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KOMILIEKT KOHTPOJIBHO-OLIEHOYHBIX CPEICTB pa3paboTaH Ha ocHOBe PenepalbHOr0 rocy1apcTBEHHO-
ro o6pa3oBarelIbHOIO CTaHAapTa cpefHero (MoJHOro) obimero o0pa3oBaHHs, YTBEPKICHHOTIO IpHKa-
30M MunuctepcTBa 00pasoBanus U Hayku Poccuiickoii @enepamuu ot 17 mMast 2012 roga Ne 413, @e-
nepaibHOi 00pa3oBaTeNbHOM MporpaMMEL cpefHero obmero o0pa3oBaHus, YTBEPKACHHOH MpUKa3oM

Musnnpocsemenus Poccun ot 18.05.2023 N 371

Opranusanus pazpadorunk: DOI'AOY BO «Vpansckuii denepanbHblii YHUBEPCUTET HMEHH TEPBO-
ro IIpesunenta Poccun B.H. Ensuuna»
HuxHeTaruabCKUH TEXHOJIOIMYECKHI B HHCTHTYT

HikHeTaruabCKuit MalllHHOCTPOUTEIbHBIN TEXHUKYM
PazpaboTuuk: npenonasarens HTMT Benepuuxosa E.B.

KOMILIEKT KOHTPOJIBHO-OIEHOYHBIX CPeICTB 00CYKIeH H 0100pEH Ha 3acelaHHH IIMKIOBOH KOMUCCHH
001me00pa3oBaTeNbHOT0, COLHATEHO-3KOHOMHUYECKOTO, MaTeMaTHYECKOr0 M €CTECTBEHHOHAY4YHOTO
KA 7
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HacnopT KOMILJIEKTA KOHTPOJIbHO-0LI€HOYHBIX CPEACTB

KontponsHo-oneHounsle cpeactBa (KOC) mnpennasHadeHBl [ KOHTPOJIS M OLEHKH
o0pa3oBaTeNbHBIX JOCTHXKEHHH O00y4aloImuxcs, OCBOMBIIMX IIporpaMMy YdeOHOro mpeaMera
«MatemaTHKa».

KOC pa3zpaboTaHbl Ha OCHOBAHUH CIEIYIOINX JOKYMEHTOB:
—  deepabHOrO rocyAapcTBEHHOT0 00pa3oBaTeILHOTO CTaHJapTa CPEJHErO (II0IHOr0) 00IIero

00pa3oBaHus, yTBEpXKICHHOrO ImpuKa3zoM MunmucrepcTBa obpa3oBanusi U Hayku Poccuiickoi
®eneparuu ot 17 mas 2012 roxa Ne 413, @enepanbHoii 00pa3oBaTeIbHOM IpOrpaMMbl Cpel-
Hero obirero oOpa3oBaHWs, YTBep)KIeHHOW mpuka3soM Munnpocsemesus Poccun ot
18.05.2023 N 371;

— paboueii mporpaMme! yuebHoro nmpeaMera «MartemaTakay.

ITpoMexyTOYHas aTTeCTAILl|s BO BTOPOM CEMECTpe IPOBOJHTCS B (hopme 3K3aMeHa.
KOC BkIH04aI0T KOHTPOJIBEHBIE MAaTepHAIE] I IPOBEIEHHA 3K3aMEHa.

B PE3YyIbTATE OLUCHKH OCYLIECTBIIACTCA IIPOBEPKA CICOAYIOMHX 00BEKTOB:
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2. KoMI1eKT KOHTPOJIbHO-0IIeHOYHBIX CPEICTB
2.1. 3apanus AJ18 NpOBeAeHHA >K3aMeHa
I[To pesynapTaTaM OCBOEHHS MpeAMETa IPOBOIMTCS 3K3aMEH, MIPEMNOJararollnii BhIOTHEHHE
MPaKTHYECKUX 3a/JaHHii.
YcnoBun:
Mo sK3aMeHa OMyCKarTCs CTYACHTHI, YCIIEITHO BHINOIHHUBIIHNE BCE MPAKTHYECKHE H KOHTPOJIBHBIE
paboThl, MpeayCMOTPEHHBIE paboueii mporpaMMoii.
KonuuecTBO BapHaHTOB SK3aMEHAIIHOHHBIX OHIIETOB COOTBETCTBYET KOMMuecTBY cTyaeHTOB (IIpu-
JIOKEHHE).
BpeMsi Ha MOATOTOBKY H BLINOJIHEHHE:
DK3aMeH NPOBOJUTCS B OJUH JTal:
BEINIONHEHUe 3a0aHuil 1 yac 20 MUHYT.
O6opynoBaHnue:
Bymara, pyduku, KapauJaniy, THHeHKH, UPKYJIH, KaIbKYJISTOPBI
MeTtoauueckoe obecneueHne: He IpeycMaTpUBaeTCs
CnpasouHasi TUTEpaTypa: CIPaBOYHHUKH C GOpMyIaMu 110 TeOMETPUH
Tunossle 3a1aHud OHJIeTa

IK3aMeHALHOHHBIH OHJIEeT

1. Pewume ypasHeHus:
tg(5m/3 +3x) +3/3=0
21glx —1) —Ig(15+1) =0
2.Pewiume nepasencmea:
log,(4—3x) <1
—3x
(i) > 92
81
3. Boiuucnume npeoen ynxkyuu:
. —x¥4+2x+6
o) I e v — 26
4. Hatimu npou3sgoouylo ghyHkyuu:
a) y= egsin3x

b) naiimu npouseoduyio u uccredosamv gynkyuio na sxcmpemym

y=x%—3x

3. Pewuume 3a0ayy.
OcHoBaHHeE MHPaMH/IbI — TPEYrOJIbHKHK CO cTopoHamMu 15¢M, 17¢M, 16¢M. bokoBbie pébpa HaKIOHEHBI K

MIOCKOCTH OCHOBaHHUA nof yrioM 45°. Haiitu nioinaas MogHOH MOBEPXHOCTH H 00BEM NMPaMHIBL.

2.2 laker 3K3aMeHaTOpa
YcenoBus:
KonuuecTBO 9K3aMeHALMOHHEIX OHIETOB COOTBETCTBYET KOTHUECTBY cTyneHTOB (IIpuioxenue).
Bpemsi Ha NOATOTOBKY H BbINOJTHEHHE:
DK3aMeH MPOBOJMTCS B OJUH JTaIll:
BEIIOJHEHHE 3a1aHuil 1 yac 20 MUHYT.
ObopyaoBanue:
Bymara, py4xH, KalbKyJISTOPBI
Mertoau4yeckoe obecriedeHHe: He IIPelyCMaTPUBACTCH
CrnpaBo4Has JHTEpPATypa: CIPaBOYHHKH ¢ (GOPMyIaMH 110 TEOMETPHH.




Pexomenganuu mo MPOBECACHHI OLCHKH

IlokazaTenn Kpntepau Tun 3apa- Dopma ar- 0-5
HpeﬂMETlibl HHSA; TeCTallHH

€ pe3yJbTaThl Ne 3ananns | (B cooTBeT-
O0TpPAKAKT YPOBEHD CTBHH €

00y4eHHOCTH y4eOHBIM

MaremaTHkH IJIAHOM)
6azoBoro Kkypca (0)

H yrJay0JieHHOro
Kypea (y)
OTIEPHPYET OCHOB- | BIIaIcET OCHOBHBIMU Ma- | MpaKTH4e- Ok3ameH

16) ymenue onepu- HBIMH MaTeMaTH- TeMaTHUYEeCKHMMH TOHATH- | CKHUe 3a/1a-
pOBaThb MOHATHAMH: YECKHUMH NOHATHA- | AMH, apTyYMEHTHPYET HHSA

ornpeaeseHue, akCH-
oMa, Teopema, criefi-
CTBHE, CBOHCTRO,
TMpH3HaK, NoKa3a-
TEebCTBO, PABHO-
CHIIbHBIE (HOpMYITH-
POBKM; YMeHHe dop-
MYyJIHpOBaTh 0Opat-
HOE U NPOTHBOIIO-
JIOXKHOE YTBepIK/Ie-
HHE, NPHBOJIUTH
TIPUMeEpBI U KOHTP-
TIPHMEPBI, HCTIONB30-
BaTb METOJ Marema-
THYECKOM MHIYKLIHH;,
NPOBOAMTH JOKa3a-
TeJIbHBIE paccyxkae-
HUS TIPU PeLLeHUH
3a7a4, OLEHHBATh
JIOTHYECKYIO mpa-
BHIIBHOCTB PacCyk-
JIEHUId;

ly) Bnagenue
MeTOJaMH
NI0Ka3aTeNbCTB,
aNropuTMaMH
pelieHus 3amay;
yMeHue
thopMyTHpOBATH
omnpe/iesieH s,
AKCHOMBI ¥ TEOPEMBI,
TIPUMEHSATh X,
NPOBOJHTH
J0Ka3aTesbHble
paccy»kKIeHHs B Xoze
pelueHus 3anay

