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Pabouas nporpamMMa 00111e06pa30BaTe/ibHON yueOHOH AucLMIUMHLI [17] 01 MATEMATUKA: anreGpa u
Havasia aHanusa, reometpus. PaspaboTaHa Ha 0CHOBe TpeboBaHuil:

- ®eiepabHOTO 3aKoHa OT 29.12.2012r. Ne 273 — @3 06 o6pa3oBaHuu B PD

- ®ejepanbHOIO roCyapCTBEHHOr0 06pa30oBaTebHOrO CTaHAapTa cpefHero obiero 06pa3oBaHus YTBEP)KAEHHOTO

npukasoM Munobpaayku Poccum ot 17.05.2012 N 413 (3apeructpupoBado B Mumntocte Poccuu 07.06.2012 N
24480);

TMTpuka3 MunoOpHayku Poccuu ot 10.01.2018 N 2(peg. ot 01.09.2022)

-MefepanbHOTO TOCY/IAPCTBEHHOTO 00pasoBaTe/fibHOTO CTAaHJApPTa CpeAHero npogecCHoHaNLHOTO
o6pazoBanust 1o cnetimanbHoCcTY 08.02.01 CTpoUTensCTBO M IKCIVTyaTalys 3[aHHH U COOpYKeHHH"
(3apeructpuposano B MuHiocte Poccun 26.01.2018 N 43797) ¢ yuerom:

- Ipo¢uIs MoJTyyaeMoro ob6pa3oBaHusl.

-PekoMeHAaL[U N0 OpraHu3aliuy oIy UeHUs CpeiHero o01ero 00pa3oBaHus B Iipefieiax OCBOEHUs
o0pa3oBaTe/ibHbIX MPOrpamMM CpeaHero npodeccioHanbHoro obpasosanusi Ha 6ase 0CHOBHOTO 001Iero
o6pa3oBaHus ¢ yueToM TpeGoBaHMii (efiepabHBIX TOCYJAPCTBEHHbIX CTaHAAPTOB U MOTyYyaeMon
npodeccus WK CIELMATEHOCTH CpeJjHero npodeccloHanbHoro 00pasosanst (paspaboTanbl
JlemapTaMeHTOM TOCyJapCTBeHHOH ITO/IMTHKH B Cepe OATOTOBKH pabouux kaapos u [T10
MuHoOpHayku Poccuu coBmecTHO ¢ PI'AY «DeaepanbHbiil HHCTUTYT Pa3sBuTHsA 06pa30BaHMsl NMHCbMO
JemapramMeHTa rocyJapCTBEHHOH MOMMTHKH B chepe noAToTOBKHM pabounx xkagpos 1 110
Muno6pHayku Poccuy ot 17.03.2015 Ne 06-259);

-MeToar4ecKHX peKoMeH/jaliuii o paspaboTke paboumnx rnporpamMm
06111e06pa3oBaTebHbIX YUeOHBIX JUCLUIUIMH B NIpe/ie/iax 0CBOeHHsI OCHOBHOH
po¢eCCHOHAIBbHOM 00pa30BaTe/IbHOM NPOrpaMMbl CPEAHEro MPodeCCHOHANBHOTO
o6pasopanus (TIITKPC u IIIICC3), paspaboranybix OTAenoM npodecCHOHaIbHOTO
obOpasoBanust MuHicTepcTBa 00pa3oBaHus ¥ Hayku Pecirybsmxu [larectad B
COOTBETCTBHH C pabounM TyiaHoM 06pa3oBaTe/ibHOM Opranu3aimy Ha 2023/2024
yueOHbIi roj,.

[
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1. IACIIOPT PABOYEN [IPOI'PAMM
OBIIEOBPA3OBATE/JIbBHOV YYEBHOMN AUCHUIIIUHBI

1.1 O6nacTs NpUMeHeHus padoueil NMPorpamMmel.

Pabouas riporpamma o611eobpasoBaTenbHOM yueOHOM
quctumabpiOY [1.04MaTteMaTtuka: anrebpa ¥ Hauaja MareMaTuyeckoro aHaau3a;
reoMeTpys TpeJHa3sHaveHa AJist U3yueHnsi MaTeMaTUKU 00yJaroIUMuUCH,
0CBaMBAIOIKMH 00pa30BaTeIbHYIO MMPOrpaMMy CpefHero obiero oopa3oBaHus B
npeZiesiax OCHOBHO# NpogeCcCOHaILHOM 00pa3oBaTe/IbLHOM NPOrpaMMbl ITOATOTOBKU
cnieguanuctoB cpepHero 3BeHa (I1 ITICC3) cnenmanbHOCTER CpejHero
npodecCHOHaNBHOT0 00pa30BaHus ~-TEXHUUECKOT0 Y COLIMANbHO- SKOHOMUYECKOTO
npogusien.

1.2 Mecro y4eOHOM JUCHMIVIMHBI B CTPYKType OCHOBHOH MpodecCHOHATbHON
o6pa30oBaTe/ibHOM IPOrPaMMBbl.

Yyebnas gucirniHa [1/] 01Matemartrika: anrebpa v Hayaia MaTeMaTHYeCKOr 0
aHanM3a; TeOMeTpus, SB/SETCS YueOHBIM MpeiMeTOM 00513aTe/IbHOM TpeiMeTHOM
obnactu «Maremaruka u nHpopmatuka» ®I'OC cpegHero obiriero ob6pa3oBaHusi.

B yueOnpiii nnan I[ITICC3  yuebHast  aucy Maremaruka:
anrefpa v Havuajla MaTeMaTUYeCKOTO aHa/INu3a; TeOMeTpPUsl BXOJUT B COCTaB 0OIIHX
o61eo0pa3oBaTeNbHBIX YueOHBIX AUCLIUIVIH, QOPMUPYEMbIX 13 00s13aTeMbHbIX
npeaMeTHBIX obnacteii ®I'OC cpegnero ob1ero obpasoBanus. s crielianbHOCTe
TeXHAUECKOTO0 1 COLMaIbHO-9KOHOMUYECKOro TIpoduent sBiisieTcsl NpoQuIbHOM
yueOHOU JUCLIMTI/IMHOM.

1.2. Uenun n nnaHupyemble pe3ysibTaTbhl OCBOEHUA AUCLUTMJIWHDI:
1.2.1. Uenb aucumnnvHel CogepxaHue nNporpammb
obuweobpazoBaTenbHOW AUCLUNIUHB «MaTeMaTuka» HanpaB/ieHO Ha
AOCTWXKeHne pe3ynbTaToB €€ U3ydeHust B COOTBETCTBUN C
TpebosaHusamn ®FO0C COO c y4yeTom nNpodecCcuoHasibHOWn
HanpassieHHocTn ®rOC CNO. 1.2.2. MnaHupyembie pe3ynbTaThl
ocBOeHusi obweobpasoBaTenbHOW AUCUUNAUHL B COOTBETCTBUU C
®roC CMNO u Ha ocHoBe ®IOC COO Ocoboe 3HaueHwe JucunnanHa
uveeT npu dopmupoBaHun n passutum 0K u MK (0K yka3bBawTCca K3
HOBOro maketa ®roC CMnO 2022 ropga no
npogeccun/cneynanbHocTn) . Obwme KomneTeHuuu [aHupyemsbl



B pesysibTaTe 0CBOeHHS AUCHUIUIMHBI Y 00yuaonerocs J0/DKHbI (pOPMHUPOBATHCH
ceAyoiye KOMIeTeHIHu:

O6ume MaaHupyembie pe3ynbTaTsl 06yyeHus
KOMNeTeHuun
O6unel AuncunnnmHapHoie2
OK 01 Bbbupatb - FTOTOBHOCTb K TpPYAY, -BnageTb metogamu
Cnocobbl peweHusa | OCO3HaHME LUEeHHOCTYU AoKa3aTenbCcTB, anropuTMamu

3agau
NnpoYecCnNoHasibHOM
AeATenLHOCTH
NPUMEHUTENLHO K
pasnnyHbIM
KOHTEKCTam

mMacTepcTBa, Tpygonwbune; -
FOTOBHOCTb K @KTWUBHOW
LEATENBHOCTH
TeXHONOTrNYeCKOon wm
couManbHON HaNPaB/IEHHOCTH,
CMOCO6HOCTb VHULMMPOBATH,
nnaHupoBaTb WU
CaMOCTOATENbHO BHIMOMHATDL
Takyw AeATenbLHOCTb; -
MHTEpec K pasnyHbiM chepam
NpoPeCcCnoHaLHOM
geartensHocTu, OBnageHuve
YHUBEPCAaNbHbIMA Y4YeOHbIMKY
no3HaBaTeNbHbIMN AEACTBUAMN :
a) 6azoBble foruvyeckme
AencTBna: - CaMOCTOATENIbHO
dopmynupoBaTb 1n
aKTyanm3nposaTb npobnemy,
paccmaTpuBarTtb ee
BCECTOpPOHHE,; -
yCTaHaB/IMBaATEL CYIECTBEHHSbIN
NPM3HaK WA OCHOBAHUA ANA
CpaBHEHUS, Knaccupmkaumum wm
obobueHua; - onpegensatb
uenn aeATenbHOCTU, 3ajaBaTb
napameTpsl U KPUTEpPUN UX
AOCTWXEHWNSA,; - BHIABMATH
3aKOHOMEPHOCTU 1
npoTmeBopeyns B
paccMaTpuMBaeMbIX ABMEHNAX; -
BHOCUTb KOPPEKTUBLI B
OEeATeNbHOCTb, OUEHUBATH
COOTBETCTBME PE3YNLTATOB
Luensm, OueHUBATb PUCKM
nocneacTBuii AeATENbHOCTHU;

peuieHns 3agad; ymeHue
GopmynmpoBaThb OnpegeneHns,
aKCHOMbl U TEOopEeMmsl,
NPUMEHATL UX, MNPOBOAUTH
fioKa3aTeNibHble PacCyXAeHus E
X04e peweHuns 3agad; - YMeTE
onepupoBaTb MOHATUAMMU :
CTeneHb yucna, norapuom
yucna; ymeHwe BbINONHATH
BLIYNCMIEHWE 3HAUEHUNA WU
npeo6pa3oBaHnUsa BbIPAXEHUA CC
CTENneHamMn u norapupmamu,
npeobpasoBanHna ApPOGHO -
paLMOoHanbHbIX BbipaXeHnii; -
yMEeTb ONepPUpoBaTh
NOHATUAMM: PaUMNOHA bHbLIE,
nppaynoHasbHbe,
nokasaTe/ibHble, CTEeMeHHbe,
norapuommueckune,
TPUTrOHOMETpUUeckKue
YPaBHEHUA U HEPaBEHCTBA, WX
CUCTEMbI; - YMETb
onepupoBaTb MNOHATUSAMMA :
OYyHKUMA, HenpepsiBHAA
OdyHKUMA, npow3BogHas,
nepsoobpa3Han, onpegeneHHbV
WHTEerpan; ymeTb HaxoAuTb
NPOU3BOAHLIE JfIEMEHTapPHbIX
OYHKUUNA, UCNOMb3yA
CrnpaBOYHLIe MaTepuans;
nccnepoBatb B MPOCTEMWNX
cnyuasax QyHkuum Ha
MOHOTOHHOCTbL, HaxXx0AuUTb
Haubonbwne N HaMMmeHbwWne
3HauYeHus1 QYHKUMIA; CTPOUTL
rpa¢uKkn MHOIQUNEHOB C
WCnonbL30BaHueM annaparta
mMaTeMaTU4ecKoro adHanmsa;
NPUMEHATL MPOM3BOAHYI0 MNpwu
peweHun 3agad Ha OBWXEHUE;
pewaTb MpPakTUKO-
OpVEHTHPOBAaHHbIE 3ajayvn Ha
Hanbonbume N HanmeHblmne
3HaueHud, Ha HaxoxgeHue
NyTW, CKOPOCTN U YCKOPEHUSA;




- yMeTb OnepupoBaTb
NOHATUAMK: paumoHanbHasn
OYHKUMS, noKasaTe/sibHas

norapupmuyeckasn
- pa3BuBaTb KpeaTUBHOE OYyHKUUMS,
MblWIEHNE TFIPU peleHun TPUroHoMmeTpuyeckume

XW3HEHHLIX nNpobnem 6)
6a30Bbie UccnegoBaTenbCcKue
jencrtemng: - BRafgeTb
HaBbIKaMN Y4YeObHO -
nccnegoBaTenbCKon u
NPOEKTHOW AEATEeNbHOCTH,
HaBbiKaMn pa3pelweHns
npo6nem; - BHIABNATHL
NPUUYNHHO - CNIeACTBEHHbIE
CBA3N N aKTyanu3uposaTb
3agavy, BblABUraThb
rmnoTel3y ee peuweHus,
HaAXOAUTb aprymeHTbl Ans
foKasaTenbcTea CBOMX
yTBEpXAEHWA, 3ajaBaTb
rnapameTpsl U Kpurepum
pewenns; - aHa/imM3npoBaTh
nony4yeHHble B XO04e peueHun
3ajiayun pesynbTaThl,
KPUTUUECKU OUEHUBATL UX
[OCTOBEPHOCTh,
NPOrHO3UpPOBaTb WU3MEHEHUE
B HOBbLIX YCNOBWUAX,; --
YMETb MEPEeHOCUTb 3HaHUA B
no3HaBaTesibHYl 1”
npakTUYeCcKyw obnacTtu
XN3HEAEeATEeNbHOCTY,; -
yMeTb WHTErpupoBaTh
3HAHUS U3 pPa3HbIX
npegmeTHoiX obnacTei; -
BbABUIraTb HOBbLIE naewu,
npeanarate OPUrMHANLHLIE
noAxXoA4sl U peweHust; m
CNOCO6HOCTL UX
NCNONbL30BaHNA B
no3HaBaTe/lbHOW u
coumanoHOW npakTuke

OYHKUMKN, obpaTHble QYHKUUNK;
YMEHNE CTPOUTb rpadukn
U3YUYEHHbIX QYHKUWIA,
NCMOMbL30BaTL rpadukn npwu
N3y4YeHUn npoueccoB wn
3aBUCUMOCTEN, NpU peweHnn
3ajavy U3 Apyrux ydebHbix
npeaveToB u 3agad u3
peanbLHOW XWU3HWU; BbIpaxaTb
dopmynamn 3aBUCUMOCTHU
MEeXAY BenuuunHamn; - YyMeTb
pewaTbL TEKCTOBbLE 3ajauun
pasHblX TUNOB (B TOM 4ucne
Ha MNPOLEHTH, AOAN WU 4YacTHu,
Ha ABwuxeHwne, paboTy,
CTOMMOCTb TOBapoOB M YCANyr,
Hanoru, 3agaun u3 obnactu
yrpaeaeHna ANYHBIMKU N
CemelHbiMn QuHaHcamu) ;
COCTaBNATbL BbipaXeHUs,
YpaBHEHWS, HepaBeHCTBa W
UX CNCTEMbl MO YC/AOBUK
3afjayun, uccnenosaThb
nosly4eHHOe peuweHne u
oueHuBaTbL NpPaBAoONOL06HOCTL
pe3ynLTarToB; - YMETb
onepMpoBaTb NOHATUAMM:
cpegHee apupmeTnyeckoe,
mMefnaHa, Hawbonouwee wn
HaMMeHbllee 3Ha4vYeHus,
pasmax, gucnepcus,
CTaHaapTHoe OTK/OHeHwne
4yncnoBoro Habopa,; ywmeTsb
U3BneKarTsb,
MHTEpnpeTnpoBaTh
MHGOpMaLMIo, MpPencCTaB/IEHHYIO
B Tabnuuyax, Ha guarpammax,
rpapukax, oTpaxawuwyo
CBOWCTBA peanbHbiX
NMPoOUEeccoB U SABMEHUiA;
npeacTasnidTs MHQOpMaUWMK C
noMowb Tabnuy v guarpamm;

QYHKUMA, cTeneHHasa QyHKuus,




nuccnegoBaTb CTaTUCTUYECKME
{laHHble, B TOM 4ucne c
npumeHeHuem rpapuueckmnx
METOAOB WU 3/IEKTPOHHBIX
CpeacTs; - yMETb
onepupoBaTb MNOHATUAMM
Cny4yaviHbli ONbLIT U Ccay4dakHoe
cobuiTie, BEPOATHOCTb
cnydyaiHoro coboitusa; ymeHwue
BbIUUCNATE BEPOATHOCTL C
NUCNoNbL30BaHNEM papuyecKux
MeTO0A0B; MPUMEHATbL QGOpPMYSibl
CNOXEHUA N YMHOXEHUS
BEepOATHOCTEM,
KOMBUHATOpPHLIE GaKTh U
oopmMynbl nNpu pelweHnn 3apaud;
OUEHNBaTL BEPOSATHOCTU
peasibHbiX COObLITUIA;
3HaKOMCTBO CO CAyuaiHbMU
BeMUMHaMN; yMeHue
NnpuBOAUTbL NPUMEpLI

NnposiBNeHNs 3aKoHa 601blnX
ynucen B NPUPOAHLIX W
06WEeCTBEHHLIX ABAEHUAX; -
YMETbL OnepupoBaTthb
NOHATUAMU: TOUKA, npamas,
MAOCKOCTb, MPOCTPaHCTBO,
ABYTrpaHHbLIA yron,
CKpewmBawumeca npswbie,
napannienbHoCTb U
NeprneHauKynapHOCTb NPAMbIX
W MJIOCKOCTEN, yron mexay
NPAMBIMKA, YT ON MexXay npAMoii
W NNOCKOCTLIO, YTOn Mexay
NAOCKOCTAMK, paccToAHue OoT
TOUKW [0 MN/OCKOCTH,
paccTosHMEe Mexay npsmbiMy,
paccToaHue mexay
VIOCKOCTAMU; YMEHune
MCNO/b30BaTh MNPV PEWeHun
3apay u3ydeHHble QaKTbi U
TEOpEMbl MNaHUMETPUN;
yMEeHue oueHuBaTb pa3Mepbl
00BbEKTOB OKpyXawuwero mupa;
- yMeTb OnepupoBaThb
MOHATUAMU . MHOIOrpaHHUK,
CeyeHue MHOTrOrpaHHwnKa,
ky6, napannenenuneg,
npuama, nmpamuga, ourypa u
NOBEPXHOCTbL BpatieHus,
uMnvHap, KOHycC, wap,
chepa, cedeHuss OUIrypsbl




BpaieHus, MAOCKOCTh,
Kacalwadaca coepsl,
uMnuHgpa, KoHyca, nnowagb
NOBEPXHOCTU Nupamufst,
NPU3Mbi, KOHYCa, uuanHAapa,
nnowaab coepnl, 06bem Kyba,
NPSAMOYTO/IbHOM O
napannenenunega, nMpamuabi,
npu3mbl, UMNUHAPA, KOHYCAa,
wapa; ymeHune unsobpaxaTb
MHOTOrPaHHUKKN W
NOBEPXHOCTU BpaleHus, Knx
CeuyeHusl OT PyKu, C MOMOUbLK
YEPTEXHLIX MHCTPYMEHTOB W
3MEKTPOHHbLIX CPEACTB;
yMeHue pacnosHaBaTb
CUMMETPUI0 B MNPOCTpPAHCTBE;
YMeHue pacno3HaBaThb
npasu/ibHLIE MHOIOrpPaHHUKNY;
- yYMETb OnepupoBaTtb
NOHATUAMU: [BUXEHUE B
npocTpaHcTBe, NoaobHbe
ourypsl B NpoCTpaHcTBe;
MCNONbL30BaTh OTHOWEHNEe
naowagen noBepxXHOCTER n
06BeMOB NOAOCOHLIX GUryp fpwm
peweHun 3apad;

- YMETb BbLYUCNATH
reoMeTpuyeckmne BerINYNHLI
(anuHa, yron, naouwagsb,
ob6vem, nnowagb
NOBEPXHOCTN), WNCNONb3YS
N3yyeHHble GOopMysibl U
METOAbl; - YMEeTb
onepupoBaThb MNOHATUAMU :
npaMoyrosibHasi cucrtema
KOOpAWHAT, KOoOpAWHaThI
TOUKYN, BEKTOpP, KOOpAMHATHI
BEKTOpa, CKanapHoe
npon3BeAeHne, Yron Mexay
BEKTOpamn, CymMa BEKTOpPOB,
Nnpou3BefeHne BeKTopa Ha
4YMCNO; HaxXo4UTb C MOMOWLI
U3YUYEHHbIX Qopmyn
KOOpAVHaTL cepeauHsbl
OTpe3Ka, paccTosiHue mexay
ABYMS TOUKamu; - YMeTb
BbIbMpaThL NOAXOAAWMNIA
U3YUYEHHbLIW MEeTOo4 Ans
peweHna 3agauu,
pacno3HaBaThb
maTemaTuyeckue OakTbl U




