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KoMmieKT KOHTpOIBHO-OLEHOYHBIX CPEJCTB pa3zpaboTaH Ha ocHOBe DenepalbHOTO rOCYIapCTBEHHO-
ro o0pa3oBaTebHOrO CTaHAapTa cpeaHero (MOMHOTO) o0Iiero oOpa3oBaHus, YTBEPKICHHOTO TpHKa-
30M MunucrepcrBa odpaszoBanust U Hayku Poccuiickoit @enepaunu ot 17 mas 2012 roga Ne 413, Qe-
JepanpHOi 00pa3oBaTeNIbHON MPOrpaMMEI CpeiHero o0mero o0pa3oBaHus, YTBepIKACHHOH NPHKa30M

Mpunnpocsemenus Poccun ot 18.05.2023 N 371

KoMmniekT KOHTPOIBHO-0LIEHOUHBIX CPEICTB MOKET OBITH HCIIONB30BaH B JOMOIHHTENBHOM Tpodec-
CHOHATBHOM 00pa30BaHHH.
Opranuzanus paspadbotunk: PIAOY BO «Vpansckuii ¢enepanbHblil yHHBEPCHTET HMEHH N1E€PBO-
ro Ilpesunenta Poccun b.H. Enpumnar
HuxneTarunbCKkui TEXHOJIOTUYECKHM M MHCTUTYT

HmxHeTaruabCKUii MalIMHOCTPOUTEIbHBIH TEXHHKYM

Pa3zpaboTuuk: npenogasatens HTMT Benepuukosa E.B.

KOMILIEKT KOHTPOJIbHO-OLIEHOUHBIX CPECTB 00CYKIEH H 0J00pEH Ha 3aceJaHUH LIMKIOBOH KOMUCCHH
0611100pa30BaTENFHOTO, COIMATBHO-9KOHOMHYECKOTO, MaTeMaTHYeCKOro0 M €CTECTBEHHOHAYYHOIO
MK

ITpotoxon Ne S ITpencenarens IIK _ Benepuukosa E.B.
« Ly % 2029,

KOMIIEKT KOHTPOIBbHO-0I[EHOUHBIX CPEICTB PacCMOTpPEeH H 000peH Ha 3acefaHuy B MeTonmuuecKoro

CoBera HTMT

[TpoToxomn Ne J [Tpencenarens Metoauueckoro Cosera

I

%y o1 20244, M.B. MupoHoBa
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HHCHOPT KOMILIEKTA KOHTPOJIbHO-0LI€EHOYHBIX CPEICTB

KontponsHo-onieHounble cpeactea (KOC) npenHasHayeHsl Ul KOHTPOIS M OLIEHKH
00pa30BaTeNbHBEIX JOCTIOKEHHH OOYYAIOIIMXCs, OCBOMBIIHX IIporpamMMmy ydeOHOro npeaMera
«Marematukay.

KOC pa3paboTranbl Ha OCHOBaHHH CJIEAYIOLIUX JOKYMEHTOB:

—  @enepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CpeiHero (II0JIHOro) 001ero

00pazoBaHus, YTBEPKISHHOrO MpHKa3oM MunnctepctBa obpazoBanusi  HaykH Poccuiickoi
@eneparun ot 17 Mas 2012 roga Ne 413, OenepanbHoii 00pa3oBaTeIbHON IPOrpaMMbl Cpeli-
Hero oOmero o0pa3oBaHMsA, YTBEPXkKIeHHOH mnpHkazoM MunnpocBemenuss Poccun ot

18.05.2023 N 371;

— paboueit mporpamMMbl yueOHoro npeamera «MaTemaTukay.

[IpomeskyTOYHas aTTecTalysi BO BTOPOM CeMeCTpe IPOBOAUTCA B HOPME 3K3aMeHa.
KOC BK1104al0T KOHTPOJIbHBIE MaTepUalbl Ul IPOBEACHHUS JK3aMeHa.
B pesynbTaTe OLEHKH OCYIIECTBISIETCS IPOBEPKA CIEAYIOIHMX 00HEKTOB!
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2. KoMILIeKT KOHTPOIbHO-0LEHOYHBIX CPECTB
2.1. 3anaHus /19 IPOBEIEHHsT IK3aMeHa
Ilo pesynbratam OcBOEHHS IpeaMETa NPOBOMMTCS HK3aMeH, PENONararOmIiil BEIIOTHEHHE
MIPaKTHYECKUX 3a1aHHH.
Ycaosus:
o aK3aMeHa JOMYCKaOTCs CTYIEHTEI, YCTENHO BBIOTHUBIIKE JOMAITHIOK KOHTPOIBHYIO paboTy.
KomuuecTBo BapHaHTOB 5K3aMEHAMOHHBIX GHIIETOB COOTBETCTBYET KOIMYeCTRY cTyaeHToB (ITpn-
JIOKEHHE).
Bpemst Ha IOArOTOBKY M BHINOJIHEHHE:
DK3aMeH NMPOBOAMUTCS B OJIMH JTall:
BBINOJIHEHHE 3a1aHui 1 yac 20 MUHYT.
O6opyroBanue:
Bymara, pyuku, kapanjarm, THHSHKH, LHPKYJIH, KAIbKYIATOPb
Meroauueckoe obecnedeHne: He npe1ycMaTpHBaeTCs
CnpaBounas JiuTepaTypa: CIPaBOYHHKH ¢ (HOPMYIAMH 110 TEOMETPHH
Tunosele 3aganusa 6maera

IK3aMEeHALNHOHHBIH OHJIeT

1. Pewuume ypasnenus:
tg(5n/3 +3x) ++3/3=0
2lglx —1) —lg(1,5+ 1) =0
2.Pewume nepasencmea:
logs(4—-3x) <1

143 o
& >
3. Buryucnume npeden gpynxyuu:

i —x¥342x+6

2 xlj?}c TFx® +x%— 26
4. Haitmu npou3seoonyio ghynxyuu.
a) y = esin 3x

b)  naiimu npoussoonyio u uceredosame pyuryuio na sxempertym

y=x%—3x

5. Pewume 3a0auy.
OcHoBaHHe MMpPaMHU/Ibl — TPEYTOIbHUK €O CTOPOHaMHK 15¢m, 17¢M, 16cM. BokoBble pébpa HaKIOHEHBI K
MJIOCKOCTH OCHOBaHUs moJ yrioM 45°. Halitu niowans noaHoi NOBEPXHOCTH U 00BEM NMPAMUILI.

2.2 TlakeT 3K3aMeHaTOpa
Yeaosus:
KonmuecTBo 3K3aMeHallMOHHBIX OUIIETOB COOTBETCTBYET KOIMYECTBY CTyAeHTOB (IIpuiokenue).
BpeMmsi Ha MOATOTOBKY H BbINOJIHEHHE:
DK3aMeH IIPOBOIMTCS B OJUH JTAIl:
BBINOJIHEHHE 3a/1aHui 1 gac 20 MHHYT.
OGopynoBanmne:
bymara, pyuku. KanbKyasTOpBI
MeTtoanueckoe obecrneyenne: He peIyCMaTPUBAETCH
CrnipaBouHasi IHTepaTypa: CIPaBOYHHKH ¢ (POPMYIAMH 110 TEOMETPHH.




PexoMenaanum no NpPOBEACHHIO OIICHKH

ITokazarenn Kpurepun Tun 3axa- ®opma ar- | 0-5
IIpeameTHBI HHUA; TecTauuu

€ pe3y/bTaThl Ne zaganus | (B coOTBeT-
0TpaXalT YPOBEHb CTBHH ¢

00y4eHHOCTH y4eOHbIM

MareMaTHKH MJIAHOM)
0a3zoBoro kypca (0)

H yriay0aeHHOro
Kypea (y)
ONEPHPYET OCHOB- BJl1aaeeT OCHOBHbLIMH Ma- npaKTHue- DK3aMeH

10) yMeHue onepu- HBIMH MaTeMaTH- TEMaTHYECKUMH MOHATH- | CKHe 3a7a-
pPOBaThb NOHATHAMM: YECKHMH MOHATHA- AMH, apryYMEHTHPYET HHUA

onpeneneHue, aKCH-
oMa, Teopema, ciel-
CTBHE, CBOHCTRO,
NpH3HaK, 10Ka3a-
TENbCTBO, PABHO-
CHIIbHBIE (hOPMYJIH-
POBKH; yMeHue dop-
MYJIMpOBaTh 06par-
HO€ ¥ MPOTHBOMNO-
JI0XKHOE YTBEpHIe-
HHe, IPUBOUTD
NpUMepbl U KOHTP-
NpUMEpPbI, HCTIOMb30-
BaTh METO/] MaTeMa-
THUYECKOH WHAYKIIMH,
NPOBOAMTL A0Ka3a-
TelbHbIE paccyk/e-
HHS TpH peLueHnH
3a1a4, OLEHHBATb
JIOTHYECKYIO npa-
BUJILHOCTb PaccyiK-
JIeHMIi;

ly) Bnanenue
MeToJaMH
JOKA3aTeNbCTR,
aTOPUTMaMH
pelueHus 3aaay;
yMeHHe
dbopMyIMpoBaThL
onpeaeneHus,
aKCHOMbI H TeopeMmbl,
NPUMEHSATD HX,
NPOBOHTH
JIOKa3aTel/lbHbIe
paccyKIEHHs B X0
peleHus 3anauy

