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1 OBLLIAS XAPAKTEPUCTHUKA PABOYEM TPOT'PAMMBI YYEBHOI'O
MNPEIMETA
«OVIL.04.IT MaTeMaTukKa»

1.1 MecTo yuyeOHOro npeaMera B CTPYKTYpe NPOrpamMMbl MOJATOTOBKHM CHEIHAJIUCTOB Cpe/l-
HEro 3BeHa

Yueonsiii npeamer «OVYIL.04.I1 MaremaTuka» OTHOCHUTCS K IpeIMeTHOW obnactu «Ma-
TEMaTHKa» U 00Ie00pa30BaTeIbHOMY MHUKITY MPOTPAMMBbI MOJATOTOBKH CHEIUAIUCTOB CPEIHETO
3BEHA.

1.2 TpeOoBanusi K pe3yjabTaTam
Pesynbrarom ocBoenus OVIL.04.11 Marematuka  SBJIIETCS OIPENEICHHBIM OTall
c(OPMHUPOBAHHOCTHU CIEAYIOIIUX OOIUX U MPO(ECCHOHATBHBIX KOMIIETEHIUI:

Koa u HauMeHoOBaHHEe HJ'IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA NIPEAMETA

(popMupyemMbIX KOM-

neTenuii O0mue IIpeamerHsble
OKO01 N.1. oco3HaHue  obyyatowm- | Y.1 BNafeHMe meTodamu Ao-
BbibupaTtb CNocobbl | MUCA POCCUICKON TPAXAAHCKOM | KasaTenbcTs, aNropuTMamu pe-
peweHua 3agady  npo- | UAEHTUYHOCTY; WeHMs 3agayu; ymeHre bopmy-
deccmoHanbHon  ges- | M1 OcBoeHHble, oby4atouwm-
NIMpoBaTb onpeaeneHuns, akcuo-
TE/IBHOCTU  NMPUMEHU- | MUCA,  MEXNpPeaAMEeTHble MNOHS-

T€/IbHO K pPas/iMyHbiM

TMA U yHMBepCanbHble y4ebHble

Mbl U Teopembl, MPUMEHATb UX,

KOHTEKCTaM nenctena  (perynatmsHble, no- | MPOBOANUTL [lOKasaTe/ibHble pac-
3HaBaTe/ibHble, KOMMYHMKaTUB- | CYXXAEHUA B XO4e pelleHnAa 3a-
Hble); fau;
M.2.  cnoco6HOCTb WX MCMONb- (Y3 ymeHue onepupoBaTh

30BaHMA B MO3HaBaTE/IbHON M
COUMANbHOW MNpPaAKTUKe, T[OTOB-
HOCTb K CaMOCTOATE/IbHOMY NAa-
HUPOBAHUIO W OCYLLECTB/IEHUIO
y4ebHON AeATeNnbHOCTU, OpraHu-
3aUMn y4ebHOro coTpyaHNYECTBa

NOHATUAMMU: paLMOHaNbHbIE, UP-
paLMOHaNbHble, NOKa3aTe/bHble,
CTEMEHHble, Jiorapndmmyeckue,
TPUTOHOMETPUYECKME  ypaBHe-

HUA N HEPaBEHCTBA, X CUCTEMDbI,

C negarorn4yecknmu pa60THMKa- V.4, ymeHue onepuposaTtb
MU N CBEPCTHUKAMMU, K y4aCTUIO B MNOHATUAMMU: d)yHKLI,MFI, Henpe-
NOCTPOEHUN MHOUBUAYA/IbHOU
. pbiBHaA PYyHKLUA, NPON3BOAHASA,
obpa3oBaTesibHOM TPAEKTOPUY; .
nepsoobpasHas, onpefeneHHbIN
M.3. oBnageHune HaBblKamu

y4yebHo-nccNen0BaTeNbCKOM,
NPOEKTHON W couManbHOW Aes-
TEeNbHOCTY;

UHTErpan, ymeHune HaXxo4uTb

npou3BoAHblE
$yHKUM],
Hble MaTepuanbl; UCCNeaoBaTb B

3/1EMEHTAPHbIX
MCNonb3ya CnpaBoy-

npocTemwnx cnyyasx OyHKUUK

Ha MOHOTOHHOCTb, Haxo4uTb
HaMbonbwne U HaMMeHblune
3HayeHna  OYHKUMIKA;  CTPOUTb

rpadpmMKM  MHOFOYIEHOB C  WUC-




nosb3oBaHMEM annapaTta marte-
MaTU4YeCKOro aHanusa; npume-
HATb NPOM3BOAHYID Npu pelle-
HWM 3334 Ha ABUXKEHWe; pewwaTb
NPaKTUKO-OPUEHTUPOBAHHbIE
33/@a44 Ha Haubonbwuve wn
HaMMeHblUMe  3HA4YeHMuA, Ha
HaxoXXAEeHWe nyTn, CKOPOCTU U
YCKOpeHUs;

Y.24 ymeHne cBobogHO one-
pupoBaTb MOHATUAMM: YETHOCTb
bYHKLMN, NepuognuyHoOCTb QyHK-
UMK, OrpaHUYEHHOCTb QYHKUUM,
MOHOTOHHOCTb  QYHKLWK, 3IKC-
Tpemym ¢yHKUMM, Hambonblee
N HaMMeHblUee 3HaYeHUA PyHK-
UMM Ha NPOMENKYTKE; YyMeHue

NPoOBOAUTL UCCNefoBaHME DYHK-

umn;
Y.29 ymeHue onepuposaTtb
NOHATUAMMU: KOMMJIEKCHOE 4unC-

N0, COMpPAMKEHHbIE KOMMNIEKCHbIE
ymncna, Moay/ib U apryMeHT KOM-
NIEKCHOTOo Yyncna, popma 3anucu
KOMMIEKCHbIX 4yuncen (reometpu-
YyecKas, TPUroOHOMeTpUYecKas u
anrebpanyeckan); ymeTtb npowus-
BOAUTb apudmeTmyeckme aen-
CTBMA C KOMMJIEKCHbIMM YMCNa-
MU;

NPMBOAUTL NPUMEPbI  UC-

NoNb30BaHNA KOMNNEKCHbLIX YU-

cen;
OK 02 n.a. ueseHanpaBneHHoe pas- | Y.l BNafeHMe meTodamu Ao-
Wcnonb3osatb  cospe- | BUTME  BHYTPEHHeW  MO3ULUMM | kasaTesbcTB, aNropuTMamu pe-

MeHHble CcpeacTBa no-
MCKa, aHaNM3a U UHTEepP-
npetaunn nHdopmauum
M MHOOPMAUUNOHHbIE
TEXHONOTUM ANA  Bbl-
MOSIHEHMA 33434 Npo-
deccMoHanbHoOM  aes-
TE/NIbHOCTH

JIMYHOCTU HA OCHOBE [JYyXOBHO-
HPaBCTBEHHbIX LLeHHOCTEN Hapo-
noe Poccuitickon ®epepauun,
NUCTOPUYECKMX W HALMOHANbHO-
KY/AbTYPHbIX Tpaguumin, dopmu-
pOBaHWE  CUCTEMbI  3HAYUMBbIX
LEHHOCTHO-CMbICNIOBbIX  YCTaHO-
BOK, QHTUMKOPPYMUMOHHOFO MMU-
pPOBO33peEHMA, MNPaABOCO3HAHMA,

lWeHNs 3afady; ymeHue dopmy-
NMpoBaTb onpefeneHusa, akcuo-
Mbl U TeopeMbl, MPUMEHATb WX,
NpoBOAMUTbL [lOKa3aTe/bHble pac-
CYXOEHUA B XOA4e pelleHus 3a-
Aay;
y.2
NOHATUAMM: CTeNeHb Yncna, No-

yMeHue onepupoBaTb




9KOJIOTMYECKOM KyNbTypbl, Cro-
COBHOCTU CTaBWUTb LEAn U CTpo-
WTb }KU3HEHHbIE NaHbI;

M.3. oBnageHune HaBblKamu
y4yebHo-nccneno0BaTeNbCKOM,
NPOEKTHON W couManbHOW Aes-
TeNbHOCTY;

rapudm 4ucna; ymeHue BbINON-
HATb BbIYMCAEHME 3HAYEHUU U
npeobpa3oBaHNA BblipaXKeHU Co
cTeneHAMM U norapudmamm,
npeobpasoBaHus ApOo6HO-
PaLUMOHA/bHbIX BbIpaXKeHUN;

Y.9

NMOHATUAMMU:

ymeHune onepupoBaTb

TOYKa, nNpAmas,
NAOCKOCTb, MNPOCTPAHCTBO, ABY-
rPaHHbIA Yron, CKpelimBatoLme-
CA NpAamble, NapannenbHOCTb U
nepneHANKYNAPHOCTb MPAMbIX U
NAOCKOCTEN, Yron mexay npsa-
MbIMUW, YFrONl MeXAy NPAMON U
NAOCKOCTbIO, Yroa mexay naoc-
KOCTAMMW, PaCcCTOAHME OT TOYKM
[0 MNNOCKOCTU, PacCTOAHNE MEXK-
4y NPAMbIMK, PaCCTOAHUE MEMK-
Oy NNOCKOCTAMM; YyMeHue uc-
Nonb30BaTb NPU peLleHnn 3agau
nsyyeHHble GakTbl M Teopembl
NNAHUMETPUN; YMEHUE OLEeHU-
BaTb pa3mepbl OOBHEKTOB OKpy-
YKatoLero Mmmpa;
Y.10 ymeHue onepuposaTtb
NOHATUAMMU: MHOFOrPAHHUK, ce-
YyeHWe MHOrorpaHHuka, Kyb, na-
pannenenuneg,

npusma, nupa-

durypa 1 MNOBEPXHOCTb

unamMHAp,
ceyeHns ourypbl

Muzaa,
BpaLLEHMSA,

codepa,
BPALLEHNA, MIOCKOCTb,

KOHYC,
wap,
Kacato-
waaca coepbl, UNAMHAPA, KOHY-
ca, naowagb NOBEPXHOCTU Nu-

pamuabl, NpuM3Mbl, KOHyCa, LMU-
NMHApPA, naowaab chepbl, 06bem
Kyba, NpsAMOYronbHOro napasnne-
nenuneaa, NMpamuabl, NPU3Mbl,
UMANHAPA, KOHyCa, lWapa; yme-
HWe un3obpaxkaTb MHOrorpaHHU-
KW M NOBEPXHOCTU BPALLEHMUA, UX
CeYeHMA OT PYKU, C MOMOLLbIO

YEePTEXHbIX  UHCTPYMEHTOB n




3NEKTPOHHbIX CPEeACTB; YMeHue
pacnosHaBaTb CUMMETPUIO B
NPOCTPAHCTBE; YMeHWe pacno-

3HaBaTb MpPaBW/bHble  MHOrO-
rPaHHUKK;
Y.25 ymeHue NCMno/ib30BaTb
cBOMCTBA M TrpaduKkM  PyHKUMIA
ONA pelweHns ypaBHEeHUN, Hepa-
BEHCTB M 33434 C NapameTpamu;
n3obpaxaTb Ha KOOPAMHATHOWM
NNOCKOCTM MHOXECTBa peLleHUi
YPaBHEHWNI, HEPABEHCTB U UX CU-
crem;

Y.30 ymeHune cBoboaHO one-
pupoBaTb MOHATUAMMU: cpefHee
apndmeTumyeckoe, MegMaHa,
Hanbosnbllee W  HauMMeHbllee
3HaYeHuA, pasmax, gucnepcus,
CTAaHO4APTHOE OTK/AIOHEeHWe pana
ONUCAHUA YUCNOBbIX AAHHbIX;
yMeHMe uccnefosBatb CTaTUCTU-
YecKue OaHHble, B TOM 4ucne ¢
npuMeHeHnem rpadpuyeckmx me-
TOLOB M 3NEKTPOHHbIX CPeacTs;
rpaduyeckm uccnepoBaTb COB-
MeCTHble HabngeHua ¢ nomo-
WbIO AMarpamm paccemBaHMa U

JIMHEMHOW perpeccuu;

