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KoMmmiekT KOHTpOJIBHO-0IIEHOYHBIX CPECTB pa3paboTaH Ha ocHOBe DeepaibHOr0 roCyaapCTBEHHO-
ro o0pa3oBaTENFHOrO CTaHAapTa CPEeOHEro (MOJIHOro) obImero oopa3oBaHus, YTBEP)KICHHOTO MpUKa-
30M MuHuncTepcTBa 00pa3oBanus U Hayku Poccuiickoii d)enépaunn or 17 mas 2012 rona Ne 413, ®De-
JepabHOM 00pa30BaTeNbHOM MpOorpaMMBbl CpeIHEro o0mero 00pa3oBaHus, YTBEPKICHHON IPHUKa30M

MHHHpOCBemeHHﬂ Poccum ot 18.05.2023 N 371

KoMIIEKT KOHTPOJIBbHO-0LEHOYHBIX CPEACTB MOXKET OBITh HCIOJIB30BaH B JOIOIHUTEIEHOM Ipodec-
CHOHAJIBHOM 00pa30BaHMH.
Opranuszanus paspaboruank: DPI'AOY BO «Ypanbckuit GenepanbHbIi YHUBEPCUTET UMEHH TIEPBO-
ro Ilpesunenta Poccuu B.H. Enbitunay
Hmxaerarunbckuit TEXHOTOTHUECKHUH ¥ HHCTHTYT

HmwxneTarunsckuii MaHIHHOCT’pOHTCHBHBIﬁ TEXHUKYM

Pazpabotuuk: npenonasarens HTMT Benepuukosa E.B.

KoMIiekT KOHTpOIbHO-0IIEHOUHBIX CPEICTB 00CYKIEH H 0M00pEH Ha 3aCeNaHUH IUKJI0BOM KOMUCCHH
00111e06pa30BaTENLHOTO, CONHATEHO-9KOHOMIYECKOTO, MAaTEMATHYECKOTO M €CTECTBEHHOHAYIHOTO
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HacnopT KOMILICKTa KOHTPOJIbHO-0LICHOYHBIX CPEACTB

KonTponbHo-onieHounble cpenactBa (KOC) mpenHasHadeHbl Ui KOHTPOJIE M OLEHKH
00pa3oBaTeNbHBIX JOCTIKEHHH 0Oydarolmuxcs, OCBOMBIIMX NPOrpaMMmy Y4eOHOro IpeaMeTa
«MaremaTtuka.

KOC pa3paboTansl Ha OCHOBaHHMH CIEIYIOIIUX JOKYMEHTOB:

— ®@enepanbHOrO rocyJapcTBEHHOT0 00pa30BaTENIbHOIO CTaHapTa CPEAHErO (IIOIHOT0) 00Iero

o0pa3oBaHus, YTBEPXKJIEHHOTO Ipuka3oM MunHcTepcTBa 00pa3oBaHus U Haykud Poccuiickoii
@enepanuu ot 17 mas 2012 roma Ne 413, @enepanpHoit 00pa3zoBaTenbHON MPOrpaMMEI Cpefl-

Hero obmero oOpa3oBaHHs, YTBEP)KICHHOW TpHKazoM MuHnpocBemenus Poccum oOT
18.05.2023 N 371;

— paboueil mporpaMMsel yueOHOTO peamera «MareMaTukay.

ITpoMesxyTo4Has aTTecTaIys BO BTOPOM CEMECTPE MIPOBOIUTCS B JOpME 3K3aMeHa.
KOC BkmouaroT KOHTPOJIEHBIE MATEPHAIBI ISl IPOBEICHHS 3K3aMeHa.
B pe3ynpTare OIEHKH OCYILIECTBIISETCS MPOBEPKA CIEAYIOIHUX OOBEKTOB:
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2. KoMnjieKT KOHTPOJIbHO-0II€eHOYHBIX CPEACTB
2.1. 3axaHus A4 NPOBeNEeHHs 3K3aMeHa
Ilo pesynpTataM OCBOEHHS IpeIMeETa IPOBOAUTCS 3K3aMEH, IPEAOIATaIOMIMi BEITOIHEHHE
IPAKTUYECKUX 3aaHUH.
YcaoBus:
J1o 3K3aMeHa IOy CKAalOTCsI CTYAEHTHI, YCIENTHO BHIOIHHUBIIHAE JOMAITHIO KOHTPOJIBHYIO paboTy.
KonuuecTBo BapuaHTOB 3K3aMEHAIMOHHBIX OMJIETOB COOTBETCTBYET KoyudecTBy cryneHToB ([1pu-
JIO’)KEHHE).
Bpems Ha NOATOTOBKY H BHINOJIHEHHE:
OK3aMeH NIPOBOAUTCS B OJMH 3Tall:
BEITIOJTHEHHUE 3aanui 1 yac 20 MHHYT.
ObopynoBanue:
Bymara, pyuku, KapaHaainy, TUHEHRKH, HUPKYIIH, KATbKYJISATOPHI
Metoanueckoe obecnedenne: He PeIyCMaTPHBAETCS
CnpaBo4Hasi TUTEpaTypa: CIPaBOYHUKHA ¢ HOPMYJIaMH 110 TEOMETPHH
TunoBble 3aqaHus OuIeTa

IK3aMeHANMOHHDbIN OHJIeT

1. Pewuume ypasHenus:
tg(5m/3 +3x) +4/3/3=0
2iglx -1 —lg(1,5+ 1) =0
2. Pewuwume HepageHcmea:
logs{(4—3x) <1

(&) >

3. Buiuucnume npeoen QyHkyuu:
—x*+2x+6

a) im ———

x—wm Fx® +x<— 26
4. Haiimu npou3600uy1o QyHKyuu:
Cl) y = esindx
b) naimu npouseoouyro u uccnedosamnv ynxyuro na sxcmpemym
y = x%—3x
5. Pewuume 3a0auy.
OcHoBaHMe NMpaMU/Ibl — TPEYTOJIBHHUK CO CTOpOHaMHU 15¢M, 17cM, 16cM. BokoBbie pébpa HaKkJIOHEHbI K
IUTIOCKOCTHM OCHOBaHUS nof yrioM 45°. HalTu miomans moiHo#M NOBEpXHOCTH B 00BEM IMHPAMHUIBL.

2.2 IlakeT 3K3aMeHATOpA
YcaoBus:
KonmnuecTBo 3x3aMeHalMOHHBIX OMIETOB COOTBETCTBYET KOMUYECTBY cTyneHTOB (IIpunoxenue).
Bpemsi Ha IOATOTOBKY H BBHINOJIHEHHE:
OK3aMeH IIPOBOJIUTCS B OJIUH 3Tall:
BBHITIOJTHEHUE 3a1aHuit 1 yac 20 MUHYT.
O6opynoBanue:
Bymara, pyuku, KampKyJIsTOpHI
Metoandeckoe obecnedeHne: He IpeycMaTpHBaeTCs
CuopaBo4Hasi TUTepaTypa: CIIPaBOYHUKHU C popMyIaMu 110 TEOMETPUH.




Pexomenganuu mo NPOBCACHHUI0 OIICHKH

Iloka3zarenn Kpurepun Tun 3aga- ®opma at- 0-5
IIpeameTHBI HHASA; TeCTANAH

€ pe3yJbTaThl Ne 3apanusi | (B coOTBeT-
OTPaXKal0T YPOBEHb CTBHH €

00y4eHHOCTH y4e0HbIM

MaremaTnkn IJIAHOM)
6a3zoBoro kypca (0)

H yriay0JieHHOro
Kypea (y)
OTepUpYEeT OCHOB- | BJIAZi€ET OCHOBHBIMU Ma- | MpaKTHye- Ox3aMeH

16) ymeHue onepu- HBIMH MaTeMaTH- TEMaTHYECKUMH MOHATH- | CKHE 3aia-
pOBaTh MOHATHAMMU: YECKUMHU TOHATUSA- | SIMU, apTyMEHTHPYET HUS

ornpezeseHHe, akCu-
OMa, TeopeMa, clefi-
CTBHE, CBOHCTBO,
NpU3HaK, 10Ka3a-
TEJIbCTBO, PABHO-
CHJIbHBIE HOPMYIIHU-
poBkH; yMeHHe Gop-
MYJIMpOBaTh 00part-
HO€ ¥ MPOTUBOIIO-
JIOJKHOE YTBEpIKIe-
HHE, IPUBOJIUTH
TIpUMEpBI U KOHTp-
NPUMEpbI, HCIIONB30-
BaTh METOJ MaTeMa-
TUYECKOH MHIYKLIUY;
NPOBOJUTH JI0Ka3a-
TeJbHBIE paccyXe-
HUS TIPU PELICHUU
3a/a4, OLCHUBATh
JIOTMYECKYIO Tpa-
BUJIBHOCTb PacCyxk-
JICHHIH;

ly) Bnagesue
MeToaMU
JOKa3aTeNIbCTB,
aJIrOpUTMaMHU
peLIeHus 3aiay;
yYMEHHUe
tdhopmynupoBaTh
omnpeneeHus,
aKCHOMBI H TEOPEMBI,
TIPUMEHSATD HX,
TIPOBOJHUTH
JOKa3aTelbHble
paccy)XIeHus B X0
pelieHus 3anaq