6y) ymeHue
peliaTh TeKCTOBbIE
3a71a4M pa3HbIX THNOB
(B TOM uMce Ha
TNPOLIEHTbI, 10K U
YacTH, Ha ABHXKEHHE,
paboTy, CTOUMOCTh
TOBapoOB W YCIIYT,

MH, BajieeT MeTo-
JaMH J0Ka3a-
TEJILCTB, A/IFOPUT-
MaMH, apryMEeHTH-
pYysl CBOM paccyx-
JeHHs

CBOM JICHCTBMSA MpH pe-
LIEHHH 3a7ay




HaJoTH, 3a/1a41 13
ofnacTy ynpaeneHHs
JIMYHBIMH H
ceMeHHBbIMH
(huHaHCcaMH);
COCTaBJIATh
BBIpasKEHHS,
YpaBHEHHUS,
HEPABEHCTRA U HX
CHCTEMBI 110 YCJIOBHKD
3a/1a4H, UCCIIeN0BaTh
NOJY4YEeHHOE
pelueHue 1
OLIEHMBATh
npaeaonoaooHOCTh
Pe3ybTaToB;

20) yMeHHe onepu-
POBATH MOHATHAMMU:
MHOKECTBO, M0~
MHOKECTBO, Omepa-
LIMM HaJ MHOJXKECTBa-
MH; YMEHHE UCIIOTb-
30BaTh TEOPETHKO-
MHOXECTBEHHbIH ar-
napar 15 ON1CaHHA
peasbHBIX MPOLIECCOB
U ABJIEHHUH U IpH pe-
LIEHHH 3a/1a4, B TOM
YMCTIE U3 APYTHX
yueOHBIX MPeaMETOB;

ly) BnageHue
METO/1aMH
J0Ka3aTelbCTB,
aIrOpuTMaMHu
pelleHHs 3a1a4;
yMeHHe
dopmynupoBaTh
onpe/eeH s,
aKCHOMBI M TEOPEMBI,
TIPUMEHSTh HX,
TIPOBOJINTh
JloKa3aTelbHble
paccysKIeHHs B X0e
pelleHHs 3a1a4

OTIepHpYET OCHOB-
HBIMH MaTeMaTH-
YeCKUMH MOHATHS-
MH W3 TEOPHH
MHOJKECTB, BllajieeT
MEeTOJaMH J0Ka3a-
TEJIbCTB, AJITOPHT-
MaMH, apryMeHTH-
pysl CROM PacCyx-
JeHusl

BIAaACCT NOHATHAMH U3
TEOPHH MHOKECTB, apry-
MEHTHPOBaHHO JOKa3bl-
BaCT MaTéMaTHYECKHE
YTBEPKOACHHUA

npaKTH4e-
CKHe 3a1a-
HUs Ha JI0Ka-
3aTenbCBO

36) yMeHue onepu-
pOBAaTh MOHATHAMM:
rpad, cea3HbIl rpad,
JiepeBo, LIMKJ, rpad
Ha IJIOCKOCTH; yMe-
HHe 3aJaBaTb H OMNH-
chiBaTh rpadel pas-
JUYHBIMU criocoba-
MH; HCIOJIb30BaTh
rpadel Npy pelIEeHHH

OMEPUPYET OCHOB-
HBIMH MOHATHAMH
TeopHH rpados u
TEOPHH BEPOATHO-
cTeit

BNIAJICET MOHATHAMH:
rpad, aepeso u ap., cay-
yaiHOe coObITHE U Ero
BEPOSTHOCTh

npaKTH4e-
CKHe 3a/a-
HHSA Ha BbI-
YUCJICHHE
BEPOATHOCTH
CcOOBITHA U
MOCTPOEHHE

rpacoB




3aja4;

8y) ymenue
OMEepHUPOBaTh
MIOHATHAMHU:
CIIy4aiiHbli OMBIT U
ciydaiHoe coObITHE,
BEPOATHOCTh
clyyaiHoro
COOBITHS; YMEHHE
BBIUMCIIATD
BEPOSTHOCTD €
MCIOJIL30BAHUEM
rpadH4YecKHX
METO/IOB; MPUMEHATh
hopMmynbl crokeHus
1 YMHOKEHUA
BEPOATHOCTEH,
KOMOUHATOpHBIE
(hakTe! ¥ popmybl
NPH PELIEHHH 331aY;
OLIEHHBATH
BE€POATHOCTH
peanbHBIX COObITHH;
3HAKOMCTBO CO
Cily4alHbIMH
BEJIMYMHAMHM; YMEHHE
MPHBOANTH MPUMEPDI
NpOSBJEHUS 3aKOHA
OOMBIINX YHCEN B
NPHPOIHBIX W
00111eCTBEHHBIX
SIBJIEHMAX;

40) ymenue cBoboa-
HO OTIepUpOoBaTh M0-
HITHSAMH: COUETaHHE,
nepecTaHOBKA, YHCI0
COYETaHUH, YUCTIO
NepecTaHOROK; OH-
HoMm HbloToHa; yme-
HHE MPUMEHSTE KOM-
OuHATOpHBIE (aKThl H
paccysKaeHHus A
pelieHHs 3anau;

8y) ymenue
ONepHpoBaTh
NOHATHAMMU:
Cly4aHHbIi ONbIT U
ciydakiHoe coObiTHe,
BEPOSITHOCTh
clyyaiHOro
COOBITHA; YMEHHE
BBIYHCIIATE
BEPOATHOCTE C
MCTIONb30BaHHUEM
rpaduyeckux
METOAOB; MPHMEHSTD
(hopMyIbl CIIOKEHHS

OIEpPUPYET OCHOB-
HbIMH MTOHATHAMH
TEOPHH BEPOATHO-
CTeH

Bl1adeeT MNMOHATHAMM:
ciaydaiHoe coObiTHeE U
€r0 BEPOATHOCTE, 2J1€-
MEHTaMH KOMOMHATOpH-
KH

npaKTHYe-
CKHE 3a1a-
HHHA Ha Bbl-
YHUCJIEHHE
BepOﬁTHOCTH
coObITHS




U YMHOXEHHSA
BEPOATHOCTEM,
KOMOMHATOpHBIE
thakTel U hopMyIIBL
TIPH pelleHHH 3a/ad;
OLIEHHBATb
BEPOSTHOCTH
peanbHbIX COObITHH;
3HAKOMCTBO CO
cy4adHbIMH
BEJTUUMHAMU; YMEHHe
NPHBOJUTE TIPUMEPHI
MpOsiB/IEHHUS 3aKOHa
DONBIINX YHCEN B
MPUPOJHBIX H
0011eCTBEHHBIX
ABJEHHAX;

56) ymeHue onepu-
pPOBaTh MOHATHAMH:
HaTypajibHOe YHCIIO,
LIeJ10€ 4YUCII0, OCTa-
TOK MO MOZYJIIO, pa-
IIMOHANILHOE YHCIIO,
HppalUOHAILHOE
YUCII0, MHOXKECTBA
HATYpasbHbIX, Le-
TIBIX, PallMOHATBHBIX,
LeHCTBUTE/IbHBIX YH-
ceJl; YMEHHE HCTONb-
30BaTh [PU3HAKK Jle-
JTIUMOCTH, HAUMEHb-
i obwui nenu-
Tenb U HAaMMEHbIIee
ob1ee kpaTHoe, an-
roput™ EBrimaa npu
pelleHHH 3a7ay; 3Ha-
KOMCTBO C pasJiiy-
HBIMH [TO3ULIMOHHBbI-
MH CUCTEMaMH CUHC-
JIeHUS;

7y) ymeHue
OnepUpoOBaTh
MOHATHSAMM: Cpe/iHee
apudMeTHUECKOE,
MeaMaHa,
HauOosblIEE H
HauMeHblee
3HaueHus, pazMmax,
aucnepeus,
CTaHAapPTHOE
OTKJIOHEHHE
yucioBoro Habopa;
YMEeHHe H3BJIEKaTb,
MHTEpIpeTHPOBaTh
UH(pOpMaLHIO,
NpeacTaBIeHHYHO B
TabaMuax, Ha
auarpaMmax,

