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1. IACIIOPT PABOYEWM IMPOT'PAMMBbI YYEBHOM JUCIUILIAHBI
OAII.0OIMATEMATHUKA

1.1. O0sacTh NPpUMEHEHNSI MPOrPaAMMBbI

PaGouast mporpamMmma y4eOHON NUCIMIUIMHEI SIBISETCS 9acThi0 OCHOBHOM
npodeccuoHanbHOi  00pa30BaTENPHOW  TIPOTPAMMBL. PazpabGorana B
COOTBETCTBUU c TpeOOBaAHUSIMU ®denepaibHOTO rocyJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CpeiaHero (MoJHOro) olmiero oOpa3oBaHUS U C
y4€TOM MPUMEPHON 00111e00pa30BaTEeIbHOM MPOrpaMMbl IO MaTEeMaTHUKE B YaCTH
coaepxanusi, pekomeHaoBaHHOH PI'AY «DHUPO» no cneumansHoctu 15.01.05
Crapmuk (Py4Hoil M YaCTHYHO MEXAHU3MPOBAHHON CBAPKM (HAILUIABKH)),

BXOJIAIIEH B COCTaB YKPYNMHEHHON TPYIIIBI CTICIIMATILHOCTH:
15.00.00 «KMammHOCTPOEHUEY.

1.2. MecTto

yueOHoii

AUCHUIIJINHbBbI

B  CTPYKType  OCHOBHOH

npo¢eccCUuOHATBHOI 00pa30BaTeIbHOI MPOrPAMMBbI:

1.3. Ilnanupyembie pe3yabTaThl OCBOCHHS 00INE00PA30BATEILHON JUCHMILIMHLI B
cootBercTBHH ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO
Oco0oe 3HaueHUE TUCIUILIMHA UMeeT npu popmupoBanuu U pa3sutuu OK u [TK

Koa u HaumeHoBaHue
hopmupyembIx
KOMIIeTEeHIIU

HJ]HHI/IpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIMHBI

O6mue

I[I/ICIII/IHJ'II/IHaprIe

OK 01. Bribupats
CIOCOOBI pelIeHNs
3amad
npoheCCHOHATBHOMN
JEeATEeIbHOCTH
MIPUMEHUTEIILHO K
Pa3IHYHBIM
KOHTEKCTaM

B dactu Tpy10BOr0 BOCIIUTAHUSL:
- TOTOBHOCTh K TpPYyAy, OCO3HaHHE
IIEHHOT'O MacTEePCTBa, TPYI0I00HE;

- TOTOBHOCTh K AKTUBHOMU
JEATENILHOCTH TEXHOJOTMYECKOH |
COLIMAIIbHOM HaIIpaBJICHHOCTH
CIOCOOHOCTB WHHUIUUPOBATb,
IUIAHUPOBaTb M CaMOCTOSITENBHO

BBITIOJHATH TAKYIO JEATEIBHOCTD;
- UWHTEpeC K pa3luuHbIM cdepam
npoeCCUOHATIBHOM IeATETbHOCTH,

OsgnajeHue YHUBEPCATbHBIMU
Y4eOHBIMH MMO3HABaTCIbHBIMH
IEUCTBUSIMU:

a) 6a30BbBIC JOTUYECKHE ACHCTBUS:

- CaMOCTOSATENBHO (HOpMyNMpOBaTH 1
aKTyaJIN3UpOBATh npobiiemy,
paccMaTpUBaTh BCECTOPOHHE;

- yCTaHaBHI/IBaTL CyHleCTBeHHbIﬁ
MpU3HAK  WJIA  OCHOBAaHUA IS
CpaBHEHHSI, KIacCH()UKAIUH
0000111eHNS;

- ONpenensATh LEIH ACATEIHHOCTH,
3a7aBaTh MapaMeTpsl M KPUTEPUH HX
JIOCTHXKEHHUS,

- BJIQJIETh METOJAMH JI0KA3aTEeNIbCTB, AITOPUTMAMHU
pelieHus 3a1ay;

(GOpMyITUpPOBaTH  OMpPENCICHUs, AaKCHOMBI U
TEOPEMBI, PUMEHSTh uXx, MPOBOIUTH
JIOKa3aTeIbHBIC DPACCYXICHHS B XOIC PEIICHHS
3aj1a4;

- YMETH ONEPHPOBATEH MOHITHIMHE: CTEIIEHb YHCIIa,
JorapudM YKCIIa; YMEHHUE BBITIOIHATD BEIYHUCICHHE
3HAUEHUH U MPeoOpa3’oBaHUsl BBIPAKEHUN CO
CTENCHAMH U Jiorapupmamu, Mpeodpa3oBaHus
JPOOHO-PAMOHATBHBIX BBIPAYKCHU;

- YMETh OMEPUPOBAThH MOHATHUAMHU: PAI[HOHAIBHEIE,
HppAIMOHANbHEIC, TIOKa3aTebHBIC, CTCIICHHBIE,
norapupMIIecKue, TPUTOHOMETPUYECKHUE
ypaBHEHUs ¥ HEPABEHCTBA, X CHCTEMET,

- yMeThb OIEpUpOBaTh TIOHATHAMHU: (DYHKIWS,
HenpepbiBHAsT (GYHKIMS, OMPEIe/ICHHBIA HHTErPal,
yMEHHE HAXOIUTh IPOU3BOIHBIC JIIEMEHTAPHBIX
(GYHKIMHA, WCHONB3Yysl CHpPaBOYHBIE MaTepHAbI;
HCCIIEI0BATh B MPOCTEUIINX Clydasx (QYHKIUH Ha

MOHOTOHHOCTb,  HAaXOAWTh  HauOONbIINE U
HavMeHbIINE  3HAYeHWs  (QYHKIHUH;  CTPOHUTH
rpa¢uki  MHOTOWIEHOB C  HCIIOJb30BAaHHEM

amnrapara MaTeMaTHYECKOTrOo aHalin3a; NMPUMEHSATH
IIPOU3BOAHYH TMpH PCIICHUU 3aa4 Ha ABUKCHUC,




-BbISIBJIATD 3aKOHOMEPHOCTH U
IPOTUBOPEYUS B MaTCpUANbHBIX
SIBJICHUSAX;
BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
- OLICHUBATh COOTBETCTBUE
pE3yNBTaTOB LEJISIM, OLIEHUBATh PUCKH
HOCHEICTBUN AEATENBHOCTY;
pa3BUBaTb KpEaTHMBHOE MBIIUICHUE
IIPU PELICHUH KU3HEHHBIX po0ieM

0) 0a30oBBIC  HCCIIEOBATEIILCKUE
IEUCTBHUS:

BJIaACTh HaBbIKAMHA yqe6H0-
HCCIIEIOBAaTENIbCKOM UM MPOEKTHOH
JIeITEIbHOCTH, HaBBIKAMU

pasperieHus npodiem;

-BBISBJIATh I[IPUYHUHHO-CIICACTBEHHBIC
CBA3M U AaKTyaJlu3UpOBaTh 3ajayy,
BBIIBUTATh TUIOTE3y €€ pELIeHus,
HaXOJIUTh apryMeHThI JUIs
JI0OKa3aTeabCTBA 3TUX YTBEPKIACHUH,
3aJaBaTh MapaMeTpbl M KPUTEPUU

pelLIeHHS;
-aHaJM3UPOBATh TOJNYYCHHBIC B XOJE
pelieHus 3871241 pe3ynbTarThl,
KPUTHUYCCKU OLICHHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHSX;

-YMCTb TIEPEHOCUTH 3HAHUA B

[O3HABATENbHYI0O M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIIBHOCTH;

-yMEThb HHTETPUPOBATH 3HAHHUS U3
pa3HBIX MIPEIMETHBIX 00JIaCTEeH;
BbBIIBUT'aTh HOBBIC HJICH, npe,unaraTb
OPUTMHAJIBHBIE TOJAXO/bl U PEIICHUS;
CIIOCOOHOCTh HMX HCIOJIL30BAHHUS B
MMO3HaBaTEIbHOMN u COIIMATLHOM
MIPaKTHUKE.