6y) yMeHue
peLaTh TeKCTOBbIE
3a/1ayM pa3HbIX TUIIOB
(B TOM yucIe Ha
MPOLIEHTHI, J0JIK U
YacTH, Ha IBWDKECHUE,
paboTy, CTOUMOCTE
TOBapoB U YCIYT,

MM, BJIaJIeeT METO-
JaMU 10Ka3a-
TEJIbCTB, aJITOPHT-
MaMH, apryMeHTH-
pYys CBOM paccyx-
JeHUS

CBOU JIHMCTBHUS TIPHU pe-
IIEHHH 33124




HAaJIOTH, 3aJjauu U3
001acTH yrnipaBJieHHs
JIUYHBIMU U
CEMEUHBIMU
¢duHaHCaAMH);
COCTaBJISITh
BBIPOKEHHUS,
YPaBHEHHS,
HEepaBEeHCTBA M UX
CHCTEMBI 10 YCIIOBHIO
3a/1a4yM, UCCIIEIOBATh
MOJyYEeHHOE
pelLIeHue 1
OLICHUBATh
NPaBONOJ00HOCTb
PE3YJIbTaTOB;

20) yMeHHe onepu-
pOBATh NOHATHUAMH:
MHOX€ECTBO, IO~
MHOX€ECTBO, OIepa-
[IUM HaJl MHOXKECTBA-
MH; YMEHHUE HCIIOJIb-
30BaTh TEOPETUKO-
MHOXECTBEHHBIH an-
napar Juis ONHMCaHUA
peaJIbHbIX MPOLIECCOB
Y SIBJIEHUH U TIPH pe-
LIEHUH 3a7a4, B TOM
qucye U3 ApYrux
y4eOHBIX IPEIMETOB;

ly) BnaneHue
MeToJaMu
JOKa3aTeNIbCTB,
aJIropUTMamu
pelLIeHus 3a/1a4;
yMeHUe
¢dhopMynupoBaTh
orpeneseHus,
AKCHOMBI ¥ TEOPEMBI,
TIPUMEHSTD HX,
NIPOBOJHUTH
JOKa3aTelbHble
paccy>XIeHHs B X0
peLueHus 3a1a4

OnepUpyeT OCHOB-
HBIMH MaTeMaTH-
YECKUMH NOHATHUS-
MH U3 TEOPHHU
MHOJKECTB, BJIaJeeT
METOJaMH JI0Ka3a-
TEJIbCTB, aJITOPUT-
MaMH, apryMeHTH-
pys CBOU paccyx-
JeHUS

BJIaJI€eT MOHATHAMHM U3
TEOpHUH MHOXKECTB, apry-
MEHTHUPOBAaHHO JJOKa3bl-
BaeT MaTeMaTHYeCKue
YTBEPXKICHUS

npaKTHye-
CKHe 3a/1a-
HHS Ha JOKa-
3aTeNIbCBO

36) yMeHue onepu-
pOBaTh MOHATHAMHU:
rpa¢, cBs3HBIN rpad,
JepeBo, LUK, rpad
Ha TUIOCKOCTH; yMe-
HUe 3aJaBaTh U OIH-
ceIBaTh rpadsl pas-
JIMYHBIMU criocoba-
MH; UCTIOJIb30BaTh
rpadbl IpH peLIeHHH

onepHpyeT OCHOB-
HBIMU TIOHATUSAMH
Teopuu rpados u
TEOPHH BEPOSITHO-
cTer

BJIaJiCeT MOHATHAMM:
rpad, Aepero U Aap., CIy-
yaiiHoe coObITHE U €ro
BCPOATHOCTD

MpaKTHue-
CKHe 3a/1a-
HHS Ha BBI-
YUCJICHHUC
BEPOSTHOCTH
COOBITHS H
MOCTPOEHHUE

rpacdoB




3a1auy;

8y) ymenue
OTepUPOBaThH
HOHATUSAMHU:
CIIy4aiiHbIi OMBIT U
ClTy4aifHOe COOBITHE,
BEPOSTHOCTb
CIIy4aiiHOro
COOBITHS; yMEHHE
BBIYHCIIATH
BEPOSITHOCTb C
HCTIONIb30BaHUEM
rpaduyecKkux
METOJI0B; NPUMEHSTh
(hopMybI CIIOXKEHUS
Y YMHOXXEHHUS
BEPOSTHOCTEH,
KOMOWHATOpHbIE
dbaxTbl U opMyIBI
IIpY peLIeHUH 3aay;
OLIEHHBATh
BEPOSTHOCTH
PEaTbHBIX COOBITHIA;
3HaAKOMCTBO CO
CIIy4alHbIMU
BEJINUMHAMH;, yMEHHE
NPUBOIUTH MPUMEPHI
MIPOSIBJIEHHUS 3aKOHA
OonpIIKX Yucen B
NPUPOIHBIX U
001IeCTBEeHHBIX
SIBJICHUSIX;

46) ymeHue cBo60-
HO OTIepHpOBaTh IO-
HATHUSAMHU: COYETaHue,
NepecTaHOBKa, YHUCIIO
COYETaHMM, YUCIIO
NepecTaHOBOK; Ou-
HoM HrbloTOHa; yMme-
HHE NPUMEHSTh KOM-
OuHaTopHble GaKThl U
paccyXaeHus Ui
peLIeHus 3anay;

8y) ymeHnue
ONepHpOBaTh
TIOHATHSIMM:
CITy4aiiHbIi ONBIT U
ciy4daiiHoe coObITHE,
BEPOSTHOCTb
ciIy4aiiHoro
COOBITHS; yMEHHE
BBIUMCIIATh
BEPOSTHOCTD C
KCIOIb30BaHUEM
rpadu4ecKux
METOOB; IPUMEHATh
hopMyIibl CI0XKEHHS

omnepupyeT OCHOB-
HBIMH TIOHATHSIMH
TEOPHH BEPOSTHO-
cTei

BJIafieeT MOHSATHIMH:
cirydaitHoe coObITHE U
€ro BepOsTHOCTb, dJie-
MEHTaMH KOMOHHATOPU-
KU

NpaKTH4e-
CKHeE 3a1a-
HHS HA BbI-
YHUCJIEHHE
BEPOSTHOCTH
COOBITHSA




Y YMHOXEHHUS
BEPOSTHOCTEM,
KOMOHHATOpPHBIE
¢axTh! U GOpMyITBI
IIPY pEeLUEHUH 3aaY;
OLICHUBATh
BEPOSTHOCTH
pEaIbHBIX COOBITHIA,
3HAKOMCTBO CO
CIly4alHbIMHU
BEJINYMHAMH; YMEHHE
NIPUBOJUTH NPUMEPHI
NPOSIBJICHHUS 3aKOHA
OONBIIKX YHCeN B
NPUPOIHBIX U
0011eCTBEHHBIX
SIBIICHUSIX;

56) ymeHue onepu-
pOBaTh MOHATUAMHU:
HaTypajibHOE YHCIIO,
LIeJI0e YUCIIO, OCTa-
TOK 10 MOAYJIIO, pa-
LIMOHAJIbHOE YUCIIO,
UppaLHOHATIbHOE
YHCIJI0, MHOXKECTBA
HaTypaJIbHBIX, Lie-
JIBIX, PallMOHANIBHBIX,
JEHCTBUTENbHBIX YH-
CeJl; YMEHHE UCTIONb-
30BaTh NPU3HAKH Jie-
JIMMOCTH, HAaUMEHb-
Ui 061K nenu-
TeJIb M HaMeHbllee
ob1ee kpaTHoe, ai-
roput™ EBKuinna npu
pELIeHUH 3a/1ay; 3Ha-
KOMCTBO C pa3iuy-
HBIMM NO3ULIMOHHBI-
MM CHCTEMaMH CHHUC-
JICHHUS;

7y) yMeHue
OTEepHpPOBAThH
TOHATHSMH: CpEIHEee
apudmeTHueckoe,
MeaHaHa,
HauOoJbIIEe U
HavMeHbIIee
3HaYyeHHs, pa3Mmax,
JUCTIepCHS,
CTaHIOapTHOE
OTKJIOHEHHE
YKCJIOBOrO Habopa;
YMEHHE H3BJIEKATh,
HWHTEPIPETHPOBATH
uHdopmMaLuo,
NPEICTaBIEHHYIO B
Tabnunax, Ha
JUarpaMMax,