HAXOJMTb 3Haue-
HHS KOPHS HaTy-
pajibHOM CTEMNEeH!U,
CTEMNEHH C paLHo-
HATBHBIM OKa3a-
TENEM, UCTIONb3Y
MIPH HEOOXOAUMO-
CTH BbIYHCIIHTEIb-
Hbl€ YCTPOHCTRA;
MOJb30BATLCA
OLIEHKOH W NpH-
KHWKOH npu npak-
TUYECKHX pacye-
Tax;

BbIYMCIATH 3Ha4e-
HHS YACIOBBIX H
OyKBEHHBIX BbIpa-
JKEHMI, OCYyLIECTB-
N1 He0OXOIUMBbIE
NOJCTAHOBKH M
npeolpa3oraHus

TOYHOCTb W MPaBHIIb-
HOCTb BbINOJTHEHHS
apudpmeTHUECKHX aeii-
CTBMH, coueTas YCTHbIE U
MTHCbMEHHbIE MPUEMBI;
NPaBUIBHOCTD M LieJie-
co06pa3zHOCTL IPUMEHE-
HHS BLIUHCIUTENBHbBIX
YCTPOMHCTE;

TOYHOCTb OLIEHKH H TIPH-
KWJKH{ NPHU NpaKTHYe-
CKHMX pacyeTax;
TOYHOCTb HAXOKIEHHUS
3HAYEHHS KOPHS HaTy-
palibHOM cTeneHH, cTene-
HH C pallHOHATIbHBIM [0~
Kazarenem

npaKkTHye-
CKMe 3a/1a-
HHS Ha BbI-
4uCIeHHE




rpadukax,
OTpaKaroLLy 10
CBOICTBa peallbHbIX
NpOLIECCOB U
ABJICHHH;
NpeacTaBATh
vH(opMaLHIO C
MOMOLLBIO TA0NML U
JHarpamMm;
McClIe10BaTh
CTaTHCTHYECKHE
JaHHbIe, B TOM 4YHCIIe
C IPUMEHEHHEM

rpaduyecKkux
METO0B H
3JIEKTPOHHbIX
CPEACTB;
HAXO/JHUTb 3Haue- TOYHOCTL H MPaBHIb- npaxKTHye-
60) ymenue cB00OA- | HUS KOPHS HaTy- HOCTb BBINOJHEHHA CKHe 3a7a-
HO OMEpPUPOBATh N0- | paJIbHOH CTeMeHH, | apudMeTHUeCKHX aeii- HMS Ha BbI-
HATHAMM: CTEMEHbL C | CTEMEHH C pallio- | CTBHH, COYETas YCTHBIE U | YUCIIEHHE
LE/IbIM MOKa3aTeNleM, | Ha/lbHBIM MOKa3a- | MHCbMEHHBIE TIPHEMBI;
KOpeHb HaTypanbHOH | TeneM, norapudMa, | MpaBUIBHOCTD M LiENe-
CTEMEHH, CTEMEHb C MCTIONBL3YS MPH C000pa3HOCTh NpUMEHE-
paLMOHaNbHbIM MO- HeoDX0IMMOCTH HMS BbIUUCITHTENBHBIX
Ka3aTesieM, CTEeNeHb C | BbIYUC/IMTEIbHBIE | YCTPOMCTB;
JeHCTBUTEBLHBIM YCTpOHcTBa; TOYHOCTb OLIEHKH M MpH-
(BEILECTBEHHBIM) 110~ | TMOJIL30BATHLCS KMJIKU TIpU IpaKTHYe-
KazaTejeM, Jora- OLIEHKOH W Npu- CKHMX pacyeTax;
pH(M YKCaa, CUHYC, | KMAKOM MPH Npak- | TOUHOCTh HAXOWK/IEHHS
KOCHHYC H TaHT€HC THYECKHX pacue- 3HAYEHHS KOPHSA HaTY-
MPOM3BOJILHOTO YHC- | Tax; panbHOMH CTeneHH, crerne-
na; BLIYMCJIATh 3HA4Y€- | HH C PaLlMOHATIBHBIM MO-
HHS YHCJIOBBIX H KasareseM, jJorapudma
2y) ymeHue OyKBEHHBIX Bblpa-
OIepHpoBaTh FKEHHH, OCYLIECTB-
MOHATUAMH: CTEIIEHb nas HGOGXOJII/IMI:IG
yucaa, orapudm MOACTAHOBKH U
yHcna; yMeEHHe npeoOpa3zoBaHus
BBIMOJIHATD
BBIYHMCIIEHHE
3HAYEHHH U
npeoOpa3oBaHus
BBIPAJKEHHH CO
CTEMEHAMH U
norapudpmamu,
npeobpazoBaHus
IpoOHo-
paLMOHATBHBIX
BBIPAIKEHUH;
peliaTh ypaBHe- PaLHOHANBHOCTE pellie- npaKkTHye-
76) yMeHHe onepH- HMA, HEPABEHCTBA, | HHS YPaBHEHHIA; CKHe 3a1a-
poBaTh MOHATUAMM: npocTeiline cu- NPaBUILHOCTh U PAllMO- | HHMA Ha J0Ka-
TOK/IeCTBO, TOHIe- CTeMbl YpPaBHEHHH, | HAJbHOCTbL PELUEHUA He- | 3aTeNbCTBO H
CTBEHHOE Npeodpaso- | UCMob3Ys, B TOM PaBEHCTB, HCIIONb3YA peleHue
BaHHE, YPaBHEHHE, 4ucIle, CBOHCTBRA pasnH4HbIe METOMBI, B YPaBHEHMI,
HEPABEHCTBO, CUCTe- | dyHKUME U UX TOM 4Mcie, TpaMUECKHH | cUcTeM
Ma YPaBHEHHH H He- | rpaduku NpaBHABHOCTD U PalMO- | ypaBHEHHId

paBEHCTB. paBHO-
CHJIBHOCTb YpaBHeE-

HaJbHOCTb PELIEHHUs CH-
CTEM YpaBHEHHH, HC-




HMH, HEpaBEeHCTB U
CHCTEM, pallMOHaIb-
Hble, HppalHOHAb-
Hble, NOKa3aTenbHbIe,
CTeneHHsble, Jlora-
pUdMuUUecKUe, TPH-
rOHOMETpHYECKHE
VPaBHEHHs, HepaBeH-
CTBA W CHCTEMBI;
YMEHHe peluaThb
YPaBHEHMA, HepaBeH-
CTBA W CUCTEMBI C
MOMOIIIBIO pa3iny-
HbIX TIPUEMOB; pe-
LIaTh YpaBHEHHS,
HEPAaBEHCTBA U CU-
CTEMBI C mapameT-
pPOM; IPUMEHSATh
ypaBHEHHS, HepaBeH-
CTBA, UX CUCTEMBI
IUISl peLlieHHs MaTe-
MaTH4eCKHX 3a1a4 W
3a1a4 M3 PazIMUHbIX
obnacTteii Hayku U
peanbHOH JKHU3HM;

3y) yMeHue
OTepUpOBATh
MOHATHAMM:
palHOHANTbHEIE,
MPPaLMOHATIbHbIE,
MOKa3aTesbHbIe,
CTETEHHBIE,
norapudmuueckue,
TPUTOHOMETPHYECKHE
YPaBHEHHS U
HepaBeHCTBA, UX
CHCTEMBI;

nosb3ys cBOHcTBA
dyHkuni ¥ ux rpaduky,
a TaKKe METObI JIHHEH-
HO# anredphl

86) ymenue ceobon-
HO OTepHpoBaTh Mo-
HATHAMM: rpadMk
(dyHKUMH, oOpaTHas
(hYHKLMA, KOMIO3H-
uus GYHKUMH, Tu-
HeliHasa dyHKUMSA,
KBaapaTHuHas QyHK-
LM, cTerneHHas
(YHKLHA C LeTbIM
rioKasaresiem, TPUro-
HOMeTpHYECKHe
dyHKUMH, 0OpaTHbIe
TPUrOHOMETPHUUECKHE
(hyHKLHH, NOKa3a-
TenbHas U Jorapud-
MH4YecKas PyHKUHH;
YMEHHE CTPOUTD
rpad vk QyHKLMIA,
BLITIOJIHATDb Npeodpa-
30BaHusA rpadHKOB

OIpeaensTh 3Haye-
Hus bYHKUMH, 3a-
JaHHBIX pa3iuy-
HBIMH CriocobamH;
OMHUCHIBATH M0
rpadHKy U B Mpo-
CTEHIIMX cydasx
no dopmyne nose-
JIEHHE H CBOWMCTRA
(hyHKUMH, HAX0-
JUTb UX Haubomb-
1IME U HAUMEHb-
LIMe 3HAYEHUA

NPaBUJIBHOCTE ONpeie-
TIEHUs 3HaUYeHHUA QYHK-
LIMH 10 3HAUYEHMIO apry-
MEHTa TP pa3THYHbIX
crnocodax 3anaHus QyHk-
LMK

