka:
anreGpa ¥ Hauana MaTEMaTHUYECKOTO aHAIN3a; TCOMETPUS BXOJHUT B COCTAB OOLIMX
0011e00pa30BaTEIbHBIX Y4eOHBIX JUCIHUILINH, GOPMUPYEMEBIX U3 0043aTENBHEBIX
npeamerHbix oonacteit ®I'OC cpeanero obuero obpaszosanus. Jng cneuHanbHOCTEH
TEXHHYECKOTO ¥ COLMATBHO-3KOHOMHIYECKOro mpoduneil sapisercs npopuisHoi
y4aeOHONH JUCUUIITIHHOHN.

1.2. Heau 1 nIaHUpyeMbIe PEe3YJbTATHI OCBOCHHS AMCLHILIHHDLI:

1.2.1. Hens aucuunnuubl CoaeprxxaHue IporpaMMebl 00Meo0pa3oBaTeIbHON JHCIUIIIHHEL
«MareMaTuKay HaOpaBleHO HA JOCTHXKEHHUE Pe3yJbTaTOB €€ U3Y4YEHHs B COOTBETCTBHH C
tpeboBanusamu OFOC COO ¢ yuerom npodeccuonansHoi HanpasnerHoctd PI'OC CIIO.
1.2.2. TInaHupyembie pe3yJIbTaThl OCBOSHUA 00LIe00pa30BaTenbHON JUCLIUIUIUHEI B
cootBeTcTBHH ¢ ®I'OC CIIO u na ocHoBe ®I'OC COO Ocoboe 3HaueHUE AUCLUMILIIMHA
umeet npu GopmupoBannu 4 pa3sutuy OK u I[TK (OK yka3piBaloTcs H3 HOBOro MakeTa
®I'OC CIIO 2022 roga no npogeccHu/cneuuaibHOcTH). O01IHe KOMNETEHHN
TInannpyemel



B pe3yabTaTe 0CBOCHHS AHCUUILIHHBI Y 00y4Yalolerocst 101:KHbl GOPMHPOBATHLCH
cAeAyonIne KOMIETeHMI:

Oomue
KOMIIETEHIHH

[L1annpyeMbie pe3yabTaTel 0OyUeHHs

Oomuel

HucuunivHapHeie2

OK 01 Buibupatb
cNocoOsl pelmeHus
3a1a4
npotheCCHOHANBHOH
AeATeNbHOCTH
MPHMEHUTENBHO K
pasHYHBIM
KOHTEKCTaM

- FTOTOBHOCTH K TPYZLY,
OCO3HaHHE LEHHOCTH
MacTepcTBa, TPyaoa00ue;
- TOTOBHOCTE K AKTUBHOH
HEATEABHOCTH
TEXHOJIOTHYECKOH H
COLIHAJIBHOH
HAIIPaBJIEHHOCTH,
CNOCOOHOCTh
WHHLHHPOBATD,
NJIaHUPOBATh U
CaMOCTOATENHHO
BEITOJIHATL TaKyH
AESTENBHOCTE; - HHTEPEC K
pa3anYHBIM cepam
npodeccHOHANBHOH
AesaTensHocTH, OBNaaeHHe
YHUBEPCATbHBEIMH
y4eOHBIMH
MO3HABATENTbHEIMU
AeicTRUAME: a) Ha30BLIC
NoTHYeCKHe AeUCTBHA: -
CaMOCTOSTENEHO
bopMyTHpOBaTH H
AKTYaJIH3UPOBATh
npobneMy, paccMaTpyBaTh
€€ BCECTOPOHHE; -
YCTaHABJIMBaTh
CYLUECTBEHHBIH NPH3HAK
WJIH OCHOBaHHSA TS
CpaBHEHHA,
KAacCHHUKALUHU H
060011eHu; - onpenenarTk
e ACATENBHOCTH,
3a7aBaTh apaMeTphl H
KPUTEPHH WX JOCTHKEHHHA,
- BbISABJSTE
3aKOHOMEPHOCTH W
NpOTHBOPEYHSA B
paccMaTpHBaeMbIX
ABJIEHHSAX; - BHOCHTh
KOPPEKTHBEI B
AEeATENbHOCTD, OLCHNBATh
COOTBETCTBUE PE3YABTATOR

, LHEJIAIM, OLCHHBATDE DHCKH

MoCHeACTBUH

-B/IaJICTh METOAAMHU JIOKA3aTENbCTB, ANMTOPUTMAMHU
pelienns 3aaay; yMeHue GopMynupoBaTh
onpeaeneHuA, akCHOMBI U TEOPEMBI, TIPHMEHSATD
HX, POBOLHTH JOKA3aTENbHBIE PACCYXKAEHHA B
XO[€ pelleHus 3a4a4; - YMETh ONepUpPORaTh
MOHATHSAMU: CTEMeHb YHUCIa, JIOTapH(M YHUCIIa;
YMEHHE BBIMOJHATEL BHIYMCIIEHHE 3HAYEHHH H
npeoOpa3oBaHyA BEIPAXEHHH CO CTEMEHAMH H
norapidmamy, npeodpazoBaHus ApoOHO-
PaLMOHATIBHBIX BBIPAXEHUIT, - YMETh
OIIEPUPOBATH NOHATHAMH: PANHOHAJIBHBIE,
HppallHOHKabHbIE, MOKA3aTENEHBIE, CTEMEHHBIE,
norapudpMyUiecKue, TPUTOHOMETPHYECKHUE
YPABHEHHA W HEPABEHCTBA, UX CUCTEMERL; - YMETH
OTIEPUPOBATE MOHATUAMMU: QYHKLMS,
HenpepbiBHAA HyHKNUA, TPOH3BOAHAA,
neppoodpa3Has, ONpeaeneHHbI HHTETpall; YMETh
HAXOANTE NPOU3BOAHBIC EMEHTAPHBIX
GYHKUMH, HCNONB3YS CMIPaBOYHBIC MATEPUATIBI;
MCCIIEeJ0BaTh B IPOCTEHIINX ciy4asx QyHKLHH Ha
MOHOTOHHOCTb, HAXOUThH HaUGOIBLUINE 1
HaWMeHbLINE 3HaYeHHs QYHKUMH; CTPOUTH
rpagMKy MHOTOUIEHOB C HCTIOIB30BAHHEM
anmapaTta MaTeMaTH4ecKoro aHaau3a; NPUMEHATD
MPON3BOAHYIO NPH PELLEHUH 33734 Ha ABWKEHHE;
peLIaTh MPAKTHKO-OPHEHTHPOBAHHDIE 324a4H HA
HauOoMbIIHE U HAMMEHLILIHE 3HAUCHHS, Ha
HaXQXKICHUE NYTH, CKOPOCTH U YCKOPEHHS; -
YMETh ONEPHPOBATh NOHATUAMM: PaLlMOHANBHAS
dYHKUMA, IOKa3aTenbHasd GYHKLMSA, CTENEHHAS
$yHKUHA, TorapudMuieckas




‘ JeATEIEHOCTH,

- pa3BMBaTh KpeaTHBHOE
MBILIIEHUE NPU PeLICHUY
AH3HEHHBIX Npodaem O)
Ga3oBkle
HCCAeIOBaTEIbCKHE
JeHCTBUA; - BJAOETD
HARBIKAMH y4eOHo-
HCCJIeIOBATENBCKOM
NPOEKTHOH ACATEIbHOCTH,
HaBBIKAMH pa3pellieHus
npob/eM; - BoISBNSTH
NPAYNHHO-CJICICTBEHHBIE
CBSI3M W aKTYaIM3UPOBATh
3aflavy, BbIABMIaTh
THINOTE3Y €€ PelUeHUH,
HaXOIUTh apryMEHTHI A4
J0Ka3aTeNbCTBA CBOMX
yTBEep K IeHHH, 3a1aBaTh
TapamMeTpsl ¥ KpUTEPUH
pelleHus; -
aHATH3UPOBAaTh
MOJIYUSHHBIC B X0C
peIeHus 3a0a4u
Pe3yJIBTaThl, KPUTHHECKH
OLIEHUBATD HX
JOCTOBEPHOCTE,
IPOrHO3UPOBATh
H3MEHEHHE B HOBBIX
YCNOBHAX; -~ YMETh
MEepeHOCHTb 3HAHUA B
MO3HABATEABHYIO U
NpaKTHYECKYIO 00IacTH
KU3HEAEATENbHOCTH; -
YMETb HHTETPHPOBATH
3HAHHA W3 Pa3HBIX
NpeaMeTHBIX obnacTel; -
BBLI/IBUTATH HOBRIE HJ1EH,
npeanaraTh
OpPHIMHAELHBIE MOIXOOE]
W peLIenys; H
CIIOCOOHOCTE X
HCTIONB30BAHUA B
MO3HABATEIBHOH U
COLUMATbHOMN MPaKTHKE

GbyHKUNA, TPHTOHOMETPHYECKHe PYHKUMH,
oOpaTHbie PYHKLUMH; YMEHHE CTPOUTD Ipadyki
M3y4eHHBIX QYHKUMH, UCTIONB30BATE rpad Ky
OpU U3YYEHUU NTPOLIECCOR U 3aBUCHMOCTEH, ITPH
peLIeHHH 33734 H3 APYTUX yYEOHBIX MIPEIMETOB U
3a]a4 U3 peanbHoil KU3HY; BEIPAKATD
hopMyTaMy 3aBUCHMOCTH MEXKIY BEIUYHUHAMH; -
yMeThb peLIaTh TEKCTOBBIE 3a71a4yl Pa3HbIX THIIOB
{B TOM YucCIe HA MPOUCHTEI, T0/IH U YacTH, HA
ABHXeHUe, paGoTy, CTOUMOCTb TOBAPOB U YCIIYT,
HaJoru, 3agayy U3 o0NacTH yIIpaBlIeHHS
JUYHBIMHU U ceMeHHBIMU (PHHAHCAMH),
COCTaBJIATE BRIPAKEHUSA, YPABHEHUS, HEPABEHCTBA
¥ MX CUCTEME] 10 YCIIOBUIO 3a13a4H, UCCIEAORATE
MOIYYEHHOE PEelIEHHE # OLUEHHBATh
MpaeIonoA0OHOCTE PE3YILTATOB; - YMETh
ONEepUpoBaThL MOHATUSMHU: CpeaHee
apudmeTHyeCKoe, MeanaHa, Hanbonkslilee U
HaMMeHbLIEE 3HAYEHHA, PA3MaX, JUCTIEPCUS,
CTAHAAPTHOE OTK/IOHEHHE YHCIOBOro Habopa;
YMETh U3BNEKATh, UHTEPIIPETHPOBATE
vuH(popMaUUIo, MPEeACcTaBIcHHYIO B TabaHuax, Ha
Iuarpammax, rpadgukax, OTpamarulyr CBOACTBA
peaapHBIX NPOLECCOB KU ABICHUMH; NpeacTaBIATh
HMHOOPMALUI ¢ TOMOILBIO TaOIMIL M HArpaMM,
MCCIIENOBATE CTATUCTUYECKUE TAHHBIE, B TOM
YlcIe ¢ NPpUMEHEHHEM rpaQHUECKHX METOOOB U
JNEKTPOHHBIX CPEICTB; - YMETh ONEpUpPOBATh
TOHATHAMM: CIYYANRHBIH ONBIT U CTyYaHHOE
cobbITHE, BEPOATHOCTL CIYHYaiHOTO cOOLITHS,
YME@HHe BEIYUCTATE BEPOSTHOCTE €
UCTIONBL3COBAHUEM TPadHUECKUX METOOB;
TIPUMEHATE QOPMYJIBI CIIOKEHUS U YMHOKEHHUS
BEPOATHOCTEH, KOMOUHATOPHBIE DAKTEl U
¢dhopMy/Bl OpYU pEISHUH 33/1a4; OLUEHHUBATh
BEPOSITHOCTH peallbHbIX COOBITHH; 3HAKOMCTBO CC
cnyyaliHBIMH BEITMYHHAMM; YMEHHE IIPUBCIUTS
IPUMEPEI

MPOABIEHHUS 3aKOHa OONBUIMX YUCEN B
MIPUPOIHEIX U OOLIECTBEHHBIX ABICHUAX; ~ YMET
OIIepHpOBaTh MOHATHAMU: TOYKA, NPAMAs,
[IIOCKOCTb, MPOCTPAHCTBO, ABYIPAHHBIN Yrod,
CKPELLHBAOLLHECH NIPAMbIE, NAPAIIBHOCTE U
NeprneHANKYISPHOCTD MIPAMBIX W MIIOCKOCTEH,
YroJl MEKIY NPAMBIMH, YTOJl MEXIY NPAMON H
MIOCKOCTBIO, YIOJI MEXTY MIOCKOCTIMH,




pacCCTOAHME OT TOUKHU A0 [UJIOCKOCTH, PACCTOAHME
MENC1Y TPAMBIMHA, PACCTOAHUE MEXKIY
TIOCKOCTAMH; YMEHHE UCNONbL30BAThL NPH
pelleHuy 3aiay U3yueHHbIE PaKThbl U TEOPEMbI
NJIAHUMETPHH; YMEHHE OUEHHBATb PA3MEPbI
00BLEKTOB OKPYKANILETO MHPA; - YMETh
ONEePUPOBATE NOHATHAMHK: MHOTOTPaHHUK,
CEYCHME MHOTOrpaHHHUKa, KyO, apannenenunes,
npu3ma, nupammnaa, GUrypa v OBEPXHOCTh
BpalLEHUS, LIMITMH/AP, KOHYC, ap, cdepa,
CCYEHUS PUTypbl BPALLEHHS, NIOCKOCTE,
Kacaromancs chepol, LIMIMHApPa, KOHYCa,
TLUIOW@AAb OBEPXHOCTH IMPAMHBL, TIPH3MEI,
KOHYCa, LHIWHApa, naowans cgepsl, 00beM
Ky0a, IpAMOYronsHOro napajeneiinesa,
MMpaMKIbl, NPH3MBL, UWIHHAPA, KOHYCa, Wapa,
yMeHHe n300paskaTs MHOTOTPAHHHUKH U
MOBEPXHOCTH BpPAILLEHHUS, UX CEHEHUS OT PYKH, €
MOMOIbHY HEPTEHHBIX HHCTPYMCHTOB 1
NEKTPOHHBIX CPEJICTR; YMEHHE PACO3IHABATh
CUMMETPHIO B [IPOCTPAHCTBE, YMEHHE
pacno3HaBaTh NPaBUIbHBIE MHOTOTPAHHHKH; -
YMETEH ONEPUPOBATE NOHATHAMU: IBHKEHHE B
ApOCTPanCTBE, NOAOOHBIE HUTYpPhl B
MpOCTPAHCTBE;, UCTTIOJIb30BATE OTHOLLUCHHUE
TUIo1Ia/Iel NOBEPXHOCTEH H 06bEMOB N0OAOOHBIX
(h1ryp npu peuieHuu 3a1ay;

- YMETB BBIYUCAATE FEOMETPHYECKHUE BEAUYHHBI
(AnuHa, yroa, niaowaas, 00beM, NI0Mmalb
TOBEPXHOCTN), UCHONB3YS U3YUEHHBIE POPMYIlb]
W METOB; - YMETE ONIepUPOBaTh MOHATHIAMM:
IpAMOYTONEHAA CHUCTEMA KOOPAHHAT,
KOOPAWHATB! TOYKH, BEKTOP, KOOPAWHATEL
BCKTOpPA, CKATAPHOE NPOU3BEACHUE, YION MEKILY
BEKTOPAMH, CYMMa BEKTOPOB, NPOU3BEACHHE
BEKTOpA HA YHCIO; HAXOAUTH € NOMOLILBIO
M3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEIHHBI
OTpEe3Ka, pacCTOAHNE MEXKAY ABYMA TOUKAMH; ~
YMETb BEIOHpaTh NOAXOAAIUIHA H3YYEHHBIA METOS
AN pCIUCHUA 3a0a4H, paclio3HaBaAThL
MATCMATHYCCKHE (paKTLI H MaTeMaTHUYCCKHE
MOJIETH B IPHPOAHBIX H OOLIECTBEHHBIX
ABIECHUAX, B HCKYCCTBE; YMEHHE IPUBOANTD
NPUMCPhI MATEMATUHECKHX OTKPBITHH
POCCHUCKOI U MUPOBOH MaTEMATHYECKOH HayKH
- YMETb ONEPHPOBATEH OHATUAMU: OTIPEACIEHNE,
aKCUOMa, TEOpEMa, CNeJCTBIE, CBOHCTBO,
NPH3HAK, OKA3ATELCTBO, PABHOCHIIBHEIE
(hOpMYIUPOBKH; YMEHHE (HOPMYTHPOBATE
00paTHOE W NPOTUBONOAMKHOE YTBCPHKICHHUE,
NIPUBOJIUTE TIPUMEPBI U KOHTPIPUMEPEL,
HCTONIB30BaTh METOJ MaTeMaTHYECKOH
MHAYKUHH; NPOBOJUTE JOKA3ATENbHbIC




paccyXaeHMs NpH pelleHnH 3aJay, OLleHUBATh
JOMHYECKYIO NPABHILHOCTEL PacCyXACHUH; -
YMETh ONEPUPOBATH HOHATUAMH: MHOXKECTBO,
NOAMHOMKECTBO, ONEPALMH Hall MHOYKECTBAMM;
yMEHHE HCIIONh30BAaTh
TEOPETHKOMHOKECTBEHHbIA annapar A
ONUCAHUA PEAIbHBIX NPOLECCOB W ABJIEHUA MTPH
peleHuH 3ajiay, B TOM YHCIE U3 APYTHX Y4eOHBIX
NpeAMETOB; - YMETh ONEPHPOBATE MOHATHAMM:
rpad, cBsA3HbII rpad, Aepeso, UMK, rpad Ha
IOCKOCTH; YMEHIE 331aBaTh 1 ONMCHIBATH
rpadsl

Pa3NHYHBIMH CTIOCOOAMH; HCMONB30BAThL rpagel
1Py pelieHHU 3a/1a4; - YMETb CBODOAHO
ONCPHPOBATL NOHATHIMH: COYETAHME,
[IepecTaHOBKA, YUCIO COYETAHHM, YHCIIO
nepecraHobok; OuHoM HbroToHa; ymeHnue
[IPHMEHATH KOMOUHATOPHBIE PAKTHI H
paccyxaeHus i pELIeHHA 3a1ay4; -YMETh
ONEPHPOBATH MOHATHAMMU: HATYPANLHOE YHCIIO,
LeN0e YMCN0, OCTATOK N0 MOAYIIIO,
pauvoHanbHOe YUCIIO, UPPaUHUOHANBHOE YNCO,
MHOKE€CTBA HATYPaibHBIX, LENbIX,
PABHOHAJIBHBIX, ACHCTBUTEALHBIX YMCET; YMEHHE
UCMOMB30BaTh MPU3HAKH ACTUMOCTH,
HaUMeNbIUHA OOWKH JeNHTENlb U HAVMEHbIIEE
00lIge KpaTHOE, anropuT™ EBKaKAA npH
pELISHHH 3a/1a4; THAKOMCTRO C pa3IHYHBIMU
MO3HLHOHHBIMH CHCTEMAMH CUMCIICHHS;, - YMETh
CBOOOIHO OTIEPHPORATH NOHATHIMH: CTEIICHE C
LENBIM [TOKA3ATENEM, KOPEeHb HaTYpallbHOM
CTeIeHU, CTENEHE ¢ PaUMOHANIEHBIM NOKA3ATENEM,
cTerenb ¢ AeCTBUTENEHBIM (BCILECTBEHHBIM )
1oKazaTeneM, JIorapudm Yuciia, CHHYC, KOCHHYC
W TaHT€HC MPOU3BOJIBHOTO YHCNA; -~ YMETh
ONepHpPOBATL MOHATHAMYU: TOXKAECTBO,
TOXKJIECTREHHOE NTPe0Opa3oBaHue, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPABHEHUIN U HEPABEHCTB,
PABHOCHIILHOCTE YPABHEHUH, HEPABEHCTR U
CHCTEeM, PAllMOHANBHBIE, UppaUHOHAILHEIE,
noKa3aTeibHEIE, CTETIEHHbIE, TorapudMUYecKhe,
TPUTOHOMETPHUECKHE YPABHEHU S, HEPABEHCTRA |
CUCTEMBI; YMEHHE pPellaTh YPaBHEHHS,
HEPABEHCTBA U CUCTEMBI € IOMOLIEID pa3TuuHBI
IpPUEMOB; pellaTh YPABHEHUA, HEPABEHCTRA U
CUCTEMBI € TAPAMETPOM; NPUMEHATE YPABHEHUA
HepaBeHCTBa, UX CUCTeMBI JU1i peluenHUs
MaTeMaTHYECKHX 3a/1ay W 3a/a4 U3 pa3nuyHeIX
00nacTeH HAYKH W peanbHOMN XH3IHU