HaXOJWTh 3Haye-
HUS KOpHS Hary-
paJIbHOH CTENeHH,
CTETEHH C paLHo-
HaJIbHBIM IIOKa3a-
TeJeM, UCIOTb3Ys
MpH HEOOXOIUMO-
CTH BBIUUCIIUTETb-
HBIE YCTPOMCTBA;
TN0JIB30BATHCS
OLICHKOH Y IpU-
KHIKOMW IpHU Npak-
TUYECKHX pacye-
Tax;

BBIUHUCIISTH 3HaYe-
HUSl YUCTIOBBIX U
OYKBEHHBIX BbIpa-
JKeHHI, OCYILECTB-
75151 HeOOXOUMBIe
MOJICTAHOBKY U
npeoOpa3oBaHus

TOYHOCTb U TPABUJIb-
HOCTb BBITIOJTHEHHS
apuMeTHIECKUX aeki-
CTBUH, coueTasi yCTHbIE U
MUCbMEHHBIE TIPHEMBI;
MPaBUJILHOCTH U 11eJie-
coo0pa3HOCTh IPUMEHE-
HUSl BBIUHCITUTEBHBIX
YCTPOUCTB;

TOYHOCTb OLIEHKH U MpU-
KHUIKH NIpYU TIpaKTH4e-
CKHX pacyeTax;
TOYHOCTb HaXOXICHHS
3HA4YeHHs KOPHS HaTy-
PaJIbHOM CTETeHH, cTerne-
HU C pallMOHAIbHBIM 10-
Kazareyem

IpaKTUu4e-
CKHEC 3a1a-
HHA Ha BbI-
YHCJICHHUE




rpadukax,
OTpaXKaIOLIYIO
CBOMCTBA pealbHbIX
MPOLIECCOB U
SIBJICHUH;
MIPECTABIATh
uH(pOpMaIHIO ¢
MOMOLIBIO TaOIHII U
ZHarpaMm;
HCCJIEIOBATh
CTaTUCTHYECKHE
JaHHbIE, B TOM YHCJIe
C IPUMEHEHHEM

rpaduyecKux
METOIOB U
3JIEKTPOHHBIX
CPEICTB;
HaXxOIUTh 3Haye- TOYHOCTb Y NPaBUIIb- MpaKTHYe-
60) ymeHue cBOOOM- | HUS KOPHS HaTy- HOCTb BBINIOJTHEHUS CKHe 3aJa-
HO ONEpHpOBATh I0- | pajbHOH CTENEHH, | apUPMETHUECKHX Jeii- HHS Ha BbI-
HATHAMU: CTETIEHb C | CTENEHM C palo- | CTBUI, COYeTas YCTHbIE U | YHCJIEHHE
LIEJIBIM [TOKA3aTesIeM, | HaJbHBIM MO0Ka3a- | MMCbMEHHBIE MPUEMBI,
KOpEHb HATypaJIbHOM | TeseM, jorapudma, | MPaBHIBHOCTb U LENIE-
CTEMEHH, CTENIEHb C UCTIOJNB3YS NIPH coobpa3HOCTb IpHUMEHE-
paLMoHaNIbHBIM HO- HeoOX0AUMOCTH HHS BBIUMCIIUTEIIbHBIX
KazaTejieM, CTENEHb C | BBIYHCIHUTENbHEIE | YCTPOMCTB;
JEHCTBUTEIBHBIM YCTpOHCTBa; TOYHOCTb OLIEHKH U NpH-
(BEILECTBEHHBIM) IO- | TOJIB30BATHCS KHIKH IIpU NIpaKTHYe-
KazareJeM, Jiora- OLIEHKOH U Npu- CKHX pacueTax;
pu(dM YMCHIa, CHHYC, | KAIKOM MpH MPak- | TOYHOCTH HAXOXKIEHHS
KOCHHYC U TaHI'€HC TUYECKHX pacye- 3Ha4YeHHs KOpHs HaTy-
MIPOU3BOJIPHOTO YHC- | Tax; paJIbHOM CTENEHH, CTene-
na; BBIUMCIIATh 3HaUe- | HHU C PaLMOHAIBHBIM T10-
HUSl YHUCJIOBBIX U KazartesieM, jorapugma
2y) ymenwue OYKBEHHBIX BBIpa-
OIepHpOBaTh JKE€HHH, OCYIIeCTB-
MOHATHSMM: CTETIEHb | Jisis HEOOXOIHUMBIE
qucia, Jorapupm MOJICTAHOBKH U
YKCIIa; YMEHHUE npeobpa3zoBaHus
BBINOJIHATD
BBbIUHCIICHHE
3HaYEHUN U
npeobpazoBaHUs
BBIPAXEHUI CO
CTETEHsIMH U
norapudmMamu,
npeoOpa3oBaHus
IpobHo-
paLMOoHaIbHBIX
BBIPAYKEHUI;
peliath ypaBHe- PaLKMOHAIbHOCTD pellie- IpaKTHye-
76) ymMeHue onepu- HUSl, HEPaBEeHCTBa, | HHU ypaBHEHHH; CKHe 3afa-

pOBaTh MOHATUSIMHU:
TOXJECTBO, TOXKE-
CTBEHHOe€ Ipeobdpa3zo-
BaHHUE, ypaBHEHHE,
HEpaBEeHCTBO, CUCTe-
Ma ypaBHEHUH U He-
PaBEHCTB, PaBHO-
CHJIBHOCTb YpaBHe-

MpocTeHIne Cu-
CTEMBbI YpaBHEHHUH,
HCIIONB3YS, B TOM
YHCIie, CBOMCTBA
¢byHKUMH 1 ux
rpaduxu

NPaBUIBHOCTB U PalHo-
HaJIbHOCTh PELLCHHS He-
PaBEHCTB, HCIIOJb3Ys
pa3InyYHble METOABL, B
TOM YHCIle, rpaduuecKuit
NPaBUIIBHOCTD M PaLHO-
HaJIBbHOCTh PEIEHHs CH-
CTEM YpPaBHEHHUH, UC-

HUS Ha J0Ka-
3aTeIbCTBO U
peleHue
YPaBHEHHH,
CUCTEM
YpaBHEHHUM




HUH, HEpaBEHCTB U
CHCTEM, palllOHANIb-
HbIE, UPPALIHOHAIIb-
Hble, NIOKa3aTesbHbIE,
CTEMeHHEIe, Jora-
pudmMudeckue, Tpu-
TOHOMETPUYECKHE
YPaBHEHHUS, HEpaBEH-
CTBa U CUCTEMBI,
yMeHHe peuiaTh
YPaBHEHHs, HEPaBEH-
CTBa U CUCTEMBI C
MIOMOMIBIO pa3Iny-
HBIX IPUEMOB; pe-
11aTh ypaBHEHMUS,
HEPaBEHCTBA H CH-
CTEMBI C ITapameT-
POM; IPUMEHSATh
yYPaBHEHUs, HEpaBeH-
CTBa, UX CUCTEMBI
JUIS pelIeHUs MaTe-
MaTUYECKHUX 3a/1a4 U
3a7a4y U3 pa3IMYHbIX
obmnacTteii HayKu U
peaJIbHOM JKU3HU;

3y) yMeHue
OTIepUpPOBATH
MOHSATHAMU:
palMoHaJIbHbIE,
HppalMOHAJIbHEIE,
MoKa3aTelbHbIE,
CTETICHHBIE,
JIorapupMUIecKHe,
TPUTOHOMETPUYECKHE
YpaBHEHHS U
HEpaBEHCTBA, UX
CHCTEMBI;

T0JIb3Ysl CBOMCTBA
byHKUuMHA 1 ux rpadukw,
a Taxoke METOMbI JIMHEH-
HOH anreOpsl

86) ymenue cBoboa-
HO OIepUpoBaTh MO-
HATUAMH: Tpaduk
¢dyskmy, obpaTHas
GYHKLMS, KOMIIO3H-
1 QYHKIHH, JTU-
HeliHas QyHKLuS,
KBazpaTuiHas QyHK-
U1, CTENIEHHAs
(GYHKLHMS C LIeNbIM
NIOKa3aTresieM, TPUro-
HOMETpUYECKHE
¢byHkuuu, odbpatHele
TPUTOHOMETPHUYECKHE
¢dyHKIIHH, TOKa3a-
TeJabHas U Jorapud-
MHuecKas GyHKLMH;
YMEHHE CTPOHUTh
rpaduku QyHKIHH,
BBITIOJIHATH NIpeobpa-
30BaHMs rpaduKoB

OIIpEeZeNATh 3Haue-
HUs QyHKLUWH, 3a-
JaHHBIX pa3Iny-
HBIMH CIIOCO0aMu;
OIUCHIBATh IO
rpaduKy H B npo-
CTEMILHUX CITy4asx
o ¢hopmyIie noBe-
JIeHUe U CBOHCTBA
byHKUMH, Haxo-
JUTH UX HAUOOJb-
IIMEe U HaUMEHb-
IIHe 3HAUeHUs

NPaBUJIBHOCTb OTIpesie-
JieHus 3Ha4eHus QyHK-
(MY 110 3HAUYEHHUIO apry-
MEHTa NP pa3THYHbIX
cnocobax 3anaHus GQyHK-
LIHH;