Ha HaI/I6OJ'IbIHI/Ie N HaAMMCHBIIMC 3HA4YCHUA, Ha
HaXO0XJICHHE ITyTH, CKOPOCTH M YCKOPEHHST;

- YMETh ONEPHUPOBAaTh MOHITUSIMHU: PAIlMOHAIbHAS
GbyHKIMs, ToKa3arenbHas (YHKIUS, CTeleHHas
¢byHKIAA, JorapupMmaecKas GbyHKIHA,
TPUTOHOMETPHUICCKHE ¢$yHKIHH, oOpaTHBIe
(YHKIIMH; YMEHHE CTPOUTH TpaduKu H3y4eHHBIX
(YHKIMHA, MCTIONB30BaTh IpadMKU MPH HU3yYCHUH
NPOLIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH 33/1a4
U3 JApyrux y4yeOHBIX TIpEeIMETOB W 3axad |3
peanbHONM  KM3HHM;  BBIpaXaTb  (OpMyIaMu
3aBUCHUMOCTHU MECKY BEJIMUYNHAMMU,

- YMETh pemarh TEKCTOBBIC 3a/1a4l Pa3HBIX THIIOB
(B TOM dmucie Ha TPOIEHTHI, JONMW M YaCTH, Ha
JBIDKEHUE, pabOTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJa4yl U3 00JIaCTH yNpaBJiICHUS JINIHBIMU
u CeMEIHbIMU ¢buHaHCaMM); COCTaBIIATh
BBID@KEHUS, YPAaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI 10 YCIOBHIO 3a/add, MHCCIECI0BATh
MOJTy4EeHHOE peuenne u OLICHUBATh
MIPaBAOIIOI00HOCTh PE3yIbTaTOB;

- yMeThb OINEpUpPOBATH IOHATHAMH: CpEAHEe
apumMeTHyeckoe, MeauWaHa, HauOosiplee U
HavMeHbIIee 3HAYCHUS, pa3Max, [HCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
yMeHHe W3BJIEKATh, HHTEPIIPETHPOBAThH
nH(pOpPMANNIO, TPEACTABICHHYI0 B Ta0iuIax, Ha
JrarpaMmax, B rpadukax, oTpaxarolyr CBoiicTBa
peaNbHBIX TIPOLECCOB W SIBICHHWI; IPEICTABIATH
WHPOPMALIAIO C TI0 MOMIBI0 TaOJHII W JAWarpamM;
HCCIIeIOBaTh CTATHCTHYECKUE JaHHBIE, B TOM
YHucine ¢ NPUMEHEHHEM TpadUuecKHX METONOB M
AJIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBATH IOHATHSIMU: CIyYalHBIH
ONBIT W CiIydailHOE COOBITHE, BEPOSTHOCTH
CIlydalfHOTO  COOBITHS;  yMEHHE  BBIYHMCIATH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUUIECKUX
METOJIOB;

- TIPUMEHSTH (HOPMYJIBI CIOKEHHS U yMHOXCHUS
BEpOSITHOCTEH,  KOMOWHaTopHble  (akTel U
dbopMyaBl  TpU  pEIICHHHM 3a1a4; OLCHHBAThH
BEPOSITHOCTH pEaSIbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4yalHBIMH BEJIMYMHAMH; YMEHHE MPUBOAUTH
MpUMEpPHI MPOSBICHUS 3aKOHA OONBIINX YHCEN B
TIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX;

- YMETh OTEPHUPOBATh MOHATHSIMHU: TOUKA, MPSMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBIN yro,
CKpPEIIMBAONINECS TpsIMble, NapaUICNbHOCTE U
NEPNEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yToJl
MEXAYy NpPSMBIMH, Yol MEXAy HpsAMOi U
IUIOCKOCTBIO, ~ YTO ~ MEXIY  IUIOCKOCTSIMH,
paccTosiHME OTTOYKH JIO IUIOCKOCTH, PAacCTOSHHE
MEXIY TIPSMBIMH, paccTosiHHre MEXIY
IUIOCKOCTSIMH; ~ YMEHHE  HCIIONB30BaThb  IPH
pemeHny 3amad M3y4eHHble (aKTBl M TEOpeMbl
IUIAHUMETPHH; YMEHHE OICHMUBAaTh  pa3Mepbl
00BEKTOB OKPYKAaIOIIEro MUPa;

- YMETh ONEpPHUPOBaTh MOHATUSIMU: MHOTOI'DaHHHUK,
CEUCHNE MHOTOTPaHHUKA, KyO, Mapajuienenunen,
npu3Ma, mnupamuja, Gurypa M MOBEPXHOCTh




BpallleHHs, LWIMHIP, KOHYC, 1Iap, cdepa, cedeHus
¢Gurypsl  BpalleHHs, IJIOCKOCTh, Kacaromascs
cepsl, TINHAPA, KOHYCA, IIOIAIb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HIMIUH/PA, TUIONIAIh
cepsl, 00BeM Ky0a, MIPSIMOYTOJBHOTO
napajuieenumesna, HPaMHIBL, TIPU3MBL,
LWIMHApPA, KOHyca, Iapa; yMeHHe H300paxarh
MHOTOTPaHHMKH W TIOBEPXHOCTH BpalICHUs, WX
CeUEHUS] OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U OJIEKTPOHHBIX CPENCTB; yYMEHHE

pacIio3HaBaTh CHMMETPHUIO B  IPOCTPAHCTBE;
yMEHHe pacro3HaBarth NpaBUIbHbIC
MHOTOTPaHHHUKH;

YMETb OIICPHPOBATH IOHATHSAMH: JBIKCHHE B
MIPOCTPAHCTBE, noz00HbIE ¢urypst B

MPOCTPAHCTBE; UCII0JIb30BATh OTHOLICHHE
IIOIIAACH MOBEPXHOCTEH M OOBEMOB MOIOOHBIX
¢buryp npu perieHun 3aaag;

- YMETb BBIYUCIATH T'COMETPHUYECKHE BEITMUNHBI
(nmuHa, yrom, IUIOMIaAL, OO0BEM, IUIONIAIb
TTOBEPXHOCTH), UCTIONB3Ys U3yUCHHBIE (HOPMYIIBI H
METOJIBI;

- YMETh ONECPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPIMHATHI TOYKH, BEKTOD,
KOOpJMHATHI BEKTOPA, CKAISAPHOE MPOU3BEACHHUE,
Yroil MEXJAY BEKTOpaMH, CyMMa BEKTOpPOB,
MPOU3BEICHNE BEKTOpa HA YHCIO; HAXOAWUTH C
TOMOIIBI0  M3YyYEHHBIX  (HOPMYIT  KOOPAMHATHI
CepeMHBI OTpPE3Ka, PACCTOSHHE MEXAy IBYMS
TOYKAMH,

YMETh BBIOMPATh MOJIXOMASIINA U3yYCHHBIA METOM
JUTSt pelieHus 3a/1a4H, pacmo3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYCCKHE
MOJICJIY B TIPUPOTHBIX U OOIIICCTBEHHBIX SBJICHUSX,
B HCKyCCTBE; yMEHHE TPHUBOIUTH IPHUMEPHI
MarTeMaTU4YEeCKUX  OTKPBITMM  POCCUHCKONM U
MHPOBOH MaTeMaTU4eCKOM HAYKH