MaTeMaTu4eckne moaenu B
NPUPOAHLIX N 06UWECTBEHHbIX
SIB/IEHUAX, B UCKYCCTBeE;
yME@Hue npusBoguTb NPUMEpDI
MaTeMaTU4eCKNX OTKPbLITUNA
POCCUIACKON U MUPOBOIA
MaTeMaTUYECKOK HayKu. -
yMETb OnepupoBaThb
NOHATUAMU: oOnpeaeneHune,
aKcunoma, Teopema,
cneacTteue, CBOWCTBO,
npu3Hak, AOKa3aTenbCTBo,
paBHOCUNbHLIE GOPMYANPOBKN;
ymeHue ¢opmynmpoBaThb
o6paTHOEe W NPOTUBOMNOMOXHOE
yTBEpXAeHne, NpuBogUTb
NpUMEpPLl 1 KOHTPNPUMEPHI,
UCNO/iIb30BaTb METOf
MaTeMaTU4eCKONn UHAYKUUN,;
NpoBOAUTL AoKa3aTe/bHble
paccyxaeHua npu peweHun
3ajad, oOueHMBaTb
NIOrMYecKyw NPaBUNbLHOCTHL
paccyxgeHuwin; - ymeTb
onepupoBaTb MNOHATUAMN:
MHOXEeCTBO, MO4AMHOXECTBO,
onepaunu Haj MHOXeCTBamu;
YMEHVe UCnonb30BaThb
TEeOpPEeTUKOMHOXEC TBEHHbLIN
annapaTt Ana onucaHwus
peanbHbIX NPOLECCOB #
AB/IEHUNA Npu peleHUn 3apad,
B TOM u4mcre N3 ppyrux
y4eOHbIX NpegMeToB; - YMETb
onepupoBaTb MOHATUAMNU:
rpa¢, CBA3HbIA rpag,
Aepeso, uukn, rpa¢d Ha
NAOCKOCTHU; yMeHue 3ajaBaThb
N onuceiBaTb rpaodsl

pas3ninuyHeiMu crnocobamu;
NCNoONb30BaTh rpadsl npv
pewleHnn 3apav; - YMeTb
CBOOOAHO OMepupoBaThb
NOHATUSAMWU: Cco4YeTaHue,
nepecTtaHoBKa, 4WCno
COYeTaHuin, 4ncno
nepecrtaHoBOK; OUHOM
HbIOTOHA; YMEHUE NPUMEHATL
KOMOUHATOpPHLIE GaKTbl ©
paccyxaeHua Ans peweHus
3ajlay; -yMeTb OrepupoBaThb
NOHATUAMW: HaTypasibHOe
4UCM0, Uenoe 4mcno,




OCTaToOK Mo MOoAyno,
paynoHansHoe u4ucno,
nppaunoHanbHoe 4ncno,
MHOXECTBa HaTypasibHbIX,
Lensix, paunoHasbHbIX,
LEACTBUTENbHLIX YKUCen;
YMEHue nCnosib30BaThb
npu3HaKn AenumocTwy,
HauMeHbwnin obWMIA aennTenb
W HauMeHbliee obuee
KpatHoe, anroputm EBKAnaa
npu peweHwn 3ajad;
3HAKOMCTBO C pa3nu4HbIMU
MO3ULMOHHLIMA CUCTEemMamm
CUNCneHns; - yMmeTb
CBOGOLHO onepupoBaTb
NOHATUAMU: CTENeHb C Le/bim
rnokasarvesieM, KOpeHb
HaTypanbHOWK CTENeHw,
CTerneHb C paumoHanbHbIM
nokasaTesieM, CTeneHb C
[enNCTBUTENbHLIM
(BewecTBEHHLIM)
nokasarvesnem, norapuom
yucna, CUHYC, KOCUHYC W
TaHTeHC MPON3BOMLHOIO
yncna,; - ymeTb OnepupoBaThb
NOHATUAMK . TOXAECTBO,
TOXAEeCTBEHHOe
npeo6pasopanue, ypaeHeHue,
HepaBeHCTBO, cucTema
YyPaBHEHMA N HEepaBEHCTB,
PaBHOCW/ILHOCTb YpPaBHEHUNA,
HepaBeHCTB N CUCTEM,
paunoHansHble,
nppaunoHansHbie,
rnokasaTesibHble, CTeneHHsble,
norapupmmyeckue,
TPpUroHOMEeTpUYecKue
ypaBHEHNA, HepaBEeHCTBA WU
CUCTEMbl; YMEHME pewaTtb
YpaBHEHUA, HEepaBeHCTBa W
CUCTEeMbl C MOMOULI0
pa3nMyHbIX NPUEMOB; pewaTb
ypaBHEHNA, HepaBeHCTBa U
CUCTEMbl C MapamMeTpoMm;
NPUMEHATL YypaBHEHUs,
HepaBeHCTBa, WX CUCTEMb
ANA pEeuweHns maTemaTuydecKmnx
3afiay v 3agad N3 pasnnudHbIX
obnacTeii Hayku v peasntbHOM’
KU3IHK

| -ymeTs CBO6OAHO




onepupoBaThb MNMOHATUAMWU:
rpadmk QyHkUmMn, obpaTHas
QYHKLMA, KOoMNo3uuus
OYyHKUMIA, nnHeirHan QyHKunAa,
KBagpatuyHas QyHKUMS,
cTeneHHass QYyHKUus C UesnbiM
rnokKasaTernem,
TPUroHOMEeTpuyYecKne
QYyHKUMK, o0b6bpaTHbie
TPUroHoOMeTpuyeckne
QYHKUUY, rnokasartesibHas u
norapudmuyeckas QyHKuUun,
YMEHWE CTPOUTbL TFpadukun
OYHKUMIA, BLINOAHATHL
npeo6bpa3oBaHua rpagukos
OYHKUMiA, ymeHue
NCNoMbL30BaTh paPukmn
OYHKUWIA Ans u3yuyeHus
MPoLeccoB 1 3aBUCUMOCTENR
npu peweHun 3ajay u3
APYTrunxX yuyebHbX npegmeToB W
U3 peanbHON XWU3HU,
BhlpaxaTb ¢opmynamu
3aBUCUMOCTH Mexay
BeNMUnHamu, ymeHue
cB06OAHO onepupoBaThb
MOHATUSAMM: YETHOCTb
OyHKUUN, nNepuogmnuyHoOCTb
OYHKUNKN, OrpaHnYeHHOCTb
QYHKLUNN, MOHOTOHHOCTb
OYHKLUUK, 3BKCTPemMym
¢oyHKUMKM, Hanbonbluee un
HanMeHbllee 3Ha4vYeHus
OYHKUMWN Ha NPOMEexyTKe;
yMeHue MpOBOAUTDL
nccnepoBaHue OyHKUUN,;
YMEHUE MCMnobL30BaTh
cBoncTBa U rpadmkn QyHKUWIA
ONA peweHns ypaBHeHUn,
HEepaBeHCTB ¥ 3ajauy C
napameTrpamn,; nsobpaxaTb Ha
KOOpPAWHATHOW MAOCKOCTH
MHOXEeCTBa peleHui
YPaBHEHUA, HEPaBEHCTB WU UX
CUCTEM; - YMETb CBO6GOAHO
onepupoBaTb MNOHATUMAMU:
nocnefgoBaTeNbHOCTb,
apudmeTHMyeckaa nporpeccus,
reomeTpuyeckas nporpeccus,
6eCKOHe4HO ybblBawiLas
reoMeTpuyeckas nporpeccus;
yMeHue 3agaBaTtb
nocnenoBaTeNnbLHOCTU, B TOM
ymncne C MOMoubIo




PEKYPPEHTHLIX Qopmyn; -
yMETb OnepupoBaTh
NOHATUAMWU: HEMNPEPLIBHOCTb
OYHKUMKM, acumnToTbhl rpadpuka
dyHKUMnM, nepBas n BTOpas
npousBogHas OyHKLMYK,
reoMeTpuyeckuii un
OU3NYECKNN CMbiCH
npon3BoOAHOMN,
nepsoobpasHas,
onpegeneHHbli uHTerpan;
YyMEHUe Haxogutb

acumMnToThl rpaduka OGyHKUWK;
YME@Hne BbIUUCATDL
NPOW3BOAHLIE CYMMb,
npou3BejeHnsa, 4YacTHOro wu
KoMNo3nuun QyHKUWNA,
HaxoauTb ypaBHeHwe
KacaTeNbHOW K rpaouky
OyHKUMK, yMmeHne
UcnonbL30BaTb MPON3BOAHYK
ana nccnegosaHnAa QYHKUWIA,
ANA HAXOXAEHUA Haunydwero
peleHns B MPUKNagHbiX, B
TOM uucne coumanbHo-
IKOHOMUYECKNX U GU3NYECKUX
3afla4ax, Ang onpegeneHus
CKOpPOCTU U yCKOpeHus;
HaxoAnTL naowaan v o06bLEMb
duryp ¢ nomowbio MHTErpana;
npueBogUTL MpuUMepb
MaTemMaTu4eckoro
MO4EenMpoBaHua C NOMOLbLIO
anodepeHymanbHsIX
ypaBHEHUI; - YMETb
onepupoBaThb MOHATUAMN:
KOMM/IEKCHOE 4ucno,
CONPSAXEHHbIE KOMM/IEKCHbIE
yucna, MOAYNbL N aprymeHT
KOMIJIEKCHOTO uucna, dopma
3anncu KOMNNAEKCHbIX 4YuKCes
(reomeTpuueckas,
TPUroHOMETpUYECKan Wt
anrebpanyeckasi); ymeTb
nponM3BOAUTL apudmeTUyeckue
JeiCcTBUA C KOMNNEKCHbIMU
yucnamn; nNpuBOAMTbL NpPUMEpL
NCNOMb30BaHNA KOMITIEKCHbBIX
yucen; - ymeTb CBO6OAHO
onepupoBaTb MOHATUAMMN:
cpeaHee apupmeTnyeckoe,
mMeauaHa, Haumbonbliee un




HaumeHblliee 3HaueHus,
pasmax, aucnepcwus,
cTaHAapTHOE OTK/IOHEHWe AN
onncaHms YNCNOBLIX [aHHbIX;
yMeHne uccnepoBaThb
cTaTUCTUYECKUE fJaHHble, B
TOM 4ucne C MnpuUMeHeHnem
rpapuyeckmMx mMeToaoB Wu
3/IEKTPOHHBIX CpPepcTs;
rpapuyecku muccneposaTb
COBMECTHble HabnwgeHua c
NnoMOLLbI0 Anarpamm
paccenBaHua uU JSIMHERHONM
perpeccun; - ymeTb
HaxoAuTbL BEPOSATHOCTM
COObITNA C KUCNONb30BaHNEM
rpapuyecKknx MeTo/0B;
NPUMEHATL AN PEeweHus
3agay Gopmysbl CNOXEHUA W
YMHOXEHUA BEPOATHOCTENA,
GopmMyny NOMHOW
BEPOATHOCTU, ¢opmyny
BepHynnu, KOMGWHATOPHLIE
QaKTh ©

dopmMynbl; OueHuBaTb
BEPOATHOCTN peasibHbiX
COOLITUIN; YMEHWE OnepuposaThb
MOHATUAMM . CNy4danHan
BeNM4YuHa, pacnpegeneHuve
BEpOATHOCTel, maTemaTuyeckoe
oxuaaHwe, aucnepcua wu
CcTaHgapTHOEe OTKNOHEeHue
CNy4YalHoi BENUUMHL, QYHKUUW
pacnpegeneHna v MAOTHOCTH
paBHOMEPHOr0, MNOKa3aTes/ibHOro
N HOPManLHOro pacnpeaeneHun,
yMEHMe uCcnonb3oBaTb CBOWCTBA
W3YYEHHbIX pacnpejeneHuin ans
peweHns 3ajad; 3HAKOMCTBO C
NOHATNAMW: 3aKOH 601bWNX
yncen, MeToAabl BbLIGOPOUHbLIX
uccriegoBaHun; ymexune
npuBOAUTL MpuUMEpsLl NPOSABNEHUSA
3aKOoHa 6onbwux 4yucen B
MPUPOAHLIX N 0BWECTBEHHbLIX
ABNEHUAX; - YMETb CBO6OAHO
onepnpoBaTb MOHATUAMN !
TOouKa, npsMas, MNOCKOCThb,
NPOCTPaHCTBO, OTPE30K, Ny,
NAOCKWA yron, ABYrpaHHbLIA
yron, TPEexrpaHHuid yron,
nepecekawwuecs, napajiesibHble




U CKpewuBawwuecsa npsimbie,
napasnenbHoCTb u
NeprneHanKyIsipHOCTb NPSMBIX Y
NNOCKOCTe, yron mexay
NPAMLIMU, Yron mexay npsmon u
NM/I0CKOCTbLIO, Yrona mexay
MJIOCKOCTAMU; YMEHune
MCNoNbL30BaTh NPU pPeweHnu
3alay n3y4yeHHovle ¢aKTbl
Teopemb MIaHUMETPUN,; YMEHne
OUeHMBaTb pa3mepbl 06LEKTOB B
OKpyXalwem mMupe; ymeHue
onepupoBaThb MOHATUAMN:
MHOIMOrpaHHKK, CeuyeHue
MHOTrOrpaHHWKa, npaBuUibHbIA
MHOMOrpaHHuNK, npu3ma,
nupammga, ourypa u
MOBEPXHOCTb BpaleHuA,
UMNMHAP, KOHYC, wap, coepa,
pasBepTKa MOBEpPXHOCTH,
ceueHus KoHyca W uunumHgpa,
napannenbHble OCU 1Nun
OCHOBaHuWi0, ceyeHue wapa,
MIOCKOCTbL, Kacawwasaca coepsl,
UnnnHapa, KoHyca; ymeHue
CTPOUTL CeueHune
MHOTrOrpaHHuKa, un3obpaxaTb
MHOTOF PaHHUKU, OUrypsl u
NOBEPXHOCTU BpaleHns, ux
ceyeHus, B TOM uucne C
MOMOWbI0 3NEKTPOHHBIX CPeAcTB,;
yMEeHue rpuMeHssiTb CBOWCTBA
reoMeTpuyeckux ouryp,
CaMOCTOATENIbHO QOpPMYy/INPOBaTHL
onpegenenns nsydaembix ouryp,
BbIABUT aTh

rmnoTessl 0 CBOWCTBaX W
npu3Hakax reoMeTpuyeckux
¢ouryp, O60CHOBLIBATL WK
onpoeBeprarb UX; YMeHue
NpoBOAUTbL Knaccuoukaumw ouryp
no pasfinyHbiM NpU3HaKam,
BbINIO/IHATL HE06X04NMbIE
AONOAIHUTENbHLIE MNOCTPOEHUsa; -
ymMeTb CBO60AHO onepupoBaTtb
MOHATUAMM: nNaowanb Gurypsi,
o6bem QGUrypsi, BenuuuHa yrna,
paccTosHMe OT TO4YKU A0
MIOCKOCTU, PacCTOAHUE MexXay
NPSMbIMK, PaCCTOAHUE MEXAY
NJOCKOCTAMU, Mowagb coepsl,
naowane MOBEPXHOCTU nupamuibl,
NpM3mbl, KOHYCa, uwauHapa,




06beM Kyba, NpsMOYroOfbHOIO
napannenenunega, nupamuibl,
npu3mbl, UUanHAPa, KOHyca,
wapa; ymMeHue HaxoauTb
OTHOWEeHue 06bEeMOB NOA0GHbLIX
ouryp; - ymeTb cBO6GOAHO
onepupoBaTb MNOHATUSMM :
ABWXEHWE, NapanienbHbIN
NnepeHoc, cumMeTpua Ha
NIOCKOCTU W B NPOCTPAHCTBE,
noBOpOT, npeobpaszoBaHue
nogobusa, nofodHbie GUTypsl;
yMeHue pacno3HaBaTb paBHblE U
nofo6Hble GUrypsl, B TOM uucne
B Npupoae, WCKYCCTBE,
apXuTeKType; ymeHune
UCNonbL30BaTek reoMeTpuyeckue
OTHOWEeHNs, HaxoanTb
reomeTpuyecKmne BeNUYUHbI
(gnuHa, yron, nnowagb, o6bem)
npyu peweHMn 3apad M3 Apyrux
y4yebHbIX npegMeToB U U3
peasnibHOl XU3HW; - YMETb
CcBOOOAHO oOrepupoBaThb
NOHATUAMK: NPAMOYTrO/bHasA
cucTema KoopauHaT, BeKTop,
KOOpAVHaThl TOYKU, KOOPANHATHI
BEKTOpa, CymMMa BEKTOpOB,
npoussegeHne BEKTOpa Ha
4UCNOo, pas3noxeHne BeKTopa Nno
6a3ucy, ckanapHoe
npon3BegeHne, BEKTOpPHOEe
nponsBegeHne, yron mexiay
BEKTOpaMu; yMeHue
UCNOJIb30BaTb BEKTOPHbLIA #
KOOpPAMNHATHbLIR MeTod ANs
peweHns reomMeTpuYeCKux 3ajau
“n 3agay Apyrunx y4debHbix
npeaMeToB; OMEpUpoBaTh
NOHATUAMU: MaTpuua 2Xx2 n 3x3,
onpegennutens MaTpuubi,
reoOMEeTPUYECKUIA CMbICN
onpegenuTens;

- YMeTb MOAENVPOBaTb
peasibHble CUTYyaLuun Ha A3blKe
MaTemMaTuKu, COCTaBNATbH
BbIpRXEHWUS, YpPaBHEHWUA,
HepaBeHCTBA WU UX CUCTEMbl MO
YCNOBUI 3apauyun, uccnepnosaTb




NOCTPOEHHbLIE Mogenu C
ncnonL3oBaHvem annaparTa
anrebépsl, MHTEPNPEeTUPOBATbL
MONYYEHHbIE pe3ynbTarT;
CTPOUTL MaTemaTudeckue
MOLENn C MnomMoubI0
reoMeTpUYeCKNX MOHATUA ©
BENMWYNH, pewaTb CBA3aAHHLIE C
HUMW MpakTuyeckue 3ajgauu;
COCTaBAATbL BEPOSITHOCTHYI
MOJdenbL U UHTepnpeTUupoBaTb
NONY4YEeHHbIi pe3ynbpTaTt; pewaTb
npukKnagHele 3ajayn cpeacTeBamu
MaTeMaTu4ecKoro aHanamsa, B
TOM 4ucne
COUMANTbHOIKOHOMUYECKOTr O 1
¢n3nyeckoro xapakTepa; -
yMeHue BbuibupaTb NOAXOAAWNIA
METOA A/1A peweHnsa 3agayun,;
NOHUMaHWEe 3HAYMMOCTW!
MaTEMaTUKN B WU3YUYEHUN
NPUPOAHLIX U 06LWeCTBEeHHbIX
NMPOLECCOB W ABMAEHUN; YMEHWe
pacnosHaBaTb MNposgBAEHNe
3aKOHOB mMaTemMaTuku B
WCKYCCTBE, YMEHMNe MnpuBOAUTL
npumMepsl MaTemMaTu4HecKnx
OTKPLITUA POCCUIACKON WM
MUPOBOI MaTeMaTUUYECKOW HayKu

OK 02 B o6nacTtn ueHHOCTH - YMeThL OnepupoBaTthb
Ucnonb30BaThb Hay4YHOr0 MO3HaHud: - NOHATUAMM: pauUMOHanbLHas
COBpPEMEHHbIe COOPMNPOBAHHOCTHL OYHKUMA, nokasaTenbHas
cpeacTBa Moucka, | MUPOBO33peHus, OYyHKUMA, cTeneHHaa ¢yHKuUusA,
aHanusa u COOTBETCTBYIWETO norapunommyeckas QyHkuusa,
UHTEpnpeTauun COBPEMEHHOMY YPOBHI0 TPUroHOMeTpUuYeckKue QyHkUmn,
nHdopmauum, wu pa3BUTUA HaAYKN U obpaTHble QYHKUMU; YMEHWe
nHdopMaLMOHHbIe 06WeCTBEHHOW MPaKTUKK, |CTPOUTb FpaduKy NU3yUeHHbIX