-YMETE CBOOOHO ONEPUPOBATH MOHATUAMU:
rpauk GbyHKIHY, 06paTHAA GyHKUMA,
KoMnosunus GyHKLHH, NdHeliHas GyHKUUA,
KBaJipaTHyHas MyHKIHA, CTENEHHAs QYHKUMSA C




LENBIM NOKa3aTeNeM, TPHIOHOMETPHYECKHE
GyHKUKH, 0OpaTHLIC TPUI'OHOMETPUYECKHE
byHKUMH, TOKA3aTeNbHAas ¥ JorapudmMudeckas
GYHKUNK, YMEHHKE CTPOUTH TpadUKu QYHKLMH,
BBIMOJIHATD Mpeobpa3zoBaHus rpadKoB GyHKIMIE;
YMEHHE UCTIONb30BaTh rpabnKH GYHKUKN A5
M3YYEeHUs MPOUECCOB W 3aBHCHMOCTEH NpH
pelleHUM 3aad U3 OpYTHX y4eGHBIX MPEIMETOB U
U3 peanbHOI %U3HH; BBIPAXKATh GopMyTaMu
3aBMCHMOCTH MEXKIY BEIMUYHHAMHU, YMEHHe
¢BOOOIHO OMEPUpPOBATh MOHATHAMU: YETHOCTh
byHKUMH, TePUOAHIHOCTE QYHKLIMH,
OrpaHU4EHHOCTE PYHKIIMH, MOHOTOHHOCTE
GOYHKLUHH, IKCTpeMyM QYHKIUH, Haubonbwee U
HauMeHblIee 3RaUeHus QYHKUMY HA
NPOMEKYTKE; YMEHHE NPOBOUTE UCCIEIOBAHUE
BYHKUMY; YMEHHE UCITOAB30BATE CBOHMCTRA U
rpa¢uky QyHKUKH 114 peleHus ypaBHeHui,
HePABCHCTB U 3a[ay ¢ mapaMeTpamil; U300 paKaTh
Ha KOOPIMHATHON TUIOCKOCTH MHOKECTBA
peleHHi ypaBHEHUH, HEPAaBEHCTB U HX CUCTEM,; -
yMeThk CBOGONHO ONEpUpOBaTh MOHATUAMH!
NOCNEN0BATEIEHOCTD, apHPMeTHYECKAs
NPOrpeccHus, reoMeTpruuScKas nporpeccus,
OeckoHeYHO yOBIBAIOILAS TEOMETPHYECKAA
NpOrpeccusn; YMEHHUE 3a1aBaTh
NOCNeI0BATENBHOCTH, B TOM YHCIE ¢ TOMOULBIO
PeKypPpPeHTHRIX GOopMY; - yMETE ONEPUPOBATE
MOHSATHAMHU: HEMPEPLIBROCTL PYHKUNU,
aCHMMTOTHE rpaduka GyHKUMH, epBas U BTOpas
Npou3BOIHAs PYHKUNH, FEOMETPHYECKNI 1
$U3NYSCKUH CMBICIT NPOU3BOIHOM,
nepeoobpazHas, onpeaeneHHbIH HHTErPAT,;
YMEHHUE HAXOAUTh

ACHMITOTHI rpaduka GyHKUMY; YMEHHUE
BBIYMCIIATE IPOUIBOIHEIE CYMMEBI, IPOU3BEJICHHS,
4YaCTHOTO U KOMIOO3UUWH bYHKUMIA, HAXOOUTE
ypaBHEHHE KacaTeabHOU K rpaduky GyHKUMY;
YMEHHE HCIIOIL30BAaTh MPOU3IBOAHYHO NS
HecaeaoBanus GyHKUMi, 0114 HaXoKIeHKHA
HaUAYYLUero pelIeHuUs B IPUKIAaIHEIX, B TOM
YUCTE COLHATBHO-3KOHOMUYECKHX H PU3HYECKH)
3ajadax, Jjs onpeaeneHus CKOPOCTH 1
YCKOPEHUS; HAXOAUTh MI0Wany U 00beMbl QUTry]
C MOMOILLKO HHTErpana; NpHBOIUTL IPUMEDPHI
MaTEeMaTHYECKOro MOIENTHPOBAHHA C NOMOLLBIO
audbepeHIHanbHBIX YPABHEHWI; - YMETD
OTMEePUPOBATE MTOHATUAMU: KOMIUIEKCHOE YHCIIO,
cOMpsAKeHHbIE KOMIJIEKCHBIE YHCAa, MOLYIb U
apryMeHT KOMIUIEKCHOTO YHCIa, GopMa 3alucH
KOMIUTEKCHEBIX YHcen (reoMeTpUYecKad,
TPUTOHOMETpUUECKAs U anrebpanueckan); yMeT
NPOU3BOANTE apHMETHHIECKHE ICHCTBHUS C




KOMITJIEKCHBIMU YMCTIAMH; [TPUBOINUTE [IPUMEDEI
UCTIONB30BAHNA KOMIIEKCHBIX YHCEN; - YMETh
¢BOOOIHO OTIEPHPOBATH MOHATHAMU: CPEIHEES
apudmMeTHYeCKOe, MeOraHa, HaudoblIee U
HAMMEHBILSE 3HAUCHUS, pa3Max, IHCNepehs,
CTaHOAPTHOE OTKJIOHEHHE NI OIIUCAHUA
YHCJOBBIX JAHHBIX; YMEHUE UCCIIEIOBATh
CTATUCTUUECKHE JAHHBIE, B TOM YUCIE C
MpUMEHEHHEM IpapUYecKiX METOI0B U
AICKTPOHHBIX CPEACTE; IPpadiHuecKy HCCIel10BaTh
COBMECTHBIE Ha0MOAEHUS ¢ MOMOILBK AHArPaMM
pacceuBaHUS W TUHEHHOI perpeccuy; - yMeTh
HaXOAUTh BEPOATHOCTH COOBITUH ¢
HCIIONB30BAHUEM TpadHUECKUX METOIOB;
MPUMEHSTS AM18 PelleHuUs 3a1a4d GopMy el
CIIOKEHHSA U YMHOXKEHHUS BEPOATHOCTEH,
topMyTy MOTHOW BEPOATHOCTH, HOPMYITY
Bepuyinu, koMOUHATOPHBIE DaKTH U

dbopMyJIBl; OLIEHHBATE BEPOSATHOCTH PEAJIBHBIX
COOBITHH; YMEHHE OTIEPHPOBATE MMOHATUSIMU:
cnyyaifHas BeTHYHHA, pacrpeaeieHue
BEPOSATHOCTEH, MATEMATHUIECKOE 0XKUMIaHNE,
OUCMEPCHA U CTAKAAPTHOE OTKIOHEHUE
cnyvaitHoit BeMHYHHB], GYHKLUHHM pacnpeneneHus
U [UIOTHOCTH PABHOMEPHOTO, TTOKA3aTeIbHOIO |
HOPMAJIBHOTO pacipeneieHuit; yMeHue
UCMOJb30BaTh CBONCTBA H3YYEHHBIX
pacnipenejieHHH 4018 pelueHus 3a1a4; 3HAKOMCTBO
¢ MIOHATHSAMMU: 3aKOH OONBUIMX YKCE, METOIBI
BbIOOPOYHBIX HCCIEA0BAHUH; YMEHUE NPUBOAMTD
NpUMepbl MPOABIESHUSA 3aKOHA OOMBILINX YHCET B
NPHPOIHEIX ¥ 0OLIECTBEHHBIX ABICHUSX; - YMETh
¢BOOOJHO ONIEpPUPOBATE MOHATHAMU, TOYKA,
NpAMad, IVIOCKOCTh, MPOCTPAHCTBC, OTPE3OK, Iy,
NIOCKUN yroni, ABYTpaBHBIH Yrof, TPeXrpaHHbIH
yroJf, nepecekarolecs, NapauelbHsle U
CKpELUMBAIOLIMECS MpAMBIE, NAPAIICIbHOCTE U
NEPNEeHINKYIAPHOCTE APAMEIX U [IIOCKOCTEH,
YroJl MeX Ay MPAMBIMH, VIO MEXIy NpaMoi H
NIOCKOCTBEO, YOI MEXKOY MIOCKOCTAMHU; YMEHHE
UCTIONIB30BATE TIPH PEIUEHHH 3a1a4 U3YYSHHbIE
(aKTBl ¥ TEOPEMBI NJIAHUMETPHH, YMEHUE
OLIEHUBATh pa3sMephl 00LEKTOB B OKPYKAIOLIEM
MUpE; YMEHHE ONepHPOBATh NOHATUAMU:
MHOTOTPaHHUK, CeUeHHE MHOTOIpaHHHKA,
NpaBUILHBI MHOTOIPAaHHUK, IPH3Ma, RHpaMHUa.
burypa v oBepXHOCTh BpalleHHUs, UMIUHID,
KOHYC, LIap, cdepa, pa3BepTKa OBEPXHOCTH,
CEUEeHHUA KOHYyca ¥ UMIMHAPA, NapalienbHble OCk
HWIH OCHOBAHUEIO, CEUEHME Wapa, NJIOCKOCTE,
Kacarwanacs cdeppl, UWIMHIPA, KOHYCA; YMEHU¢
CTPOUTH CEUCHHE MHOTOTPaHHMKA, H300paXKaTh
MHOTOTDaHHMKH, (BUTYPHl M TOBEPXHOCTH




BpAlLLEHUS, UX CEYEHUS, B TOM HUCIE ¢ MOMOLULILIO
3ICKTPOHHBIX CPEACTB; YMEHHE MPHMEHATD
CBOMCTBA TEOMETPUUECKUX QUTY],
CaMOCTOATENLHO QOPMYIUPOBATE ONPEae/IeHUS
M3y4aeMbIX QUTYp, BEIIBUIATE

THIIOTE3Bl O CBOMCTBAX W NMPH3HAKAX
reOMeTPHYECKHX pUryp, 000CHOBLIBATE WK
OTIpOBEPraTh UX; YMEHUE MPOBOINTE
KnaccHhUKaUMK GUTYD [0 Pa3TUYHBIM
MpU3HAKAM, BBIMOIHITE HEOOXOAUMBIE
OOTIOJHHUTENBHBIC OCTPOCHUS; - YMETh CBOOOAHO
OMEePUPOBATE MOHATHAMH: IIOMWAAB QUTYPHI,
00beM QUIYpHI, BETMUHHA YIUIa, DACCTOSHUE QT
TOUKM A0 TUIOCKOCTH, PACCTOAHHE MEXIY
MTPAMBIMH, PACCTOAHHE MEKIY ITOCKOCTAMH,
MJICIAIb ¢epsl, MI10LAaIb NOBEPXHOCTH
MUpaMHIbI, IPH3MEI, KOHYCA, UMAHHAPA, 00beM
Ky6a, NpAMOYTONBEHOTO Mapainenenunena,
MMUPaMHUIbI, IPHU3MbL, LHITHHIPA, KOHYCA, [Aapa;
yMeHUe HaAXOOUTh OTHOILLEHHE 00BEMOB
noaoGHBIX GUryp; - yMeTb cBOGOIHO
OMepHPOBATh NOHATHAMI: IBHIKEHHE,
TapauIeNbHBIH MEPEHOC, CUMMRTPUS Ha
MIOCKOCTH U B IPOCTPAHCTBE, TTOBOPOT,
npeobpaszoBaHie 000U, NOJ0OHBIE DUTYPEL,
YMEHUE pacrno3HaBaTs paBHLIE U MOOOGHEIE
$HUrypEl, B TOM YHCJIE B IPUPOJE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE UCTIONB30BATE
TeOMeTPHUECKHE OTHOLICHUS, HAXOAUTh
rEOMEeTpUYESCKUE BeMYNHEL (ANMHA, IO,
MJI0IIA b, 00BEM) NpY peLICHUH 3a0ay U3 JPYTHX
y4eOHBIX OPeAMETOB U U3 peaIBHOMN KU3HM; -
yMeTh ¢BOGOIHO ONMEPUPOBATH MOHATHAMK:
NPAMOYTONBHAS CHCTEMA KOOPIHHAT, BEKTOP,
KOOPAUHATHI TOUKH, KOOPAWHATEI BEKTOpA, CYMMa
BEKTOPOB, IPOV3BEIEHUE BEKTOPA Ha YHCIIO,
pasfoxeHre BeKTOpa no Ga3ucy, ckanipHoe
NpOU3BeAeHHE, BEKTOPHOE POU3BEAEHHE, YOI
MEWKTY BEKTOPAMM; YMEHWE HCIIONb30BATh
BEKTOPHEIH M KOOPAUHATHBIN MeTOI 474
PELUCHHS FeOMETPHYECKHUX 3a0a4 M 3aJa4 APYTHX
yueGHBIX MPeIMEeTOB; ONIePUPOBaTh MOHATUAMHA:
MaTpHua 2x2 W 3x3, onpeaenuTenb MaTPHLLEL,
TEOMETPHUYECKHIT CMBICT ONpefennTeNs,;

- YMETb MO/ICMPOBATE peaibHbIe CUTYAlu Ha
A3BIKE MATEMATHKU; COCTABNATh BHIPAKEHHUS,
ypABHEHHUS], HEPABEHCTBA W X CUCTEMBI 110
YCIOBHIO 341U |, HCCAENOBATh TOCTPOCHHbIE
MOJENH ¢ HCIIOB30BAHHEM annapaTa anrelpel,
HHTEPPETHPOBATH OTYUECHHEIR pe3y IbTaT,
CTPOUTE MaTeMaTHYECKHE MOENH C TOMOILEEO
TeOMETPHYECKHUX TOHATHI U BEITHYHH, peLlaTh
CBS3aHHBIE ¢ HUMU MPAKTHUECKHE 331a4H;




COCTABIIATH BEPOATHOCTHYIO MOAEIE U
MHTEPNPETHPOBATD NONYYEHHLIH Pe3ynbTaT;
PeLUaTh NMPHKJIAIHBIC 331341 CPENCTBAMH
MaTeMaTHYeCKOro aHallu3a, B TOM YKCIIS
COLIHAJIbHOIKOHOMHYECKOTO U (U3UUECKOTO
XapakTepa; - yMEeHUe BbIOHPaTh NOOXOAALINH
METOJ [JIS PELUCHUA 320a41; NOHUMAHHE
3HAYUMOCTH MATEMATUKN B U3YUCHUH
NPUPOAHEIX H OOLIECTREHHBIX MTPOLECCOB H
ABJICHUH; YMEHHE Pacno3HaBaTh [IPOARIACHUE
3aKOHOB MaTEMATHKY B HCKYCCTBE, YMEHHeE
HPUBOANTH IPUMEPEl MATEMATHYECKHX OTKPBITUH
poccUiicko H MUPOBOI MATEMATUIECKOH HAYKH

OK 02 HUcnonesioBats
COBpEMEHHBIE CPEACTBA
TIOWCKA, aHaIH3a U
HHTEPNPETALUH
uHpopManun, 1
UHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBIMOJIHEHUS 33434
npohecCHOHATBHOM
OEATENIbHOCTU

B o6nacTh HeHHOCTH
HAYYHOTO MO3HAHUA: -
¢hOpMHPOBAHHOCTH
MHPOBO33pPEHMS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pasBUTHA HAYKH U
00IIECTBEHHOH NPAKTHKH,
OCHOBAHHOTO Ha AWaJIore
KyJIBTYD,
CHOCOGCTBYIOUIETO
O0CO3HAHHI) CBOETO MeCTa
B [TOJIMKYJIBTYPHOM MHPE;
- COBEPIUEHCTBORAHUE
#3bIKOBOH M YMTATESIBCKOM
KYJIBTYpPHI KaK CpeaAcTBa
B3aHMOOCHCTBHS MEXKIY
JIOABMH M MO3HAHMA
MMpa; - OCO3HAHHE
LIEeHHOCTH HAYYHOH
AeAITEIbHOCTH, TOTOBHOCTE
OCYLLECTBIATE POSKTHYIO
"

- YMETb ONEPUPOBATE MOHATHAMM: PAllMOHANEHAS
¢dhyHKIIA, TOoKa3aTeNbHaa GYHKLMA, CTENeHHas
thyuk1Mg, norapupMuyeckas QyHKuus,
TPUroHOMeTpHyeckre QyHKLHH, O0paTHbIE
GYHKLIWHA; YMEHHE CTPOHTD rpadiKki U3YYSHHBIX
(pYHKLIWi, HCNONB30OBATH FPpadUKU NPU U3YUEHUH
MPOLECCOB U 33aBUCHMOCTEH, NIPH PELIEHHH 33134
U3 JIpYrUX yueOHBIX IPEAMETOB U 3a4ad U3
peasbHOMN JKH3HU, BBIPAKATE GopMyIaMu
3aBUCUMOCTH MEX Yy BEIMYUHAMU; - YMETh
ONepUPOBATEL NMOHATUAMH: TOXKIECTBO,
TOX/IECTBEHHOE Npeobpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMA YPaBHEHMH U HEPaBEHCTB,
PABHOCHJIBHOCTb YPaBHEHHIA, HEPaBEHCTB U
CUCTEM, pallOHAIEHBIE, PPALIOHAIEHELE,
NIOKa3aTeNbHbIE, CTENEHHEIE, TOrapHHMHUCCKUE,
TPUTOHOMETPUYECKHE YPaBHEHHSA, HEpaBEHCTBA