OK 02. Ucmionb3oBath | B 0oOmacTd NEHHOCTH HAy4YHOTO | - YMETh ONEPHPOBATh MOHATHAMH: PalMOHATbHAS
COBpEMEHHBIE MO3HAHUS: c(OpMUPOBAHHOCTb | (DYHKIMS TOKa3arenbHas (YHKLUs, CTeleHHas
Cpe/cTBa IOUCKa, byHKIWMSA, norapudmMuyeckas byHKIMA,
aHaM3a u COOTBETCTBYIOIIETO  COBPEMEHHOMY | TPUTOHOMETPHYECKHE byHKIMY, obpaTHbIe
HHTEPIPETALIMI YPOBHIO pasBuTHE HayKH u | dynkuum,
nHpOpPMALUH, U 00IIeCTBEHHO MPaKTUKH, | - YMEHHE CTPOUTH IrpadUKu M3y4eHHBIX (YHKINH,
nH(OPMaLMOHHBIE OCHOBaHHOTO Ha [IHalore KyJbTyp, | HCIOJB30BaTh IpaduKy MpH U3YYEHHUH NPOLECCOB
TEXHOJIOTUH JJISI CIIOCOOCTBYIOLIETO OCO3HAHHWIO | M 3aBHCHMOCTEH, NMPU PEIICHUH 3a/ay U3 IPYTHX
BBINIOJTHEHHS 3aa4 CBOCTO MeCTa B IIOJNHMKYJIbTYPHOM | YYEOHBIX MPEIMETOB M 33/1a4 M3 PEalbHOW JKU3HU
npodeccroHanbHON MHUpE; BBIpaKaTh  (OPMYJaMH  3aBUCHMOCTH  MEXAY
JIeSITEIIEHOCTH - COBEpILCHCTBOBAaHME S3BIKOBOM M | BEIMYMHAMU;
YUTATEIbCKOM KYJIBTYPBI KaK | - yMETh OIIEPUPOBATH IOHATHSAMH: TOXKIECTBO,
CpeACTBa B3aMMOJCHCTBUSI MEXIy | TOXKJECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
JFOJBMY U IO3HAHUS MUPA; HEpaBEeHCTBO, CHCTEMa YpPaBHEHHH M HEPAaBEHCTB,
- OCO3HaHWE IIEHHOCTH HAy4YHOH | PaBHOCWIBHOCTh YpPaBHCHUH, HEPaBEHCTB H
JEATEeIbHOCTH TOTOBHOCTB | CUCTEM,  HpPpalOHAJIbHEIE, NOKa3aTebHbIe,
OCYIIIECTBIIAT NPOCKTHYIO U | CTEICHHbIC norapudmMuyecKue,
UCCJIEJOBATENbCKYIO  JISSITENIBHOCT | TPUTOHOMETPHYECKUE ypaBHEHHsS, HEPaBEHCTBA M
MHIVBHUIYAJILHO U B TPYTIIE. CHCTEMBI;
OgBnangeHue YHUBEPCAIBHBIMU | -yMETh  pelIaTh YpaBHEHMS W  HEPaBEHCTBA
y‘le6HI:IMI/I I1I03HaBaTCJIbHBIMU CUCTCMBI,
JNEeHCTBUAMMU: MOMOIIBIO  PA3NMYHBIX  I[PUEMOB;  pelIaTh
a) pabora ¢ nHpOpManHEeH: YpaBHEHHs, HEPaBEHCTBA WM CHUCTEMBl  C




-BJ1aACTh HaBbIKaMH MOJIyucHus
nH(pOpPMALIUK U3 UCTOYHUKOB PA3HBIX
THIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISTH MTOWCK, aHaJu3,
CHCTEMATH3alUI0 ¥ HHTEPIPETAIHIO
uHpopMalMK pa3NUYHBIX BUIOB U
(hopM mpecTaBIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IHYHBIX
dbopMaTax ¢ yYeTOM HA3HAYCHUS
WHPOPMALIUU U IICJICBOU ayTUTOPUH,
BEIOMpas  ONTUMaIbHYIO  GopMmy
MPEACTABJICHUA Y BU3YyaJIU3alluN,

- OLICHHUBATD JIOCTOBEPHOCTH,
JETUTUMHOCTh  UHpOpMANuH, e
COOTBETCTBHUE MPABOBLIM U MOPAIBHO
3THYECKUM HOPMaM;

- UCIIOIb30BATh cpencTaa
HUH(OPMAIHOHHBIX "
KOMMYHUKAIMOHHBIX TEXHOJIOTHH B
peuICcHun KOTHUTHBHBIX,
OpraHU3aLlHOHHBIX 3amad c
co0imoieHreM TpeboBaHuit
SPrOHOMHKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexenus,

MPABOBBIX M ITUYECKHX HOPM, HOPM
HHGOPMALIMOHHOM 0€30MIaCHOCTH;
- BIIAJICTh HABBIKAMH PaClO3HABAHUS

" 3aIUTEI WHPOPMALINH,
nH(popMannoHHON 6e3omacHoCTH
JIMYHOCTH

rapaMeTpoM; IIPUMEHATh YPaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JJIsl PELIeHUs] MaTeMaTHUECKUX 3a1a4
W 337ad U3 paA3NIMYHBIX oOmacTelt Hayku U
peabHOM KU3HU;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHUIMHU:
JBIDKEHHUE, TIAPAIUICITBHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1OA00Ms, MOm00HBIE (UTYPHI;
YMETb pacro3HaBaTh paBHbIE U NOA0OHBIE GUTYPBI,
B TOM YHCIIE B NIPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETh HCIHOIb30BATh T€OMETPHUECKHE OTHOIICHHUS,
HaxXoquTb TCOMCTPHUUYCCKUEC BEIIMYNHBI (JIHI/IHa,
yroJ, ToMmanb, 00bEM) MpPU PEUICHHUH 3a7ad U3
JPYTHX y9eOHBIX IPEIMETOB U3 PEaTbHON KU3HH.

OK.03 IInanupoBath 1
peaIn30BbIBAThH
COOCTBEHHOE
npodeccrnoHabHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATEIBCKY
10 ICATETBHOCTD B
npoeCCHOHATBHOMN
chepe, HCIIOIB30BATH
3HAHUA 11O
(uHAHCOBOI
IpaMOTHOCTH B
Pa3IUYHBIX
JKHU3HEHHBIX
CHUTYaIUSIX

B ob6macTi IyXOBHO HPaBCTBEHHOI'O
BOCIIUTAHMS:

- c(popMHPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHMS ATHUYECKOrO MOBCACHUS;

- CIIOCOOHOCTH OIICHHUBATh CHUTYAITHIO
W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpPUCHTHUPYSICH Ha MOPATBHO-
HPaBCTBCHHBIC HOPMBI U [ICHHOCTH;

- OCO3HAaHHME JIMYHOrO BKJajJa B
MOCTPOCHHE YCTOMYHMBOIO Oy IyIIEro;
-OTBETCTBEHHOE OTHOIIICHHE K CBOUM
pomutermsiM  (WJIM) JAPYTHM  YJICHAM
CEMBH, CO3JAHUI0 CEMBHM Ha OCHOBE
OCO3HAaHHOTO TIPUHATHSA IICHHOCTEH
CeMEWHOW JKM3HH B COOTBETCTBUHU C
TpamuiusMu HapooB Poccuu;
OgBnangeHue YHHUBEPCAIbHBIMH
PETyIATUBHBIME JCHCTBUSMHU:

a) caMOOpTaHU3aIH:

- CaMOCTOATCIIBHO OCYLIECTBJIATH
IMO3HABATCIbHYIO ACATECIIbHOCTD,
BBIABJIATH HpO6J’I€MBI, CTaBUTh H

(hopmyIMpOBaTH COOCTBEHHBIE 3aa41
B 00pa3oBaTeIbHONW AEATEIBHOCTH WU
KH3HCHHBIX CUTYAIUSX;

- CaMOCTOSATENbHO COCTaBJIATh IUIAH
pemieHUsT  MPOOJIEMBI C  Y4ETOM
UMEIOIIUXCS PECYPCOB COOCTBEHHBIX

- YMETb OIEpUPOBATH IOHATUAMU:
HUppalfuoOHaJIbHbIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,
norapudmuyeckue, TPUTOHOMETPUYUECKHE
ypaBHEHHS U HEPABEHCTBA, MX CUCTEMBI;

- YME€Th OMEPHUPOBAThH MOHITUSIMUA: MHOTOIPaHHUK,
CCUCHHE MHOTOTPaHHMKA, Ky0, Mapasuienenure],
nmpusMa, mUpamuaa, ¢GuUrypa M THOBEPXHOCTh
BpalleHus, HWINHADP, KOHYC, map, chepa, ceueHus
Gurypsl  BpallleHHs, IJIOCKOCTb, Kacaromiascs
cepbl, IMINHIPa, KOHYCA, IUIOIIAAb HOBEPXHOCTH
MUpaMUIbl, TPU3MbI, KOHYCa, [IUIUH/PA, [UIONIA/lh
chepsl, o0beM KyOa, MIPSIMOYTOJIBHOTO
napaJuieNenumnesa, MTUpaMU/IbI, MIPU3MBI,
UUIUHpPA, KOHyCa, Iapa; yMEHHe H300paxarh
MHOTOTPaHHMKH W TIOBEPXHOCTH BpaLICHUs, HX
CeYeHUSI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB M DJJICKTPOHHBLIX CPCIACTB; YMETb
pacrio3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMETh
pacrio3HaBath MPaBUIbHBIC MHOTOIPDAHHHUKH;

- YMETh ONEPHUPOBATH MOHATHIMH: MPSIMOYTOIbHAs
CHCTeMa KOOPJHHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJMHATBI BEKTOpa, CKAISIPHOE MPOU3BEACHHE,
yroja MeXIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEJCHNUE BEKTOpAa Ha YHCIIO; HAXOAUTH C
NOMOIIBI0  M3YYEHHBIX (OPMYJ  KOOPJHHATHI
CepellMHbl OTpE3Ka, PpACCTOSHHE MEXAY ABYMs
TOYKAMHU




