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KOOI KORTYOTSHOUGHOCHBI CX1CTh pes00TE K OCHOBE QeTepamsaonroyapermeo-

ro 06pa3oBaTEBLHOTO CTaHIApPTa cpemHero (MOHOro) o6mero 06pazoBaHus, YTBEPKACHHOTO NpHKa-
30oM MunrcTepcTBa 00pa3oBaHus 1 HAYKH Poccuiickoit ®enepauuu o1 17 Mast 2012 roma Ne 413, ®e-
JepabHOR 06pa3oBaTeBHON MPOrpaMMB cpemHero obmero o0OpazoBaHus, yTBEpXK/ICHHOH MPAKA3OM

Musnpocselienus Poccu ot 18.05.2023 N 371

Opranu3alys paspadoTIHuK: ®I'AQY BO «Ypanbckuii (enepabHBli YHUBEPCUTET HMCHH nepBo-
ro [Ipesuzenta Poccuu Bb.H. Expumnay
HuKHeTariTbCKuit TEXHOTOTHYECKAH i HHCTHTYT

HyKHEeTariIbCKIi MANTHHOCTPOUTENBHBIH TEXHHKYM
Pa3paboT9HK: Tpeno/iaBarelib HTMT Benepuukosa E.B.

KOMIUIEKT KOHTPOJIBHO-OLEHOUHBIX CPE/ICTE obeyKIen 1 0700peH Ha 3ace/atit [MKIIOBOM KOMUCCHH
06111600 pa30BaATENBHOTO, CONHMATbHO-3KOHOMHIECKOTO, MATEMATHYECKOTO H ECTECTBCHHOHAYTHOTO
IHKJIA )

TIpoToxonm Ne Z TIpencenarens LK ___ BenepHukosa EB. /. \ﬂ—

Dy &5 20AT.

‘MeTroauuecKkoro

{

KOMILIEKT KOHTPOJIbHO-0IEHOIHBIX CpEZICTB PaccMOTPEH 07100peH Ha 3ace/iaHuy
Cosera HTMT

IIpotoxon Ne ¥ TIpencenarenb MeTOAMIECKOTO CogeTa

ALy & 20T, M.B. MupoHOB2

CornacoBaHo: / /
Hauanshuk YO [ . j';/( | O.H. Jleiinec

MeTomuCT /27/3/ - E.IO. 3apyOuna




HacnopT KOMILJIEKTA KOHTPOJIbHO-OEHOYIHBIX CPEACTB

Koutponbno-onenounsie cpenctBa (KOC) mnpennasHaueHs! [Uldl KOHTPOJS M OLEHKH

o0pa3oBaTeNbHBIX JOCTI)KEHHH O00y4aroIMXcs, OCBOMBLUIMX IIporpamMmy ydeOHOro npeaMeTa
«MateMmaTHKaY.

KOC pa3zpaboTanbl Ha OCHOBaHHH CIIEIYIOMHX JTOKYMEHTOB:
DenepanbHOTO rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeIHero (II0JIHOro) OOIIEro

00pa3oBaHus, YTBEPXKICHHOrO IpUKa3oM MuHHCTepcTBa 00pa3oBaHMsA M HaykH Poccuiickoi
®enepanuu ot 17 mMas 2012 ropa Ne 413, OenepanbHoit 00pa3oBaTeIbHON MPOrPaMMEI CPel-

Hero obOmero oOpa3oBaHWS, YTBEpXIeHHOH mpukazoM Munnpocsemenns Poccun or
18.05.2023 N 371,

paboueii nporpaMMel y4eOHOro npeamMera  «MaremaTHKay.

[TpoMexyTOoYHas aTTECTALUsI BO BTOPOM CEMeCTpe MPOBOAUTCS B GOpME 3K3aMeHa.
KOC Bkm04arOT KOHTPOJIBHBIE MaTepHaNbI 1S IPOBEICHHS 3K3aMeHa.

B pesyibTarte OLEHKH OCYIIECTBISIETCS IIPOBEPKA CIIEIYIOIHX 00BEKTOB:
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2. KoMnjIeKT KOHTPOJIbHO-0LeHOYHBIX CPEICTB
2.1. 3apaHus AJ5 OpoBedeHNA K3aMeHAa
ITo pesynpraTaM OCBOEHHS IpeaMeTa NPOBOIMTCS 3K3aMeH, NperoNaralmuil BEIIOTHEHHEe
MIPaKTUYECKHUX 3aJaHHH.
Yceaous:
Jlo sx3aMeHa JOMyCKaloTCs CTYAEHTH!, YCIIETHO BLIIOJIHHUBIINE BCE NIPAKTHYECKHE i KOHTPOIbHEIE
paboTsl, IpeTycMOTpeHHEIe paboyeit mporpaMMoi.
KonuuecTBO BapHaHTOB 3K3aMEHAIIMOHHEIX OWJIETOB COOTBETCTBYET KonuyecTBY cTyneHToB (IIpu-
JIOJKEHHE).
Bpemsi Ha MOATOTOBKY M BBINOJTHEHHE:
DK3aMeH IIPOBOJUTCS B OJUH JTAIl:
BBITIONTHEHHUE 3amanuit 1 yac 20 MUHYT.
O6opynoBaHue:
Bymara, pydku, kKapaHJaiy, THHEHKY, TUPKYIIH, KanbKyISTOPbI
MeTtoau4eckoe obecrnieueHne: He IpeIyCMaTpUBaeTCs
CnpaBo4yHasi JIHTEPATYpPA: CIPABOYHUKH ¢ (HOpMyIaMH 110 TeOMETPUH
TunoBsle 3a7aHHA 0HJIETA

IK3aMEeHAHOHHBIN OHJIeT

1. Pewume ypasHeHus:
tg(5m/3 +3x) ++/3/3=0
2lglx —1) —lg(15+ 1) =0
2. Pewwume Hepaeencmea:
log,(4—3x) <1
—3x
(=) >¢
81
3. Buiuucaume npeoden ghynkyuu:
. —x3+2x+6
a) = 7x3 Fxi— 26
4. Haiimu npou36o0Hyio QyHKyuu:
a) = esiﬂiix
b) wuaiimu npouseoonyio u uccnedosams Gynxyuio na sxcmpemym
y=x3%-—3x
5. Pewume 3a0auy.

OcHOBaHHe NUPaMH]Ibl — TPEYTOJIBHUK cO cTopoHamu 15¢M, 17cM, 16cm. BokoBeie pédpa HAKIIOHEHbI K
TUIOCKOCTH OCHOBaHMA noj yriom 45°. Haiitu niomanp nosHoi noBepXHOCTH U 00BEM MHUPAMU/IBL.

2.2 [TakeT 3K3aMeHATOpA
YeaoBus:
KonuuecTBo 3K3aMeHallMOHHBIX OMIETOB COOTBETCTBYET KOJIHYeCTBY cTyAeHTOB (IIpunoxenue).
BpeMsi Ha MOATOTOBKY H BbINOJIHEHHE:
DK3aMeH IMPOBOAMTCS B OJJUH JTaIl:
BBIMTOJIHEHKE 3a1aHui 1 yac 20 MHHYT.
ObopynoBanue:
bymara, py4kH, KanbKyJIsaTOPBI
MeTtoauveckoe obecriedeHHe: He IPEeLyCMaTpPHBaeTCs
CrpaBoyHasi JIUTEPATYpa: CIPAaBOYHUKH C HOPMYJIaMH [0 TEOMETPHH.