MCCIeI0BATENbCKYIO OeATEIbHOCTD
MHAWBAAYAJIBHO W B IpyIINe.
OsnajgeHue yHUBEpCATBHBIMHK
y4eOHBIMH MO3HABATENBHBIMH
neicTBUAMH; B) paboTa ¢
WH(OPMALHER: - BJIAJETh HABBIKAMH
nony4yeHus UHHOPMALIHK K3
MCTOUHUKOB Pa3HBIX THTIOB,
CaMOCTOATENbHO OCYILECTBIATH
TIOUCK, AHAJIU3, CHCTEMATU3ALIUIO 1
MHTEPNPETALNIO HHPOPMALIHK
pa3TUYHBIX BHIOB U GOpM
NpeAcTaBNgHUS; - CO3aBATh TEKCThI
B pa3In4HBIX QopMaTax ¢ yueToM
Ha3Ha4eHus HHQPOPMaLHH U LeJeBOH
ayJAWTOPUH, BEIOUPAs ONTUMATEHYIO
bopMy npeacTapacH!s U
BU3Yanu3aLuu; - OLIEHHBATb
JOCTOBEPHOCTh, TETUTHUMHOCTE
MHpOpPMaLUN, €€ COOTBETCTBHE
MPaBOBBIM U MOPanbHO-ITHYECKUM
HOPMaM; - HCIIOJIB30BaTh CPEeICTBa
MH(POPMALIMOHHBIX
KOMMYHUKALAOHHBIX TEXHOIOTHH B
pelleHHH KOTHUTURHBIX,
KOMMYHHMKATHBHBIX H
OpraHU3alMOHHBIX 3a1ay C
cobnogenneM TpeboBaHuH i
IPrOHOMMKH, TEXHUKU
0e30MacHOCTH, THTHEHDI,
pecypcocbepeskeHusi, TPaBOBLIX U
THYECKUX HOPM, HOPM
HH(POpMALIMOHHOMN Oe3onacHoCTH; -
BNAJETh HABbIKAM#U paCTO3HABAHUA U
331M T UHPOPMaLKNH,
WH(OPMaLNOHHOH Ge30nacHOCTU
JUYHOCTH

U CHCTEMBI; YMETh PELLaTh yPaBHEHUS,
HepaBeHCTBA H CUCTEMBI C MTOMOILBIO
Pa3MYHBIX MPUEMOB; pellaTh
YPaBHEHHA, HEPABEHCTBA H CUCTEMEL C
MapaMeTpoM; NPHMEHATh YPaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI /1 peleHi
MaTeMAaTHYECKHX 3a1a4 U 3aay 13
pa3INYHEIX obnacTell HaYKH U peanbHOH
JKM3HU; - YMETb CBOOOIHO ONEPUPOBATh
NOHATMAMH: ABHKEHHE, NapaLIe/IbHbIH
NepeHoc, CHMMETPUS HA TUIOCKOCTH U B
NPOCTPaHCTBE, NTOBOPOT,
npeobpazoBaHue nogobus, noJgodHble
GUrypel; YMeTh pacno3HaBaTh PaBHBIE U
nogoBHele QUIYpPRI, B TOM YHCE B
NpUpone, UCKYCCTBE, apXUTEKTYPE;
YMETB HCIONB30BATE FTEOMETPHYECKHE
OTHOLIEHUA, HAXOIUTE [EOMETPUYECKHUE
BEITMHUHBI {1JIMHA, YTOJI, IUIOIAAk,
0o0bem) NpU pellieHUH 3a1a49 U3 IPYTUX
y4eOHbIX IPEAMETOB U U3 pealbHON
HKU3HU




OK 03 IInaunposats u
peanu3oBBIBaATh
cobcTBEHHOE
npo¢eCCHOHANLHOE H
JAVYHOCTHOE Pa3BHTHE,
NpeANpPHANMATENbLCKY
10 JeSATEIbHOCTD B
1POdECCHOHATLHON
cipepe, NCIIONBL30BATE
3HAHUA M0 PUHAHCOBOMH
rpaMOTHOCTH B
pazNIN4HbIX
HU3HEHHBIX CUTYALUUAX

B obnactu ayxoBHO-
HPABCTBEHHOTO BOCITUTaHNA: --
cpOpMHpPOBAHHOCTL
HPaBCTBEHHOT( CO3HAHHA,
ITHYECKOTO TIOBEACHHA; -
CTOCOOHOCTD OLIEHWBATh CHTYALHE)
Y IPUHUMATE OCO3HAHHBIE
peuIenus, OPHEHTHPYAChL HA
MOpPalbHOHPABCTBEHHBIE HOPMBI U
UEHHOCTH; - OCO3HAHHE JTHYHOIO
BKJIaja B IOCTPOEHHE YCTONYMBOFO
OynyIero; - OTBETCTBEHHOE
OTHOILUEHUE K CBOUM POJUTENAM H
{MnN) ApYTUM UeHaM CEMbH,
CO3J1aHUI0 CEMBH HA OCHOBE
OCO3HAHHOTO NMPHHATHSA LIEHHOCTEH
ceMeWHOH HH3HU B COOTBETCTBUU C
TpaauLusAMHU HapoaoB Poceunu;
OgsnaneHre yHEREpCAIBHBIMHM
PErynIsTHRHBIMUA AEHCTBUAMH: a)
CAMOOPraHn3aLMsi: -
CaMOCTOSITENIBHO OCYLLECTBIATh
NO3HABATENLHYIO AESTENBHOCTD,
BBISIBJISATE NPOONEMBI, CTABUTE U
thopMyIHpoBaTh COOCTBEHHLIE
3aaa4yn B 00pa3zoBaTeNIbHOM
JESTENBHOCTH ¥ HH3IHEHHBIX
CUTYALUAX; - CAMOCTOSTE/ILHO
COCTaB/ATh TIaH pelLIcHHA
NpoOAEMBI ¢ YIETOM HMEKILUMXCS
pecypcos, cCOOCTBEHHBIX
BO3MOXKHOCTEN U NpeAnoyYTeHuH; -
JIaBaTh OLeHKY HOBBIM CUTYaLUAM;
cnocoOCTBOBATL (POPMHUPOBAHHIO U
NpPOSABIEHWIO IIUPOKOH 3pYIHLIHK B
pa3ubIX 00NacTIX 3HAHUI,
MOCTOAHHO MOBBILUATE CBOH
oOpa3oBaTeabHbIA ¥ KY/IbTYPHbIHA
YPOBEHB;

- YMETH OMepHPOBATL [IOHATHIMU:
palyOHaNbHEIE, HPpalMOHANBHELE,
MOKAa3aTeJbHBIE, CTEMeHHbIE,
JorapupMHUECKHe,
TPMIOHOMETPHUYECKHE YPABHEHHS U
HEPaBEHCTBA, X CUCTEMBI; - YMETh
OnepupoBaTh MOHATHAMU:
MHOrorpaHHHK, ceyeHHe
MHOTOrpaHHHKa, Ky0, napasnienenunes,
npu3Ma, mupamuia, Gurypa u
MOBEPXHOCTDL BPAILEHUA, UHAITHHID,
KOHYC, WIap, cepa, CeueHHs Qurypel
BpaILiEHHs], IIOCKOCTh, KACAKILAACH
ceps!, UMIHHIPE, KOHYCa, VI0IA b
TIOBEPXHOCTH NUPaMUIb, TPU3MBI,
KOHYCa, HWIHHPA, [IoIIanb cQepsl,
00BbeM KyOa, IPSIMOYTOIBLHOrO
rapanenienunena, NupaMuabl, NpU3Mel,
LHWIHHAPA, KOHYCA, WApd; YMEHUE
u300paxxaTh MHOTOTPAHHUKU H
TIOBEPXHOCTH BPAIIEHUS, UX CEUCHUS OT
PYKH, € MTOMOLUBI YEPTEIKHBIX
HHCTPYMEHTOB 1 J/IEKTPOHHBIX CPECTB;
yYMeThb pacro3HapaThk CUMMETPHIO B
MPOCTPAHCTBE; YMETh PACMO3HABATE
MPABUIIbHBIE MHOTOTPAHHHUKH; ~ YMETh
OMepUpPOBATh [TOHATHAMMU:
NpAMOYTOJIBHAA CUCTEMA KOOPAMHAT,
KOOPAHHATE! TOYKH, BEKTOD,
KOOPIHMHATEl BEKTOPA, CKAsApPHOE
NpoK3BeeHNE, YTOII MEXIY BEKTOpPaMH,
CYMMa BEKTOPOR, IPOU3BE/ICHNE BEKTOPA
Ha YHUCII0; HAXOAUTB € MIOMOLUEE)
M3yUYESHHBIX (POPMYJT KOOPAUHATHE
CepelMHB] OTPE3KA, PACCTOSHUE MEXTY
ABYMS TOUKaMH




0) CAaMOKOHTPO/L: HCITOIB30BATh
MPUEMBE peUICKCHH 114 OLIEHKH
CHTyaUuu, BEIOOpa BepHOTO
PELIeHHA; - YMETD OLICHUBATh
PHCKH W CBOEBPEMEHHO
NPUHUMATB PEILIEHAS N0 HX
CHWXEHMIO; B) SMOLIAOHANBHDLH
MHTEIUIEKT, Mpearoiaratoliuii
cOPMHPOBAHHOCTh; BHYTPEHHEN
MOTHBALIHU, BKIIFOYAKOIIEH
CTPEMJICHUE K OCTHXKEHUIO ey
H YCIEeXy, ONTHMH3M,
HUHUIHATHBHOCTD, YMEHHE
NelicTBOBATE, HCXOOS W3 CBOUX
BO3MOWKHOCTEH, - 3MITATHH,
BKNIOUaKei cnocodHOCTL
TMOHUMATh IMOLHOHANBHOE
COCTOSIHHE APYTHX, YIHTBIBATD
€ro NpH OCYIECTBNEHUA
KOMMYHHKALIHH, CTOCODHOCTD K
COYYBCTBHIO H COMEPEKNBAHIIIO,
- COUMANbHBIX HABBIKOB,
BKJIFOUAIOULUX CMOCOOHOCTh
BLICTPaHBATh OTHOLIECHHUS C
IPYTHMH JH0ObMH, 3a00THTHCA,
TPOABAATb UHTEPEC H pa3peLlaTh

KOHpAUKT
OK 04 DddexTHBHO TOTOBHOCTE K CAMOPa3BUTHIO, - YMETE ONEpHPOBATh IIOHATHAMH:
B3aHMOLEHCTBOBATE H CAMOCTOATENBHOCTH U CITy4aiiHbIi ONBIT U C1ydaiiHOE cOBBITHE,
paboTaTh B KOJUIEKTHBE | CAMOONpPEHENeHHIO; -OBIAJICHHE | BEPOATHOCTD ClyualiHoro cobhITHS; YMETh
1 KOMaH[e HaBBIKAMU YueOHO- BEIYHCIATh BEPOATHOCTD C
HCCICA0BATEIBCKOM, NPOEKTHO | MCMONBE30BaHKEM rpadUUecKUX METOA0B;
Y COLMANBHON AeATEbHOCTH; MPUMEHATE GOPMYJIBI CIOKEHUS U
OBnajgesne yHUBEPCAIbHBIMU YMHOKEHHS BEPOATHOCTEH,
KOMMYHHKaTHBHEBIMH KOMOUHATOpHBIC PaKkThl U opMyBI IPU
AOeHCTBUAMK: ) COBMECTHAA pELUEeHNH 331a4; OLIEHUBATh BEPOATHOCTH
AEATENSHOCTh: ~ MOHUMATh U peanbHBIX CODBITHI; 3HAKOMCTBO CO
MCTIOTb30BATE PEeHMYLIECTBA Cly4alHbIMH BENMYHHAMH; YMEHHE
KOMaHIHOW 4 HHOMBHAYAIBHOH | IPHBOAMTH FIPHMEpPHI IIPOABICHUS 3aKOHA
paboTsl; fonsNIMX YKcen B IPHPOHBIX U

OOLLECTBEHHBIX ABJICHUAX; -~ YMETh
¢BOOOMIHO ONEPHPOBATDH MOHATHSIMM:
CTENeHb ¢ LIeTBIM MoKa3aTeneM, KOpeHb
HaTYpaJIbHOW CTelleHH, CTeNEeHb ¢




- IPHHAMATb UEIH COBMECTHOR
IeATeIbHOCTH, OPIaHH30BbLIBATE U
KOOPIAMHHPOBATh JEHCTBHA MO e
JOCTHKEHHMIO: COCTABIATD [IaH
NeHACTBUH, pacnpeae/sTh POIH ¢
YYETOM MHEHHH YYaCTHUKOB
00CY)KOATH Pe3y/bTATHI
COBMECTHOH paboThl; -
KOOPAMHUPOBATh U BEINOIHATE
paboTy B YCIOBHAX PEANBHOIO,
BAPTY&IBHOTO U
KOMOHHKUPOBAHHOTO
B3aUMOIEHMCTBHA; - OCYILECTBIAT
MO3UTHBHOE CTPAaTErH4eckoe
TIOBEACHUE B PA3IMYHbIX
CUTYaLHUAX, NPOABIATH
TBOPYECTBO W BoOOpakeHue, ObITh
UHHLIMATUBHbIM. OBIaIeHNHE
YHWBEPCAIbHBIMH
PETYISTUBHBIMHU ASHCTBUAMU: T)
NMPUHATHE ceOd U IPYrux Ioaeh: -
TIPUHUMATH MOTHBBI U apryMEHTHI
ApPYTYX THOJCH MpU aHanu3e
pe3yJbTaTOB NEATENLHOCTH,; -
ApPH3HaBATh CBOE MPABO U MPABO
Opyrax moneit Ha ownOKy; -
Pa3BUBATh CNOCOOHOCTD MOHUMATD
MUP € NO3HLUK APYTOTO YE€ROBEKA

palHOHANILHBIM TTOKA3aTeNIEM, CTEMEHD ¢
OeHCTBUTETBHBIM ( BELLIECTBEHHEIM )
NIOKa3aTeneM, norapudm 4ucia, CUHYC,
KOCHHYC U TAHTEHC MPOU3BOTBHOTO
HKUCNA; - YMETh ¢BOOONHO ONEepUPOBATh
MOHATHAMM: rpaduK yHKUIHH, oOpaTHas
GYHKIKA, KOMITIO3MLUS PYHKLIMH,
nuHelHas QyHKUUA, KBapaTH4Has
PYHKUMS, CcTeNeHHas QYHKUUA ¢ UEeNbIM
MoKazaTeneM, TPUTOHOMETPHUECKHE
byHKUHH, 0OpaTHEIS
TPUTOHOMETPHYECKHE (PYHKUMH,
nokasatenbHas u Jorapupmuyeckas
bYHKUMH; YMETE CTPOHTE MPaPUKU
(byHKUMIA, BRITONHATE Mpeodpa3oBaHus
rpadukoB QyHKUKI; - YMETE
UCTIOIL30BaTh rpaduiky GyHKUHE 114
M3YYEHHA MTPOLIECCOB U 3aBUCUMOCTEM
TPH pelleHrH 3a1ay U3 pYTUX YYeOHBIX
NPEAMETOB H W3 pPealbHOH XH3HU,
BbIpaKaTh POPMYNaMH 3aBUCHMOCTY
MeK 1y BeTUYHWHAMH, - CBOOOIHO
ONEPHPOBATH NOHATHAMU: YETHOCTD
GYHKUHH, NePHOIHYHOCTD yHKIHH,
OTPaHUYEHHOCTh (YHKLHH,
MOHOTOHHOCTb (DYHKUMHU, IKCTPEMYM
GYHKUMH, HAUOOIBLIEE U HAMEHbLIee
3HAuCHUS QYHKLUNM Ha IPOMEKYTKE,
yMeThb MPOBOIUTE HCClleA0BaHHE
(YHKLUY; - YMETh UCIIONTHIOBATh
cBolicTBa M rpaduky GyHKUMI 1718
pelleHNs YpaBHEHUH, HEPABEHCTR H
3a7ay ¢ napaMeTpamMu; u3olpaxarh Ha
KOOPAMHATHOMN MNOCKOCTH MHOMKECTBA
peLieHud ypaBHEeHHUH, HEPaBEHCTB ¥ HX
CHCTEM




OK 05 Ocyecmenamo
VCHIHYIO U NUCOMEHHYIO
KOMMYHUKQUUIO HA
20CY0apCmMBeHHOM
aseike Poccuiickoi
Dedepayuu ¢ yuemom
ocoberHocmen

B 06macTH 3¢cTeTHYECKOTO
BOCITHTAHMSA: - 3CTETHYECKOE
OTHOIIEHHE K MHpPY, BKJiOYas
3CTETHKY ObITa, HAYYHOTO U
TeXHUUYECKOro TBOPUECTRaA,
cCropTa, Tpyaa 1 001eCTBEHHbIX
OTHOIIEHHH; - CIOCOOHOCTh
BOCTIPUHHMATH Pa3Nu4HbIE BH/bL
UCKYCCTBa, TPAAHLIMH H
TBOPYECTBO CBOETO U JIPYTHX

YMETb ONEPUpOBaTh IOHATHAMH:
cpeaHee apu(pMeTHUECKOE, MEIAHA,
HauOoJbLIeE H HAWMEHbLIEE 3HAYCHUA,
pa3mMax, AUCNEpCHs, CTaHAapTHOE
OTKOHEHHE YMCNOBOro Habopa; yMeHHe
H3BJIEKATh, HHTEPIIPETUPOBATh
MH{pOPMALIMIO, IPECTABIEHHYI B
TabNHLAX, HA auarpaMmax, rpadpukax,
OTpPaX<atollyH0 CBOHCTBA PEAIBbHBIX
NPOLECCOB U ABIECHHH; NIPEACTARIATD
MHPOPMALINIO C

COLIMANBHOTO W
KYJAbTYPHOTO
KOHTEKCTA

HapoA0B, OI1YLIAaTh YMOLHOHANBEHOE
BO3ACHCTBUE HCKYCCTBA,; -
yOE€XKACHHOCTE B 3HAYUMOCTH A1
JIMYHOCTH M 0DLecTBa
OTEYECTBEHHOro H MUPOBOTO
MCKYCCTBA, 3THHUECKUX KYJIBTYPHBIX
TpaZHLIKiH K HAPOAHOIO TBOPYECTBA; -
FOTOBHOCTE K CAMOBBIPAXKEHHIO B
PasHBIX BHAAX HCKYCCTBA, CTPEMIEHUE
HPOSABJATE KA4ECTBA TBOPUYECKOH
nuuHOCTH, OBaaaeHue
YHUBEPCAIbHBIMUA
KOMMYHUKATUBHBIMU NEHCTRUAMMN: a)
OOLLIEHHE: - OCYLICCTBIATE
KOMMYHHKALMHN BO Beex cdepax
AHU3HW; - paclio3HaBaTh HEBEpOaNbHbIC
cpeacTsa o0UIeHUA, NOHUMATE
IHAUECHUE COLMANBHBIX 3HAKOB,
pacno3Haparh MPeANoChIiKY
KOHQUIHKTHEIX CHTYaUMH # cMATYaThb
KOH(IMKTBI; - pa3BEPHYTO H JIOTHYHO
H31arate CBOKO TOYKY 3peHHA C
HCTIONIB30BAHVMEM SI3LIKOBLIX CPE/CTB

MOMOILBIO TaOJIMLL U AMaTpamMMm;
HCCNIEI0BATL CTATHCTHYECKHE RAHHBIEC,
B TOM HHCNEC C NPHMCHEHHEM
rpapHYECKUX METOAOB H JIEKTPOHHBIX
CPENCTB; - YMETh QNEPUPOBATh
NOHATHAMHA, TOYKA, NpAMan,
NA0CKOCTh, NPOCTPAHCTBO,
JBYTPAaHHBIH Yo, CKPeiMBaIOILMECs
NpAMBIE, NAPaNIEabHOCTE H
NepneHANKYIApIOCTD NPAMBIX H
MJIOCKOCTEH, YIoJ MEXKAY NMPAMbIMH,
YToJll MEXKAY NPAMOU U NIOCKOCTEIO,
YTOJI MEXAY THIOCKOCTAMH, PACCTOAHHE
OT TOUKH 0 [UIOCKOCTH, PACCTOSIHUE
MEWCLY TIPAMBIMU, PACCTOAHUE MEXKIY
MIOCKOCTSAMM, - YMETh HCIONB30BATh
npH pClicHHUM 3a7a4v H3YUYCHHBIC d)aKTI:I
H TEOPEMBI TUNITAHHMETPUU, YMEHHE
OLUEHUBATL pa3Mepbl 0OBEKTOB
OKPYHaloLEero MUp