BO3MOXHOCTEH U NIPEANIOYTCHU;

- IaBaTh OLICHKY HOBBIM CUTYallUsIM;

- CImoco0CTBOBaTh (POPMHUPOBAHUIO H
[IPOSIBJICHUIO IIUPOKON JPYAULMH B
Pa3HBIX 00MACTSIX 3HAHWH, MOCTOSHHO
MIOBHIIIIATh CBOW 00pa30BaTENBHBIA U
KyJIbTYpHBII YPOBEHb;

a) CaMOKOHTPOJIb:

HCIOJIB30BaTh TMPHEMBI  peduieKCuu
JUIS ~ OLICHKH  CHUTyaIliH, BBIOOpA
BEPHOTO PEIICHUS;

- yMeTh OIICHUBAaTb PHUCKH U

CBOCBPCMCHHO NPUHUMATL PCHICHUSA
10 UX CHHKCHHUIO,

0) OSMOIMOHANBHBIA  WHTEIUICKT,
MpeANoIararonui
c(hOpPMHUPOBAHHOCTS:

BHYTpEHHEH MOTHBAIUH,
BKJTIOYAIOIIEH CTpeMJICHUE K
JOCTHXKCHUIO e u ycnexy,
ONTHMU3M U HHHUIHMATHBHOCTb,
YMEHHE [eHCTBOBaTh, HUCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMITATHH, BKJIFOUAFOTIICH
CHOCOOHOCTh MIOHUMATh

OMOIIMOHAIIBHOE COCTOSHHE IPYruX,
YUHTBIBaTh €T0 NPU OCYLIECTBICHHU

KOMMYHHKAI[MH,  CIHOCOOHOCTh K

COYYBCTBHUIO M CONEPESIKUBAHUIO;

- COLUATIBHBIX HaBBIKOB,

BKJIFOYAIOIINX CIOCOOHOCTB

BBICTPaNBaTh OTHOWICHUS C JIPyTUMH

JIOIBMH  3a00TUTBCS,  MPOSIBIISATH

MHTEpPEC U pa3peiaTh KOHQINKTHI
OK 04. TOTOBHOCTB K CaMOpPAa3BUTHIO, | - YMETh OIEPHUPOBATh MOHATHSIMH: CIyIalHBINA
DddexTruBHO CaMOCTOSITEIBHOCTH U | OBIT W CIOy4aiiHOE COOBITHE, BEPOSTHOCTH
B3aUMOJICHCTBOBATh U | CAMOOIIPEACICHHIO; CIly4alHOTO  COOBITUS;  YMETh  BBIYUCIIATH
paborath B -OBJIaJICHUEe  HABbIKAMH  Y4eOHO- | BEPOSTHOCTh C HCIOJIb30BAaHHEM rpaprUecKuX
KOJUIEKTHBE U UCCJIEJIOBATENbCKOM MPOEKTHOM M | METOJOB; IPUMEHATb (OPMYJBI CIIOXKEHUS |
KOMaH e COLIMAJIBHOW /IS TETbHOCTH; YMHOXCHHUSI ~ BEpPOSTHOCTEH,  KOMOMHATOpHBIC

OgnageHue YHHUBEpCAIBHBIMU | akThl W (GOpPMyJbl TP  pEIISHWH  3ajad;

KOMMYHUKATHBHBIMHU IleﬁCTBI/IHMI/IZ OLICHUBATh BCPOATHOCTU  PCAJIBHBIX COGLITHﬁ;

0) coBMeCTHasI IeATEIHHOCTD:

- TNOHMMaTh H  HCIOJb30BaTh
MperMyIIecTBa KOMAaHIHOH "
WHIWBUAYAITEHOU PabOTHL;

- [pUHUMATh UEJIH COBMECTHOM
JIeSITEILHOCTH,

OpI‘aHI/I3OBI)IBaTI> nu KOOp)II/IHI/IpOBaTI)
JEUCTBUSI 1O €€  JIOCTHO)KECHHUIO:

pacmpenenaTh poiy ¢ y4eTOM MHEHUH
YYaCTHHKOB OOCYXIaTb pe3yIbTaThl
COBMECTHOH pabOTHI;

3HaKOMCTBO CO CIyYalHBIMU BEITHMYUHAMU, YMEHUE
MPUBOJIUTH  TNPUMEPHI  TPOSBIEHUS  3aKOHA
OONBIINX YHCENT B TIPUPOMHBIX U OOMICCTBEHHBIX
SIBJICHUSAX

-yMeThb  CBOOOJHO  OIEPUPOBATH
CTENEHb C  IIeJBIM  IOKa3aTeleM,
HaTypaJIbHOU CTEIIEHU, CTEIIEHb C
PpaIOHATBEHBIM IoKa3aresem, CTEICHb c
JIEHCTBUTEILHBIM (BEIICCTBEHHBIM) IIOKa3aTeleM,
morapud™M dYHCIA, CHUHYC, KOCHHYC W TaHTEHC
TIPOU3BOJIHOTO YHCIIA;

- yMeThb CBOOOIHO OIIEPHPOBATH MOHATHSIMH:

TIOHSITHSIMHU:
KOPEHb

- KOOPAMHUPOBaTb M BBIIOJNHATH | rpaduk ¢byHKIMH, oOpaTHas ¢dyHKIHSA,
paboTy B  YCIOBHSIX pEaIbHOro, | KOMIO3WIMs  (QyHKUWH, JMHEHHas  QyHKOus,
BUPTYQJILHOTO M KOMOWHHPOBaHHOTO | KBajpaTuuHas (yHKLUs, CTeleHHas (QYHKIUS C
B3aUMO/ICHCTBUS; HEeNbIM  TI0Ka3aTeleM,  TPHUTOHOMETPHYECKUE
- OCYILECTBIISATD NO3UTUBHOE | (yHKIHH, oOpatHbIe TPUTOHOMETPUYECKHUE
CTPaTErH4ecKoe HIOBEJICHUE B | ¢yHKIMHU, mOKazaTesbHAs M Jorapudmuyeckas




pas3IMYHbIX CUTyalUudaX, [IPOABIATH
TBOPYECTBO W BOOOpaKeHHE, OBITh
WHUIAATHBHBIM.

OgnageHue YHHUBEPCAITLHBIMH
PETYIATHBHBIMH JICHCTBUSIMIE:

T) IPUHATHE ceOs U IPYTUX JIO/ICH:

- TPUHUMATH MOTHUBBI W apTyMEHTHI
IpyTHX  JIOACH  TpH  aHAIW3e
PE3yJIbTaTOB JIEATCIBHOCTH,

- NpU3HABATh CBOC MPaBO M MPaBO
JIPYTHX JIO/CH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MHUD C TTO3UIIH APYTOTO YeTIOBEKa

GbyHKIMY;

- YMeTb CTpOUTHh TpaduKH (YHKIMH, BBIIOIHATH
npeobpa3oBaHus rpaduKoOB QYHKIUII;

- yMeTh HCHONB30BaTh rpapuku QyHKUUH A
W3y4eHUS] TIPOLECCOB W  3aBUCHMOCTEH TIpH
peLIeHNH 3a7a4d U3 APYTHX y4eOHBIX NPEIMETOB U
U3 peajbHOM JKU3HM; BBIpAXaTh (OpMyJamMu
3aBUCHMOCTH MEK/Ty BEINYNHAMU;

- CBOOOJHO OMNEPUPOBaTH MHOHITHUSIMH: UYETHOCTh
¢byHKIIH, HNEepUOTUYHOCTh byHKIMH,
OTPaHUYIEHHOCTh ¢byHKIMH, MOHOTOHHOCTb
¢byHKIMH, dKCcTpeMyM (YHKIUH, HauOojbllee M
HaMMeHbIIee 3HAYCHIUS (DYHKIIMH Ha IPOMEKYTKE;
- YMETh IPOBOANTH HCCIIENOBaHNE (PyHKINY;

- YMeTh HCHOJNb30BaTh CBOWCTBA M TpaduKu
(GYHKIMHA A71s1 peleHus] ypaBHEHUH, HEPaBEHCTB U
3aJa4 ¢  mapameTrpaMu;  u300paxkaTb ~ Ha
KOOPJMHATHOW IUIOCKOCTH MHOMKECTBA PpEIICHHUIH
YpaBHEHHH, HEPABECHCTB M X CUCTEM