OK 03

MnaHnpoBaTb U peanu-
30BbIBaTb COOCTBEHHOE
npodeccnmoHanbHoe MU
JINYHOCTHOE pPa3BUTHE,
npeanpMHUMaTENbCKYHO
OEeATeNbHOCTb B MpoO-
deccmoHanbHoM coepe,
MCNonb3oBaTb  3HaHWA
no npaBoBOM U PUHAH-
COBOWM [PaMOTHOCTM B
Pa3/IMYHbBIX KU3HEHHbIX
CUTyaumax

n.2. rOTOBHOCTb K CamMOpa3Bu-
TUIO, CaMOCTOATENIbHOCTU U Ca-
MOOMPeaENEHNIO;

Nn.3. Hanynme MmMOTUBAUMM K
0by4eHNIO N IMYHOCTHOMY pas-
BUTWUIO;

M.1  OcBoeHHble, oby4atowmu-
MUCA, Me)KnpeaMeTHble MOHSA-
TMA W YHUBEpPCa/bHble y4yebHble
OencTena  (perynatMBHble, no-
3HaBaTe/IbHble, KOMMYHWKATUB-
Hble);

M.3. oBnageHue HaBblKaMWU
y4yebHOo-nccnesoBaTeNbCKON,
NPOEKTHOM M CcouManbHOU Aesn-
TEeNbHOCTY;

y.11
MOHATUAMMU: [ABUKEHWE B MpPO-

ymeHue onepupoBaTb
CTpaHCTBE, NOA06HbIE PUrypbl B
NPOCTPAHCTBE; MCcnoab3oBaTb
OTHOLLEeHMEe naolaaen nosepx-
HocTeh M 0b6bbemoB MNOAOOHbIX
duryp npm peweHmnn 3aaay;

Y.12

MeTpUYECKHNE BEJSIUMYUHDI (,D,J'IMHa,

YMeHNEe BbIYNCNIATD Te€0-

yron, naowaap, obvem, nno-
Waab MOBEPXHOCTU), UCMONb3YA
n3y4yeHHble GopMynbl U MeTOAbI;
Y.13 ymeHue onepuposaTtb

NOHATUAMU. NPAMOYroJsibHaAa CuU-




cTema KOOpAWHAT, KoopAuHaTbl
TOYKM, BEKTOP, KOOPAMHATbI BEK-
TOpa, CKansipHoe NpousBedeHue,
YrON MeX4y BEKTOpamu, Cymma
BEKTOPOB, NPOM3BEAEHNE BEKTO-
pa Ha 4YMUCN0; HAXOAUTb C MOMO-
bl M3Yy4YeHHbIX GOpPMYya KOOp-
AMHaTbl cepeauHbl OTpe3Ka, pac-
CTOSIHWE MeXKAY ABYMA TOYKaMMU;
Y.21 ymeHune onepupoBaTb
NOHATUAMMU: TOXKAECTBO, TOXAe-
CTBEHHOEe npeobpasoBaHue,
ypaBHEHWE, HEpPaBEeHCTBO, CU-
CTeMa YypPaBHEHUN N HEPABEHCTB,
PaBHOCUNbHOCTb ypaBHEHW,
HEPABEHCTB M CUCTEM, pauMmo-
Ha/bHble, UPPALMOHabHbIE, MO-
KasaTe/ibHble, CTEMNeHHble, /ora-
pudmuyeckne, TPUTOHOMETPU-
YyecKkume ypaBHEHUS, HEPABEHCTBA
M  CUCTEMbI; YMEHWe peLaTb
YPaBHEHUSA, HepaBeHCTBA U CU-
CTEMbl C MOMOLLbBI PA3/IUYHbIX
NPMEMOB; peLlaTb YpPaBHEHUS,
HEepaBEHCTBA M CMUCTEMbI C Napa-
METPOM; NPUMEHSTb YPaBHEHMUS,
HEepaBEeHCTBA, WX CUCTEMbI A5
pelleHns maTemaTUYeCcKnx 3aaau
M 3a4a4 U3 pasndyHbix obnacren
HaYKM U peanbHOM XKU3HY;

Y.26 ymeHue cBoboaHO one-
pupoBaTb MOHATMAMMU: NocCneno-
BaTe/IbHOCTb, apudmeTUyecKas
nporpeccus, reomeTpuyeckas
nporpeccusi, 6HGeCKOHeYHO YbObl-
BalOlWaA reomeTpuyeckaa npo-
rpeccusa; ymeHue 3agasaTb Mo-
CNnefoBaTe/IbHOCTU, B TOM Yucae
C NOMOLWbI  PEKYPPEHTHbIX
opmyn;

Y.28 ymeHue MCNONb30BaTb
NpPou3BOAHYIO AAA8 uccaenoBa-
HUA QYHKUMN, ONA HaxoxAeHus




HauNyylero peweHus B Mpwu-
KNagHbIX, B TOM 4YMC/e coumasb-
HO-9KOHOMMYECKUX U  duU3mnye-
CKMX 3ajayax, 4na onpeneneHuns
CKOPOCTU W YCKOPEHMUA; Haxo-
AMTb naowaam n obvembl duryp
C NMOMOLLbIK MHTErpana; npuBeo-
OMTb MPUMEpPbl MaTeMaTUYecKo-
ro Moge/IMpPoBaHMA C MOMOLLbIO
anddepeHuUnanbHbIX ypaBHe-

HUA;

OK 04

3ddeKTMBHO  B3aumo-
aevicteoBatb M pabo-
TaTb B KONNEKTMBE M
KoMaHae

N.1. oco3HaHuMe  obyuvatowm-
MWCA POCCUMCKOM TparkaaHCKOM
MAEHTUYHOCTY;

M.2. cnocobHOCTb WX MCMOJb-
30BaHMA B MO3HaBaTe/IbHON MU
COLMANbHOW MNpaKTUKe, TrOTOB-
HOCTb K CAaMOCTOATE/IbHOMY Mna-
HUPOBAHWUIO W OCYLLECTBAEHUIO
y4ebHOM AeATeNnbHOCTU, OpraHu-
3aumn yyebHOro coTpygHuYecTsa
C nefarorMyeckMMm paboTHMKa-
MW 1 CBEPCTHMKAMM, K Y4aCTUIO B
NOCTPOEHUN  UHAUBUAYANbHOMU
obpaszoBaTesibHOM TPAEKTOPUY;
M.3. oBnageHune HaBblKamu
y4yebHO-nCccNen0BaTeNbCKOM,
NPOEKTHON W COLUMaNbHOW JAes-
TENbHOCTY;

Y.14 ymeHune BbIOMpPaATb NoA-
XO4AWMNM U3YYEHHbIN MeTog, ANA
pelweHnsa 3agayM, pacnosHaBaTb
MaTemaTmyeckme ¢akTbl U maTe-
MaTU4eCcKne Mogenn B nNpupos-
HbIX U OOLLECTBEHHbIX ABNEHUAX,
B MCKYCCTBE; YMEHWNE NPUBOAUTL
npMMepbl MaTeMATUYECKUX OT-
KPbITUIA POCCUIACKOMA U MMUPOBOIA
MaTeMATUYECKOM HAYKM.

Y.15 ymeHue onepupoBaTb

NOHATMAMWU. onpegeneHne, ak-

CMOMa, Teopema, C/leAcTBUe,
CBOMCTBO, NPWU3HaK, AOKa3aTe/b-
CTBO, PaBHOCW/IbHble GOPMYU-
POBKM; ymeHue ¢popmynnposaTtb
obpaTHOE M MPOTMBOMO/IONKHOE
yTBEpXKAEeHNEe, NPUBOAUTL MpPU-
Mepbl U KOHTPMNPUMEPbI, UCNOb-
30BaTb METOA, MaTemMaTU4ecKoWn
NHAYKUNK;
TeNIbHblE PACCYKAEHUA NpU pe-

npoBoanTb AO0Ka3a-

LUEeHMM 3a4ad, OLUEHMBATb JIOTU-
YECKYI0 MPaBU/IbHOCTb PaCCyX-
NEeHUN;
Y.22

puUpoBaTb MOHATUAMM:
$yHKLMK,
KOmnosnums QyHKUMR, NUHEN-
dyHKUMS,
YyHKUMA, cTeneHHas GyHKUMA C

ymeHune CBO6OAHO one-

rpaduk
obpaTtHas ¢yHKUMSA,

HaA KBaApaTniHaA




LUenbiMm rokasaTenem, TPUTOHO-
meTpuyeckne ¢yHKumm, obpar-
Hble TPUrOHOMETpUYECcKme
GYHKUMKM, NOKasaTenbHaa M No-
rapudmmyeckan GyHKLUKU; yMe-
HUe CTpouTb rPaduKM GyHKUUNA,
BbIMOMHATL npeobpasoBaHuA

rpadmkoB GyHKLMN;

OK 05

OcyLecTBnaTb  YCTHYHO
N NMUCbMEHHYI0 KOMMY-
HUKauMlo Ha rocyapap-
CTBEHHOM A3blke Poc-
cuinckon Pepepaumnm c
y4yeTom ocobeHHocTel
COLUMANBbHOTO W Ky/b-
TYPHOIO KOHTEKCTa

N.1. oco3HaHuMe  obyuvatowm-
MMUCA POCCUNCKOM FparkgaHCKOM
NAEHTUYHOCTY;

M.2. cnocobHOCTb WX WCMOJb-
30BaHMA B MO3HaBaTe/IbHON MU
COLUMANbHON TNpaKTUKe, TOTOB-
HOCTb K CaMOCTOSITe/IbHOMY MJia-
HUPOBAHUIO W OCYLLECTBNEHUIO
y4ebHON AeATeNnbHOCTU, OpraHu-
3aUMn y4ebHOro coTpyaHu4ecTsa
C neparorMyeckMmm paboTHUKa-
MM N CBEPCTHUKAMM, K y4acTUIO B
NOCTPOEHUN  UHANBUAYAIbHON
obpa3oBaTe/ibHOM TPAEKTOPUK;

Y.5
NOHATUAMM:

ymeHue onepupoBaTb
pauMoHanbHana
bYHKLMA, NoKasaTenbHaa OyHK-
umnA, cteneHHasa ¢yHKuuA, nora-
pudmuyeckaa yHKUMA, TpUro-
06-

paTHble GYHKUMK; YMEHME CTPO-

HOMeTpUYEcKMe YHKUUN,

UTb rPadPuKM M3YyYeHHbIX PYHK-
LM, NCNONBb30BaTb rpaduKn npu
M3y4YeHUN MPOLLEeCCOB M 3aBUCU-
MOCTeM, NpuU pelleHnn 3aaayd 13
ApYyrMx y4yebHbIX npeameToB W
334a4 U3 peanbHOM’ KU3HU; Bbl-
paxkaTb popmynamu 3aBUCMMO-
CTU MeXAY BeNUYNHAMMU;

v.7
NOHATUAMM:

yMeHue onepupoBaTb
cpeaHee apudpme-
TUYecKoe, MeauaHa, Hanbonb-
lee M HauMeHblluee 3HayeHwus,
pa3smax,

ancnepcuna, CrtaHaapT-

HOe  OTK/IOHEHME  YUC/I0BOro
Habopa; ymeHue M3BNeKaTb, MH-
TepnpetTMpoBatb MHPopMaLmio,

npeacrtaBaeHHYo B Ta6l'IMLI,aX, Ha

Anarpammax, rpadukax, otpa-
)KalolWylo CBOWCTBA peasbHbIX
NPOLLECCOB W ABAEHWUI; npea-

CTaBNATb MHOOPMALMIO C MOMO-
Wwbto Tabnuy u guarpamm; uc-
cnefoBaTb CTaTUCTUYECKME [aH-
Hble, B TOM YMCae C NPUMEHEHU-
eM rpaduyeckux MeToaoB U
3NEKTPOHHbIX CPEACTB;

Y.23 ymeHue NCNosib30BaTb




rpadumkn GYHKUUIM ANa u3yyeHus
NPOLLECCOB M 3aBUCMMOCTEN NpU
peleHnn 3a4ay 13 apyrux yyeb-
HbIX NPEeAMETOB U M3 peasibHOM
YKU3HK; BbIpaXKaTb Gopmynamu