6y) ymeHHe
pelarb TEKCTOBbIE
3aJa4M pasHbIX TUIIOB
(B TOM YHCIIe Ha
MPOLEHTEI, 10JTH U
YaCTH, Ha JABIKEHHE,

MH, BJ1aJieeT METO-
JaMH JoKa3a-

TENbCTB, AITOPHT-
MaMH, apryMeHTH-

pys CBOH paccyx-
JeHus

CBOM JeHCTBHS NpH pe-
LIEHHH 3a71a4




paboTy, CTOMMOCTh
TOBApOB H YCIYT,
HAJIOTH, 3aJ1a4H H3
00J1acTH yNpaBieHHs
JIMYHBIMH H
CeMeUHBIMH
(drHaHCcaMK);
COCTaBJIATh
BbIpaXKEHUS,
YpaBHEHHUS,
HEpaBEeHCTBA U UX
CHCTEMBI 110 YCJIOBHIO
3aJa4M, HCCJIeIORaTh
NOMy4YeHHOe
pelIeHHe U
OLIEHHUBATh
npaBaonofA00HOCTb
Pe3yJIbTaTOB;

26) yMeHHe onepu-
pPOBaTh MOHATUAMH:
MHO3KECTBO, IOJI-
MHO3KECTBO, Onepa-
LIMH HaJ| MHOJKECTBA-
MH; YMEHHE HUCII0JIb-
30BaTh TEOPETHKO-
MHOJKECTBEHHbIH arl-
napar A5 OTIMCaHHA
peaJIbHBIX MPOLIECCOB
Y SIBJICHHH H IIPH pe-
LIEHHH 33714, B TOM
qHCIIe U3 JPYTHX
y4eOHBIX MPeIMETOB;

ly) BnageHue
METOOaMH
JI0Ka3aTeNbCTB,
aropuTMaMH
pelICHHKA 3a0a4;
yMeHHe
(dhopMyIupoBaTh
onpezeneHus,
AKCHOMBI U TEOPEMBI,
TIPUMEHSATD HX,
NPOBOJMTH
JOKa3aTCJIbHbIC
paccy>KIeHHs B Xo1e
peuieHus 3aaa4

ONnepHupyeT OCHOB-
HBIMH MaTeMaTH-
YEeCKUMH MOHATHS-
MH U3 TEOPHH
MHOXECTB, BIaIeeT
METOAAaMH JI0Ka3a-
TeNbCTB, alNTOPUT-
MaMH, apryMeHTH-
PYs CBOH paccyx-
JEeHUS

BJIaJIEET MOHATHAMH U3
TEOPHH MHOXKECTB, apry-
MEHTHPOBaHHO JOKa3bl-
BaeT MaTeMaTHYECKHE
YTBEpPIKIEHHA

npaKkTH4e-
CKHE 3a1a-
HHA HA OOKa-
3aTeJIbCBO

36) ymeHue onepH-
pOBATh MOHATHAMHU:
rpad, cBsA3HEIH rpad,
nepeBo, LMK, rpad
HA TJIOCKOCTH; yMe-
HHE 3aJaBaTh WU OMNU-
CBIBaTh rpadsbl pas-
JIHYHBIMH cniocoba-

OIepHpyeT OCHOB-
HbIMH MOHATHAMH
TeopHH rpadoB U
TEOPHH BEPOSTHO-
cTeH

BIAJIEET TOHATHAMM:
rpad, nepeso M Ap., ciuy-
yaiiHoe COOBITHE H ero
BEPOSITHOCTh

npaKTHye-
CKHe 3a/a-
HHA Ha BbI-
YHCIEHHE
BEPOATHOCTH
coOBITHA ¥
MOCTPOEHHE

rpados




MH; HCTIONb30BATh
rpadbl IpH peLIeHHH
3ajay;

8y) ymMeHuHe
ONepHpOBaTh
MIOHATHAMMU:
CJIy4aHHBIH OMNBIT H
cmyvaitHoe coObITHE,
BEPOSTHOCTh
CIy4alHOTro
COOBITHS; YMEHHE
BBIYHCIIATh
BEPOSATHOCTH C
HCIOJB30BaHHEM
rpadHyecKux
METOJI0B; IPHMEHATH
(hOpMYITBI CITOKEHHSA
U YMHOXEHH:A
BEPOATHOCTEH,
KOMOWHATOpHbIE
¢baxThl U hopMyTBI
NIPU pelleHHH 3a7ay;
OLIEHUBATh
BEPOATHOCTH
peanbHbIX COOBITHIA;
3HaKOMCTBO CO
CIIy4aidHbIMH
BEJTHYHHAMH; YMEHHE
MPHBOJUTD [IPHMEPBI
MpOSBIEHHS 3aKOHA
OonbIIMX YKCET B
NPUPOIHBIX U
0OIIECTBEHHBIX
SIBIIEHHAX;

46) ymenue cpoboa-
HO OTEepUpOBATh NO-
HATUAMM: COYETAHHE,
MEPECTaHOBKA, YUCIIO
CcoYeTaHUH, YUCIOo
niepecTaHOBOK; OH-
HoM HeroToHa; yme-
HHE NIPUMEHATE KOM-
HuHaTOpHBIE GaKThI U
paccyKaeHus ans
pelleHHs 3a1a4;

8y) ymeHue
OIepHpOBaTh
MOHSATHIMH:
CIy4YaiHBIH OMBIT M
ciy4daiiHoe coObITHE,
BEPOSATHOCTh
cy4aifHOro
cOOBITHSA; YMEHHE
BBIYHCIIATh
BEPOSATHOCTb C
HCTONb30BAHHEM
rpadyecKnx

ONEpPUPYET OCHOB-
HBIMH TTIOHATHAMH
TEOPUH BEPOATHO-
cTei

BJIAJEET TOHATUSAMH:
ciyyaiiHoe coOBITHE H
€ro BeposATHOCTb, 3J1e-
MEHTaMH KOMGHHaTOpH-
KH

npakTH4e-
CKHe 3aja-
HHs Ha BbI-
yHCIEHHE
BEPOATHOCTH
COOBITHS




METOJI0B; IPUMEHATH
(hopMyIIbI CIIOIKEHUS
H YMHOJKEHHSA
BEPOATHOCTEH,
KOMOHMHaTOpHbIE
daxTel B GopMybl
TIPH PELUIEHHH 3a/1a4;
OLICHHBATh
BEPOATHOCTH
peabHbIX COOBITHIA;
3HAaKOMCTBO CO
CIy4alHBIMH
BEJIMYMHAMH; YMEHHE
NPHBOJNTb NIPHMEPLI
NPOSBIICHUS 3aKOHA
GonplKX YUCe B
NIPHPOIHBIX H
o011eCTBEHHBIX
SBTICHHSX;

56) ymeHue onepu-
pOBaTh MOHATHAMH:
HaTypaJIbHOE YMCIIO,
LIEJIOE YHCJI0, OCTa-
TOK 10 MOZYJIK, pa-
LIMOHATIEHOE YHCIIO,
UppaLHoHalIEHOE
YHCJI0, MHOYKECTBA
HaTypaJlbHBIX, Lie-
JIBIX, PALIMOHATIBHBIX,
JEHCTBUTENBHBIX YH-
cell; YMEHHE HCMOIb-
30BaTh [PH3HAKH Jie-
JIMMOCTH, HaUMEeHb-
1A OO oeTU-
TeJIb U HAHMEHbLIee
obliee KpaTHOe, ai-
roput™ EBruinia rpu
PeIIeHHH 3a/1a4; 3Ha-
KOMCTBO C pa3Jjiuy-
HBIMH TTO3HLIHOHHBI-
MH CHCTEMaMH CYHC-
JIEHHS;

7y) ymeHue
OnepupoBaTh
TIOHATHSIMH: CpelHee
apu(METHYECKOE,
MeauaHa,
HauOoJbllee 1
HaWMeHbIlIee
3HAYeHMs, pa3max,
Jaucnepcus,
CTaHJapTHOE
OTKJIOHEHHE
yucaoBoro Habopa;
YMEHHE W3BIIEKaTh,
WHTEpNpeTHPOBATh
HHOpMALIHIO,
MIPeCTABJIEHHYIO B

HaXOJHTh 3Haue-
HU$ KOpPHA HaTy-
panbHOH CTEMEHH,
CTEIEHU C paLuo-
HaJlbHBIM T10Ka3a-
TeJeM, UCTIONb3YS
NIPH HEOOXOAUMO-
CTH BBIUMUCITMTEITb-
HbIE YCTPOICTBA;
TONTb30BaThCS
OLIEHKOH U Ipu-
KHJIKO# MpH Tipak-
THYECKHUX pacye-
Tax;