PexomMenaanun mo NMPOBEICHHIO OIICHKH

TTokazaTenn Kpurepun Tun 3aaa- ®opma at- 0-5
IIpeameTHEI HHA; TecTAlHH

€ pe3yJIbTAThI Ne zanannsa | (B cooTBeT-
0TpakalT ypoBeHb CTBHH C

00y4eHHOCTH y4eOHBIM

MaremMaTHKH IJIAHOM)
6azoBoro kypca (0)

H yriIy0JIeHHOro
Kypea (y)
OMepUpyeT OCHOB- | B/Ia/IeeT OCHOBHBIMU Ma- | TpaKTHYe- DKk3ameH

16) ymenue onepu- HBIMH MaTeMaTH- TEMAaTHYECKHMH MOHATU- | CKHe 3a1a-
pOBATh MOHATHAMHU: YECKUMHU MOHATHA- | MM, aprYMEHTHPYET HUA

onpefaeneHue, akCH-
oMa, TeopeMa, ciel-
CTBHE, CROHUCTRO,
NPU3HAK, 10Ka3a-
TENBCTRBO, PABHO-
cuibHble HOpMYJIU-
POBKH; yMeHHeE (op-
MyJHpoBaThk 0bpart-
HOE U NIPOTHBOIO-
JIOXKHOE YTBEpaAIe-
HHE, IPUBOUTH
NpHUMeEpbI H KOHTP-
NPUMEPBI, UCNIOJB30-
BaTh METOJ MaTeMa-
TUYECKOH HHIYKLIMH;
NIPOBOAIMTh JOKa3a-
TeJIbHbIE paccyKe-
HMS TIPH peLlEeHHH
3a]a4, OLCHHBATh
JIOTHYECKYIO Ipa-
BHJILHOCTB Paccy-
JEHHH;

ly) BnaneHue
METOJaMH
JIOKa3aTeNbCTB,
aJIrOPUTMaMH
peleHus 3anau;
yMeHue
(hopMyIHpOBaTh
onpeneneHus,
aKCHOMBI H TEOPEMBI,
NPUMEHATD HX,
TMPOBOIHTD
IOKa3aTeIbHbIE
paccy KIeHHs B XOJ1e
peLeHH s 3a1a4

6y) yMeHHe
peLuaTh TEKCTOBbIE
3a1a4d pa3HbIX THIIOB
(B TOM 4MCJIE Ha
MIPOLIEHTBI, JOJIH H
YACTH, Ha JIBH)KEHHE,

MM, BJIajIeeT MEeTOo-
JaMH J0Ka3a-
TEJIBCTB, aNrOPUT-
MaMH, apryMeHTH-
pysl CBOH paccyx-
JeHHs

CBOM JEHCTBHS NPHU pe-
LIEHUHU 3a]a4




paboTy, CTOMMOCTb
TOBapOB H YCIIYT,
HaJIOTH, 33[1a4M U3
o0acTH ynpaBieHHs
THYHBIMH H
CeMEHHBIMH
(dhuHaHCcaMK);
COCTaBTIATh
BBIp&YKEHUS,
ypaBHEHM,
HEpPaBeHCTBA U UX
CHCTEMBI 110 YCIIOBHIO
3a7a4H, HCCIIeOBaTh
NoJly4eHHOe
pellIeHHE U
OLIEHUBATb
npaBaonofo0HoCTh
Pe3yJIbTATOB;

20) yMeHHe ornepu-
pOBaTh MOHATHAMH:
MHOXECTBO, O]~
MHO’KECTBO, Onepa-
LMK HaJl MHOXKECTBA-
MH; YMEHHE HCIIOb-
30BaTh TEOPETHKO-
MHOXKECTBEHHbIH arl-
napar Ui ONHCaHHs
pealibHbIX NPOLECCOB
W ABJIEHHH H TIpH pe-
LIEHHH 3371a4, B TOM
4ycIie U3 JPYTrHX
yueOHBIX PeAMETOB;

ly) Bnanenue
MeTOoIaMH
JOKa3aTeIbCTE,
aJIrOPUTMaMH
pelieHus 3a1a4;
yMeHHe
hopMynHpoBaTh
oTpefieNeHus,
aKCHOMBI M TEOPEMBI,
MPUMEHSATD UX,
IPOBOJHUTH
J0Ka3aTeNnbHble
paccyaeHus B Xoze
pelueHMs 3ana4

ONepUpYeT OCHOB-
HEIMH MaTeMaTH-
YeCKUMMU NOHATHS-
MU U3 TEOPHH
MHOJKECTB, BajieeT
MeTOoZlaMH JoKa3a-
TeNbCTB, AITOPUT-
MaMH, apryMeHTH-
pys CBOHM paccyix-
JOeHUs

BJIaJIeeT NIOHATHAMH H3
TEOPHH MHOYECTB, apry-
MEHTHPOBaHHO JOKa3bl-
BaeT MaTeMaTHYECKHE
YTBEepIKIEHHS

NpaKTHYe-
CKHe 3a/1a-
HHA Ha J0Ka-
3aTeJIbCBO

36) ymMeHHe onepu-
pOBaTh MOHATHAMH:
rpad, cBa3HbIH rpad,
Iepeso, LMK, rpad
Ha MJI0CKOCTH; YMe-
HHE 3a]]aBaTh H OIH-
ceiBaTh rpadsl pas-
JIHUHBIMHE criocoba-

ONepUpyeT OCHOB-
HBIMH MOHATHAMH
TeopHH rpados 1
TEOPHH BEPOATHO-
cTei

BIIAJEET TIOHATHAMM:
rpad, aepeBo M Ap., CIIy-
yaiiHoe coObITHE U ero
BEPOSATHOCTh

npaKTHye-
CKHe 3a/a-
HHS HA BbI-
YHUCIEHHE
BEPOATHOCTH
CcOOBITHS U
[OCTPOEHHE

rpagos




MH; HCTIONIb30BaTh
rpadbl MpH pelieHHH
3ajay;

8y) yMeHue
OnepHpoBaTh
TIOHATHAMH:
CJIy4aiHBIH OMBIT U
cilydaiiHoe cobbITHe,
BEPOATHOCTD
ciy4aiHoro
coOBITHS; YMEHHE
BBIUUCIIATE
BEPOATHOCTD C
HCIIONb30BaHHEM
rpadu4ecKux
METOOR; NPHMEHATD
(hopMyJIBl CIIOKEHUS
H YMHOMKEHHUS
BEpPOATHOCTEH,
KOMGHHATOpHBIE
(haxThl 1 HOpMyIIBI
TIpH pPeLleHHH 3a71ay;
OLIEHHBATh
BEPOATHOCTH
peanbHbIX COOBITHH;
3HAKOMCTBO CO
CcIy4aiHbBIMH
BEJIMYMHAMU; YMEHHE
NPHBOAMTE IPHMEPHI
TPOSBIIEHUS 3aKOHA
OonbIIMX YHCEN B
NPHUPOAHBIX U
001IECTBEHHBIX
SBJICHHSX;

46) ymenue crobon-
HO OTEepPUpPOBATH NO-
HATHAMH: COYETAHHE,
MepecTaHOBKA, YHCII0
COUEeTaHWH, YUCTIO
MepecTaHOBOK; OU-
HoMm HbroToHa; yme-
HHe TIPUMEHSATE KOM-
OuHaTOpHBIE QaKThl U
paccyXaeHus ans
pelieHus 3aaay;

8y) ymenue
OMEepHUpPOBATh
TIOHATHSMH:
cay4aiHbli ONBIT H
ciyyaiiHoe coOBITHE,
BEPOATHOCTL
cay4aHHoro
co0bITHS; YMEHHE
BBIYUCIIATD
BEPOSTHOCTB C
HCIIONB30BAHHEM
rpaduueckux

OnepHUpyeT OCHOB-
HBIMH MOHATHAMH
TEOPHH BEPOATHO-
cTeH

BMajeeT MOHATHUAMH:
ciaydaiiHoe coObITHE U
€ro BepPOSITHOCTb, JJ1e-
MEHTaMH KOMOMHATOpH-
KH

npaKTuye-
CKHE 3a/a-
HHS Ha BBI-
YylHcIeHue
BEPOSATHOCTH
CcOOBITHSA




METOJIOB; IPHMEHSATH
hopMyibl ciosKeHUs
M YMHOKEHHS
BEpPOATHOCTEN,
KOMOHMHaTOpHBIC
hakTel H GOPMYJIEI
IIpY pelleHuH 3aay;
OLIEHWBATh
BEPOSATHOCTH
peanbHBIX COOBITHH;
3HAKOMCTBO CO
CIy4aiHbIMH
BEJIMYHHAMH; YMEHHE
MPHBO/UTh MPUMEPHI
NIPOSIBIIEHMS 3aKOHA
OOJIBIIMX YHCe B
TIPUPOZHBIX U
0011eCTBEHHBIX
SIBJIEHUSAX;

56) ymeHue onepu-
pOBAaTL MOHATHAMH:
HATypaTbHOS YHCITIO,
1Ie710€ YHCIIO0, OCTa-
TOK IO MOMYJIIO, pa-
LIMOHAIBHOE YHCIIO,
HppaLyoHaIbHOE
YHCII0, MHOJKECTBA
HATypaJlbHbIX, lie-
JIBIX, PALMOHATIbHbIX,
eHCTBUTE/IbHBIX UH-
cel, YMeHHe UCIOJb-
30BaTh NPU3HAKH JIe-
JMMOCTH, HAUMEHb-
wui odumi aenu-
Tesb ¥ HauMEHbLUEe
ol1Lee KpaTHOeE, an-
roput™ EBkiauaa npu
pelleHuH 3a/1a4; 3Ha-
KOMCTBO C paziuy-
HBIMU TIO3HLIHOHHBI-
MH CHCTEMaMH CUHC-
JIeHHUS;