TOYHOCTH MOCTPOEHHUS
rpaduKOB U3yUYEHHBIX
byHKIHiA,
NPaBUJIbHOCTb OTUCAHUSA
1o rpaduKy U B Ipo-
CTEHIINX CcIy4asx 1o
dbopmyie noBeneHue U
CBOMCTBa (PyHKLHH,
HaXOOHTH IO rpaduKy
dbyHKIIHM HaubOBIIHE U
HaVMEHbIIINE 3HAUeHUS;

npaKTHye-
CKHeE 3aJa-
HHS Ha 110-
CTpOEHHE
rpa¢HKoB
GhyHKIMH,
HaXOXXE€HUS
3HaYEHUs
byHKIMH




bYHKIMI;

yMeHHe Uc-
MOJIB30BaTh rpaduku
byHKIWMN U1 U3yde-
HHS IPOLIECCOB U 3a-
BHUCHUMOCTEH IpH pe-
IIEeHWH 3a1a4 U3 Apy-
rux y4eOHbIX npen-
METOB U U3 PEaIbHOU
’KU3HH; BBIPOXKATh
dhopmynaMu 3aBUCH-
MOCTH MEXTY BEJH-
YHHaMU;

yYMEHHeE CBO-
601HO OonIepUpOBAaTh
HNOHATHSMU: YeT-
HOCTb QYHKIMH, Tie-
PHUOIUTHOCTH (PyHK-
I[MH, OTPaHUYCH-
HOCTb QYHKIIMH, MO-
HOTOHHOCTH (YHK-
LIMH, SKCTPEMYM
GbyHKLHH, HanOOJIb-
IIee U HauMeHbIIee
3Ha4YeHHUs! QYHKLIUH
Ha NPOMEIKYTKE;
yYMEHHe NPOBOJUTh
ucciaenoBaHue QyHk-
LMK

YMEHHE UC-
TM0JIb30BaTh CBOMCTBA
U rpaduku GYHKIMH
IU1S peLIeHus ypas-
HEHUH, HEPaBEHCTB U
3a[a4 ¢ napameTpa-
MU; H300pakaTh Ha
KOOPAMHATHOMH IUIOC-
KOCTH MHOXX€CTBa
pelleHui ypaBHEHHUH,
HEPaBEHCTB U UX CHU-
CTEM;

Sy) ymeHue
OIepUpOBATh
MOHATUSAMHU:
palLoHaIbHAas
byHKIM,
NIOKa3aTesbHas
(byHKIIHMS, CTETIeHHAs
dyHKims,
JlorapupmMHuUecKas
ynKims,
TPUrOHOMETpPUUECKHE
¢yHkumu, oOpaTHbIe
dyHKIIIHN; YMEHHE
CTpoUTh rpaduku
H3y4YeHHBIX
bynxmi,




HCTIOJIb30BATh
rpaduku npu
H3y4YEHUH MPOLIECCOB
Y 3aBUCUMOCTEH, NIpU
PELLIECHUY 32124 U3
IpYTUX y4eOHBIX
NpeAMETOB U 3a/1a4
U3 peaJibHOM KU3HU;

BBIpaXKaTh
tdhopmynamu
3aBHCHMOCTH MEXY
BEJIMYMHAMY;

OIepUpyeT MOHS- NPaBUJIBHOCTH OTIpe/ie- npaKTHye-
96) ymenue cBo6OA- | THAMH MaTeMaTH- | JIEHHS W 3aaHMs TIOCNe- | CKHE 3a/ia-
HO OTIepUPOBATh MO- | YEeCKOro aHajiu3a; | JOBaTEJIbHOCTH, HUS Ha BBI-
HATUSMU: N10CTIEN0- BBIYMCIIATH NIPOU3- | MPABUILHOCTH OTIpese- YUCIICHHE
BATEIbHOCTD, apU(- | BOAHBIE U MIEPBO- JIeHUs 3HaueHus QyHk- IPOM3BOJ-
MeTH4ecKas Mporpec- | obpas3Hble pa3iuy- | LMK IO 3HAYEHHIO apry- | HBIX, HCClie-
CHsl, FEOMETPUYECKAs | HBIX (YHKLHM, UC- | MEHTa MPH Pa3jInYHbIX JOBaHUE
nporpeccus, 6ecko- NOJIb3YS CTIpaBoy- | crocobax 3amaHus GyHK- | GYHKIMM C
HEYHO yObIBaromas HbIE MaTepHaIbl; 1UY; TIOMOLIBIO
reoMeTpuuecKas NPaBWIBHOCTH OIMCAHHS | IPOM3BOI-
NpOrpeccusi; yMEeHuUe o rpaduky U mo Gopmy- | HbIX

3a7aBaTh NOCIIE10Ba-
TEJIbHOCTH, B TOM
YHUCJIe C IOMOLLBIO
PEKyppeHTHBIX Gop-
MyJL;

4y) ymeHue
OINepupoBaTh
MOHATUAMH:
yHKums,
HeTIpepbIBHAS
bynxis,
NPOU3BOJHAS,
nepBoodpaszHas,
onpeneneHHbIA
HHTErpas; yMeHHe
HaXOJIHTh
MIPOU3BOJHbIE
3JIEMEHTaPHBIX
GbyHKIMH, HCTIONB3YS
CIpaBOYHbIE
MaTepuabl;
HccIenoBaTh B
IPOCTEUINNX CITyYasx
GbyHKLMHY Ha
MOHOTOHHOCTb,
HaXOIUTh
HauOonbIINe U
HaVMEHBLINe
3HaueHUs QyHKLIHUI;
CTpOUTH rpaduKH
MHOTOWIEHOB C
HCTIOIb30BaHUEM
amnmapara
MaTeMaTH4eCKOro
aHajM3a; IPUMEHSTh
IPOU3BOJHYIO NPH

Jie TIOBEICHHUE U CBOMCTBA
GbyHKIWMH, HAXOAUTD TI0
rpaduKy QpyHKIMH
HaubonplIue U
HaVIMEHbIIIe 3HAaUEHMUS;
NPaBHJIbHOCTH BBIYUCIIE-
HUS IPOU3BOJHBIX 3JIe-
MEHTapHBIX (QyHKITHIA,
UCTIONB3YS CIIPaBOYHbIE
MaTepHabl;
NIPaBUJIbLHOCTD BBIYHCTIE-
HUSI IEpBOOOpa3HBIX
3JIeMEHTapHBIX QyHKUUH,
UCTIOJNIb3YS CIIPaBOYHbIE
MaTepHuabl;
NpaBWIbHOCTBBIUHCIIE-
HMS TIPOU3BOJAHBIX 3J1e-
MEHTapHBIX QyHKIUH,
UCIIONb3Ysl CTIPaBOYHbIE
MaTepHuabl;
NPaBWIbHOCTb BBIYUCTIE-
HMS IepBOOOPa3HBIX
aJIeMEHTapHBIX QyHKLUH,
UCTIONIb3Ysl CIIPABOYHBIE
MaTepuabl;




pELIeHHH 3a/1a4 Ha
IBIDKEHHE; PelIaTh
NPaKTHUKO-
OpPHEHTHUPOBAHHbBIE
3a7a44 Ha
HauOOJIBIINE U
HaVMEHBIIIHE
3HAYEHHUs, Ha
HaXOXJEHHUE IyTH,
CKOpPOCTH H
YCKOpEHHUSI

106) ymenue onepu-
pOBaTh MOHATHAMHU:
HETPEepPHIBHOCTD
GbyHKUIMY, aCUMIITO-
THI rpaduka QyHK-
LMY, TiepBas ¥ BTOpas
npou3BoaHas QyHK-
LIMY, TeOMeTpUYe-
CKUii U hU3NYECKUi
CMBICJI TIPOM3BOTHOM,
nepBooOpa3Has,
OInpeneeHHbIA HHTE-
rpaj; yMeHHe Haxo-
IUTh aCUMIITOTHI
rpaduka GyHKIMY;
YMEHHE BEIYUCIIATD
NPOU3BOJHBIE CYM-
MBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMIIO-
3UIMH QYHKLMH,
HaXOIMTh ypaBHEHHE
KacaTeJIbHOH K rpa-

¢buky QyHKUIMY;

YMEHHE UC-
NOJTb30BATh IPOU3-
BOJHYIO IUIS HCClle-
JOBaHMS QYHKLMH,
IUTS HAXOXKAEHUS
HaWTyYllero peuie-
HUS B IPUKJIAIHBIX, B
TOM YMCJIE COLHalIb-
HO-9KOHOMHUYECKHX U
¢u3nyeckyx 3ajayax,
IUIS OTIpeZIeNIeHUS
CKOPOCTH U YCKOpE-
HHS1; HAXOIUTb IUIO-
maau U o0beMsl (u-
r'yp ¢ OMOIIBIO UH-
TerpaJia; NpUBOJUTh
TpUMepbl MaTeMaTH-
YeCKOro MOJEUpO-
BaHHUS C TIOMOIIBIO
nubdepeHIMATBHBIX
YpaBHEHUH;