BBIYHCIIATH 3Haue-
HUS YHCIIOBBIX H
OyKBEHHBIX BhIpa-
JKEHHUH, OCYLLIECTB-
T HeoOXOTUMBIE
MOJICTAHOBKH H
npeobpa3zoBaHHA

TOYHOCTb U NPaBHJIb-
HOCTb BBITIOJIHEHHA
apudMeTHUeCKUX NeH-
CTBHH, coYeTasl yCTHBIE H
MUCbMEHHbIE NPHEMBI;
NpaBHABHOCTH U Liesie-
coo0pa3HOCTh NpUMeEHe-
HHS BHIYHCITHTENIBHBIX
YCTPOKCTB;

TOYHOCTb OLIEHKH U IPH-
KH/IKM NP TIpaKTHye-
CKHX pacueTax;
TOYHOCTh HAXOKJIEHUA
3HA4YeHHs KOPHA HATY-
PaJIbHOH CTEIEHH, CTere-
HH C paLMOHAIbHBIM T10-
KazaTenem

npaKTHye-
CKHE 3a1a-
HHs Ha BBI-
YHCIIeHHE




Tabnuiax, Ha
JMarpaMmmax,
rpadukax,
OTpaXKaIOLIYIO
CBOMCTBA peaTbHbIX
MPOLIECCOB
SIBJICHUH;
MPeaCTaBIIATh
uH(opmaLHio ¢
TOMOILIBIO TAOIHI[ H
Marpamm;
HCCIIeI0BaTh
CTATUCTHYECKHE
IAHHBIE, B TOM YHCIIE
¢ IpUMEHEHHEM

rpaduueckux
METOJIOB H
3JIEKTPOHHBIX
CpenCTB;
HAaXOJHTh 3HaYe- TOYHOCTE M TIPABHIIb- mpaKTH4e-
66) ymenue cBoOOA- | HHA KOPHS HATY- HOCTb BBITIOJTHEHHS CKHe 3a/1a-
HO OIEPUpOBATh MO- | palibHO# cTeneHy, | apudMeTHUeCKUX Aeid- HHS Ha BbI-
HATHUAMM: CTETIEHb C | CTENEHM C pallMo- | CTBHH, COUYETas YCTHBIE H | YHCIICHHE
LEJIBIM TIOKA3aTENEM, | HANIbHBIM MOKa3a- | MUCbMEHHbIE IPHEMBI;
KOpEHb HaTypalbHOW | TeneM, norapudmMa, | NpaBHIBHOCTH W LiEJe-
CTETIEHH, CTETIEHb C HCTIONB3YA NPH co00pa3zHOCTL NpUMEHE-
PaLMOHAIIbHBIM M10- HeoOX0AMMOCTH HHS BBIYHCIHTENBHBIX
Ka3aTeJIeM, CTENEHb C | BEIYMCIMTENbHBIE | YCTPOMCTE;
NeMCTBUTENBHBIM YCTpPOMHCTBa; TOYHOCTbL OLIEHKH U NpHU-
(BeleCTBEHHBIM) MO- | MOAB30BATHCS KHJIKH TIPH TIpaKTHYe-
KazaTesieM, Jiora- OLIEHKOM ¥ IpH- CKHMX pacuerax;
pudM uMCa, CHHYC, | KMAKOM MpH Mpak- | TOYHOCTh HAXOXKAEHHS
KOCHHYC U TaHI'€HC THYECKHX pacye- 3HaueHHs KOpHS HaTy-
NIPOM3BOJIBHOIO HHC- | Tax; panbHOH CTeneHu, cTene-
na; BBLIYUCJIATE 3HAYe- | HU C palHOHANLHBIM II0-
HHSA YUCIIOBBIX H KazaTeneMm, jorapudma
2y) yMeHHe OyKBEHHBIX BhbIpa-
OIMepHpOBaTh JKEHMH, OCyLLIEeCcTB-
TOHATHSMHU: CTETNEHb | 199 HeOOXOIHUMBIE
YHclia, Torapuhm TMOICTAHOBKH H
YMCIa; YMEHUE npeobpa3zoBaHus
BBIMOTHATH
BBbIUHCIIEHHE
3HaYeHUH
npeoOpa3oBaHMs
BbIpaJKEHHH CO
CTETEHAMHU U
norapupmMamu,
npeobpazopaHus
InpobHo-
palMOHANBHBIX
BhIpaYKeHHI;
peluarb ypaBHe- PaLMOHAIBLHOCTS petie- npaxkTHye-
76) yMeHHe ornepH- HUS, HEPABEHCTBA, | HHMsA ypaBHEHHWIA, CKHe 3aJa-

POBaThb NMOHATHAMM!
TOXKIECTBO, TOXIE-

MpOCTeHILIHE CH-
CTEMBI ypaBHEHHﬁ,

TNMpaBHIIBHOCTL H paliHo-
HaJIbHOCTb PCLICHHA HE-

HHA Ha JOKa-
3aTCJILCTBO H

CTBEHHOE Npeobpa3o- | UCMoMB3Ys, B TOM PaBEHCTB, HCIIONb3Ys peLueHHe
BaHHe, YpaBHEHHE, yHCile, CBOHCTBA pasnU4HBIE METO/EL, B YPaBHEHHH,
HEpPABEHCTBO, CUCTE- | YHKUHH U UX TOM 4ucIie, TpaduuecKuil | cHCTEM

Ma ypaBHEHHH M He- | rpadukH NpPaBWIbHOCTh M PallMO- | YpaBHEHHH




PaBEHCTB, paBHO-
CHIILHOCTh YpaBHe-
HUIi, HEpaBEHCTB U
CHCTEM, paliHOHaJIb-
Hble, HPPaLAOHAb-
Hbl€, I0Ka3aTelbHbIE,
CTeNeHHbIe, JIora-
pUOMHYECKHE, TPH-
FOHOMETPUYECKHE
YpaBHEeHMs, HepaBeH-
CTBa U CUCTEMBI;
yMEHHE peliaTh
YPaBHEHHUs, HEPABEH-
CTBa U CHCTEMBI C
TIOMOILBIO Pa3/Iny-
HBIX IPHEMOB; pe-
LIaTh YpaBHEeHHUS,
HEepaBEeHCTBA W CH-
CTEMBI C MapaMeT-
POM; IPHMEHATH
YpaBHEHUs, HEPaBEH-
CTBa, UX CHCTEMBI
JUTS pelleHHsa MaTe-
MAaTHUYECKHX 337124 U
3a/1a4 U3 pa3sIU4HbIX
obnacreii HaAyKH H
peanbHOH KH3HH;

3y) ymenue
onepupoBaTh
MTOHATHAMH:
palHoHaNbHbIe,
UppalMOHalbHbIe,
NOKa3aTeNbHEIE,
CTEIIEHHEIE,
norapuMHUecKHe,
TPUTOHOMETPHYECKHE
YpaBHEHHS U
HepaBeHCTBa, UX
CHCTEMEL;

HaJIbHOCTh PEIIEHUS CH-
CTEM ypaBHEHHH, Uc-
NOJb3ys CBOHCTBA
GbYHKLHH 1 HX TpadHKH,
a TakKe METObl IMHEH-
HOM anreOpsl

86) ymeHue ceoboa-
HO OINlepHpOBaTh MO-
HATHAMH: rpaduk
¢yHKLMY, obpaTHas
(dYHKUMS, KOMIIO3U-
1118 QYHKLMH, JIH-
HeliHas QyHKUKS,
KBaJlpaTH4HasA PYHK-
LM, CTENeHHas
(yHKIMS ¢ LIeTbIM
noKasareneM, TPUro-
HOMETPHUYECKHE
¢dyHK1IMH, oOpaTHbIE
TPHTOHOMETPHUECKHE
GyHKIMH, IOKa3a-
TeNnbHas | Jorapug-
MH4YecKas QYHKIIMH;
yYMEHHE CTPOHTE
rpaduku GyHKLHUH,

onpenesaTh 3Haue-
HUs GYHKLMH, 3a-
JaHHBIX pa3nuy-
HBIMM criocobamu;
OTMCHIBATE TI0
rpaduky u B npo-
CTEMIIMX cy4asx
1o ¢hopMmyJe nose-
JIEHHE U CBOICTBA
(dyHKLMIH, Haxo-
JIHUTb UX HAaHOOJIb-
UIHE U HAUMEHB-
LIHe 3HAYEeHHA

MpaBUJIBHOCTH OTpee-
TIeHUs 3Ha4eHHs QYHK-
LM 110 3HAUYEHHIO apry-
MEHTA NPH pasIuYHbIX
criocofax 3amaHus QyHK-
LIMH,

TOYHOCTH NOCTPOEHUS
rpa(uKoB U3yUeHHBIX
(YHKLHA;