7y) ymeHHe
OINepUpoBaTh
TIOHATHAMM: CpeaHEe
apudmMeTHIECKOE,
MeHaHa,
Haubonblee v
HauMEHbLICC
3HaYeHHsl, pa3Max,
JUCTIepCcHs,
CTaHJapTHOE
OTKJIOHEHHE
YKHCI0BOro Habopa;
yMEHHE H3BJIEKaTh,
HHTEepNpeTHpPOBATh
uHpopmMaLHLo,
NpeacTaBI€HHYIO B

HaXOIHTE 3Hade-
HHS KOpPHS HaTy-
PaTbHOMH CTEMNEHH,
CTEIIEHHU C PaLHo-
HaJIbHBIM TOKa3a-
TeJleM, HCIIOIb3Y
MpH HEOOXOAUMO-
CTH BBIYHCIIUTEIIb-
Hble YCTPOHCTBA,;
MOJIb30BATHCS
OLIEHKOH M NpH-
KHMJKOH IpH TIpaK-
THYECKHUX pacue-
Tax;

BBIYMCIATE 3Hade-
HUS YUCJIOBBIX H
OYKBEHHBIX BbIpa-
JKeHHH, OCYILECTB-
TSI HEOOXOAUMBIE
MOACTAHOBKH U
npeoOpazoBaHus

TOYHOCTb U NPaBHIIb-
HOCTh BBINIOJIHEHHUA
apudMeTHUECKUX eH-
CTBHH, coyeTas YCTHBIE H
MUCbMEHEBIE TPHEMBI;
NPaEIBHOCTL M LeJIe-
coo0pa3HoCTh NpHMEHe-
HHA BBIMHCIHTEIbHBIX
YCTPOMCTE;

TOYHOCTB OLIEHKH H 11pU-
KHIKK Tipy IpaKTH4e-
CKHX pacyerax:
TOYHOCTh HAXOXKAECHHA
3HAYEHHS KOPHH HaTy-
paNbHOM cTeneH, cTerne-
HM C palMOHANBHLIM TO-
KazaTeseM

paKTH4e-
CKHE 3a1a-
HUA Ha Bbl-
YHCJIEHHUE




TabIULAX, HA
IMarpaMmax,
rpaduxkax,
OTPAXKAIOLLYHO
CBOMCTBA pealbHbIX
NpPOLIECCOB H
ABJICHHH;
Npe/CTaBNATh
HHQOPMaLIHIO C
MOMOLLBIO TAOJIHLL H
IHarpamm;
HCCIeI0BaTh
CTATHCTHYECKHE
JaHHbIE, B TOM YHCIIE
C IPUMEHEHHEM
rpaduueckux
METOJIOB H
3NeKTPOHHBIX
CpenCTB;

HAXOJUTh 3HaYe- TOYHOCTh M MpaBUJIb- npakTHye-
66) ymeHHe cBOOOJ- | HHs KOpHS HaTy- HOCTb BBINOJTHEHHUA CKHe 3a/a-
HO OTIEPUpPOBATh MO- | paJbHOM CTEMNeHH, | apH(METHYECKHX NeH- HHS Ha BbI-
HATHAMMU: CTENIEHb C | CTETIeHH C pallMo- | CTBHI, coYeTas YCTHBIE U | YHCIIeHHe
LeNIBIM [10KA3aTeNlEM, | HalbHBIM N0Ka3a- | MMCbMEHHBIE TNPHEMBI,
KOpeHb HaTypajlbHOH | TeneMm, norapugma, | IPaBHIBLHOCTH U Liene-
CTEIEHHU, CTEIEHb C WCTIONB3YA TIpU c000pazHOCTb IPUMEHE-
paLHOHATBHBIM TO- HeoOX0OUMOCTH HMS BBIYUCITUTENIBHBIX
KazaTeNieM, CTENeHb C | BHIYHUCIUTENbHbIE | YCTPOWCTB;
NeHCTBUTENbHBIM YCTpOIiCTBa; TOYHOCTH OLIEHKH H IpH-
(BelIeCTBEHHBIM) MO- | MOJIB30BAThCH KHIKH NPH TTpaKkTH4e-
KazareneM, jora- OLIEHKOH M IpH- CKHX pacyerax;
pudM™ umcna, CHHYC, | KMIOKOH MpH npak- | TOYHOCTh HAXOXKIAEHHs
KOCHHYC M TaHI'€HC THYECKHX pacue- 3HaYeHMs KOpHS HaTY-
[POH3BOJIBHOIO YMC- | Tax; pasbHOM CTeMeHH, cTene-
ja; BBIUMCIIATDL 3Ha4ye- | HH ¢ palHOHAJIBHBIM TMO-
HHS YHCIIOBBIX H KaszareneM, Jorapudma
2y) ymeHne OYKBEHHBIX BbIpa-
onepupoBaTh EHHMH, OCYIIIECTB-
MOHATHAMM: CTETIeHb | j1ss1 HeoOXOIMMBIE
uncia, Jorapudm IOJICTAHOBKH H
YKCNIa; YMEHHE npeoOpa3oBaHHs
BBINOJIHATH
BBIYHMCICHHE
3HauYeHHH H
npeoOpa3oBaHus
BBIpaykeHHii co
CTEMeHsIMH H
norapudmamu,
npeobpazoBaHHs
npodHo-
paLMOHAJIbHBIX
BBIpaXKEeHHUH;
pewiaTh ypaBHe- PaLHOHATILHOCTD peLie- MpaKkTHYe-
76) yMeHHe OTiepH- HHs, HCPaBEHCTBA, | HMA YPAaBHEHHWH; CKHe 3aj1a-

pOBaTh MOHATHAMH:
TOXKAECTBO, TOXKIE-
CTBEeHHOe Mpeobpaso-
BaHHE, YPaBHEHHE,
HEpaBEHCTBO, CHCTE-
Ma ypaBHEHHH H He-

npocTeHiume cH-
CTEMBI YPaBHEHHHH,
HCTIONB3YS, B TOM
yuclie, CBOHCTBA
dhyHKUMH 1 UX
rpaduku

NpPaBUIBHOCTE H PaLIHO-
HaJTbHOCTb PEeLIEHHS He-
PaBEHCTB, HCIIOJIb3Ys
pa3nHuyYHbIE METO/IBI, B
TOM YHcTe, rpaduyecKui
NpaBUIbHOCTb M PalLMo-

HHSA Ha JOKa-
3aTeNbCTBO H
pelueHye
ypaBHEeHHH,
CHCTEM
ypaBHEHHH




PaBEHCTB, PaBHO-
CUJILHOCTB YpaBHe-
HUH, HEpaBeHCTB U
CHCTEM, PallHOHAJTb-
Hble, HppaLHOHallb-
HbIE, IOKA3aTeNbHEIE,
CTelleHHBIe, JIora-
pHUpMHUYECKHE, TPH-
rOHOMETpHYECKHe
YPaBHEHHS, HEPaBEeH-
CTBa H CUCTEMBI;
YMEHHE peliaTh
yPaBHEHHs, HepaBeH-
CTB4 M CHCTEMBI C
MOMOLIBIO PaziHy-
HBIX [IPHEMOB; pe-
aTh ypaBHeHUS,
HEpaBeHCTBA U CH-
CTEMBI C IIapaMeT-
pOM; IPHMEHSATh
YpaBHEHHMS!, HEPaBEH-
CTBa, UX CHCTEMBI
JUIS pelleHHs MaTe-
MaTHYecKHX 3aaad 1
3a/1a4 U3 Pa3IM4HBIX
o0nacreit HayKu U
peaIbHOH JKHM3HH,

3y) ymenue
OTIepHpPOBaTh
HOHATUSMH:
palMOHaNbHbIE,
HppaLOHaIbHBbIE,
NoKasaTesbHble,
CTETIeHHBIE,
Jorapu(MUYecKHe,
TPUTOHOMETPHYECKHE
ypaBHEHHS H
HEepaBeHCTBA, UX
CMCTEMEI,

HaJIbHOCTh PellEHHs CH-
CTEM YpPaBHCHHIA, UC-
nonb3ys CBOHCTBA
(hyHKUHH U UX rpadukH,
a TaKoKe METO/b! JIMHEH-
HOi1 anreOpsI