3aBUCMMOCTU MeXay Be/IMYUHa-

MMU;
Y.27 ymeHue onepuposaTtb
NOHATUAMM: HenpPepbIBHOCTb
GYHKUMM, acMmnToTbl rpaduKa

byHKLUMK, NnepBaa v BTopasA Npo-
n3BoaHaa ¢GyHKUMK, reomeTpu-
YecKMNn U  OUBUYECKUI CMbICA
npousBogHOMW, nepBoobpasHas,
onpeaeneHHbIn WHTerpan; yme-
HWE Haxo4uTb acMMNTOTbl rpa-
duKa OYHKLUM; YMEHUEe BbIYMC-
NATb NPOU3BOAHbIE CYMMbI, NPO-
n3BeAeHMA, YacTHOrO U KOMMO-
3numm GYHKUMN, HaxoguTb ypas-
HEeHMe KacaTeNbHOW K rpaduky

dyHKLMK;

OK 06

MpoasnATb  rpaxgaH-
CKO-NaTPUOTUYECKYIO
No3nLUMIO, AEMOHCTPU-
poBaTb OCO3HaHHOEe
nosefeHne Ha OCHOBe
TPAAULMNOHHbBIX poc-
CUMCKUX OYXOBHO-
HPABCTBEHHbIX LLEHHO-
cTeil, B TOM u4ucne c¢
y4yeToM rapmoHM3aLMn
MEMHALMOHANbHbIX U

MEXPENTUrMo3HbiIX  OT-
HOLIJGHVIVI, NMPUMEHATb
CTaHAapPThbI dHTUKOpP-

pynuMoHHOro nosejge-
HKA

N.1. ocosHaHue  obyyatowm-
MMUCA POCCUINCKON FparkgaHCKOM
NAEHTUYHOCTY;

n.a, LeseHanpaBneHHoOe pas-
BUTME  BHYTPEHHEW  No3nuuu
JINYHOCTM HA OCHOBE [AYyXOBHO-
HPABCTBEHHbIX LEHHOCTeN Hapo-
pos Poccuitickon  ®epepauun,
NUCTOPUYECKMX M HALMOHANbHO-
KY/IbTYPHbIX Tpaauumn, dopmu-
pOBaHME CUCTEMbl  3HAYUMBIX
LEeHHOCTHO-CMbIC/IOBbIX  YCTaHO-
BOK, aHTUKOPPYMNUMOHHOIO MMU-
pOBO33peHMA, NPABOCO3HAHUA,
9KOJIOTMYECKOM KyNbTypbl, Crno-
cobHOCTU CTaBUTb LEAn U CTpo-
UTb *KU3HEHHbIE NaaHbl;

M.2. cnocobHOCTb WX MCNONb-
30BaHMA B NO3HABATENbHOW W
COLMANbHOW MNpPaKTUKe, TrOTOB-
HOCTb K CaMOCTOATE/IbHOMY Mnna-
HUPOBAHWUIO W OCYLLECTB/IEHUIO

Y.16  ymeHue onepuposaTtb
NOHATUAMM: MHOXECTBO, MoA-
MHOeCTBO,  onepauum  Haj

MHOXECTBaMW; YMEHUe WUCMob-
30BaTb TEeopeTunKo-
MHOKECTBEHHbI annapat Ans
OMNUCcaHMA peanbHbIX MPOLLEccoB
N ABNEHUA U NPU pelleHun 3a-
Aau,
y4yebHbIX NpeaMeTos;
y.17

NoOHATUAMM: rpad, CBA3HbIN rpad,

B TOM u4ucne u3 Apyrux

yMeHune onepupoBaTb
AepeBo, UMKA, rpad Ha MAOCKO-
CTW; YMeHMe 33a4aBaTb U OMUCHI-
BaTb rpadbl Pas3IMYHBIMKU CNOCO-
6amu; mMcnonb3oBaTtb rpadbl Npu
peleHnmn 3aay;




y4ebHON AeATeNnbHOCTU, OpraHu-
3aumm y4ebHOro coTpyaHmMyecTsa
C neparornyeckMmm paboTHUKa-
MW 1 CBEPCTHMUKAMM, K Y4aCTUIO B

NOCTPOEHUN  UHAUBUAYANbHOM

06pa3oBaTeNbHON TPAEKTOPUY;
OK 07 M.1  OcBoeHHble, oby4yatowmn- | ¥.18 ymeHne cBobogHo one-
CopencrBoBaTb COXPa- | MUCA,  MEXMNPeAMETHbIE MOHA- | pupoBaTb MOHATUAMM: COYeTa-
HEHUIO  OKpYyKatoLen TVIFL N YHUBepCa/bHble y4ebHble HUe, NepecTaHoBKa, YNCAO coYe-
cpenbl, pecypcocbepe- | geiictBua (perynatmsBHble, no- TaHWIA, YNCAO NEPeCTAHOBOK; 61-
KEHU0, NPUMEHATb | 3HAaBaTe/IbHble, KOMMYHUKATUB-
3HaHMA 06 U3MeHeHUU | Hble); HoM HbIOTOHa; ymeHue npume-
KNAMMaTa, APUHLMABI HATb KOMOMHATOpPHble GaKTbl U
b6epexnmMBoro  npowus- paccy>kaeHna ANnA peweHna 3a-
BoACTBA, 3PPEKTMBHO hay;
AENCTBOBATL B YpEe3BbI- Y.19 ymeHwue onepupoBsaTb

YaMHbIX CUTYyaumnAax

NOHATUAMM: HATypPaNbHOE YUC/IO,
Lenoe 4Yncio, OCTaToK Mo MoAy-
N0, pauMoHanbHOE 4YUCNo, Up-
pPaLUMOHANbHOE YMCNO, MHOXKe-
CTBa HaTypasibHbIX, LEnblX, pa-
LUMOHA/bHbIX, [AENCTBUTENbHbIX

ypucen; ymeHme UCNONb30BaATb

NPU3HaKK AeNMMOCTH,
HauMMeHbLLNM 0L AennTenb 1
HaMmeHbllee obllee KpaTHOE,
anroputm EBknmaa npu peleHum
33a4; 3HAaKOMCTBO C Pa3/INYHbI-
MU MO3ULIMOHHBIMWU CUCTEMAMU
cYMCNeHus;

v.31

ATHOCTU COBbLITUN C UCNONb30OBa-

ymeHune Haxogautb BepoO-

HMeM rpaduyecKkux MeToLOB;
NMPUMEeHATb ANA peleHunAa 3a4ad
dopMY/ibl CNOXKEHUA U YMHOXKeE-
opmyny

NONHON BEPOATHOCTU, dopmyny

HMA  BEPOATHOCTEN,

BepHynnn, KOMOBMHATOPHbIE
dakTbl U PopMyAbl; OLEHUBATb
BEPOATHOCTU peasibHbIX COobbl-
TUN; YMEHWE OnepupoBaTb MNOHSA-
TUAMM:

CNyyaHasa BEMYMHA,

pacnpeaeneHne BepoATHOCTEMN,

MaTemaTundeckoe oXunaaHume,




Aucnepcus M cTaHAapTHoe oT-
KNOHEHWE C/ly4alnHON BENUYUHbI,

dYHKUMM
NNIOTHOCTM PaBHOMEPHOrO,

pacnpeaeneHus v
no-
Ka3aTe/NbHOTO W HOPManbHOro
pacnpeaeneHnin; yMeHue Wuc-
No/Ib30BaTb CBOMCTBA M3YYEHHbIX
pacnpeaeneHuin Ana pelleHus
3a/1a4; 3HAKOMCTBO C NMOHATUAMM:
3aKOH 60NbLIMX YuMcen, MmeToapl
BbIBOPOUHbIX nccnenoBaHunii;

YMeHWe npuBOAUTL NpPUMEpDI

NnpoAB/AEHUA 3akoHa bonblunx
yncen B NPUPOAOHbLIX U obLe-
CTBEHHbIX ABNEHUAX;

y.33

purpoBaTb MOHATUAMWU. NMIOWa4b

ymeHumne CBO60,£I,HO one-

durypbl, obbem ¢urypbl, Benu-
UYMHaA Yrna, PaccToAHME OT TOYKM
00 NIOCKOCTU, PACCTOAHUE MEXK-
Oy NPSAMbIMU, PACCTOAHME MEXK-
Oy MJIOCKOCTAMM, naowaab che-
pbl,
pamuapbl,

naowaab NOBEPXHOCTU MU-
NPU3Mbl, KOHyca, UWu-

nnHapa, obbem Kyba, npamo-

YFrONbHOFO  Mapannenenunesa,
nMpammabl, NPU3Mbl, LUANHAPA,
KOHYCa, Wapa; yMeHUe HaxoauTb

OTHOLUeHMe 06bemoB MoA06HbIX
duryp;

NK 3.2

OcywectBnAtb npose-
AeHne paboTt no TexHu-
yeckomy  obcnyxusa-
HUIO WU PEMOHTY 3/1eK-
TPUYECKOTO U 3INEKTPOo-
MexaHn4yeckoro obopy-
O0BaHMA  3Heproycra-
HOBOK

M.1  OcBoeHHble, o0by4atowm-
MUCA,  MeXNpeamMeTHble MNOHSA-
TMA W YHUBepCa/ibHble y4yebHble
OEencTBua  (perynatvMBHble, no-
3HaBaTe/IbHble, KOMMYHWKaTUB-
Hble);

M.3. oBnageHue HaBblKaMu
y4ebHO-uccneno0BaTeNnbCKoOM,
NPOEKTHOM M couManbHoOM Aesn-
TeNIbHOCTY;

y.1 BNageHMe meTodamu Ao-
Ka3aTenbCTB, anroputmamum pe-
lWeHNs 3afady; ymeHue dopmy-
INPOBaTb ONpeaeneHnsa, akcuo-
Mbl U TEOPEMbl, NMPUMEHSATb UX,
NPOBOAUTbL AOKa3aTesibHble pac-
CYXOEHMA B XOA4e pelleHus 3a-

AaY;

Y.4. ymeHue onepuposaTtb
NOHATUAMM:  PYHKUMA, Henpe-
pbiBHaa pyHKUMA, NPOM3BOAHAA,
nepsoobpasHas, onpeaeneHHblN
WHTEerpan; yMeHue HaxoauTb




NpPoOu3BOAHblE  3/1€MEHTapHbIX
bYHKLMA, MCNONb3ya CNpaBou-
Hble MaTepuanbl; UccnepoBaTb B
npocTenwnx caydaax GyHKUUm
Ha MOHOTOHHOCTb, HaxoAuTb
Hanbonblwme W HaMMeHbluMe
3HaYeHuA  GYHKUMK;  CTPOUTb
rpaduMKM  MHOrOY/IEHOB C UC-
nosb3oBaHMEM annapaTta Mmate-
MaTU4YeCKOro aHanusa; npume-
HATb NPOM3BOAHYI Npu pelle-
HWM 3334 Ha ABUXKEHWNE; pewaTb
NPaKTUKO-OPUEHTUPOBAHHbIE
3aflayM  Ha Haubonblume u
HaMMeHblUMe  3HAYeHWs,  Ha
HaxoXA4eHWe MyTW, CKOPOCTU U
YCKOpEHMUs;