TOYHOCTb MOCTPOEHHS
rpaMKOB W3yHYEeHHBIX
dYHKUMH;

NpPaBUWIBHOCTL ONHCAHHA
no rpadMKy ¥ B Npo-
CTEHLIMX clyyasx no
tdopMyie noBeaeHHe H
cBoOlicTBa QYHKLUHH,
HaXO/JMUTb NO rpaduky
(yHKLMK HAaUOOJIBLIHE U
HAWMEHbLIHE 3HAUYEHHUS;

npaKkTHye-
CKHe 3a7a-
HHUS Ha 10-
CTpOEHHE
rpagMKoB
dyHKUMH,
HAXOMKIAEHHS
3HAUEHUS
(hyHKLHK




byHKUMI;

YMEHHE HC-
MOJB30BATh FpauKH
YHKUMH 115 U3yye-
HMA MTPOLIECCOB H 3a-
BHCHUMOCTEH MpH pe-
LIEHHH 3a1a4 M3 apy-
TUX y4eOHBIX Mpe-
METOB U U3 peajlbHOH
JKH3HH; BBIpaXKaTh
dhopMynamMu 3aBUCH-
MOCTH MEXIy BenH-
YHHAMMU;

YMEHHE CBO-
60o1HO onepupoBaTh
MOHATHAMM: YeT-
HOCTb (DYHKLIHH, Ne-
PHOAMYHOCTb (YHK-
LIMM, OrPaHUYEH-
HOCTb (YHKLIHH, MO-
HOTOHHOCTL (DYHK-
LIMH, SKCTPEMYM
(byHKuMM, HauboITb-
lee U HauMeHbLuee
3HaueHHs QYHKLMH
Ha NPOMEIKYTKE;
yYM€HHEe MPOBOINTh
uccie0BaHue GyHK-
LIMH:

YMEHHE HUC-
MOB30BaTh CROHCTBA
U rpaduky QyHKUMHA
1711 pelleHHsl ypaB-
HEHHIA, HEpPaBEHCTB H
3ajay c napaMeTpa-
MH; U300paxkaTh Ha
KOOpPJAHHATHOH Mioc-
KOCTH MHOKECTBA
pelleHUi YpaBHEHHUH,
HEPaBEHCTR U UX CH-
CTeM;

5y) ymenue
OTepUpoBaTh
MOHATHAMM:
paLnoHanbHas
dyHKUMS,
nokasaTesibHas
(hyHKUHS, CTEeNneHHas
¢dhyHKUHS,
norapudmMuyeckas
dyHKIMS,
TPUIOHOMETPHUYECKHE
(hyHKuMH, oOpaTHBIE
(yHKUMH; yMeHUe
CTPOUTb rpadHKm
M3Y4EeHHBIX
DyHKUMH,




UCNONb30BATh
rpaduku npu
H3yYEHHH MTPOLIECCOB
Y 3aBHUCHMOCTEH, NpH
peLUeHHH 3aaa4 U3
OPYTrUX yueOHbIX
MPeaMeTOB U 3a1ad
U3 pealbHOH XKU3HH;
BBIpaXKaTh
¢dhopmynamu
3aBUCHMOCTH MEMLy
BEJIMYHHAMH;

96) ymenwue ceoboa-
HO ONIepUPOBATH 10-
HATUAMM: TIOCTIE0-
BaTeJILHOCTh, apHp-
MeTH4ecKas nporpec-
CHsl, TeOMeTpUyecKas
nporpeccus, Gecko-
HeuyHo yObiBatoLIast
reoMeTpHuecKas
NPOrpeccust; yMeHHe
3a7aBaTh MOC/e0Ba-
TEJILHOCTH, B TOM
YHCJIe ¢ MOMOIIBHO
peKyppeHTHbIX (op-
MYIT;

4v) ymeHuHe
onepupoBaTh
MOHATHAMH:
byHKuMs,
HenpepbIBHAs
dyHKLMS,
NpOU3BOHAS,
nepeooOpasHas,
OnpeaeneHHbIH
UHTerpan; yMeH’e
HaxoIuTh
NPOU3BOJHbBIE
37IeMEHTapHBIX
GYHKUMHA, UCMONB3YS
CrpaBoYHbIE
MaTepHasbl;
UCCTIe10BaTh B
NPOCTEHIINX Cyuasx
GYHKUMH HA
MOHOTOHHOCTb,
HaXOAMThb
HaubonbLIKe U
HaWMEHbLINE
3HaueHUs YHKIMIA;
CTPOHTH rpadku
MHOTOYJIEHOB C
MCIO/Ib30BAHHEM
annapara
MaTeMaTH4ecKoro
aHanM3a; NpUMEeHsATh
NPOH3BOIHYIO TPH

OTEPHPYET MOHS-
THAMH MaTeMaTH-
YeCKOro aHanu3a;
BBIYMC/IATH POU3-
BO/IHbIE U NEPBO-
obpasHble pa3nuy-
HbIX QYHKLMH, uc-
nofb3ys CrpaBoy-
Hble MaTepHalbl;

NpaBHILHOCTD OTpe/e-
JIeHUs ¥ 3aJaHus nocie-
JIOBATENEHOCTH,
NpaBUJILHOCTD OTIpee-
JIeHus 3HaueHHus QyHK-
LIMM TI0 3HAYEHHUIO apry-
MEHTa NpH pa3iHYHbIX
crniocobax 3amaHus PyHK-
LHH;

MPaBHIBLHOCTh OTTHCAHUS
no rpadHky 1 no Gpopmy-
Jle NOBeleHHe U CBOMCTBA
(YHKIMH, HAXOIUTH 1O
rpa MKy GYHKLHH
HaubOoNMbIIHE H
HauMeHbLIHe 3HAUeHHS;
MPaBUILHOCTh BbIUUCTIE-
HHS TIPOH3BOIHBIX BJie-
MEHTapHBIX QyHKUMHA,
UCTOJIb3YS CrpaBOUHbIE
MaTepHabl;
NPaBUJILHOCTh BBIYHCIIE-
HM4 MepBooOpa3HbIX
3/IeMEHTapHBIX (YHKLMH,
HCIONB3YS CrpaBOYHbIE
MaTepHanbl;
NpaBUIbHOCTBBIYHCTIE-
HH$ NPOM3BOIHBIX 3Jle-
MEHTapHBIX QYHKLMH,
MCTONb3YS CrpaBOYHbIE
MaTepHanbl;
NPaBUIbHOCTL BBIYMCIIE-
HHs NepBooOpa3HbIX
3NleMeHTapHbIX QYHKLHH,
WCTOMB3YS CMIPaBOYHbIE
Marepuaib;

npakTHye-
CKMe 3a/1a-
HHUS Ha BbI-
4UCIIEHHE
MPOH3BO-
HBIX, HCCJTe-
JOBaHHE
(yHKUHIH ¢
MOMOLUBIO
MpOU3BOa-
HBIX




pelleHHH 3a1a4 Ha
JBWKEHHE; peliaTh
MPaKTHKO-
OpHEHTHPOBAHHbIE
3a1a4H Ha
HauOoJbLIKE H
HaHMEHBbIIHE
3Ha4YeHUs, Ha
HaXOXKJIeHHE MyTH,
CKOPOCTH H
YCKOpEHHUS

106) ymeHue onepu-
pOBaTh MOHATHAMH:
HenpepbIBHOCTh
(hYHKLMH, aCHMITO-
Thl TpadHKka GyHK-
LMK, NepBasi U BTOpas
MpOU3BOHAA (PYHK-
LIMH, TeOMeTpUye-
CKHUil H pu3Hueckuii
CMbIC/1 IPOH3BOIHOH,
nepBoobOpazHas,
ornpeneieHHbI HHTe-
rpan; yMeHHe Haxo-
JIMTb aCUMIMTOTbI
rpaduka GyHKUHH;
YMEHHE BbIYHCIIATh
NPOU3BOHbIE CYM-
Mbl, IPOH3BEACHH,
YacTHOro U KOMIIO-
3ULUH QYHKLHA,
HaXOJHTh YpaBHEHHE
KacaTeJbHOH K rpa-
UKy dyHKUHH;

YMEHHe HC-
10J1b30BATb MPOH3-
BOJHYIO TS HCce-
JIOBaHMS (PYHKLMI,
[U1 HAXOZKIEHHS
HaWIy4qlIero petie-
HUS B IPHKJIA/IHBIX, B
TOM YMCJIE COLHATb-
HO-IKOHOMMYECKHX H
dbuznuecKux 3anavax,
JUIS ONpeJieNeHus
CKOPOCTH M yCKOpe-
HHS; HAXOIUTh NJIO-
1aan 1 o0beMbl Gu-
Typ ¢ NOMOLUBIO HH-
Terpasa; NpHBOINTD
NpUMepbl MaTeMaTH-
4eCKOro MOJenHpo-
BaHHS C IOMOLLBIO
anddepeHumanbHbIX
YPaBHEHMH;