NPaBHILHOCTb OMUCAHUSA
1o rpaduKy H B npo-
CTEHIIHX CIIy4asx Mo
thopmyne noeeneHue U
cBO¥cTBa (QPYHKLMH,
HAXOIMTb N0 rpaduxy
(hyHKUHH HauOOoMbILIHE U
HaWMeHbIIHe 3HAUSHHUS;

npaKTHye-
CKHe 3a7a-
HHS Ha T10-
CTPOEHUE
rpaukoB
(YHKLMH,
HAXOKIAECHU
3HaYEHHA
byHKIMH




BBITIOJHATH Mpeobpa-
30BaHUS rpahHKOB
byHKUWi;

yMeHUe Hc-
NOJIB30BaTh rpa KU
byHKUME A8 u3yde-
HHS TIPOLIECCOB H 3a-
BHCHMOCTE#H NpH pe-
IIeHHH 337134 U3 JIpy-
rUX y4eOHbIX Npen-
METOB H M3 peabHOMH
JKU3HM; BBIPDKATD
(dbopMynamu 3aBUCH-
MOCTH MEXIY BeJU-
YHHAMM;

YMEHHE CBO-
601HO onepupoBaTh
TIOHATHIMM: YET-
HOCTh (PYHKLIMH, Tie-
PHOIUYHOCTD (QYHK-
LM, OrpaHHYEH-
HOCTb QYHKLHH, MO-
HOTOHHOCTb (YHK-
LIUH, SKCTPEMYM
dyHKUMH, HAaUOONB-
1Iee U HaMEHbLIee
3HauYeHHs QYHKIHH
Ha TIPOMENKYTKE;
YMEHHE NMPOBOAHTHL
HCCJIEOOBAHHE (b}/HK-
LTHH;

YMEHHE HC-
MOJIb30BaTh CBONCTBA
¥ TpaduKku QyHKLMH
IS pelleH s ypaB-
HEHMH, HepaBeHCTB H
3aja4 c rapaMeTpa-
MH; u300paxkaTh Ha
KOOPAHWHATHOM Iioc-
KOCTH MHOKECTBa
pELLEHHUI ypaBHEHHI],
HEepaBEHCTB W HX CH-
cTeM;

5y) ymenue
OMepUpoBaTh
TIOHATHUAMM:
paLMOoHaIbHAs
byHKLu,
NoKazaTeNbHas
(pyHKLMA, CTENEHHas
dyHkuMg,
norapudMHuecKas
dyHKIMA,
TPUTOHOMETPHYECKHE
(yHKUMH, 0OpaTHEIE
(YHKLUMH; yMEHHE
CTPOUTH rpadHKu




M3YUYEHHBIX
GbyHKUMH,
HCTIONIb30BATh
rpaduKHy TIpH
H3YUYEHHH NIPOLIECCOB
W 3aBHCHMOCTEH, IpH
PELUEHHH 3a/1a4 H3
JPYTHX y4eOHBIX
TNpeAMETOB H 3a1a4
W3 peasbHOH XKHU3HHU;
BBIpaXKaThb
thopmymamu
3aBHCHMOCTH MEXKIY
BEJIHUHHAMH;

90) ymenue cBobo-
HO ONepupoBaTh 10-
HATUSAMMU: NIOCIeN10-
BaTe/IbHOCTH, apH(-
MeTH4ecKas rporpec-
CHsl, TeOMeTpHUecKas
nporpeccus, Gecko-
HEYHO yOBIBaroIIas
reoMeTpuyeckKas
MpOrpeccus; yMeHHe
3a/1aBaTh Mocye10Ba-
TEJbHOCTH, B TOM
yHcie ¢ OMOILLBIO
peKyppeHTHBIX ¢op-
WAL

4y) ymenue
OTepUpOBaTh
HOHATHAMH:
byHKLMS,
HernpepbIBHAS
dyHKLMA,
NpOM3BOHAS,
nepsooOpasHad,
ornpe/eNeHHbIH
HHTETPAN; YMEHHE
HAXOJHUThb
NIPOU3BOJHbIE
3IeMEHTapHBIX
(YHKLIMH, UCTIONB3YH
CTpaBOYHBIE
MaTepHabl;
HCC1eN0BaTh B
MpOCTEeHUINX CIyqasx
(yHKLMH Ha
MOHOTOHHOCTB,
HaXOJHUThb
HaubonbIIHE H
HauMeHbIHe
3HauYeHus QyHKLHIi;
CTPOUTh rpaduKH
MHOTO4JIEHOB C
HCTIOJIB30BaHHEM
amnmnapara
MaTeMaTHYECKOIo

OmnepupyeT NoHs-
THAMH MaTeMaTH-
YeCcKOro aHajlu3a;
BBIYUCIISTD TIPOM3-
BOJIHbIE M MEPBO-
o0pasHele pa3nuy-
HBIX QYHKIMH, He-
TNOJb3Ys CIpaBOy-
HBIE MaTepHAIIBI;

NpaBUJIBHOCTH OMpene-
JIeHUWs M 3aJaHus noce-
JIOBaTeIbHOCTH,
NpaBUJIBHOCTH OMNpese-
TIeHHs 3HaUYeHHs QYHK-
LMY 110 3HAUEHHIO apry-
MEHTA NPH Pa3THUYHBIX
cnocobax 3anaHus QyHK-
LIHH;

NPaBHILHOCTh OMUCAHHA
Mo rpaduKy U no hopmy-
Jie NOBeJieH!e U CBOHCTBA
(YHKLMH, HAXOJUTS IO
rpaduky GyHKUMH
HaubonbIIHE H
HauMeHbLIHE 3HAYEHHUS;
NPaBHIILHOCTH BBIUMCIIE-
HMS IPOU3BOJIHBIX JJ1e-
MEHTAPHBIX (QYHKLIHIH,
UCTIONB3YS CIIpaBOYHbIE
MaTepUabl;
TIPaBHIIBHOCTH BBIUHKCIIE-
HHA NIepBo0OpasHBIX
9NIEMEHTApHBIX (QYHKLMIA,
HCTIONB3Ys CIPaBOYHbIE
MaTepHabl;
NPaBHIBHOCTBBIYHCIIE-
HHSA TIPOU3BO/IHBIX 3J1e-
MEeHTapHbIX QYHKUHH,
MCTIOJNB3YS CIPaBOYHBIE
MaTepHalbl;
NPaBUJIBHOCTb BbIYHCIIE-
HUS NepBooOpasHbIX
3MIeMEHTAPHBIX QYHKIIHIA,
MCIOJIb3YS CIIPABOYHBIE
MaTtepHabl;

npaKkTHYe-
CKHMe 3ajia-
HHS Ha Bbl-
YHCIIeHHe
MPOM3BOI-
HBIX, HCCIlE-
JIOBaHHE
dyHKIMH ¢
TIOMOLUBIO
MPOM3BOJ-
HBIX




aHanuza; NpHMEHATh
MIPOH3BOIHYIO MPH
pELIEHHH 3a1a4 Ha
IBH)KEHHE, pellaTh
IIPpaKTHKO-
OpHEHTHPOBaHHEIE
3aJa44 Ha
HauOOJBIIHE H
HaHMEHbIIIHE
3HAYeHHA, HA
HaXOXKAEHHE TYTH,
CKOpOCTH H
YCKOpEeHHs

106) ymeHue onepu-
POBATb NOHATHAMH:
HETIPEPBIBHOCTD
(YHKUMH, aCHMIITO-
ThI rpaduka GyHK-
LMK, IepBas M BTOpas
MpOM3BOAHAS (PYHK-
LIMH1, FreOMeTpHYe-
CKHH M DU3HYECKHA
CMBICIT IPOHU3BOJHOM,
niepeoobpasHas,
onpefeNeHHbIH HHTe-
rpaj; yMeHHe Haxo-
JHUTb AaCHMIMTOTHI
rpaduka QyHKLHM;
YMEHHE BBIYUCIIATD
NPOW3BO/IHBIE CYM-
MBI, TPOU3BEIECHH,
YaCTHOT'O ¥ KOMIIO-
3ULMH QYHKLMH,
HaXOJIHThk YpaBHeHHe
KacaTebHOH K Tpa-

UKy QyHKUHM;

YMEHHE HC-
NI0J1b30BATh [POU3-
BOJHYIO J7I HCCTIe-
J0BaHUS DYHKLMH,
JU14 HaxO)KeHHUS
HaWIy4lIero pewie-
HMS B IPUKJIA/IHBIX, B
TOM 4HCIIE COLIMAIb-
HO-3KOHOMHYECKHX H
(u3HUecKUX 3a1ayax,
115 OTIpeieNIeHHs
CKOPOCTH H yCKOpe-
HHA; HAXOJHTh ILIO-
maau u o0semMsl hu-
T'yp € NOMOLIBIO HH-
Terpanaa; NpUBOAHTD
NpUMEpbl MaTeMaTH-
4ecKOro MOAEeIHpo-
BaHUs C MOMOLLBIO
nuddepeHIHATBHBIX
YpaBHEHHH;