T

86) ymenue cBoboa-
HO OIlepupoBaTh No-
HATHSMH: rpaduk
¢byHkuuH, obpaTHas
hyHKIMA, KOMIIO3HU-
1us QYHKLUMH, TH-
HeliHas GyHKUMS,
KBagpaTUyHas QyHK-
LIMsi, CTEeNeHHas
hYHKLUS € LebIM
noKasaresieM, TPHIo-
HOMETpHYECKHe
(yHKUMH, OOpaTHbIE
TPHUIOHOMETPHUECKHE
(yHKLIMH, TIOKa3a-
TenbHas W Jorapud-
Muyeckas QyHKLHH;
YMEHHE CTPOHTb
rpaduky QyHKUHH,

onpenendaTh 3Haue-
HUA QYHKLHH, 3a-
JAHHBIX pazIHy4-
HBIMH CITOCODaMH;
OMMCHIBATH 110
rpaguky H B npo-
CTEHIUMX ClTydasx
no opmyie nose-
JIeHHE U CBOHCTRA
hyHKLMH, HaXO0-
WTH WX HAUOOJb-
LIMe U HAUMEHb-
IIMe 3HAYEHHA

NpaBHIBHOCTh ONpee-
nelus 3HaYeHus QyHK-
LIMH 1O 3HAUEHHIO apry-
MEHTa I1PH pa3/IHUHBIX
cnocobax 3anaHus QyHK-
LHH,

TOYHOCTb TIOCTPOCHHS
rpaduKoB U3y4eHHBIX
(yHKLHIA;
MPaBHILHOCTL OMTHCAHHS
no rpaduKy H B Npo-
CTEHIIUX cay4yasx 1o
(dopmyie oBeAcHHE H
CBOHCTBA (QyHKIHH,
HaXOIMTh N0 rpaduKy
(bYHKUHH HauboIbIIKE H
HaMMeHBLIHe 3HAYEHHS;

IpaKkTH4e-
CKHe 3aja-
HMS Ha 10-
CTPOEHHE
rpaHKoB
yHKIMHA,
HaXOXIEHUA
3HAYEHHUA
(dyHKLUH




BBINOJIHATS Npeobpa-
30BaHHA rpadHKoOB

hyHKmii;

YMeHHe Hc-
NOJIB30BaTh rpadukH
byHKUHMH 0714 W3yde-
HHMs TIPOLIECCOB M 3a-
BHCHMOCTe# npu pe-
IIEHHH 3334 U3 pY-
rux yueOHBIX npen-
METOB M H3 peallbHOi
HKM3HU; BHIPOKATD
(hopMynaMH 3aBHCH-
MOCTH MEXy BEJH-
YHHAMH;

YMEHHE CBO-
6onHO onepupoBaTh
TIOHATHSIMH: YeT-
HOCTb (hyHKLUH, Me-
PHOIHYHOCTD (PYHK-
LIMH, OrpaHUYEH-
HOCTh (DYHKLIHH, MO-
HOTOHHOCTb (YHK-
LIMH, SKCTPEMYM
byHKLHH, HaUOOB-
1Iee ¥ HauMEeHbllee
3HaueHHs PYHKLUHH
Ha TIPOMEXYTKE;
yMeHHe NPOBOINTh
uccneoBaHue QyHK-
umu;

YMEHHE UC-
M0JIb30BaTh CBOMCTBA
¥ rpaduky GyHKUMA
11l pelleHHs ypaB-
HEHWH, HEPaBEHCTB H
3ajay ¢ nmapameTpa-
MH; U300paKaTh Ha
KOOpAMHATHOH IJ10C-
KOCTH MHO€ECTBA
pelleHHii ypaBHEeHUH,
HEPaBEHCTB H HX CH-
cTeMm;

Sy) yMeHue
onepupoBaTh
HOHATHAMM:
paloHanbHasA
dyHKLM,
MOKa3aTe/bHas
(hyHKIHSA, CTEeneHHas
hyHKUMSA,
norapudMuyecKas
(ynkums,
TPUTOHOMETPHYECKHE
byHKkuuH, oOpaTHbIE
dYHKUMH; yMEHHE
CTPOHTH rpadMKH




U3Y4eHHBIX
dyHKimH,
HCIIONIB30BATh
rpadHKH npH
HU3y4YEeHHH NPOLIECCOB
U 3aBHCHMOCTEH, pH
PELIEHHH 3a1ay U3
JIPYTUX Y4eOHBIX
NnpeaMETOB M 3a1a4
U3 peaslbHOM KHU3HH;
BbIPAXKaTh
dopmynamu
3aBHCHMOCTH MEXOY
BeJIMYHHAMH;

96) ymenue cBobos-
HO OMNEPHUPOBATE IO~
HATHAMH: IIOCJI€N0~
BaTENILHOCTE, apH-
MeTHYeCKas nporpec-
CHsl, FeOMETpHYECKas
nporpeccus, 6ecko-
HeuHO yOblBaroLias
reoMeTpHUYEeCKasn
TNpOrpeccHs; yMeHHe
3aJaBarhb I10C/I€10Ba-
TEJIBHOCTH, B TOM
4HCJIEe ¢ MOMOLLBIO
peKYppeHTHBIX (op-
MYJI;

4y) ymenue
OMepHpOBaTh
MOHATHAMH:
GdyHKLHA,
HeIpepbIBHAs
(yHKLM,
NIPOM3BOIHASA,
nepBoodpasHas,
OIpe/e/IeHHbIH
HWHTerpai; yMeHHe
HaXOJIHTh
MPOU3BOIHEIE
3J7IeMEHTapHbIX
(GYHKUMH, HCTIONB3Y A
CIpaBOYHbBIE
MaTepHaIbl;
ucclenoBaTh B
MPOCTEHUINX Cllydasx
(YHKIMH Ha
MOHOTOHHOCTb,
HAXOJIUTh
HaubombLIME U
HaAHWMECHbILIHE
3Ha4YeHHs QYHKLUH,
CTPOUTH rpadHKH
MHOIO4JIEHOB C
MCIMONIb30BaHHEM
amnmapara
MareMaTH4YeCKOro

OflepUpyeT NoHs-
THAMH MaTeMaTH-
4eCKOro aHaH3a,
BBIUUCIISATD [IPOU3-
BOJIHbIE H T1epBO-
oOpasHble pa3Hy-
HBIX (YHKIMH, HC-
TONb3ys CIIPaBOY-
Hbl€ MaTepHalbl;

NPaBHJILHOCTDb OTpejie-
JIEHHs W 3a/1aHUsA Moche-
JOBaTeIbHOCTH,
TMPaBUJIBHOCTb OTIpe/ie-
JIeHHs 3HaueHHus QyHK-
LIMH 10 3HAYEHHUIO apry-
MEHTa MpH pa3IHYHBIX
crniocofax 3anaHus QyHK-
LIHH;

TIPaBHJIBHOCTb ONHCAHHS
1o rpagHKy U no Gopmy-
Jle MOBEJEHHE U CBOHCTBA
($yHKUMH, HAXOANUTH N0
rpadHKy QyHKIMH
HanOObIIKE H
HauMeHbLIHe 3HAYEeHUS;
11IpaBWJIbHOCTB BBIYHCIIE-
HUS IPOU3BOIHBIX 3J1€-
MEHTapHBIX (YHKIHH,
UCTIONb3YS CIIPaBOUHbIE
MaTtepHabl;
NPaBUILHOCTH BBIYMCIIE-
HUS NepBooOpa3HbIX
3NIeMEHTapHBIX (YHKLMH,
HCIIONB3YS CIIPaBOYHbIE
MaTepHabl;
TIPaBHIIBHOCTBBIYHC]IE-
HUS TIPOM3BOJHBIX 3JIe-
MEHTAPHBIX (YHKLIHH,
HCII0/b3Ys CIIPaBOYHbIE
MaTepHabl;
NpaBUIbHOCTh BEIYHCIIE-
HUs NepBoOOpa3HbIX
3NeMEHTAPHBIX (QYHKLHIA,
MCIOJIb3Ys CIIPaBOUHbIE
MaTepHasl;

npaKTHue-
CKHe 3a1a-
HUS Ha Bbl-
uMceHHe
TIPOM3BOJI-
HBIX, HCCIle-
JIOBaHHE
dyukuui ¢
MOMOLIBIO
NPOM3BOJI-
HBIX




aHaIH3a; IPUMEHATD
NPOU3BOHYIO NPH
pellleHHH 3a1ay Ha
JIBUJKEHHE; peluaThb
TIPaKTHKO-
OpPHEHTHPOBaHHbIE
3a1a4ud Ha
HauOOJNbIIKE U
HaHuMeHbIIHE
3Ha4YeHHd, Ha
HaXOKIeHHE IyTH,
CKOpPOCTH H
YCKOPEHHS