OK 06 IpossnaTs
rpaxaaHcKo-
MaTPUOTHHECKYIO
NO3HLHKD,
JAeMOHCTPHPOBATD
OCO3HAHHOE
NoBeAcHHUE Ha OCHOBE
TpaaULIHOHHEIX
ol01IeUeTOBEYECKHUX
LIEHHOCTEH, B TOM
YUCIIE C YIETOM
rapMOHH3alUH
MEKHALHOHATBHBIX U
MEWPETUTUO3HBIX
OTHOLIEHHH,
NPUMEHATD
CTaHAaPTH!
AHTUKOPPYMLUHOHHOT
0 MOBEJISHUH

- 0CO3HaHHWe o0yyarWuMncs
POCCRICKOH TpaXKaaHCKOH
MAEHTHYHOCTH; - LEJEHANPABIEHHOE
Pa3BUTUE BHYTPEHHEH MO3NUMH
JUYHOCTH HA OCHOBE TYXOBHO-
HpaBCTBEHHHIX LIEHHOCTEH HapoaoB
Pocculickoii Pexepauu,
UCTOPUYECKHX H HAUHOHATLHO-
KyJIbTYPHBIX TPaIHLHIA,
$OpMUpPOBAHNE CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBIC/IOBBIX YCTAHOBOK,
AHTHKOPPYNLUUOHHOTO
MHUPOBO33PEHHA

YMETh ONEPHPOBATE NOHATHAMU:
MPAMOYTOAbHAs CHCTEMA KOOPAMHAT,
KOOPIUHATHI TOYKH, BEKTOP,
KOOPIUHATHI BEKTOPA, CKAIApHOE
NpOU3BeAeHHE, YIOJ MEXKIY
BEKTOpPAMU, CYMMa BEKTOPOB,
MpOH3BeIeHHE BEKTOPA HA YKL,
HAXOAUTE C MOMOIUBKO H3YYEHHEBIX
bopMyN KOOPIMHATE] CEPEAHHBI
OTpe3Ka, PacCTOSHHE MEXKIY ABYMS
TOYKAMM, -YMETk BLIOUPATE
NOAXOAALIMY U3YUeHHBIR METOD ANs
peILIeHHS 32a49H, PaclO3HaABATh
MaTeMarTHyeckue QakxThl U
MaTEMATHYECKHE MOJIENTH B IPHPOIHBIX
1 O0LLECTREHHBIX ABIEHUSAX, B
MCKYCCTRE;

NpaBOCO3RAHMSA, IKONOTUYECKOH
KYJNLTYpBL, CIOCODHOCTH CTABHTL
LIETH W CTPOUTL KHU3HEHHBIE TI1aHkI; B
YaCTH Ipaxk1aHCKOrO BOCIUTAHUA: -
OCO3HAHUE CBOWX KOHCTUTYUHOHHBIX
TNpae U 00A3aHHOCTEN, yBaKEHHKE
3aKOHa M NPaBONOPAIKa; - IPUHATHE
TpaOULUHOHHBIX HAMOHATbHBIX,
of1eyenoBeYecKuX ryMaHUCTHUECKHX
1 AEMOKPATHYECKHUX LUEHHOCTEH; -
TOTOBHOCTh MPOTUBOCTOATE
UIIEOJIOTHH 3KCTPEMHU3MA,
HalMoHANU3Ma, KCeHoPOoGHH,
JNCKPHUMHHALIMH 110 COLUANBHEIM,
PEAMTHO3HEBIM, PacOBBIM,
HallMOHATBHEIM [IPU3HAKAM; -
TOTOBHOCTE BECTH COBMECTHYH)
AEATENBHOCTE B HHTEPECax
rpakaaHCKOTo OOLUECTBA,
Y4acTBOBATh B CAMOYIIPABIEHHH B
ob11e06pa3oBaTENbHON OPraHH3auun
M IETCKO-OHOECKUX OPraHu3alusX,
- YMEHHE B3aHMOIEHCTBOBATh ¢
COLMANBHBIMK HHCTHTYTAMMU B
COOTBETCTBHH ¢ UX GYHKUUAMH U
Ha3Ha4eHMEM; - TOTOBHOCTb K
T'YMaHWTAPHOH U BOJOHTEPCKOH
ACATEIBHOCTH; IaTPHOTHUECKOTO
BOCTIMTaHUSA: - CHOPMHUPOBAHHOCTD
pOCCHICKO# rpaknaHcKoM
MIEHTUYHOCTH, NATPHOTHIMA,
YBaXKEHUS K CBOeMY Hapoay, UyBCTBa
OTBETCTBEHHOCTH nepen PoanHoH,

yMeHHe NMPUBOIUTE PUMEPhHI
MaTEMATUYECKHUX OTKPBITUH
POCCHHACKOH U MUPOBOH
MaTEMAaTUYECKON HAYKH. - YMETh
ONEePUPOBATE MOHATUAMU: CAyYaHbIH
OTTBIT U ¢ydaiiHoe colbITHE,
BEPOATHOCTE CITy4alHOro COOBITHS;
YMETB BBIYMCIATE BEPOATHOCTS C
UCNONb30BAHMEM IPaPUUYECKUX
METOAOB; IPUMEHATE (BOPMYJIBL
CIIOXKEHUSA H YMHOXKEHUS
BEPOATHOCTEN, KOMOUHATOPHEIE
(aKThl M POPMYIIBI IPH PELLCHUU
3a[a4; OUEHUBATk BEPOATHOCTH
peanbHbIX COOBITHIL, 3HAKOMCTBO CO
CNy4yaliHBIMU BEJTMUUHAMU; YMEHNE
[(IPUBOMTE IPUMEPLI TTPOSBIEHUS
3aKoHa OOABIINX YUCeN B IPUPOIHBIX
U 00ILIEeCTBEHHBIX SIBICHUX




ropAOCTH 33 CBOU Kpai, CBOIO
Ponuny, cBOH A3BIK U KYALTYpY,
MPOILIOE U HACTOALLEE
MHOTOHALMOHANBHOIO HApoha
Poccuu;

- LEHHOCTHOE OTHOILEHHUE K
rocy1apCTBEHHBIM CHMBOJIaM,
HCTOPHYECKOMY U NPHPOJIHOMY
HaClIeAHI0, NAMITHHKAM, TPaAHLIHAM
HapozoB Pocchy, JOCTHXEHNAM
Poccun B HayKe, MCKYCCTBE, CIIOPTE,
TEXHONOTUAX H TPYAE; - NieiHa
yOeX AEHHOCTb, TOTOBHOCTh K
Cly:eHHIo H 3alnTe OTeuecTsa,
OTBETCTBEHHOCTD 3a ero cyasdy;
OCBOEHHbBIE 00YYaIOIIHMUCA
MEKMpeaIMETHBIC TTOHATHA U
YHUBepCalibHble y4yeOuble ACHCTBHSA
(perynsiTHBHBIE, MO3HABATEIIBHBIE,
KOMMYHHKaTUBHBIE); - CIIOCOOHOCTH
HX HCTO/BL30BAHKA B
MO3HABATENbHOH H COLUANIBLHOM
MPaKTHKE, TOTOBHOCTE K
CaMOCTOATENBHOMY MNAHUPOBAHUKD
M OCYUIECTBACHUIO YueOHOM
AEATENBHOCTH, OpPraHU3aluH
y4eOHOTO COTPYAHHYECTBRA C
nefaarornyeckuMu padoTHHKaMU H
CBEPCTHUKAMH, K YHACTHIO B
NOCTPOSHHUH UHAVBHAYAIBHOM
00pa30oBaTeNIbHON TPAcKTOPHH; -
OBNAfCHUE HABBIKAMH YYeOHO-
HCCEeIOBATENBLCKOMH, NPOEKTHOM H
COUMANILHOM NESTENBHOCTH




OK 07 CopneiictBoBaTth
COXpaHEHHID
OKpYyKaoUICH cpeabl,
pecypcocOepeeHHIo,
NPUMEHATH 3HaHNa 00
M3MEHEHHUM KJIMMAaTa,
NPHHUHWIIBL
OepexIBoro
TIPOM3BOJCTRA,

3P PeKTHBHO
NeHCTBOBATL B
uUpe3BblYaHHBIX
CHTYyauus

- HE OPUHHMATE AEUCTBUS,
NPHHOCALLKE BPEd OKPYKAOIUEH
Cpene; - YMETh NPOTHO3HPOBATD
He0IaronpUsATHBIE 2KONOTHYECKHE
NOCASACTBUA MPEANPUHHMAEMbIX
ACAUCTBUA, NPEAOTBPALLATD UX; -
PacIHPHTb ONbIT AEATENBHOCTH
3KOJIOTMYECKOHW HanpaBAEHHOCTH;

- YMETE ONEPUPOBATD [IOHATHSMH:
(yHKLMS, HeNpepbiBHAR (PYHKLIMA,
NPOHU3BOHAN, NEPBOOOPa3HAZ,
onpeJeNe Kb HHTErpai; YMeTh
HAXOANUTH [IPOH3BOAHBIC
MEMEHTAPHBIX PYHKLHIHA, UCHONbIY S
CIIPaBOYHBIE MATEPHAIbl; HCCAEAOBATD
B IPOCTEHILHX Cy4asx QPyHKUHH Ha
MOHOTOHHOCTD, HAXOAKTb
HaubonbuiHe U HAUMEHBLIHE
3naueHud QyIKUKiL; CTPONTb TpaQHKH
MHOIOUJIEHOB ¢ UCIOJb30BaHUEM
anmapaTa MaTEMaTU4ECKOTO aHaNH3a;
MPHMEHATD [IPOH3BOAHY IO NPH
pelIeHAH 3a1a4 Ha ABHIKCHUE, PEILATD
NPakTHKO-OPHEHTHPOBAHHLIE 3371341
Ha HanbonbLIKE U

- pa3pabaThIBaThL NJaH PEILIEHHS
ApobneMbl ¢ YUETOM aHaIN3a
HMECIOIIHMXCA MaTEPHAJILHLIX H
HEeMaTepHaJbHBIX PECYPCOB; -
OCYILECTBIATE [eeHANPaBIeHHbIH
TIOHCK NepeHoca CPeACTB U crocoboB
NEHCTBHS B POGECCUOHANBHY IO
cpeny; - YMETb NepeHOCHTh 3HaHUS B
NO3HABATE/BHYIO H TIPAKTHYECKYIO
00IaCTH HHIHEACATETLHOCTH; -
NIPESNAraTh HOBBIE MPOEKTEL,
OLIEHUBATE HAEH C TTO3ULIUH HOBH3Hb,
OPUTHHABHOCTH, NPaKTHHECKOH
3HAYMMOCTH; - 1aBaTh OLIEHKY HOBBIM
CHTYalHAM, BHOCHTE KOPPCKTHBLI B
AeATeNblOCTb, OLleHUBATD
COOTBETCTBHE Pe3yJhTaTOR LIETAM

HaUMEHbLUKE 3HAYEHHA, HA
HaXOXXAECHHE MTYTH, CKOPOCTH U
YCKOPEHHA; - YMEThb OlIepUpOBaTh
NOHATHAMM: ABHIKEHUE B
NPOCTPAHCTRE, NOJ00HbBIE (PUTYPhI B
MPOCTPAHCTBE; UCTIONb30BATh
OTHOLLEHHE TUIOWAAEH MOBEPXHOCTEN U
00BEMOB NOJOOHBIX GUTYP NpH
perieHH 3a1ay; - YMETh BEIYHCIIATh
reOMETPHUYECKHE BEIMUUHE] (1MNa,
yroia, Imiomais, 00beM, Naolaib
MOBEPXHOCTH), HCITONB3YA HU3YYEHHBIE
thopMyIIbl U METO/IBI

OK 01. BeibupaTe cnoco0bl pelicHHs 3a7a4 MpodeccHOHANBHON AeATENLHOCTH NPUMEHUTENBHO |

paznHYHbBIM KOHTCKCTAM;

OK 02. Hcnonib30BaTk COBpEMEHHBIE CPEACTRA TIOHCKA, AHAIW3A U MHTEPTIPETALUK HAGDOPMALIHH 1
MHOOPMALHMOHHbBIE TEXHONOTHM /715 BLUTONHEHRS 337124 NpodeccUoHaNbHOl AeATeNsHOCTH;

OK 03. [InanupoBaTh U peanu3oBbIBaTh COOCTBEHHOES MPO(ECCHOHANBHOE U THYHOCTHOE PA3BHTHC

NpEANPUHUMATENRCKYI)  AeATENhHOCTE B npodeccronanshon  chepe,
(MHAHCOBOH MPAMOTHOCTH B PA3IHYHBIX KH3HEHHBIX CHTYALIMAX;

HCITONB30BaTE 3HAHHA 1

OK 04. 3¢ dexTnrHO BrauMoaelcTBOBaTE U paboTaTh B KOJUIEKTHBE U KOMAHAE;

OK 05. OcywecTRAsATh YCTHYIO M MUCbMEHHYH KOMMYHHKALIMIO HAa FOCYAApCTBEHHOM S3bll
Poccuiickoi @enepaunn ¢ yueTom 0COOEHHOCTEH COLIMATILHOTO M KYJBTYPHOIO KOHTEKCTA,



OK 06. [lpoaBasaTe rpamkaaHCKO-NATPHOTUYECKYH) MNO3HLUMIO, JEMOHCTPHPOBAaTh OCO3HAHHOE
NOBEACHHE HA OCHOBE TPAJAMIMOHHBIX OOIIEYENOBEHECKHX UCHHOCTEH, B TOM YHCAE C YYETOM
TapMOHU3ALHU  MEKHALHOH@IBHBIX N MEXPEIUIHO3ZHBLIX  OTHOWIEHWH, MNPUMEHATH  CTAHAAPTHI

AHTHKOPPYHUWUOHHOTO NNOBCASHUA,

OK 07. CopeicTBOBaTL COXPAHEHHIO OKPY)KAalOIIeH cpelpl, pecypcocOepekeHnto, NPUMEHSITh
3HAHMA 00 M3MCHEHMHN KAMMATa, NPHHLMILL OEPEeXIIMBOTO MPOH3BORCTBA, >PPEeKTHBHO NeHCTBOBAThL B

ype3BbIYaiHBIX CUTYALMAX,;

OK 08. Mcnonp3oBaTh cpeaAcTBa (PUIHUYECKON KYNBTYPbI AJIA COXPAHCHHA U YKPEIICHHA 300POBLS B
npouecce NpodeccHOHANLHON AesiteNsHOCTH W MOJJICPKAHWA HEODXOAMMOro ypoBHA (H3Hveckon
NIOATOTOB/ICHHOCTH;

OK 09. MMone3sosarses NpodecCHOHANBHOH AOKYMEHTALMEH HA I'OCYAapCTBEHHOM H HHOCTPAHHOM

A3bIKAX.
{n. 3.2 8 pen. Ilpukaza Munnpocsewenus Poccnu ot 01.09.2022 N 796)

[MK 1.1. MNoabupats nauwbGonee ONTHUMAaNbHBIE PCLIEHHS W3 CTPOMTE/IbHBIX KOHCTPYKLMA H
MaTepyaioB, paspabareiBaTe Y31l W JETAIH KOHCTPYKTHBHBIX JJIEMEHTOB 3JaHMH U COOPYXKEHHH B
COOTBETCTBHH C YCIOBHAMH BKCIUTYATAlMH M HA3HAUCHHAMM,

MK 1.2. Betnoanats pacyersl 1 KOHCTPYHPOBAHUE CTPOUTENBHBIX KOHCTPYKLIUH;

[NK 1.3. PazpabaTeiBaTb ApXUTEKTYPHO-CTPOMTEIBHBIE YEPTEHH € HCNOAB3OBAHHEM CPEICTB
ABTOMATH3HPOBAHHOTO NMPOCKTHPOBAHHNA,

MK 1.4. VYwyactsosatb B pa3paboTke MNpoekTa TNPOM3BOACTBA padOT ¢ MNpHUMEHEHHEM
WHQOPMAITHOHHEIX TEXHOIOTHH.

3.4.2. BeinonHeHHEe TEXHOIOTMYECKUX ITPOLECCOR Ha 00BEKTE KallUTAIBHOIO CTPOUTENBCTRA:
TK 2.1. Bemmonusats moAroToBUTeNbHbIe padOTH Ha CTPOUTENBHON [NOWIAJIKE;

K 2.2. BEHINOTHATb CTPOUTCABHO-MOHTAXHEBIE, B TOM YHMCIE OTACHOYHbIE paboTel Ha OOBEKTE
KalUTAIBHOTO CTPOUTE/ILCTRA,

1K 2.3. [IpoBoauTs onepaTHBHBIN yueT 00beMOB BHITIONHAEMBIX paboT W PacXoA0B MAaTEPHANIBHBIX
pecypcos;
MK 2.4. OcymecTBNaTE MEPONPHATHS NO KOHTPOJK) KAYECTBA BHIMOJHAECMBIX padoT F

pacxonyembiXx MaAaTCPUANOB,

3.4.3. Opranuszaims JeATeNbHOCTH CTPYKTYPHBIX NOApasfesieHnil TPH BbINOAHEHUH CTPOHTENBHO
MOHTAXHBIX, B TOM YHCIAC OTACNTOYHLIX paﬁOT, JKCNIyaTaulH, pPEMOHTE H pPCROHCTPYKUHH 3J]3Hldﬁ I

COOpPYXEHUM:

IK 3.1. OcylecTBAATE ONEPATHBHOE TNAHHPOBAHUE JEATENBHOCTH CTPYKTYPHBIX NOApa3aeneHH
MpH NPOBEACHUU CTPOUTENLHO-MOHTAXKHBIX PaboT, B TOM YHCE OTASNOUHBIX paboT, TEKYIEero peMoHT
1 PEKOHCTPYKLHMH CTPOUTENBHBIX 0OBEKTOR,

MK  3.2. Ob6ecneunsate paboty  CTPYKTYPHBIX  MOAPA3ACNEHWA  NPH  BBHINOJIHEHH
NPOU3BOACTBCHHBIX 3ana4,

MK 3.3. ObecneydpaTh BecHHE TEKYIEH M HCNONHHMTENbHON AOKYMEHTANHHK IO BBHITIOJHAEMbI



BH/IaM CTPOHTENbHBIX padoT;
1K 3.4. KoHTponupoBath H OUCHUBATH JEATENLHOCTL CTPYKTYPHBIX [10Apa3IeNneHHiH;

MK 3.5, OO0Gecneuusats coOmwaeHne  TpeboBaHUH  OXpaHbl  Tpyaa, 0€30MacHOCTH
YKHU3HENEATENHHOCTH H 33UIMTY OKPY>KArOUIeH cpelibl NPH BHINOJHEHHH CTPOHUTENBHO-MOHTAXHBIX, B TOM
uyycne OTAENOYHBIX paboT, peMOHTHbIX paloT M paboT NO PEKOHCTPYKIMH W 3KCNIyaTauuu
CTPOMTENBHBIX OOBEKTOB.