HCCIIeIOBATh
(byHKLIMH Ha MOHO-
TOHHOCTb, HaX0-
IUTH HaUOONbIIHE
W HauMeHbIlHe
3HaYeHus QyHK-
LM, CTPOHTH Ipa-
(huKH MHOTOUYJIE-
HOB M npocTeimx
paLMOHANBHBIX
yHKLMIH C HC-
NOJIL30BaHUEM anl-
napara MaTeMaTH-
YeCKOro aHaNn3a,

TOYHOCTb Y IPABHIIb-
HOCTb MCCIIeJOBaHUS
(YHKUHMH HA MOHOTOH-
HOCTb, HAXOJKICHHUS
HauOONBIIHX U
HaWUMEHBIIHUX 3HAYEHHH
byHKLHiA;

TOYHOCTB TIOCTPOEHHS
rpadukoB QyHKumii
HCTIONB30BaHHEM arma-
paTa MaTeMaTHYeCKOro
aHanmu3a;
PaLMOHATLHOCTb BBIYHC-
JIEHHS ILIOLaneH ¢ uc-
T0JIb30BaHHEM TIEPBOOD-
pasHoii

npaKTHYe-
CKHe 3a/1a-
HHUS Ha BbI-
YUCIIEHHE
NPOM3BOJI-
HBIX U HHTE-
rpasnos, Uc-
ClleIOBaHHE
dhyHKLH#H ¢
HOMOLIBIO
TIPOU3BO/-
HBIX




4y) ymenue
onepHpoBaTh
NOHATHAMU:
bynxims,
HerpepbIBHAs
byHKUMSA,
MPOW3BO/IHAA,
nepBoobpazHas,
OTpeaeneHHbIH
UHTErpal; yMeHHe
HaXOIHTb
NIPOM3BOAHEIE
37IeMEHTapHbIX
GYHKLUMH, UCIONB3Y S
CIIpaBOYHEIE
MaTepuabl;
HccIIeI0BaTh B
IIPOCTEHILHX Cllydasx
¢byHKUHH Ha
MOHOTOHHOCTb,
HaXOIHTh
HauOoJbILIHE U
HaWMEHBIIINE
3HaYeHUs QYHKLMH;
CTpOMTE rpadHKH
MHOT'OUJIEHOB C
HCTIONb30BaHHEM
annapara
MaTeMaTHYECKOTO
aHaM3a; NPUMEHATD
NPOU3BOIHYIO NPH
peLlIeHuy 3a1a4 Ha
IBHXXEHHE, pelaTh
NPaKkTHKO-
OpPHEHTHPOBaHHBIE
3a7a4uM Ha
HaubOoNbIINE U
HaUMEHBLIHE
3HAUEHHS, Ha
HaXOXKIEeHHE MYyTH,
CKOPOCTH H
YCKOpPEHHS;

116) ymeHue onepu-
pOBaThb MOHATHAMH:
KOMILIEKCHOE YHCIIO,
CONPSKEHHbLIE KOM-
TJIEKCHBIE YHCIa,
MOJIYJIb U apryMeHT
KOMILIEKCHOTO HHC-
na, oopma 3anucH
KOMIUTEKCHBIX YHCel
(reomerpuueckas,
TPUrOHOMETpHYEcKas
u anrebpauyeckas);
YMETb NPOH3BOIHTh
apudMeTHUecKHe
JIEHCTBHA C KOM-
TJIEKCHBIMH YHCIIa-

OnepHUpyeT MOoHS-
THEM KOMIIJIeKC-
HBIX YHCEN, U OeH-
CTBUH HaJl HUMH,

apryMeHTHpyH
CBOE pelieHHe

BJIaJIeeT NOHATHEM KOM-
TJIEKCHOE YUCII0, BBIMO-
HfIET NIPaBUJILHO JeH-
CTBHA HaJl KOMIIJIEKCHBI-
MH YHCIaMH

npaKTHe-
Ckue 3a/a-
HUS Ha OeH-
CTBHS HaJ
KOMILIEKC-
HBIMH YHC-
J1aMH




MH; IIPHBOJMTE MpH-
MEpbI HCTIOJIb30BaHHUA
KOMILIEKCHBIX YHCEJ;

126) ymenue cBo-
00IHO onepHpoBaTh
NOHATHAMH: CpefiHee
apu(MeTHYecKoe,
MeaHaHa, Hauoob-
1Iee U HauMeHbILEee
3HAYeHHs, pa3Max,
JUCNepcUs, CTaH-
JapTHOE OTKJIOHEHHE
[11 OMHCAHKS YHC-
JIOBBIX aHHBIX; YMe-
HHE HCCIIEIOBATh
CTATHCTHYECKHE JaH-
HBIE, B TOM YHCJIE C
NpUMEeHeHHEM rpa-
(hHYeCKHX METOIOB H
3IIEKTPOHHBIX
cpencTB; rpaduyecku
MCCIIeIOBATh COB-
MeCTHEIE Habmoie-
HHS C [IOMOILBIO JHa-
rpaMM pacceuBaHHUs
H JIMHelHOH perpec-
CHH;

7y) yMeHHe
OnepUpoBaTh
TIOHATUSIMH: CpeHee
apudmeTHUeCKoe,
MeJHaHa,
HauOosbliee U
HauMeHblIee
3HAUEHHS, pa3Mmax,
oUcepcus,
CTaHIapTHOE
OTKJIOHEHHE
YHCIIOBOTO Habopa;
YMEHHe M3BJIEKATh,
HUHTEpPIIPETHPOBAThL
HH(OpMaLHIO,
Mpe/ICTaBISHHYIO B
TabnMLax, Ha
Juarpammax,
rpadukax,
OTPaXKAIOLIYIO
CBOHCTBa peaslbHBIX
MpOLECCOB U
SIBJIEHHH;
NIPECTABIIATh
HH(pOpMALIHIO C
NIOMOUIBIO TaOIHLL U
auarpamm;
HCCIIEOBATh
CTATHCTHYECKHE
JaHHbIE, B TOM YHCIIE
C MPHMEHEHHEM

OTIEPUPYET OCHOB-
HBIMH TTOHATHAMH
CTaTHCTHKH, HC-
CIIEyeT COBMECT-
Hbl€ HaOMIOIEHHS C
MIOMOLIBLIO AMa-
rpamMm, B TOM YHC-
7ie ¢ IPUMEHEHHEM
rpaduyeckux me-
TOZIOB M 3JIEKTPOH-
HBIX CPE/ICTB

BJIaJIe€T OCHOBHBIMH IO~
HATUAMU CTATUCTHKH,
YMEEeT UHTaTh JHarpam-
Mbl, IpuMeHsieT rpadu-
YECKHE METO/Ibl H 3/eK-
TPOHHbIE CPEeICTBa

npaKTH4Ye-
CKHe 3a7a-
HMA Ha pe-
IIeHHKe 3a7ay
CTaTHUCTHKH,
YTeHHEe qHa-
rpaMm




rpaduiecKix
METOZOB H
3NEKTPOHHBIX
CpencTB;

136) ymenue Haxo-
JIUTh BEPOSITHOCTH
COOBITHIA C HCTTIONE-
30BaHUeM rpaduye-
CKHX METOJIOB; MpH-
MEHSTh 7151 pELIEeHHUS
3ana4 GOpMYJIbI
CIIOXKEHUS W YMHO-
JKEHHS BepOATHO-
cTei, popmymy nosu-
HOH BepOATHOCTH,
dopmyiry BepHyiuy,
KOMOWHATOpHBIE
¢daxTsl ¥ hopMybI;
OLIEHHBATh BEPOAT-
HOCTH peaibHBIX CO-
ObITHIT; yMEHHUE ome-
PUpOBaTh MOHATHS-
MH: cITy4aiiHas BelH-
4MHa, pacnpeaeseHre
BEpOATHOCTEMH, MaTe-
MaTHUYecKoe 0yua-
HHe, TUCTIEPCHS U
CTaHIapTHOE OTKIO-
HEHHUE CITyuaiHoil
BEJIMYHHBI, PYHKLIHH
pacripefeneHus 1
MJIOTHOCTH PaBHO-
MEpHOro, NMoKaza-
TeIBbHOTO U HOp-
MaJIbHOTO pacrpene-
JIEHHH; yMEHHe He-
MOJIb30BaTh CBOMCTBA
H3yUYeHHBIX pacrnpe-
JIeNeHHii U1 pelie-
HHA 33a1a4; 3HAKOM-
CTBO C TIOHATHAMH:
3aKOH OONBLIMX YM-
ceJl, METOBI BBIDO-
POYHBIX HCClleloBa-
HUii; yMEHHE NIPHUBO-
IUTH NPUMEPHI NPOo-
SIBTIEHHS 3aKOHA
GONBLIMX YUCeN B
NPUPOIHBIX U 00Lue-
CTBEHHBIX SBJICHHAX;