106) ymMeHue onepu-
POBaTh NOHATHAMH:
HEeTpepBIBHOCTh
(YHKIMH, aCHMIITO-
bl rpaduka GyHK-
1IMH, NIepBas U BTOpas
npou3BoaHas QyHK-
LIMH, FeOMeTpHYe-
ckuii U buznyeckuil
CMBICJT IPOU3BOAHOM,
nepBooOpa3Has,
ornpeneseHHbIH HHTE-
rpaji; yMeHHe Haxo-
JOWTb ACUMITOTbI
rpaduka QyHKLMH;
YMEHHE BbIUHC/IATh
NPOM3BOJIHBIE CYM-
MBI, TPOU3BEISHHS,
YaCTHOrO M KOMIIO-
3ULKH QYHKIMH,
HaXO/IUTh YPaBHEHHE
KacaTeJIbHOH K rpa-

UKy QyHKIHH;

yMeHHEe Uc-
MOJIB30BATh MPOM3-
BOJHYIO U1 MCClIe-
noBaHuA QYHKLUMH,
U1 HAXOOKJEHHUA
HAaWTy4ILEero peLie-
HHS B MIPUKIAHBIX, B
TOM HHCJIE COLMATTb-
HO-IKOHOMHYECKHUX U
¢duzMyeckux 3a1a4ax,
AJIs OTIpeAesIeHUs
CKOPOCTH M yCKOpe-
HHSA; HAXOJHTh TLIO-
magu U 06beMbl QH-
T'yp € NOMOLLBIO HH-
Terpaiia; MpUBOANTh
TIpUMepbl MaTeMaTH-
YeCKOro MoJIe/Ipo-
BaHHs C MOMOLLBIO
niddepeHIHaNbHBIX
YpaBHEHHH;

HCCle10BaTh
(YHKLMH Ha MOHO-
TOHHOCTb, HAX0-
IOUTh HaubosbIIue
W HauMeHbLIHE
3Ha4YeHUA QyHK-
LIMHA, CTPOUTH I'pa-
(huKHM MHOTOUIE-
HOB M MPOCTEHIINX
PaLHOHAIBHBIX
byHKUM ¢ Huc-
N0JIb30BAHHEM aTll-
napaTa MaTteMaTH-
YecKOro aHajiusa;

TOYHOCTb ¥ TIPaBUJTb-
HOCTb MCCJIE0BAHUA
(GYHKLMHM Ha MOHOTOH-
HOCTB, HAXOXKIEHUS
HauOONBIINX H
HaWMEHBIIUX 3HAUYEHHH
dyHKumi;

TOYHOCTB MIOCTPOEHHS
rpadHKoB QYHKLMH C
HCIIONBb30BaHUEM amma-
paTa MaTeMaTH4eCcKOro
aHaIM3a;
PalMOHATILHOCTb BBIYMC-
JeHus TUoLanei ¢ ue-
NOJ1b30BaHHEM MEpBO00-
pa3HOH

npaKTH4e-
CKHe 3a1a-
HHS Ha BbI-
YUCIIEHHE
MPOU3BO-
HBIX H MHTe-
rpajioB, HC-
cliefIoBaHHe
dyHKLMi ¢
NOMOILBIO
NIpOU3BOI-
HBIX




4y) yMeHHe
OIepHpoBaTh
MOHATHAMH:
byHKIMA,
HenpepbIBHAsA
dynxums,
NPOU3BOAHAS,
nepBooOpa3Hag,
onpeneneHHbIH
UHTETpaJl; yMeHHe
HaXOOUTh
TIPOM3BOIHBIE
3NIEMEHTapHbIX
(byHKUMH, MCMIONB3Y S
CIIpaBOYHbIE
MaTepuasl;
HCClIeIOBaTh B
MpOCTEeHIINX CIyYasx
(dYHKLMH Ha
MOHOTOHHOCTB,
HaxOJUThb
HaubobLIKe 12
HauMeHbLIHe
3HaYeHHs DYHKLHH;
CTPOMTH rpadHKu
MHOT'QUJIEHOB C
HCTIONIb30BAHHEM
anmnapara
MaTeMaTH4YeCKOoro
aHaJiu3a; NPUMEHATh
TIPOM3BOZHYIO NIPH
pelleHHH 3a/1a4 Ha
JIBIKEHME; peluaTh
NPaKTHKO-
OpPHUEHTHPOBAHHbIE
3a/1a44 Ha
HaubonbLie U
HauMeHbIIHE
3HAYEHMA, Ha
HaxOKIAEHHE IyTH,
CKOPOCTH H
YCKOpEHHH;

116) ymenue ornepH-
POBAaTh MOHATHAMH:
KOMILIEKCHOE UHCJIO,
COTIPSKEHHbIE KOM-
TUIEKCHbIE YHCTIA,
MOJY/b K apIrYMEHT
KOMILIEKCHOI'O YHC-
na, popma 3anucu
KOMIUIEKCHbIX YHCET
(reomeTpHuecKas,
TPUrOHOMETPHYECKAs
H anrebpaunueckas);
YMETb MPOH3BOAHTH
apuMeTHIECKHE
JeHCTBUA C KOM-
NJIEKCHBIMH YHCIIa-

OonepUpyeT MoHA-
THEM KOMILIIEKC-
HBIX YHCEN, U ael-
CTBHH HaJ HUMH,

apryMeHTHpy4
CBOE pellieHHe

B1aJEeT MOHATHEM KOM-
IUIEKCHO@ YHCIIO, BhINOJI-
HSET MPAaBUILHO Jeii-
CTBHUS HaJ KOMILIEKCHBI-
MH YHCIIaMH

npakTuye-
CKHe 3a/1a-
HMA Ha Aei-
CTBHA HA
KOMIIJIEKC-
HBIMH YHC-
JaMHu




MH; [IPHBOJHUTE MpH-
MEpPBLI HCMNONTB30BaAHHUA
KOMILICKCHBIX YHCEJT,

126) yMeHHe cBO-
00/1HO ONepUpPOBATH
HOHATHAMM: CpeJiHee
apr(MeTHYECKOE,
MeaHaHa, HauboJib-
1Iee W HauMeHbllee
3HaYeHHs, pa3Max,
JMCIIepCHsl, CTaH-
JapTHOE OTKIOHEHHe
JU1S OTIMCAHHS YHC-
JIOBBIX JIaHHBIX; yMe-
HUE HCCeoBaTh
CTaTHCTHYECKHUE NaH-
HbIE, B TOM YHCIie C
IpUMEHeHHeM Ipa-
(HYECKUX METOJIOB H
3JIEKTPOHHBIX
cpencTB; rpadHyecKu
HCCNeIoBaTh COB-
MecTHbIe Haboze-
HHS C [IOMOILLBIO K-
rpaMM pacceuBaHus
¥ JIMHEHHOW perpec-
CHH;

7y) yMeHHe
OMepUpoBaTh
NOHATHUAMM: CPEIHEE
apupmeTHUECKOE,
MeIHaHa,
HauOoNbIIEE H
HaMMeHbllee
3HAYSHHS, pa3max,
Jucnepcus,
CTaHIApTHOE
OTKJIOHEHHE
yucI0BOro Habopa;
YMEHHE U3BIIEKATh,
MHTEPIIPETHPOBAThL
HH(OPMALIHIO,
NPeICTARIEHHYIO B
Tabnuuax, Ha
auarpammax,
rpadukax,
OTPaKAOLLYIO
CBOICTBA pealbHBIX
MPOLIECCOB H
ABJIECHUH;
NPEeACTABIATh
undopMaLHIO ¢
MOMOLIBIO TabIHL B
IUarpamm;
HcCnenoBaTh
CTATHCTHYECKHE
JaHHbIe, B TOM YHCJIE
C MPUMEHEHHEM

OTIEPHpPYET OCHOB-
HBIMH NOHATHSIMH
CTaTUCTHKH, HC-
ClieayeT COBMECT-
Hble HaOMOIEHHS ¢
NOMOLUIbIO IHA-
rpamMm, B TOM YHC-
Jie ¢ pUMEeHEeHHEM
rpad)HYecKHx Me-
TOZIOB H 3IEKTPOH-
HBIX CpEeacTB

BIafieeT OCHOBHBIMH T10-
HATHAMM CTATHCTHKH,
YMEET YHTATh JiMarpam-
Mbl, IpuMeHsieT rpadu-
YeCKHe METOJIBI M 3JIeK-
TPOHHBIE CPENCTBa