OK.05 OcymecTBisATh
YCTHYIO H
MMHUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
si3pike Poccuiickoit
denepanuu ¢ yueTom
ocobeHHoCTEH
COIIMAJILHOTO U
KYJBTYypHOTO
KOHTEKCTa

B obyactu
BOCIIUTAHMS:

- ACTETUYECKOE OTHOIICHHUE K MHDY,
BKITFOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
rpyza v 0OIIeCTBCHHBIX OTHOIICHHII;

OCTCTUYCCKOI'O

- CIIOCOOHOCTB BOCIIPUHHUMATh
pasiu4HBIC BUIBI HCKYCCTBa,
TPagWIMHd M TBOPYECTBO CBOETO U
IOPYTUX HapOJIOB, OILIYIIATh
IMOLIMOHATBHOE BO3/ICHCTBIE
HCKYCCTBA,;

- yOeXKACHHOCTh B 3HAYMMOCTH [UIS
JMYHOCTH u oOrecTBa
OTCUYCCTBCHHOI'O nu MHPOBOI'O

HCKYCCTBA, JTHHYECKUX KYyJIBTYPHBIX
TPaaMLUiA 1 HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTH K CaMOBBIPQXXEHHIO B

pa3HBIX BUIIAX UCKYCCTBA,
CTpEMJICHHE  IIPOSIBIISITH ~ KauyecTBa
TBOPYECKOH JIMYHOCTH;

OgnageHue YHHUBEPCAILHBIMU

KOMMYHUKATHBHBIMHU IleﬁCTBI/IHMI/I:

a) obmeHue:

- OCYIIECTBISITh KOMMYHHUKAIIUU BO
Bcex chepax KU3HH;
- pacmo3HaBaTh

cpencTaa oO0IICHUS, MMOHUMATh
3HAYCHHE  COLMANBHBIX  3HAKOB,
pacro3HaBarh TPEITOCHLUTKH
KOH(l)J'II/IKTHI)IX CI/ITyaI_[I/Iﬁ n CMArdyaTthb
KOH(IINKTBL;

- Pa3BEepHYTO M JIOTMYHO H3Jarath
CBOIO TOUKY 3peHus c
HCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB

HeBepOaIbHBIE

- yMeTb OMNEPUPOBATH IMOHATHAMH: CpeJHEee
apupMeTHyecKoe ~ MeAMaHa, HauOosbliee U
HaMMEHbIIee 3HAYCHUS, pa3MaX, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
yMCHUE U3BIICKATh, WHTECPIPETHPOBATH
UH(POPMAIIMIO, MPEACTABICHHYI0 B TaOJHIAX, Ha
quarpamMmax, rpadukax, OTpPaKarollyl0 CBOWCTBA
peabHBIX TPOLECCOB W SIBICHUI; MPEICTABIATH
HH)OPMAIIMIO C TOMOIIBI0 TAOJUIl U JHATrPAMM;
HCCIEI0BAaTh CTATUCTHYECKUE JaHHBIE, B TOM
Yucie ¢ NPUMEHEHHEM TpadUuecKrx METOIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSIMHE: TOUYKA, MpsSMas,
IJIOCKOCTh, MPOCTPAHCTBO, JABYTPaHHBIA yTroJ,
CKpCIIUBAIOIIUECCA MPAMBIC, MMapalJICIbHOCTL U
MEPHCHANKYIISIPHOCTD MPSMbBIX U IIOCKOCTEH, Yo
MEXIYy MOpPSAMBIMH, Yrojd MEKAy HOpsAMoil U

IUIOCKOCTBIO,  yrol  MEXIYy  IJIOCKOCTSMH,
paccTosiHie OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
MEX Ty MIPSIMBIMH, paccrosHue MEXKIY
IIJIOCKOCTSMU;

- yMeTb MHCHONb30BaTb IIPU PpEUICHUH 3a4ay
U3y4eHHble (AKTBl W TEOpEeMbl IJIAHUMETPUH;
yMeHHe OLICHUBATh pasMepsl 00BEKTOB

OKpYKaIoIIero Mupa

OK.06. ITposBaATH - OCO3HaHHE 00ydJalomuMKcs | - yMeTh pPelliaTh TEKCTOBBIC 3aJaull pa3HbIX TUIIOB
IPa’K1aHCKO- poccuiickon rpakIaHCKOH | (B TOM 4YHCIE Ha MPOIEHTHI, JONM W YacTH, Ha
MaTPUOTUYECKYIO WJICHTUYHOCTH; JBIDKEHUE, PabOTy, CTOMMOCTh TOBapOB U YCIYT,
TIO3HITHIO, - ICTCHANpaBICHHOE  PAa3BHTHE | HAJOTH, 337a4YH M3 OOJIACTH yNPABICHUS JIMIHBIMU
JIEMOHCTPHPOBATh BHYTPEHHEH TO3WIMM JIMYHOCTH HA | M CEMCHWHBIMH _ (HHAHCAMH); COCTaBIISITh




OCO3HaHHOE
MOBEJICHUE Ha OCHOBE
TpaAMIIHOHHBIX
00I1ICUCTIOBEYCCKUX
IIEHHOCTEH, B TOM
YHCIIe C YIEeTOM

OCHOBEC AYXOBHO-HPAaBCTBCHHBIX
LeHHocTe  HapozoB  Poccuiickoit
denepanuu HUCTOPUYECKUX u
HallMOHAJIbHO-KYJIBTYPHBIX TPaJUIINM,
(opMupOBaHHE CHCTEMBI 3HAYMMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK

BBIpQKEHUS, ypaBHEHUS, W HEPABEHCTBA U HX
CHCTEMBl T1I0 YCJOBUIO 3aJadd, HCCIEeN0BaTh
MTOJTyYCHHOE pemieHne u OIICHUBATh
MIPaBIONIOT00HOCTE PE3yJIbTaTOB;

-yMETh OIIEPUPOBATh MOHATHSIMHE: OIPEICIICHHE,
aKCHOMa, TeopeMa, CIIeICTBUE, CBOMCTBO, IPH3HAK,

rapMOHHU3AINN AHTHKOPPYILIHOHHOTO JI0Ka3aTeIbCTBO, PABHOCWIBHBIE (DOPMYIHPOBKH; -
MEKHAIMOHATIBHBIX H | MHPOBO33PEHUS yMeTb (hOpMyJIMpOBaTH 00paTHOE U
MEKPEIUTHO3HBIX MPaBOCO3HAHMS, 9KOJIOTUYECKON | MPOTHUBOIOJIOKHOE  YTBEPXKICHUE,  IPUBOIHUTH
OTHOUICHUH, KyJIbTYpbl, CIIOCOOHOCTH  CTaBUTH | IPHUMEpPBI, MCHOJIB30BaTh METOJ MaTeMaTHYECKOH
MPUMEHATH CTAaHAAPTHl | LIENU U CTPOUTH )KU3HEHHBIC TLIAHbI; WMHIYKINH, JOBOJUTh JOKa3aTeIbHbIC
aHTUKOPPYIIMOHHOTO | B 9acTu rpak1aHCKOTro BOCITUTAHHS: pacCykIeHusl TpH pPEUICHUH 3aj]ady, YIECHHBATh
TIOBE/ICHMS. - OCO3HaHHE CBOUX | JIOTHYECKYIO MPABMIIBHOCTD PACCYKACHHIH;

KOHCTHTYIIHOHHBIX paB M | - yMeTb CBOOOZHO ONEPHUPOBATH MOHITHSIMH:

00s13aHHOCTEH, YBa)KEHHWE 3aKOHA M | MOCIIEIOBATEIBHOCTS, apugmeTHyecKas

TIPaBOTIOPSIIKA; TIporpeccus, reoMeTpuyIecKast mporpeccus,

- NPUHSATHE  TPAAUIMOHHBIX | OECKOHEYHO yObIBaroIas reoMeTpuyecKas

HallMOHAIIBHBIX, OOIIEYEIOBEYECKUX | MPOrpeccus; yMeTb 3a/1aBaTh

TYMaHHUCTHYECKHX U | TOCJEZ0BATENbHOCTH, B TOM YHCJIE C IOMOILIBIO

JIEMOKPATHYECKUX [IEHHOCTEH; KOHKPETHBIX (hOpPMYIT;