Y.6 yMeHMe pewaTtb TeKCTo-
Bble 334341 pasHbIX TUMNOB (B TOM
yncne Ha NPOUEHTLI, 40N U Ya-
CTWU, Ha ABUXKeHue, paboTy, cTo-
MMOCTb TOBAapOB W YCAYF, HANOmH,
3a4a4u 13 obnactm ynpaBneHus
JINYHBIMN U CEMENHBbIMU PUHAH-
Camu); COCTaBNATb BblpaXKeHUs,
YPaBHEHUA, HEpPaBEHCTBA M WX
CUCTEMbI MO YCNAOBUIO 33a4auu,
nccnenoBaTb NOJlyYeEHHOE pelle-
HMEe M oueHMBaTb NpaBaonono6b-
HOCTb pe3y/IbTaTOB;

y.8 ymeHue onepuposaTtb
NOHATUSAMM: CAYYalHbIA ONbIT U
cnyyaiHoe cobbiTe, BepPOSAT-
HOCTb  CAy4YaMHoro  cobbITus;
YMEHMEe BbIYNCNATb BEPOATHOCTb
C MCNONb30BaHNEM rpadUyecKmx
MeToA0B; NPUMeHATb GopMybl
CNOXEHNA N YMHOXeHUA Bepo-
ATHOCTEN, KOMOUHATOPHbIE ¢aK-
Tol M dopmMynbl Npu pelleHumn
33434; OUEeHMBATb BEPOATHOCTU
peanbHbIX COBbITUIA; 3HAKOMCTBO
CO CNYYaWHbIMW  BENNYUHAMMU;
yMeHve npuBoauTb Npumepbl
npoABAeHNA 3aKoHa 6onblmnx
yncen B NPUPOAHLIX M obLe-
CTBEHHbIX ABNEHUAX;




Y¥.20 ymeHue cBobogHO one-
pUPOBaTb NOHATUAMM: CTEMEHb C
LUeNnblM roKasaTesem, KOpeHb
HaTypasibHOM CTENEHM, CTEMEHDb C
paLMOHaNbHbIM  MOKasaTenem,
cTeneHb C AeNCTBUTENbHbIM (Be-
LLLeCTBEHHbIM) MOKasaTesiem, No-
rapudm 4Ymcna, CUHYC, KOCUHYC U
TaHreHC NPOU3BO/IbHOTO YNCAA;

Y.33 ymeHue cBobogHO one-
pUpoBaTb MOHATUAMMW: NAOWLAAb
durypbl, obbem ¢urypbl, Benu-
YMHa Yyrna, PaccToAHME OT TOYKMU
[0 NJOCKOCTU, PAacCTOAHNE MEXK-
Ay NPSMbIMU, PACCTOAHUE MEXK-
Ay MJIOCKOCTAMU, naowaab che-
pbl, NAoWagb MOBEPXHOCTU NU-
pamuapl, NPU3Mbl, KOHyca, UM-
nMHapa, obbem Kyba, npamo-
YyronbHOro  napannenenunesa,
nMpammagbl, NPU3Mbl, LMANHAPA,
KOHYyCa, Wapa; YyMeHMe HaxoauTb
OTHOWeHMe 06beMOB NOAOGHbIX

duryp;




2 CTPYKTYPA U COAEPKAHUE PABOYEM ITIPOTPAMMbBI YYEBHOI'O

INPEIMETA

2.1 O0beM y4eOHOTro npeaMeTa M BUAbI y4eOHOH padoThl

Bun yuyeOHo# padoThI

O0BeM B yacax

Y4yeOHass HArpy3Ka 00y4arOUIUXCH: 281
B TOM YHUCIJIE:
JIEKINH, YPOKH 181
CEMUHAPCKUE 3aHATUS 2
MPAKTHYECKHUE 3aHATUS 80
poeCCHOHATILHO-OPUEHTUPOBAHHOTO COACPIKAHUS 36
IIpomexyTounas arrecTanuu B popMe KOHTpoabHOU  |lcemecTp
paboThI
IIpoMeskyTouHast aTTecTallUM B (popMe HK3aMeHa 2cemecTp
B TOM YHUCIIE: -
1 cemectp
KOHCYJIbTaIlH -
KOHCYJIbTallUH 2 cemecTp 6
camocCTosiTeNbHas paboTa 1 cemectp
camocCTosiTeNbHas paboTa 2 cemectp 8
9K3aMeH 1 cemectp
9K3aMeH 2 cemecTp




HaumeHoBaHue pa3jieioB U

Copep:xaHue y4eOHOT0 MaTepUAasIa, IPAKTHYECKUEe 3aHATHSI, CAMOCTOSITEIb-

O0beM ya-

Koabpl komne-

TeM Hasi paboTra 00y4aroumxcs COB TeHUMuii, ¢pop-
MHMPOBAHUIO
KOTOPBIX CIO-
co0cTBYeT
3JIeMeHT NPo-
rpaMMBblI
1 2 3 4
1-p1ii cemecTp
Pa3nes 1. MHoxkecTBO J1€ii-
CTBUTEJIBHBIX YHCell.
Tema 1.1. Coaep:xxanue yueOHOTro MaTepHaJia: 16
JlelicTBUTEIbHBIE YUCIIA
1 MHoO)€ecTBO, Onepaluuy HaJl MHOKECTBAMHU M MX CBOMCTBA . JlMarpammbl 2 OK 01, OK 02,
Ditnepa — Benna . OK 03, OK 04,
2 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOI'O arapara Jjisi pelieHus 3a1a4y 2 OK 05, OK 06,
.OCHOBHBIE METO/IbI PEIICHUS LEIbIX U IPOOHO-pAllMOHATIBHBIX YpaBHe- OK 07, IIK 3.2.
HUW WU HEPABEHCTB .
3 MHorousieHsl OT 0JTHOH NepeMeHHOH . Jlenenne MHOro4wIeHa Ha MHOTOYJIEH 2
¢ ocratkoMm . Teopema bezy. MHorousieHs! ¢ 1enbIMU KOAPHUIUEHTAMH .
Teopema Buera.
4 Panmonanehbie yncna . OOBIKHOBEHHBIE U IECATUYHbIE IPOOH, POLIEHTHI, 2
OeckoHeuHble eprouueckue 1poou . [Ipumenenue npodeit 1 MpoLeHToB
JUISL pellieHUs] TPUKIIATHBIX 3a/1ad .
5 JlelicTBUTENbHBIE YnCa . PalimoHanbHble U MppallMOHaIbHbIE YHCTIA . 2
ApudmeTrueckue ornepanuu ¢ J1eHCTBUTENbHBIMY YUCla- MU . MonyIb
JEMCTBUTEIBLHOIO YNCIIA U €70 CBOWCTBA .
6 [TpuOnuxEHHBIE BBIYUCIIEHNUS, TIPaBUIIAa OKPYTJICHHUS, IPUKUIKA U OLIEHKa 2

pe3yJibTata BBIYMCIEHUN. PelieHne cucrtem JIMHEWMHBIX YpaBHEHUM.




7 Martpuna cucteMsl JUMHEHHBIX ypaBHEHUU. OnpenenuTesb MaTpHULbI 2
2%2, ero reoOMeTpU4YECKU CMBICII U CBOMCTBA; BBIYMCIECHHUE €r0 3Haye-
Husi; PemieHne mpuKIaAHBIX 3a/7ad C MOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUN
1 IIpakTnyeckas padora Nel 2
Beinonnenue 3aanuil Ha BCe ACUCTBUA C ACUCTBUTEIbHBIMU YACIAMU.
Tema 1.2. YpaBHeHus u He- ConeprkaHue y4e0HOro MaTepuasa: 10
paBeHcTBa. CHCTEMBI ypaB-
HEHUW U HEPABEHCTB 8 JIunelinple ypaBHEHUsl C OAHOW NepeMeHHOU. PemieHue kBaapaTHBIX ypas- 2 OK 01, OK 02,
HeHHH. PerieHne ypaBHeHUM, NPUBOIMMBIX K KBaIPaTHBIM OK 03, OK 04,
IIpakTuyeckasi padora Ne2. PenieHue JIMHEHHBIX U KBaJIpATHBIX ypaBHeE- 2 OK 05, OK 06,
2| it e OK 07, TIK 3.2.
DaBEHCTB. )
9 Pemenue cuctem IByX JTUHEHHBIX YpaBHEHUM C JABYMs MEpEeMEHHbIMU. Me- 2
to1 Kpamepa.
10 Henunelinble cucteMbl ypaBHEHMM ¢ JByMs NepeMeHHbIMU. ['paduueckuii 2
CHoco0 pEeIIeHUS CHCTEM.
3 IIpakTnueckas padora Ne3. Pemenue cucrem ypaBHEHHI HECKOIbKUMH 2
CIOCO0aMH.
Tema 1.3. O600611€HNE TTOHS- Conep:xanue yueOHOro MaTepuasa: 4
THUS CTETNICHU
11 Kopenb n-it crenenu u ero cpoiicTBa. CTENEHb C pAallMOHAIBHBIM M JIEH- 2 OK 01, OK 02,
CTBHUTEIBHEBIM ITOKA3aTEICM. OK 03, OK 04,
4 IIpakTnyeckas padora Ned 2 OK 05, OK 06,
Pemenue nmpumepoB Ha IEMUCTBUS C KOPHEM N-I CTETIEHU U CTENEHBIO C JIeH- OK 07, IIK 3.2.
CTBUTEJIBHBIM I10KA3aTEIIEM.
Tema 1.4. Dnementsl Teopun | CoaepskaHue y4eOHOIo MaTepuaJa: 4
rpa¢os
12 I'pad, cBa3HbIN rpad, npeacraBieHue 3agadu ¢ nomouibio rpada. CreneHsb 2 OK 01, OK 02,
(BanmenTHOCTH) BepmuHEL [lyTh B rpade. llenn u nukisl. 6,10 OK 03, OK 04,
13 I'padsl Ha 1IOCKOCTH. [lepeBo ciydaiiHOro skcrnepumenTa. [IpuMenenue 2 OK 05, OK 06,




\ rpadoB K PEIICHUIO 3a]1a4 OK 07, TIK 3.2.
Bcero no Teme: 34
Paznen 2. ®ynkuun
u rpadpuxu. CrenenHas
byHkuus
C IleJIBIM MOoKAa3aTeleM
Tema 2.1. CBoiicTBa (pyHK- ConeprkaHue y4e0HOro MaTepuaJa: 14
107071
14 MHoecTBa U onepaluy Hajl HUMU. 2 OK 01, OK 02,
15 Oyukuuu. O0nacTh Onpene’eHus 1 MHOKECTBO 3HaueHuil. ['paduku sie- 2 OK 03, OK 04,
MEHTAPHBIX ()YHKITHA. OK 05, OK 06,
16 CBoiicTBa (yHKIMII: MOHOTOHHOCTbH, Y€THOCTh W HEYETHOCTH, MEPUOIUY- 2 OK 07, IIK 3.2.
HOCTb, OTPaHMYEHHOCTb. [ IpOMEXYTKH BO3pacTaHus U yObIBaHMUS,
17 HauGonpiiee v HauMeHbIIEE 3HAYCHHS, TOYKH JKCTpeMyMa (JIOKaJbHOTO 2
MakcUMyMa 1 MUHUMYyMa) (pyHKIINU.
18 Bzaumnuo obpatnsie ¢yHkuuu. ['paduk obOparnoit ¢ynkiuu. HaxoxneHue 2
¢byHk1mi, obpatHoi nanHoU. CroxHas QyHKIMS (KOMIO3UIUS QYHKITHI).
19 IIpeoOpa3oBanue rpaduKoB: mapajieabHbIA MEPEHOC, CUMMETPUS OTHOCH- 2
TEJBHO OCeH KOOpPIMHAT M CHMMETPHUS OTHOCHUTEIHHO Hadanaa KOOpAWHAT,
CUMMETpPHUS OTHOCUTEIBHO NMPSAMON y = X, pacTsDKEHHE U CXKaTue BAOJb ocel
KOOp/IMHAT.
5 IMpakruyeckas pagora Ne5 2
Iloctpoenue rpadukoB pyHkIMi, npeodpazoBaHus rpapuKoB QyHKIHI.
Tema 2.2. Crenennas, moka- Copepxanue y4eOHOro MaTepuaJa: 22
3arenbHasi, Jorapupmuye-
cKkast QyHKIUHU 20 CrenenHast pyHKIMS C HATypaJIbHBIM MTOKa3aTeJeM, €€ CBOMCTBA U TpaduK. 2 OK 01, OK 02,
IToka3zarenbHast QyHKIMS, €€ CBOICTBA U rpaduK. OK 03, OK 04,
21 Pemrenne nokazarenpHbIX ypaBHEHUH. CHCTEMBI NMOKa3aTEIbHBIX YpaBHeE- 2 OK 05, OK 06,
Hull. Penienne noka3aTelbHbIX HEPABEHCTB OK 07, 11K 3.2.
6 IIpakTnueckas padora Ne6. PemieHue nokaszarenbHbIX YpaBHEHHUI U Hepa- 2
BeHcTB (KoHTponbHast pabota Nel).
22 Jlorapudm guciia. OCHOBHOE JIOTapU(DMUIECKOE TOKICCTBO. 2