8y) ymenune
OnepHpOBaTh
MOHATUAMM:
CITy4aiHbIH OMBIT U
cnyyaifHoe coOBITHE,
BEPOSTHOCTH
cllyqalHOro
coObITHS; YMEHHe

onepHpyeT OCHOB-
HbIMHU MOHATUAMH
TEOPHH BEPOATHO-
CTeH, HCIOb3ys
rpadH4ecKkue Me-
TOIBI peLieHus
3anay

BJlaficeT OCHOBHBLIMH MO-
HATHAMH TEOPHH BEpPO-
ATHOCTEH, peluaer 3aaa-
YH, HCIIOJIb3YA TEOPEMbBI
1 GOpMYJIbI

TIpaKTHYe-
CKHe 3aja-
HHS Ha BbI-
YHCIIEHHE
BEPOATHOCTH
coOBITHS,
COCTaBJIEHHE
3aKOHa pac-
npeaeneHns
CIIy4alHOH
BEJIMYHHEI,
HaXOoKIeHHe
YHUCIIOBBIX
3Ha4YEeHHUH
Cily4alHOMH
BEJTHUHHBI




BBIYUCTIATE
BEPOSATHOCTD C
UCTIONb30BaHUEM
rpadH4YecKux
METOOB; IPUMEHSATH
dhopMyIbl cnoskeHUs
W YMHOXKEHHS
BEPOATHOCTEH,
KOMOHMHATOpHbIE
daxTbl U GOpPMYIIBI
TNpH pellieHHH 3a/1ay;
OLIEHHBATh
BEPOSITHOCTH
peanbHBIX COOBITHIA,
3HAKOMCTBO CO
CITy4YaiiHBIMH
BEJTMYMHAMH; YMEHHE
NPUBOIMTHL NPHMEDHI
MpPOSIBNEHHUS 3aKOHA
OONBILIMX YHCET B
NPHPOAHBIX M
00LIEeCTBEHHBIX
SBIIEHHAX;

146) ymeHue cBO-
6o1HO onepUpoBaTh
TIOHATHAMM: TOYKa,
npsaMasi, I0CKOCTb,
MPOCTPaHCTRO, OTpe-
30K, JIy4, IUIOCKHH
Yro, AByrpPaHHbIi
YTOJ1, TpeXTpaHHbIH
YroJ, epeceKaroi-
ecs, napajuienbHble U
CKpelluBatoIyecs
NpsiMble, Napajiienb-
HOCTb U NepreHIu-
KYJSPHOCTB IPAMBIX
U TUIOCKOCTEH, yron
MEXIY MPAMBIMH,
YroJ1 MEXKIy NpsAMOH
H TUIOCKOCTEIO, YOl
MEX Iy II0CKOCTAMH;
YMEHHE HCTIOJB30-
BaTh [1PH pELUEHUH
3a[a4 U3yueHHbIE
(haKTbl U TEOpEMBI
TUTAaHUMETPHH; yMe-
HUWE OLIeHHBaTh pas-
Mepbl 00BEKTOB B
OKpY’KaroLLEM MHUDE;
YMEHHE ONepHpPOBaTh
TMOHATUSAMH: MHOTO-
TrPaHHHUK, CEYEHHE
MHOTOrpaHHHKa,
MpaBHJIbHBIH MHOTO-
rPaHHUK, MpH3Ma,
nupamMuaa, Gurypa v
MOBEPXHOCTD Bpallle-
HUsl, UMJIHHAP, KO-

pacno3HaBaTh Ha
yepTexax U MoJie-
JIX [IpOCTpaH-
CTBEHHbIE (OPMBI;
COOTHOCHTB TpeX-
MepHble 00BEKTBI C
HX OMHCAHUAMH,
H300pasKeHUSMH;
OINUCHIBATE B3a-
HMHOE pacrono-
HKEHHE NPAMBIX U
TUTOCKOCTEH B TIpO-
CTPaHCTBE, apry-
MEHTHPOBaHHO
paccykaath 00
3TOM pacrnonoxKe-
HHUH

NpaBHJILHOCTE pacno3Ha-
BaHHUS Ha YepTexkax u
MOJeNsX NpocTpaH-
CTBEHHBIX QOpM;
000CHOBaHHOCTb COOTHeE-
CEeHHs TPeXMEPHBIX 00b-
€KTOB C HX OIMCAHHAMH,
H300paXKeHUAMH;
000CHOBaHHOCTL OIHCA-
HH$I B3aMHOTO pacro-
JIOKEHHS NPSAMBIX H
TUTOCKOCTEH B MPOCTPaH-
CTBe, apryMeHTUpPOBaH-
HOCTb CY)KIeHHH 00 2TOM
PacroNoKEHUH

npaKTHye-
CKHe 3a1a-
HHS Ha pe-
LIIEHHWE Teo-
MeTpuye-
CKHMX 3a1a4




Hyc, wmap, chepa,
pa3BepTKa [OBEPXHO-
CTH, CeueHUs KOHyca
M LIMITHHApA, Napai-
JieJbHbIE OCH HITH
OCHOBaHHIO, CEUEHHE
1apa, IoCKOCTh,
Kacatomascs chepsl,
LWIMH/IPA, KOHYCa;
YMEHHE CTPOHTD Ce-
YyeHHe MHOTOrpaHHH-
Ka, u300paxaTb MHO-
rorpaHHMKH, QHUIypel
H TIOBEPXHOCTH Bpa-
IIIEHMS, UX CEUEHHS, B
TOM YHCIIE C IOMO-
IIBIO 3JIEKTPOHHBIX
CpPeNCTB; YMEHHE
TIPUMEHATE CBOWCTBA
reoMeTpu4ecKHx hu-
ryp, CAMOCTOATE/ILHO
(dbopMyJIUpOBAThL
onpeie/ieHns H3y4a-
eMbIX GUryp, BEIIBH-
raTh THNOTE3bl O
CBOMCTBaX M MpH3Ha-
KaX reoMeTpHYECKHX
¢uryp, 000CHOBBI-
BaTh MJIH OIIPOBEp-
rath UX; yMEHHe
NPOBOJMTH KJIACCH-
bukauuio Guryp no
pa3IMuHBIM TPH3HA-
KaM, BBITMIOJIHATH He-
00XOMUMEBIE IOTION-
HMTE/bHBIE MOCTpPOE-
HUS,

9y) yMeHHe
OTEepHpPOBATh
TOHATHAMM: TOUKA,
npsAMas, IJI0CKOCTh,
NpOCTPaHCTBO,
IBYTPaHHBIH yrod,
CKpeLUBatOLIHECs
psMEIE,
napauiebHOCTh H
NEePIEHIUKYISIPHOCTh
TIPSMEBIX U
TJI0CKOCTEH, yron
MEKIY NPAMbIMH,
YroJl Mex Ty MpaMoH
H TJIOCKOCTBIO, YTOJl
MEXIY TUI0CKOCTAMH,
PaccTOSHUE OT TOYKH
JI0 TUIOCKOCTH,
PacCTOAHUE MEXTY
MpPSIMBIMH,
PaccTOsHHE MEXKIY
TJIOCKOCTAMH;




yMeHHe
UCTIOJIB30BATh NPH
pelleHHH 3a1a4
u3y4eHHble PaKThl U
TEOpeMb!
TITAHUMETPHH;
YMEHHe OLIeHUBATh
pasMepbl 00bEKTOB
OKpYKaIoLLero MHpa,

12y) ymenue
BEIYHUCIISATE
reoMeTpHUYEecKHe
BEJHYMHHI (UTHHA,
YroJ, Iiowmanb,
ob6beM, IIoLEaIb
TIOBEPXHOCTH),
HCIONb3Yys

H3yueHHble (POpMYJIbI
¥ METOIbI;

156) ymeHue cro-
GonHO onepupoBaTh
MIOHATUAMM: TUIO-
mane GUrypsl, 00beM
¢burypel, BeJIMUHHA
yIiia, paccTosHUE OT
TOYKH [0 TNIOCKOCTH,
PacCTOSHHE MEXITY
MPSMBIMH, PaccTOs-
HHe MEXIy TLIOCKO-
CTSIMH, IUI0ILA/b
cdepsl, mIoLwAIb MO-
BEPXHOCTH MUPaMH-
Ibl, PU3MBI, KOHYCA,
LMIMHApA, 00BeM
Ky0a, MpaMOyroib-
HOT'O napauiesneny-
nesia, MUpaMHaELL,
MPHU3MBI, LHIHHApA,
KOHYyca, 11apa; yme-
HHEe HaxOAUTb OTHO-
neHre 0ObEMOB 110-
IOOHBIX QUTYD;