4y) yMeHue
OmnepUpoBaTh

HCCIIeIoBaTh
($yHKIMM Ha MOHO-
TOHHOCTb, HaX0-
IUTH HauboupIye
Y HauMEHbIIHe
3Ha4YeHUs QPyHK-
LU, CTPOUTH Ipa-
KM MHOrOUIIE-
HOB M NPOCTEHIINX
paLMOHATIBHBIX
dbyHKMi ¢ Huc-
TNOJIb30BaHUEM arl-
napara MaTeMaTu-
YEeCKOro aHaIn3a;

TOYHOCTH H MPaBHJIb-
HOCTB HCCJIENOBaHHUs
(QyHKIMHA HAa MOHOTOH-
HOCTb, HaXOXKIECHHSA
HauOONBIINX U
HauMEHBIIHX 3HAYeHUH
bynxmit;

TOYHOCTb ITOCTPOECHHUS
rpadukoB QyHKIHH C
HCIIOJIb30BaHHEM amnma-
paTa MaTeMaTH4eCKOTro
aHaju3a;
PaLMOHAIBHOCTD BBIYHC-
JIEHHs TUIoIazeii ¢ ue-
MOJIb30BaHUEM MEPBO0O-
pasHoH

NpaKTHYe-
CKHe 3a/1a-
HMS Ha BBbI-
YHCIIeHHE
NPOM3BOJ-
HBIX U UHTe-
rpajioB, Uc-
clielOBaHHE
byHKumi ¢
TIOMOLLBIO
IIPOM3BOI-
HBIX




TIOHSATHSAMMU:
yHKuws,
HeTpepbIBHAS
dynxums,
NPOMU3BOJHAS,
nepBoodpasHas,
OIIpeNeIeHHbIN
HHTerpai;, yMeHHe
HaxOJUTh
NPOU3BOJHbIE
3JIEMEHTAapHBIX
GbyHKUMIHA, HCTIONB3YA
CIpaBOYHbIE
MaTepUaIbl;
uccienoBaTh B
MPOCTEHUILINX CITyqasxX
dyHKUIMH Ha
MOHOTOHHOCTS,
HaXOJUTh
HauOoJbIINE U
HalMEHbLINe
3HaYeHUs PyHKLHIA,
CTPOMTH I'pahuku
MHOT'O4YJIEHOB C
HCTIONIb30BaHUEM
anmnapara
MaTeMaTH4eCKOro
aHaju3a; NpUMEHSTh
NPOU3BOJHYIO NPU
pELIEeHNH 3a/1a4 Ha
IBWKECHHUE; peliaTh
NPaKTHKO-
OpPHEHTUPOBaHHBIE
3a7ayy Ha
HauboNbIIKe U
HaUMEeHbLIHe
3HaYeHHUs, Ha
HaXOXJEHHUE MyTH,
CKOPOCTH H
YCKOPEHHS;

116) ymeHue onepu-
POBATH MOHATUAMHU:
KOMILIEKCHOE YHUCIIO,
COTPSKEHHBIE KOM-
IUIEKCHBIE YHCIIa,
MOJYJIb U apTyMEHT
KOMIUIEKCHOT'O YHC-
na, hopMa 3amucH
KOMILIEKCHBIX YHCE
(reoMetpuyeckas,
TPUTOHOMETpHUYECKast
U anrebpaunyeckas);
YMETb IPOU3BOAUTH
apudmMeTHyecKue
JIEUCTBUS C KOM-
TUIEKCHBIMM 4YHCIIa-
MHU; IPUBOJHTH NPHU-
Mephbl UCTIOIb30BaHUA
KOMIUIEKCHBIX HHCeT;

OmnepHUpyeT MOHS-
THEM KOMILIEKC-
HBIX YHCEN, U ACH-
CTBHH HaJ HUMH,

apryMeHTHpYs
CBOE pelleHue

BJIa/ieeT MIOHATHEM KOM-
IUIEKCHOE YHCJIO, BHIINOJI-
HSIET MPaBUJIBHO AeH-
CTBH HaJ KOMIUIEKCHBI-
MU YHCIaMHU

MpaKThye-
CKHe 3aja-
HHS Ha Oe-
CTBHSA Haj
KOMILJIEKC-
HBIMH YHC-
JIaMH




126) ymeHue cBo-
601HO onepupoBaTh
TIOHSATHSIMHU: CpeHee
apupmeTHyecKoe,
MenuaHa, Hau0boJb-
1iee ¥ HauMeHblee
3HAYEHUs, pa3Max,
JUMCTIepCHsl, CTaH-
JapTHOE OTKJIIOHEHHE
IUTSl OTIMCAHMS YHC-
JIOBBIX IaHHBIX; YMe-
HHE UCCJIEIOBATh
CTaTHCTHYECKHE aH-
HbIE, B TOM YHCJIE C
NPUMEHEHHEM rpa-
(buyuecKUX METOMIOB U
3JIEKTPOHHBIX
CpencTB; rpaduyecKu
UCCIIeIOBAaTh COB-
MeCTHbIe Habmroze-
HHS C IOMOLIBIO AHa-
rpaMM pacceuBaHUs
Y JIMHEHHOMU perpec-
cum;

7y) ymeHue
OINepUpoOBaTh
MOHATUSIMU: CpeHee
apudMeTHuecKoe,
MeIuaHa,
HauOonbIIee U
HavMeHblIee
3Ha4eHMs, pa3max,
JUCTIepCHs,
CTaHAapTHOE
OTKJIOHEHHE
YUCJIOBOro Habopa;
yYMEHHe U3BJIEKaTh,
HHTEPIPETHPOBATh
HWHOPMALIUIO,
NIPe/ICTAaBJICHHYIO B
Tabauuax, Ha
Juarpammax,
rpadukax,
OTpaXKaIoLIyI0
CBOICTBa peajibHbIX
MPOLIECCOB H
SIBJICHUIA;
TIPeICTaBIATh
UHPOPMALIHIO C
MIOMOLIBIO TabNIUL U
Uarpamu;
uccenoBaTh
CTaTHCTHYECKHE
JaHHbBIE, B TOM YHCJIE
C IPUMEHEHHEM
rpadUUeCcKUX
METOJIOB H
3JIEKTPOHHBIX

OIepUpyeT OCHOB-
HBIMM TTOHATHAMH
CTaTHUCTHKH, HC-
ClieTyeT COBMECT-
HBIE HaOJIIOIEHUs C
TOMOLIBIO Ha-
rpamMm, B TOM YHC-
JIe C IPUMEHEHHEM
rpaduUecKux Me-
TOZIOB U BJIEKTPOH-
HBIX CPENICTB

BJIaJIe€T OCHOBHBIMH TI0-
HATUSMH CTaTUCTUKH,
YMEET YUTaTh JUarpam-
MBI, IPUMEHSET rpadu-
YeCKHe METO/IbI U 3JIeK-
TPOHHBIE CPEICTBA

npaKkTHye-
CKHe 3a/1a-
HHS Ha pe-
HIeHHE 3a1ay4
CTaTHUCTHKH,
YTeHHUE IHa-
rpamm




CpPEICTE;

136) ymeHue Haxo-
IUTh BEPOSTHOCTH
COOBITHH C UCTIONB-
30BaHHeEM rpaduye-
CKHX METOJIOB; NpH-
MEHSTb VIS PeLIeHHs
3a1a4 GopMyIIBl
CJIOJKEHMS] B YMHO-
JKEHHUS BEPOSITHO-

creit, hopmyity mon-
HOH BEpOSITHOCTH,

Gopmyiry BepHyy,
KOMOHMHATOPHBIE

(baxTb! U HOpMYIIBI;
OLICHUBATh BEpPOSIT-
HOCTH pPeaJIbHBIX CO-
OBITHIT, yMEHHE ore-
pUpOBaTh NOHATHUS-
MMU: CiIy4daiiHasi BeJIU-
YHHa, pacnpenesieHue
BEpOSATHOCTEH, MaTe-
MaTHUeCKOe OXKHIa-
HUe, IUCTIEPCUS U
CTaHAApTHOE OTKJIO-
HEHHE CITy4YaiHON
BEJIMYUHBI, PYHKIHH
pacnpeneneHus 1
IJIOTHOCTU PaBHO-
MEepHOro, Iokasa-
TENBHOTO U HOP-
MaJIbHOTO pacnpene-
JIEHUH; yMeHHue uc-
M0JIb30BaTh CBOMCTBA
U3yUYEHHBIX pacipe-
IEelIeHUH 11 pelle-
HUS 3a7a4; 3HaKOM-
CTBO C MOHATUIMH:
3aKOH OONBIINX YH-
ceJl, METOIBI BEIOO-
POYHBIX HCCIEN0Ba-
HUH; yMEHHE IPUBO-
JIUTh PUMEPBI NIPO-
SIBJIGHUS 3aKOHa
OOMNBIIKX YHCeN B
NPUPOIHBIX U 00IIIe-
CTBEHHBIX SBJICHUSX;