TpaKkTHYe-
CKHMe 3a71a-
HHUS Ha pe-
LIEHHUE 3a/1a4
CTaTHUCTHKH,
YTEHHE J1a-
rpamMm




rpaduuecKux
METOZIOB U
3NEKTPOHHBIX
CpPeaCTB;

136) ymeHue Haxo-
JIMTh BEPOSTHOCTH
cOOBITHI C HCIIOJB-
30BaHHEM rpaguye-
CKHX METOJOB; MpH-
MEHATH U1 peLleHHs
3ana4 GopMybl
CIIO’KEHHS U YMHO-
JKEHHsI BEPOATHO-
cTel, hopmyTy non-
HOH BEPOATHOCTH,
dopmynmy bepHynnm,
KOMOUHATOPHBIE
taxTel 1 HOPMYJIBI;
OLICHHBATh BEPOAT-
HOCTH peallbHbIX CO-
OBITUH; YMEHHE Olle-
PHMpPOBATh NOHATHS-
MHU: ciiyyaiiHas Benu-
YKHa, pacrpeneieHne
BEPOSITHOCTEH, MaTe-
MaTHYeCKOe KM/~
HHe, AUCTIepCHs H
CTaH/apTHOE OTKJIO-
HEHHe CiTydaiiHOH
BEJIMYMHBL, QYHKLHMH
pacnpeneneHus 1
TJIOTHOCTH PaBHO-
MepHOro, NokKasa-
TeIhHOTO K HOp-
MaJIHOTO pacrpee-
JIeHWH; yMEHHE HC-
TI0JTb30BaTh CBOHCTBA
H3y4eHHBIX pacrpe-
JleNIieHu# 11 pelue-
HHA 3a71a4; 3HAKOM-
CTBO C TOHATHAMH:
3aKOH OOJNBIIHX YH-
ceJl, METOIbI BHIOO-
PO4HBIX UCCTIENOBA-
HUi1; yMeHHe NPHBO-
IUTh TIPHMeEpBI NPO-
ABJIEHUS 3aKOHa
GONBILIMX YUCET B
NpPUPOHBIX ¥ 001e-
CTBEHHBIX SBJICHHAX;

8y) yMeHue
OTepHpoBaTh
TIOHATHAMH:
CJTy4aHHBIH OMBIT H
ciydaiiHoe coOBITHE,
BEPOATHOCTD
ciyvaiHoro
cOoOBITHS; YMEHHE

ONEpPHUpPYET OCHOB-
HBIMH TIOHATHAMH
TEOPHH BEpOSTHO-
cTeid, Hicnonb3ys
rpaduyecKkue Me-
TObI peLUeHHsA
3ama4

BJ1a[I€ET OCHOBHBIMH I10-
HATHAMH TEOPHH BEPO-
ATHOCTEH, peLuaeT 3a/a-
YH, HCTIONB3Y TEOPEMBI

H GopMybl

MpaKTH4e-
CKHe 3a/1a-
HHS Ha BbI-
YHCJIEHHE
BEPOATHOCTH
coOpITHS,
COCTaBJIEHHE
3aKOHa pac-
npesesieHHs
cy4yaiHOMH
BEJIMUHHBI,
HaxOXaeHHe
YHUCJIOBBIX
3HAYEHHH
cry4yaiHOH
BeJIMUMHBI




BBIUUCIIATD
BEpOATHOCTH C
HCIIONIb30BAHHEM
rpaduyeckux
METOJIOB; IPUMEHATH
(hOpMyIIBI CIIOKEHUS
H YMHOMKEHHUS
BEpPOATHOCTEH,
KOMOHHaTOpHBIE
daxTsl ¥ GopMyJIBl
TIPH peLIeHHH 3a1ay;
OLICHUBATH
BEPOSTHOCTH
peaIbHBIX COOBITHH;
3HaKOMCTRBO CO
CITy4alHBIMH
BEIMYHHAMH; YMEHHE
NPUBOJIUTH IPUMEPBI
MpOsIBNIEeHHS 3aKOHa
OONBILIMX YHUCEN B
MIPUPOIHBIX M
00IIEeCTBEHHBIX
SBTICHUSAX;

146) ymeHHe cBo-
601HO onepUpoBaTh
HOHATUAMM: TOUKA,
npsMasi, TNOCKOCTb,
NPOCTPAHCTBO, OTpe-
30K, JIy4, TTOCKHH
yToJl, ABYIPaHHbIH
YroJl, TpeXTpaHHbIH
YToJ1, TIepeceKaroLIH-
ecs, NapajulenbHbIe H
CKpeLHBatoLHecs
npsaMble, Napajuiens-
HOCTb U MEpHeHIH-
KYJSAPHOCTb MPAMBIX
H TJIOCKOCTEH, yron
MEXIY NMPSIMBIMH,
YTOJ1 MesKIy NIpAMOii
H TIOCKOCTBIO, YIOJl
MEXY IUIOCKOCTAMH;
YMEHHE UCINOJb30-
BaTh MPH PELIEHUH
3ajla4 U3y4eHHbIE
(haKTBl ¥ TEOPEMBI
TUIAHUMETPHH; yMe-
HHE OLIEHUBATL pas-
Mepbl 00BEKTOB B
OKpYXKaloLLeM MHpE;
yYMeHHE ONepupoBaTh
NOHATHUAMH: MHOT'O-
rpaHHHK, CEUEHHE
MHOrOTpaHHHKa,
NpaBHIbHBIA MHOTO-
rpaHHHK, TPH3Ma,
nupamuia, Gurypa u
NOBEPXHOCTb Bpalle-
HHUS, LHJIHHIP, KO-

pacrio3HaBath Ha
yepTe:Kax U Mojle-
JISIX TIPOCTPaH-
cTBeHHbIE (OpPMBI;
COOTHOCHTB TpeX-
MepHble 00BEKTBI C
HX OTIHCAHWAME,
H300paIKEHUAMH;
OIHCHIBATH B3a-
HMHOE Dacnoso-
JKEHHe TPAMbBIX H
TI0CKOCTEH B MPO-
CTpaHCTBE, apry-
MEHTHPOBZHHO
paccysxaarth 00
3TOM pPacrnoioxkKe-
HHH

MpaBUJILHOCTb pacno3Ha-
BaHHS Ha YepTekax
MOJIENSAX MPOCTPaH-
CTBEHHBIX GopM;
06OCHOBaHHOCTb COOTHE-
CEHUsS TPEXMEpPHBIX 00b-
€KTOB C HX OMHCAHUAMH,
H300paKEHUAMH;
000CHOBAaHHOCTb OINHUCA-
HMS B3aMMHOTO pacro-
JIOKEHHs. NPSAMBIX H
TJI0CKOCTEH B MPOCTPaH-
CTBE, apryMeHTHPOBaH-
HOCTb CYKIEHHI 00 3TOM
pacnoNoKeHHH

npakTHye-
CKHe 3aja-
HHUS Ha pe-
ILEHHE I'eo-
MeTpHte-
CKHX 337124




Hyc, ap, cdepa,
pa3BepTKa NMOBEPXHO-
CTH, CEYEHHUS KOHYca
¥ UMIMHIpA, napa-
JNIeIbHBIE OCH WIIH
OCHOBAaHHIO, CeYeHHe
1apa, IiIocKoCTb,
Kacatouiascs cgepsl,
LUMIHHAPA, KOHYCa;
YMeHHe CTPOHMT ce-
YeHHe MHOTOTrpaHHH-
Ka, H300paxaTh MHO-
rorpaHHHKH, QUrypsI
Y NIOBEPXHOCTH Bpa-
IIEHUSA, HX CEUEHHH, B
TOM HHCIIE C [IOMO-
IIBHO 3EKTPOHHBIX
CPeACTB; YMEHHE
MPUMEHATh CBOHCTBA
reoMeTpuyeckHx Gu-
ryp, CaMOCTOSTENBHO
(GopMyTHpOBaTh
onpeesieHHs H3yyda-
eMBbIX (pUryp, BbIABH-
raTh FMNOTE3Bl O
CBOHCTBax U NpH3Ha-
KaX reOMeTPHYECKUX
¢uryp, 000CHOBBI-
BAThb WIIH ONpOBEp-
raTb MX; yMEHHE
TIPOBOJMTH KJ1aCCH-
dbukaumo Gpuryp no
pa3IHYHBIM NPU3HA-
KaM, BBLITIOJHATH He-
00X0auMBblE JOTIOJI-
HHUTENbHbIE OCTPOE-
HHUS;
9y) ymMeHHe
OTIepHpOBaTh
TIOHATHAMH: TOUKA,
npsamMas, IJI0CKOCTb,
NPOCTPaHCTBO,
IBYTpaHHBIH yro,
CKpeLIUBaLOIIHECs
npsMele,
napasueabHOCTh H
nepreHauKyIIpHOCTD
NpAMBIX H
MJIOCKOCTEH, YroJ
MEXTy MPAMBIMH,
YroJ Mexay NpsaMok
H TUTOCKOCTBIO, Yrod
MEXKAY INIOCKOCTAMH,
paccTostHUE OT TOUKH
IO TITOCKOCTH,
paccTosHHE MEXKIY
NPAMBIMH,
paccTosHHE MEXIY
TUIOCKOCTAMH,




yMeHHe
HCIONB30BATh MPH
peLlIeHHH 3a1ay
u3yueHHble (PaKThl U
TEOpEMBI
TIaHUMETPHH;
YMEHHe OLIeHUBaTh
pa3zMmepbl 00BbEKTOB
OKpYKalOLLEro MHpa;