TEXHOAOrUn AnA
BbINOIHEHWA 3agad
npogpeccmnoHanbLHOM
0eaTeNnLHOCTH

OCHOBAHHOI0 Ha Amasore
KynbTyp,
cnoco6CcTBYyWEro
0CO3HaHWI0 CBOEro mecTa
B MOMNKYNbTYPHOM Mupe;
- COBEpWeHCTBOBaHNE
A3bIKOBOW U YNTaTE/NILCKOWN
KYNbTYpsl Kak cpeactea
B3anMOAEeNCTBUA Mexay
noabMm 1M NO3HaHUA Mupa;
- 0CO3HaHWe UEeHHOCTH
HaYUHOW AeATenbHoCTH,
FOTOBHOCTb OCYWECTBAATHL
NMPOEKTHYW U

OYHKUMIA, uCnonb3oBaThb
rpaoukn npu N3yyeHuu
NPOUECCOB N 3aBuUCUMOCTEeid,
npy peweHmn 3agay U3 Apyrux
yuebHbiX npeaMeToB M 3ajay u3
peanbHON XW3HW; BblpaxaTb
dopmynamm 3aBUCUMOCTU MEXAy
Be/iMYNHaMn,; - yMeTb
onepupoBaTb MOHATUAMU :
TOXAECTBO, TOXAEeCTBEeHHOoe
npeobpasoBaHne, ypaBHeHKe,
HEepaBeHCTBO, cucrTema
YypaBHEHUA N HepaBeHCTB.,
PaBHOCUNLHOCTL YypaBHEHW,
HEepaBeHCTB U CUCTEM,
paynoHasnbHbie,
nppaunoHanbHbie,




nokasaTesibHble, CTENeHHsIe,
norapupmmveckue,
TPpUroHoMeTpmudyeckue
ypaBHEHUs1, HepaBeHCTBa

nccnepoBaTenbCKy
AEeATeNLHOCTb
WHAVBUAYANLHO N B
rpynne. OBnageHune
YHUBEPCA/IbHLIMA YUEOHbIMA
no3HaBaTeIbHbLIMU
pgenctenamn: B) paborta C
nHbopmaumeh: - BnajeTb
HaBblKaMn NoNy4YeHus
nHpopmMaumm M3 UCTOYUYHUKOB
pasHeiX TWUNOB,
CaMOCTOATENIbHO
OCYWEeCTBAATL NOUCK,
aHanui, cucrtemMaTnsauyuio u
nHTepnpeTtaumo uHoopmaunmn
pa3nuUYHbiX BUAOB N GOpM
npeacTaBfieHns; -
co3paBaTb TEKCTH B
pas3nuuHbiX gopmatax C
yyeToOM Ha3Ha4veHus
nHGoOpMaLUN N LEeNeBo
aygutopuu, Bhibupas
onTUManbHy ¢opmy
npeacTaBnEHNA u
BU3yanusauun; -
oLeHMBaTbL AOCTOBEPHOCTD,
NernTUMHOCTL WHOOpMaLmn,
ee COOTBEeTCTBME MpaBOBbLIM
N MOpanbHO-3TUYECKUM
HOpMaMm; - WCNO/ib30BaTh
cpepcrtBa UHQOPMALMOHHBIX
N KOMMYHMKAaLWNOHHbIX
TEXHOMOMNiA B peleHun
KOrHUTUBHBIX,
KOMMYHUKaTUBHbIX U
OpraHu3auUuoHHbIX 3aja4y C
cobnwgeHnem TpebosBaHwuii
3PrOHOMUKKN, TEXHUKMN
6e30MnacHOCTU, TUTUEHDI,
pecypcocbtepexeHus,
nPasoBbIX N 3TUYECKUNX
HOPM, HOpM
UHOOPMALMOHHOMK
6e3onacHocTn; - BnageTb
HaBblKaMn pacno3HaBaHusa wn
3aunTsel nHGopmauun,
MHOOPMALMOHHOM’

N CUCTEMbI; yMETb peuwaTb
ypaBHEHMA, HepaBeHCcTBa U
CUCTEMb C TOMOWbI Pa3/INYHBLIX
npuemMoB,; pewaTb YpPaBHEHUS,
HEepaBeHCTBA U CUCTEMbl C
napamMeTpoMm; MPUMEHSTb
YpPaBHEHUSI, HEpPaBEHCTBA,
CUCTEMbl A/ peweHus
MaremaTudeckux 3sajga4 U 3agad
U3 pasfinyHeiX 06n1acTelt Haykwu
N peanbHON XW3HW; - YMETb
cB060OAHO onepupoBaThb
NOHATUAMKU: ABUXEHUE,
napannesibHuii NepeHoc,
CYMMETPUS Ha NAOCKOCTU U B
npocTpaHcTBe, MOBOPOT,
npeobpasoBaHue nogobus,
NnoAo6HbIE GUIYpbl; YMETH
pacno3HaBaTb paBHbE #
noao6Hbie GUrypsl, B TOM 4yucne
B Apupone, WCKYCCTBE,
apXuUTeKType; YMeTb
NCnosib30BaTb rreomMmeTpuyeckune
OTHOWEHUsI, HaxoauTb
reoMeTpuyeckune BeNUNHGI
(anuHa, yron, nnowagb,
o6beM) npu peweHun 3apad u3
APYIrux y4yebHbiXx npegmeToB K
U3 peasibHOM XU3HNU

nx




| 6€30MaCHOCTU NMYHOCTK

OK 03 B obnactn gyxoBHO- - YMEThL OnepupoBaThb
nnaHnpoBaThb Y HPaBCTBEHHOIr O BOCMUTAHUA: | MOHATUAMU: paUUOHA/ILHbLIE,
peann3oBbiBaTH - - COOpPMUPOBAHHOCTb nppaunoHansHele,
co6CTBEHHOE HPaBCTBEHHOM0 CO3HaHuA, NnoKa3aTefibHble, CTelneHHbe,
npogeccunoHanbHo | 3TUYECKOro noBegeHus; - norapupMmueckue,

€ W NINYHOCTHOEe CNOCOGHOCTL OueHuBaTb TPUrOHOMETpUYeCcKune
passutne, CUTyaymio n npuHUMaTh YPaBHEHUA N HEpPaBEHCTBA,
npeanpuHuMaTesls | OCO3HaHHbLIe peleHus, UX CUCTEeMbl; - YMeTb

CKYI0 OpPUEHTUPYACL Ha onepupoBaTtb MOHATUAMU :
LEATENLHOCTL B MOpa/ibHOHPaBCTBEHHbLIE MHOIOrpaHHWK, CeuyeHune
NpodeCCUOHanbHO | HOPMbI M LEHHOCTH; - MHOrOrpaHHuKa, Kyo,

i coepe, OCO3HaHWe /INYHOro BKNaga | napannenenunes, npusma,
NCMONb30BaTh B NOCTPOEHUE YyCTOWYMBOro | nupamuga, oéurypa u

3HaHnAa no 6yaywero; - OTBETCTBEHHOE | NOBEPXHOCTbL BpawWeHus,
dnHaHCOoBOMA OTHOWEHNe K CBOUM UMNNHAP, KOHYC, wap,
rpamMoTHOCTU B poantenam n (unn) gpyrum | chepa, cedeHust OUrypsl
pPa3/INUHbIX ysieHam Cembu, CO3[aHun BpaweHnsa, nAoCKOCTb,
XN3HEHHbIX CeMbW Ha OCHOBE Kacawwasacs coepsl,
cuTyaumax 0CO3HAHHOIr0 MNPUHATUA UunmHapa, KOoHyca, naowagb

LeHHOCTeld CeMenHOW XU3HN
B COOTBETCTBUK C
TpaguuMamu Haponos
Poccun; OenapeHue
YHMBEpPCa/bHLIMA
perynaTUBHeIMW AEACTBUAMMN:
a) camoopraHusaums: -
CamMoCTOATENLHO
OCYUWeCTBMATb
Nno3HaBaTeNbHYI
ACATENbLHOCThL, BHIABMAATH
npoébnewmbl, CTaBUTbL U
dopmynmpoBaTb CO6CTBEHHbIE
3agaum B o6bpas3oBaTesibHON
AEATENBHOCTU N XNU3HEHHbIX
cutyauuax; -
CaMOCTOATE/IbHO COCTaBASATb
nfAaH peweHus npobnems C
yuyeToM MMeWwmxca
pecypcoB, COO6CTBEHHbIX
BO3MOXHOCTEN 1"
npeanouTeHnn; - paBaThb
OLEHKY HOBbLIM CUTyauusMm;
cnoco6bcTBOBaTH
bopMmupoOBaHUIO U NPOAB/IEHUID
WWPOKOW 3pyanumn B pasHbIX
06nacTaX 3HaHWiA,
NOCTOAHHO MOBbLILATL CBOW

NOBEPXHOCTN Mnupamuibl,
npu3Mbl, KOHyCa, uunuHapa,
naowaab coepel, o6bvem Kyba,
npaMoyro/ibHoOro
napannenenuneaa, nupamMufsl,
npu3msl, UNAMHAPA, KOHycCa,
wapa; ymeHue usobpaxaTtb
MHOTOrpaHHUKN ¢
NMOBEPXHOCTU BpalWeHuUa, Uux
CeyeHun OT PYKW, C MNOMOLWbLI0
YEePTEXHLIX WHCTPYMEHTOB U
3MIEKTPOHHBLIX CPEeAcTB; YMeTb
pacrno3HasaTb CUMMETPUIO B
NpoCTpaHcTBe; YyMeTb
pacno3HaBaTb MpaBuibHbIE
MHOIOrPaHHUKN,; - YMeTb
onepupoBaTb MOHATUAMN :
npaAMoOyro/ibHasa cucrema
KoOpAWHAT, KOOPAWHATH
TOYKM, BEKTOpP, KOOpAWHATHI
BEeKTOpa, CcKanspHoe
npon3BeaeHne, yrona mexay
BEKTOpamy, Cymma BEKTOpPOB,
npon3BeaeHue BeKTopa Ha
4YUCNO; HaxXoAUTb C MOMOLULbIO
N3YUEHHBLIX Qopmysi
KOOpANHATH CepeauHbl
0Tpe3Ka, paccTosiHue mexay




obpas3oBaTefibHLIil K ABYMSI TOYKamu
KYNbTYPHbLIA YPOBEHD ;




6) CaMOKOHTpOnNb:
NCNonL30BaTh MPUEMD
pebdnekcnmn ans OUEHKWM
cuTyaumn, Bbl6Opa
BEpPHOT 0 peweHus; -
YMETb OUEHWBATbL PUCKM
N CBOEBPEMEHHO
NpUHUMATL peweHuss no
UX CHWUXEHWI, B)
3MOUMOHAbHbIA
WHTENNEKT,
npegnonaranunii
COOPMUPOBAHHOCTL :
BHYTPEHHEW MOTuBaUun,
BK/IOYAKOWEA CTpemieHune
K AOCTWXEHWO Uenn un
ycrnexy, OnTUMU3Mm,
WHUUMATUBHOCTL, YMeHue
AencTBoBaTL, UCXoaa w3
CBOUX BO3MOXHOCTeWl; -
aMnaTum, BKAKUaWen
CNOCOOHOCTL MOHUMATb
amouymoHanbHoe
COCTOSIHUe Apyrux,
YUunuTHIBATL €r0 MNpwU
oCylecTBneHnn
KOMMYHUKaLuu,
CMOCO6HOCTbL K
COYYBCTBUIO W
conepexvBaHwuio; -
coumanbHbiX HaBbLIKOB,
BKJIOUAKOWMX CNOCOBHOCTL
BbICTpaMBaTb OTHOWEHUS
C ApYyruMn gbmMu,

3ab0TnTbLCA, MNPOABAATH
WHTEpec n pa3pewartb
KOHONUKT
OK 04 2¢0eKTMBHO | rOTOBHOCTb K - YMEeTb OnepupoBaThb
B3aMMoeiicTBOBaTL | cCaMopasBuTuio, NMOHATUSAMW: CNy4daiiHbliii OnbIT U
n pabortatb B CaMOCTORTENbLHOCTN W cnydawHoe cobuiTue,
KONNeKTuBe u camoonpegeneHuio; - BEPOATHOCTL CAy4aiHoro
KomMaHze OB/lafA€HUE HaBbiKamv COObITUS; YMETb BLIUUCNATL
y4ye6Ho- BEPOSATHOCTbL C WMCNONb30BaHUEM
nccnegoBaTenbCKoON, rpapu4eckmx mMeTonoB;
NPOEKTHON W COUNENbLHOW | NPUMEHATL (GOPMY/ibl CMIOXEHUS U
LEeATeNnbHOCTH; YMHOXEHNSA BEPOATHOCTEN,
OBnageHve KOMOUHATOpHLIE QaKTh U
YHUBEpCasbHbIMN ¢opmynbl Npu pelieHnn 3agay;
KOMMYHUKaTUBHbLIMU OUEHMBATb BEPOATHOCTHU
pencTBuamMu: 6) peanbHbiX CO6LITUIA; 3HAKOMCTBO
COBMeCTHas CO Chy4aiHbiMM BeNUUMHaMMK;
[esTeNnbHOCTb: - yMeHue npuBoanTb MNpUMepsb
NMnOHUMaTL WU NPOABMEHMA 3aKoHa 60nbunx
NcnonbL30BaTh 4yncen B MPUPOAHLIX U

npenvywecTea KomaHAHOV
U VHAMBUAYa/bLHOM
paboThl;

06WECTBEHHbIX SABMEHWUAX; -
yMeTb CBOBOAHO OnepupoBaTb
NOHATUAMM: CTEMEHb C LENbIM
nokasartenem, KOpEHb
HaTypanbHOW CTeneHun, CTeneHb




- NPUHUMATL Uenn
COBMECTHOMA
AeATe/NIbHOCTH,
OpraHu3oBbLIBATL W
KOOPAWNHNPOBATL AENCTBUSA
no ee AOCTUXEHWNIO:
cocTasnATb MaH
JeWCTBUiA, pacnpeaenatb
ponn C y4YeTOM MHEHWUA
YYaCTHMKOB 06CyxaaTh
pe3ynbTatbl COBMECTHOIA
paéoTsi; -
KOOpAuHNpOBaThL W
BLINONHATL pa6oTy B
YCNOBUAX pPeanbHOoro,
BUPTYanbHOro u
KOMOUHMPOBAHHOT O
B3aMMO4EWCTBUA; -
OCYWECTB/IATb MO3UTUBHOE
cTpareruyeckoe
noBefeHne B Pas/iNyHbIX
cuTyauusx, NposSBASATb
TBOPYECTBO U
BOOGpaxeHne, 6biTb
WHUUNATUBHLIM, OBnageHue
yHUBEpPCaNbHbIMU
perynsaTtuBHLIMA
LEeACTBUAMU: ) MPUHATUE
Cebéss u gpyruvx nwogen: -
npyuHNUMaTb MOTWBbLI U
aprymeHnTbl Apyrux nwgei
npu aHanuMise pesynLTaToB
AeAsTeNnsHoCcTH; -
npusHaBaTb CBOE npaBO U
npaso ApPyrux noger Ha
ownbkKn,; - pas3BuBaThb
CNoCOBHOCTL MOHUMATL
MUP C MO3UUUM A4PYroro
yenioBeka

paunoHaibHbIM rokaslaTenem,
CTeneHb C AACTBUTENbHLIM
(BEWEeCTBEHHbLIM) MOKa3aTenem,
norapmom uymcna, CUHYC,
KOCUHYC W TaHreHcC
NPOMU3BONLHOIN0 uucna; -
ymMeTb CBOOOLHO OMepupoBaTb
MOHATUAMK: rpaduK OGyHKUUK,
o6bpaTHas QyHKuus,
KOMMO3nyma OyHKuUwmii,
NMHenHaa OyHKums,
KBagpaTuuHas QyHKuus,
cTeneHHass QyHKUMA C Ue/ibim
nokasarenew,
TPUroHoOMeTpuueckune OyHkumm,
obpaTHbie TPUTOHOMETPUYECKUE
OyHKUMM, nokKazaTtensHas wu
norapuoMmnyeckas QyHKUUN;
yMeTb CTPOUTL rpadukn
OYHKUNA, BbLINOMHATL
npeobpasoBanus rpagukon
OYHKUMA; - ymMeTb
WCNoNL30BaThk rpapukn
OYHKUMIA Ana n3y4vyeHus
NpoLeccoB 1 3aBUCUMOCTEN
npu peweHmn 3agayvy U3 APYrux
yyebHbIX npeamMeToB U U3
peanbHOW XW3HW; BblpaXaTb
dopmMynamm 3aBUCUMOCTU MEXAY
Be/IMUMHaMU; - CBOOBOAHO
onepupoBaTb MOHATUAMN:
YEeTHOCTb OQYHKUWUHK,
NepruognyHoOCTb QYHKLMU,
OrpPaHNYEeHHOCTb QYyHKUMUN,
MOHOTOHHOCTb OYHKUUK,
AKCTPEMYM ¢yHKUUN,
Hanbonbliee N HanMeHbliee
3HaYeHns QYHKUUM Ha
MPOMEXYTKE; YMETb MNPOBOAUTDL
uccniegqosaHue QYHKunMu,; -
YMETb UCMNOMbL30BaTb CBOWCTBA
n rpapukn QyHKUuiA ans
pelweHns ypaBHEHUA,
HepaBeHCTB U 3agad ¢
napamerpami; mn3iobpaxaTb Ha
KOOpPAUHATHOA NNOCKOCTH
MHOXECTBa peleHnin
YPaBHEHU, HepaBeHCTB U WX
CUCTEM




OK 05
OcyuwecTB/ATb
YCTHYIO U
MUCBbMEHHYI0
KOMMYHUKaumio Ha
rocynapcTBeHHOM
A3blIKe Poccuiickoi
®egepaumn ¢
yyeTom
ocob6eHHocTel

B o6nactu acTteTuyeckoro
BOCNNTaHUA: -
3CTeTn4YecKoe OTHOWeHue
K MUpY, BKo4as
3CTEeTUKY 6biTa, Hay4dHOro
N TEeXHUYeCcKoro
TBOpYecTBa, CnopTa,
Tpyaa N OOWECTBEHHbIX
OTHOWEHUNA,; -
CNOCO6HOCTDL
BOCMPUHUMATL pa3/inyHble
BuObl MCKYCCTBA,
Tpaguumm n TBOPUHECTBO
CBOEro u apyrux

YMETb OfiepnposaThb
NOHATUAMU: CpefHee
apupMeTUyeckoe, meanaHa,
Hanbonbwee M HamMmeHbliee
3HauyeHusa, pasmax,
aucnepcusi, crtaHgapTHoe
OTK/IOHEHUE 4YUCNOBOI0
Habopa; ymeHue W3BAEKaThb,
UHTEpPNpeTnpoBaThb
nHbopMaumio, npeacTaB/EHHY
B Tabnuuax, Ha guarpammax,
rpadukax, oTpaxawouy
CBO#iCTBa peajibHbiX NpPoLeccoB
n ABNEHWIA; NpPeAcTaBnsATb
nHpopmaymio ¢

COUManLHOro 1 HapogoB, OWYWATb MOMOUWbI0 TabnnLy U auarpavm;
KYNbTYPHOT O SMOUMOHANbHOE BO3/ENCTBUE | UCCNefoBaTbL CTATUCTUYHECKMWE
KOHTEKCTA NCKYCCTBA; - YOEXIEeHHOCTL |/[JaHHLe, B TOM uucne C