23 JlorapudM mpousBeACHMS, YaCTHOTO, CTETICHH, MEPEX0/l K HOBOMY OCHOBa- 2
HUIO.
24 Pemenue mpumepoB Ha CBoOWCTBa Jorapu¢moB, JorapudpMupoBaHue U Io- 2
TEHIIMPOBAHUE.
7 IIpakTuyeckas padora Ne7. PemieHue npuMepoB Ha CBOMCTBa Jiorapud- 2
MOB, JIOrapu(MHUPOBAHUE U NOTEHIIMPOBAHUE.
25 Jlorapudmuueckas GpyHkius, e€ cBoiicTa u rpaduk. Pemenue norapupmu- 2
YECKUX ypaBHEHHH. JleCATUUHBIN 1 HATYpaIbHBINA JJOTapudM, YUCIIO €.
8 IIpakTnueckas padora Ne§. Beiuucienue AeCITUUHBIX JIOTapU(pMOB, 2
HaTypaJbHbIX JOrapu(pMOB.
26 Cuctemsl norapupmMudeckux ypaBHeHUH. Pemenne norapudMudyeckux He- 2
PaBEHCTB.
9 IIpakTuyeckas padora Ne9 Pemenue norapupMuuecKux ypaBHEHUH U He- 2
PaBEHCTB
Bcero no Tteme: 36
Pa3znen 3. OcHOBBI TPUTO-
HOMETpHUH
Tema 3.1. Tpuronomerpuue- Coaepixanue yueOHOro MaTepuaJa: 10
CKUE (PYHKIIMH YUCIOBOTO -
aprymenTa 27 TpHFOHogdeTqueCKHe (GyHKLUHU, UX CBOMCTBA U TpadukH, [EPUOAUIHOCT®, 2 OK 01, OK 02,
OCHOBHOI1 nepuoa. OOpaTHble TPUTOHOMETpUYECKUE (DYHKIIMHU, UX CBOMCTBA OK 03, OK 04,
u rpaduxu. IIpeoOpa3oBanue rpaukoB TPUTOHOMETPHUECKUX (DYHKIIMH. OK 05, OK 06,
28 Cunyc, KOCUHYC, TAaHT€HC, KOTAaHI'€HC MPOU3BOJILHOIO yria. Paguannas me- 2 OK 07, IIK 3.2.
pa yrina. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAecTBAa. DOpMYIbI puBee-
Hus. CHHYC U KOCHHYC ABOHHOTO yriia. @opMysibl HOJOBUHHOTO YIia
10 IIpakTnyeckas padora Nel0 IIpeoGpazoBaHue TPUTOHOMETPUUYECKHUX BbI- 2
paXKEHUMN.
29 [TpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (PYHKIIUH B TIPOU3BEICHUE U 2
MIPOU3BECHNE B CyMMY. BbIpakeHne TpUrOHOMETpUYECKUX (DYHKIMNA uepes
TaHTEHC IOJIOBMHHOTO aprymeHTa. [IpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX
BBIPAKCHUM.
11 IIpakTnueckas padora Nell IlpeoOpazoBaHue TPUTOHOMETPHUUECKHUX BBI- 2




pa’KeHHIA.

Tema 3.2. Pemienue tpuro- Conep:kaHue y4eOHOT0 MaTepuaJia: 8
HOMETPUYECKUX YPABHEHUN U
HEpPaBEHCTB. 30 ApKCUHYC, apKKOCHUHYC, apKTaHI€HC, apkKkoTaHreHc. IIpocreiue Tpuro- 2 OK 01, OK 02,
HOMETPUYECKUE YypaBHEHMs. PellleHHe TPUIOHOMETPUYECKUX YpaBHEHUU OK 03, OK 04,
pPa3IMYHBIMHU CIIOCOOAMU. OK 05, OK 06,
12 IIpakTnyeckas padora Nel2 Pemenue npoctelmx TPUTOHOMETPUYECKUX 2 OK 07, 11K 3.2.
YpaBHEHUU.
31 Pemennie TpUroHOMEeTpHUUECKUX HEPABEHCTB. Y paBHEHUS, COJIEpKaIIre 00- 2
paTHble TpUuroHoMerpuyeckue Gpynkuu. [Ilpumeps! pemenns cucTeMm Tpuro-
HOMETPUYECKHX YPaBHEHUH.
13 IIpakTnueckas padora Nel3 Pemenue npoctedmx TpPUroHOMETPUUECKUX 2
HEPABEHCTB
Bcero no Teme: 18
Pasznea 4. Hauana matema-
THYECKOr0 aHAJIM3a
Tema 4.1. Ilpenen nocneno- | Copaep:kaHue y4eOHOro MaTepuaJa: 14
BaTEJIbHOCTH U MPeAes
byHKIIIN 32 Hucnosele nocnenosarebHOCTH. [IoHATHE O Mpenene nocie10BaTeIbHOCTH. 2 OK 01, OK 02,
CymiecTBOBaHUE Tpejeia MOHOTOHHOM OTrpaHWYeHHOM MOCIeA0BaTeIbHO- OK 03, OK 04,
ctu. [TonsTie o npenene GyHKIMU B TOUKE. OK 05, OK 06,
33 [Tonstue o npenene GyHkiuu B Touke. [loBenenue GpyHkIuit Ha GeCKOHEU- 2 OK 07, IIK 3.2.
HOCTH.
34 [TonsiTre o HeMpepbHIBHOCTH (PYHKIIUU. 2
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKITHSIX.
14 IIpakTuueckas padora Nel4. Boruncnenue npeienoB QyHKIIHA. 2




35 2
Apudmernueckas u reomeTpudeckas nporpeccuu. beckoneuHo yObIBaromas
reomMeTpuueckas nporpeccusi. Qopmysa CI0XXHBIX IPOIEHTOB..
36 2
CyMMa GeckOHEYHO YOBIBaIOIIEH T€OMETPUUYECKON ITporpeccuu. JINHEHHBIN 1
SKCIOHEHIIMAJIbHBIN POCT.
37 2
Yucno e. Mcnonb3oBaHue Nporpeccuu AJis pelieHus peabHbIX 3a/1a4 Mpu-
KJIQJIHOTO XapakTepa.
IIpome:xxyTounasi arrectanusi B popMe KOHTPOJIbHOM PadoThI 4
Cemectp 2
Tema 4.2 IIpousBoanas Copepxanue yueOHOTro MaTepuaJa: 16
1 [Tonsitue o npon3BoaHON pyHKIMH. ['eoMeTprUYECKU CMBICI IPOU3BOIHOM. 2 OK 01, OK 02,
2 VYpaBHeHHe KacaTeiabHOU K Tpaduky Gynkuuu. IlpaBuna nuddepennupona- 2 OK 03, OK 04,
Hus. [Ipon3BoHas cTeneHHON (YHKIIUH. OK 05, OK 06,
3 [Ipou3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX (PyHKIHMHA. DU3HUECKHE TIPHIOKE- 2 OK 07, IIK 3.2.
HHS TPOU3BOTHOM.
1 IIpakTnueckas padora NelS. /luddepennypoBanne GyHKIUH. 2
4 [TponzBoaHbIE CIOKHON DYHKIIHH. 2
5 [Ipon3BosiHbIE 0OpaTHBIX (PYHKIHH. 2
2 IIpakTnuyeckas padora Nel6. JuddepennupoBanue cioxHOW QyHKINUU 2
[TpumeHeHne TPOU3BOAHON K PEIICHUI0 T€OMETPUYECKUX M (PH3HMUECKUX
3ajau.
3 IIpakTnueckas padora Nel7. PemnieHue reoMeTpuyeckux U (pU3HMUECKUX 2
3aJ1a4 C MOMOIIIBIO TPOU3BOIHOM.
Tema 4.3. [IpumeHnenue Copaepxxanue ydyeOHOro Mmatepuasa: 8
MIPOU3BOIHON K HCCIIEI0Ba-
HUIO QyHKUINN 6 Boszpacranue u yobiBanue QyHkumii. OkcrpemyMsl pyHkunu. Hanbonpiiee 2 OK 01, OK 02,
U HaMeHbIllee 3HaueHHe (QyHKIIHH. OK 03, OK 04,
4 IpakTnyeckas padora Nel8. Ilprimenenrie npon3BOIHON JIJIs1 BBIYUCIIEC- 2 OK 05, OK 06,




HUS HanOOJIBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUHN () YHKIIUH OK 07, IIK 3.2.
7 [Tpon3BoHas BTOPOro MOpsiJika, BBITYKIOCTh U TOUkU neperuda. [locrpoe- 2
HUe rpauKoB (PyHKIHIA
) IIpakTnyeckas padora Nel9. IlpuMeHneHnue npon3BOgHON K TOCTPOCHUIO 2
rpaduKoB QPyHKITUH.
Tema 4.4. IlepBoobOpasznas u | Coaep:xkaHue yueOHOro Matepuaa: (mpodeccuoHaIbHO-OpPUEHTUPOBAHHOTO CO- 18
HHTErpall. JIepKaHus)
(mpodeccroHanbHO- 8 [lepBooOpasnas u HeonpeaeneHHbli nHTEerpai. [lepBoodpasHbie aneMeHTap- 2 OK 01, OK 02,
OpPUEHTUPOBAHHOTO CO/EP- HBIX QyHKIMH. [IpaBuia BeraucieHus nepBooOpa3HbIX. OK 03, OK 04,
JKaHHsA) 6 IpakTuyeckasi padora Ne20 (nmpodeccrnoHaaIbHO-OPUEHTUPOBAHHOTO CO- 2 OK 05, OK 06,
nepxanus) Beraucienue Ta0IMYHBIX UHTETPAJIOB. OK 07, TIK 3.2.
7 IIpakTuyeckas padora Ne21(npodeccrnoHanbHO-OpUEHTHPOBAHHOTO CO- 2
nep:kanus) MHTerpupoBanue METOI0OM 3aMEHbl IEPEMEHHOI.
9 [Tnomanp kpuBonnHelHON Tpaneuuu. [IoHsTHE 00 ONMpeneeHHOM UHTErpa- 2
ne. ®opmyna Herotona — JleliOnuna. Pemenue 3agau no ¢popmyne Heroro-
Ha-JleltOHMIIA.
8 IIpakTnuyeckas padora Ne22. (mpodeccuoHaTbHO-OPUEHTHPOBAHHOIO CO- 2
nepxanusi) Boruncinenue onpeneneHHOro HHTerpajia MeToJ0M 3aMEHBI T1e-
PEMEHHOM.
10 Brruncnenue nuomaaei niockux Guryp 2
8 IIpakTnuyeckas padora Ne23. (mpodeccuoHaTbHO-OPUEHTHPOBAHHOIO CO- 2
nepxanusi) Boerarcnenue miomazeil miockux GUryp ¢ momMoIuibio onpeze-
JEHHOTO UHTETpaJla
11 [IpumeneHnue nnTerpana s pemeHus Gu3nYecKux 3ajaad. 2
9 IIpakTuyeckasi pa6ora Ne24 (mpodeccruoHaTbHO-OPUEHTUPOBAHHOTO CO- 2
nep:kaHusl) Beruncnenue myTu NMpOWIEHHOTO TOYKOM € MOMOIIbIO Ompee-
JIEHHOT'O MHTEerpasia
Bcero nmo reme: 56