12y) ymenue
BBIYHCIIATE
reoMeTpU4ecKHe
BENTUYHHEI (ITHHa,
YroJ, mioLab,
06beM, rIomans
TIOBEPXHOCTH),
HCTIONL3Y S
U3y4YeHHbIE POPMYJIbI
W METOJHI,

156) ymenue cBo-
60/1HO ONEepUpOBAaTH
TIOHATHUAMM: T1J10-
maae GUrypsl, cobsem
¢burypsl, Be1H4HHA
yI7ia, pacCTOSHHE OT
TOYKH 10 IJIOCKOCTH,
paccTosiHyue MexIy
NPSMBIMH, PacCTOS-
HHE MEXIY TUIOCKO-
CTSIMH, IUIOLLAb
cdepsl, 1I0MIak 110-
BEPXHOCTH NMUPAMHU-
b1, TIPU3MBI, KOHYCA,
UUIHHApa, 00beM
KyOa, mpsSMOyrofib-
HOTO napajsuiesieny-
neaa, MApaMUbl,
TIPU3MBI, LUTHHIPA,
KOHyca, 1l1apa; yMe-
HHE HaXOJQMTb OTHO-
1eHue 06GbeMOB No-
NOOHBIX QUTYp;

10y) ymenue
OMEPHPOBATH
MOHATHUAMH:
MHOTOTPaHHHUK,
ceyeHue
MHOrOrpaHHHuKa, Ky0,
napaiesenumnes,
npu3Ma, MUpamMHUIIa,
durypa v
NOBEPXHOCTb
BpALLeHHs, LHIHHAD,
KOHYC, 1ap, cdepa,
ceyeHus pUrypel
BpalleHus,
MIOCKOCTb,

OTepHpYeT MOH-
THAMH CTEpEeOMeT-
PUH, BBIYHCIIAET
IUIOILAAM TIOBEPX-
HocTeil H 00BEMBI
NPOCTPaHCTBEH-
HBIX Te;
pacrno3HaBaTh Ha
YyepTekax U MoJe-
JISIX MPOCTPaH-
CTBEeHHbIE HOpPMBbI

MpaBHIBLHOCTL PACIO3Ha-
BaHHs Ha YepTeskax u
MOJEJISX IPOCTPaH-
CTBEHHBIX (OpPM;
00OCHOBaHHOCTEL COOTHE-
CEeHHs TPeXMepPHbIX 00b-
€KTOB C MX OMHUCAaHUAMH,
H300paKeHUAMH;

000CHOBaHHOCTD OIIHCA-
HUS IPOCTPAHCTBEHHBIX
T€JI, ApTYMEHTHPOBAH-

HOCTB peleHHs 3afad 1
IOKa3aTesibcTBa TEOpEM

npakKTu4e-
CKHe 3aj1a-
HUA Ha pe-
IIEHHE reo-
MeTpHue-
CKHX 3az1ay




Kacaromascs cgepsl,
LIWJIMHIpA, KOHYCa,
JI0manb
MIOBEPXHOCTH
TIHPaMHIbl, PH3MBI,
KOHyca, LIHIHHpa,
nyomazne chepsl,
oObeM kyba,
MPSIMOYTOJIBHOTO
napaJuiesienunena,
MHUPaMH/IBI, TIPU3MBI,
LIMJIMHIPA, KOHYCa,
1apa; yMeHHe
n300pakaTh
MHOTOTPaHHMKH U
TMIOBEPXHOCTH
BpalLEHHs, UX
Ce4eHHs OT PyKH, C
MIOMOILBIO
YepPTEHHBIX
HUHCTPYMEHTOB H
3NIEKTPOHHBIX
CpeICTB; yMeHHe
pacro3HaBaTh
CHMMETPHIO B
MPOCTPAHCTBE;
yMeHHe
pacno3HaBaThb
TIpaBIIbHEIE
MHOTOTPaHHHKH;

12y) ymeHue
BBIUMCIIATD
reoMeTpHYecKHe
BEJIMYUHBI (UTHHA,
YT, NJoIab,
00BeM, MIoIaIb
TOBEPXHOCTH),
HCTIOJNB3YS
u3yuyeHHbie GOPMYIIb
¥ METOJIbI,

160) ymeHue cBo-
601HO onepupoBaTh
TIOHATHAMMU: JBUKE-
HHe, NapaieabHbINA
NepeHoc, CHMMETPHS
Ha TJIOCKOCTH U B
MPOCTPAHCTBE, MOBO-
poT, npeobpa3oBaHHe
noaobus, nogooHkIe
Ghurypsl; yMEeHHe
pacno3HaBaThb paB-
Hbl€ H noae0HbIe GH-
I'ypbl, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE,
ApPXHUTEKTYpPE; YMEHHE
HCIONb30BATh Me0-
METpPHYECKHE OTHO-
LIeHHs, HAXOJHTh

onepupyeT NoH:A-
TUAMHU CTEPEOMET-
pHH;

pacrno3Haér pas-
HbIE H NoJ00HbIE

urypel

MPaBUIBHOCTB Paclo3Ha-
BaHHKS Ha YepTerxax u
MOJEJISX MPOCTPaH-
CTBEHHBIX QOpM;

000CHOBAHHOCTb COOTHE-

CeHHsl TPeXMePHBIX 00b-
EKTOB C HX OIIMCaHHUAMH,
H300paKEHUAMH;
000CHOBAHHOCTh OMMCA-
HHUS JBMXKEHHS, N0100-

HBIX (UrYp IpU peLIeHHH

3ajad

npaKTHYe-
CKHe 3a/1a-
HMs Ha pe-
LIEHHe 3a-
nad




reoMeTpHYecKue Be-
JTUYMHEI (ITHHa,
yro, miomane, 00b-
€M) MpH pelleHnH
3a71a4 U3 ApYyrux
yueOHBIX ITPEIMETOB
H U3 peasibHOH KH3-
HU;

11y) ymenue
OnepHpoBaTh
MOHATHAMM:
JBIDKEHHE B
NpOCTPaHCTRE,
nono6Hele HUTypsl B
MPOCTPaHCTRE;
HCIIOJIb30BATh
OTHOUIEHHE
Tioane
MIOBEPXHOCTEH U
00BeMOB NMOJOOHBIX
duryp npu peLieHHH
3a1ay;

176) ymeHHe cBo-
GonHO onepupoBaTh
MIOHATHAMMU: NIPAMO-
yrojibHas cucTeMa
KOOpAMHAT, BEKTOP,
KOOpIWHATEl TOUKH,
KOOpAMHATBI BEKTO-
pa, cyMMa BeKTOPOB,
MIPOU3BeICHHE BEK-
TOpa Ha YKCIIO, pa3-
JIOXKeHHe BEKTOopa Mo
Ha3ucy, cKalspHoe
TIPOM3BE/IEHHE, BEK-
TOPHOE [pOH3BEe-
HHE, YOl MEXIY
BEKTOpaMH; YMEHHE
HCIO/b30BATh BEK-
TOPHBIH H KOOPIH-
HAaTHbLI MeTO 1Sl
pEeLIeHHs TeOMETPH-
YeCcKHX 337134 M 3a1ay
IpYTHX Y4eOHBIX
TIPeIMETOB; ONEPH-
pOBaTh MOHATHAMH:
maTpuua2x2u3 x
3, onpeaenuTens
MAaTpHIIbl, TeOMETPH-
YeCKHH CMBICJI OITpe-
JeTHTENS;

13y) ymeHue
onepupoBaTh
MOHATUAMMU:
NpsMOYTo/bHas
CHCTeMa KOOpAMHAT,
KOOPIIMHATEI TOUKH,