4y) ymenue
OnepHpoBRaTh

HCCIIeI0BATh
(YHKLIHH Ha MOHO-
TOHHOCTb, HAax0-
JAUTb HaubombIIHe
W HauMeHbLIHe
3Ha4YeHHs YHK-
LIMH, CTPOUTH Ipa-
(kM MHOrouse-
HOB U NMpOCTEHILNX
paLHOHATIbHBIX
thyHkMi ¢ uc-
MONIL30BAHKEM arl-
riapara MaTemMaTH-
YecKOro aHanmsa;

TOYHOCTb U NPaBUJIb-
HOCTh MCCJIeIOBaHUSA
(hyHKLIHH Ha MOHOTOH-
HOCTb, HAXOKEHHS
HaubOJbIIHX H
HauMEHbLIKUX 3HA4YeHUH
byHKLMI;

TOYHOCTb MOCTPOEHHSA
rpadukoB QyHKLMH ¢
WCMOb30BaHUEM arma-
paTa MaTemMaTHUecKoro
aHaiu3a;
pPaLHOHATEHOCTE BhIUHC-
JIeHus miowaaei ¢ uc-
M0J1b30BaHHEM NEPBOOD-
pa3HoH

rpaKkTH4e-
CKHe 3a1a-
HHS Ha Bbl-
uuciIeHHe
NPOM3BO/-
HBIX W HHTe-
IpajloB, HC-
cleoBaHKHe
dyHKLHI ¢
MIOMOLLBIO
MPOW3BO-
HbIX




MOHATHAMH:
dyHKuMs,
HenpepbiBHas
dhyHKLMS,
TIPOM3BOHA,
neppooOpazHasd,
onpeeeHHbIH
UHTEerpall; yMeHHe
HAXOJHThb
NIPOU3BOAHbIE
3NIeMEHTAPHBIX
(hyHKUMIHA, ucnonb3ys
crpaBOvHbIE
MaTepHabl;
HCCIIe0BATh B
NpoCTeHIIUX caydasx
(hyHKUMH Ha
MOHOTOHHOCTb,
HAXOJUThb
HaubonblIKue U
HaMMeHbIIHe
3HaueHHs QYHKLMIH;
CTPOMTb rpahuku
MHOTOYJIEHOB C
UCTIOJIb30BaHHEM
amnmapara
MaTeMaTHYECKOro
aHan13a; NPUMEHThb
MPOM3BOAHYIO NPH
pelleHHH 3a1ay Ha
JBIOKEHUE; peLlaTh
NIPaKTHKO-
OpHUEHTHPOBAHHbIE
3aJa4M Ha
HaubonbLIKe U
HauMeHbLIHE
3Ha4YeHus, Ha
HaXO0IEHUE MyTH,
CKOPOCTH H
YCKOPEeHMS;

116) ymeHue onepH-
pOBaTh MOHATHAMH:
KOMITIEKCHOE YHUCJI0,
COTPSIKEHHbIE KOM-
MJIeKCHbIE UUCTa,
MOJYJib U apryMEHT
KOMIJEKCHOTO YucC-
na, hopma 3anucu
KOMIJIEKCHBIX YHCe]
(reomerpHueckasl.
TPUTOHOMETPHYECKas
W anrebpanyeckasn);
YMETb NPOU3BOAHTh
apudMeTHYECKHE
JIeHCTBHSA C KOM-
TUIEKCHBIMH YHCIa-
MH; NPUBOAUTL MPU-
Mepbl HCNOIB30BAHUA
KOMIJIEKCHbIX YHMCE;

OnepUpyeT NoHs-
THEM KOMITJIEKC-
HbIX YHCeJ, W Jei-
CTBHH HajJ HUMH,
apryMeHTHUpys
CBOE pelleHue

BJ1aAE€ET NMOHATHEM KOM-
MJIEKCHOEC 4YHCJ10, BbITNOJI-
HSET NPaBHJILHO JeH-
CTBHA Haad KOMILJIEKCHbI-
MH YHCIIaMH

npaKTHye-
CKHe 3a/1a-
HMA Ha Jel-
CTBMS HaJl
KOMIIJIEKC-
HBIMH YHC-
JaMH




126) ymeHue cBo-
0O0IHO OMepUpoOBaTh
MOHATHIMMU: CpeaHee
apupMeTHUECKOE,
MenuaHa, Haubosb-
1iee U HauMeHbllUee
3Ha4eHus, pazmax,
JUcrepcHs, CTaH-
JapTHOE OTKJIOHEHHE
ISl OMMCAHUS YHC-
JIOBbIX 1aHHBIX; YMe-
HHUE MCCaeaoBaTh
CTAaTHCTHYECKHE aH-
Hbl€, B TOM HHCJIE C
NpHMEHEeHHeM rpa-
(h1ueckux METOIOB H
3NEKTPOHHBIX
cpeacTs; rpadHyecKu
HCCNeI0BaTh COB-
MecTHble Habmope-
HHSl C TIOMOILBIO IMa-
rpamMM paccedBaHus
W JIHHEelHOH perpec-
CHH;

7y) yMeHue
OMepUpOBaThH
TIOHATHAMM: CpeaHee
apudMeTHYECKOE,
MeZlHaHa,
HauOobllIee U
HauMeHblllee
3HAYeHUs, pasmax,
JMcniepeus,
CTaHAapTHOE
OTKJIOHEHHE
4YKUCJI0BOrO Habopa;
YMeHHE U3BJIeKaTh,
HHTEPIPETHPOBATD
HH(pOopMaLIHIO,
NpeicTaBIeHHYIO B
TabaMLax, Ha
aHarpamMmax,
rpadukax,
OTpasKaroLLYIO
CBOMCTBA peabHbIX
TIPOLIECCOB U
SABJIEHHH;
NpeACTaBIATD
uHdopmauuo ¢
[MOMOLLBIO TAONHLL U
IHATPaAMM;
HCCIIeOBATh
CTaTHCTHUECKHE
JaHHbIE, B TOM 4YHCJIE
C TIPUMEHEHUEM
rpauueckux
METOJIOB U
3JIEKTPOHHBIX

OnepHUpyeT OCHOB-
HBIMH TTOHATHIMH
CTATUCTHKH, HC-
ClIeyeT COBMECT-
Hble HabmoneHud ¢
MOMOLLBIO AHA-
rpamMm, B TOM 4YHC-
Jie ¢ IPHMEHEHHEM
rpauueckux me-
TOJOB U DJIEKTPOH-
HBIX CPEICTB

BJIaZICET OCHOBHBIMH MO-
HATHSIMH CTATHCTHKH,
yMeeT YMTaTh JHarpam-
MBI, IPHMEHSET rpadu-
YyecKHe MEeTOIbl U H7eK-
TPOHHbIE CPeACTBa

npakTHye-
CKHMe 3a1a-
HHS Ha pe-
LIEHHE 337124
CTaTUCTHKH,
YTEeHHE JHa-
rpamMm




CpEeACTE;

136) ymeHHe Haxo-
JHUTH BEPOSTHOCTH
cOOBITHH C UCTIONB-
30BaHUeM rpaduye-
CKMX METOJOB; NPH-
MEHSATb 1151 pellieHus
3an1a4 hopmMybl
CIIOJKEHHS M YMHO-
JKEHHS BEPOSITHO-
cTei, popmyny no-
HOH BEPOATHOCTH,
dopmyny bepHyniu,
KOMOMHATOpPHbIE
(haxTel M hOpMYIIBL;
OLIEHHBAaTh BEPOAT-
HOCTH peasibHBIX CO-
OBbITHIA; YMeHHe ore-
PUPOBAThb MOHATHSA-
MH: cIydaiHas Benu-
YHHAa, pacrpeaeneHue
BEPOATHOCTEH, MaTe-
MAaTHYeCKOe MKHaa-
HUe, THcnepeHs 1
CTaHIAapPTHOE OTKIIO-
HEHHE cayyaliHOM
BeTUUMHBI, YHKLIHH
pacnpeneneHus U
TJIOTHOCTH PaBHO-
MEpHOro, MokKasa-
TEJLHOrO M HOp-
MaJlbHOTO pacrnpese-
JIEHHIT; yMeHHe Hc-
N0J1b30BaTh CBOMCTBA
W3YUEHHBIX pacripe-
JleIeHui a4 pelue-
HMS 3a]a4; 3HAKOM-
CTBO C MOHATHIMH:
3aKOH OOJBIIMX Y-
CeJl, MeTO bl BbIOO-
POYHBIX HCCTIEIOBA-
HMI1; yMEHHEe NpHBO-
IOUTH IPUMEpbI Mpo-
ABJICHHUS 3aKOHA
0OMbIIKMX YHCen B
MPUPOIHBIX W 0011e-
CTBEHHBIX SBIIEHHAX;
8y) ymeHue
onepupoBaTh
MOHATHAMH:
cayyaiiHbli OMbIT U
cayuaiiHoe cobbiTHe,
BEPOATHOCTD
cay4daiHoro
coObITUA; YMEHHE
BBIYUCIATD
BEPOATHOCTS C
MCTIONBE30BAHHEM