B 3HAUMMOCTU ANS JINUYHOCTMU
N obwecTBa OTEYECTBEHHOI0
¥ MUPOBOIr0 WUCKYCCTBA,
3THUYECKUX KYAbTYPHbIX
Tpaauumin v HapogHOro
TBOpUYECTBa; - FOTOBHOCTb K
CaMOBbLIPAXEHUI0 B pa3HbixX
BMAax WUCKYCCTBa,
cTpemsieHne nposiBAsATL
KauecTBa TBOpPYeECKO
nanyHocTu,; OBnapgeHwve
YHMBEpCalbHbIMU
KOMMYHUKaTUBHbLIMY
penicTBusiMn: a) obueHue: -
OCYWeCTBNATL KOMMYHUKaunu
BO BCex coepax XW3HU; -
pacno3HaBaTb HeBepbasibHbie
cpegcTtBa 06WEeHUA, MNOHUMATDL
3Ha4YeHne COUMNanbHbIX
3HaK0B, pacrno3HaBaTb
NpeanoCbi/IKU KOHQANMKTHBIX
cuTyaumii u cmaryathb
KOHQMUKTbLI; - pasBEpHYTO un
NOrNYHO m3naraTtb CBOW
TOUKY 3peHusa C
MCNONb30BaHNEM A3bIKOBbIX
cpeacTB

npumeHeHnem rpaduyeckux
METOAOB W 3/1EKTPOHHbLIX
cpepcTB; - yMeTb
onepupoBaTtb MOHATUAMWU ;
TOUKa, npsaAmasl, MNA0CKOCTh,
NPOCTPaHCTBO, [ABYrpaHHbIN
yron, ckpewuvsawumecs
npsMele, napaninenbHOCTb K1
NnepPneHANKYNAPHOCTb MPAMbIX
U NNOCKOCTEeW, yron mexay
NPsSMBIMKA, YT ON MexXay npAamMoii
“ NNOCKOCTbIO, Yros mexay
NAOCKOCTSAMU, pPacCcTofsHue OT
TOYKW A0 NMAOCKOCTH,
pacCTOsHME MeXAy NPAMbIMA,
pPacCcTosiHue mexay
NAOCKOCTAMK; - YMETb
MCNO/Mb30BaTb MNPU pPeleHnn
3aa4y N3YyUYeHHble GaKThl u
TeopeMbl NAAHUMETPUN;
YyMEHWe OueHuBaTb pa3mepbl
00BLEeKTOB OKpyXawwero mmp

OK 06 lMposBnATb
rpaxaaHcKo -
naTpuoTUUYECKYIO
nosuuuio,
AEeMOHCTPUpoBaThb
OCO3HaHHOE
noBefeHne Ha

- 0CO3HaHue oby4vawupummca
POCCUNCKON rpaxgaHCKOMN
WAEHTUYHOCTHU; -
LeneHanpaBfeHHOe pa3BuTue
BHYTPEHHENn no3uumu
JIMYHOCTN Ha OCHOBE

1Y XOBHO - HPaBC TBEHHbIX

YMETb OMEepupoBaTh
MOHATUAMMU: MPAMOYroAbHAA
cUcTemMa KoOopanHaT,
KOOPAUHAaTb TOYKU, BEKTOP,
KOOpAuHATh BEKTOpa,
CKansipHoe npou3BeaeHune,
YoM Mexay BeKTopamu,




OCHOBeE
TPagaVUMOHHbIX
obileyenioBeUeCKun
X UeHHoCcTen, B
TOM uyucne c

LeHHocTeil Hapogoe
Poccuiickon depepaunm,
NCTOPUYECKUX U
HauUMOHa/IbHO - KY/Ib TYPHbIX
Tpaavuuuin, ¢opMmpoBaHue

CymMMa BEKTOpOSB,
npou3BejeHue BeKTopa Ha
YNCno,; HaxoguTb C NOMOLWbIK
U3YUEeHHbIX dopmyn
KoopauHaThl cepeguHbl

y4yeTom CUCTEMb! 3HAYUMBIX OTpe3Ka, paccTosiHne mexay
FapmMoHu3auun LEHHOCTHO - CMbIC/TOBbIX ABYMA TOUYKaMu, -yMeThb
MEXHaUMOHaMbHLIX | YCTAHOBOK, BhibMpaThL MOAXOASWN
M aHTUKOPPYNUNOHHOI O U3YYEeHHbIn MeTon ANs
MEXPENMUTMNO3HBIX | MUPOBO33peHus pelweHnsa 3ajgaum,
OTHOWEeHNA, pacnosHaBaThb
NPUMEHATb MatTemaTudeckne odakTbl n
CTaHgapThl MaTemMaTudeckmne moaenn B
aHTUKOPPYNUNOHH NPUPOAHLIX N O6WECTBEHHbLIX
Oro rnosegeHun ABNEHNAX, B WCKYCCTBE;
npaBoOCO3HaHuA, yMeHue npusoanTb NpuMepsl

3KOMOrNYEeCKON KynbTypbl,
CNOCOGHOCTN CTaBuThb LEnn
N CTPOUTb XU3HEHHbIE
nnaHei; B vactn
rpaxgaHCKoro BOCAUTAaHUSA :
- OCO3HaHue CBOUX
KOHCTUTYLUMOHHbLIX MpaB WU
06513aHHOCTEN, YyBaxXeHue
3aKOHa v npaBonopsgka; -
NPUHATUE TPAAVNUNOHHBIX
HaUMOHaNbHbIX,
oblleuenoBeyeCcKnx
FYMaHUCTUUYECKUX WU
LEMOKPaTNYeCKNX
UEeHHOCTEeW; - TOTOBHOCTHL
NPOTUBOCTOATL WAE0M0r U
3KCTpeMu3ma,
HaunoHanuima, KceHopobuu,
ANCKPUMUHaUNN NO
COUManbHLIM, PESINTUO3HbIM,
pacoBbiM, HaUMOHa/IbHbIM
nprM3Hakam; - FOTOBHOCTb
BECTU COBMECTHYIO
[eATeNnbHOCTL B MHTepecax
rpaxgaHcKkoro obuecTsa,
yyacTBoBaTb B
camoynpasneHun B
obueobpa3oBaTenbHOM
opraHusaumm u LeTCKO-
IOHOWECKNX OpraHm3aynax; -
yMEHNEe B3aumogeincTBoBaTh
C coumanbHbMU UHCTUTYTamu
B COOTBETCTBUM C MUX
OYHKUNAMU 1M HA3HAYEHUEM;
- TOTOBHOCTb K
rymaHuTapHou wu
BO/MMOHTEPCKOM

MaTemMaTuYeCKUX OTKPbLITHIA
pPOCCUACKOI 1 MUPOBOWA
mMaTemMaTu4yeCcKoi Haykm. -

YMEeTb ONnepunpoBaTb NAOHATUAMWU !

CNy4yaiHbliA OMbLIT U CnydanHoe
cobbiTne, BEPOSATHOCTbL
cnyyaiHoro cobolTusi; ymeTb
BbIUMCNSATL BEPOATHOCTL C
WUCNONbL30BaHNEM TrpapuyecKux
METOLOB; MNPUMEHATL QOPMY/IbI
CNOXEHUS N YMHOXEHNS
BEpPOATHOCTER, KOMOMHATOPHbLIE

dakThl 1 Gopmybl NpW peweHnn
OUEHNBATb BEPOATHOCTU
peanbHbiX COOGLITUIA; 3HAKOMCTBO

3ajay;

CO CNny4alHbiMy BENUUMHAMM ;
YyMEHUE MNpuBOANTbL MPUMEPDI
NnposABNEHNs 3aKOHa B601bWNX
ynucen B MPUPOLHBLIX W
06WECTBEHHLIX ABMEHUAX




AeATeNLHOCTH;
NaTpPUOTUYECKOT O
BOCNUTaHnA: -
COOPMUPOBAHHOCTb
POCCUNCKOWR TpaxpaHCKOR
WAEHTUYHOCTH,
naTrpnoTusma, YyBaXeHUs K
CBOEMy Hapogy, 4yBCcTBa
OTBETCTBEHHOCTU nepej
PoauHol, ropaocTm 3a CBOVA
Kpaw, cBOlo PoauHy, CBOVi
A3bIK ¥ KYNbTypy, rnpouwsioe
N HacTosuee
MHOrOHauMoHanAbHOr 0 Hapoja
Poccun;

- UEHHOCTHOE OTHOWeHne K
rocygapCTBEHHbLIM
CUMBO/AM, WUCTOPUYECKOMY
N NPUPOAHOMY Hacneauwo,
naMaTHUKaM, Tpaguumsam
Hapogoe Poccuu,
AocTmkeHuam Poccuun B
Hayke, WCKYyCcCTBe,
cnopTte, TEexXHONorusax u
Tpyae,; - uiaenHas
y6exneHHOCTb, FOTOBHOCTbL
K C/AIYXEeHWI0 un 3ayute
OteuecTBa,
OTBETCTBEHHOCTbL 3a €ro
CYygbby; OCBOEHHbIE
obyvanummncs
MexnpeamMeTHbie TMOHATUSA U
YHUBEpCanbHbie yuebHule
pgencteusa (perynsaTuBHbie,
no3HaBaTenbHole,
KOMMYHWKATWBHbIE ) ; -
CNOCOBHOCTL UX
UCMNOoNbL30BaHNA B
no3HaBaTeNbHOW W
coumansHOWl npakTuke,
FOTOBHOCTbL K
camMoCTOATENbLHOMY
NNaHUPOBaHMID ¥
OCYUEeCTBEHNIO YUYEBHOIA
[eATeNLHOCTH,
opraHusaunm y4ebHOro
COoTpyaHu4yecTBa C
nefarornyecKumu
paboTHUKaMu n
CBEpPCTHUKaMU, K y4yacTwuio
B NOCTpOeHuu
WHANBNAYANLHOMR
obpa3oBaTesibHOW
TpaekTopun, - oBnageHue




HaBblKaMy yuebHO-

ncecnegoBaTenbCKonm,

NMPOEKTHOW N CounasbHOIA

AesaTensHoCTy
OK 07 - He npuHuMaTbL AeicTBUA, | - YMEeTb OMepupoBaTh
CopeictBoBaTh npuHocsawme Bpeg MOHATNAMU: QYHKLUUSA,
COXpaHeHuo oKpyxawuwewn cpege; - HenpepoiBHas QyHKuUus,
OKpyxXawuwein cpegbl, |ymeTb NPOrHO3MPOBaThL npowsBogHas, nepeoobpas3Hasn,
pecypcocbepexeHuo, | He6AaronpuATHLI onpefeneHHolid UHTErpan;
NPUMEHATL 3HaHUSA 3Konormnyeckmne YMETb HaxXOoAUTb NPOU3BOAHbLIE
06 U3MEeHeHuu nocnegcTeus 3NEMEHTApPHbLIX QYHKUNIA,
KauMaTa, NPUHUMNGL | npegnpuHMaemMbiX NCnonbL3ys cnpaBOYHbIE
6epexnusoro AeACTBUA, npegoTBpawaTb mMarepuansi; mccrnenosaTtb B
npon3soaCcTBa, UX; - pacwvpuTb OMbIT npocTerwnx cny4dasx OQyHKUum
30PEeKTUBHO [eATEeNbLHOCTH Ha MOHOTOHHOCTb, HaxoAuTb
AericteoBaTtb B 3K0NOornyeckom Hanbonblive N HaMmeHblWne
ype3BbiYaiHbIX HarnpaBneHHOCTYH; 3HAUYeHNA OYHKUWUIA; CTPOUTb
cuTyauusa rpagukn MHOI QY/IEHOB C

MCNONbL30BaHMEM annaparta
MaTeEMATUYECKOro aHannia;
NPUMEHATL MNPON3BOAHYI Npw
peweHnn 3agay Ha ABUXEHue;
pewaTb MNPaKTUKO-
OpPUEHTUPOBAHHLIE 3ajauu Ha
Hanbonbwme wu

- pas3pabaTbiBaTb nnaH

HauMeHbline 3HadeHuA, Ha

peweHna npooénemsl C
y4eTOM aHanu3sa UMENWUxcs
mMaTepuanbHbiX n
HemMaTepuanbHelX PecypcoB;
- OCYWEeCTBAATb
uesneHanpasneHHbliA MOUcK
nepeHoca CpeiacTB u
Crnoco6oB pJeicTBusa B
npodecCcnoHanbHyw cpeay;
- yMETb MNEPEHOCUTHb
3HaHNA B NO3HaBaTEeNbHYI
M npakTn4eckyiw obnactwu
XU3HEAEATENbLHOCTHY; -
npegnararte HOBbE
MPOEKTh, OUEHWBATbL WAewn
C MO3UUMUN HOBU3HbI,
OpUTrMHANLHOCTH,
NPaKTNYECKON 3HAYMMOCTH;
- AaBaTb OLEHKY HOBbIM
cuTyaumsim, BHOCUTb
KOppPEeKTusoL B
AEATENbHOCTb, OLIEHUBATHb
COOTBETCTBME pPe3ynbTaToB
Lensam

HaxoXAeHNe nyTw, CKOPOCTU U
YCKOPEHUSA; - YMeTb
onepupoBaTb MOHATUAMM :
ABUXEHWEe B NPOCTpaHCTBE,
nogo6Hbie GuUryps B
NpoCcTpaHCTBE; WUCNOMAb30BaTb
OTHOWeHwe nnowaaei
NOBEPXHOCTEH u 06bLEMOB
NoA0OHLIX GUTYp Npu peleHun
3ajay; - yMeTb BbLUYUCAATb
reoMeTpuyecKkne BEe/INUUHbI
(anvua, yron, naowagb,
obbem, naowasb
MOBEPXHOCTN), WUCNOMb3YS
U3yyeHHole QOopMy/ibl M MEeTOoLbl




OK 01. Bribupate criocobbl pemienust 3agay npodecCHOHANBHOH JesTebHOCTH
NPUMEHUTE/BHO K Pa3/InuHbIM KOHTEKCTaM;

OK 02. Kcnonb3oBaTh cOBpeMeHHbIe CpPeJICTBA MOKMCKA, aHa/lM3a M MHTepIpeTaLuu

uHpopMauMy W MHPODMALMOHHBIE  TEXHOJOTHH  JI9  BBINIONHEHWs  337a4
npoQeCCHOHaNLHON AeATeTbHOCTH;

OK 03. IlnaHvpoBaTe ¥ peanu30BbIBATL COOCTBEHHOE TMPOQECCHOHATBHOE U
JINYHOCTHOE pasBUTHE, TPENPUHUMATENbLCKYIO JedTe/bHOCTh B HNMPO(ecCHoHa/IbHOM

ctepe, MCHO/MBL30BaTh 3HaHWA N0 (MHAHCOBOW rPaMOTHOCTH B Pas/IMYHBIX JKM3HEHHbBIX
CUTYaLVsIX;

OK 04. 3ddexTrBHO B3auMO/[eiCTBOBATEL M Pab0oTaTh B KOJJIEKTUBE ¥ KOMAHJE;

OK 05. OcymectBidare yCTHYIO M [OUCbMEHHYI0 KOMMYHHUKAILMIO HA
rocyAapCcTBeHHOM si3bIKe Poccuiickoit ®epepaniyu ¢ yuetom ocobeHHOCTeH COLMAIbHOTO
U KyJIbTYPHOIO KOHTEKCTa;

OK 06. IIposBasTe rpaxAaHCKO-TIATPUOTUYECKYIO TI03MLMI0, AeMOHCTPHPOBAThH
OCO3HAHHOE MO0BeJieHre Ha OCHOBE TPAJULIMOHHBLIX 0011jeue/I0OBeUeCKHX [JeHHOCTeH, B TOM
yycjie C y4eToM TapMOHHM3ALMH MEXHALMOHA/BHBIX U MEXXPEeIUrio3HbIX OTHOIIEeHUMM,
NPUMEHSITh CTAHAAPThl AHTUKOPPYITLIMOHHOTO MOBeEHYS;

OK 07. CopencTBoBaTh COXPAHEHUIO OKPY’Karollled cpelibl, pecypcocOepexeHuIo,
NIpUMEHATh 3HaHusA 00 U3MeHeHWM KIuMara, TIPUHLMIBI OepeXxIuBOro MNpOM3BO/CTBEA,
3¢ (PeKTUBHO [|eHCTBOBAThH B UPEe3BbIYANHbBIX CUTYaLIUSX;

OK 08. HUcnonn3oBaTh cpeAcTBa (U3NUECKON KyJALTYpPhl A/ COXpaHEHUs U

VKpeIjieHHsI 3[,0POBbsl B TIpoLiecce MpoQecCHoHanbHOMN /lesiTeNbHOCTH U T10//1ePXKaHuUs
HeoOX0/JUMOro YPOBHSI GU3HUECKO OAr0TOBIEHHOCTH;

OK 09. Ilonp3oBaTecs npodeccroHanibHON JOKyMeHTalueli Ha rocyJapCTBeHHOM U
WHOCTPaHHOM $I3BbIKAX.

(m. 3.2 B peg. Tlpukaza Munrnipocserjenus Poccun ot 01.09.2022 N 796)

IIK 1.1. Tlopbupars Haubosiee oONTHUMAaNbHBIE pEIIEHUS] W3 CTPOMTEIbHBIX
KOHCTPYKLMI U MaTepuanioB, pa3pabarbiBarh y3/ibl U AeTa/li KOHCTPYKTUBHBIX JIEMEHTOB
3/JaHUI ¥ COOPYXXEHUU B COOTBETCTBUH C YC/IOBUSMHU KCITIyaTallM ¥ Ha3HAUeHUSIMU;

[1K 1.2. BeinosHsTh pacyeTsi 1 KOHCTPYUPOBAaHUE CTPOUTE/IBHBIX KOHCTPYKLMIA;

I1K 1.3. Pa3pabarbiBaTb apXUTEKTYPHO-CTPOUTEIbHbIE UEPTEXKU C UCTIOJIL30BAaHHEM
CpeZiCTB aBTOMAaTU3UPOBAHHOTO TTPOEKTUPOBAHH;

[TK 1.4. YuacTtBoBath B pa3pab0TKe mpoeKkTa MPOM3BOACTBA paboT C NpHUMeHEeHHEM
MH(OPMAaLIMOHHBIX TEXHOJIOTHM.

3.4.2. Brino/sHeHWe TEXHONOCMYECKUX I[IPOLECCOB Ha OObEKTe KanuTalbHOro



CTPOUTE/NLCTBA:
T1K 2.1. BeIno/iHATE NOArOTOBUTE/ILHBIE PAGOTEI HAa CTPOUTETLHON MIOMA/Ke;

[1K 2.2. BBINOJHATL CTPOMTE/IBHO-MOHTa)KHBIE, B TOM UHC/IE OT/e/I0UHbIe paboThl Ha
00BbeKTe KaluTanbHOTO CTPOUTETHCTBA;

K 2.3. IpoBoJuTh OrMepaTuBHBEIA yueT 00BEMOB BhINOJHSEMbIX pabOT U pacxojoB
MaTepuasbHbIX PeCypCoB;

[TK 2.4, OcyIecTBiATE MePONPHUATHA 10 KOHTPOJIIO KaueCcTBa BEHIMO/IHSAEMBIX paboT
M pacxojyeMbIX MaTepuasos;

3.4.3. Opranusauus AesATeNbHOCTH CTPYKTYPHBIX TMOApa3fe/eHuid 1PA BHITIOJHEHUN
CTPOMUTE/IEHO-MOHTXHBIX, B TOM UMC/Ie OTJE/N0YHbIX paboT, 3KCrulyaTalydd, PeMOHTe U
PEKOHCTPYKLIMU 3[jaHui U COOPYKeHUM:

IIK 3.1. OcyujecTBasTe ONnepaTvBHOe IUIAHWPOBAaHWE [eSTebHOCTH CTPYKTYPHBIX
MO pasfAe/ieHui INpU MpOBeJeHWH CTPOUTEe/bHO-MOHT@&KHbIX pab0OT, B TOM UMC/Ie
OTZIe/I0YHBIX paboT, TEKYILEro peMOHTa U PEKOHCTPYKIMNA CTPOUTE/IbHBIX OOBEKTOB,

[TK 3.2. ObecrieunBath pab0Ty CTPYKTYPHBIX NOJpPA3fe/eHri TPy BBITOJIHEHHH
TIPOM3BOACTBEHHBIX 3a/ay;

[IK 3.3. ObecrieurBaTh BejeHUE TEKYyIeH W HCIOJHUTENILHOW JOKYMEHTALUH TI0
BBITIO/IHSIEMBIM BH/IAM CTPOUTE/BHBIX PadoT;

[IK 3.4. KOHTpO/MpPOBAaTh U OLIEHMBATh AeSTeNbHOCTb CTPYKTYPHBIX M10JApaseneHyi;

ITK 3.5. O6ecneurBath coO/ofeHre TpebOoBaHWII OXpaHbl TpPyja, 0Ge30MmacHOCTH
KU3HEJEATeTbHOCTH M 3alUTy OKpY’Karouieil Cpejjbl NP BHITIOJHEHUU CTPOUTE/LHO-
MOHTa)KHBIX, B TOM UHC/Ieé OTAeIOYHbIX paboT, PeMOHTHbIX pabor ® paboT Mo
PEeKOHCTPYKLIMHK U 3KCIUTyaTaliy CTPOUTEbHBIX 00BEKTOB.