ONepHpyeT OCHOB-
HBIMH MOHATHAMH
aHaJTUTHYECKOH
reOMETpPHUH, JIU-
HeitHo# anredpel

BJIaJieeT NOHATUSIMH; CH-
CTeMa KOOPJHMHAT, BEK-
TOp, MaTpHLA, ONPee/H-
TeJIb MaTPHUILbI

npaKTHye-
CKHe 3aj1a-
HHS Ha JeH-
CTBHA HaJ
MaTpULIAMH,
BBEIYHCIIEHHE
onpeaennTe-
neu




BEKTOp, KOOPAHHATHI
BEKTOpA, CKaIpHOE
NpOU3BeIeHHE, YIoJl
MEXIY BEKTOpaMH,
CyMMa BEKTOpOB,
NpOH3BENEHHE
BEKTOpA Ha YHCIIO;
HaXOJMTh C
TIOMOIIbIO
u3y4eHHbIX Gopmyn
KOOPAMHATHI
CepeauHbl OTpe3Ka,
PacCcTOSIHHE MEXKITY
IBYMS TOUKAMM;

186) ymenue mMone-
JIMpOBaTh peajbHbIE
CUTYaLlMH Ha A3bIKE
MaTeMaTHKH; COCTaB-
NATh BHIPKEHMUA,
ypaBHEHHS, HEPABEH-
CTBa U UX CHCTEMBI
10 YCJIOBHIO 3a/1a4H,
HCCIenoBaTh NOCTpo-
€HHbIE MOJIEJH C MC-
TIOJTb30BaHHEM anma-
pata anredpsbl, HH-
TEpNpPeTUPOBATD I10-
JIy4E€HHBIH PE3YyIbTAaT,
CTPOHTH Mai€MaTH-
YECKHE MOJIENH C T10-
MOLLBID FeoMeTpHYE-
CKHX TOHATHH H Be-
JHYHH, peluaTh CBs-
3aHHBIC C HUMH NpaK-
THYECKHE 3a/1a4H;
COCTaBJISTh BEPOAT-
HOCTHYIO MOJEJIb H
HHTEpPNpeTHPOBATh
MOJTy4€HHBIH pe3yJib-
TaT; pellaTh NpH-
KJ1aJHblE 3a1a4H
CpelcTRaMH MaTema-
THYECKOT 0 aHaJiu3a, B
TOM YHCJIE COLHATIb-
HO-3KOHOMHYECKOTO
1 QU3MYECKOro Xa-
pakrepa;

14y) ymenue BbIOH-
paTh NOIXOAAIHIA
WU3YYEHHBIH METON
1715 pelieHus 3a1a4H,
pacrno3HaBaTh MaTe-
Marndeckue QakThl ¥
MaTeMaTHYeCKHe MO-
JIeJTH B IPHPOAHBIX H
0011eCTBEHHBIX AB-
JIEHUAX, B UCKYCCTBE;
yMeHHe NPHUBOJIMTh

MOJIEJIUPYET pe-
anbHBIE CUTYaLHH
Ha 5i2blKe MaTeMa-
THUKH, UHTEPIIPETH-
pYeT noJiyyeHHbli
pe3yNbTaT; CTPOHT
MaTeMaTHYECKHE
MOJENH

BJ1aZic€T METOdaMH Ma-

TEMATHYECKOI'O MOJETH-

pOBaHHs, pellaeT ¢ ux
TIOMOLIBIO 33/1a4H, MH-
TEPNPETHPYS MOTY4EH-
HBIH pe3yJbTaT

npakTHye-
CKHE 3aja-
HUH Ha Co-
CTaBJieHHE
YpaBHEHHUH
no 3ajaH-
HEIM YCIIO-
BHAM C BbI-
6opom me-
TOJIa HX pe-
LIeHUs, Ha
MOCTPOEHHE
MaremMarH-
YEeCKHX MO-
nenei




NIPHUMEpEl MaTeMaTH-
HEeCKHUX OTKPBITHH
POCCHIHCKO# U MHPO-
BOH MaTeMaTH4eCcKO#
HAYKH.

196) ymeHue BbIOU-
paTh NOAXOAALLHI
METOJ 11 PEeLIeHHUs
3a/auy; TOHUMaHHe
3Ha4YMMOCTH MaTeMa-
THKH B U3YUECHHH
NIPUPOJHBIX W oblie-
CTBEHHBIX TIPOLIECCOB
U SBJICHUH; yMeHHe
pacro3HaBaTh MposB-
JIeHHe 3aKOHOB Ma-
TEMATHKH B UCKYC-
CTBE, YMEHHE NIPUBO-
JWTh IPUMEPBI MaTe-
MAaTH4ECKUX OTKpPBI-
THI pOCCHHCKOH H
MHPOBOH MaTeMaTH-
UeCKOH HaykK

14y) ymenue BbiOu-
paTh MOAXOAALIUH
M3yUYEHHBIH MeTO/
U pelleH s 3aauw,
pacrno3HaBarh Mare-
MaTuueckue GaKTel U
MaTeMaTH4YeCKHE MO-
IeNld B IPUPOJHBIX H
001LIIECTBEHHBIX AB-
JIEHUSX, B UCKYCCTBE;
YMEHHUE NPUBOIHTD
NPUMEPEl MaTeMaTH-
YeCKHX OTKpPbITUI
POCCHICKOH H MHPO-
BOM MaTeMaTH4eCKOH
HAYKH.

BBIOMpaeT METON
LIS pelleHus 3a-
Jauu; TTIOHUMAaeT
3HAYHMOCTh MaTe-
MaTHKH B H3yue-
HHUH [IPUPOIHBIX H
00LLEeCTBEHHEIX
TIPOLIECCOB, apry-
MEHTHpYET CBOH
nelcTeUsA

yMeeT BpIOMpaTh paLuo-
HaJIbHBIE METO/IBI pellie-
HHS NPUKIAAHBIX 33134

npaKTH4e-
CKHe 3a/1a-
HHs Ha Bbl-
6op MeTonOB
peLneHus
NPUKJIAJAHBIX
3aj1ay4

Kpurepnn oneHHBaHHS
MakcHMaTbHOE KOJIMYECTBO OAIOB MO KAXKIOMY KPHTEPHIO — 5.
MakcHMaIbHOe KOJIHYeCTBO 0amnoB — 95

IIkana oneHKH 00pa3oBaTe/ibHbIX T0CTHKEHH I

TTpoLeHT pe3y bTaTUBHOCTH Ouenka ypOBHS IOATOTOBKH
(MpaBUIIBHBIX OTBETOB) Oann (oTMeTKa) BepOaNbHbIH aHaJlor
90 - 100 85-95 (5) OTIMYHO
75-89 70-84(4) XOPOLIO
65-74 55-69(3) YIOBIETBOPHTENBLHO
MeHee 65 MeHeeS5(2) HEY/IOBIETBOPUTEILHO
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8. Illunaues C.M. Hauana Beicnieli MateMaTHKH: TocoOHe [Uis By30B. [poda,
2002r.

9.  Jauxko ILE., ITonos A.["., Koxxepnukosa T.f1. Bricias maremaTuka B
YIpaKHEHHAX | 3a1a4aX (B AByX yacTsx), 2006r.

10. Owmemnsuenko B.I1., Kypoatosa D.B. Maremaruka: yuebHoe nocodue st

CTYJIEHTOB 00pa30BaTeNbHBIX YUPEKICHHH CPeTHEro IPpOheCcCHOHAIBHOTO
o6paszosanust. — Poctos H/J1: @enuxc, 2007r.

HUuTepHeT-pecypcesl:
/ http://en.edu/ru — ecTecTBEeHHOHAYYHBIH ITOPTA;
2 http://schools.techno.ru — caiit «IlIxonsl B IHTEpHETEN
3.  http://www.school.edu.ru — poccuiickuit 00pa30BaTeIbHBINA MOPTAI
4.  http://www.alleng.ru- caiit «OGpa3zoBatenpHble pecypcsl Mutepaera
IIKOJILHHKAM U CTYIECHTaM;
5.  www. fcior. edu. ru (MudopMannoHHble, TPEHUPOBOYHEIC H KOHTPOIBHEIC MaTepHa-

IBI);
6. www. school-collection. edu. ru (Exunas koJeKuu TUPPoBhiX 0Opa3oBaTEIbHBIX
PECYpPCOB).
[Nepronnyeckye W3 IaHUs:

1. Tazera «Poccuiickada rasera»
2. Tazera «O6GnacTHas razeTay
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