ONEPUPYET OCHOR-
HBIMHU NOHATHAMH
TEOPHH BEPOSTHO-
CTEH, UCTIONB3YA
rpacduyeckue Me-
TOBI pelleHHs
3aaay

BJlaJIe€T OCHOBHBIMH MO~
HATHAMU TEOPUH Bepo-
ATHOCTEH, peluaer 3aaa-
YU, HCINOJIb3Y$S TEOPEMbI

H opMybI

npaKkTHYe-
CKHe 3a/1a-
HHS Ha BbI-
YUCeHHe
BEPOATHOCTH
coObITHS,
COCTaRJIeHHE
3aKOHa pac-
npeaeneHus
CIIy4aiHOH
BEJIM4MHBI,
HaXOxAeHHe
YHUCJIOBBIX
3HAYEHHH
cinyuaiHol
BEJIMUMHBI




rpadHUECKHX
METO/I0B; IPUMEHSATh
(hopMy bl CITIOMKEHHS
H YMHOMEHHUS
BEPOATHOCTEH,
KOoMOHHATOpHbIS
daxTel U HOpMYyIIBI
TMPH peLIeHUH 3a1a4;
OLIEHHBATh
BEpOSTHOCTH
peaibHBIX COOBITHH;
3HAKOMCTBO CO
Cly4alHbIMH
BEJIMYHHAMH; YMEHHE
MPHBOINTH NPUMEpDI
NPOSIBJIEHHS 3aKOHA
OonbLIMX YKcen B
NPHPOIHBIX H
001IeCTBEHHBIX
ABJEHUAX;

146) ymeHue cro-
0oaHO onepupoBaTh
TIOHATHAMM: TOYKA,
npsaMas, MI0CKOCTb,
NPOCTPaHCTBO, OTpe-
30K, JIy4, TUTOCKHH
YroJl, ABYTpaHHbIH
YroJl, TPEXTPaHHbIA
Yo, NepeceKarLH-
ecs, napanie/bHble U
CKpeLlUBaloLecs
npsMble, napasieb-
HOCTb U NepIeH 1~
KYJIAPHOCTb NMPSMbBIX
M TUIOCKOCTEH, yron
MEKIY NPSIMbIMH,
YIOJI MeXKIY NpsAMOH
H [JIOCKOCTBIO, YOI
MEX/1y TUIOCKOCTSAMH;
YMEHHE HCIONb30-
BATh MPH pPeLICHHH
3a/1a4 U3y4YeHHbIe
(hakTbl ¥ TEOpEMBbI
NJaHUMETPHH; yMe-
HHE OLIEHWBATh pas-
Mepbl 00BEKTOB B
OKPYKarLEM MHpE;
yMEeHHe OMepUpoBaTh
MOHSATHAMM: MHOTO-
IpaHHHK, Ce4YeHHe
MHOTOTpaHHHKa,
IIPABUIIbHBIN MHOTO-
T'PaHHMK, IPHU3MA,
nupamuia, purypa u
NOBEPXHOCTH BpaLlle-
HUS, LUMJIMHAP, KO-
Hyc, wwap, cdepa,
pa3BepTKa NOBEPXHO-
CTH, CEUEHHUs KOHyca

pacrno3HaBaTh Ha
yepTenax U Moje-
75X MPOCTpaH-
CTBeHHbIe (OPMBI;
COOTHOCHTb Tpex-
MepHble 00BEKTBI €
HX OMHCAHUAMH,
U300 paskeHUAMHU;
OMUCHIBAThL B3a-
MMHOE pacrnoso-
JKEHHE MPSIMBIX H
TIoCKoCTeH B 1po-
CTpaHCTBe, apry-
MEHTHPOBAHHO
paccykaarb 00
3TOM pacrnonoxke-
HUU

NIPaBHIILHOCTb PAclo3Ha-
BaHUs Ha YepTekax U
MOZENIX MpocTpaH-
CTBEHHBIX (opM;
000CHOBaHHOCTL COOTHE-
CEHHS TPEXMEPHBIX 00b-
eKTOB C HX OIHCAHHUAMH,
U300paKeHUAMH;
000CHOBAHHOCTb OMHCAa-
HHS B3aUMHOTO pacrno-
JIO’KEHHUS TIPSMBIX H
IJIOCKOCTEH B MPOCTpaH-
CTBE, apryMeHTHPOBaH-
HOCTb CYyKAeHUH 00 3TOM
pacrnonoXKeHUH

TIpaKTHYe-
CKHe 3aja-
HHS Ha pe-
LIEHHWE Teo-
MeTpHue-
CKHX 3a7a4




¥ UMJIMHIpa, napa-
NIeJIbHBIE OCH WITH
OCHOBAaHHIO, CEUEHHE
11apa, riIoCKOCTb,
Kacatowasics chepsl,
LUMIMHIPA, KOHYyCa;
YMEHHE CTPOUTD Ce-
YeHHE MHOTOrPaHHH-
Ka, U300pakaTh MHO-
rorpaHHUKH, QHrypbl
¥ MOBEPXHOCTH Bpa-
IIEHHS, UX CeYEHHs, B
TOM 4HCIIE C IOMO-
LB 3NEKTPOHHbIX
CPEICTB; YMEHHE
MPUMEHSTH CBOHCTBA
reoOMeTPUYECKHX (H-
ryp, CaMOCTOSATEILHO
(dopMyIHpoOBaTh
OTpe/le/IEHHs U3yya-
eMBIX (Uryp, BbIABM-
ratb FUNOTE3b! O
CBOMCTBax W NpH3Ha-
KaX reoMeTpHYECKHX
¢uryp, o00CHOBBI-
BaTh MJIM OTIPOBEp-
raTb MX; yMEHHE
NPOBOJAMTH KJIACCH-
¢bukauuo Guryp no
pasUYHBIM MPHU3Ha-
KaM, BbITOJHATh He-
00X0aMMBIE 10MOJ-
HUTEbHbBIE N0CTpPOE-
HUSA;

9y) ymMeHHe
onepupoBaTh
MOHATHAMM: TOUKA,
npsAMas, rMiIoCKOCTh,
MPOCTPaHCTRO,
JBYTPaHHBIH yrom,
CKpellHBaroLecs
npsMble,
napasiesbHOCTb U
MEePHeHIUKYIPHOCTD
NpsAMBIX U
MJIOCKOCTEH, YIrou
MEXAY NPSIMbIMH,
YroJl MexK1y NpsAMOoi
U TUIOCKOCTBIO, VIOl
MeX/1y TIOCKOCTAMH,
paccTOsTHHE OT TOUKH
110 TJIOCKOCTH,
paccTOSHHE MENKIY
NpSMbIMH,
paccTosHUE MEXIy
TIOCKOCTSIMHU;
yMeHHe
MCNOJIB30BaTh MpH
pellueHHH 3a1a4




u3yueHHble GakTbl U
TEOpEMbI
NJIaHUMETPHH;
YMEHHE OLIeHHBATh
pazmepbl OOBEKTOR
OKPY’KaloLIEero MUpa;

12y) yMeHue
BBIUMCIIATD
reoMeTpHyYecKHe
BEJIMYMHBI (AJIMHA,
yroJl, nJoLanb,
0o0beM, rIolaab
MIOBEPXHOCTH),
UCMONB3YS
H3yveHHble OpMYyIbI
W METOJbl;

156) ymeHue ceo-
00aHO OnepUpoBaTh
TOHSATUAMM: TII0-
mane GUrypsl, oobem
Gurypsl, BETUUHHA
yIJ1a, pacCTOsIHUE OT
TOYKH J10 TJIOCKOCTH,
PACCTOSHME MEXKIY
NpSAMBIMH, paccTos-
HHUE MEXILY TUI0CKO-
CTAMH, TUTOLIAb
chepbl, TIOWAAb 110-
BEPXHOCTH NUpaMu-
Ibl, IPU3MBI, KOHYCa,
LUIHHIAPA, 00BEM
KyOa, NpsAMOYTOb-
HOTO napajuie/ieny-
nena. NMpaMMabl,
MPH3MBbI, LHJTHHPA,
KOHYyca, L1apa; yMe-
HHUE HaXO/IUTh OTHO-
weHue 00beMOB Mo-
T00OHBIX (Uryp;