8y) ymenue
OTepUpoBaTh
TOHATHSIMHU:
CITy4alHbI{ OMBIT U
ciy4aiiHoe coObITHE,
BEPOSTHOCTh
CITy4alHOro
coOBITHS; YMEHUE
BBIYUCTISATh
BEPOSTHOCTH C
HCIIOJIb30BaHHUEM

OIEPUPYET OCHOB-
HBIMH NOHATUAMHU
TEOPUH BEPOSITHO-
CTEeM, UCTIOJNB3YS
rpaduyeckue Me-
TOIBI PELICHHUS
3ajga4

BJIaZIE€T OCHOBHBIMH I10-
HATHUAMH TEOPUH BEPO-
SITHOCTEH, peluaeT 3a1a-
YH, UCTIONB3Ys TEOPEMBI

U popMyibl

npaKTHye-
CKHe€ 3aJa-
HHS Ha BbI-
YHUCJIEHHE
BEPOSTHOCTH
coOBITHS,
COCTaBJIEHHE
3aKOHa pac-
npeeeHus
ClTy4alHOH
BEJIHYHHBI,
HaXOXXIAECHHE
YHCJIOBBIX
3HAYCHHU I
cirydaifHOU
BEJTUYMHEI




rpaduyecKux
METO/I0B; IPUMEHSATH
(hopMyIIBI CITOKEHHS
Y YMHOXXCHHUS
BEPOSATHOCTEH,
KOMOHHATOpHBIE
¢baxTb! U HOPMYIIBI
TIPY peLleHUH 3a1ay;
OLIEHHBATh
BEPOSTHOCTH
peabHBIX COOBITHIA;
3HAaKOMCTBO CO
CIly4YalHbIMU
BEJIMYMHAMH; YMEHHE
NIPUBOIMUTH NIPUMEPHI
NPOSIBJICHUS 3aKOHA
GoNbLIMX YHCeN B
NPUPOIHBIX U
0011eCTBEHHBIX
SIBJICHUSIX;

146) ymeHHe cBO-
601HO onepUpoBaTh
MOHATUAMHU: TOUKA,
npsMast, II0CKOCTb,
IIPOCTPaHCTBO, OTpe-
30K, JIy4, IJIOCKUM
YroJ1, AByTpaHHBIHA
YroJ, TpeXrpaHHbIA
yroJ, nepeceKaroIy-
ecsi, napajieJIbHbIE U
CKpeLIMBaOIIUecs
NpsIMble, Mapaieib-
HOCTb U NIEpIIeHON-
KyJISPHOCTb MPSMBIX
Y TUIOCKOCTEH, yroin
MEXy NPSMBIMH,
YIoJl MeXIy NpsAMOH
Y TUIOCKOCTBIO, YTl
MEXIY TUIOCKOCTSAMHU;
YMEHHE UCTI0JIb30-
BaTh MPU PELICHUU
3aay U3y4yeHHbIe
(hakThl ¥ TEOPEMBI
IUIAaHUMETPHUH; YMe-
HUE OLIEeHUBaTh pa3-
Mepbl 00BEKTOB B
OKpY’KalolleM MHpe;
YMEHHe ONepUpOBaTh
MOHATHUSIMU: MHOTO-
IpaHHUK, CeUYeHHe
MHOT'OTpaHHHUKa,
MpaBUJIbHBIA MHOT'O-
IpaHHUK, IPU3Ma,
nupamuna, purypa u
MOBEPXHOCTH Bpallle-
HUS, UUJIHUHAP, KO-
Hyc, map, cdepa,
pa3BepTKa NOBEPXHO-
CTH, CEYEHHsI KOHyca

pacrmo3HaBaTh Ha
yepTekax 1 Moje-
JIIX IpOCTpaH-
CTBEHHbIE (OPMBI;
COOTHOCHTbB TpeX-
MepHble OOBEKTHI C
UX ONUCAHHUAMH,
U300paKeHUSIMHY;
ONUCHIBATh B3a-
HMMHOE PacIIojo-
JKEHHE MPSAMBIX U
IIJIOCKOCTEH B IIPO-
CTpaHCTBE, apry-
MEHTHPOBAHHO
paccyxaaTh 00
3TOM pacloJIoxkKe-
HUH

NPaBHJIBHOCTb PaclO3Ha-
BaHUS Ha yepTexax
MOZENIX NPOCTpaH-
CTBEHHBIX (opM;
000CHOBaHHOCTb COOTHE-
CEHUS TPEXMEPHBIX 00b-
€KTOB C UX ONUCAHUAMH,
U300 paXKECHUSIMH;
0060CHOBaHHOCTb OIHUCA-
HHS B3aUMHOTO pacrio-
JIOXKEHHS NPSMBIX U
IUIOCKOCTEH B IIPOCTpPaH-
CTB€, apr'yMEeHTHUPOBaH-
HOCTb CY>KAEHHH 00 3TOM
PacrooKEHUH

MpaKkTuye-
CKHe 3ajia-
HH Ha pe-
IIEHHE Teo-
MeTpHye-
CKHX 3a71a4




W LWJIMHpA, apaj-
JIeTIbHbIE OCH WK
OCHOBaHHIO, CEUEHHE
mapa, IIOCKOCTb,
Kacarorasicsi cepsl,
LWIMHApPA, KOHYCa;
YMEHHE CTPOUTH Ce-
YeHHe MHOTOrpaHHH-
Ka, H300pa’kaTb MHO-
rOrpaHHHUKH, QUrypsl
¥ IOBEPXHOCTH Bpa-
IIEeHUs, UX CEeUCHH, B
TOM YHCIIE C IOMO-
IIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHUE
MIPUMEHSATH CBOMCTBA
reoMeTpuyeckux Qu-
T'yp, CAMOCTOSATEIBHO
($hopMynHupoBaTh
omnpezeseHus u3yya-
eMbIX (Uryp, BbIIBH-
raTh FMIIOTE3b! O
CBOMCTBAXx M NpHU3Ha-
KaX reOMEeTPHYECKUX
¢uryp, 060CHOBEI-
BaTh WJIH ONPOBEp-
raTh UX; YMEHUE
NPOBOJUTD KJIACCH-
¢dukaipo uryp no
pa3IuyYHBIM NpU3Ha-
KaM, BBITIOJIHATh He-
00Xxo1MBble 10TON-
HUTEJIbHbIE OCTpOe-
HUS;

9y) ymeHue
OIepupoBaTh
MIOHATHUSMU: TOYKA,
npsiMasi, INIOCKOCTB,
MIPOCTPAHCTBO,
JByTpaHHbIHN yroi,
CKpELIUBAIOLIHECS
NpsSIMBIE,
napajuieJIbHOCTh U
NepIEeHAUKYIIPHOCTD
MPSIMBIX U
IJIOCKOCTEH, yroi
MEXIY NPSAMBIMHY,
YIoJa MeXAy NpsSMOi
Y TUIOCKOCTBIO, YTOJl
MeX 1y IJIOCKOCTAMH,
paccTosiHU€E OT TOYKH
JI0 TUIOCKOCTH,
paccTosiHUe MEXIY
IPSMBIMH,
paccTosiHuEe MEXIY
TUIOCKOCTSIMH;
yYMeHHe
HCIIONb30BaTh IIPH
pELIeHUH 3aa4




u3y4eHHble (HaKThl U
TEOPEMBI
TUIaHUMETPHH;
YMEHHE OLIEHUBATh
pa3Mepbl 00bEKTOB
OKpY>KaloIlero Mipa;

12y) ymenue
BBIYMCIIATH

reoMeTpHYeCKUe
BEJIMYHHEI (IUTHHA,
yroJ, Iiomasib,
00BeM, IUTOIANb
IIOBEPXHOCTH),
UCTIONB3YS
U3y4YeHHbIe HOpMyJIbI
¥ METOJBI;

156) ymenue cBo-
601HO OTnepHUpoBaTh
TOHATUSMU: TLIO-
mans GUrypsl, 06seM
Gurypsl, BeTU4HHA
yIJia, pacCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
PacCTOSTHUE MEXIY
IPSIMBIMH, paccTos-
HHE MEXIy IIOCKO-
CTSIMH, TUTOLIAMb
cdepsl, oAk mno-
BEPXHOCTH NTUPaMHU-
b, IPU3MBI, KOHYCa,
LUJIMHAPA, 00BEM
Ky0a, mpsMOYTOJib-
HOT'O MapaJuieneny-
neqa, MApaMuzbl,
NPU3MBI, LIUJTHHAPA,
KOHYCa, 11apa; yMe-
HHE HaXOJUTh OTHO-
nieHue 06’beMOB HOo-
nOOHBIX (uryp;