3.4.4. OpraHuzagus BUAOB padoT TPy 3KCIUIyaTalluM ¥ PEeKOHCTPYKLUU
CTPOMTENBHBIX 0OBEKTOB:

MK 4.1. OpraHu3oBbiBaTh pabOTy N0 TEXHUYECKOW OSKCIIyaTauuy 3[aHuil 1
COOPYXKEeHUI;

[TK 4.2. BeIo/sHgITh MEPOIpHATHA 110 TeXHUYeCKO 3KCIUIyaTaluy KOHCTPYKUMA U
WH)XeHepHOT0 000pyJ0BaHuMS 3[aHNI;

[TIK 4.3. TIpyHuMatrh yyacTUe B [AMArHOCTUKE TEXHUYECKOT0 COCTOSIHUS
KOHCTPYKTUBHBIX 3JIEMEHTOB 3KCIUIYaTUpPyeMbIX 34aHuii, B TOM UWC/e OT/eIKH

BHYTPEHHUX Y HAPY>KHBIX [I0BEPXHOCTe KOHCTPYKTUBHBIX 3/1EMEHTOB 3KCIITyaTUPYEMbIX
31aHUM;

[IK 4.4. Ocywecrsiiare MEpOMNpUATUS 10 OLeHKe TeXHMYEeCKOr0 COCTOSIHHASL U
PEKOHCTPYKLIUU 3[aHUH.



2. CTpyKTypa M copgepxaHue obueobpasoBaTesibHOW
AVUCUUNINHDI

2.1. 06bem aucumnauvHbl U BUSbl Yy4eOHOW pabGoThi

Bup, yuetuoii padoTsl O6bem B
yacax

O6bem o0pazoBaTe/IbHON NPOrPaAMMBbI AMCIHIIMHDI 330

B T.4.

OCHOBHOE COJiepXKaHue 310

B T. 4.

TEOPeTHUECKOE 00yUeHHe 112

NPaKTHYECKHE 3aHATHA 168

Ipodreccuona/ibHO-OPHEHTHPOBAHHOE CO/iepXKanue (CoaepKaHue 26

NPHKJ/IAJAHOT0 MOAY/IA)

B T. U.:

TeopeTHueckoe ofyuyenue

NpaKkTHYeCKHe 3aHATHs

CamocrosarensHas pabora 20

IIpomMexyTouHas arTecTanus (3K3amMeH) 4




2.2. TemaTnyeckKuini nnaH U coaepxaHve AUCLUMNIUHLI

HavwmeHoBaHue CoaepxaHne y4yeGHOro marepuana (OCHOBHOE WU 06vem | dopmMupyemb
pa3aenoe u npodeccuoHanbHO OpPUEHTUPOBAHHOE), NabopaTopHbie W yacosB e
TeMm npaKTu4ecKne 3aHATUA, anKnap,Hon mMmoAyib KOMneTeHuun
n
1 2 3 4
OCHOBHOe cojaepxaHue
Pazgen 1.
NoBTOpEHNE
Kypca 18
MaTemMaTUukun
OCHOBHOW LWKOJbi
Tema 1.1 Ilenb u Copzeprkanue yueOHOro Marepuana
3a/jla4yd MaTeMaThuKu
1Py OCBOEHHH Ba3oBble 3HaHUS U YMEHMS [T0 MaTeMaTHKe B NPOeCCUOHAILHOMN U B IIOBCEAHEBHOM 2
CTIeLUAILHOCTU [eSTe/ILHOCTH.
KoMOUHHpPOBaHHOE 3aHSITHE
Tema 1.2 Yucna u CoJepkaHue yueOHOro mMarepuana
BLIUUCTAEHUS. JericTBUs HaJl TOJIOKUTEILHBIME K OTPULIATE/TBHBIMA YHC/IAMH, 0OBLIKHOBEHHBIMH H 2
BripaxkeHus # AeCATUYHBIMU Ip06siMu. [leficTBHS CO CTereHsIMH, (YOPMYJIbl COKPAILIEHHOTO YMHOXEHHUSI.
ripeoBGpa3oBasus OK-01, OK-
KombuHMpoBaHHOE 3aHSTHE 02, OKOes,
0K-04, OK-
Tema 1.3. IIpodeccHonaIbLHO-0pUEHTHPOBAHHOER COAEpIKaHMe (Coep )KaHHe NPHKIAAHOT0 05. OK-06
CeoMeTpHs Ha MOAYJis1) 2 4 !
TIOCKOCTH Bugipl ny10CKKX GUIyp ¥ MX 17101a4b. IIpakTHKO-OpHeHTHPOBaHHbIe 3a/laul B KypCe OK-07 MK..
reOMETPUH Ha NJIOCKOCTH
ITpakTuyeckoe 3aHATHE
Tema 1.4 CoiepskaHue yuebHOr0 MaTepuana
ITpoLeHTHBIE ITpocTbie MPOLEHTH, pa3Hble CIIOCOOB! X BHIYUC/IEHHS. CI0XKHBIE MPOL[@HTHI 2
BbIYUCJIEHHS
[TpakTU4eckKoe 3aHsTHe
Tema 1.5 YpaBHeHust CopepskaHue yuebHOro Marepuasna
2

H HEPDABEHCTBa

JIuHelHbIe, KBaJApaTHbIe, APDOOHO-TMHEMHEIe YDAaBHEHUS U HEPABEeHCTBa




ITpaxTHUyecKoe 3aHATHE

Tema 1.6 Cucremsl

Copiep>kaHue yueGHOro MaTepuasia

yPaBHEHWUU U Crioco0blI pelieHuss CUCTEM JIMHEMHBIX ypaBHeHH. TToHsTHs: MarpuLia 2X2 u 3X3, 6
HepPaBEeHCTB onpezenuTenb Matpuiibl. Mertog I'aycca. Cucremsl He/TUHEHHBIX ypaBHeHHH. CHCTeMbI OK-01, OK-03, OK04,
HEpaBeHCTB OK-07
KoMOMHUPOBaHHOE 3aHSITHE
Tema 1.7 BxozpHoi Copep>kanue yyebHOro Marepuasa
KOHTDO/b BrruncneHus u npecbpa3oBaHis. Y paBHEHUS M HEPAaBEHCTBA. ['eOMeTpHs Ha TUIOCKOCTH 2
KoHTponbsHas pabora
Pa3sjgen 2 Ilpamele u
NI0CKOCTH B
NPOCTPaHCTBE
18
Tema 2.1, OCHOBHbIE CopepkaHue yuebHOTO Marepuajia
TIOHSTUS [IpegmMet cTrepeomerpyu. OCHOBHBIE TIOHATHUSA (TOYKA, NIPsiMast, MJIOCKOCTh, IPOCTPAHCTBO). 2
CTepeoMeTpHH. OcHOBHBIE aKCUOMEI CTepeoMeTpuu. Tlepecekaloinuecs, napaie/ibHble U
PacrmonoxxeHue CKpelIUBarolyecs npsmbie. IIpU3HaK U CBOMCTBO CKPeLjMBAIOIMXCS PSMbIX. OCHOBHLIE
IIPSAMbBIX U IIPOCTPAHCTBEHHbIE (DUTYDHI.
TIZIOCKOCTeN KoMOMHMPOBaHHOe 3aHsTHe
Tema 2.2. Cogeprkanue yuebHOro marepuasa
ITapannenbHOCTE ITapannensHbie npaMas ¥ I0CKoCTh. Onpefenenue. [1pr3Hak. CroicTea (cC 2
NIPSIMBIX, TIPSIMOM 1 JoKa3aTensCTBoM). [lapaniesibHble IIOCKOCTH. Onpegenenue. IIpusHak. CoicTBa (C 2
TIJIOCKOCTH, JlOKa3aTe/IbCTBOM). TeTpaszp U ero sneMeHTsl. Ilapasiiesieriumnes U ero 371eMeHTHI,
MI0CKOCTeH CBoiiCcTBa NPOTHBOIIOJIOXKHBIX TPAHEN U AuaroHasnel napasuiesienunesa. [loctpoeHue
ceuenuii. PemieHue 3aad.
Kom0OHUHHPOBaHHOE 3aHATHE
Tema 2.3. Cogepxxanue yueOHOT0 MaTepHana
IlepnieHAUKY/IAPHOCT | IlepneHAMKYIsIpHbIe MpsiMble. TapaienbHble NpsIMbIe, TIEPIIeH JUKYIIPHbIE K IIOCKOCTH. 2
b NIPSAMBIX, TIPAMON U | TIpU3HAK MEepIeH UKy ISIPHOCTH MPSAMOI U TIOCKOCTH. Jl0Ka3aTebeTBO. TlepeH UKy jisp 2
TIOCKOCTH, Y HakJIoHHas. [TeprienguKyisipHbie I0CKOCTH. [Ipu3HaK neprneH UKy AapHOCTH
1LJI0CKOCTEN TIJIOCKOCTed. JJoKa3aTebCTBO. PacCTOSIHUS B IPOCTPAHCTBE
KoMOHHHPOBAHHOE 3aHATHE
Tema 2.4. Teopema o Copepxanue yyeGHOro Marepuana 2
Tpex TeopeMa o Tpex neprieHAMKysipax. [lokasarenbCTBo. YTO/M1 MeXAy NPSIMOU U 2
HepIe UKy sIpax ILJIOCKOCTBIO. YT0JI MEXAY IIJIOCKOCTSIMHU




KoMOUHHUDOBAHHOE 3aHSTHE

Tema 2.5. IIpodeccronanbHO-0PHEHTHPOBaHHOE Co/epXXaHue (cogep>KaHHe NPHK/IaJHOIo
[lapannencHbie, MOY/is1) 2
NepIeHAHKY IApHbie, | AKCUMOMBI CTepeoMeTpuu. [1eprieHAUKyY ISIPHOCTb NPAMOit U TTOCKOCTH, TIapajjielbHOCTh
CKPeILMBaKIIHeCs JBYX NPSMBIX, NTEePIEHIUKY/ISPHBIX IVIOCKOCTH, NEePIEeHAMKYISIPHOCTh IVIOCKOCTeH
NpAMBbIE [TpakTHUecKoe 3aHATHE
Tema 2.6. PeureHue Copiepkanue yueBHOr0 MaTep1asa
3ajau. [Ipsvbie U Pacriosio)xeHue npsaMbIX U ITIOCKOCTEH B IIPOCTPaHCTBe. TlepneHAUKYJ/ISIPHOCTb U 2
TUIOCKOCTH B Napajiie/ibHOCTb NPSIMBIX U IVIOCKOCTeH. CKpelljMBatoII{ecs TIpsiMble
NPOCTPAHCTBe KoHTposibHasi pabora
Pazgen 3.
KoopauuaTtbi u
BEKTOPbI 14
Tema 3.1 [lekapTOBbI Copepxxanue yuebHOro Marepuana
KOOpJAMHAaThI B
TPOCTPaHCTBe. JlekapTOBEI KOOPJMHATEI B IPOCTPaHCTBe. [IpocTeiiiine 3aauu B KOOpAHWHATAaX. 2
PacCTOAHYe MeXAY PaccrosHre Mex Ay ABYMS TOYKAMH, KOOPJAMHATHI CepeIMHbI OTpe3Ka 2
JBYMSL TOUKaMHM.
KoOpauHaThI KoMbuHHpOBaHHOE 3aHSITHE
CepeauHLl 0Tpe3
Tewma 3.2 BekTopnl B Copepkanue yueOHOr0 MaTepuana
MPOCTPAHCTRE. YTON Bekrope! B npocTpaHcTBe. C/1oXkeHHe W BhUMTaHKHe BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
MeXJy BEeKTOpaMH. yncrno. Komrutanapusie Bektopbl. CKansipHOe MPovi3Be/leHre BeKTOPOB. Pa3ioxkeHue 2
CkassipHoe BEKTOpa 110 TPeM HeKOMILIaHapHLIM BekTopaMm. KoopAuHaTH BeKTopa, CKaispHoe 4
TIpOM3BeJeHHe NpOM3BeAeHHe BEeKTOPOB B KOODJAUHATAX, YO/ MEXXy BEKTOPaMH, YTOJI MEX/Ty NPSIMOH U
BEKTOpOB IJIOCKOCTLIO, YTOJI MEXKAY TVIOCKOCTSIMU. YpaBHeHHe IJIOCKOCTH.
Kom6H1HHpOBaHHOE 3aHsITHE
Tema 3.3 [NpakTuko- ITpodecconancHO-0pHEeHTHPOBAHHOE CoAepkaHue (cofepKaHHe NPUK/IAZHOr0
OpHEeHTHUPOBaHHbIe MOAYJIA) 2

3azauM Ha
KOOPJMHATHOMU

KoopauHarHasi T7I0CKOCTh. BeIUMC/IeHHe PACCTOSHUN W TTOIIa/Iei Ha TI/IOCKOCTH.
KonuuecTBeHHbIe PACUeThI




MJI0CKOCTH

TIpakTuueckoe 3aHATHE

Tema 3.4 Perienue
3agay. KoopauHarel U

CopepxaHue yue6HOro MarepHasa

JlekapToBbI KOOPAWHATHL B TIPOCTPAHCTBE. BeKTOph! B pocTpaHCcTBe. ClIoXKeHUe 1

BEKTODbI BBLIYMTAHHE BEKTOPOB. YMHOKEHUe BeKTopa Ha unC/10. KoMIlylaHapHbie BEKTOPHL.
Cxka/nsgpHOe Npou3Be/ieHHe BeKTOPOB. Pa3noxeHue BeKTOpa 110 TpeM HeKOMITJIaHapHbIM
BekTopawm. [Ipocrediive 3aauy B KOopAuHaTax. KoopAuHaThl BEKTOPa, paCCTOSIHUE
MeXJy TOUKaMH, KOOPAUHATEI CepeauHbI 0TPe3ka, CKaasPHOe NPOU3Be/IEHHe BeKTOPOB B
KOOp/[IMHATAX, YIOJ1 MeX/y BEKTOpaMH, YTOli MeXJY NPSAMOM U IJIOCKOCTbIO, YTOM MEeXY
IVIOCKOCTSMU
KontpoJsibHas pabota
Paspgen 4. OcHoBBbI TPUroHOMETpHU. TpUroHOMeTpUYECKHE PYHKIMU 38
Tema 4.1 CoJjiepKaHHe yueOHOro Marepuasia
TpurodHomerpuueckue | PasuanHasi Mepa yria. [I0BOpOT TOUKM BOKPYT Hauasa koopAauHar. OnpejeneHre CHHYCa,
(yHKIUH KOCHHY(Ca, TAHreHCa ¥ KOTaHIreHca. 3Haky CMHy(a, KOCUHY(Ca, TAHT'€HCa W KOTaHTEeHCa 110 2
TIPOU3BOJIBHOIO YIJIa, YyeTBepTsAM. 3aBUCUMOCTb MeX Ay CUHYCOM, KOCHUHYCOM, TAHT€HCOM U KOTaHT€HCOM 2 OK-01, OK-02, OK03,
yncaa. PaguaHHas U OJHOT0 U TOTO Xe yIaa OK-04, OK-05, OK-06,
IpaZiyCHas Mepa yrna KoMOuHUpOBaHHOE 3aHATHE OK-07 IIK...
Tema 4.2 OCHOBHBIE Copep:KaHue yueOHOro MarepHasa
TPUTOHOMETDHYECKHE | TpUroHOMeTpUYeCcKue ToxgecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHTEeHC YIJIOB & U - .
TOXAecTBa. POpMyJIbI @OpMYJibl IPUBEECHHUS 2
TIpUBEJEHYSsE 2
Tema 4.3 CuHyc, CopepxaHue yueOHOro Matepyasna
KOCHHYC, TAHTEHC CyMMa U pasHOCTb CMHYCOB. CyMMa U pa3sHOCTb KOCUHYCOB. CUHYC M KOCHHYC ABOWHOrO
CYyMMEI ¥ Pa3HOCTH yr1a. @opMyibl MONOBMHHOrO yria. I1peobpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX 2
AByx yrnoB CHHYC M | (QyHKLH B TPOU3BEAeHNE U TIPOM3BEJEHUS B CyMMY. BbIpaKeHue TPUTOHOMEeTPUUECKUX 6
KOCHHYC JBOHHOIO (GyHKIMIT yepe3 TaHreHC MO/IOBUHHOTO aprymeHTa. [Ipeo6pa3oBaHus NpocTeiinux
yrna. @opmyisl TPUIOHOMETPUYECKUX BbIpaXKeHHUId
TIOJIOBUHHOTO yT/ia KoM61HUPOBaHHOE 3aHSTHE
Tema 4.4 OyHKLMY, Coep)xaHue yuebHOro MaTepyaia
HX CBOMCTBA. O6nacThb onpeesieHNs 1 MHOXXECTBO 3HaueHuit QyHKimi. Y6THOCTb, HEUETHOCTD,
Criocobs! 33aHNs HMepuoAUMHOCTL QyHKIMH. Cioco6bl 3aaaHust hyHKIMH 2
GyHKLuH KoMOMHHMPOBAHHOE 3aHSITHE
Tema 4.5 Copepxanue yyebHOro Marepuana
TpUroHoMeTpuueckie O6nactk orpe/ie/ieHUst i MHOXKECTBO 3HaYeHHUH TPUTOHOMETPUYECKUX (YHKLMIA.
YETHOCTD, HEUSTHOCTD, IEPUOAUIHOCTE TPUTOHOMETPHYECKUX PyHKIMH. CBOHCTBA U 2

(OYHKUHH, UX




CBOMCTBA U Irpauku

rpaduky QYHKIME Y = COsS X, Yy =Sin X, V = tg X, y = Ctg X.

KoMmO6HMHHpOBaHHOe 3aHATHE.