3.4.4. Opraun3aums BiaAos paboT Npy 3KCNAYaTALUU U PEKOHCTPYKUHNH CTPOHTENIBHBIX O0BEKTOB:
IK 4.1. OpraHu3oebiBaTh padoTy N0 TEXHHYECKOH IKCIINYATAUKH 30aHMH H COOPYIKEHHA,

[IK 4.2. BeinonHaTh MEPOIIPHATHA N0 TEXHHYECKOH IKCIUTYATALWM KOHCTPYKUUH M MHKEHEPHOTO
00opyaoBaHus 3AaHUH;

MK 4.3. llpuHumaTte ywacTe B JHACHOCTUKE TEXHHYECKOTO COCTOAHMA KOHCTPYKTHMBHBIX
MEMEHTOB IKCMAYAaTHPYEMbIX 3AaHWH, B TOM YHCJIE OTAEAKM BHYTPEHHUX W HAPYKHBIX TOBEPXHOCTEH
KOHCTPYKTHBHbIX 3IEMEHTOB 3KCIUIYaTHPYEMBIX 31aHHH;

[TK 4.4, Ocy\iecTBIATL MEPONPUATHS MO OUEHKE TEXHHYECKOrO COCTOAHHA H PEKOHCTPYKLHH
30aHHH,

2. CrpykTypa n conepxanue odweodpa3oBarenbHOI AHCHHIVIHHBI
2.1. O6bem AMCUMNJIMHBI H BHABI Y4€0HOH padoThl

Bua yuebuoii paborn! Oobem B
uacax

O0nem 00pa3oBATENBHOL NPOTPAMMBI AHCLHILIHHBI 330

B T.4.

OcHoBHOE coaepAKaHue 310

BT, 4.:

TEOPEeTHYECKOE 00YUEeHHEe 112

NPaKTHYECKHE 3AHATHA 168

IMpodeccHOHATLHO-0PHEHTHPOBAHHOE COACPKAHHE (COACPKAHHE MPHKAATHOTO 26

MOAY.JI11)

BT. 4.

TeopeTHUECKOe 00yUeHHe

NPAKTHUYECKHE 3AHATHS

CamMocTonaTelLHas padoTa 20

IpomexyTouhas aTrecTauun (IKIAMeH) 4




2.2. TemaTnuecKui MJIaH H COAePKaHHE THCUHNIHHBI

HaunmenoBanne Conepxanne yyebHoro MaTepuana (0OCHOBHOE H NPoPecCHOHATILHO Ob6vem DopMHpYeEMBIE
pa3aenoB H TeM OPUEHTHPOBAHHOE), 1AGOPAaTOPHLIEC H IPAKTHYECCKHE 3aHATHS, IPHKJAAH0I MOAYIbL 4acoB KOMIETeHHUH
1 2 3 4
OcHoBHOE coaepxaHue
Paznen 1.
IlosTOpenHe Kypea
MaTeMATHKH 18
OCHOBHOH IWKOJIBI
Tema 1.1 Lens u Coaepxanve yuebHoro Marepnana
33/1a4 MaTEMATHKH
[ph OCBOCHHH Ba30BbIc 3HAHUS K YMEHHUA 10 MaTEMATHKE B MPO(ECCHOHANLHOMN Y B MOBCEAHEBHOM 2
CHEUHAILHOCTH JI€ATENBHOCTH.
KomOuHupoBaHnHoe 3ausaTHE
Tema 1.2 Uncnan | Coaepxanue yyeOHOro MaTeprasa
BLIYHCIIEHHA. JefCTBHA Hall NONOXHTSIBHEIMY K OTPULATENLHBIMHU YHCAAMH, ODbIKHOBEHHEIMU H 2
Belpaxenus u AecATHUHBIMH Apobsmu. JleficTBus co cTeneHsaMH, GOPMYIIb COKPALLEHHOIO YMHOKEHHUS. OK-01. OK-02
npecbpaizoBaHus ’ ?
OKO03, OK-04,
KomBunupoBaHHOE 3aHATHE 0K-05, OK-06,
Tema 1.3. [IpodeccronanbHO-OPHEHTUPOBAHHOE COAEPHAKAHNE (COACPKAHHE MPUKIAAHOTO OK-07 TK. ..
['eoMeTpus Ha MOAYJIA) 2
NJIOCKOCTH Buas! naockux ¢ouryp u ux muowans. [IpakTHKO-0pUEHTHPOBAHHbIE 3a/a4H B Kypee
reoMeTPUH Ha TIOCKOCTH
ITpakTuueckoe 3aHaTHE
Tema 1.4 Conepxanue y4eDHOrQ Marepuaia
[TpouenTHBIE [TpocTbie NpOLIEHTHI, pa3Hble cNOCOObl UX BEIYHUCIEHHS. CI0MKHBIE [TPOLIEHTBI 2
BBIYUCIIEHNA
HpakTHdeckoe 3aHaTue
Tema 1.5 YpasHenus | CopaepwaHue yyeOHOro MaTcpuana
¥ HEPABEHCTBA Jhuneiubie, KBaApaTHEIE, IPpOOHO-THHEHHEIC YPABHEHHS U HEPABEHCTBRA 2
IMpakTHieckoe 3aHATHE
Tema 1.6 Cuctemsl Conepxanue yyebHOTro MaTepnaia
ypaBHEHUH U Crnocobbl peleHns cHeTeM NUHeHbIX ypaBHeHu#, [TonsTus: matpuna 2x2 u 3x3, 6
HEPABEHCTB onpeaenuTens MaTpribl. Meroa INaycca. CHcTeMbi HETMHERHBIX ypaBHeHHH. CHeTeMBbI OK-01, OK-03,
HEPaBEHCTB OK04, OK-07

KoMOMHHpOBaHHOE 3aHATHE

Tema 1.7 Bxoanoii

CoaepxaHue yyebHoro Marepuala




KOHTpONb Briuncnenns n npeobpasoBaHns. ¥ paBHEHUS U HEPaBEHCTBA. ['eoMeTpHs HA MNOCKOCTH 2

KoHtponbHaa pabota
Paznen 2 [Ipsimbie u
MJIOCKOCTH B
NpOCTPaHCTBe

18

Tema 2.1. Ocuoshsle | Conepxanue yueGHOTO MaTepuyasa
TIOHATUS [Ipeamet crepeomeTpH. OCHOBHBIE NOHATHA (TOYKA, NPAMast, IIIOCKOCTh, TPOCTPAHCTEO). 2
CTEPEOMETPHH. OcHoBHBIE aKCHOMBI cTepeomeTpun. [lepecekatomyecs, napaniensHele U
Pacnonoxenne ckpelunBawoltecs npsaMele. IIpu3Hak ¥ cBONRCTBO CKpEUBAIOLIMXCA NpsiMbIX. OCHOBHEIE
NIPSMEIX H TPOCTPAHCTBEHHEIE (PUTYPEL.
IJIOCKOCTEN KomOuHnpoBanHOe 3aHATHE
Tema 2.2. Conepxanue yueOHOro MaTepuasa
ITapannensHocThb [TapastenbHele npsamas H wiockocTb. Onpenenerne. [pusnak. ColicTsa (¢ 2
MpAMLIX, NPAMOIi U nokaszareabcteoM). [lapannenshele miockoctd. Onpenenexue. [1pusHak. CpoiicTra (¢ 2
TIIOCKOCTH, IOKA3aTe/ILCTBOM), TeTpasap u ero »emMeHTsl. [lapannenenunen u ero 3JI1eMeHTEL
NJIOCKOCTEH CroiicTBa NPOTHBOMONOKHBIX [paHeil ¥ AMaroHaned napannenenunena. [loctpoenue

ceueHui. Peluenue 3anay.

KoMOHHHpOBaHHOE 3aHATHE
Tema 2.3. Coaepxanue yuebHOro MaTepHaia
[Nepnennykynapuocts | [lepnenaukynspHbie npaMele. [lapannenpHble NpAMbIE, NEPIEHAMKYIAPHBIE K MIOCKOCTH. 2
NPSIMBIX, NPAMONA U [IpH3HaK nepneHIuKyIspHOCTH IPAMOR U iockocTH. JlokasaTenbeTBo. [lepneHaAuKyasap 2
TMJI0CKOCTH, M HakJIoHHaA. [lepneHauKyAsApHbIE NIOCKOCTU. [IpH3HaK MepneHIMKY IAPHOCTH
TJIOCKOCTEN nyockocTeil. JlokazatensctBo. PaccTosinys B npocTpaHcTBe

KombuHHpoBaHHOE 3aHATHE
Tema 2.4. Teopema o | Conepxanue yuyebHOro MarepHana 2
Tpex Teopema o Tpex neprenaukyiapax. Joka3zaTenabCTRO. ¥ Mol MEXAY MpAMOR U 2
NepneHaAuKyaapax TUIOCKOCTBIO. YT 0N MeKAY MIOCKOCTAMU

KoMOUHUPOBAHHOE 3aHATHE
Tema 2.5. TpodeccnoHaNBHO-OPHEHTHPOBAHHOE COfepkaHHe (coaepiKaHHe NPHKASIHOTO
[Tapannenstbie, MOAY.1A) 2
MEepHNeHIKHKYIAPHbIE, | AkcUOMBI cTepeoMeTpud. [lepneRIUKYISPHOCT NPSMOH U MIOCKOCTH, NapalieNbHOCTh
CKpelIHBAIIHECH OBYX NPAMBIX, NepNeHAHKYISPHBIX MJOCKOCTH, NEPNEHIMKYIAPHOCTD ITOCKOCTEN
npsAMbIe [TpaxTHYeCKOE 3AHATHE
Tema 2.6. Pemenue (ConepxaHue yueOHOro maTepuana
Ansan TTngmuie W Pacnonoxenue npaMbIX B TIOCKOCTeH B mpocTpaHcTBe. [lepneHAnKyIApHOCTE H 2




NNNOCKOCTH B

NapalnelbHOCTE TIPAMBIX H NJIoCKoCTEH. CerlllHBalOUlHeCH npsamble

IPOCTPAHCTBE KontpoJsbHan pabora
Paznen 3.
Koopaunare: u
BEKTOPbI 14
Tema 3.1 Jlekaptoser | Conepkanue yueOHOro MaTepuana
KOOPAHHATEHI B
NPOCTPaHCTBE. JlexapToBbl KOOPAHHATHI B NpocTpancTre. [IpocTelinye 3anaul B KOOpAMHATAX. 2
PaccTostHie MexXIy PaccrosHne Mexly IByMS TOUKAaMH, KOOPAUHATEI CEPEANHBI OTPE3Ka 2
ABYMS TOYKaMH,
KoopauHaThl KomOunuposanHoe 3aHaTne
CEpeANHB] OTpe3

Tema 3.2 Bekroprt B | CoaepxaHue yuebHOro Marepyana

npocTpaHcTBe. ¥ron | Bektopsl B npocTpaticTBe. CloKeHHE U BBIUHTAHUE BEKTOPOR. Y MHOXKEHHE BEKTOP4A Ha

MEX Iy BEKTOpamMu. | uucio. KomnnaHapubie BeKTOpEL. CKalspHOE NPOU3BEAEHHNE BEKTOPOB. PaziomkeHne 2

CxansipHoe BEKTOpPA NO TPeM HEKOMIUIAHAPHLIM BekTopaM. KoOpAHHATHI BEKTOpa, CKanspHoe 4
npou3BeneHNe NPOU3BEACHNE BEKTOPOB B KOODAMHATAX, YIOJ MEXAY BEKTOPAMU, YTON MEKIY NIPAMOH U
BEXTOPOB TUIOCKOCTBIO, YTON MeXAY IUIOCKOCTSIMU. YPaBHEHHUE [JIOCKOCTH.
KoMOHHHpOBaHHOE 3aHATHE

Tema 3.3 Ilpaktuxo- | IlpodeccHonaILHO-OPUCHTHPOBAHHOE CONCPRAHME (COALPKAHME NPUKIIATHOTO
OPHEHTHPOBAHHbIE Moayas) 2
3a0auM Ha KoopauHathas nnockocTb. BeIUKCIEHHE PACCTOAHWA U TIOILAAEN Ha NIOCKOCTH.
KOOPIMHATHOH KonuyecTBeHHBIE pacyeTh
NAQCKOCTH IIpakTHyeckoe 3aHATHE
Tema 3.4 Peineune Conepxanue yueOHOro MaTepHana
3ana4. KoopanHatel H | JlekapTOBBl KOOPAMHATEL B IpOCTpaHCTRC. BekTopsl B npocTpadceTBe. CNoKEeHHE U
BEKTOPBI BHIYUTAHUE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4Hc0. KoMIlIanapHble BEKTOPH. 2

CkangpHoe npoH3BeicHHE BEKTOPOB. PaznokeHue BEKTOpaA MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpocTeiiuiue 3aaun B koopauHatax. KoopanRaThl BEKTOPA, pACCTOAHNIE
MEXAY TOUKAMH, KOOPAMHATH] CEPeUHBl OTPE3KA, CKANIPHOE NPOU3BeeHHE BEKTOPOB B
KOOpAWHATAX, YTON MEXY BCKTOPAMH, YIOJ MEeXAY NPAMOMH U [IOCKOCTEIO, YTOJI MEKAY
TUTOCKOCTAMU

KontpoasHas pabota

Pazaen 4. OcHoBbl TpuroHoMetTpun. TpHronoMeTpHueckHe PyHKUHH

38

Tewma 4.1
TpuronomeTpudeckye

ConepxkaHue yuebDHOTO MaTepUaa

Pannaunas Mepa yrna. IToBopoT Touku BokpyT Hayata koopavHar. OnpeleneHue cUHYyca,




byHKUUN KOCHHYCA, TAHTEHCA ¥ KOTAHTEHCA. 3HAaKHW CHHYCa, KOCUHYCA, TAHI€HCA M KOTAHTEHCA Mo 2
NIPOM3BOJILHOTO YIJ1d, | YETBEPTSIM. 3aBUCHMOCTD MEXAY CHHYCOM, KOCHHYCOM, TAHTE€HCOM M KOTAHTEHCOM 2 OK-01, OK-02,
gyucya. Paguandasg n OJHOrO M TOIO XKE Yria OK03, OK-04,
rpagyctas mepa yrna | KomOMRMpOBaHHOE 3aHATHE OK-05, OK-00,
OK-07 TIK...
Tema 4.2 Ocnoeubie | Cozepanune yuebHOro maTepHana
TpUronomeTpuueckie | Tpuronomerpuueckue ToxaecTea. CHHYC, KOCHHYC, TAHI€HC M KOTAHTEHC YIVIOB O H - Q.
TOXAecTBa. Dopmysl | (DopMyIIbI IPHBEUEHHUA 2
NPHBEACHHS 2
Tema 4.3 Cunye, Conepxaunue yuebuoro matepuana
KOCHIIYC, TAHI'€HC Cymma 1 pazHocTs cuHycoB. CyMMa H pazHOCTb KOCHHYCOB. CHHYC ¥ KOCHHYC ABOHHOIO
CYMMBI H Pa3HOCTH yriia. @opMyJibl IOJIOBMHHOTO yria. [Ipeobpasosanng cyMMbl TPHTOHOMETPHYECKHX 2
AByx yrioB CvHyc w | GYHKUMIA B IPOU3BEACHNE M NIPOH3BECHNA B CyMMY. BhlpaxeHne TPHTOHOMETPUIECKHX 6
KOCHHYC ABOHHOTO dbyHKkUMH yepes TAHTeHC NOJOBUHHOFO apryMeHTa. [Ipeobpa3sosanns npocTefiux
yrna. opmynbl TPUTOHOMETPHYECKUX BbIPAKEHHH
NOJIOBUHHOTO YIia KomOnHrpoBaHHoOe 3aHATHE
Tema 4.4 OyHKLMN, Coaepyxanue yucOHOro Matepmuana
HX CBOWMCTBA. OfnacTe onpejeneHns U MHOKECTBO 3HaueHHH GyHxuui. YETHOCTL, HEUETHOCTD,
Crnocobri 3aanns NEPHOAUYHOCTE GyHKIMHA. Crnocobul 3aaaHus hyHKUMH 2
byHKIENT KoMOHHNpOBaHHOE 3aHATHE
Tema 4.5 Copepxanne yuebHoro Marepuana
TpuroHomeTputeckue | OBnacTh onpeneneHus H MHOXKECTBO 3HAYEHHUI TPHIOHOMETPUUECKNX DYHKUHIL
PYHKUUN, UX YETHOCTD, HEYETHOCTD, NEPHOIUYHOCTL TPUroOHOMETpHYeCKUX (yHKUMIE. CROACTRBA U 2
CBOMCTBA ¥ rpaMki | rpaduku PYHKIHA Y =cos X, ¥ =SIn X, ¥ =tg X, y = ctg x.
KoMO6MHHPORAHHOE 3aHATHE.
Tema 4.6 ConepxaHue yuebHOro Marepuana
[Tpeobpazosanne Cxatne ¥ pacTsxeHHe rpauKos TPUTOHOMETPHYECKUX GyHKUMIA. [Ipeobpa3zoranne 2
rpadUKOB rpathHKOB TPUrOHOMETPHUYECKUAX DYHKIIMH
TPHTOHOMETPHYECKUX | [IpakTHYECKOe 3aHATHE
byHKIMA
Tema 4.7 Onucanue INpojeccnoHaTLHO-OPHEHTHPOBAKHOE COEPRAHNE (COACPIRAHME NMPHRKIAAHOTO
NPOU3BOJACTBEHHBIX Moay.as) 2
NpoleccoB ¢ Henonb3oBalke CBOMCTB TPHrOHOMETpHUuECKHX GYHKIINKA B NpodeccHOHANBHBIX 3aavax
NoMOILEIO rpapukoB | [IpakTHuecKoe 3aHATHE
dhyuximi
Tema 4.8 ObpaTHBIE Conepxanue y4yebHOro MatepHaia
TpurotoMerpuueckue | OOpaTHble TpHroHOMeTpyueckue GpyHkuuk. UX croiicTBa U rpadhuku 2

thyHKIHM

KoMOHWHUpORaHHOE 3aHATHE




Tema 4.9

Coaepxanve yuebHoro matepiana

TpuronoMeTpHyeckHe | YpaBHeHHE COS X = a. YpaBHEHHE $in X = a. YpaBHeHHe tg X = a, ctg X = a. PenieHue 2
YPaBHEHUS H TPUTOHOMETPHUCCKUX YpaBHEHHH OCHOBHBIX THNOB: MPOCTECHLINE TPUTOHOMETPUYECKUE 6
HEepaBEeHCTBA ypaBHEHH, CBOAAILUECS K KBAAPATHBIM, peLlaeMble pas/ioKeHHeM Ha MHOXKHTENH,
oaHoponHeie. [IpocTeiilie TPUTOHOMETPHYECKHE HEPABEHCTBA
KoMOWHWpPOBaHHOE 3aHATHE
Tema 4.10 Cucremb | Cogepxxanue yueGRoro marepuana
TPHFOHOMETPUYECKUX | CUCTEMB] MPOCTEHLIMX TPUTOHOMETPUYECKHX YPABHEH M 2
ypaBHECHUH KoMONHUpOBaHHOE 3aHATHE
Tema 4.11 Peinenue Conepxkatue y4yeOHOro MaTepHaia
33J24. OCHOBBI [IpeoGpaszoBatne TPUTOHOMETPHUYESCKHX BBIpAXKEHUI, PelleHe TpUroHoMeTpUYECKUX 2
TPHIOHOMETPHH, ypaBHEHHA M HEPABEHCTB B TOM YHCIIE ¢ HCMOJIB30BAHHEM CBOMCTB (PYHKLHIL
Tpuronometpuyeckue | Konrponetas padota
(bYHKUHA
Pa3zpen 5.
KomnuekcHnie
YUCaa 8
Tema 5.1 Copepxanue yyeOHOro Mmarepuana
Komnnexcueie yncna | [oHaTHE KOMIUIEKCHOrO uKicaa. ConpsakeHHbIe KOMILIEKCHEBIE YHEa, MOAYb M ApTYMEHT
KOMILIEKCHOTO yucna. dopMa 3alHCH KOMIIEKCHOTO YHCIIa (reoMeTpHYecKas, 2
TPUTOHOMETpHYECKad, adrebpandeckas). Aprmerndeckre IeHcTBUA ¢ KOMILUICKCHBIMHA 2
YHCIIaMHA
KoMOGHHUpOBaHHOE 3aHATHE
Tema 5.2 CoaepxaHue ydyeOHOro MaTeprana
[puMeHeHUe BhinonHeHne pacueToR ¢ MOMOLIbIO KOMIUIEKCHBIX uKce. [Ipumepsl ncnonb3oBanus 2
KOMILJIEKCHBIX YHCEN | KOMMJIEKCHBIX YHCel
[IpakTHYeCKOE 3aHATHE
Tema 5.3 Coaepxkanue yuebHOro Marepmana
[IpuMeHeHne KouTpoaoHan paboTa 2
KOMILIEKCHBIX YMCeN
Pasznen 6.
IMpoussoanan
Pyuxunm, ee 36
NpUMEHEeHHE
Tema 6.1 [ToHatne ConepxaHde yyeOHOro MaTepHaa
NPOU3BOAHOM. Onpenenenne YHCIOBOI NOCHEIOBATENBHOCTH H CIOCOOH ee 3aJanua. CBoiicTea
(PopmMyJNBl H IPaBKAa | YUCHOBLIX MOCHEOBaTebHOCTEN. Onpenenerue npeaena nocne10BaTe]bHOCTH. 2
onddepeHuuposanya | BeluuciaeHue npenesios nocneaosarensHoctei. [penen GyHKUNH Ha OECKOHEYHOCTH.