10y) ymenue
ONEpUpPOBATh
MOHATHAMH:
MHOTOrpaHHHK,
CeueHHe
MHOTOTpaHHHKa, Ky0,
napaJuiesienunen,
npu3Ma, NHpaMHaa,
Gurypa u
NOBEPXHOCTh
BpallleHHUs], LIMITHHIP,
KOHYC, 1iap, chepa,
ceueHus QUIypel
BpaLleHHs,
TJIOCKOCTb,

OTEpUPYET TIOHS-
THAMH CTEpeOMeT-
PHH, BHIYHCIISET
TUTOIHAaH MOBEPX-
HocTel U 00BbEMBI
[IPOCTPAHCTBEH-
HEIX TET,
pacrno3HaBaTh Ha
yepTekax v MoJe-
JISX TIPOCTpaH-
cTBeHHBbIe opMbl

MPaBUIBHOCTE PAcTO3HAa-
BaHHA Ha YepTekax u
MOJEJISX NPOCTpaH-
CTBEHHBIX (hopM;
000CHOBaHHOCTh COOTHE-
CEHHs TPEXMEpPHBIX 00b-
€KTOB C UX OMHUCaHUAMH,
1300paKeHUAMHU;

000CHOBAHHOCTH OMMCa-
HHS TIPOCTPAHCTBEHHBIX
TelN, apryMeHTHPOBAaH-

HOCThH peIlCHHs 3a7a4 H
JI0Ka3aTebCTBA TEOPEM

TIpaKTHye-
CKHe 3a1a-
HUS Ha pe-
HIEHHE I'e0-
MeTpu4e-
CKHX 3a1a4




Kacarowascs chepsl,
LIMIMHIpA, KOHYCa,
IIOLIAAb
MOBEPXHOCTH
NIMPaMHIbI, IPU3MBI,
KOHyca, UWWIHHIpA,
momaae chepel,
00BeM KyOa,
TIPAMOYTOJIBHOTO
napasuesnenunena,
NHPaMHIBI, IPU3MBI,
LMJITHH/Ipa, KOHYCa,
mapa; yMeHue
HU300paxaThb
MHOTOTPaHHHMKH U
MOBEPXHOCTH
BpALLEHHs, UX
CeueHHs OT PYKH, C
MOMOLIBIO
YepTEeKHBIX
MUHCTPYMEHTOB H
INIEKTPOHHBIX
CPeICTB; YMEHHE
pacro3HaBaThb
CHMMETPHIO B
NPOCTPAHCTBE;
yMeHue
pacmno3HaBaThb
TNIpaBHIIbHbIE
MHOTOIpaHHHKH;

12y) ymenue
BBIYHCIIATh
reoMeTpHYecKHe
BeJIMYMHBI (UTHHA,
yroJ, Iolais,
00beM, MIOLLAIb
MOBEPXHOCTH),
HCTIONB3YA
H3ydeHHble (POpMyIbI
M METOJIbI;

166) ymeHue cro-
6onHO onepUpoBaTh
MOHATHAMM: JIBHKE-
HUe, NapaienbHbIH
NepeHoc, CHMMETPHUs
Ha ILTOCKOCTH H B
MIPOCTPaHCTBE, MOBO-
port, npeobpa3oBaHue
1o00us, MoA00HkIE
(urypel; ymeHue
pacno3HaBaTh paB-
Hble U oa00HbIe hH-
Typbl, B TOM HHCIIE B
NpHpPOAE, HCKYCCTBE,
apXUTEKType; YMeHHe
HCIOJIb30BATh reo-
METpHUYECKHE OTHO-
LIIeHHUs], HAXOUTh

onepUpyeT MoHs-
THSMH CTEPEOMET-
PpHH;

pacno3HaéT pae-
HBIE H TIOJ00HbIE

urypsi

NpaBHIBHOCTb Paclo3Ha-
BaHHS Ha YepTekKax U
MOJENIX NpoCTpaH-
CTBEHHBIX QOPM;
000CHOBaHHOCTb COOTHE-
CEHHS TPEXMEPHbIX 00b-
€KTOB C UX OTIMCaHUAMH,
H300paKEHUAMH;
00OCHOBAHHOCTE OMMCa-
HU# IBHXKEHHS, 10100~
HBIX (DUryp NpH peLeHuH
3ajau

npaKkTuye-
CKHe 3aja-
HHS Ha pe-
LIeHHe 3a-
aay




reoMeTpU4ecKUe Be-
JIMUMHEI (IJTHHA,
YTOJ1, TUI0Iaab, 00b-
€M) MPH pelIeHUH
3aja4 M3 ApYyrux
yueOHBIX MPEeIMETOB
W U3 peasibHOH JKU3-
HHU;

11y) ymeHnue
OIepupoBaTh
TIOHATHAMH:
JBHKEHHE B
NpPOCTPAHCTBE,
1o100HbIE (PUTYPHI B
IIPOCTPaHCTBE;
HCIIONB30BATh
OTHOLIEHHE

TU10IIa e
IIOBEPXHOCTEH H
00BEMOB MTOJOOHBIX
(buryp npu peLieHuH
3a1ay;

176) ymeHue cBo-
©01HO onepUpoBaTh
TIOHATHAMM: MPAMO-
yrojibHas cucTeMa
KOOPAMHAT, BEKTOD,
KOOPAHHATHI TOUKH,
KOOPMHATEI BEKTO-
pa, CyMMa BEKTOPOB,
NpPOU3RENEHHE BEK-
TOpa Ha YHCJIo, pas-
TIOXEHHe BeKTopa Mo
Gasucy, cKalspHoe
MPOU3BEICHHE, BEK-
TOPHOE MpOoU3BeJie-
HHe, YroJl MeXIy
BEKTOPaMH; YMEHHe
HCTIONB30BaTh BEK-
TOPHBIH H KOOpPIH-
HaTHbII METOJ 1S
peLIEeHHs reOMeTpH-
YeCcKUX 3alay U 337134
IpYTHX y4eOHbIX
NpeiMETOB; OllepH-
POBaTh MOHATHAMH:
Matpua2 x2u 3 x
3, onpenenuTeiib
MaTpHLbl, TEOMETPH-
4YeCcKHH CMbICI Orpe-
OeNUTeNs;

13y) ymeHue
OTiepHpOoBaTh
MOHATHAMM:
NpPAMOYTOJIbHAsA
cHUcTEMA KOOpIHHAT,
KOOPAHHATHI TOYKH,

ONEPUPYET OCHOB-
HBIMH MOHSATHIMH
aHAJIMTU4ECKOH
reOMETpHUH, JH-
HelfHOH anrebpbl

BJIafeeT MIOHATUAMMU; CU-
cTeMa KOOpIHHAT, BeK-
TOp, MaTpULA, ONpeIeH-
TeNb MaTPULbI

npaKTHue-
CKHe 3aj1a-
HHS Ha JieH-
CTBHA HaJ
MaTpULIaMH,
BBIYHCTIEHHE
OnpeenuTe-
neu




BEKTOP, KOOPHHATEI
BEKTOpa, CKaJIIpHOe
Npou3BeNeHUe, YroJ
MEXIY BEKTOpaMH,
CyMMa BEKTOpOB,
IIPOU3BEIEHHE
BEKTOpa Ha YHCIIO;
HaXOJUTh C
MOMOLIBIO
H3YYEeHHBIX (GOpMyJ
KOOPIHHATEI
cepenHHBl OTpe3Ka,
paccTosHUE MeXIy
JBYMS TOUYKaMH;

180) ymeHue mome-
JIMpOBATh peallbHble
CUTYalLlHH Ha A3bIKE
MaTE€MAaTHKH; COCTaB-
JISTh BBIPAXKEHUS,
YPaBHEHHs, HEPABEH-
CTBA H MX CHCTEMBI
T0 YCJIOBHIO 3a/1a4Hy,
HCCIIENI0BaTh MOCTPO-
€HHbIE MOJEIH C HC-
N0JIb30BAHHEM allla-
para anreGpbl, UH-
TeprpeTUpOBAaTh MO-
JIyYEeHHBIH pe3yJsibTaT;
CTPOHMTH MAaTE€MaTH-
YeCcKHue MOZIETH C Mo-
MOILIBIO FeOMEeTpHYe-
CKHUX TOHATHH H Be-
JIMYMH, pelIaTh CBA-
3aHHblE C HUMH TIpak-
THUYECKHE 3a0a4H;
COCTaBJIATh BEPOAT-
HOCTHYIO MOJIENTb U
UHTEPIPETUPOBATh
TNOJTyYEHHBIH pe3yJib-
TaT; pelarhb NpH-
KJIaJHbl€ 3a/1a4H
CpencTBaMH MaTeMa-
THYECKOTO aHaju3a, B
TOM 4HCJIE COLHAJIb-
HO-3KOHOMHYECKOTO
1 pU3HYECKOoro xa-
pakrepa;