Tema 4.6 Cojiep>xaHue yyeOHOro MaTepuasa
I[Ipeo6pasoBaHue Cxarue U pacTsbkenye rpapuKoB TpUroHoMeTpuueckux GyHkKiuii. Ipeobpa3zoBaHiie 2
rpacuKoB rpadMKOB TPUTOHOMETPUYECKUX (QyHKUMH
TPUTOHOMETPHUYECKUX [TpakTHueckoe 3aHATHE
OyHKIMH
Tema 4.7 Onucadue IIpodeccnonanbHO-0pHEHTHPOBAHHOE Co/iep>kaHue (coAepKaHHe MPHUK/IaAHOT0
MPOU3BOJCTBEHHbBIX MOJY/IfA) 2
MPOLIeCCOB C Vicrionb3o0BaHue CBOMCTB TPUTOHOMETPUYECKHX (DYHKLIMH B MpOodecCHOHA/NIBbHBIX 3ajadax
MOMOIL{bI0 TPahrKoB ITpakTHUeCcKoe 3aHATHe
(hyHKIMHA
Tema 4.8 O6paTHbIe CojgepxaHve yueGHOTO MaTepuarsia
TPUIOHOMeTpUYeCKUe OO6patHble TPUTOHOMETpHYECKHe (GyHKIMU. VX CBOWCTBA U rpaUKU 2
GyHKIHU KoMOMHHPOBAHHOE 3aHATHE
Tema 4.9 Cogepxxanue yueGHOT0 MarepHasa
Tpuronomerpuyeckue YpaBHeHHUe C0S X = a. YpaBHeHH e Sin X = a. YpaBHenue (g X = a, Ctg X = a. PeileHue 2
ypaBHEHUA U TPUTOHOMETPUYECKHX YPaBHEHU! OCHOBHBIX TUIIOB: MPOCTEHIIINE TPUTOHOMETPHUECKHE 6
HEepaBeHCTBa ypaBHeHHs1, CBOJSALUECS K KBaAPATHLIM, pelIaeMble Pa3/IoKeHUEM Ha MHOXKHUTE/TH,
oAHopoHble. [1pocTeiiiiie TPUroHOMeTpUYeCKHe HepaBeHCTBa
KoM6HHHPOBAHHOE 3aHATHE
Tema 4.10 Cucremsbl Cozepxxanue yueGHOIo MaTepvasia
TPUrOHOMETPUYECKUX CucTeMbl IPOCTEHINNX TPUTOHOMETPHYECKHX YPaBHEeHHH 2
ypaBHEHHUH KoMOHHHPOBAHHOE 3aHSITHE
Tema 4.11 Pemienue Copep>xaHue yuebHOro Marepuaa
33/fay. OCHOBBI [Ipeobpa3oBaHue TPUIOHOMETPHUECKUX BLIPAKEHUH. PellieHre TPUrOHOMETPHUYeCKHX 2
TPUTrOHOMETPHM. YPaBHEHUH U HEpaBeHCTB B TOM YHCJIe C HCI0/Ib30BaHHEM CBOHMCTB (YHKIIMIA.
TpUroHOMeTpUYeCKHe KoHTponbHas paboTta
GyHKLH
Paszgen 5.
KomMmniekcHbie
quciIa 8
Tema 5.1 CopiepxaHuie yueOHOro Marepuasna
KomrniekcHbie yuc/ia | TToHsTHEe KOMILIEKCHOTO 4rcia. CONMpsDKeHHbIe KOMIUIEKCHbIE YMC/Ia, MO/IY/Tb U apTyMEHT
2

KOMIUVIEKCHOI'O YU ild. CDopMa 3aITMCH KOMITIEKCHOI'O 4YucCia (FEOMETDquCKaﬂ,




TPUTOHOMETPUYECKas, ajirebpanueckas). ApuMeTuueckue 1edCTBUS C KOMITIEKCHBIMH
YMCIaMU

KomOHHUPOBAaHHOE 3aHATHE

Tema 5.2 Cogepxanue yueOHOro Marepuana
[IprMeHeHUe BrinmosiHeHre pacyeTos C IIOMOILLbIO KOMIUIEKCHBIX yucesi. [IpuMephl UCIT0/1b30BaHus 2
KOMIT/IEKCHBIX YHCET KOMIUIEKCHbIX YHCENT
IIpakTHyeckoe 3aHsATHE
Tema 5.3 Cosiepxanne yuebHOro Marepuana
IprmeHeHue KouTtposmHan pabtoTa 2
KOMIUTEKCHBIX YUCeT
Pazgen 6.
IIpoussoanan
dyHKIMH, ee 36
npyuMeHeHue
Tema 6.1 [TousTHE CopepaHue yueOHOro MaTepHana
HNPOU3BOIHOM. OmnpezeneHye YrCJIOBOH NOCAEL0BATEAbHOCTHU U CIIOCOOH! ee 3afaHus. CBoOHCTBa
DopMy/ibl U TIpaBUiia YHC/IOBBIX HOC/e[0BaTeNbHOCTel. OnpeseneHye npejea nocaefoBaTeibHOCTH. 2
JudepeHLUPOBAHUS Brruuciienue npesenos nocsiefoBatenbHocreii. Ipegen dyHkimy Ha 6eCKOHEUHOCTH.
ITpezen ¢pyHkumu B Touke. [Ipupaiienne aprymenTa. [Ipupauienye GyHKIMMY. 3a1auH,
TIPUBOZSILLME K OHATUIO POU3BOAHOI. OnpesiesieHre Npou3BOAHON. AropuTM
OTBICKAHUS MPOU3BOJIHON
KoMOUHUPOBAHHOE 3aHSTHE
Tema 6.2 Copiepxanue yuebHOr0 MaTepuasna
ITpousBopHbie Dopmynsl guddepenumpoBanst. ITpasuna puddepeHiMpoBaHus 2
CyMMBbI, Pa3HOCTH KoMOHHUpOBaHHOE 3aHSTHE 4
MpOU3BegeH S,
YaCTHOTO OK-01, OK-02,
Tema 6.3 Coiep>kaHue y4eBHOT0 MaTepuaa OKO3, OK-04, OK-
[TpousBojansie Omnpegenenue cIoxHON OyHKUMH, [IpOH3BOAHAS TPUTOHOMETPUYECKUX (YHKIMH. 2 05, OK-06, OK-07
TPUTOHOMETPHHECKUX TIpou3BOAHAs CIOXHOM (YHKLIAK 4 NnK...
(hyHKLUWMIL. KoMbuHHpOBaHHOE 3aHATHE
IIponsBoanast
CJIOKHOH (VHKLMH
Tema 6.4 [ToHaTHE O Cogepsxanue yueOHOro MaTepuana
2

HETIPEPLIBHOCTH

INousiThe HenpepbiBHOM QyHKIHH. CBONHCTBA HENpephIBHOM QYHKIMH. CBA3b MEOXIY




¢bynkuuu. Metog

HEeMpPepBLIBHOCTEIO U Au((hepeHIIUpyeMOCTbI0 (DYHKITUY B TOYKE. AJITOPHTM PeIleHuUsT

VHTEPBA/IOB HEPAaBEHCTB METO0M MHTEPBA/IOB
KoM6MHHPOBAHHOE 3aHATHE
Tema 6.5 Cosepxanue yuebHOr0 MaTepuasna

['eomeTpudeckuil U

'eomeTpu4eCKnii CMbIC MPOHU3BOAHOM QYHKITMH — YI/IOBOH KO3 dUIIHEeHT KacaTeTsHOH K

dusnueckii CMbICH rpaduky (GyHKLMU B TOUKE. Y DaBHEHHE KacaTe/IbHOU K rpadyKy GMYHKIMH. AJTOPUTM 2
TIPOM3BOTHOM COCTABJIEHMS] YPABHEHUS KacaTeslbHOM K rpauky dyHKimM y=f(x 2
KoM6HHUpPOBaHHOE 3aHATHE
Tema 6.6 Cogep>xaHue yuebHOr0 MaTepHasa
DU3HYECKUN CMBICTT DU3nYeCKUi (MexaHUUeCKUH) CMbIC/ IPOM3BOIHOM — MTHOBEHHAast CKOPOCTh B MOMEHT 2
TIPOU3BO/IHOIL B BpeMeHM t: v = S’ (1)
npod)eCCHOHATbHBIX KombuH1poBaHHOE 3aHSITHE
3ajjauax
Tema 6.7 CoziepxkaHue yuebHOro MarepHana
MOHOTOHHOCTD Bospacranue u yobiBaHMe QYHKIMY, COOTBETCTBUE BO3pacTaHust ¥ yObIBaHUS QYHKIMH
dyHkuuM. Touku 3HaKy NMpOU3BOAHOM. ITOHATHE POU3BOHOM BLICILIETO MOPSA/IKA, COOTBETCTBHE 3HAKa 2
9KCTpeMyMa BTOPOH NPOM3BOAHOM BbITYKIOCTH (BOTHYTOCTH) (DYHKLMH Ha OTpe3kKe. 3a7auu Ha 2
MaKCUMyM U MUHUMyM. JTOHATHE aCUMIITOThI, CIOCOOBI UX OIpeAereHus. AJTOPUTM
uccaes0BaHus QYHKLMH U TIOCTPOEHMs ee rpadiHKa C IOMOIIBI0 TIPOM3BOAHOMH. [Ipo6GHO-
uHeHast QYHKIMS
KoMOHHHPOBAHHOE 3aHATHE
Tema 6.8 Copiepxkanue yuebHOro Marepuasna
HiccnepoBanue WccnenoBanue (PyHKIIMU Ha MOHOTOHHOCTD M TIOCTPOEHHE IpadHKOB. 2
byHKUMIE 1 KomMbuH1poBaHHOE 3aHATHE 2
MIOCTPOEHHE
rpaduKoOB
Tema 6.9 Copepkanue yueOHOT0 MaTepuaja
Haubonbiuee u HaxoxzeHnve Haubo/bIIero U HaMMeHbIIeTro 3HaueHu# yHKUMH, TOCTpOeHHe TpadUKoB 2
HalIMeHbIliee MHOI'O4YIEHOB € MCII0/Ib30BaHUEM allliapaTa MaTeMaTHYeCKOT0 aHasi3a
3HaueHUs PyHKIUN KombOUHUpOBaHHOE 3aHATHE
Tema 6.10 IlpodeccoHaNbLAO-0P HEHTHPGBAHHOE Co/lepiKaHue (CoAep)KaHne NPHKIAHOTOo
HaxoxaeHue MOAY/INA)
ONITUMATLHOTO HarnMeHblIee ¥ HauboJibliiee 3HaUeHHe (PyHKLMH 2
pe3yJbTaTa C ITpakTUueckoe 3aHsATHE
MIOMOIIIBIO

NPOU3BOJHOH B




TIPAKTHUECKHX
3aauyax

Tewma 6.11 PertrenHue

Cozep>kaHue yuebHOro Marepuana

3aau. [TponsBojHas dopmybl U ipaBuia guddeperuurpoBanus. VccneaoBatue GyHKIHIA C IOMOIIBIO 2
dyHKLMH, ee Npou3BoAHOK. Hauboblilee M HaMMeHbIee 3HAYEHHUS DYHKLIUN
NpHUMEeHeHHe KoHTposnbHast paboTta
Pa3pen 7.
MHOrorpasHMKH U
Te/ja BpalleHus 42
Tema 7.1 BepIuHEL, CopepxaHue yueOHOro mMarepuana
pebpa, rpaHu ITonsiTe MHOrOrpaHHuKa. Ero sneMeHTsl: BepUIMHbI, pebpa, rpaHu. JuaroHasns. CeueHue. 2
MHOTOTpaHHKKa Belykble 1 HEBBIIYK/Ible MHOIOFPaHHHMKHA
KoMmbHHMPOBAHHOE 3aHATHE OK-01, OK-02, OKO03,
Tema 7.2 I1pusma, ee CopepxaHue yueOHOTro MaTeprasa OK-04, OK-05, OK-06,
COCTaBJBIIOLIHE, [Tonsarue npusmel Ee 0CHOBaHHS U OOKOBbIE TpaHu. BbicoTta rpusmel. IIpgamas u 2 OK-07 IIK...
ceueHue. [IpsaMad u HakJioHHad npusMa. I1pasuibHas npusma. Ee ceueHue
TPaBHJIbHAs NIPU3MBbI KoMOUHUPOBAaHHOE 3aHATHE
Tema 7.3 CopepxxaHue yueOHOTo MaTeprasa
ITapannenenunen, [apannenemunes U ee snemeHThl. CeueHue [Tapannenermunen. Ky6b. 2
Ky0. Ceuenue Ky0a, KombuHUPOBaHHOE 3aHATHE
napasvienenvresa
Tema 7.4 TTupamuga, CopepxaHue yueGHOro Matepuasna
ee COCTaBJIAIoILHe, ITnpammyia U ee snementsl. Ceuenye nupamyasl. [1pasuibHas nupamuaa. Y ceueHHast 4
ceyenue. IIpaBuibHas NHpaMu/ia
nypamMua. KomMOUHUpOBaHHOE 3aHSATHE
YceueHHas TUpaMUa
Tema 7.5 Bokosas u Copiepxanre yuebHOro Mareprana
HOJIHAS NTOBEPXHOCTD [1nomanb 60KOBOI U IOJIHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIbI 2
MPU3MBI, THPAMU/IbI KoMOMHUPOBAHHOE 3aHATHE
Tema 7.6 CummeTpus Copep>kanue yueBHOro MaTeprasa
B Ky0e, CuMMeTpHs OTHOCHTE/ILHO TOUKH, NIPAMOM, IIOCKOCTH. CUMMeTpHS B Kybe, 2
napasuienenumnese, napaJutesienuiesie, IpusMe, MUpaMmuze
npusMe, MUpaMue KoMOHHHUPOBaHHOE 3aHsITHe
Tema 7.7 IlpumMepsi IlpodeccHonabHO-0PHEHTHPOBAHHOE CoepkaHue (CoepKaHue NPUK/IAAHOTO
MOJYJIS) 2

CUMMETPHUH B
npodeccuu

CHMMeTpUs B IPUPOJE, aDXUTEKTYPE, TEXHUKE, B ObITY




Tema 7.8 Coziepxanue yue6HOro MarepHasa
[TpaBu/ibHbLIE IToHsiTHe IPaBHJ/ILHOTO MHOrOrpaHHUKa. CBOMCTBA NPABU/IBHBIX MHOIOTPAHHUKOB 2
MHOI'OTPaHHUKHY, X KoM6UHUPOBaHHOE 3aHsTHE
CBOMCTBRA
Tema 7.9 Hunuugp, CojepkaHue yueOHOro Marepuana
ero COCTaBJIsAolIHe. Humaszap u ero snemMeHTsl. CeveHue LWIMH/Ipa (TTapajiie/ibHoe OCHOBAHUIO M OCH). 4
Ceuenue LIMIUHAPA Pa3BepTka uaivHapa
KoM6HHHpOBaHHOE 3aHsATHE
Tema 7.10 Konyc, ero ITpodeccnonanbHO-0pHEHTHPOBAHHOE CoAep KaHHe (Cogep)KaHHe MPHK/Ia{HOT0
COCTaBJBIIOLIHE. MOAY/1s1) 4
CeyeHue KOHyCa KoHyc u ero seMenTsl. CedueHue KOHYCa (I1apaiejlbHOe OCHOBAHUIO U TIPOXOZsIIlee
yepes BepLIrHY ), KOHMYEeCKHe ceueHusl. PasBepTka KOHyCa
KomMOHHUpOBaHHOE 3aHSITHE
Tema 7.11 Copeprkanue yueGHOTO MaTepHana
YceueHHbIH KOHYC. YceueHHbIi KOHYC. Ero o6pasyromiast u BeicoTa. CeveHue yCeueHHOro KOHyca 4
CeyeHyie yCeUeHHOro KombuHupoBaHHOe 3aHSITHE
KOHyCa
Tema 7.12 lllap u CopeprxaHue yueOHOr0 MaTepuana
ctepa, Ux ceyeHyst I11ap u cdepa. Baaumuoe pacnonoxkenre chepsl U mrockoctd. CeueHue 1iapa, cepbl 2 OK-01, 0K-02,
KoMOUHMDOBAHHOE 3aHATHE OK03, OK-04, OK-
Tema 7.13 TloHsTHE CoepKaHue yueGHOr0 MaTepHania 05, OK-06, 0K-07
06 o6beme Tena. ITonarue 06 o6beme Tenia. O6BeM Kyba U NPAMOYTO/ILHOTO Napannenenuresa. Oobem 2 MK...
OTHo1eHHe 06beMOB NpU3MbI ¥ yuwimHapa. OTHoLIeHre 06beMOB MOJO6HBIX Tel. ['eOMeTpHUYECKU CMBICT 2
TIOZOOHBIX TEN onpenenuress 3-ro nopsaxa
KoMOUHUDOBAHHOE 3aHSITHE
Tema 7.14 O6beMbl U CopiepkaHue yyebHOro Matepuasna
TUI0LIAa O6bemMbl nupamMub!l M KOHyca. O6beM iiapa. T1iolasy noBepxXHoCcTel e 2
TIOBEPXHOCTEH Ter KomOHUHMpOBaHHOE 3aHsITHE
Tema 7.15 Cogepkanue yuebHOro MaTepuaia
KombuHarmiu KombuHalMK reOMeTpUUeCKUX TeJl 4
MHOTOTPaHHHKOB U [TpakTHueckoe 3aHATHE
TeJI BpalljeHUs
Tema 7.16 Copepxanue yuebHOTO MaTepuaa
eoMeTpHueckKue Hcronb3oBaHue KOMOWHALMHA MHOTOTDAHHUKOB W TeJl BpaLieHUsI B 4

KOMOHHAaIMM Ha
MpaKTHKe

TIPaKTHKOOPHEHTHPOBAHHAIX 3aJadax

HP&KTPI‘[ECKOE 3dHATHE




Tema 7.17 Pemienue

Cozieprkanue yueOHOT0 Marepraia

3a/iay. O6beMbl U 0N/ MOBEPXHOCTH MHOTOIPAHHUKOB Y TEJT BPAIIeHHS 2
MHOrorpaHHuKH U KonrposnbHas paborta
TeJia BpaljeHust
Pa3gen 8.
IlepBooGpa3nas
byHKIMH, ee 12
npUMeHeHue
Tema 8.1 Cogep)xaHue yueOHOro Marepuasaa
ITepBoobpasHas 3azaya 0 BOCCTAHOB/IEHUM 3aKOHA ABWKEHUS 110 H3BECTHOM CKOpocTH. IToHsTHe
¢ynkuuu. IlpaBuna | uHTerpHpoBanus. O3HAKOM/IEHNE C TIOHATHEM HHTerpana ¥ nepBooOpasHoil A QyHKLuK 4
HaxXOXJeHust y=f(x). PelueHue 3a7a4 Ha CBsI3b 11€PBOOOPA3HOIL K ee TIPOU3BOIHOM, BLIUMC/IEHHE
1epBOOBPa3HBIX nepBoo0OpasHoii Jyig AaHHOM QyHKUMY. Tabnmuiia GopMyJT A1 HaX0XKIeHUsT
riepoo6pasHbIX. M3yueHue 1paBH/ia BbIYWCACHHS ITepBO0Opa3HOit
KoMOuHUPOBaHHOE 3aHATHE
Tema 8.2 [Tnowans CogepskaHue yueGHOT0 Marepuaa
KPUBOTHMHENHOMH 3azauu, MPUBOZASILIME K TIOHATHIO ONPeAe/IeHHOT0 HHTerpajia — O BEIUMCIEHHH TIOIa AU 4
Tpaneyuu. GopMysia | KPHBOJMHEHHOH TpareLyH, 0 riepeMellieHUH TOUKH. TToOHATe OIpee/iéHHOro UHTerpaia. OK-01, OK-02, OK03,
HrroTOHA CeomeTpUuecku ¥ (GHU3MUECKUH CMBICT OTIpeZie/ieHHOro uHTerpaia. dopmya HeroToHa OK-04, OK-05, OK-
JleitbHu1ia — Jlelibuuila 06, OK-07 IIK...
KoMOHHUDPOBAHHOE 3aHATHE
Tema 8.3 CopepxxaHue yueGHOTO MaTepuana
HeoripeseneHHblit U TTonsiTMe Heollpe/leIeHHOr0 MHTerpana 4
onpezeneHHbIH KomOuHMpOBaHHOE 3aHSTHE
UHTEerpasbl
Tema 8.4 ITonsarue 00 Cogepxxanue yueOHOro Marepuana
olpefeneHHOM TeoMeTpUYECKUHM CMBICI OTIpe/Ie/IEHHOr0 MHTErpasia 4
HHTerpase Kak KomOuHUpOBaHHOE 3aHsTHE
R OENN
KPUBOJIMHEHHOH
TpaneLUyu
Tema 8.5 ITpodeccHonanLHO-0PHEHTHP OBAHHOE CO/epiKaHue (CoAepkaHHe NPHUK/IaAHOT0
OrnpeseneHHbI MOAY/Is1)
2

HHTErpas B )KM3HH

I'eoMeTpyUeCKHUil CMBICT OIIpeiesieHHOTo uHTerpana. dopmyna HpeioToHa - JleibHuia.
Pewrenue 3a,au Ha IpUMeHeHYe UHTErpasia Jjisi BbIUUCAeHUS (Pr3MUeCKUX BETHUHH
TIou[aen