- TOTOBHOCTb MPOTUBOCTOSITH | - yMETh BBIOMPATh MOIXOIAIIMH METOXN I

W/IC0TIOTUHI 9KCTPEMHU3Ma, | pelICHHsl  3aJadd, ITOHUMAaHHE  3HAYMMOCTH

HalMOHAJIU3Ma, KceHo(oOMN, | MaTeMaTUKM B W3YyYEHWH  TNPUPOIHBIX U

JUCKPUMHUHAIIMM TI0  COIMAIBHBIM, | OOIIECTBEHHBIX IIPOLIECCOB U  SIBJICHUH; yMETb

PEIUTHO3HBIM, pacoBbIM, | pacro3HaBaTh HPOSBICHUE 3aKOHOB MaTeMaTHKH B

HalMOHAIILHBIM NPU3HAKaM; HCKYCCTBE, yMETb MPUBOJIUTH MPUMEpBI

- TOTOBHOCTb BECTM COBMECTHYIO | MATEMaTHYECKMX  OTKPBITMH  POCCHICKOH U

JIeSITENIbHOCTh B WHTEpecax | MUPOBOI MaTeMaTH4ECKON HAyKH

TPaKIAHCKOTO o01mecTsa,

y4acTBOBAaTh B CaMOYIPABICHUU B

001eo0pa3oBaTeIbHON  OpraHU3ALUH

1 JICTCKO-IOHOIIECKUX OpraHU3alusX;

-yMEHHE  B3aUMOJAEHCTBOBAaTH  C

COIMAJIBHBIMHU WHCTUTYTaMH B

COOTBETCTBHM C HX QYHKIMAMH H

Ha3Ha4YCHHEM;

- TOTOBHOCTh K TYMaHWUTApHOH W

BOJIOHTEPCKOH AEATEIBHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUSL:

- c(OpPMHPOBAHHOCTh POCCUICKOH

rpakJIaHCKOU HUJIEHTUYHOCTH,

MaTpuoTU3Ma, YB@XKECHUS K CBOEMY

HapoJy, 4yBCTBA OTBETCTBEHHOCTH

nepen Pogunoil, ropaocth 3a cBoi

Kpai, cBoro PomuHy, cBOH S3BIK M

KyIbTypy, IIPOIUIOE W HACTOSIICEe

MHOTOHAIIMOHAIBEHOTO Hapoja

Poccuu;
OK 07. - HE IPUHUMATH JIEUCTBHA, | - yMETh OIEPUPOBATh HOHITUSMH: (YHKIHS,
ConeiicTBOBaTH NPUHOCSIME  BpeX  OKPYXKalollei | HempephIBHAsS byHKIMS, NPOU3BOIHAS,
COXPaHEHHIO cpexe; nepBooOpasHasi, ONpPEAEICHHBIH HHTETPaNl; YMETh
OKpYXKaIoIIeH cpepl, - YMETb MIPOTHO3UPOBATh | HAXOJUTh IPOU3BOIHBIC SIEMEHTAPHBIX (YHKIUH,
pecypcocOepexeHnIo, | HeOIaronpusTHbIC 9KOJIOTHYECKHE | WCIIONB3Ysl CIIPABOYHBIE MaTephalibl; MCCIIENI0BATh
MIPUMEHSATH 3HaHUSA 00 | MOCIENCTBUS MPEANPUHAMAEMbIX | B HpOCTEHIIMX  cioydasx  (GYHKOUM  HA
N3MEHEHHH KJIUMaTa, JIeWCTBHH, IPEAOTBpAIIATh HX; MOHOTOHHOCTb,  HaxXOAWTb  HauOoJbIIME U
TPUHINIIBI - paclmMpuUTbh OMBIT JESATENBHOCTH | HAaMMEHbIIME  3HAa4eHUs  QyHKuWil;  cTpouTh
OepexIIMBOro 9KOJIOTHUECKON HAIIPaBJIEHHOCTH; rpaguki  MHOTOWIEHOB C  HCIIOJb30BaHHEM
IIPOU3BOJICTBA, - paspabaThiBaTh IUIAH pELICHHs | ammapara MaTeMaTHYeCKOro aHalln3a; NPUMEHSTh
3 peKTuBHO mpoOyieMBl ¢ y4YeTOM  aHaiW3a | NPOW3BOJHYIO NP PEIICHWH 33/a4 Ha JABHKEHHC;
JICHCTBOBATh B HUMCIOLINXCS MaTepuaIbHbIX U | pemate MpPaKTHKO-OPUCHTHPOBAHHBIE 3aJayl Ha
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Ype3BhIYAITHBIX HeMaTepuaIbHBIX PECYPCOB; HAMOOJIBIINE U

CUTYaIUAX - OCYUIECTBIISITh IIEJICHANPABJICHHbIN | HAUMEHbIIIME 3HAYEHUS, Ha HaXOXKIEHUE MYTH,
MONCK TIEPEHOCa CPEICTB M CIIOCOOOB | CKOPOCTH U YCKOPEHHUS,
neiictBuss B MPO(GECCHOHAIBHYIO | - YMETh OICPUPOBATh IMOHATHSAMHM: JBIDKCHHE B
cpeny; MIPOCTPaHCTBE, mot00HBIe urypst B
- yMeTh TIEPEHOCHUTh 3HAHHWSA B | IPOCTPAHCTBE,; HCTIOIH30BaTh OTHOIIICHHE
MO3HABATEIIFHYID W MPAaKTUYECKYIO | TUTOMAaeH MOBEPXHOCTEH M OOBEMOB IOJOOHBIX
00J1acTH KU3HEACATEIIEHOCTH; (buryp npu penieHun 3aaag;
- mpemjaraTh  HOBBIE  MPOEKTHI, | - YMETh BBIUMCIISITH T€OMETPUYECKHE BEIWYMHBI
OIICHUBATh UJICU C MO3UIIMK HOBU3HBI, | (JUIMHA, yroj, IUIONAAb, O0O0BEM, IUIOHIA]b
OpPUTHHAIBHOCTH, MIPAKTUICCKOH | TIOBEPXHOCTH), HCIOIB3Yd N3yUeHHBIE (POPMYIBI U
3HAYUMOCTH; METOJIbI
- JaBaTh OLCHKY HOBBIM CHTYAaIlHsIM,
BHOCHTH KOPPEKTHUBHI B ACATEIEHOCTS,
OLICHUBATbh COOTBETCTBHE PE3YJILTATOB
LeNsIM

K 1.1. - YMETh OLIEHUBATh pa3Mephbl 00BEKTOB

OcyuiecTBIATh OKPY’KaIOIIero MHUpa;

MIPOBEPKY COOIIOACHNUS
YCIIOBUH AJIs
BBITTOJTHEHHS
BU3YaIbHOTO H
N3MEPHUTEIILHOTO
KOHTPOJIS.

- YMETbh ONEPUPOBATH MOHATHIMU: CPEIHEE
apudMeTHIecKoe, MeIuaHa, HanoobIIee U
HaMMEHbIIIee 3HAYCHUS, Pa3MaXx;

- YMETb BBIMOJIHATH BEIYMCICHUE 3HAUYCHUH U
peoOpa3oBaHKs BBIPAKEHUH CO CTENEHIMHU U
norapudmamu;

- YMETb BBINOJHATH IPe00pa3oBaHus APOOHO-
palroOHAJIbHBIX BLIpa)KeHI/Iﬁ

IIK 1.2. BbIsgBasaTh
MTOBEPXHOCTHBIE
HECIUTOITHOCTH,
OTKIJIOHEHUS POPMEI U
MIPOBOJIUTH UX
UICHTU(DUKAIHIO B
COOTBETCTBHU C
TpeOOBaHUSAMHU
yepTexe u
TEXHUYISCKON
JTOKYMCHTAIINH.

- yMeTb CBOOOTHO ONEPHPOBATH MOHITHSIMHU:
CHUMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, TIpeoOpa3oBaHue 1Mo100us, 0100HBIE
urypsr;

- YMETh Paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE:

- yMeTb BBIpaXaTb (OpPMyJaMH 3aBHCHMOCTH
MEXy BEJTHYNHAMH;

- yMeTb  WU3BJIEKaTh, HHTEPIPETHPOBATH
nH(OpPMaNHIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JrarpaMmax, B rpadukax, oTpaxarolyr CBoiicTBa
peaJIbHBIX MPOLECCOB U SIBJICHUN

IIK 1.3. Onpenensts
XapaKTCPUCTUICCKHE
pasmepsl
MTOBEPXHOCTHBIX
HECIUJIOITHOCTEN U
OTKJIOHEHUH (hOPMEI
00BEKTOB KOHTPOJIS C
HCITOTE30BaHUEM
Cpe/CTBa U3MEPEHUSI.