14y) ymenue BbIOU-
paTh NoAXOAALIMH
HU3Y4YEeHHBIH MeTO.
IUIS PeLIeHus 3a1a4K,
pacrio3HaBaTh MaTe-
MaTH4yeckue GakThbl U
MaTeéMaTH4eCKHE MO-
JIeIH B IIPHPOIHBIX H
OOLIECTBEHHBIX AB-
JIEHUSX, B HCKYCCTBE;
yYMeHHe NPHBOAUTD

MOJEIUPYET pe-
anbHbIE€ CUTYaLUH
Ha A3BIKE MaTeMa-
THKHU, UHTEPIPETH-
pPYET NOJTY4EeHHBIH
PEe3yJIbTaT; CTPOUT
MaTeMaTH4ecKue
MOJIENH

BJlaJieeT METOAaMH Ma-
TEMaTHYECKOTO MOZIEIH-
pOBaHu, pellaeT ¢ UX
TIOMOILBIO 3a7a4H, HH-
TepIpeTHPYS MOTyUeH-
HBIH pe3yasTaT

npaKkTUye-
CKHe 3aja-
HHS Ha CO-
CTaBJIeHHE
YpaBHEHHI
110 3aJaH-
HBIM YCI10-
BHSIM C BBI-
Oopom Me-
TOJa HX pe-
HIeHHS, Ha
NIOCTPOEHHE
MaTeMaTu-
YeCKHX MO-
nene




MpHMEpPbl MaTEMaTH-
YECKHUX OTKPBITHH
POCCHICKOH U MHpO-
BOHM MaTeMaTHYEeCKOH
HayKH.

196) ymeHue BEIOH-
paTh NOOXOAALUH
METOJ N4 peleHHs
3a/1a4¥; IOHUMAaHHE
3HaYHMOCTH MaTeMa-
THKH B U3YUEHHH
TPUPOIHBIX H 0011e-
CTBEHHBIX MTPOLIECCOB
U ABJIEHHI; yMEHHE
pacno3HaBaTh posB-
JIeHHE 3aKOHOB Ma-
TEMAaTHKH B HCKYC-
CTBE, YMEHHE MPHBO-
IIUTh PUMEpE] MaTe-
MaTHYECKUX OTKpbI-
THH POCCUHCKOH H
MHPOBOH MaTeMaru-
yecKkoH Hayk

14y) ymeHHe BbIOHU-
paTh NOIXOAALIHHA
WU3YUYEHHBIH METO
IS pellieHus 3a1a4H,
pacrno3HaBaTk Mare-
MaTHUYeCKHe (PaKThI U
MaTeMaTH4eCKHe MO-
JIeNH B IPHPOAHBIX H
001eCTBEHHBIX SB-
JIEHUSX, B UCKYCCTBE;
yMeHHe NPHUBOINUTh
MPUMEPHI MaTeMaTH-
YEeCKHX OTKPBITHIA
POCCHICKOH H MHPO-
BOI MaTeMaTH4eCcKOH
HaYKH.

BBIOMpaeT MeTo.
IS pelleHHs 3a-
lauy; IOHUMAET
3HAYHMOCTb MaTe-
MAaTHKH B H3y4Ye-
HUH TIPUPOIHBIX H
00111eCTBEHHBIX
TIPOLIECCOB, apry-
MEHTHpYET CBOH
NelCcTBUSA

ymeeT BbIOMpaTh panuo-
HaJlbHblE METO/Ibl peLue-
HHA NIPHUKJIAAHBIX 3a4a4

npakTHyie-
CKHe 337ia-
HUA Ha BbI-
6op MeTOOB
pelieHus
NPHKIAJHBIX
3aj1a4

Kputepun onennBanus
MaxkcuManbHOE KOJIHYECTBO OAIOB 0 KAKIOMY KPHTEPHIO — 5.
MakcumalibHOe KOIM4ecTBo 0auioB — 95

IIIkana oneHKH 00pa30BaTeIbHbBIX JOCTHKECHHH

[IporieHT pe3ynbTaTHBHOCTH

OueHKa ypOBHS NOATOTOBKH

(TIpaBUIIBHBIX OTBETOB) ©amn (oT™MeTKa) BepOaIbHBIN aHalor
90 - 100 85-95 (5) OTJIMYHO
75-89 70-84(4) XOPOIIO
65-74 55-69(3) VIOBIETBOPHTEIBHO
MeHee 65 MeHeeS55(2) HEYIOBIETBOPUTEIHEHO




2.3. Tlepeyens pexoMeHIyeMbIX Y4eOHBIX H3gaHuii, HHTepHeT-pecypcoB, A0NOJIHHTEILHOM
JINTEPATypPhl, HCIOJIb3YEMBIX B ATTeCTALMH:

OcHoOBHbIE HCTOYHHKH:
1. TI'puropses B.I1., Cabyposa T.H. Maremaruka. Pekomennosano ®I'BY «OHUPO» B
KauecTBe yueOHMKA [T HCIIOJIb30BaHUs B y4eOHOM Ipoliecce 00pa3oBaTelbHbIX OPraHH-
3anuif, peanmusyromum nporpammsl CIIO 1o TeXHHYECKUM CIEIHATBHOCTAM
H3narenbekuii neHTp «Axanemusy», 2020
2. Aranacsn JI.C. Teomerpus (10-11 kmacc) - yqeOHHK Uit 00meo0pa3oBaTeIbHbIX
yupesxaenuii. [Tpoceemienne. 2006 r.
3.  Boromonos H.B. IlpakTiuueckue 3aHsATHA 110 MaTeMaTUKe: yueOHOe ITocoOue
JUIS CTYIEHTOB CPEIHUX CIIEIHATBHBIX Y4eOHBIX 3aBEICHHM.
Bricio. mxk., 2003r.
4. Boromonos H.B., [1.M.Camoiinenko Matemaruka: yueOHUK [UId CTYIEHTOB
00pa3oBaTeIbHEIX YUPEXKICHHI cpeaHero npohecCHOHAILHOTO 00pa3oBaHus.
Hpoda, 2006r.
5. Anekcannpos, I1.C. Kypc aHanuTH4eckoil TreoMeTpHMH M JMHEHHOH anreOphl
[DnexTponnsii pecype] : yuebuuk / I1.C. Anexcanapor. — DnekTpoH. naH. — Canxr-IletepOypr :
Jlanb, 2009. — 512 ¢. — Pexum moctyna: https://e.lanbook.com/book/493. — 3arn. ¢ akpana.

Jdono/IHHTeIbHbIe HCTOYHHKH:

6. I'puropses B.IL., FO.A.JlyOuHCKHi DIeMEHTHI BHICIIEH MaTEMaTHKH:
y4eOHHUK IS CTYAEHTOB 00pa30BaTe/IbHbIX YUPEKICHHA CPETHETO
npodeccrHonanmbHOro 06pasoBanus. MznaTenbckuil HEHTP « AKaneMHsD,
2004r.

7. Caaksa C.M., AM.I'oneaman, J1.B.Jlenucor 3anauu 1o anredpe ¥ Hayanam
aHaM3a: nocobue s yuamuxcs 10 — 11 k. Ilpocsemenue, 2005r.

8. Illunaues C.M. Hauana BeiCIneii MaTeMaTHKH: Tocobue 1714 By30B. Jlpoda,
2002r.

9.  Jauxo ILE., ITomos A.I'., Koxxesuukora T.51. Beicias MmaTemMaTika B
yIpaXKHEHUX U 3a7a4ax (B ABYX yacTsx), 2006r.

10. Owensuenko B.IL., Kypbarosa 3.B. Maremaruka: yuebHoe nocobue s

CTYIEHTOB 00pa30BaTEBHBIX YUPEIKIECHHH CPEHEr0 MPOPECCHOHAIBHOTO
obpazoanus. — Pocros H/J1: ®enuxc, 2007r.

HMuTepHeTr-pecypcnl:
http://en.edu/ru — ecrecTBeHHOHAYYHBIH OPTAJL;
http://schools.techno.ru — caift «lIkomns! B IHTEpHETEY
http://www.school.edu.ru — poccuiickuit 06pa3oBaTeIbHEIH TOPTAT
http://www.alleng.ru- caiit «O6pasoBatenbHble pecypebl Mutepaera
IIKOJIEHUKAM U CTYJEHTaM»;
5.  www. fcior. edu. ru (MHEdopMalMoOHHEIE, TPEHHPOBOYHBIC X KOHTPOJIBHBIE MAaTepHa-

VS I oS

TBL);
6. www. school-collection. edu. ru (Exunas KoJUIeKIHH HPPOBHIX 00pa3oBaTelbHBIX
pecypcoB).
[MepuoauyecKue H3JaHHA:

1. Tazera «Poccuiickag rasera»
2. Tasera «OOnacTHas rasera»
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