10y) ymenue
OMnepupoBaTh
TOHATHAMMU:
MHOTOIpaHHHK,
ceueHHe
MHOroTrpaHHHKa, KyO,
napaeienunen,
npu3Ma, NupamMuaa,
urypa u
MOBEPXHOCTh
BpalleHHs, HIHHIP,
KOHYC, Luap, cgepa,
cedeHus QUrypsl
BpallleHHs,
TIOCKOCTb,
Kacarowasics cgepbl,
LWJIMHIPA, KOHYCa,
TUI0LLA/1b

OMepUpYyeT MOoHS-
THAMH CTEPEOMeT-
PHH, BBIYHCIISET
TJIOIMIAIH TOBEepX-
HOCTeH U 00bEMBI
NPOCTPaHCTBEH-
HBIX TeJl;
pacno3HaBaTh Ha
yepTekax M MoJe-
JIAX MPOCTPaH-
CTBeHHbIe ()OPMbI

TNPaBUIBHOCTb Pacno3Ha-
BaHMs Ha yepTexax u
MOJIENSAX MPOCTPaH-
CTBEHHbIX (opm;
0060CHOBaHHOCTb COOTHE-
CEHHS TPEXMEPHBIX 00b-
eKTOB C HX OTMHCAHUSIMH,
H300pasKeHHAMH;

000CHOBaHHOCTE OMHCA-
HHS NPOCTPAHCTBEHHBIX
TeJl, apryMeHTHPOBaH-

HOCTb pellieHHs 3a1a4 H
J0Ka3aTeNbCTBa TEOPEM

NpaKTH4e-
CKHE 3a]a-
HHA Ha pe-
LIEHUE Ireo-
METpH4EC-
CKHX 3a1a4




MOBEPXHOCTH
MUPaMH/bL, MPH3MBI,
KOHYCa, LMJIMHApa,
mowans chepsl,
obweM ky0a,
NpsAMOYTONbLHOrO
napanienenuneaa,
MHPaMH/Ibl, PU3MBI,
LIMJIMHIpA, KOHYCa,
1Iapa; yMeHHe
U300paxkaTh
MHOTOTPaHHHKH H
NOBEPXHOCTH
BpALLEHHs, UX
CeueHHs OT PyKH, ¢
MOMOLLBIO
YepTEeKHbIX
MHCTPYMEHTOB H
3NEKTPOHHBIX
CPENCTB; YMEHHE
pacno3HaeaTh
CUMMETPHIO B
NPOCTPAHCTBE;
yMEeHHe
pacno3HaBaTth
NpaBUIIbHBIE
MHOTOTrpaHHHKH;

12y) ymenue
BBIYHCTIATh
reoMeTpHYecKHe
BE/IMYHHBI (AJHHA,
Yrod, IIouab,
o0beM, miIoLwanb
MOBEPXHOCTH),
WCIIOJb3Ys
u3yUeHHble HOPMYJIb
W METO/Ibl;

166) ymeHue CBO-
6o1HO onepupoBaTh
MOHATHAMMU: JIBHKe-
HHe, Napajie/bHbli
NepeHoc, CHMMETPUS
Ha MJIOCKOCTH H B
NPOCTPaHCTBE, MOBO-
poT, npeoGpazoBaHue
noaoous, noaodHbie
burypsl; ymeHue
pacro3HaBaTh paB-
Hble ¥ NoA00HbIE PU-
rypbl, B TOM HHCIIE B
MPHUPOIIE, HCKYCCTBE,
aAPXHUTEKTYpE; YMEHHE
HCMOJB30BATh reo-
METpHYECKHE OTHO-
1IEHHS, HAXOIUTb
reoMeTpHYeCcKHE Be-
JIUYHHBI (AJTHHA,
VroJl, IiIoiaib, 00b-

ONepUpYeT MOHsA-
THAMH CTEPEOMET-
pHH;

pacno3HaéT pas-
Hbl€ W TIO100HbIE

thuryps!

NPaBUJIBLHOCTh Pacro3Ha-
BaHMs Ha yepTexax u
MOZIeJISX MPoCTpaH-
CTBEHHBIX (hOpM;
000CHOBaHHOCThL COOTHE-
CEHHS TPEXMEPHbIX 00b-
€KTOB C UX ONTMCAHHAMH,
N300 paKEeHHAMU;
000CHOBaHHOCTD OMKCa-
HUA ABHXKEHHS, 110,100~
HBIX (QUIryp MPU peLLeHUH
3a1ay4

NpaKTH4e-
CKHE 3a]a-
HHA Ha pe-
[NEeHHE 3a-
aay




€M) TIpH pelieHHH
3a[a4 13 IpyrHx
y4eOHBIX TpeIMETOB
W U3 pealibHOil Ku3-
HHU;

11y) ymeHHe
OMepHpOBaTh
NOHATHAMH:
JBUIKEHHE B
NPOCTPaHCTRE,
nono6Hble GUrypsl B
MPOCTPAHCTRE;
HCMONB30BATE
OTHOLIEHHE
nioanei
[IOBEPXHOCTEH H
00beMOB NOA0OHBIX
¢duryp npu pelieHuu
3agau;

176) ymenue cBo-
601HO ONepUPOBaThH
TIOHATHAMM: TIPAMO-
yrojibHas cucTeMa
KOOPMHAT, BEKTOP,
KOOPIMHATHI TOUKH,
KOOPIHHATHI BEKTO-
pa, CyMMa BEKTOpOB,
MPOM3BEIEHHE BEK-
TOpa Ha 4MCIIo, pas-
JI0XEHHEe BEKTOpA 110
Dasucy, ckanspHoe
MPOM3BEIEHHE, BEK-
TOpPHOE MPOU3BEE-
HHE, Yrojl Mexay
BEKTOpPaMH; yMEHHe
HCTONb30BaTh BEk-
TOPHBII H KOOPAH-
HATHbIA METO] 117
peLIeHHs reOMeTpH-
YeCKHMX 3aJa4 M 3aaad
OpYrux yueGHbIX
NIPeMEeTOB; ONepH-
POBAaTh MOHATHUAMHU:
matpuua2x2u3x
3. onpenenuTens
MaTpHLbl, FEOMETPH-
YecKHH CMBICIT orpe-
JenuTeNs;

13y) ymeHue
OTIEPUPOBATH
MOHSATHAMH!
NPSMOYTONbHas
CHCTEMa KOOPJHHAT,
KOOPAHHATHI TOUKH,
BEKTOP, KOOPAHHATbI
BEKTOpA, CKa/lspHoe
NpOM3BEIeHHE, YO

OnepUpyeT OCHOB-
HbIMH TIOHATHAMH
aHaJIUTHYECKOH
reOMeTpHHU, JIU-
HeliHO#H anreGpsbl

BJIaACCT MMOHATHAMH, CH-
CTEMa KOOpAHHAT, BEK-
TOp, MaTpHula, onpeaeiu-
TEJIb MaTPHLEI

npaKTH4e-
CKHe 3aj1a-
HHS Ha JeH-
CTBUS HaJ
MaTpULIaMHu,
BBIYMCIIEHHE
onpeneauTe-
ne#




ME3KIy BEKTOpaMH,
CYMMa BEKTOPOB,
MPOU3BEAECHHE
BEKTOpA Ha YHCIIO;
HaXOoJHTh C
MOMOLLBIO
H3Y4eHHBbIX opMy
KOOPIHHATBI
cepeMHBI OTpe3Ka,
paccTosiHHE MexIy
JBYMs TOUKaMH;

180) ymenue moae-
JUPOBATh peajbHble
CHTYaLMHU Ha fA3bIKe
MaTeMaTHKH; COCTaB-
JIATb BBIPAyKEHUS,
YpaBHEHHMs, HEpaBeH-
CTBa M UX CUCTEMBI
0 YCJIOBHMIO 3a7auH,
HCCIe0BaTh MOCTPO-
€HHbIE MOAEH C HC-
M0JIb30BaHUEM ammna-
para aiaredpsl, HH-
TEpNPETHPOBATh MO-
JIyYEHHBIH pe3ybTaT;
CTPOMThH MaTEMaTH-
4eCKHe MOAEIH ¢ To-
MOLIBIO FEOMETPHYE-
CKHX NOHATHIA U Be-
JIMYHH, pellaTh CBA-
3aHHbIE C HUMH Npak-
THYECKHE 3a7ayu;
COCTaBJIATH BEPOAT-
HOCTHYIO MOJ€/Tb U
MHTEpPNpeTHPOBATh
TIOJTYYEHHBIH pe3yJib-
TaT; pelarsb npu-
KJIaHble 3a7a4u
Cpe/cTBaMH MaTeMa-
THYECKOTO aHau3a, B
TOM YHCJIE COLHAlTb-
HO-3KOHOMHYECKOTO
1 (U3HUECKOrO Xa-
paKTepa;