Pa3pen 5. Jj1eMeHTHI KOMOH-
HATOPUKH, CTATUCTHKHU H TeO-




pHH BeposITHOCTe

Tema 5.1. KomOunatopuka Copaepxxanue y4eOHOro MaTepuaJa: 8
12 OCHOBHBIE TTOHATHS KOMOMHATOPUKH. 3a/ladyd Ha TOJICYET YUCIIa pa3Melie- 2 OK 01, OK 02,
HUM, IEPECTAaHOBOK, COUYETAaHUH. OK 03, OK 04,
13 Pemenue 3amay Ha nepeOoOp BapHaHTOB. 2 OK 05, OK 06,
10 IIpakTnyeckas padora Ne25 PemeHrie KOMOMHATOPHBIX 3a7ad. 2 OK 07, IIK 3.2.
14 ®opmyna Ounoma HproTona. CoiicTBa OMHOMHANBHBIX KOA(PPUIIMEHTOB. 2
Tpeyronpauk [ackans. Pemenne 3aga4 Ha cBoOiicTBa OMHOMHUATBHBIX KOA(-
(DUIIMEHTOB.
Tema 5.2. Dnements! Teopun | Coaepxanue y4eGHOro MaTepuasia: 4
BEpOSATHOCTEH U MaTeMaTH-
YECKON CTaTUCTUKH
15 CoOblITHE, BEPOSITHOCTH COOBITHS, CII0)KEHNE U YMHOKEHUE BEPOSTHOCTEH. 2 OK 01, OK 02,
Ilepeceuenune, oObEAUHEHNE MHOXECTB M COOBITHH, TPOTHBOIOJIOKHBIC OK 03, OK 04,
COOBITHSI. OK 05, OK 06,
16 ITonatue o He3zaBUCHUMOCTH cOObITHH. DopMyna YCIOBHOW BEPOSTHOCTH. 2 OK 07, 11K 3.2.
®opmyna nosHoN BepositHocTH. Dopmyia baiieca .
Tema 5.3 Cnyuaiinbie onbl- Copeprxanue y4eOHOro MaTepuaJa: 8
THI, CITy4aifHbIE COOBITHS U
BEPOSTHOCTH COOBITUI 17 CnyuaiiHble SKCIIEpUMEHTHI (OIBITBI) M CiIydaifHble COOBITHS. DJeMeHTap- 2 OK 01, OK 02,
Hble CcoOBITHSI (MCXO0[bl). BeposTHOCTh ciydaiiHOro coobitusi . BepositHocTH OK 03, OK 04,
COOBITHH B ONbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU OK 05, OK 06,
18 bunapHbIii ciydaliHbIN ONBIT (MCIIBITaHKE), YCIieX U Heyaauda. HezaBucumele 2 OK 07, IIK 3.2.
ucnbiTanud. Cepus HE3aBHUCUMBIX UCHBITAaHUNH 1O mepBoro ycrexa. Cepus
He3aBUCUMBIX ucnblTaHuN bepHymnu. ChyuaiiHblii BBIOOp W3 KOHEUHOM
COBOKYITHOCTH.
19 3akon Oonpmmx uucen. HepaBenctBo YeOwiméBa. Teopema YeObimuéna. 2
Teopema bepnymu. 3akon Gomnbiux yucen . BeiOopouHblii MeTox wuccie-
noBaHuil Pemenue 3a1a4 ¢ MCIOIB30BaHUEM AJIEKTPOHHBIX TAOJIUI]
1 Cemunap no Pazneny 5 «2neMeHTb KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU 2

BEPOATHOCTEI»




Bcero o teme:

20

Pasnen 6. /IBuxenust

Conep:xanue yue0HOro MmarepuaJa: (mpodeccuoHaIbHO-OPUEHTHPOBAHHOIO CO- 4
Tema 6.1. Pemienue tpe- JIepHKaHUs)
YrOJIbHUKOB 20 ['eomeTpusa Ha miockoctu. CUHYC, KOCUHYC M TaHTeHC yriia. COOTHOILIEHUE 2 OK 01, OK 02,
(mpodeccroHanbHO- MEXJy CTOpOHaAMHU W YIJIaMH TpeyrojibHuKa. Teopema cunycoB. Teopema OK 03, OK 04,
OPUEHTHUPOBAHHOTO COJIEP- KOCUHYCOB. PellieHre TpeyroJibHUKOB. OK 05, OK 06,
KaHMSL) 11 IIpakTuuyeckas padora Ne26 (mpodeccrHoHaNbHO-OPUEHTHPOBAHHOTO CO- 2 OK 07, 11K 3.2.
nep:kanus) PenieHue 3a1a4 1o MiIaHUMETpPUM.
Tema 6.2. Beiuucienue Coaepixanue yueOHOTro MaTepuaJa: 6
IUIOINAAEH IIOCKUX GUTyp
21 [TonsTue miomaayu MHOrOoyrojapHuKa. Ilnomans kBagpara U NpAMOYTOJbHU- 2 OK 01, OK 02,
ka. [Tnomane mapamnenorpamma. [hnomane Tpeyronsauka: Gopmyna I'epo- OK 03, OK 04,
Ha; BBIpAXKEHUE IUIOIIAIN TPEYroJbHUKA Yepe3 paanuycC, BIMCAHHOW U ONHU- OK 05, OK 06,
CaHHOW OKPYKHOCTH. OK 07, 11K 3.2.
22 [Tnomans Tpanenuu. [1nomans kpyra 1 KpyroBoro ceKropa. 2
12 IIpakTnueckas padora Ne 27 (mpodeccuoHaTbHO-OPUEHTHPOBAHHOTO CO- 2
nepxanusi) Berancnenue miuomazeit reomerpuueckux ¢uryp. Pemenue
TPEYTOJIbHUKOB.
Bcero no Teme: 10
Paszpen 7. Ilpsimble u
INIOCKOCTH B IIPOCTPAHCTBE
Tema 7.1. OcHOBHBIE IOHSI- Coaeprxanue yueOHOro MmaTepuaJa: 6
THS CTEPEOMETPUU
23 IIpenmer crepeomerpun. OCHOBHBIE aKCHOMBI cTepeoMeTpun. Hekoropsie OK 01, OK 02,
CIIEICTBUSL M3 aKCHOM. MHOrOrpaHHUKH, HM300pa’keHHE MPOCTEUIINX IMpo- 2 OK 03, OK 04,
CTPAHCTBEHHBIX (UTYp, HECYLIECTBYIOIIUX OOBEKTOB OK 05, OK 06,
AKCHOMBI CTEPEOMETPUH U TIEpPBBIE CIEACTBUS M3 HUX. CeyeHusl. OK 07, IIK 3.2.
24 Meroa cienoB st mocTpoeHus: cedeHuil . CBONCTBA MepeceyeHnil MpsIMbIX 2

u 1iockoctelt . [loctpoeHue cedenuii B mupamuje, Kyoe mo TpéM TodKam




Ha péopax . CozmaHue BBIHOCHBIX YEPTEKEW M 3alKCh 11aroB MOCTPOCHUS .

25 IToBTOpenue muanumerpuu. Teopema O IPONOPLHUOHAIBHBIX OTPE3Kax . 2
[Togobue TpeyronpuukoB. Teopema Menenas. Pacuérsl B ceueHusix Ha
BBIHOCHBIX 4epTexax . Mcropus pa3BUTHSA INIAHUMETPHUU U CTEPEOMET-
pun
Tema 7.2. [TapannenbHOCTh Coaepixanue yueOHOro MaTepuaJa: 10
IPSIMBIX U IIJIOCKOCTEN.
26 B3anmuoe pacnionokeHue mnpsaMbIX B ipocTpancTie. [lapanensHocTh 2 OK 01, OK 02,
NPAMBIX. YTOJI MEXKAY ABYMs IPSIMBIMU. OK 03, OK 04,
27 I'eomeTprueckue 3a7aun Ha BBIYMCIEHUE U JOKAa3aTEIIbCTBO, CBSA3AHHBIE C 2 OK 05, OK 06,
NapaIeqbHOCTBIO HPAMBIX M IIOCKOCTel B mpocTpancTe. IlocTpoenue OK 07, IIK 3.2.
CEUEHUs, MPOXOMSIIEro 4epe3 JaHHYIO MPAMYI0 Ha 4epTeXe M Napasuleib-
HOT'O JIPYrou HpsIMOM.
28 Pacu€r ornHowenuii. [lapauienpHas npoekuus, MPUMEHEHHE IS TOCTPOe- 2
HUS CeYeHUH KyOa M mapaienenumnesa.
29 [TapanneneHbie TuiocKOCTH. [IpH3HAaKM MapaiieNbHOCTH JBYX IUIOCKOCTEH. 2
Teopema 0 mapajuIeNTbHOCTH M €IUHCTBEHHOCTH IUIOCKOCTH, MPOXOASIIEH
4yepe3 TOUKY, He IPUHAAISKAIYI0 JaHHOW IUIOCKOCTH M CIEICTBUS U3 HeEE.
13 IIpakTnueckas padora Ne 28 [TlocTpoeHue ceueHnil reoMeTpUIecKux Qpu- 2
Typ.
Tema 7.3. Ilepnenaukymsp- Coaep:xanue yueOHOro MmaTepuaJa: 8
HOCTb MPSIMBIX U IJIOCKO-
CTEH. 30 [lepnieHIUKYNSAp M HAKIOHHBIE. YTOJI MEXAY NPSIMOH U IJIOCKOCTBIO. OK 01, OK 02,
31 [TepieHAMKYASIPHOCTH MPAMOM M TJIOCKOCTH. JIByTpaHHBIN yroJl. OK 03, OK 04,
OK 05, OK 06,
32 Teopema Iludaropa, TeopeMbl KOCHHYCOB M CHHYCOB Il TPEXTPAHHOTO OK 07, TTK 3.2.
yria. DIeMeHThl cPepruecKoil TEOMETPUU: TE€OIe3MUECKIEe JTUHUU Ha 3eM-
ae
14 IIpakTuyeckas padora Ne 29 Pemenne 3a1ad ¢ UCIONBb30BAaHUEM NOHATHUS 2

JIMHENHOr O yriia IBYTpPaHHOIO yria.




Bcero nmo Teme: 24
Pa3znen 8. MHororpansu-
ku. Tesa u moBepxHOCTH
BpallleHusl
Tema 8.1. IIpusma u nupa- Coaep:xanue yueOHOro Mmarepuasa: (mpopeccruoHaibHO-OpUEHTUPOBAHHOTO CO- 12
MHIa JIEpKaHMST)
(mpodeccronaabHO-
OpPUEHTUPOBAHHOTO CO/EP- 33 [Tonstue mHororpannuka. [Ipusma. IlpsmoyronpHelil napamienenunen. [1u- 2 OK 01, OK 02,
KAHMS) pamuaa. [IpaBunbHas nupamuaa. OK 03, OK 04,
34 Boeinyxiible MHororpanHuk. Teopema Oiinepa. IlpaBuiibHble M mosynpa- 2 OK 05, OK 06,
BUJIbHBIE MHOT'OTPaHHUKU OK 07, 1IK 3.2.
15 IpakTuyeckas pa6ora Ne 30 (npodeccnoHaIbHO-OPUEHTUPOBAHHOTO CO- 2
nep:xanusi) Perienue 3a1a4 Ha BBIYMCICHUE 3JIEMEHTOB PU3MBI, CEUCHHE
IPH3M.
35 VYceuennas nupamua. [IpaBuiibHble MHOIOIPaHHUKH.
36 3aaun HA TTOCTPOCHUE CCUCHUH.
16 IIpakTnuyeckas padora Ne 31 (nmpodeccuoHanbHO-OpUEHTUPOBAHHOTO CO-
nepxanusi) Pemenne 3amad Ha BBIYHCICHHE 3JIEMEHTOB MUPAMUIbI, ceue-
HUE MUPAMUIBI
Tema 8.2. LlwimHap, KoHYC, Coaepixanue yueOHOro MmaTepmuaJa: 10
map
(mpoeccronanbHO- 37 Tena n noBepxHoctu Bpamenus. Hununap. [lonsatue konyca. Y cedeHHbIN 2 OK 01, OK 02,
OPUEHTUPOBAHHOTO COJIEP- KOHYC. OK 03, OK 04,
JKAHUA) 17 IIpakTnyeckas padora Ne 32(npodeccroHaIbHO-OPUEHTUPOBAHHOTO CO- 2 OK 05, OK 06,
nepxanusi) Pemenue 3ama4 Ha MpsMON KpyroBOM LHUIMHJP, €TO SJIEMEHTHI, OK 07, IIK 3.2.
MIOCTPOEHHE OCEBOT'O CEUEHUS LIMIMHIIPA.
38 Cdepa u map. YpaBHenue cepsl. BzaumHoe pacrnosnoxenue chepsl 1 2
wiockocTu. KacarenpHas miockocTh K chepe
18 IIpakTuuyeckas padora Ne 33 (mpodeccuoHaTbHO-OPUEHTUPOBAHHOTO CO- 2

nepxanusi) Pemenue 3a1a4y Ha MOCTPOSHHE U BBIYKCIICHHE CEYEHUH 11apa,
TJIOCKOCTH KacaTellbHOM K cepe.