ITpakTHyecKoe 3aHsiTHe

Tema 8.6 Pemetue

CopepskaHue yuebHOro Marepuana

3ajad. [MepBoobpa3zHas dyHKLMU. TIpaBu/Ia HAXOXAeHU 1TepBo06pa3Hbix. Ee npuMeHeHue 2
[TepBooGpasHas KoHTponbHas pabora
dyHKLMY, ee
NpUMeHEeHUe
Paszfen 9. Ctenenu u
KopHM. CTenieHHan
byHKIMA 18
Tema 9.1 CreneHHas Copepsxanue yueGHOr0 MaTepuaia
(dyHK1MsI, ee CBOICTB TToHsATHe KOPHS N-0ii CTereHu U3 AelCTBUTENLHOrO yucia. OYHKIMK ¥ = VX 1 UX 4
CBOMCTBA U rpaduku. CBOMCTBA KOPHS N-0# CTeneHu
KoM6HUHHPOBAHHOE 3aHATHE
Tema9.2 CojiepxaHue yuebHOro Mmarepyaia
ITpeoGpa3oBaHue Tlpeobpa3oBaHue UPPAIIMOHAIBHBIX BhIPAXKEHUH 4
BBIPA>KEHHUH C KombuHUpoBaHHOe 3aHsATHE OK-01, OK-02, OK03,
KODHSIMU N-0O# OK-04, OK-05, OK-07
CTeNeHu
Tema 9.3 CBoiicTBa Copepxanue yueGHOT0 MaTepyana
CTereHu C [ToHstTre cTeneHy ¢ MO0BIM palfioOHaTbHBIM T10Ka3aTeneM. CTeneHHble QYHKLNM, UX 4
paUMOHA/IBHBIM U CBOMCTBa U rpayKu
JeACTBHUTEe/IbHbIM KomO1HUpOBaHHOE 3aHsTHe
T10Ka3aTessiMu
Tema 9.4 PeitieHue Copep>kaHue yueOHOro MaTepHana
HPpaLMOHa/IbHbIX PaBHOCHJ/IBHOCTD UPPALIMOHA/IBHBIX YPABHEHHI U HepaBeHCTB. MeTo/ibl HX pellleHusl. 6
YpaBHEHUH 1 Pelllenye MppaLMOHAIbHBIX YPaBHEHUHN U HEDABEHCTB
HEpaBeHCTB KoMOuHMpOBaHHOE 3aHATHE
Tema 9.5 Crenenu u CopiepkaHue yueOHOro MarepHaa
KopHu. CrenieHHass | OmpegeneHue CTereHHO# QyHKUINH. VICT0/Ib30BaHye ee CBOMCTB TIPH PeIIeHUH YPaBHeHHH 2
hyHKLMs 1 HEePaBEHCTB
KoHrtponbHas pabora
Pazpen 10.
IToxka3aTenbHan
byHknua 18
Tema 10.1 Copiep>xaHue yueOHOro MaTepuana
ITokasaTenbHas CrerneHb € POU3BO/ILHBIM JEHCTBUTEIbHBIM [T0Ka3areneM. OnpejeneHue 0OKa3aTe/IbHOH 4




dbyHK1US, ee
CBOMCTBA

(yHK1{HY, ee CBONCTBA ¥ rpaduK. 3HAKOMCTBO C MPUMEHEHHEM TI0Ka3aTe/TbHON QYHKIHH.
PeilieHre I0Ka3aTe/bHbIX YPaBHEHUM (PYHKIHOHAMLHOT paUueCKUM METOAOM

KoMOHHHPOBAHHOE 3aHSITHE

Copnepxanne yueOHOro matepuaia

Tema 10.2 Peltieque

PerieHye noKasarenbHbIX ypaBHEHI/Iﬁ MEeTOJ0M YpaBHUBAHHSA IoKa3aresiei, MeTOJ0M

OK-01, OK-02, OK03,
OK-04, OK-05, OK-07

TI0Ka3aTe/bHbIX
ypaBHEHHUI U BBeJIeHUsI HOBOM NepeMeHHOH, (PyHKIIHMOHA/bHO-rpaduyecKuM MeTogoM. PelreHue 8
HEPaBEHCTB MOKAa3aTe/IbHbIX HEPABEHCTB
ITpakTHUeckoe 3aHsTHe
Tema 10.3 CucreMbl Cojiep)xaHue y4ebHOro Marepuasa
TI0Ka3aTeNbHbIX PeuieHre CUCTEM M0Ka3aTenbHbIX YpaBHEHUH 4
ypaBHeHUH KoM61HHMPOBaHHOE 3aHsITHE
Tema 10.4 Peiuienue Copep)xanue yueGHOro Marepuaa
3a/a4. PetleHue 1noKa3saTenbHbIX ypaBHEHWH MeTOJOM YPaBHUBAHMS TTOKa3aresneli 1 MeToA0M 2
IMokasarenbHast BBEJCHUS HOBOM ITepeMeHHOM. PelileHue NOKa3aTe/IbHbIX HEPABEHCTB
dyHKIUs KoHTposbHas paboTa
Pa3gen 11.
Jlorapugmsei.
Jlorapupmuueckas 28
ysxumsa
Tema 11.1 Jlorapudm CopiepxaHre yueGHOro Marepuasa
yKcsa. JecaTHYHbIi U Jlorapudm uucsia. JJecSTUYHBIA W HAaTypPaIbHbIHA JIOrapyudMBbI, YHC/IO e 4
HaTyPajIbHBIH KoM6UHHPOBaHHOE 3aHATHE
JIOTapU(PMBI, YUCJIO e OK-01, OK-02, OK-
Tema 11.2 CgoiicTBa CogepxxaHue yuebHOT0 MaTepuasa 03, OK-04, OK-05,
JIOrapu(MoB. CaoiicrBa yorapu¢moB. Onepalyst 1orapuhMHUpOBaAHUSL. 6 OK-07 IIK
Oneparus KoM6uHMpOBaHHOeE 3aHSTHE
JIOTapyu(MUPOBAHHS
Tema 11.3 Cogepxxanue yuebHOro Marepuana
Jlorapudmuueckas Jlorapudmuryeckasi GyHKIIMS U ee CBOWCTBa 4
byHKLUSA, ee KoM6uHupoBaHHOe 3aHSATHE
CBOMCTBA
Tema 11.4 Peltenune Copepxxanue yueGHOTro Matepyaia
NOrapupMUUECKUX ITonsTre orapupMuIecKoro ypasHeHus1. Onepauysi MOTeHITUPOBAHUA. TpH OCHOBHBIX
YPaBHEHUH U METOJA PeLieHHs JI0rapu(MHUYECKHX YpaBHeHH: QyHKI[MOHAIbHO-TPadHUUeCKUii, MeTOz 8
HEpPaBeHCTB NIOTEHUMPOBAHUS], METO/, BBE/IEHHS] HOBOH nepeMeHHOM. JIorapu(GMHUYecKue HePaBeH T
KoMOHHHPOBAHHOE 3aHATHE




TeMma 11.5 CucremMbl

CojiepaHue yueOHOro MaTepHasa

norapupMUYecKux AnropuTM pellieHUsT CUCTeMbl YpaBHEHU . PaBHOCHILHOCTD JIOTapHDMHUUECKUX 2
YPpaBHeHUH YPaBHEHUI U HEPaBEHCTB
KomOHHMpOBaHHOE 3aHATHE
Tema 11.6 IIpodecconanbHO-0pMEHTHP OBAHHOE COAepKaHMe (CofepKaHue IPpUK/IagHOro
Jlorapudmni B MOJY/isA)
TIPUPOJE Y TEXHHUKE [Tpumenenue sorapudMa. Jlorapudmuueckas Civpasb B mpupoje. Ee MaTemaTHueckue 2
CBOICTB
ITpakTHyeckoe 3aHATHE
Tema 11.7 PeireHue Coptepkanye yuebHOro Marepuasia
3aza4. Jlorapu¢mol. Jlorapudmuyeckasi GyHKLMS., PellleHHe MPOCTeHIIHX JIOTapuMUUECKUX YPaBHEeHUIH 2
Jlorapudmuueckas KonTtponeHast paboTa
(hyHKLIMA
Pa3pen 12.
MmuoxecTBa.
J/IeMeHTbI TeopHuu 10
rpajoB
Tema 12.1 Cojyiepkanye yueOHOrO MaTepyaa
MHoxecTBa ITonsiTiie MHOXKeCTBA. [TogMHOXecTBO. Onepaliii C MHOXKECTBAMM 2
KoMOHHHPOBAHHOE 3aHATHE
Tema 12.2 Onepaiuu ITpo¢eccroHa/ILHO-0PUEHTHP OBAHHOE Co/lepKaHue (cofeprkaHue NPUK/IagHOTro
C MHOXKeCTBaMu moay/is1) 2 OK-01, OK-02, OK-
Onepanuy C MHOXeCTBaMH. PellleHye NPHUKIAHbIX 33124 03, OK-04, OK-05,
TTpaKTHUecKoe 3aHsTHe OK-07 TK...
Tema 12.3 ['padnl Coepxanue yyebHOIo MaTepuana
Ionsrtre rpada. CBsi3HbIN rpad, fepeBo, MK/ rpad Ha IIOCKOCTH 4
[IpakTuueckas pabora
Tema 12.4 Pemenue Coepxanue yyeOHOro Marepuana
3a/1a4. MHOXeCTBa, Onepauyu ¢ MHOXecTBaMU. OnucaHve PeayibHbIX CUTYaliui ¢ MTOMOIIbI0 MHOXKECTB. 2
Tpadwer m ux [TpuMeHeHue rpaoB K PEHIEHHIO 33734
NIPUMEHEHHE KonTponbHas pabora
Paszpen 13.
JJ/IeMeHTbl
KOMOHHATOPHKH,
CTaTHCTUKH U
22

TeopuH




BePOATHOCTEH

Tema 13.1 OCHOBHEIE
MOHATUS
KOMOMHATOPUKU

Copepxanue yuedbHOro MaTepuana

[lepecTaHOBKH, pa3MellleHHs], COUSTAHUSI.

KoMOUHHMPOBAHHOE 3aHATHE.

Tema 13.2 CobriTHe,
BEPOSITHOCTD
cobbiTust. CrioxeHue
Y YMHOXEHHE

Cozep>kaHue yuebHOT0 Marepyana

CoBMeCTHbIE U HECOBMECTHBIE COOBITHS. TeOpeMbl O BEPOSITHOCTH CyMMbI COOBITHIA.
Y CnoBHasi BEPOSTHOCTh. 3aBUCHMBIE M He3aBUCHMBIe COOBITHSI. TeOpeMbl 0 BEPOSITHOCTH
TIPOU3BEJIEHUST COOBITHIA.

BEPOSATHOCTEHN KomOuHUpOBaHHOe 3aHsITHe
Tema 13.3 IIpodeccnonabHO-0pHEHTHPOBAHHOE COAepKaHue (CoAepIKaHUe MPUK/IAJHOTO
BeposTHOCTD B MOAYJIfA)
npogeCcCUOHATbHbIX OTHocuTenbHAs yacToTa COObITHSA, CBOMCTBO ee yCTOMYUBOCTH. CTaTHCTHUECKOE
3a/jayax ornpegeneHue BeposTHOCTY. OlleHKa BePOSTHOCTH COObITHS
ITpakTHyeckKoe 3aHdaTHe
Tema 13.4 CopgepxaHue yuebHOro Marepuana
DuckperHas Bugp! ciryyarnbix BeiunH. OnpefesieHue JUCKPeTHOH C/IyvyaifHOW BeJTMUWHBL. 3aKOH
Cy4ailHas BeIMYMHa, pacripesiesieHysi JMCKPETHOM (JIy4aliHOW BeTMYUHbL. Ee UMCIoBbie XapakTepUCTHKH
3aKOH ee KomMbuHHpOBaHHOE 3aHATHE
pacripeiesieHus
Tema 13.5 3agauu CoepxKaHiie yueOHOro Marepuasna
MareMaru4yeckoin BapuauyoHHb psig. I1omMrod yactot U rucrorpamma. CTaTUCTHUECKHE XapaKTePUCTHKH
CTaTUCTUKU psifia Hab/IIOIaeMbIX TaHHBIX
KoMOMHHPOBAHHOE 3aHATHE
Tema 13.6 IIpodreccnonanbHO-0pHEHTHPOBAHHOE CO/lepXKaHue (Coep)KaHHe MPUK/Ia{HOro

CocraBnenue Tabmuil
U TYarpaMM Ha
NpaKTHKe

MOJYIf)

IlepBuyHas 06paboTKa CTaTUCTHUECKHX JaHHbBIX. I'paduueckoe ux mpecTaB/ieHue.
HaxoxJeHue cpefHUX XapaKTepUCTHK, HabJIF0IaeMbIX JJAHHBIX

TIpakTHYECKOe 3aHATHE

Tema 13.7 PelriieHue
3a7a4. 3/1IeMEHThI
KOMOWHATOPUKH,

CTaTUCTUKH U TEOPUU
BEPOSITHOCTEH

Cogzeprkanue yuebHOro Matepuasna

JneMeHThl KOMOMHATOpUKkU. CoObITHE, BEPOSTHOCTb COObITHSL. CIOXKEHHE H YMHOXKEHHE
BEPOSTHOCTEH

KouTponbHasi pabota

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-07
IK...




Paspen 14.
YpaBHeHusa u

HepaBeHCTBA
TeMma 14.1 Coiep>xaHue yuebHOro Mareprana
PaBHOCHILHOCTD PaBHOCU/ILHOCTD ypaBHEHUH U HepaBeHCTB. Onpejenenus. OCHOBHbIE TEOPEMBI

ypaBHEHUN U
HepaBeHCTB. Obiue
METOZbI PELIIeHUS

PaBHOCWIbHBIX TIepex0/ax B ypaBHEHUsIX M HepaBeHCTBaxX. OO611e METOAbI peIIeHHS
ypaBHeHUi1: Ilepexo/, OT paBeHCTBa (QyHKLUMI K paBeHCTBY apryMEHTOB /It MOHOTOHHBIX
(YHKLWIM, METOJ, Pa3/f0o)KeHusi Ha MHOXXUTEJIH, METOJ, BBE/[eHHs HOBOH IepeMeHHOH,
(YHKIIMOHA/IbHO-TpauUeCKHI METO

Tema 14.2
I'paduueckuii MeTox,
pellleHus] ypaBHeHUH,

Copnepxande yueG6HOT0 MaTepHana

OO6mue MeTo/bI pellieHYsi HEPaBEHCTB: NIEPeX0/] OT CDABHEHHS 3HAUeHHI QyHKIuii K
CPaBHEHHIO 3Ha4YeHUH apryMeHTOB /ISt MOHOTOHHBIX (DYHKIIHH, MeTO/] HHTepPBa/oB,

HEepPaBeHCTB ¢yHKLHOHanbHO-rpaduueckuii Metos. I'padrueckyii MeTOZ pellieHusl ypaBHeHuit U
HepaBeHCTB
Tema 14.3 CopneprxaHue yueOHOro Marepyaa

YpaBHenus u
HepaBeHCTsa C
MoJlyieM

Omnpegenenue Mozyaa. PackpsiTie MOZy s 110 onpeesieHut0. [IpocTeiiiie ypaBHeHUS 1
HepaBeHCTBa C Moy ieM. [IpyMeHeHre PaBHOCUTbHbIX TIEPEXO/IOB B ONPEIeeHHBIX THITaX
ypaBHEHUil K HEPaBEHCTB C MOAYJ/IEM

Tema 14.4
YpaBHeHus U
HepaBeHCTBa C

Copgeprkanue yueBHOro Marepuana

3HaKOMCTBO C rmapameTpoM. [1pocTeiiie ypaBHeHuss ¥ HEpAaBeHCTBa C ITapaMeTpoM

rnapamMeTpamMu
Tema 14.5 ITpodeccnonaibHO-0pHEHTHPOBAHHOE COepiKaHue (Coep)KxaHHe NPHKAAZHOT0
CocraBieHue 1 MOAY/d)
pelleHue PellleHye TEKCTOBbIX 33/1a4 NPo(eCcCHOHATbHOTO COIePKaHUS
IIPO(eCCUOHATBHBIX [TpakTH4eckKue 3aHsATUS
3a/au C MOMOILBIO
ypaBHEHUIM

Tema 14.6 Petenue
3a/a4. YpaBHeHus U

Copiepkanue yuebHOro MaTepuasia

OO6iiMe MeTO/IbI peNIEHHS YPaBHEHUH. Y paBHeHMsI M HepaBeHCTBA C MOAYJ/IEM U C

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-07
IIK..




HEPaBEeHCTBa

napaMeTpaMH

IlpaKkTyeckoe 3aHsTHe

IIpome)xyTouHas arrectaius (Jxk3amMeH)

Bcero:

310

+20=330




3. YC/IOBUSA PEAJIM3AIINU YUEBHOM
JUCIINTI/TMHDBI
3.1 MaTepuanbHO-TEXHHYECKOE oOeciieueHue
Jist peanu3anuy yuebHOM AUCHUTIIHHBL KIMEETCS KabrHeT
«MareMaTHKH», BKOTOpOM obecrieueH cBOOOHBIH JIOCTYII B MHTepHeT.
Kabunet ygosneTopsieT BceM TpeGoBaHusiM CaHUTAPHO- 1HAEMUOIOTHYECKUX TIPAaBU/ U
HopMmaTtusoB ( CanlluH 2.4.2. Ne178-02).
—  TI0 KOJIWYeCTBY 00y4aronmxcs;
— pabouee MeCTO IIpeno/aBaTe;is;
KOMIUIEKT yueOHo-HarsgHbix Obopygosanue yuebHoro kabuuera:
— II0CaZI0UHBIE MeCTa Nocobuit no aucuumHe. TexHuueckue

cpeacTBa 00yJyeHus:
— KOMITbIOTED C JUIeH3SHOHHBIM ITPOrPaMMHBIM 00yueHHeM;

-MyJIbTUMEIAA-TIPOEKTOP

3.2 NudpopmanuonHoe obecneuenue o0yueHusn

OCHOBHBIE UCTOUHUKH
1. boromosnos H. B. MaTtematuka: Y4e6Hoe nmocobue ajisi ccy3os ,/H. B. BoromoJos,
I1.11. CamolijieHKO . - 5 - e u3jjaHue , CTepeoTunHoe . - M.: JIpoga 2022.- 395 c.
2. Anrebpa 1 Hauana aHamu3a: YuebHuK st 10-11 ks1accoB 06pa3oBaTe/IbHBIX YUPEXAeHHMIA
JUI.A. Anumos, FO.M. Kosisirus, FO.B. u ap.- usganue - Mnllpocgerienue, 2020. - 464 c.
3. Teomerpus. 10-11 knaccel: YueOHUK /i1 06pa30BaTe/IbHBIX YUPEKIeHMI Ga30BbIi 1
npo¢unpHelil ypoHu./Tlog pepakuueit Atanacsina)l.C._MTIIpoceenienue, 2019.-255 c.

4 MypaeuH I' K Anrebpa u Havana aHanmu3a: Y4yebHuk ays 10-11 kimaccoB 06pa3oBaTe/bHbIX
yupexenuii- M.: [ipoga 2019.- 285 c.

5.bammakoB M U Anrebpa u Hauana aHamu3a,'eomerpust Yuebuuk 10-11k1. -2020r

JorosHuTebHbIe UCTOUHUKH

1. BboromosoB H. B. [Ipaktiueckue 3aHATHS 110 MaTeMaTuke: YueGHoe niocobue s
ccy3oB./H.B. Boromosios. - 4 - e u3ganue, CrepeoTUNHoe. - M.: BhiCiasi HiKona,
1997 .-495 ¢

2. Boromonor H. B. COOpHUK AUJaKTUUECKUX 3aJiaHHMIl 110 MaTeMaTHKe. : YuyebHoe
nocobue a4 ccy3os ,/H. B. Boromonos, JI.FOQ. CeprueHko. - 2-
u3ganue,crepeotunHoe.-M.: IIpoga, 2006.-236 c.

3. Bboromonos H. B. C6opHux 3azau 110 MaremaTuke : Yue6Hoe nocobue st ccy3o./H.B.
boromonos. - 4 - e u3zganue, crepeoTHitHoe. - M.:, IIpoda, 2006.-204 c.

HopmaTtuBHbIe 1ipaBoOBble aKThl

1. 06 obpasosanuu B Poccuiickoit Gepeparyn. DeepanibHblil 3aK0H
Poccuiickoil ®egepauuu oT 29 gekabps 2012 r.Ne273-03

2. ®egepanbHbli TOCYJAPCTBEHHbIH 00pa30BaTe/ILHBIN CTaHAAPT CPETHEro



(nommHoro)odmiero o6pasopanisi . Y. IIpukasoMMunoOpHayku Poccu ot 17 mMas 2012 r.

Ne 413

ITpuka3 MunoOpHayku Poccu 0129 jekabpst 2014 1. Ne 1645 «O BHeCeHHH W3MeHEHHI B
npuka3s Munucrepcrsa obpasoBanusi ¥ Hayku Poccuiickoit ®epeparpu ot 17 mast 20121 .

Ne 413 «O06 yTBep:xaeHUH (efepanbHOro 3aKoHa»
rOCylapCTBeHHOTO  0o0pasoBaTenbHOrO  CcraHgapTa  cpegHero  (IojgHoro)  o6uiero
o6pasoBanus».