10y) ymeHue
OTIEpUPOBATH
[TOHATHIMH:
MHOTOTpaHHUK,
CeyeHue
MHOTOT'paHHHKa, KYO0,
napajuieienuIne],
npu3Ma, UpaMua,
¢urypa u
TIOBEPXHOCTh
BpallleHHs, LIWJIHHID,
KOHYC, 1map, chepa,
ceueHust GUrypel
BpalleHuUs,
TJIOCKOCTB,
Kacatoascs cepsl,
LUJIMHIPA, KOHYCA,
wioumanb

OTepUpyeT MOHS-
THSIMH CTEpEOMET-
PHH, BBIYUCIISET
IUIOLIA A1 NOBEPX-
HOCTeH U 0OBEMEI
TIPOCTPaHCTBEH-
HBIX TeT;
pacrmo3HaBaTh Ha
yepTeXxax u Moje-
JISIX TIPOCTpaH-
CTBEHHbIE ()OpPMBI

NIPaBUIIBHOCTH paclo3Ha-
BaHUS Ha YepTeKax
MOJIeJISIX TIPOCTPaH-
CTBEHHBIX (hopM;
000CHOBaHHOCTb COOTHE-
CEHUsI TPEXMEPHBIX 00b-
€KTOB C UX ONHUCAHUIMH,
U300paKEeHUSIMHY;

000CHOBaHHOCTh OIHCa-
HUS IIPOCTPAHCTBEHHBIX
TeJl, apryMEeHTHPOBaH-

HOCTb peLIeHHs 3a1a4 1
J0Ka3aTeJIbCTBa TEOPEM

NpaKTHye-
CKHe 3aJa-
HUS Ha pe-
IIeHHE reo-
MeTpuye-
CKHX 3a71a4




NOBEPXHOCTH
NMpPaMU/Ibl, IPU3MBI,
KOHyca, LIMJIMHIPA,
wiomanapb chepsl,
o0BpeM kyOa,
NPSMOYTOJIEHOTO
napajuleNienunena,
MUPaMUbI, TPU3MBI,
LIWJIHHApPa, KOHyCa,
apa; yMeHue
n300pakaTh
MHOTOIpaHHUKH U
TIOBEPXHOCTH
BpallleHUs], UX
CEUEHHS OT PYKH, C
TIOMOIIBIO
YEePTEXKHBIX
HWHCTPYMEHTOB U
3NIEKTPOHHBIX
CpPEeZICTB; yMEHHE
pacrno3HaBaTh
CHMMETPHIO B
NPOCTPaHCTBE;
yMeHHe
pacrno3HaBaTh
NpaBUJIbHbIE
MHOT'OT'paHHHUKHY;

12y) ymenue
BBIYUCIISATD
reoMeTpHYEeCKHe
BEJIMUMHBI (JJIMHa,
yroJ, IJIouas,
00beM, oAb
MOBEPXHOCTH),
HCMOJB3YH

u3y4eHHbIe HOpPMYJIbI
¥ METOJIbI;

166) ymeHue cBo-
601HO onepupoBaTh
TIOHATHSIMU: JBIDKE-
HUe€, NapajyieIbHbIA
MEPEHOC, CHMMETPHS
Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBO-
poT, peobpa3oBaHue
rmoaoousi, noaoOHEIE
¢dburypsl; yMeHue
pacrno3HaBaTh paB-
Hble U onoOHbIe Pu-
T'Ypbl, B TOM YHCJIE B
MpUpOIE, UCKYCCTBE,
apXUTEKType; YMEHHE
HCIIONB30BaTh reo-
METpPUYECKHE OTHO-
LIeHHs, HAaXOAWUTh
reoMeTpHuYEeCKHe Be-
JIMYHHEBI (IJTHHA,
yroJi, IIomanb, 00b-

OIepUpyeT NOHA-
THSIMHU CTEpEOMET-
pun;

pacno3HaéT pas-
HbIE ¥ IOOOOHEIE

urypsr

NIPaBUJILHOCTH Pacro3Ha-
BaHUS Ha YepTekKax U
MOJIeNX MPOCTpaH-
CTBEHHBIX (OpPM;
000CHOBaHHOCTL COOTHE-
CEeHHsl TPEXMEPHBIX 00b-
€KTOB C UX OITMCAHHUSIMH,
n300paKeHUIMHY;
000CHOBaHHOCTEH OIKCa-
HHS JABKEHHS, 10100-
HBIX (UTYp NPU peLIEHHH
3a1a4

TnpaKTHye-
CcKHe 3a1a-
HUSI Ha pe-
IeHHe 3a-
nay




€M) [IPU pPEeLICHUH
3a[a4 u3 Jpyrux
y4eOHBIX IpeIMETOB
M U3 peaibHOM JKU3-
HHU;

11y) ymenue
OIepUpPOBATh
MOHSITHSIMMU:
JBIDKEHHUE B
MIPOCTpPaHCTBE,
nonobHsle GUrypsl B
IIPOCTPaHCTBE;
HCTIOJIb30BaTh
OTHOILEHHUE
Ijiomanaen
IOBEPXHOCTEH U
06beMOB OTOGHBIX
Gburyp npu peleHuu
3anay;

176) ymenue cBo-
601HO onepupoBaTh
TOHATHSMU: MIPSIMO-
yrojibHasi CUCTEMa
KOOpAMHAT, BEKTOP,
KOOPAHMHATbI TOYKH,
KOOpZAMHATHI BEKTO-
pa, CyMMa BEKTOPOB,
IIPOM3BEIECHHUE BEK-
TOpa Ha YMCIIO, pa3-
JIO)KEHHE BEKTOpa 110
6azucy, ckaasipHOe
MPOU3BEICHUE, BEK-
TOPHOE NpPOU3BeIe-
HHE, YTOJ MEXIY
BEKTOPaMH; yMEHHE
HCIIOJIb30BAaTh BEK-
TOPHBIA U KOOpAU-
HaTHBIN MeToA 1S
pEILlEeHHS F€OMETPH-
YeCKHX 3a/ay U 3a1ay
JIpyTuX y4eOHBIX
IIPEMETOB; OIepH-
pOBaTh MOHATHIMHU:
Matpuna2x2u3 x
3, onpenenurens
MaTpHULbl, FTEOMETPHU-
YECKHH CMBICII OTpe-
TETUTEeNs;

13y) ymenue
ONepUpOBaTh
HOHATHAMM:
IpSIMOYTOJIbHAS
CHCTEeMa KOOPIHHAT,
KOOPIHHATHI TOUKH,
BEKTOP, KOOPIHHATHI
BEKTOpa, CKaJIPHOE
NIpPOU3BEIEHHE, YOIl

OIepUpPYeT OCHOB-
HBIMH NIOHATHSIMHA
aHaJIMTHYECKOU
T€OMETPHH, JIH-
HeHHOU anrebpel

BJIaJieeT MOHATHAMH; CH-
CTeMa KOOpAHMHAT, BeK-
TOp, MaTpHLIa, ONpeIeIIH-
TEJIb MATPHLIBI

MIpaKTHYe-
CKHe 3aja-
HHS Ha Jei-
CTBHUA Haj
MaTpULaMH,
BBIYHMCJICHHE
onpenenure-
nei




MEXIy BEKTOpaMH,
CyMMa BEKTOPOB,
NPOU3BENCHHE
BEKTOPa Ha YHCIIO;
HaXOJUTb C
MOMOLIBIO
U3Y4EHHBIX GopMyI
KOODJIHHATHI
CepeIMHbI OTpe3Ka,
pacCTOSHHE MEXITY
JBYMsI TOYKaMH;

186) ymenue Moze-
JIAPOBaTh peaJibHbIE
CUTyalllH Ha SI3bIKe
MaTeMaTHKH; COCTAaB-
JIATh BBIPAXKEHHUS,
YPaBHEHMs], HEpaBeH-
CTBa U UX CUCTEMBI
I10 YCJIOBHIO 3a1a4H,
WCCJIEAOBATh NTOCTPO-
€HHbIE MOJIEJIU C HC-
T10JIb30BaHHUEM arlra-
parta anreOpsl, UH-
TEPNPETHPOBATH IO~
JIy4eHHBIH pe3ysbTarT;
CTPOHMTH MaTeMaTH-
YeCKHE MOJIEJIHU C To-
MOLLBIO T€OMETpUYE-
CKUX IOHATHH U Be-
JIN4MH, pellaTh CBs-
3aHHBIE C HUMH IIpaK-
THYECKHE 3a1auu;
COCTaBJIATh BEPOSIT-
HOCTHYIO MOJ€Jb U
HMHTEPIPETHPOBAThH
TIOJTyYEHHBIH pe3yJib-
TaT; pellaTh Npu-
KJIaJiHbl€ 3a7aui
CpeICcTBaMHU MaTeMa-
THYECKOI'0 aHaJH3a, B
TOM YHCJIE COLIHANb-
HO-3KOHOMMYECKOTO
u puznyeckoro xa-
paxTepa;