19 IIpakTuyeckasi padora Ne 34 (mpodeccrnoHaTbHO-OPUEHTUPOBAHHOTO CO- 2
nep>kanus) Berancinenue miomaneit moBepxXHOCTe reoMeTpHUECKUX (QUryp
Tema 8.3. O6bemsbI TEN Coaep:kaHue y4e0HOro MaTepuasa: 12
(mpoeccronanbHO-
OPHUEHTHPOBAHHOTO COJIEP- 39 | Ilonsarue oobema. OOBEM MPSAMOYTOJIBHOTO Mapasuienenunena. O0bem nps- 2 OK 01, OK 02,
YKAHMUS) MOHM ¥ HaKJIOHHOW MPU3MBI. OK 03, OK 04,
20 IIpakTuyeckasi padora Ne 35 (nmpodeccnoHaIbHO-OPUEHTHPOBAHHOTO CO- 2 OK 05, OK 06,
nep:kanusi) Brraucienne 06beMOB reoMeTpuuecKux Guryp OK 07, 11K 3.2.
40 O0bém mmnmuHapa. Teopema 06 00bEME MPSAMOTO LUIUHAPA. 2
[Inomanu OOKOBOM M TOJHOW TOBEPXHOCTH LMIUHApa Beruncienue
00BEMOB TEJ C MOMOIIBIO ONpPeAeNEHHOr0 HHTErpaja
41 O6bem mupamuapl. OO0BEM koHyca. [lmomamu OOKOBOH W TOJIHOM TIO- 2
BEPXHOCTH KoHyca. CTepeoMeTpuyeckue 3a/adyu, CBS3aHHBbIC C BBIYHCIIE-
HUEeM O00BEMOB LIMJIMH/PA, KOHYCA.
42 O0bEm mapa u mapoBoro cekropa. Teopema 00 00béme mapa. [lmomans 2
chepsl.
21 IIpakTuyeckass padora Ne 36(rpodecCHOHAIBHO-OPUEHTUPOBAHHOTO CO- 2
nepxaHusi) Beruucnenue o6beMoB reomeTpuyeckux ¢uryp. Crepeomerpu-
YecKHe 3aJaud, CBSI3aHHBIE C BBIUMCICHHEM OOBEMOB Iapa, MIAPOBOTO
CErMEeHTa, IIapOBOT0 CEKTOopa.
Bcero no Teme: 34
Pa3nen 9. Koopannars! u
BEKTOPbI
Tema 9.1. Bextops! u MeTox Conep:xanue yueOHoro marepuasa: (mpogecCHoOHATbHO-OPUEHTHPOBAHHOTO CO- 16
KOOpJIUHAT TepKaAHUS)
(mpodeccroHanbHO-
OPUEHTHUPOBAHHOIO COJEP- 43 [IpsmoyronbHas (AekapToBa) CUCTeMa KOOpAUHAT B mpocTpancTBe. Dopmy- 2 OK 01, OK 02,
KaHMS) Jla pacCTOSIHUSI MEXIY IBYMsI TOUKaMHU. YpaBHEHHUS c(]ephl, MIOCKOCTH U OK 03, OK 04,
pSIMOIA. OK 05, OK 06,




44 [TonsiTue BekTOpa Ha TiockocTh. [ToHATHE BEKTOpa B TPOCTPAHCTBE. 2 OK 07, TIK 3.2.
CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO.
22 IIpakTuyeckasi padora Ne 37 (nmpodeccrnoHaTbHO-OPUEHTUPOBAHHOTO CO- 2
nepxanusi) Perienue npumMepoB Ha OCHOBHBIE IIOHSTHSI BEKTOPOB Ha ILIOC-
KOCTH.
45 Kommnanapueie BekTopbsl. KoopanHAThl TOUKM U KOOPAMHATHI BEKTOPA. 2
CkanspHoe Mpou3BeIeHUE BEKTOPOB.
46 Pemrenne npumMepoB Ha JIEHCTBUS C BEKTOPaMHU
23 IIpakTuyeckasi padora Ne 38 (mpodeccnoHaIbHO-OPUEHTHPOBAHHOIO CO-
nepxanusi) Pemienue npumMepoB Ha IEHCTBUS C BEKTOPAMHU.
24 IIpakTuyeckasi padora Ne 39 (mpodeccnoHaIbHO-OPUEHTHPOBAHHOIO CO- 2
nepxanusi) Perenue npuMepoB Mo NpsMOYrojbHOM CHUCTEME KOOPAMHAT B
MIPOCTPAHCTBRE.
25 IIpakTuyeckas padora Ne 40 (mpodeccHoHATBHO-OPUSHTHPOBAHHOTO CO- 2
nepxanusi) Beimonnenue 3aganuii mo pasnenam «MHOTOTPaHHUKH U Tela
BpaieHus», «KoopArHAThI U BEKTOPBD»
Bcero no teme: 16
Pa3nes 10. KommniekcHble
mncia Conep:xanue y4eOHOro MaTepuasa: 6
Tema 10.1. 47 KommnekcHbsle uucna. AnreOpaumdeckass U TpUTOHOMeTpHueckas (HOpMbI 2 OK 01, OK 02,
OCHOBHBIE OHSTHS U OIpe- 3alMCH KOMILUIEKCHOI'O YMCJIa. OK 03, OK 04,
JICTICHNS ApudmeTrnueckne onepanuu ¢ KOMIUIEKCHBIMU YHCIIaMU OK 05, OK 06,
48 N300paskeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHON IJIOCKOCTH 2 OK 07, 11K 3.2.
®opmyna Myaspa. Kopau N-0ii cT€NEeHN M3 KOMIUIEKCHOTO YHCIIa
49 JleiicTBUS HaJl KOMIUJIEKCHBIMU YHCIIaMH B alredpandyeckoi dopme
Tema 10.2. [TonroroBka k Coaep:xanue yueOHOro Marepuasa:
IIPOMEXYTOUHOM aTrTecTa-
005078 50 [ToBropenue. Pazputre nouatus o yucie. yHKINN. 2 OK 01, OK 02,




51 [ToBTOpenue. Tpuronomerpusi. 2 OK 03, OK 04,
52 | Ilostopenue. Hayana MaTeMaTH4eCKOro aHAIN3A. 2 OK 05, OK 06,
53 [ToBTopenue. Ctepeomerpus. 2 OK 07, IIK 3.2.
54 [ToBTOpeHME. DeMeHThl KOMOUMHATOPUKHU, CTATUCTUKHA U TEOPUH BEPOSTHO- 1
CTel.
Bcero no teme: 15
Koncyabranun 6
CamocrosiTesibHas padora 8
IIpomeskyToyHas arrectaumMs B opMe IK3aMeHa 4
BCEI'O: 281




3 YCJIOBUs PEATIM3ALIUU ITPOT'PAMMBI YYEBHOT'O ITIPEJIMETA
3 YCJIOBUs PEAVIM3ALIUU ITPOT'PAMMBI YYEBHOT'O ITIPEJIMETA

3.1 MartepuajibHO-TeXHHYECKOE 0O0ecneuyeHue

[TomerieHnue Assi CaMOCTOATENBHOM pabOThl — ydeOHasi ayJUTOPUS C BBIXOI0M B WH(OPMAIMOH-
HO-TEJICKOMMYHHUKAIMOHHYIO ceTh "MHTepHeT". Cnenuanu3upoBaHHas MeOelIb U CUCTEMBI Xpa-
HEHUS:

OcHoBHOe 00OopynoBaHue: pabouee MECTO IpernoAaBarens, KOMIUIEKT YYEHHUECKOH mebenu
(cros1 yueHHUYEeCKUH C JaBKaMu 14 mIT., CTOJI KOMIBIOTEPHbIN ydeHUYecKuid 12 mrT., crynapsa 12
mT.). 36 MOCaJI0YHBIX MECT.

JlononHuTenbHOe 000pyI0BaHHE: KHUKHBIH 1IKad.

TexHuueckue cpeacTna:

OcHoBHOE 000pyIOBaHME: aBTOMATU3MPOBAHHOE pabouee MECTO MpenojaBaTess: CTaluOHAp-
HBII KoMIbIOTEp B cOope (mporeccop Intel Core 13-4170 3.7 I'Tn, onepaTtuBHas mamsth 6 10,
xectkuid quck 500 I'6, monutop 22°°, 2014 1. 2020 1. — 1 mT.) ¢ HOAKIIOYEHHEM K HH(pOpMAaIu-
OHHO-TeJEKOMMYHUKalMoHHOU cetu "UuTepHet"; mpoekTop Epson EB-UO5 u skpan; aBTomaru-
3UpOBaHHbIE pabOyMe MECTa: YHUBEpCAJIbHbIE MOPTAaTHUBHBIE KOMIbIOTEPHI 14 wmIT. (Ipoueccop
Intel Core i3-4170 3.7 I'Tu, oneparuBHas mamsath 6 I'0, xectkuii auck 500 I'6, mouuTop 2277,
2014 r. 2020 1. — 2 wr.; mporeccop Intel Core i3-2100 3,1 I'T'u, oneparuBHas namste 4 10,
)kectkuii auck 1 TO, monutop 22°°, 2013 r. — 4 mr.; nporeccop Intel Pentium DC E5200 2,5
[T, oneparuBnas mamsthb 2 ['0, sxectkmii nuck 250 I'6, morutop 19°°, 2008 1. — 7 mT.; mporiec-
cop AMD Sempron 3000+ 1,80GHz, onieparuBHas namsts 1 ['6, xectkuit auck 80 I'6, MoHUTOp
19°°, 2005 r. — 1 mT.) c MOAKIIIOYEHHEM K HH(POPMALIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH "H-
TepHeT".

CBOOOIHBIN JOCTYN K CIEIHATM3UPOBAHHON M CIIPABOYHOMN JIMTEpATYpE, MEPUOJUISCKUM H3/1a-
HUsM, pecypcaMm 3nekTpoHHoi 6ubnuoreku MPHUTY u OBC. JluneH3noHHOE MporpaMmmHOe
obecnieuenne: Microsoft Office 2010 Professional Plus; Windows 7 Pro; antuBupycHOE mpo-
rpamMmMHoe obOecnieuenune Dr.Web. 665463, Hpkyrckas o6mnacts, ropon Y conbe-Cubupckoe, mpo-
CIIEKT Komcomonsckuii, JIOM 65, KOpILyC YK-2,
ayn. 208

[Tomerienue 1s1 OpraHu3aliy BOCIIUTATENIbHON padboTel — KabuHET cTyaeHueCKUX MHUIIMATUB,
yueOHas ayJUTOPHS C BBIXOJOM B HH()OPMAIIMOHHO-TEIIEKOMMYHHKAITMOHHYIO ceTh "MHTepHeT".
Crneunanu3upoBaHHas MeOEIb U CUCTEMbI XPAHEHUS:

OcHoBHOe 00OpynOBaHHE: pabodyee MECTO MHpernojaBaTels, KOMIUIEKT Y4eHHYecKoil mebenu
(cron yuennyeckuit 15 mt., ctyn yuenndeckuit 30 mt.). 30 mocagouHBIX MECT.

JlononHutenbHOE 000pyI0BaHUE: KHUKHBIN MIKad.