[penen ¢pyHknun B Touke. [lpupamienue aprymenta. [Ipupanienve pynxumu. 3agayu,
NPUBOAALINE K IOHATHIO NpoK3BoAHOH. OnpeseneHe Npou3BoIHOH. ANTOpUTM
OTbICKAHHA MPOH3BOAHOM

KoMOGHHHpOBaHHOE 3aHATHE

Tema 6.2 ConepxaHHe yueOHOro MaTepHana
[TpousBoasbie Dopmyas! auddeperunpopanng. [Ipapnia auddepenunpopanns 2
CYMMBI, PA3HOCTH KomGuHUpoBaHHOe 3aHATHE 4
NPOU3BEACHUS,
YaCTHOTO
Tema 6.3 ConeprkaHue yyebHoro mateprana
[TpoussoanbIe Onpegenenne cnoxnoi yHxuun. IIpon3sBoaHAs TPUTOHOMETPHYECKUX PYHKIMHA. 2
TpuroHomeTpuueckux | [IponssoaHan cnoxHoi GpyHKUMH 4
bynkumi. KoMOuHKpoBanHOE 3aHATHE
[TpouszBoaHas
CNOXMHOU QYHKLHY
Tema 6.4 I[Toustne 0 | ConepskaHue yuebHoro MaTepHana
HEMpEPHIBHOCTH [TousTte HenpepbieHoil pyrKUMM. CBolicTBa HelpepbiBHOM QYHKUMH. CBA3L MEXTY 2
byHkund. Metoa HEMPEePbIBHOCTBIO W AUBPEPEHUMPYEMOCTRIO PYHKLIMH B TOUKE, ANMOPUTM pelicHKA
MHTEPBAJIOB HEPaBEHCTB METONIOM MHTEPBAJOB
KoMGuHHpOBaHHOE 3aHATHE
Tema 6.5 Conepxanue yueOHOrO MaTepHaia
[eomerpuueckuii n I'eoMeTpUYECKHH CMBIC TPON3BOAHON PYHKLNH — YINOBOH K03 PuuHenT KacaTenbHOM K
HU3NIECKHTT CMBICT rpaduKy QYHKUMH B TOUKE. YpaBHeHHE KacaTeJabHOMH K rpapuky GyHKIMH. AJTOPUTM 2
MPOU3BOAHON COCTABNEHUA YpaBHEHHA KacaTensHoH K rpaduky pyHkumu y=f(x 2
KoMOUHMpPOBAHHOE 3aHATHE
Tema 6.6 Cogep:xanue y4eOHOTO MaTepHasia
®u3znyeckuil cMbics | PHaHYECKMH (MEXaHWUECKUH) CMBICA MPOU3BOAHON — MTHOBEHHAS CKOPOCTb B MOMEHT 2
NPOU3BOAHOM B BpeMeHH t: v =S8’ (t)
npodeccHonalbHbIX | KoMGUHHpOBaHHOE 3aHATHE
3ajaqax
Tema 6.7 CopepxxaHue y4ebHOro MaTepraia
MOHOTOHHOCTE Bo3spacranue 1 yOpiBaHue QYHKUMH, COOTBETCTBHE BO3pACcTaHHs B YOBIBaHNA QYHKUHH
$ynkuun. Touku 3HaKy NpoHu3BoAHOM. [ToHsTHE NpOH3BOAHOI BBICILErO NOPAAKA, COOTBETCTBUE 3HAKA 2
IKCTPEMYMA BTOpOi1 TPOW3BOXHON BbIMYKIOCTH (BOTHYTOCTH) GYHKUHMH Ha OTpe3Ke. 3aJaqn Ha 2

MAKCHUMYM H MHHHMYM. [IoHATHE ACHMNTOTHI, CNIOCO0B! HX ONpeaeneHHs. AITOpHTM
HecnenoBaHis QYHKLNH U OCTPOEH!A e rpaduka ¢ NOMOLIBIO Npou3BoAHOH. JpoOHO-
ndHeiinas QyHKIUsA

KomOuH HpOBAHHOC 3aHATHE

OK-01, OK-02,
OKO03, OK-04,

OK-05, OK-06,
OK-07 IIK...




Tema 6.8

Conepxanue yuebHoOro Marepuana

Hcenenopanne Hccnenosanre ¢yHKLMM HA MOHOTOHHOCTB U OCTPOEHHE IPadUKOB. 2
byHKUHH K KombuunpoBanuoe 3anatue 2
NOCTPOEHHE
rpatdukos
Tema 6.9 Coaepxxanue yuebHOro MaTepyana
Hanbonbuwiee n Haxoxaenue HanboNbLIero i HAMMEHbILETO 3RAYEHUI (PYHKLMIH, MOCTpoeHUe rpadHKOB 2
HauMEeHbllee MHOTOWIEHOB C UCIIOJB30BaHMEM annapaTa MaTeMaTHHECKOTO aHAIH3a
3HAYECHKS PYHKUHN KoMOuHUpOBaHHOE 3aHATHE
Tema 6.10 HpotheccnoHaibHO-0pHEHTHPOBANHOE COAePRaAHHE (ColepKanne TPHKIATHOTO
Haxoxnennc MOaY.Jas)
ONTUMANBHOTO Hanmensuiee ¥ Haubobllee 3Ha4YeHHE (PYHKLIUU 2
pe3ynbTaTa ¢ [IpakTHUECKOC 3aHATHE
NOMOIIBIO
NPOU3ROJHON B
NIPaKTHYECKUX
3afja4ax
Tema 6.11 Pemenne Coaepxkatne yyedbHoro Marepyana
3agau. [Ipouzsoanas | @opmMynsl U Npasuna nubbepernunpoparns. Mecaenosanre dyHkumii ¢ nomotbio 2
byHuxumm, ee npon3BoaHoi. Hanbonbliee 4 HaMMEHbILEE 3HAUEHHS PYHKUMH
NpUMEHEeHUe KonrponsHas paborta
Pazaen 7.
Muororpanuuku n
TeJ1a BPALEHNs 42
Tema 7.1 Bepmmnsl, | Coaepxanue yuebHoro Matephana
pebpa, rpanu [MoHsTie MHOrOrpatiHuka. Ero siemMeHTH: BepuIMHbL, pedpa, rpanu. Juaronans. Ceuenue. 2
MHOTOIpaHHKHKa BEIMyKAbIE U HEBLITYKIBIE MHOTOTPAHHUKH
KoMOWHMPOBAHHOE 3aHATHE OK-01, OK-02,
Tema 7.2 IpuzMa, ce | Coaepxanne yuebHoro matepuaia 8}15_ %3:5’ C())I[({-_((])%
COCTaBJIAIOBIVE, [TonsiTne npusmsel. Ee ocnoBanms 1 6okoBble rpali. Beicota npusmel. [IpaMas u 2 OK-O:F K ’
ceuenue. [lpamas u | naknonHas npusma. [lpaBuiabHas npusmMa. Ec ceueHue
npaswiibHas MPU3Mbl | KoMOHHHPOBAaHHOE 3aHATHE
Tema 7.3 Copnepxanne yuebHOro MaTepuaia
[Tapannenenunen, IMapannenenunen v ee s3nementsl. CeueHue [Tapannenenunea. Ky6. 2

Ky0. Ceyenne kyba,
manannenenMnena

KoMbHuHMpOBaHHOE 3aHATHE




Tema 7.4 INupamua,
€€ COCTaBmAtoILMe,
ceqyenue. [IpapuneHas
nmUpaMnIa.
YceueHHasl nrMpamMuia

CoaepxaHue y4eOHOro MaTepHana

HHpaMHﬂa A ee anemeHTel. Ceyenue nupaMuiabl. HpaBHJ’thaﬂ nmupaMKuoa. YceueHHad
nmyupaMHiaa

KombuH1poBaHHoE 3aHATHE

Tema 7.5 Bokosas H
IOJIHAA [IOBEPXHOCTD
NIPH3MBL, ITUpaMHUIbI

CozepxxanHe yuebHOro MaTepuana

ITnoniaas Ho0koBOI W NOJIHON NOBEPXHOCTH IIPH3MbI, THPAMHAbL

KOM6HHHI)OB&HHOC 3d4HATHE

Tema 7.6 CumMeTpud
B KyOe,
napauienennnese,
pu3Me, NTMpaMuie

Copepxaune yueDHOro MaTepuana

CHMMeTpHs OTHOCUTENIBHO TOYKH, MPAMO#, miockocTH. CHMMETpHS B Kybe,
napajuie/iennunene, Npyu3Me, MIpaMuIe

KoMOUHHUPOBaHHOE 3aHATHE

Tema 7.7 Ilpumepss
CHMMETpPHH B

[IpodeccHOHATLHO-OPHEHTHPOBAHHOE Colep:kaHKe (coaep:kaHue NPHKIAAHOro
MOAYJIS)

npodreccnu CHMMMETpHA B IPUPOIE, ApXUTEKTYPE, TEXHHUKE, B BbITY
Tema 7.8 Copepxanue yuebHOro MaTeprala
[TpasunbHble [ToHATHE NMpaBUIbHOIO MHOTrorpaHHKka. CBOHCTBA NpaBUIbHBIX MHOTOIPAaHHUKOB

MHOTOIPaHHHKH, HX
CBOHCTBA

KombunnpoBanHoe 3aHATHE

Tema 7.9 Uunuuap,
€ro COCTABJIAOLIHE.
Cedenue uunuHapa

Cogepixanne yuebHOro MaTepraia

LiunuHAp u ero 3neMenTsl. CeyeHue UMIUHIPA (Mapauie]bHOE OCHOBAHHIO U OCH).
Pa3BepTKa unnMHIpa

KombuH HPOBAHHOE 3aHATHE

Tema 7.10 Konyc, ero
COCTaBAAIOLIHE,
Ceuenne xonyca

IpodeccroHAILHO-OPHEHTHPOBAHHOE cOfiepkaHKe (CoAepxRaAHUE NPUKAAAHOTO
MOIYJIs1)

KOHyC H ero 3neMeHThl. CeueHue KOHYCa (napaﬂnenbﬁoe OCHOBAHHIQ H TPOXOoadUIice
Hepes BepLHHHY), KOHHYECCKHE CEHCHHA. Pa3BepT1<a KOHYCA

KombuH HpOBaHHOE 3aHATHE

Tema 7.11
YceueHHBIH KOHYC.
CeueHuie yceueHHOrO
KOHyca

CopepxaHne y4edHoro MaTepuana

Yceyeunlit konye. Ero o6pasyioman v eicota. CeueHHe YCEUeHHOro KOHyca

KomGunupoBanHoe zanatue

Tema 7.12 Lilap u
cdepa, X ceHeHus

Conepxanne yuebHoro Matepuana

ap u chepa. Bzanmuoe pacnofoxkeHue cdepsl H m1ockocTd. Ceuenue wiapa, cdepsl

KomBuuupoBaHHoe 3ausaTHE

Tema 7.13 [TousiTHe

ConepxaHune yyebHOro Matepuaa

OK-01, OK-02,
OKO03, OK-04,
OK-05, OK-06,




06 ofbeme Tena. [onatue 06 o6beme Tena. O6svem kyba M npsMoyronsHOro Napamienenunena. O6sem 2 OK-07 IIK...
OTHowenne 06beMOB | NpU3Mbl M WWIKMHApa. OTHOLIEHHE 0ObeMOB NOAOOHEIX Tel. [[eoMETpHYECKHIT CMBbICTT 2
noAoGHEIX TeN OTpENeNIHTEINA 3-TO MOpAIKa
KoMOWHUPOBAHHOE 3aHATHE
Tema 7.14 O6bemsl 1 | CoaepkaHue yuebHOro MaTeprana
naoLasu Ob6beMbl NUpaMUAbl U KoHyca. O0beM tiapa. [lnowaay nopepxHocTel ten 2
[IOBEPXHOCTEN TN KoMOUHHpOBaHHOE 3aHATHE
Tema 7.15 Conepxanue y4eOHOro matepHana
KomGuuanuun Kom6uHauuu reoMeTpuyIecKux e 4
MHOIOTPaHHHKOB U [IpakTHHieckoe 3aHATHE
TeJl BpanieHus
Tema 7.16 Coaepxanne yyefHOro Matepuana
leoMeTpuueckue HenonszoBanie koMOUHaUUH MHOTOTPAHHHKOB U Tef BpalleHUs B 4
KOMOHHAUWN Ha NpaKTHKOOPHUEHTHPOBAHHBIX 33]a4ax
NIPAKTHKE IIpaKTHYECKOE 3aHATHE
Tema 7.17 Pellienue Coaepxanne yuebHOro MaTepuana
3a1a4. O6BbeMbl M NIOLAAH MOBEPXHOCTH MHOTOTPAHHHKOB U T€J BpaLLEHUs 2
MHororpaHHUKH ¥ KoHTposbhas paborta
TEJIa BpalleHUs
Pa3zen 8.
ITepBoobpa3nasn
dyHKNUM, ee 12
npumMeHeHHe
Tema 8.1 Coaepxadue y4yeOHOro maTepnana
[lepBoobpa3nas 3ajJaua 0 BOCCTAHOBICHHH 3aKOHA ABHAXEHUS M0 M3BECTHOH cropocTH. [ToHsdTHe
ynxuun. [1papnna UHTErpHpoBaHuA. O3HaKOMAEHHE ¢ TOHATHEM WHTErpana H nepeoodpazHoi ans GyHKUUH 4
HaXOKIOEHHA y=f(x). Pewenue 3agay Ha cBA3b NepBOOOPA3HON U €€ NPOM3BOAHOM, BhIYHCICHUE
nepeoofpa3HbIX nepBoodpa3Hoi A1 AaHHOH GyHkunK. Tabavna GopMyn A HaXoKAEHHUA
nepsoobpazabix. M3yuenne npasuia BeIYKHCAEHHS NepBooOpasHoii
KoMmOKHUpOBaHHOE 3aHATHE
Tewma 8.2 Tnowans CopepxxaHue yyeOHOro MaTepHania
KPHBOTMHEHHON 3azaqu, MPUBOIALLME K MOHATHIO OMPEAEICHHOIO HHTErpaia — O BBIYHCISHUH NIOILAAN 4
Tpaneuuu. QopMyna | KpUBONHHEHHOH Tpaneuny, o nepeMelieHH Touky. [ToHaTHe onpeaen&HHOro HHTErpana. OK-01, OK-02,
HeloToHa — I'eomeTprueckui M (HUIHIECCKHIA CMBICIH ONPEAENEHHOr0 HHTerpana. Gopmyna OK03, OK-04,
Jlei6unua HelotoHa— Jleiibuuia OK-05, OK-06,
KoMBHHHUpOBaHHOE 3aBATHE OK-07 IIK...
Tema 8.3 Conepskadue yuebHoOro Matepsaia
HeonpeneneHusli 1 [TonaTue HeONpPEAENEHHOTO HHTETPATIA 4




onpeaeaeHHBIR KomMOUHHpOBaHHOE 3aHATHE
HHTErpabl
Tema 8.4 Tlonsatue 06 | CogepxkaHue yueGHOro MatepHana
onpeneneHHOM ["'eomeTpHYecKHil CMEICT ONpeAefeHHOTO HHTerpaia 4
HHTErpajie KaK KoMOHBHpOBAHHOE 3aHATHE
naolaaH
KPUBOIUHEHHO
Tpaneuuwx
Tema 8.5 [IpodeccHOHANBHO-OPHEHTHPOBAHHOE COAEPIAHNE (COACPKAHHE NPHKIAAHOT O
OnpeneneHHEIH MOAYaA)
HHTErpan B 3KU3HH [eomeTpuyeckHil cMbIC onpeaeneHHoro uHterpana. @opmyna Helotona - Jleiibnuna. 2
Petuenue 3aga4 Ha NpUMeHEHHE HHTErPaJa AJs BLIYHCHEHUA (PUIHYCCKHX BEJIMYUH H
oA ACH
[IpakTHuecKoe 3aHATHE
Tema 8.6 Pewienue CopepxaHne y4eOHOro MaTepHaia
3anad. [lepeoobpaszuas dyukunu. [IpaBuna HaxoxaeHns neppoodpasHbiX. Ee npuMeHeHue 2
[TepsooOpa3znas Koutponsnas paota
bYHKIMMK, e
NpUMeHeHne
Pasaen 9. CreneHn n
KopHu, CTeneHHan
PyHKUHA 18
Tema 9.1 Crenennan | Coaepxanue y4ebHOro MaTepHaia
dyHKLus, ee croitcTs | [ToHATHE KOPHA N-0if CTENEHH W3 JeHCTBHTEABHOTO YucTa. DYHKIMH Y = VX N MX 4
cBoficTea U rpadukd. CroiicTBa KOpHS n-0l cTENeHU
KoMOUHHpOBAHHOE 3aHATHE
Tema9.2 Copepxanre yueOHOro Matep1aa
[IpeobpazoBanue [IpeobpazoBanrie HpPALUHOHANBHBIX BEIpaXEHHH 4
BBIPA’KEHHIA ¢ KomOuuupoBaHHoOE 3aHATHE OK-01, OK-02,
KOPHAMH N-oii OK03, OK-04,
CTENMEHH OK-05, OK-07
Tema 9.3 CroiicTea CogepxaHne y4eOHOro Mareprana
CTEIIeHH ¢ IlousTHe cTeneHu ¢ ToObIM paUMORaIbHBIM MoKa3aTeneM. CreneHHble GYHKUHK, UX 4
pPaLMOHANBHBIM H ¢BOHCTBA M rpadukm
JIEACTBUTENBHEIM KoMGUHUpOBaHHOE 3aHATHE
NoKa3aTeNAMH
Tema 9.4 Peruenne Cogepxanue yaeOHOro MaTepHana
HppaLUdOHATBHBIX PaBHOCHIBHOCTE HPPAUMOHANLHBIX YPaBHEHHH W HepaBeHCTB. MeTobl HX peLICHHS. 6




ypaBHeHui’{ H Pewierue HPpaUuHOHAJIBHBIX Xp_aBHeHHﬁ H HEPABCHCTB

HEPaBEHCTB KoMGnanpoBaHHoOe 3aHATHE

Tema 9.5 Crenenn v | CoaepxaHue yuebHOrQ MaTeprana

kopHH. Ctenennas OnpeaeneHue crenenHoi ¢yHkuun. Henone3zopaHue ee cBOACTS NpU pelleHHH YPaBHEHHH 2

$pynkuua H HEPAaBEHCTB
Koutponanhas pabora

Paznen 10.