- yMeTb  OLCHHUBAaTh  pa3Mepbl  OOBEKTOB
OKpPY’KarolIero Mupa;

- YMETh BBIYHCIIATH TEOMETPUYECKHIE BEITMUMHBI
(mmwHA, yTou, mIonans, 00beM, IUIOIMAIb
MOBEPXHOCTH), UCTIONB3YS H3YUSHHBIE (POPMYIIBI 1
METOJIBI;

- YMETh ONEPUPOBATh MOHATHUAMHU: MHOTOIDAHHUK,
CeYeHne MHOTOTpaHHMKa, KyO, napaiesenurne],
npu3Ma, nupamua, GUrypa u moBepxHocTh
BpalIeHNs, IIMIMHADP, KOHYC, ap, chepa, cedeHus
(urypsl BpanieHusl, IIoaab NOBEPXHOCTH
MIMPaMUIbL, TIPU3MBI, KOHYCa, IWIHHAPA, IUIONIab
cdepsl, 00peM Kyba, MPSIMOYTOITHHOTO
rapaJuieNenuneia, MUpaMubl, TPU3MBbI,
LWIMHIpPA, KOHYyCa, 11apa;

- YMETh N300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAIICHHS, HX CEUEHHS OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB 1
9JIEKTPOHHBIX CPEJICTB

IIK 1.4. Onpenenstsb

- YMETH OIICHUBAThb pasMEphblL 00BEKTOB
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TEOMETPUUYECKUE OKpYarollero MUpa,

pa3Mepbl 00bEKTOB - YMETb BBIYUCIIATH F€OMETPUUECKUE BETHUHNHBI

KOHTPOJIS B (nnuHa, yrou, mioma ks, 06beM, oAb

COOTBETCTBUH C TIOBEPXHOCTH ), HCHIONB3YsI N3y4eHHBIE (YOPMYIIBI U

TpeOOoBaHUIMH METOJBL;

YepTexkeH u - YMETh W3BIIEKATh, HHTEPIPETUPOBATH

TEXHUYECKON nH(OpMaNHIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha

JIOKYMCHTAIIHN. JquarpaMmax, B rpadukax, oTpaxaromyro cBoiicTBa
peabHbIX POLIECCOB U SIBJICHUN

IIK L.5. - YMETb BBINOJIHATH BHIYUCICHUE 3HAYCHUN U

Peructpuposats 1 IpeoOpa30BaHus BBIPAKEHUH CO CTENEHIMH U

0popMIISAT sorapuMamu;

Ppe3yIbTaThI - YMETb BBIIOIHATH npeo6Pa30BaHMﬂ JIpoOHO-

BH3YaIbHOTO 1 palOHAIIbHBIX BBIPAKEHUN;

W3MEPHTENBHOTO - YMETh CTPOUTH I'Pah)K MHOTOUIIEHOB C

KOHTDOIIA. HCIOJIb30BaHUEM allapaTa MaTeMaTHUECKOrO

aHAIIN3a;
- YMETbh BhIpaXKaTh GOpMyIaMH 3aBUCHMOCTH
MEXy BETHYNHAMH;

- YMeTb NIPEICTaBIATh MHPOPMALUIO C ITOMOIIBIO
TaOJIUL U IMarpamm;

- yMeTh CTPOUTH IpaduKH (YHKIHW, BBIIONHITH
npeoOpa3oBaHus rpaduKoB HyHKIMIHA;

- YMETb IPOBOJUTH UCCIICIOBAHUE (QYHKINH;

- YMETbh UCCJIE0BaTh (GYHKIMHA Ha MOHOTOHHOCTb,
HaXOJUTh HAaUOOJIbIINE 1 HANMEHBIINE 3HAYCHHS

GbyHKIMN

IIK 2.4. HactpauBats
BPEMEHHYIO
pEryJIupoBKYy
YyBCTBUTEIbHOCTH,
ucnonb3oBath APJI-
nquarpammy, DAC-

- YMETb U3BJIEKaTh, UHTEPIIPETUPOBATh
uH(opMaluio, IpeCTaBICHHYIO B Ta0NUIax, Ha
JuarpaMmax, B rpaukax, OTpaXkarouryo CBOHCTBa
peasIbHBIX MIPOLIECCOB U SBJICHUM;

- YMETbh UCTIONI30BaTh CBOWCTBA U rpaduku
(GYHKIMIH 0TS pelIeHns ypaBHEHNH, HEpaBEeHCTB U

KPHBYIO. 3a7a4 ¢ mapaMeTpaMu

MK 2.7. - YMETb BBINOJIHATH BHIUUCIICHUE 3HAYEHUN U

PeructpupoBats u IpeoOpa30BaHMs BBIPAKEHUH CO CTENEHIMH U

oopMIIATh norapudmamu;

pe3ynbTaTEL - YMETb BBIIOJHSATH NIpeoOpa3oBaHus I1poOHO-

YIIBTPa3BYKOBOTO pannOHaIbHbIX BBIPAKCHUH;

KOHTPOJIS MATEPHATIOB - YMETb CTPOUTH I'Pa(hUKH MHOTOUIIEHOB C
HCIIOJIb30BAaHKEM allllapaTa MaTeMaTHIeCcKOro

U CBapHBIX

. aHaIN3a,;
COCIMHEHUI.

- YMETbh BhIpaXKaTh OpMyIaMH 3aBUCHMOCTH
MEXy BeIHYMHAMH;

- YMETb MpPEJCTaBIATh MH(POPMALIUIO C TOMOLIBIO
TaOMNHUI U TUarpamm;

- yMeTb CTpouTh Tpaduku (YHKIHH, BBHIIOIHATH
npeobpa3oBaHus rpauKoB QYHKIIHI;

- YMETb MPOBOUTH UCCIIE0BAHUE (HYHKIHH;

- yMETh UCCIEN0BaTh QYHKIMHA HAa MOHOTOHHOCTb,
HaXOJUTh HAaWOOJIbIIME W HAMMEHbBLINE 3HAYCHUS
GbyHKIMN

IIK 3.8. cnonp30Bath
CpeICTBa U3MEPEHUS
JUTSL OTIPEICIICHUS
XapaKTEPUCTUUECKUX
pa3MepoB TEHEBBIX
N300paKeHHH.

- yMeTh  OICHMBAaTH  pa3Mepbl  OOBEKTOB
OKPY’KaIOIIEero MHPa;

- YMETh BBIUHCIIATH TEOMETPUIECKHIE BEITMIMHBI
(nmuHa, yrou, wionanb, 00beM, MIonaab
MTOBEPXHOCTH), UCTIONB3YS H3YUCHHBIE ()OPMYIIBI U
METOJIBI;
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- YMETH UCTIOJIB30BATh MPU PCUICHUM 3a1a4
HU3YyYCHHBIC (I)aKTI)I 1 TCOPEMbI INTAaHUMCTPHUHN

IIK 3.9. - YMETb BBINIOJIHATH BBIYMCICHUE 3HAUEHUN U
PeructpupoBats u peoOpa3oBaHus BEIPAKEHUN CO CTENICHSIMH U
0popMIIATH nmorapupmMamu;
pe3ymbTaThl - YMETb BBIIOJIHATH IPE0Opa3oBaHus JPOOHO-
Pa/MAIHOHHOTO pannOHaBHBIX BHIPAKCHUH;
KOHTDOJIS MAaTEPHATOB - YMETh CTPOUTH Ipa(KH MHOTOUIICHOB C
UCIIOJIb30BAaHHEM amIapara MaTeMaTHYECKOro
U CBapHBIX
. aHaNN3a;
COEIMHEHUIL.
- YMETbh BBIPAXKATh (POPMYIaMH 3aBUCHMOCTH
MEX/y BeJIHYHMHAMH;
- YMETb MPEICTaBIATh MH(POPMALUIO C ITOMOIIBIO
TaOJIHII 1 THATPaMM;
- YMeTb CTpouTh TpaduKu (YHKIMH, BBIIOIHATH
npeoOpa3oBaHus rpadukoB HyHKIHIH;
- YMETb NPOBOJUTH HCCIIEIOBAHUE (DYHKIMH;
- YMETh UCCIENO0BaTh (DYHKIMH Ha MOHOTOHHOCTB,
HaXOJUTh HAWOOJIBIINE W HAMMEHBIINE 3HAYCHUS
GyHKIMH
[IK 4.9. - YMETh BBINOJHSATH BHIYMCIEHUE 3HAUEHUN U
PeructpupoBats u IIpeoOpa30BaHMs BBIPAKECHUH CO CTENIEHIMH H
opOpMIIATH norapudmamu;
pe3ymbTaThl - YMETb BBIIOJIHATH NpeoOpa3oBaHus 1poOHO-