TexHuueckue cpeacTna:

OcHoBHOE 000py/IOBaHME: KOMIIBIOTEp MpenojaBareis ¢ nepudepueil (JIMIEH3MOHHOE Ipo-
rpammHoe obecnieuenne (I10), oOpa3zoBaTeIbHBIN KOHTEHT W CUCTEMA 3aIUThI OT BPEOHOCHON
unpopmanun) IIK (nmpoueccop Intel Core i13-4170 3.7 I'T'u, onepatuBHast mamsath 6 I'0, xkecTkuit
nuck 500 I'6, monutop 22°°, 2014 r. 2020 r.), komnbsroTep oOydaromierocs ¢ nepudepuen (Jiu-
1eH3MoHHOoe porpammuoe obecrieueHue (I10), oOpa3oBarenbHbI KOHTEHT U CUCTEMA 3aIIUTHI
OT BpPEIOHOCHOW WH(MOPMAIIMK) € BO3MOXXHOCTBIO TOAKIIOYEHUS K HWHGOPMAIIMOHHO-
TeJIeKOMMYHUKaMOHHON ceTu "MHTepHeT" u obecriedeHneM JOCTyIa B JIEKTPOHHYIO UHGOP-
MallMOHHO-00pa30BaTeIbHYI0 cpey oOpa3oBaTenpHOM opranu3aruu 1K (mpormeccop Intel Core
13-2100 3,1 I'Tu, oneparuBHas namsth 4 I'0, sxectkuit nuck 1 TO, monutop 22°°, 2013 r. — 3
IIT. ).

CBOOOIHBIN AOCTYII K CIIEUATH3UPOBAHHON U CIIPABOYHOM JIUTEpAType, MEPUOTUISCKUM H31a-
HUsM, pecypcaMm 3nekTpoHHol 6ubanoreku MPHUTY u OBC. JluneH3noHHOE mporpaMmHOe
obecnieuenue: Microsoft Office 2010 Professional Plus; Windows 7 Pro; antuBupycHoe mpo-
rpammHoe obecrieuenne Dr.Web. 665463, Upkytckas o6macts, ropoa Y conbe-Cubupckoe, mpo-
cnekT Komcomonsckuii, 1om 65, koprnyc YK-2,

aya. 205a



3.2 UudopmanuonHoe obecrieueHue 00ydeHust

[lepeueHb OCHOBHOM U JOMOJHUTEIBHOMN JIUTEPATYPHI, DIIEKTPOHHBIX PECYPCOB

OcHoBHas uTeparypa:

I'eometrpus : 10-11 kmaccsl : 6a30BbIi U yrTyOn€HHBIN ypoBHH : yueOHuK / JI. C. AtanacsH, B.
®. byrysos, C. b. Kagomues [u ap.]. — 13-e uzna., crep. — Mocksa : [Ipocsemienue, 2025. — 289
c. URL: https://znanium.ru/catalog/product/2220140

Mep3msik A. I'. Anrebpa : 10 kiacc : yrimyOneHHbINH ypoBeHb : yueOHuk / A. I'. Mepansik, . A.
Homuposckuii, B. M. [lonsikoB. — 8-¢ 3., crepeorun. — Mocksa : [Ipocsenienue, 2024. — 481
c. URL: https://znanium.ru/catalog/product/2174793

Mepsnsik A. I'. Anre6pa : 11 kmacc : yriyOJieHHBIH ypoBeHb : yueOnuk / A. I'. Mep3msk, /1. A.
Homuposckuii, B. M. Ilonskos ; nox pen. Ilononsckoro B. E. — 7-¢ uzn., crepeorun. — Mocksa :
IIpocsemenue, 2024. — 412 c.

URL: https://znanium.ru/catalog/product/2174794

JlononuurenpHas IuTeparypa:

Mep3nsik A. I'. 'eomerpust : 11 xnacce : yriayOneHHbIN ypoBeHb : yueOnuk / A. I'. Mepamnsx, /1. A.
Homuposckuii, B. M. IlonsikoB ; mox. pen. B. A. Ilononsckoro. — 8- u3a., crep. — Mocksa :
[Tpocsemenue, 2024. — 257 c.

URL.: https://znanium.ru/catalog/product/2177537

Bboromoinos H. B. [IpakTtrudeckue 3aHATHS IO MaTEMAaTHKE : YICOHUK JUIsI cpetHero mpodeccuo-
HanbHOTO 0Opa3oBanus / H. B. boromonos. — 11-e u3a., nepepad. u non. — Mocksa : FOpaiit,
2026.— 571 c. URL: https://urait.ru/bcode/599048

Continuum. Marematuka. adopmatuka. ObpazoBanue : Hay4HbIi xxypHai. — Enen : Enenkuii
rocyJapcTBeHHbIN yHuBepcuTeT uM. . A. byHuHa

URL: https://elibrary.ru/contents.asp?titleid=58830

Poccuiickue 3meKTpOoHHBIE pecypchl M 0a3bl TaHHBIX

OnekrponHas 6ubianoreka MPHUTY: http://elib.istu.edu/

DnexTpoHHO-0nbOaMoTeuHast cuctema «Jlanby»: http://e.lanbook.com/

ObC KOpaiit: https://urait.ru/

Hayunsle snexrponnsie xypHaisl Ha iatdpopme eLIBRARY.RU: http://elibrary.ru/

OBC PROFob6pa3zoBanue: www.profspo.ru/

OBC Znanium.com: http://znanium.com/

3apyOexHbIe JIEKTPOHHbIE HAYYHBIE )KYPHAIBI U 0a3bl JAHHBIX

Springer Nature Experiments (pauee Springer Protocols): https://
experiments.springernature.com/

Wiley Online Library: http://onlinelibrary.wiley.com/

4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEBHOI'O IPEJIMETA

KoHTponb U oleHka pe3ynbTaToB OCBOGHHS IMpeiMeTa MpelycMaTpuBaeT CIeAyIoIIe KOH-
TPOJIbHO-OLIEHOYHBIE CPEJICTBA:

Koabl komnerenuui KoHTpPOJIbHO-01ICHOYHBIE CPEICTBA
(OK, IIK) *

OKO01 YcTHBIT onpoc

BbibupaTb cnocobbl pelwe- | MateMaTn4ecKui TUKTaHT

HWA 3agay npodeccvoHans- | VHIMBHIyanbHas caMOCTOsTeNbHAs paboTa

HOM AeATenbHoCTM npume- | [IPEICTABICHHE PE3yNbTATOB MPAKTHICCKUX PadoT
3amuTa UHAUBHUyaIbHBIX IPOEKTOB
KonTponbnas padora

BeinosHeHue 3ajaHui Ha DK3aMeHe

HUTENIbHO K Pa3/IM4HbIM KOH-
TEeKCTam



https://znanium.ru/catalog/product/2174794
https://elibrary.ru/contents.asp?titleid=58830

OK 02

Mcnonb3oBaTb cOBpEMEHHbIE
CpeAacTBa MOMCKA, aHanusa u
WHTepnpeTaumMm  UHPopma-
UM 1 MHGOPMALMOHHbIE
TEXHONOTUM ONA  BblNOJIHE-
HMA 3agay npodeccMoHanb-
HOW AeaTeNbHOCTU

TectupoBanue

YcrHblil onpoc

Marematudeckuii JUKTAHT

NunuBuayanbHast caMocToATEIbHAs paboTa
[IpencraBienue pe3yibTaToOB IPAKTUYECKUX PabOT
3amuTa TBOPUECKUX paboT

3amuTa MHAUBUIyaJIbHBIX IPOEKTOB
KonTponbnas pabora

BelnonHenue 3ajaHuii Ha DK3aMeHe

OK 03

MnaHnpoBaTb M peannsosbl-
BaTb cobcTBEeHHOe npodec-
CMOHaNbHOE U JNINYHOCTHOE
pa3BuTWE,  NpeanpuUHMMA-
TE/IbCKYI0 [eATeNIbHOCTb B
npodeccnoHanbHom coepe,
MCNosb30BaTb 3HAHWMA MO
npaBoBon U ¢pUHAHCOBOM
rPaMOTHOCTM B PA3/IMYHbIX
YKU3HEHHbIX CUTYyaLMAX

TectupoBanue

MaremaTudecKkuii JUKTAHT

NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
[IpencraBienne pe3ynbTaToOB MPAKTUYECKUX padbOT
3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUAYAIbHBIX IPOCKTOB
KontponpHas padota

Brimonnenue 3agaHuii Ha SK3aMCHE

OK 04

dddeKkTnBHO B3aMmopgein-
CTBOBAaTb M paboTaTb B KOA-
NEeKTUBE U KOMaHAe

TectupoBanue

VYcerHblii onpoc

MaremaTuyecKuii TUKTAHT

NunuBuayanbHast caMmocTodTeabHas paboTta
[IpencraBienue pe3yibTaToOB MPAKTUYECKUX PabOT
3aiuTa TBOPUECKUX paboT

3amuTa MHAUBUAYAJIbHBIX IPOEKTOB
KonTponbnas pabota

BrinosiHeHne 3a1aHUI HA DK3aMEHE

OK 05

OcywectBnAtb  YCTHYHO WU
NMUCbMEHHYIO  KOMMYHMKa-
UMIO Ha TrocyAapCTBEHHOM

A3blke Poccuiickoit Pepepa-
UMW C Y4ETOM OcobeHHocTel
COUMANbHOIO U Ky/NbTYpHOIo
KOHTEKCTa

TectupoBanue

YcTHBII onpoc

MareMaTH4ecKuil TUKTaHT

NnnuBuayanbHas caMocTosTeNbHas paboTa
[IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX pabOT
3amuTa TBOpUYECKUX padoT

3amuTa UHINBUAYaJbHBIX IPOEKTOB
KonTponbnas padbora

BrinosiHeHue 3a1aHN HA K3aMEHe

OK 06
MposBnATbL rpask4aHcKo-
NaTPUMOTMYECKYIO MO3ULMIO,

OEMOHCTPMPOBATb OCO3HaH-
Hoe noBeAeHMe Ha OCHOBe
TPAAULMOHHbIX POCCUNCKUX
[AYXOBHO-HPABCTBEHHbIX

LeHHOCTEeN, B TOM 4ucie ¢
y4yeTom rapmoHm3aumm
MEMKHALMOHA/bHbIX U MEXK-
PENNTNO3HbIX  OTHOLLUEHUN,
NPUMEHATb CTaHA4APTbl aHTU-
KOpPPYNUMOHHOrO NoBeAeHUA

TectupoBanue

YeTHBIT onpoc

MaremaTu4ecKuii TUKTAHT

WuauBuayanbHas caMocTosiTeNbHas paboTa
[IpencraBienue pe3ynbTaToOB MPAKTUYECKUX PabOT
3ammrTa TBOpUECKuX padoT

3aiuTa MHIMBUYaJTbHBIX IPOEKTOB
KonTtponbHas pabora

BeinonHenue 3ajannii Ha YK3aMEHe




OK 07

CopeincTBoBaTb COXPaHEHWUIO
OKpYy)KatoLwen cpeabl, pecyp-
cocbeperkeHunto, NPUMEHATb
3HaHMA 006 U3MEHEHWUWN KAU-
MaTa, MpUHUMNbI Bepexnn-
BOro Npou3BoAacTBa, 3pdek-
TUBHO [elCTBOBATb B ypes-
BbIYAMHbIX CUTYyaLMAX

TectupoBanue

YcrHblil onpoc

Marematudeckuii JUKTAHT

NnnuBuayanbHas caMocTosATebHas paboTa
[IpencraBienue pe3yibTaToOB IPAKTUYECKUX PabOT
3amuTa TBOPUECKUX paboT

3amuTa MHAUBUIyaJIbHBIX IPOEKTOB
KonTponbnas pabora

BeinonHenue 3a1aHuii Ha SK3aMeHe

MK 3.2

OcyuwecTBnaTb npoBegeHune
paboT No TexHuyeckomy 06-
CNYXUBAHUIO U PEMOHTY
3/1EKTPUYECKOTO M 3/EKTPO-
MexaHuyeckoro obopyaoBa-
HUWSA SHEProyCcTaHOBOK.

YeTHbII onpoc

NunuBuayanpHas caMOCTOSITENIbHAs paboTa
[IpencraBienue pe3yibTaToOB IPAKTUYECKUX PabOT
3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUAYAIbHBIX IPOCKTOB

Brimonnenue 3aganuii Ha SK3aMeHE
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