[MoxaszaTennnasn

pyHKUHA 18

Tema 10.1 Copepxanue y4eOHoro Mmarepuania

Moka3arenbHasn Crenenb ¢ NPOU3BONBHBIM ACHCTBUTENLHBIM NOKa3aTeNeM, OnpeaeneHre noka3aTensHoi 4

dyHKuus, e¢ (GYHKLHY, ee cBoiicTBa U rpadrk. 3HAKOMCTBO ¢ NPHMEHEHHEM TNOKa3aTeNBHOH PyHKUMK. 0OK-01, OK-02,

CBOiicTBA Pemenne nokasarteabHbIX YpaBHEHHI QYHKUHOHAIBHOTPAhUYECKHM METOA0OM OK(3, OK-04,
KombuHnposaHHoe 3aHaTHe OK-035, OK-07

Tema 10.2 Pemenne | CoaepxxaHue yueOGHOro Marepuana

MOKA3aTENbHBIX PellieHye mokasaTe bHbIX YPaBHEHHI METOAOM YpaBHUBAHUA NOKa3aTeNeil, METOAOM

YpaBHCHHI U BBEACHUA HOBOH MepeMeHHoH, PyHKIHOHANIBHO-TpadHuecKHM MeToaoM, Pemedne 8

HEPABEHCTB OKA3aTe/IbHbIX HEPABEHCTB

l'[pal('mqecme 3aHATHEC

Tema 10.3 Cucremnl | Coaepkanue yuebHoOro mateprana

TIOKA3aTeNIBHBIX PenreHne cucreM nokazaTelbHBIX YpaBHEHHH 4

ypaBHEeHUH KomOuuupoBanHoe 3aHsTHE

Tema 10.4 Pemrenne | Coaepianue yuebHOro Matepuana

3a71a4. PelieHne nokasatenbHbIX ypaBHEHHH METOAOM YpaBHUBAHHA MOKA3aTeNlell U METOLOM 2

[TokazaTenpHas BBEJICHHS HOBOI MepeMeHHOH. PenleHne noKasaTebHbIX HEPABEHCTR

(pyHKIMA Kontposnshas pabora

Pazaen 11.

Jlorapugpmel.

Jorapupmuueckan 28

GyHxumsa

Tema 11.1 Jlorapupm | Conepxkanne yuebHoro Marepuana

yucna. lecatrusbid W | Jlorapudm uncna. JlecaTHaHblii H HATYPaIbHBIH JIOrapHOMBI, YHCIIO € 4

HaTypanbHbIH KomGunupopaHHoe 3anarie

norapu@mMbi, YHCHO € OK-01, OK-02,
OK-03, OK-04,

Tema 11.2 CpoiictBa | Conepxanue yuebHOro Matepuana OK-05, OK-07

norapu$pMoB. CeoiicTea norapudmon. Onepalus JorapuhmMHUpoBaHHs. 6 MK

Onepauus KoMOHHUPOBaHHOE 3aHATHE




JlorapuhMHpoOBaHuUs

Tema 11.3

Conepxanune yueOHOro MaTepyasa

TlpakTHueckas pabora

Tema 12.4 Pemenue

Conepxanue yuebuoro Matepuana

JNorapudpmndeckas Jlorapudpmuueckas GyHKLUHA U €€ CBOWUCTBA 4
$yuknun, ce KomOunHHupoBanHoe 3ansiTrne
CBoicTBA
Tema 11.4 Pewnenne | Copepanue yueOHOro marepHana
norapupmudeckux | [Nonsrne norapudmuueckoro ypaBuesus. Onepalus noteHUUpoBanus. Tpu OCHOBHBIX
YPABHEHHH H METO/IA PEUICHHA JTorapuPMUIECKUX YpaBHEHHH: YHKUMOHANLHO-rpadHUECKHIA, MeTOA 8
HEPABEHCTB NOTEHIIMPOBAHHS, METOA BBEICHHA HOBOH nepeMeHHoM. JlorapupMUYecKHE HEPABEHCT
KoMOUHHpOBaHHOE 3aHATHE
Tema 11.5 Cucremrr | Coaepxkadue yuebHoro matepuana
norapuMmuIecKnx ANropHTM PELISHHA CHCTEMBI YPaBHEHH. PaBHOCHMALHOCTE JIOrapUuPMHAYECKAX 2
YPaBHEHHY YpaBHEHHI H HEPAaBEHCTB
KomOnHHpoBaHHOE 3aHATHE
Tema 11.6 [IpodeccHonaNLHO-OPHEHTHPOBAHHOE COAEPKAHHE (COAEPHKAHHE NPHKIAAHOIO
Jlorapudmb B MOAYJIs)
NpUpoae 1 TEXHUKE [Ipumenenne norapudma. JlorapudgmMuueckas cnupanis B npupose. Ee matemaTHueckue 2
CBOHCTB
[IpakTHueckoe 3aHaTHE
Tema 11.7 Pewwenne Conepxanne yyeOHOro MaTepiana
3apayq. Jlorapudmel. Jlorapudmuueckas ¢ynkins. Peinenne npocteiitux sorapudmMuiecKuX YpaBHEHH 2
Jorapudpmugeckasn KonTponshas paGota
| byHKuMs
Paznen 12.
MuozkecTRA,
JeMeHThI TEOPHH 10
rpados
Tema 12.1 Coaepxanue yuebHoro marepuana
MHoxecTpa [Tonarne MuoxkecTsa. [logMHokecTBO. Onepanuu ¢ MHOXECTBAMU 2
KoMOuHHpoBaHHOE 3aHATHE
Tema 12.2 Onepauun | Ilpo¢peccHonanbHO-0pHEHTHPOBAHHOE COAEPXKAHHE (CoAepKaAHUE NPHKIIAAHOTO
€ MHOMECTBAMH MoayJis) 2 OK-01, OK-02,
Onepaunu C MHOWKECTBAMH. PC[HCHHC MPpHAKIAJHBIX 3a0a4 OK-039 OK'04’
[IpakTHUYecKoe 3aHATHE OK-05, OK-07
Tema 12.3 'pacbi Conepxatue y4yeOHOroe maTepHana nK....
fouatue rpada. Cea3nwii rpad, Aepeso, LUK rpad HA MIOCKOCTH 4




3ana4d. Muoxecrna, Onepauuu ¢ MAOKecTBaMH. OnucaHue pealbHBIX CHTYalUUi C NOMOLILIO MHOXKECTB. 2
['padbi n ux ITpriMeHenre rpadoB K peLISHUIO 3aaay
NpHMEHEHUE Kourtponbnas pabota
Pazaen 13.
JNEMEHTRI
KOMOHHATOPHKM,
CTATHCTHKH H
TEOpHH 22
BEpPOSITHOCTEH
Tema 13.1 OcuHosubie | Coaepxanue yueOHOro Marepuana
TIOHATUSA [lepecTaHOBKM, pa3MELIEHHA, COYETAHHA. 4
KOMOUHATOPHKH KomMOHWHHpOBaHHOE 3aHATHE.
Tema 13.2 Cobuitue, | Comepianue yueOHOrO MaTepuana
BEPOATHOCTH CoBMecTHBIE U HecOBMecCTHBIE coObiTHA. TeopeMsbl 0 BEPOATHOCTH CYMMBI COOBITHH.
coOrITHA. Cnokenne | YcnoBHas BEPOSTHOCTb. 3aBHCHMbIE M HE3aBUCHMBIE COOBITUA. TeopeMbl O BEPOITHOCTH 4
H YMHOMEHHE NpOoU3BEIEHHA COOBITHIA.
BEPOSITHOCTEN KoMOuHHpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3 MpodeccHonaNBLHO-0PHEHTHPOBAHHOE COAEPRANNE (COAEPHKAHNE NPHKIATHOTO OK-03, OK-04,
BepoaTHocTh B MOayAn) OK-05, OK-07
npodeccionanbhblX | OTHOCHTENBHAA YACTOTA COOBITUSA, CROMCTRO €¢ ycToHUHBOCTU. CTaTHCTHYECKOE 2 IK...
3aaauax onpeaeNeHne BeposTHOCTH. (JUEHKa BEPOATHOCTH COOBITHA

TIpakTHYECKOE 3aHATHE
Tema 13.4 CoaepxaHue yuyebHoro marepuana
JuckpeTnas Buap! cayuaiineix Benuyrd. OnpeaeneHye JUCKPETHON cliyyaiiHoil BENUYHHBL. 3aKkon
cny4aifHas BellMYMHA, | pacnpeleSieHus NUCKPeTHOM cyyaiiHoi BennuviHbl. Ee 4licnoBble XapaKTEpHCTHKH 4
3aKOH ee KomOuHMpoBaHHOE 3aHATHE
pacnpeeaeHns
Tema 13.5 3anaum Conepikadue yyebuoro Marepraia
MaTeMaTHYECKOH Bapuatuoutstit paa. [lonurod yactot ¥ ructorpamma. CTaTUCTHYECKHE XAPaKTEPHCTUKH 4
CTaTMCTHKH psia HabAIAaEMBIX AaHHBIX

KombuHupoBanHoe 3aHATHE
Tema 13.6 TpodeccHonanLHO-OPHEHTHPOBANHOR COAePKAHNE (coaepRAHRe MPHKIAAHONO
CocTtasnenue Tabnui; | moayns)
W AMarpamMm Ha [leprunas obpaboTka cTaTuCTUYECKNX AanHbIX. [paduueckoe ux npeacrasieHne. 2

NPAKTHKE

Haxoxnaenue CPCAHHWX XApPAKTCPHCTRK, HﬂG.ﬂKJ}laCMI:IX JAHHDbIX

[lpakTHHECKOE 3aHATHE

Tema 13.7 Pemenue
3889, JINEMEHTBI

Conepxanue yyeOHoro Marepyana

IneMeHTbl KOMOUHATOPHKH. CoObITHE, BEPOATHOCTE COOBITHA. CliosKeHHE B YMHOKEHHC




KOMOHHATOPUKH, BEPOSITHOCTEN 4

CTAaTHCTHKH N TeopHH | Kontponphas pabora

BEPOATHOCTEH

Paznen 14.
YpaBHeHus H
HepaBenCTBA

Tema 14.1 Coaepxanne yueOHOro MaTeprana

PasHocHneHOCTE PaBHOCHABHOCTL ypaBHEHUi n HepaBeHCTB. Onpeaenenns. OCHOBHBIE TEOPEMBI

YPaBHEHUH H PaBHOCHIBHBIX NMEpeXoAaxX B ypaBHEHUAX K HepaBeHCTBax. O0wWHe MeToas! peIleHH s 4

HepabencTs. O6IIME | ypaBHEHHil: mepexon OoT paBeHCTBA QYHKUUIA K PABEHCTRY apryMEHTOB Ui MOHOTOHHBIX

METOMBI peIUCHHA dyHKUMIA, METOA pa3nokeHHs Ha MHOYKHTENHU, METO BBEACHH HOBOH NEPEMEHHOH, OK-01, OK-02,
byHKIMOHATLHO-TpadhHIecKHi METOA OK-03, OK-04,

Tema 14.2 Conepkadue yuebHoro Matepuana OK-05, OK-07

I'padpuyecknii MeTog | OGIIHE METOABI pELICHHS HEPABEHCTR: MEPEX0/l OT CPABHEHHUA 3HAUYCHMI GYHKLMH K [K...

pelIeHHs YPAaBHEHHU, | CPaBHEHHIO 3HAYEHHIT apryMEHTOB AJisl MOHOTOHHBIX (DyHKIIKIA, METOA HHTEPBAJIOB, 4

HEPaBEeHCTB byHxuMoHanbHO-rpaduueckuil Metoa. ['padryeckuil METON peiieHnA YpaBHEHHUi n
HEPaBEHCTB

Tema 14.3 Conepxanue yueOHOro MaTepuaia

YpaBHeHUA U Onpepgenenne Moayna. PackpeiTe Moayasa no onpeaeacHuio. [pocreiiiuye ypapHenus u

HEPABEHCTRA € HEPABEHCTBA ¢ MOAYIeM. [IpuMeHeRHne paBHOCHIIBHBIX NIEPEX0A0R B ONPEACNICHHBIX 4

Moaynem TUNAX YpABHEHUH H HEPABEHCTB C MOAYJIEM

Tema 14.4 Conepxanme y4eOHOro MaTepHaia

YpaBHeHNns # 3nakoMcTBO ¢ napametpoM, [IpocTeiinine ypaBHEHHA W HEPABEHCTBA C [IAPAMETPOM 6

HEPAaBEHCTBA C

napaMeTpamu

Tema 14.5 [IpodeccHoHANLHO-OPHEHTHPOBAHHOE COlepikaHue (coaepRanne NPHKIAAHOTO

CocTaBiaeHHe U MOLYJISA)

pewenne Peuenue TeKCTOBbIX 3a/1ad NpotdhecCHOHANLHOTO COAepKaHUs 4

npodpeccnoHanbHblX | [IpakTHYECKUE 3aHATUA

337a4 ¢ NOMOIBIO

aBHEHM

Tema 14.6 PerueHne Conepxkanue yyeOHOoro Marepuana

3ala4. YpaBHenus 1 | Obuine METOAbl pelieHNa ypaBHEHHKI. Y paBHEHMA ¥ HEPABEHCTBA € MOIYJ/IEM H C 4

HEPaBEeHCTBA napaMeTpaMu
[IpakTHyYecKkoe 3aHATHE

IpomexyTouHan aTTecTauun (JK3aMeH) 4

Bceero: | 310 +20=330




3. YCJIOBUA PEAJIU3AIIMH YYEFHON JUCHUILJINHbI
3.1 MaTtepualdbHO-TEXHHYECKOE ofecnedeHune
Jna peanysaniu yueOHOH THCUNIIUHB] BMeeTca KaOHHeT
«MareMaTrKH», BKOTOpoM obecneuer ceo0oubIi focTyn B UHTepHET.
KabGunet yaosnersopseT Bcem TpedoBaHMsIM CaHNTApHO- 3MTUAEMUOJOTHUECKHX MTPaBWI U
Hopmatueoe { CanlluH 2.4.2. Na178-02).
— [0 KOJNUYECTBY 00yHatolMXCs;
— paboyee MecTO NpenoaaBaTens;

KOMILTEKT yuebHo-narnaaueix O0opyaopatue yueOHOTo kabHHETa:
~  N0CAA0YHBIE MECTA MOCOOUH 110 AMCHHNIMHE, TeXHHUeCKHE

cpeacTBa o0ydeHUs:
—  KOMIIBIOTEp C IMUEH3MOHITEIM TPOTPAMMHBIM 00YHEHUEM;

-MYJIbTUME IUA-POEKTOP
3.2 HudopmanuoHHoe ofecnedyenne odyueHus

(OCHOBHEBIE HCTOUHHUKH
1. Boromonos H. B. Marematuxka: YueGHoe nocobue nna ccysos ,/H. B. boromonos,

[1.1. Camoiinenko . - 5 - ¢ M3naHue , crepeoTHHoe . - M.: [Ipoda 2022.- 395 c.

2. AunreGpa u Hadasa aHanu3a: Yuebuuk ansa 10-11 knaccos 00pa3zoBaTe/lbHBIX YUPEXKISHUH
JULA. Aanmos, FOM., Konsirun, 10.B. u np.- uzaanue - Mullpocsewenue, 2020, - 464 c.
I'eometpus. 10-11 knacew: YueGHHK 11 00pa30BaTe/NbHEIX YUPEKACHNH Oa30BbIH U
npoduieHbit ypoBHu./TToa penakuneid Aranacauall.C. MlIpoceemenne, 2019.-255 c.

Mypaeus [ K Anrebpa v nayana ananvsa: Yuebnux ag 10-11 xnaccos oOpa3oBaTeIbHbIX
yupexaeHui- M.: Jlpoda 2019.- 285 ¢.

4

5.bammakos M M Anredpa M Hadana aHamusa,l cometpus Yuebnux 10-11kn. -2020r

ﬂOl’[OJ’IHHTC.’Ibe]e HCTOYHHKH
1. Boromonos H. B. [1pakrudeckue 3aH1THA N0 MateMaTHKe: YuyedHoe mocodue md

ccy3or./H.B. boromounos. - 4 - e M31aHue, cTepeoTunHoe, - M.: Boicinas wkona,
1997 .-495 ¢

2. Boromonos H. B. CooprHK IHIaKTHUECKUX 3aZaHUil 10 MaTeMaTHke, | YueOHoe
nocobue ang ccysor ,/H. B. boromonos, JI.FO. Cepruenxo. - 2-

u3nanue,crepeoTunHoe.-M.: [poda, 2006.-236 c.
Boromosnos H. B. COopHuK 3a1a4 1o matematuke : YuebHoe nocobue ans ceyzor./H.B.

Boromonos. - 4 - e uznanue, ctepeotuntoe, - M.:, [ipoda, 2006.-204 ¢,
HopmaTHBHBIE NPAaBOBBIE AKTBI
1. 006 obpazoeannu B Poccuiickoi @emepauny. QenepanbHbli 3aK0H
Pocewiickoit @enepariun ot 29 aexadps 2012 r.Ne273-D3
2. DeaepanbHBIH rocynapcTBEHHBIH 00pa3oBaTe/IbHBIA CTAHHAPT CPEIHETO
(nonHoro)obiuero obpasosanus . YT1B.[IpuxazomMunodpuayku Poccu ot 17 mas 2012 .

Ne 413
[Tpuka3z MuHoOpHayku Poceu 0129 nexabps 2014 r. Ne 1645 «O BHeceHHU U3MEHEHHH B

npukaz MuHHucTepeTBa 00pa3oBaHus W Hayku Pocculickoit @enepauun ot 17 masg 2012 r .

Ne 413 «O6 yTBepKI8HUH (Pe1epaTbHOIO 3aK0Hay



rocyJapCcTBEHHOrO  00pa3oBaTesIbHOrO  CcTaHgapra  cpedHero  (monuoro)  ofwero
obpa3oBaHna».

PexoMeHIaUMM TNO OPraHW3alLMM MOJYUYEHUS cpelHero oluwero o0pa3oBaHus npenenax
OCBOeHMA 00pa3oBaTeNbHEIX MPOrpaMm cpelHel npodeccnonansHoro ofpazoranus Ha Oase
OCHOBHOro oOuiero oOpaszoBaHds yueroMm TpeboBaHuH (eaepalbHBIX [OCYIAPCTBEHHBIX
00pa3oBaTellbHLE, CTAHJAPTOB W foNy4aeMoit npodeccnd WIM CNeluanbHOCTH CpeaHei
npogeccuonanbioro obpasosanus (nuceMo JlenapraMeHTa rocyaapcTBEHHO) NMOIUTHKY B
cepe noarotoBku pabouux xaapos u JAIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

Hurephe r-pecypcel

1.