14y) ymeHue BbIOH-
paTbh NOAXOAALLIHH
W3YYEHHBIH MeTO
LIS peLeHHs 3a7auH,
pacrno3HaBaTh Mare-
Matuyeckue GaKTel U
MaTeMaTHYeCKHE MO-
JE€NH B MPHPOAHBIX H
0O1ECTBEHHBIX AB-
JIEHUsIX, B UCKYCCTBE;
yMEHHE MPHUBOAMTD
npyMepel MaTeMaTu-
4YeCKHX OTKPbITHH
POCCHHCKOH U MHUpO-

MOJEIHpYeT pe-
anbHBIE CUTYaLUH
Ha fA3blKe MaTema-
THKH, HHTEPIPETH-
PYeT MoJyYeHHbIH
pe3yJibTaT; CTPOUT
MareMaTHuecKHe
MoZeH

BJIaJIeET METOlAMH Ma-
TEMATHYECKOr0 MOJAEH-
pOBaHH4, pellaeT ¢ UX
MOMOILLIO 3a1a4H, MH-
TEPIPETUPYS MOTYYEH-
HbIH pesysbTar

MpaKTHYe-
CKHe 3a7a-
HUs Ha CO-
CTaBJIeHUE
YpaBHEHHUH
10 3aJaH-
HBIM YCJ10-
BUSIM C Bbl-
Gopom Mme-
TOJA WX pe-
LIeHHUs, Ha
MOCTPOEHHE
MaTeMaTu-
YeCKHX MO-
neneu




BOI MaTeMaTHUECKOMH
HaYKH.

196) ymeHue BbIOH-
paTh NOAXOASILHIA
METOJ1 IJ1sl pElLEHHH
3a7auy; NOHUMaHHe
3HA4YUMOCTH MaTeMa-
THKH B H3Y4YE€HHH
NPHPOIHBIX U 00lIe-
CTBEHHBIX MPOLIECCOB
U IBJIEHHH; YMEHHe
pacno3HaraTh NposB-
JIEHHE 3aKOHOB Ma-
TEMaTHKH B UCKYC-
CTBE, YMEHHE NMPHBO-
JWTb IPHMEpPhb! MaTe-
MAaTHYECKHX OTKpHI-
THH poccuiickoii u
MHPOBOI MaTeMaTu-
4ECKOH HayK

14y) ymenue BbIOH-
paTh NOAXOAALHHA
H3YUEHHBIH METO.
JU71 pelueHus 3a1a4Hu,
pacrnosHaBaTh Mare-
MaTtudeckue haKThl U
MaTeMaTHYeCKHEe MO-
Jle/I1 B IPUPOIHBIX U
00111eCTBEHHEIX fB-
JIEHUAX, B UCKYCCTBE;
YMEHHE NPHUBOJUTH
TIpUMEPBI MaTeMaTH-
YECKHUX OTKPBITUH
POCCHHCKONH U MHpO-
BOI MaTeMaTHYECKOi
HayKH.

BbIOMpaeT MeTox
JU1s peLieHus 3a-
JlayM; NOHHMAET
3HAYMMOCTh MaTe-
MAaTHKH B H3y4e-
HUH MPUPOJHBIX H
0011ECTBEHHBIX
IIPOLIECCOB, apry-
MEHTHUPYET CBOH
nefcTBusd

yMeeT BblOMpaTh paLuo-
HaJIbHbIE METOIBI pELIC-
HHJ TIPHKJIAAHbIX 3a1a4

npakTH4e-
CKHe 3a71a-
HMS Ha Bbl-
6op MeToOB
pelueHus
NPHKJIAJHBIX
3anay

Kpurepuun onennBanus
MaxkcumasibHOe KOJTHYECTRBO OalIOB N0 KAKIAOMY KPHTEPHIO — 5.
MaxkcumanbHoe KouyecTBO 6aioB — 95

IIxana oneHkH o6pa3oBaTebHBIX T0CTHKEHHIT

IIpoLeHT pe3ynsTaTHBHOCTH

Ouenka YPOBHA IIOATOTOBKH

(IpaBHIIBHBIX OTBETOB) Oam (oT™MeTKa) BepOaIbHBIN aHANor
90 - 100 85-95 (5) OTIIHYHO
75-89 70-84(4) XOpOHIO
65-74 55-69(3) YIOBIETBOPHUTEIBLHO
MeHee 65 MeHee55(2) HEYJIOBIETBOPUTEIILHO




2.3. Tlepeyenb peKoMeHIyeMbIX Y4eOHbIX M31aHuii, MHTepHeT-pecypcoB, I0MOJIHATETLHOM
JUTEPATYPhbl, HCIO/Ib3YEeMbIX B ATTECTALHH:

OcHOBHbIE HCTOYHHKH:
1. T'puropses B.IL., Cadyposa T.H. Maremaruka. Pexomenosano ®I'BY «DHUPO» B
KadecTBe y4eOHHKa /Ul UCIIONB30BaHUs B y4eOHOM nporiecce 00pa3oBare/ibHBIX OpraHu-
3a1mi, peanu3yromuM nporpaMMsl CIIO no TeXHUYeCKUM ClIeHaIbHOCTIM
W3narensckuii neHTp «Axamemusy, 2020
2, Atanacsu JI.C. 'eomerpus (10-11 xiace) - yueOuuk 1y 001eodpa3oBarelibHbIX
yupexxkaenuit. [Ipocsemenue. 2006 r.
3.  boromonor H.b. IlpakTuueckuie 3aHsATHS 110 MaTeMaTHKe: yueOHoe mocodue
IUIsL CTYZIEHTOB CPEAHMX CNEHaNbHBIX YUEOHBIX 3aBe/IeHHIH.
Bricm. mx., 2003r.
4. boromonos H.b., [LLM.Camolinenko Maremartuka: yueOHUK 17151 CTYA€HTOB
00pazoBaTeIbHBIX YUpekaeHuH cpeHero npodecCHOHAIEHOr0 00pa3oBaHus.
Jpoda. 2006r.
3. Anexcanapos, II.C. Kypc aHamuTHdeckoil reoMeTpud U JHMHEHHOH anreOpsl
[OnexTponusli pecype] : yuebnuk / I1.C. Anexcanapos. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanp, 2009. — 512 ¢. — Pesxum noctyna: https://e.lanbook.com/book/493. — 3aru. ¢ skpana.

JlonoTHHTe/IbHBIE HCTOYHHKH:

6. I'puropses B.I1., FO.A.JlyOunckuii DeMeHTHI BbICIIEH MaTeMaTHKH:
y4eOHHK JIJIS CTYJEHTOB 00pa30BaTeIbHbIX YUPEKICHHUH cpeiHero
npodeccHoHanbHOro 0dpazoBanus. M3natenbckuii LeHTp « AKageMus»,
2004r.

7. Caaksin C.M., AM.T'onpaman, J[.B.JlenucoB 3anauu no anredpe U Hadanzam
aHaim3a: nocobue s yuammxces 10 — 11 k. Tlpoceewenue, 2005r.

8. IHumauer C.M. Hauana BeicIIel MaTeMaTHKH: ocoOue /uist By30B. poda,
2002r.

9.  Jlauxo ILE., Ilonos A.I'., KoxxeBuukosa T.5. Beicimas MaTeMaTHKa B
YIIpaKHEHHUAX U 3a1a4ax (B AByX yactsx), 2006r.

10. Owmensuenko B.I1., KypbatoBa 2.B. Maremaruka: yueGHoe nocobue juis

CTY/I€HTOB 00pa30BaTEIbHBIX YUPEIKICHHH CPeHETr0 MPOo(ecCHOHATBLHOTO
oOpazoBanus. — Poctor #//1: @enuxc, 2007r.

HHTepHeT-pecypebl:

1.  http://en.edu/ru — ecTecTBEHHOHAYYHBIH NOPTAT;
2. http://schools.techno.ru — caiit «IlIkonrl B IHTEpHETEN
3. http://www.school.edu.ru — poccuiickuii 00pazoBareabHbIH opTa
4.  http://www.alleng.ru- caiit «O6pa3zoBarensHble pecypchl MIHTepHeTa
IIKOJIBHUKAM H CTYJEHTaM»;
5. www. fcior. edu. ru (MEpOpManMOHHBIE, TPEHHPOBOYHbIE U KOHTPOJIBHBIE MaTepHa-

JIBI);
6.  www. school-collection. edu. ru (Enunas koniekiyy 1upoBeIX 00pa3oBaTeIbHbIX
PECYPCORB).
INepuonuyeckue U3NAHUS:

1. T'azera «Poccwuiickag razera»
2. Tasera «Ob6nacTrHag rasera»




		2025-05-22T12:27:44+0500
	Потанин Владислав Владимирович