14y) ymenue BbIOU-
paTh NOAXOMAIMN
M3YYEHHBIN METON
U1 peLUeHUs 3a0auH,
pacrnosHaBaTh Mare-
MaTthdeckue HakThl U
MaTE€MaTHYECCKHE MO-
JIeJIU B IPUPOIHBIX U
0O0I1eCTBEHHBIX SB-
JIEHUSX, B HCKYCCTBE;
YMEHUE IPUBOIUTD
IIPUMEpbl MaTEMATH-
YECKUX OTKPBITHH
OCCUHCKOH U MUPO-

MOJEJIUPYET pe-
aJbHBIE CUTYalluu
Ha f3bIKE MaTeMa-
THKH, UHTEPIPETH-
PYET IOJTy4EeHHbIH
pe3yJbTaT; CTPOUT
MaTeMaTU4YeCKHe
MOJEeNH

BJIaJic€T METOJAMH Ma-
TEMaTHYECKOTO MOJEITH-
POBaHHs, PEIIAET C UX
MOMOIIBIO 3a7a4YH, HH-
TEPNPETHPYS NOTYYEH-
HBIHA pe3ysbTaT

MpaKTHye-
CKue 3a/1a-
HUA Ha co-
CTaBJIEHHE
YpPaBHEHUH
10 3aJaH-
HBIM yCJO-
BUSIM C BBI-
6opom Me-
TOJ]a UX pe-
[IeHHUs, Ha
MIOCTPOEHUE
MaTeMaTH-
YECKUX MO-
Jeneu




BOHM MaTeMaTHUYeCKOH
HayKH.

196) yMeH#He BbIOU-
paTh NOAXOAALIUH
METOJ IJi pEeIIeHUS
3a/1ayy; MIOHUMaHKe
3HaYUMOCTH MaTeMa-
TUKU B U3YYCHUH
MIPUPOIHEIX U 001IIe-
CTBEHHBIX MPOLIECCOB
U SIBJICHUU; YMEHUE
pacro3HaBaTh MPOSB-
JIEHUE 3aKOHOB Ma-
TEMaTHUKU B UCKYC-
CTBE, yMEHHE NPHUBO-
JIUTH IPUMEPHI MaTe-
MaTHU4ECKHX OTKPBI-
THUH POCCHICKOH U
MUPOBOM MaTeMaTu-
YECKOM HayK

14y) ymeHue BbIOU-
paThb NOAXOALINH
U3YYEHHBIH METO
IUTS pellIeHHUs 3a0auu,
pacrno3HaBaTh MaTe-
MaThyeckue (HaKThl U
MaTeMaTH4ecKue Mo-
JIeJId B IPUPOJHBIX U
OOIIECTBEHHBIX SIB-
JIEHUSX, B UCKYCCTBE;
YMEHUE NPUBOIUTh
MpUMephl MaTeMaTH-
YECKUX OTKPBITHH
POCCHICKON U MUPO-
BOM MaTeMaTHU4eCcKOH
HayKH.

BBIOMpaeT MeTox
IUIS peLIeHus 3a-
Jlaun; IOHUMAET
3HAYMMOCTH MaTe-
MaTHKH B H3y4e-
HUM NIPUPOAHBIX H
00IIIECTBEHHBIX
TIPOLIECCOB, apry-
MEHTHpYET CBOU
JIeHCcTBUA

yMeeT BHIOMpaTh paLyo-
HaJIbHbIE METO/IbI peliie-
HUs IPUKJIAJTHBIX 337184

TpaKTHye-
CKHe 3a1a-
HUS Ha BbI-
60p MeTonOB
peuieHus
TIPUKJTaTHBIX
3a1a4

Kpurepnu onennBanusi
MakcuMaabHOE KOJTHMYECTBO 0aJIOB IO KaXKJOMY KPUTEPHIO — 5.
MaxkcuMabHOE KOJIHYEeCTBO OalIoB — 95

[Ixasa oneHKH 00pa30BaTEJIbLHbBIX JOCTHKEHHIT

[IporeHT pe3yabTaTHBHOCTH

OreHKa ypOBHS IOATOTOBKH

(IpaBUIBHBIX OTBETOB) 6arm1 (oT™MeTKa) BepOabHbIM aHaIor
90 -100 85-95 (5) OTIIMYHO
75-89 70-84(4) XOPOIIIO
65-74 55-69(3) YIOBJIETBOPUTEIHHO
MeHee 65 MeHee55(2) HEYIOBJIETBOPUTEIILHO




2.3. Ilepeuenp pexkoOMeHAyeMbIX Y4eOHBIX H3iaHmii, HHTepHeT-pecypcoB, J0NOJIHATEIbHOMN
JINTEPATyPbl, HCNO0JIb3YEeMbIX B ATTECTAIIHH:

OcHOBHbIE HCTOYHHKH:

1. T'puropses B.IIL., Cabyposa T.H. Maremaruka. Pekomennosano ®I'BY «®HUPO» B

KavecTBe y4eOHHMKa [l HCIOJIB30BaHUs B YUeOHOM Ipoliecce 00pa3oBaTeIbHbIX OpraHH-

3aumi, peanusyromumM nporpaMMsl CI1O mo TeXHUYeCKHM CHEIHAIbHOCTIM

Wznatensckuit nentp «Axkamemus», 2020
Atanacsn JI.C. T'eomerpust (10-11 xiacc) - yueOHuK 11t 001eo6pa3oBaTeabHEIX

yupexnenuid. IIpocsemenue. 2006 r.

3. boromonos H.b. IIpaktuueckue 3aHATHS 10 MaTeMaTHKe: yueOHOE mocoOue

IUIsl CTYJEHTOB CPEIHUX CIEIUATBHBIX YIeOHBIX 3aBEICHHM.
Bricmm. mk., 2003r.

4.  boromonos H.b., [L.U.Camoitnenko MaremaTuka: yaeOHUK Ul CTYAECHTOB
00pazoBaTeIbHbIX YUPEXKICHUN CPEIHETO MPO(hEeCCHOHATLHOr0 00pa30BaHMs.
Hpoda, 2006r.

5. Anexkcannpos, II.C. Kypc aHanuTHYecKodl TIe€OMETpHH W IIMHEHHOW aireGpsI

[OnextporHsIi pecypc] : yueOnuk / I1.C. AnexcanapoB. — OnekTpoH. gaH. — CaHkTt-IleTepOypr :
Jlanp, 2009. — 512 c. — PexxumM poctyna: https://e.lanbook.com/book/493. — 3aru. ¢ sxpaHa.

JIBD);

JlonoJIHUTeIbHbIE HCTOYHHKH:

6. I'puropwes B.II., FO.A JlyOunckuii DneMeHTHI BhICIIEH MaTEMaTHKH:
Y4eOHHK IJIs1 CTYZCHTOB 00pa30BaTENIbHBIX YUPEKIECHUH CPEIHETO
npodeccruoHambHOTr0 00pa3zoBanus. M3naTenbekuil HEHTp «AKaIeMusy,
2004r.

7. Caaksa C.M., A M.I'onpaman, [1.B.Jlerucop 3amauu mo anreOpe u HavajiaM
aHanm3a: nocobue mus ygamuxcs 10 — 11 k. IIpocBemenue, 2005r.

8. Illumauyer C.M. Hauana BeIcInei MaTeMaTHKH: mocoOue /s By30B. [Ipoda,
2002r.

9. Hanxo ILE., ITomoB A.I'., KoxeBuukoBa T.51. Beicias maTemMaruka B
yIpaXKHEHUSX U 3a7a4ax (B AByX 4acTsx), 2006r.

10. Owmenbuenko B.IL., Kypb6aToBa 3.B. Maremaruka: yueOHOE mocobue s

CTYIE€HTOB 00pa30BaTEIbHBIX YUPEKICHUN CPEIHETO TPO(PECCHOHATBEHOTO
obpazoBanus. — Pocros v/J]: ®ernukce, 2007r.

HNuTepHeT-pecypebl:
http://en.edu/ru — ecTecTBeHHOHAYYHEIH TOPTAT,;
http://schools.techno.ru — caiit «IlIxons! B UHTEpHETEN
http://www.school.edu.ru — poccuiickuii 06pa3zoBaTeIbHbIN IOPTa
http://www.alleng.ru- caiit «O6pa3zoBarenbHble pecypcsl MHTepHETa
IIKOJIEHUKAM H CTYACHTaM»;
5.  www. fcior. edu. ru (MubOpMaInOHHBIE, TPEHUPOBOUHBIE ¥ KOHTPOJIBHBIE MaTepHa-

AW

6.  www. school-collection. edu. ru (Eaunas koyutekiwu 1uppoBbIX 00pa3oBaTeIbHBIX
PECYPCOB).

Hepnonnqecxne HU3JaHHUs:

1.

I'azera «Poccuiickas razeray

2. Tazera «O0nacTHasg rasera»
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