4.

http://school-collection.edu.ru- JnexkrpoHHblil yuebuuk «Maremaruka B wkoje, XXI

BCK».
http://feior.edu.ru- unpopmauloHHbIe, TPEHUPOBOYHBIE ¥ KOHTPOJbHBIE MATCPUANIBI.
www.school-collection.edu.ru- Enqunas xonnexunn Lugpposbix oGpazosaTenbHbIX

pecypcos
www.http://videourokinet- OduunanbHbli calit ypOKOB MaTEeMaTUKU

4, KOHTPOJb U ONEHKA PE3YJILTATOB OCBOEHHUS YUEEHOU

AUCIHHHUINTIJAHUHBIE
Copepxanue
obyuenns PesyabTarbl 00y4eHHA (OCBOEHHDBIE DopMbI M METOALI KOHTPOIS
OCHOBHbBIE BHAbI ACATENLHOCTH W OUEHKH PE3yabTATOR
CTYAeHTOR) obyHeHns
1 2 3
Brexenue . O3HAKOMIICHME C POMBIO MATEMATHKN B
HayKe, TEXHUKE, SKOHOMHKE,
MHQOPMALUOHHBIX TEXHOJIOTHAX U
1IPaKTHYECKOI AeSITENBHOCTH;
O3HAKOMIIEHHE C LIEASMH W 3a1a4aMH
H3IVYCHHA MATCMATHKH MMPH OCBOCHHH
cneuraneHoctei CI1O.
PazBuTHE . BRITIONIHEHWE APRPMETUYECKNX Texymu# KOHTPOJIb:
MOHATHH O }],CI:'iCTBHf:I HAO YUCAAMH, COHETAA YCTHBIE H - OLEHKA BRITIQIIHCHUSA
qncae MHCBMEHHBIE NPHEMBL; [MCBEMEHHBIX CAMOCTOATENRHBIX
HaxXmKASHUE NPUOITHIKEHHBIX paboT;
3HAUEHUHA BE/IUYUH U HOFpCLL[HOCTeI:“l - OLECHKA OTBETOB [pH
BBIYMCIIEHUH; YCTHOM Q)POHTATTBHOM U
WHIUBUIYaLHOM OIIpOCe:
OLCHKA BBITIO/THEHHSA
TECTOBBIX CAMOCTOSITEIbHBIX
pabor;
OLIEHKA BBITOJHEHHS
HHIWBHIOYaIbHBIX 3a)1aHm‘51;
OHECHKA BBITTOJIHEHHA
BHEAyIUTOPHOMH
CAMOCTOATEILHOMN paboThl:
Kopnn, - 03HAKOMJIEHHE C OHATHEM KOPHS N-il Tekyuimi KOHTPOIb!




CTENeHH,
Jorapupmet

CTENEHHW, CBOWCTBAaMH pPaUKaAIOB U ¢
TIpaBUJIAMH CPAaBHEHWS KOPHEH;
($OpMYyIHpPOBaHKUE ONPEACIICHUS KOPHSA U
CBOWCTB KOPHEH, BbIMHCICHUE KOPHEH;
-npeodpa3oBaHMe YHCIOBLIX U
OYKBEHHLIX RBIpasKeHHH,
COAEPKALUMX paJHKAbI,
-pellieHue UppattioHaIbHbIX
YPaBHEHHH;
-03HAKOM/ICHUE C IIOHATHEM
CTENEHY ¢ JeHCTBUTENBHBIM
[IOKA3aTEIIEM;
-HaX ¥ ISHUE 3HAUEHHS CTENEHH!
-TMIEPEBO KOPHA N-H CTETNICHU B
CTeNeHk ¢ ApoOHbIM
nokazaTenemM W HaoGopoT:

-QLCHKA BBINQITHEHUA
NMTUCbMEHHBIX CAMOCTOATENLHBIX
padoT;

- -OL€HKA OTBETOB MpU
YCTHOM (POHTANBLHOM U
WHIWBHIYaJILHOM OITpOCE;
-OLIEHKA BBIMIONHEH U
3a7aHUH KOHTPOJIBHOM
paboThl «CTENEHU H KOPHHY,
OLIEHKA BBITIOTHEHUS
TCCTOBBIX CAMOCTOATEIBHBIX
pabort:

OUCHKABBIIOMTHEHNA HHAUBHYATlhE

QLUeHK3BBINMOJIHEHNUA BHEAY JUTOPHQ

ITpoMeRyTOUYHAS ATTECTALHA:
[IpoBepoyHo-oLEHOUHAS paboTa

-(popMyIUpoBaHHE CBONCTB
CTeNeH!, BLIYUCIEHHE
CTEIEHEHN ¢ PALlMOHATLHBIM
nokasaTenieM, CpaBHeHHe
CTENeHeH;

-npecbpazoBaHKUe YHUCIOBBIX U
DYKBEHHBIX BbIPasKEHHH,
COEPXKAUIMX CTETIEHH, TPUMEHSIS
CgoiicTBa:

-peluetHe MoKa3aTelbHbIX
ypaBIIeHUN;

-BBITIOJIHEHWE Npeo0pa3zoBaHui
BIpAXKEHM U, IPUMEH A
(hOpMyIbl, CBA3aHHBIE CO
CBOWCTBAMMU CTENEHEN U
norapud@MoB;

-omnpeaenesde 0bnacTu
JIONYCTHUMBIX 3HAUYEHUH
JorapupMIUUecKoro
BBIPAKECHUA,

-peleHue JorapupMUUeckuX ypaBHeHHH.

Ipsvbie n
NJOCKOCTH B
NpoCTPaHCTBe

- (hopMYJIMPOBAHHUE ONpeaeIeHUH. IIPHU3HAKOB
W CBOMICTB NapayieibHEIX U
NEPIEHIHKYNIPHBIX TIOCKOCTEH,
JABYTPaHHBIX U TMHEHHBIX YTIIOR!:

- NOCTPOEHUE YIJIOB MEXKAY NPIAMbIMHY,
NpPAMON U TNOCKOCTBEY, NIOCKOCTAMM [10
ONUCAHUID, PACIIO3HABAHKE UX HA MOJIENAX;
- NPUMEHEeHHe [IPU3HAKOB U CBOKUCTB
PACTIONOKEHUSA MPAMBIX U NJIOCKOCTEH Npu
PElIeHHHN 3a/1ad;

- n300paxeHnsl Ha pPUCYHKAX
NePHesIUKYNIIpOB K HAKJIOHHBIX K
MIOCKOCTH, IPAMBIX, MapajENbHbIX

Texyinui KOHTPONR:

OUCHKa BBIMTOJIHCHHA TTHCBEMCHH
CaMOCTOATEIIBHBIX paGOTI

OIIEHKA OTBETOB [PH YCTHOM
$pPOHTATBHOMU UHAMBHIYATBHOM (
OUEHKA BBIMMONTHEHHH
3aJaHuil  KOHTPOJALHOW paboThbl
((HpﬂMbIE " TJIOCKOCTH B
NPOCTPAHCTBEY:
- olleHKa BBITIOJIHEHH A
TECTOBBIX CaMOCTOSITENbHBIX




fJIOCKOCTEH, YIJIOB MEX Y NPSIMON U
JI0CKOCTBI0, 00OCHOBAHME MOCTPOSHHUH.
-pPelUCHHAC 33444 Ra BBIYHCIICHHE
reOMeTPHUSCKUX BEIIUYUH;

- OTIpeeNIEHHE U BBIYMCICHUE PACCTOSIHUN B
NPOCTPaHCTBE,

-TIPUMEHEHHUE (OPMYJT U TEOpEM
TUIARUMETPHU U1 pELCHHUS 3a1a4;
-IIpUMEHEHUE TEOPHH 118 OGOCHOBAHMS
NOCTPOECHUH H BBIYUCIEHUH;

pabot;

OLIEHKA BBITOJTHEE
UHIUMBUOYANbHBIX 3a/1aHHE:
QLIEHKa BEITIOTHEHHA
BHEAYy NHTOPHOI
CaMOCTOATENBHON paboTHI,

[MpomexyTounasn
aTTecTalMsI:

- TIPOBEPOYHO-OIIEHOYHAas
pabota

Koopannats -U3yYEeHHE JEKapTOBOH Texymuii KOHTPOJIb:
BEKTOPH CHCTEMBI KOOPJHHAT B MPOCIPAHCTBE;
- MOCTPOEHUE TOYKH 1o OueHka BBIROJIHEHUA
3aaHHBIM KOOpAMHaTaMm; MUCHMEHHBIX
-HaXOXAEHUE KOOPAUHATTOUKH. YPABHEHHUS CaMOCTOATENbHBIX padoT;
OKPYKHOCTH: OlLIEHKA OTBETOB IIPH
-BBIYUCICHHE PACCTOSHUA MEKY TOUKAMH; | YCTHOM (IPOHTAIbHOM
-M3ydeHHE  CBOUCTB WHIMBUIYAJIEHOM OIpOCE:
BEKTOPHBIX BENMYMH, NPABHJ PA3NI0KEHUA OLiEHKa BbIMOMHEHU ST
BEKTOPOB B TECTOBBIX CaMOCTOSITENBHBIX
TPEXMEPHOM  NPOCTPAHCTBE. ; TNpaBul | padoT:
HAXOXKIEHHS
KOOpPAWHAT  BEKTOp4 B OueHKa BBIMO/THEHHS
MpPOCTPaHCTRE, NIPABUJ IEACTBHH € UHIMBUIYAJbHBIX 3a1aHUI:
BEKTOPaMH, 33JaHHBIMHA KOOPAUHATAMHU. - OueHKa BbINOIHEHUA
- M3y4YeHHE CKaJIIPHOTO MPOHU3BEACHHS BHeayautopHo#
BEKTOPOB CaMOCTOATENBHON paboThIL:
- TpYMeHeHHe TEOPUH MPH PELICHHUHU 331184
Ha MeHCTBUSA € BEKTOpaMH, Ha IPHMEHEHHE IlpoMexyTouHas
BEKTOPOB [N BLIYUCIIEHUS BEUYHH YITIOB U aTTecTaLMs
paccTOAHUH
-TIPOBEPOYHO-OLIEHOUHAS
paboTa.
OcHosbl - M3YHYEHHE paHaHHOro MeTona udMepeHHs | Tekymui KOHTPOIb:
TPUrOHOMETPHH | VIJIOB BPALICHUS U MX CBA3M C IPaAycHOH | - OLIeHKA BBLITIOTHEHUS
Mepoil, [IHCBMEHHBIX  CAMOCTOSTEMbHbIX
- uzolpaxeHHe YINIOB BpalieHus Ha | pabotr
OKPY»XHOCTH , COOTHOLIEHHE BENUYHHBI | - OLUEHKA OTBETOB MpPH YCTHOM
yIia ¢ €ro pacnojoeHHem bpoHTANTBHOM 1
dbopmMynupoRaHne ONnpeAeneHul | UHIUBHAYALHOM OMpOCce

TPHUTOHOMETPUYECKUX (GYHKUMH and yrioB

MOBOPOTA H Jns OCTPBIX YIII0B
NpAMOYTOIIBHOTO TPEYIOJIbHHUKA,
NTPUMEHEHNE OCHOBHBIX
TPUTOHOMETPHUECKUX TOX,IEeCTB Jns
BEIUHCIEHHUS JHAYCHWE

- OLIGHKA BBLIONHEHUA 3ajaHui
KOHTPOBHON pabOoTel  «OCHOBBI
TPUTOHOMETPU Y

- OLIEHKA BBIMOMHEHUA TECTOBbIX
CaMOCTOSTENbHABIX paboT,
-QLUCHKA BBITIOJTHEHNA




TPUTOHOMETPHUECKHX (QYHKLUHKIH N0 OAHOMH
M3 HHX,

H3YYEHHE OCHOBHBIX
TPUTOHOMETPHU:  (JOPMYA  CIOKEHUA,
YIABOCHHS, npeobpasoBanud CYMMBL
TPUTOHOMESTPUUECKUX GYHKUMH B
poM3BEAEHHE U Hao0OpOT, NpPUMEHEHUE
3THX (OpMYJ TIPH BBIYHCIECHHU 3HAYEHMS
TPUrOHOMETPHYECKOTO  BLIPAXKEHHA W
YIOPOILEHIH ETO ,

- 03HAKOMJIEHHE CO CBOMCTBAMN CUMMETPHHU

dopmyn

TOYEK HA €JHHUYHOW OKPYKHOCTM ¥
npHMeHeHHe UX Jnd  BbiBOAa (opMyn
npUseneHus,

- pewenue 0o dopmynam W [0

TPUTOHOMETPHUECKOMY KpYTY INPOCTEHLUNX
TPHTOHOMETPHUECKHX YPaBHEHUM,
- NPHMEHEHHE O00MX METONOB PpPEUICHHA
ypaBHEHHH(TIpUBEAEHHWE K  JIMHEHHOMY,
KBaApPaTHOMY, METOL Pa3zNOMCHHA Ha
MHOKHTENIH, 3aMEHbBI MNEPEMEHHOW) NpH
PELIEHUH TPUrOHOMETPHYECKHX YPABHEHUH
HaHECEHWE  pelleHHH  MpOCTEeHLIMX
TPHTOHOMETPHYECKHX ypaBHEHUH Ha
€AMHUYHYIO OKPYIKHOCTB,
- 03HAKOMJIGHHE C TOHATHEM O0OpaTHBIX
TPHTOHOMETPUUHECKUX (QYHKLIHH,

W3yuyeHwe OlpelelieHHH  apKCWHYycCa,
apKKOCHHYCA, apKTaHreHca YHCTIa,
H300paKEHHE Hux Ha e IHHUYHOI

OKPYXXHOCTH, TNpPUMEHEHHE IpH pelueHUH
TPUTOHOMETPUYECKHX YPABHEHUMH.

HHIWBUAYANBHBLIX 3a0aHUH,

- OlLIeHKa BBIMIOJIHEHHUS
BHEayJIHTOPHOMH
€CaMOCTORTENBHOM paboTEhI.

lMpomexkyTouHan aTrecTauus:
- [POBEPOYHO-OUESHOUHAS
paGoTa

MHoOrorpaHHHku
M Kpyriible Tena

- ONMCAHME H XapPAKTEPHCTHKH Pa3aUuHRIX

BH0B MHOTOTPAHHHUKOB, UX 3IEMEHTOB H

CBOJCTR;

- U300paXKeHUEe MHOTOTPAHHHKOB:

-BBIMUCJIEHHE JINHEHHBIX 31EMEHTOB H

YIIOB B NPOCTPAHCTBEHHBIX

KOH(PUTYypaLHsXx;

- NOCTPOCHUE NpOCTeluX ceveHni kyda,

TIPU3MEIL, THPAMWIBI:

« O3HAKOMJIEHHE C BUIAMH TeNl BPALLEHHUS,

hopmMynUpoBaHHE UX oNpeaeacHU U

CBOHCTB;

-u300paskeHNe TeN BpalleHUs, UX

pa3BepTok, ceyelluii;

- pelleHHE 32124 Ha MMOCTPOEHHE CeYEHN,

Ha BBEIYMCIICHHE JUIHH,

paccTOAHKHA, TINOWAAEH;

- NPUBEJEHHUE JOKA3ATENbHBIX

paccyxAcHHUH IpU pelieHUH 3a8a4,
uio0pakeHHe  MHOTOTPAHHUKOB M

KPYTABIX T/, BBITQJIHEHHE PpHCYHKA nNo

TeKyIHAKOHTPOIL:

- QueHKa BBITTONHEHHSA
ITUCbMEHHBIX CAMOCTOATENbHBIX
pabor;

- OLIEHKA OTBETOB NPH YCTHOM
(hPOHTANBHOM H
UHJIHBHAYAIEHOM

omnpoce;

- QLIEHKA BBHTQIHEHWA 3a1aHHI
KOHTpONBHBIX pabdoT «[Inonanm
MOBEPXHOCTEN U OOBEMBI
reoMeTprU4eckKuX Tean;

- OUEHKA BBINOJHCHUA TCCTOBBIX
CaMOCTOAITENbHBIX PaboT:

- OUEHKA BBIMOTHEHUA
HWHIMBHYIBHBIX 3a/aHUii:
OLIEHKA BBITIONHEHHS
BHEAYJAHTOPHOM
CAMOCTOATETbHOI PAlOTHI;
IIpomMexkyTouHas aTTECTALHAS
[IpoBepouHo-oUeHOTHAS paboTa




YCIOBHIO 3alauy;
-03HAKOMJICHHUE ¢ TMMOHATHAMH [NI0MAnH
TIOBEPXHOCTH ¥ 00BEMa;

-pelieHMe 3a4a4 Ha BLIYMCIEHHE NICIIALEH
noBepxHocTel U 00BEMOB rEOMETPUIECKHX
TEJL.

Havana
MATEeMATHYECKOTO
aHaan3a

- D3HAKOMJIEHHE C NOHSTTHEM YHCI0BOH
IOCIeI0BATEBHOCTH, CIOCODaMHM €€
33]aHus, BLIMMCICHHE ee UJIeHOB,
-03HAKOMJICHUE C BbIMHCITEHHEM CYMMBbI
feCKOHEYHOro YHCIOBOTO pAlla Ha
AIpUMEpE BLIYUCIEHHUS CYMMBI
feckoHeyHO yObiBaoileH
reoMeTpuueckoil porpeccui;

- 03HAKOMIIEHUE C TOHATHEM
TIPOU3BOAHOM:

- H3yYEHUE U POPMYITMPOBAHHE
reoMeTpPHUECKOro 4 MEeXaHHYECKOIo
CMbICTA APOM3BOAHOMN;

- U3y4eHHe alTopUTMa BIUKCAEHHS
MPOM3BOHON HA IPUMEPE BhIMHCIEHKS
MIHOBCHHOM CKOPOCTH H YITIOBOT'G
Ko3(duUMenTa KacaTeIbHOMH;

- COCTaBNEHWE YPARHEHUs KacaTelbHOH B
061IIeM BH/IE;

- H3yUeHUE  NpaBui
mbdepeHnIupoBaHUa, TabIULb]
APOU3ROAHBIX 3TEMEHTAPHBIX

DYHKUKH, IPUMEHEHHE UX [T
nHddepeRIMpoBanus GYHKUMH 4
COCTABJIEHWS YPaBHEHUS KaCATENLHOH,

- ucenefioBanue GYyHKITHH, 3a1aHHON
bopMynoH, ¢ NOMOLUEI MPOR3BOIHOMN;

- YCTAHOBJIEHUE CRA3H CBOWCTB

(YHKIMH Y IPOU3BOIHOMN 1O UX
rpafukam;

- [pUMEHEeHUe NPOU3BOAHOH A5 pelieHus
33744 HA HAXOXKAeHWE HanDOoIbIIero,
HauMeHBINEro 3HaueH s H Ha HaXxoxJIeHue
IKCTPEMYMaA

- TUCbMEHHEIE CAMOCTOATEILHEIE

paloThI:

-YCTHBIH (poHTANBHBIH H

UHIWBUIYAJIBHBIH OIIPOC;

- KOHTpPOJIbHAA

«IlponssonHas H ee

TEOMETPHYSCKUHN CMBICITY,

«[lpumeHeHne NpoU3BOAHON

- TeCTUPOBaHHUE

- HHIHWBHIOYAJIbLHBIC 3d1aHKA
BHEAYIUTOpHAsA

caMmocToATeNnbHas paboTa

- IPOMEXKYTOYHAS ATTeCTalUs

- IPOBEPOUHO-0OLUEHOUHas paboTa

paGoTa
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