PeKOMeH/ALMM 110 OpraHW3alMU MOJyyeHUs cpefHero obimero o6pa3oBaHus npegenax
0CBOeHHMA 00pa3oBaTeNbHbIX NPOrpaMM Cpe/iHel npodecCHOHAMLHOro obpasoaHus Ha 6ase
OCHOBHOTO o0ulero o0pa3oBaHusi yueToM TpeOoBaHWi (hefepanbHBIX TOCYAAPCTBEHHBIX
oOpa3oBare/ibHbl, CTAHZAPTOB M IMOJMyYaeMOii Npoeccul WM CIelHaJbHOCTH CpefHel
npodeccuonansHoro obpasoBanust (MUCbMO [lemapTaMeHTa IOCYJapCTBEHHO) MOJUTHKU B
cepe noaroroBky paboyux Kagpos u JIIO Munobphayxu Poccum ot 17.03.2015 Ne 06-
259).

HHTepHe r-pecypchl

1.

upschoclcollection.edu - DneKTpOHHBIL yueOHUK « Maremaruka B mKose, X XI
BeK»,

hitp:/icior.edu.ru- HHGOPMaUHOHHBIE, TPEHUPOBOYHbIE U KOHTPO/IbHBIE MAaTePHaIbL.
wwiw.school-colleciion.edu.vy- EaHast komnekuyuM Lugpoesix o6pa3oBaTebHbIX

pecypcoB

4. www.http://videouroki.net- OdpunuanpHbIi CalT YPOKOB MaTEMaTUKH


http://school-collection.edu.ru
http://fcior.edu.ru
http://www.school-collection.edu.ru
Up://videouroki_.net

4. KOHTPOJIb U OOEHKA PE3YJ/IbTATOB OCBOEHHA YYEBHOU

JUCLHUIIIAHBI
Copepixanue PesyabTaThl 06ydeHns
oGyuenus (ocBoennbie 0cHOBHBIE | DOPMBI H METO/IbI KOHTPOJIA H
BH/IBI 1eATENBHOCTH | OLEHKH Pe3y/jbTaToB o0yuyeHHs
CTY/A€HTOB)
- 1 2 3
Beepenue

- O3HAKOMJIEHUE C PONBIO
MaTemMaTuK{ B HayKe, TeXHUKe,
5KOHOMYKE, MH()OPMALMIOHHBIX
TeXHOJIOTUAX 1 IPAKTUUECKOU
JeATe/IbHOCTY;

- 03HAKOMJTEHHE € [EJISIMU
1 3aJjauaMyl B3y ueHst
MareMaTrK#! [IPY OCBOEHNH
crrerpansHocrelt CITO.

Pa3zBuTHEe HOHATHSA
O YHCIe

- BBLIIIO/THEHHE
aprmeTrueckrx AeicTBuii Haz
YKC/IaMH, COYeTast yCTHbIe U

NI CbMEHHbBIE TIPUEeMBI;

- HaxOXKjeHue
NpUOMIKEeHHBIX 3HAUEHUH
BE/IHYKH U I10TPeLHOCTeH
BBLIUMC/IEHUINA;

TeKyuiH# KOHTPOJIb:
- OLeHKa BHIMOHEHHS TAChMEHHBIX
CamMOCTOSTeNbHBIX Pabor;
- OITeHKa OTBETOB TIPY YCTHOM
(pOHTALHOM U MHAVBH/YaMEHOM OIPOCE:
- OLIEHKA BBINO/HEHWS TECTOBBIX
CaMOCTOSTeNLHEIX PaboT;
a OI1eHKa BBINTOJIHEHWUA
HHAVBUAY JIBHBIX 3aaHKi;
- OLIEHKaA BBINO/IHEHUS BHEAY JUTOPHOM
CaMOCTOSATeNLHOH paboTEL

Kopnanu, crenenn,
JorapupMsl

- 03HaKOMJIEHUE C
TIOHSATHEM KODHS N-i CTeneny,
CBOHCTBAMM PaJUKasIOB ¥ C
TIPaBWIAMH CpPaBHEHUs KOpHeH;
(hopMy/nMpOBaHKE ONpesenenys
KOPHS 1 CBOHCTB KOPHeH,
BBIYMC/IEHIE KOPHEH;
~-1peofpasoBaHKe YHCIIOBBIX 1
OYKBEHHBIX BbIPAYKEHHH,
COAEPIKAIUK PaJivKabl;
-pelueHyie UpPaLoHaATBHBIX
yDaBHEeHHH;
-03HAKOMJIEHUE C IIOHSTHEM
CTEIEHH C JeHCTBUTENbHBIM
fI0Ka3aTenem;
-HaxOJk[eH1e 3HaUEeHUs!
CTerieHu:
-[TePeB0/j KOpPHA N-i CTerneHu

Texkymmniit KOETPOIIB:

- -OLIEHKA BbIIOJHEHMS [TMCEMEHHLIX

CaMOCTOSTENbHBIX paloT;

- -OLIeHKa OTBETOB I[IPU YCTHOM

(POHTANEHOM W VH/IUBYIYaILHOM OIpOoCe;
-OL|eHKA BLITO/IHEHUS 33/[aHui
KOHTPOJILHOH paboTsl «Crenenu 1
KOpHU»;

- OLLEHKA BbINOJIHEHUS TECTOBbIX

CaMOCTOSTENbHbIX paboT:

- OLEHKa

BbINOJIHEHUS UHAUBUAYANbHbIX 324aHNIA:

- OLEHKa

BbINOJIHEHUSA BHEay L UTOPHOM
CaMoCTosiITeNbHOM paboTbl:

MpoMeXKyTouHas aTTecTaums:
lMpoBepoyHo-oLEeHOYHas paboTa




B
CTereHb ¢ JpoOHbIM
roKasaresieM 1 Hao60opoT:

-(opmypoBaHne CBOHCTB
CTETIEHY, BBIYKCTIEHHE
CTeneHel ¢ PaltiOHATBHLIM
TOKA3aTe/1eM, CPABHEHHE
CTeIIeHeH;
-1peofpa3oBaHye UMCIOBbIX U
OYKBEHHBIX BBIPAKEH MW,
COZIEPKAIUX CTEIEHH,
NPAUMEHSST

CBoticrea:

-pellieHKe MOKA3aTe/LHEIX
VPaBHEHHH;

-BBIIOJIHEHHE
npeobpa3oBaHi
BBIDKEHWH, MPUMEHsIA
(hopMyIIbI, CBS3aHHEIE CO
CBOMCTBaMU CTeneHeit 1
norapu(mos;
-onpegenenne obnacri
JOIYCTUMBIX 3HaYeHHI

noraprupMUIeCcKoro

BBhIDaKEHNS,

-pelenye JIOraprpMUIECKIX

yPaBHeHuiA.

fMpamMble “ nAocKoctTU B - bopMyaupoBaHue TeKyumit KOHTPOAb:
npocTpaHcTBe onpepeneHUn.NPU3HaKoB U - OLiEHKa

CBOWCTB NapannesibHbIX U BbINOJIHEHWUSA MUCBMEHHbIX
nepneHauKy IS pHbIX CaMOCTOSATEILHLIX paboT:
NJOCKOCTEN, ABYTPaHHLIX U - OLLEHKa OTBETOB NPWU YCTHOM GPOHTANILHOM
JIMHERHbIX YT/I0B: U MUAUBULYANBHOM OMpoce:
- NOCTPOEHNE YINIOB MEXAY - OUEHKa BbINOJHEHUA 3aJaHUi
NPAMbIMA, MPAMONA U KOHTPOJILHOW paboTbl «MpaAmble n
NAOCKOCTbIO, MJIOCKOCTAMM NO | MIOCKOCTU B NMPOCTPaHCTBE »:
OTUCaHWIO, pacno3HaBaHUe ux | - OUEHKa BbIMONHEHWUS TECTOBbIX
Ha Mogzensx; CaMOCTOSTENbHbIX paboT:
- fIPUMEHEHNE NPU3HAKOB U - olUeHKa
CBOWCTR pacnionoXeHus BbINOJIHEHNS
NPAMbIX U NMNOCKOCTEN Npu WHEMBWAYANBHBIX 3a8aHUA:
pelueHun 3apay; OLEHKA BbINOJIHEHUS BHEayAUTOPHOA
- n30OpaxkeHust Ha pUCYHKax caMocToaTeNsLHOM paboTel;
nepneHanKyisapoB U1
HaK/IOHHbIX K MJIOCKOCTH,
NPAMbIX, NapannenbHbiX fMpomexyTouHas arrecrayus:
NJIOCKOCTEN, YII0B MEXAY
NPAMOIA 1 NIOCKOCTBIO, - rpoBepoYHO-OLEHOYHAA paboTa
060CHOBaHWNE NOCTPOEHUWA.




-peLUeHmne 334,34 Ha

BEJIMYMH;

-npuMeHeHue dopmyn n

pelleHns 3a0a4;

BbiUMCNEHUN;

BblYUCNEHUE TEOMETPUYHECKUX

- onpenencHne 1 BbiMMcneHune
PACcCTOSAHUIA B NPOCTPAHCTRE;

TeopeM NIaHUMETPUK A5

-NpUMEHEHUE TeopUn ain
060CHOBaHKA MOCTPOEHUI U

KoopguHaTsl
BEKTOPBLI

-HM3yuyeHHe neKapTOBOH
CUCTEMbI KOOPAUHAT B
NPOCTPAHCTBE;
- NOCTpoeHue
33/,aHHbIM KOOpAUHATaM;
-HaxoXxaeHve
KOOPAMHATTOYKHU. YpaBHEHUS
OKPYXHOCTU:
BBIUMC/IEHE PACCTOSIHUS
MeXy TOUKaMu;
-u3yueHue CBOWCTB
BEKTOPHLIX BENUUMH, NpaBun
pa3sNOXeHUs  BEKTOpOB
TPEXMEPHOM MPOCTPAHCTBE. ;
npaBua HaXoXaeHus
KoopauHat BEKTOPA

B NPOCTPAHCTBE,
npasun feicTBUiA ¢
BEKTOpamu, 3afiaHHbIMK
KoopAuHaTaMmu.
- U3yHeHME CKaNfPHOTO
Npou3BefeHNs BEKTOPOB
- NPUMEHEHME TEOPUU NPU
pelleHn 3334 Ha JeincTBun
C BEKTOPaM#, Ha NpUMeHeHue
BEKTOPOB A5 BbIYNCNEHUS
BE/INYUH YI/IOB ¥ PACCTOAHUI

TOYKU n

TeKywmin KOHTPOJb:
- OLLEHKa BbITONHEHUS
fIMCbMEHHLIX  CaMOCTOATE/IbHbIX
D pabor;
- OLEHKA OTBETOB MpPU YCTHOM
$OPOHTaNLHOM MHAUBUAYANBEHOM Orpoce:
- OLEHKA BbIMNOJIHEHUST TECTOBbIX
caMoCToNTENbHbIX PaboT:
- OueHKa BbINONHEHUS
MHOMBUAYANbHbIX 3aAaHWIA:
- OueHKa BbINoJHEHUS
BHeaygutopHol caMocToATe/IbHOM
paboTbl:

lMpomexyTouHas arrecrauus

-NPOBEPOYHO-OLEHOUHaA paboTa.

OCHOBbI TPUrOHOMETPUMU

- usyueHue pagunarHoro | TeKyimit KOHTPOAb:

MeTofa  M3MEPEHWs  YI/IOB | - OUEHKa BbINOJHEHUSA MUCHMEHHbLIX
BpaleHnst W UX CBA3SKM C | caMocTosTensHbIX paboT

rpajlycHoit Mepoi, - OUEHKa OTBETOBE MpW  YCTHOM
- n3obpaxkeHue YrNoB | GpOHTaZbHOM M WUHAWUBUAYA/IbLHOM
BPalleHUs Ha OKPYKHOCTW , | onpoce

COOTHOWEHNE BENMYMHBI YINa C | -  OUEHKa  BbIMONHEHWUS  3afaHWN
€0 pacno/IoXXeHeM KOHTPOJILHOIA paboThbi «OCHOBbI
- GOpMYNUPOBaHUE | TPUTOHOMETPUK S




onpeaeneHnin
TPUrOHOMETPUUECKUX DYHKLWIA
0N YrAoB MNOBOPOTa W A
OCTPbLIX YrnoB NpamMoyrosibHoro
TPEYro/IbHUKa,

- NpUMEHEHUE  OCHOBHbIX
TPUrOHOMETPUYECKNX TOXKAECTB
015 BbMUCAEHWS  3HAYEeHWUN
TPUrOHOMETPUYECKUX DYHKLMIA
Nno OOHOW U3 HKX,

- U3y4YeHWe OCHOBHLIX bopmMya

TPUrOHOMETPUU: dopmyn
CNOXeHUs, y4BOEeHuUs,
npeobpasoBaHus CYMMbi
TPUFOHOMESTPUYECKNX

OYHKUMIA B npousBefeHue u
HaobopoT, NpUMEHEHUEe 3TUX
dbopMyn  npu  BbIMUCIAEHUU
3HayeHusn

TPUTOHOMETPUYECKOTO
BbIPaXKEHUS W YMPOLLEHWN EFO
- O3HaKOMJIEHNE co

CBOMCTBAMMW CUMMETPUM ToYek
Ha eAVHUYHON OKPYXXHOCTU WM
npuMeHeHne KX [Ns BbiBOAA
bopMyn npuseneHus,

- peweHue no Gopmynam u no
TPUTOHOMETPUYECKOMY  KpyTy
npocreiLmx
TPUrOHOMETPUYECKIX
YpaBHEHNN,

- NpUMeHeHKne obL X MeToLoB
pelieHus
ypaBHeHui{npuseneHne K
JIMHENHOMY, KBajpaTHOMY,
MeToz, pasioXeHus Ha
MHOKUTENN, 3aMeHbl
nepemMeHHon) npu  petieHuu
TPUrOHOMETPUYECKUX
YpaBHEHWIA

- HaHeceHune pelueHnni
npocTreiimx
TPUrOHOMETPUUECKUX
YPaBHEHWIA Ha  eOUHUYHYHO
OKPY)KHOCTb,

- O3HaKOMAeHue ¢ MOHATUEM
obpaTHbIX
TPUrOHOMETPUUECKIX GYHKLMIA,
- U3yyYeHue  onpeaeneHui
ApKCMHyCa, APKKOCKHYCA,
apKTaHreHca unucna,
nsobpamenve WX Ha

- OUEHKA  BLINOJHEHWA  TECTOBbIX
caMocroaTenbHbIX pabor,

-OUEHKA BbINOAHEHUS UHAMBUAYANBHBIX
3a/laHun,

- OLEHKA BbINOAHEHWS BHeayaUTOPHON
caMocroaTensHon paboTbl.

MpomeXXyTouHas arrecrauyus:
- NPOBEPOYHO-OLEHOUHAA paboTa




e MHUYHON OKpY)XXKHOCTH,
npUMeHeHne nNpy  peleHUuun
TPUrOHOMETPUYECKUX
YpaBHEHUA.

MHororpaHHuKu 1
Kpyrable Tena

- ONMKUCAHUE N XapaKTEPUCTUKM
pasfnYHbIX BUOOB
MHOFOrPaHHUKOB, UX 3/IEMEHTOB U
CBOWCTB;

- u306paxkeHne MHOrOrpaHHUKOB:
-BbIMUCAEHUE NNHENHBIX
3/IEMEHTOB W YINOB B
MPOCTPAHCTBEHHbIX
KOHUrypaymsax;

- NOCTPOEHWE NPOCTEMELINX

ceyeHuit kyba, npusmbl,

nupaMuabl:

- O3HaKOMJIEHME C BUAaMU TeN
BpalieHus, GopMyaUpoBaHnE X
onpefeneHnin U CBONCTB;
-n300paXkeHue Ten Bpalerns, ux
pa3BepPTOK, ceyeHul;

- pelleHue 3a4a4 Ha NocTpoeHue
CEYEHWI, Ha BbiMUCAEHUE OVH,
pacCTosAHUN, TIoWLaaeit;

- NpUBEAEeHUE ,0KA3aTENbHLIX
paccy>kaeHui npy peleduy 3afay;
- n3obpaxkeHme MHOTOrPaHHUKOB U
KpYrisiX TeN. BbINOSIHEHVE PUCYHKA
MO YCNOBUIO 3a8a4K;
-O3HAaKOMNEHWEe €  MOHATUAMU
naowanm MoBepxHoOCTH U o6beMa;
-pelieHne 3agad Ha BbiuUC/IEHUE
fowanei roBepXHOCTEN 7]
061LEMOB reoOMeTpPUUEcKUX Tes.

TeKyLWUAKOHTPOL:

- OueHKa BhINOJIHEHUSA MUCEMEHHBIX
CaMOCTOSTENbHbIX paboT;

- OLLeHKa OTBETOB MpPU YCTHOM
GPOHTANLHOM Y MHAUBUIYA/LHOM
onpoce;

- OLLEHKa BbINONHEHNS 3a4aHn
KOHTpO/bHbIX paboT «Inowaam
NoBepxXHOCTEN U OOBEMbI
reoMeTPUUECKUX TeN»;

- OLLEHKa BbINOJIHEHWNA TECTOBbIX
caMoCToATENbHbIX paboT:

- OLLEHKA BbIMNOAHEHUA
WHOVUBUAYANbHBIX 32 4aHUIA: OLIeHKa
BbIMNOJIHEHUS

BHeayaMTOPHOM CaMOCTOATE/IbHOMN
paboTbl;

MpomexyTouHas aTrecTaums:
MNpoBepouHo-oLeHoUHana pabota

Hauana
MareMaTHYeCKoro
aHanusa

- O3HAaKOMJIEHKE C NOHATHEM
4YUCAOBOI
nocNeA0BaTENILHOCTH,
cnocobamu ee 3agaHus,
BbIMMC/IEHNE €€ YAEHOB;
-03HaKOMJIEHME C
BbIMUCNEHUEM CYMMbI
6EeCKOHEYHOTO YUC/IOBOTO
psaa Ha NpUMepe BbIYUCAEHNS
CYMMbl DEeCKOHeYHOo
yObIBatoOLLENR reOMEeTPUYECKON
nporpeccuu,

- ICbMEHHbIE CAMOCTOATENbHbIE
pabotbi:

-YCTHbIM bpoHTasIbHbIN "
WHAWBWAYaNbHbIN ONpPOC;

- KOHTPO/bHas pabtoTa «[pousBogHas u

ee reoMeTpUUEeCcKnin CMbICA»,
«[IlpuMeHeHue NpoU3BoaHON»

- TeCTUpOBaHUE

- MHAMBUIYaNbHbIE 330aHUA

- BHeayauTopHasi caMoOCToATe ibHas
pabora

- [IPOMEXYTOUHAA aTTectaluns




- 03HAKOMJIEHUE C MOHATUEM
NPOW3BOAHOMN:

- U3yyeHue u
dopMynupoBanue
reOMEeTPUYECKOTO U
MEXaHWYECKOro CMbIC/a
NPOU3BOZHOM;

- U3y4YeHUe anropuTma
BbIYMCIEHNS NPOU3BOAHON Ha
NPUMEPE BbIMUCIEHUS
MIHOBEHHOM CKOPOCTU U
YrnoBoro ko3hduumneHTa
KacaTeNbHOW;

- COCTaB/IeHNe ypaBHEHUS
KacaTenbHOM B 06LEM BUAE;
- U3yyeHue npaeun
AndpepeHUUpoBaHng,
TabAuLbl NPOU3BOAHbIX
3N1EMEHTAPHbIX QYHKLWIA,
NpUMeHeHne UxX ans
anddepeHuMpoBaHus
GYHKLUUM U coCTaBNEHUS
YPaBHEHUS KacaTefbHOM;

- nccnepoBaHne QyHKLUK,
3a4aHHo GOpMYAOoI, C
MOMOLLbO NMPOU3BOHOM;

- YCTaHOBAEHME CBA3N
CBOWUCTB QYHKLMM U
NpPon3BOAHON MO UX
rpadukam;

- NPUMEHEHUE NPOU3BOIHOM
NS pelieHus 3a834 Ha
HaXoXAeHne Hanbonbliero,
HauMeHbLUEFO 3HaUYEHUs U Ha
HaXOX geHue IKCTpeMyMa

- MpoBepPOYHO-OLEHOYHAA paboTa