MAardomuTHOT'O KOHTPOJIA
MaTepualioB U
CBAapHbIX COGHI/IHGHI/Iﬁ

paLMOHANIBHBIX BBIPAXKEHUH;

- YMETh CTPOUTH I'pa)Ku MHOTOUJICHOB C
HCIIOJIb30BaHHEM alapaTa MaTeMaTHYeCKOro
aHAIIN3a;

- yMETb BEIPaXaTh (POPMYJIaMU 3aBUCHMOCTH
MEXIy BEJTHYNHAMH;

- YMETb MpPEeJCTaBIATh, MHPOPMALUIO C ITOMOLIBIO
TaOMNUI] U TUarpamm;

- yMeTb CTpouTh rpaduku (YHKIMH, BBINOJIHSTH
npeodpa3oBaHus rpaUKoB HYHKIMHI;

- yMeTb IPOBOAUTH HCCIEIOBAaHUE (DYHKLIUH;

- YMETh HCCIEA0BaTh (HYHKIUH Ha MOHOTOHHOCTS,
HAaXOAUTh HAauOOJBIIME W HAUMEHBIIUE 3HAYCHHS
byHKINH

IIK 5.6.
Peructpuposats u
oopMIIATH
pe3yIBTATHI
KaIIIIPHOTO
KOHTPOJISI MAaTePHAIOB
M CBapHBIX
COEIMHEHUM.

- YMETb BBITIOJHATH BBIYMCICHUE 3HAUCHUH U
peoOpa3oBaHKs BIPAKEHUH CO CTENEHAMH U
norapupmamu;

- YMETb BBIIOJHSATH NpeoOpa3oBaHus IpoOHO-
pannoHaIbHbIX BBIPAKCHUH;

- YMETh CTPOUTH I'Pa(hUKH MHOTOUIIEHOB C
HCIIOJIb30BAaHMEM allliapaTa MaTeMaTHIeCcKOTro
aHaIN3a,;

- YMETbh BhIpaXKaTh GOpMyIaMH 3aBUCHMOCTH
MEXy BeJIMYHMHAMH;

- YMETb MpPEJCTaBIATh MH(POPMALIUIO C MTOMOIIBIO
TaONHUI U TUarpamm;

- yMeTb CTpouTh TpauKH (YHKIMH, BBIIOTHATH
npeobpa3oBaHus rpaduKoOB QYHKITHII,

- YMETb IPOBOJUTH MCCIICIOBAHNE (QYHKIIIH;

- YMEThb HCCIEeN0BaTh (YHKIMA Ha MOHOTOHHOCTb,
HaXOJUTh HauOOJIbIINE W HAaMMEHbBIINE 3HAYCHUS
GbyHKIMN

1.4. Kotu4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Yy4eOHOM TUCUUIIIMHBI:
MaKCHUMalIbHON yueOHON Harpy3ku oOyuatomierocs 207 yacoB, B TOM YHCIIE:
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00s13aTeIbHOM ayIUTOPHON y4eOHOM Harpy3ku oOyuaromerocs 205 Yacos;

KOHCYJIbTAllUM 2 yaca. _
2. CTPYKTYPA U COAEP/KAHUE YYEBHOU JUCIHUILJIMHBI

2.1. O0bem yueOHOI TUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bup yueOHoM padoThI O0bem
4acoB
MakcumaJibHasi ydeOHasi Harpy3Ka (Bcero) 207
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 205
B TOM YHCJIE:
TEOPETHUYECKUE 3aHATHS 95
IIPAKTUYECKUE 3aHATHUS 110
KOHTPOJbHBIE pa0OTHI 24
KOHCYJIbTallu! 2

CDopma ammecmayuu IK3aMeEH

Yray0aeHHbl yPOBEHb

Aure0pa U Ha4YaJIa aHAJIN3a

[ToBTOpenue. Pemienue 3amady ¢ MCHOJIB30BAHMEM CBOMCTB YHCEN U
CHUCTEM CUHCIICHUS, ICIIMMOCTH, JOJENW U YACTEW, MPOLECHTOB, MOJIYJIEH YHCENI.
Pemenue 3amad ¢ MCIOJIB30BaHUEM CBOWCTB CTEIIEHEN U KOPHEH, MHOTOWICHOB,
npeoOpa3oBaHUil  MHOTOYIEHOB U JIpOOHO-pallMOHANbHBIX  BBIPAXKECHHIA.
Pemenue 3amau ¢ MCHoIb30BaHUEM TPAAYCHOM Mephl yriia. Moayne 4yuciia u
ero cpoiicTea. PeleHue 3aad Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECU U
CIUIaBbl C TIOMONIBIO JIMHEWHBIX, KBAJPATHBIX U JAPOOHO-pAIIMOHATBHBIX
YpPaBHEHUM U UX CUCTEM. PellieHue 3a1ad ¢ MOMOIILIO YACIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM NEpPeMEHHOM, C MNPUMEHEHHEM H300paKeHus
YUCJIOBBIX ITPOMEXKYTKOB. PellleHne 3agay C MCHOJIb30BAHUEM YHCIOBBIX
dbyHKUIMNA ¥ UX rpadukoB. Vcnonp30BaHHe CBONCTB M I'PaUKOB JIMHEWHBIX U

KBaJpPaTUYHBIX (YHKIUH, 06paTHON IPOHOPLHHUOHATLHOCTH U (GYHKIUH :\/;.
I'paduueckoe pemnienue ypaBHEHH M HepaBeHCTB. Mcmosib3oBaHUE oOrepanuii
HaJl MHOKECTBAMM M BBICKA3bIBaHUAMU. VICIIONb30BaHME HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHON MEPEMEHHOM, YHUCIOBBIX MPOMEKYTKOB, UX 00bEIUHEHHI
u niepecedyeHuil. [IpuMeHeHne npu penieHnu 3aj1a4d CBOMCTB apu(pMeTUIecKon U
r€OMETPUYECKON MPOrpeccur, CYMMHUPOBAHMSI OECKOHEYHOW CXOJsIIEHcs
I€OMETPUYECKOHN IIPOTPECCHUM.

MHoecTBa (UUCIOBBIE, TEOMETPUUECKUX PUryp). XapaKTepUCTHUIECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE, OECKOHEYHOE MHOXKECTBO.
Crnioco6n! 3aganus MHoxkecTB [loamHoxkecTBO. OTHOIIEHUSI MPUHAIEKHOCTH,
BKJIFOUEHMsI, paBeHcTBAa. Onepanuu Haa MHoxecTBamMu. Kpyrm Oiinepa.
Koneunble 1 6eCKOHEUHBIE, CUETHBIE U HECUETHBIE MHOKECTBA.
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VicTuHHBIC U JTOKHBIE BBICKA3bIBAHMS, OTNIEPAIMN HAJ| BHICKA3BIBAHUSMHU.
Aneebpa evickasviganui. CBs3b BBICKa3bIBAHUN C MHOXKeCTBaMH. KBaHTOpPBI
CYIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbI JIOTHKU. OCHOBHble N02udecKue npasuia. Pemenne TorudecKux
3a/1a4u C UCTOJIB30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UHECKUX NPABUTL.

YMmozakmouenusi. OOOCHOBaHUST M JOKAa3aTEIbLCTBO B MAaTEMAaTHKE.
TeopeMbl. Buasl MaremaTwdecKux yTBEpKACHHA. Buodwi doxazamenvcms.
Mamemamuueckas — umoykyusi.  Ymeepowcoenus: — obpamHoe  OAHHOMY,
NPOMUBONOJIONCHOE, 0OpaAmHOe NPOMUBONONIONCHOMY OaHHomy. llpu3Hak u
CBOMCTBO, HEOOXOUMBIC M IOCTATOYHBIC YCIOBHS.

Ocnoenas meopema apugpmemuxu. Ocmamxu u cpasHenus. Anreopumm
Esxnuoa. Kumaiickass meopema 06 ocmamkax. Manas meopema Depma. g-
uyHvle cucmemuvl cuucienus. Pynxyua unepa, yucio u cymma oerumenetl
HAMypaibHO20 YUCIA.

Panmuannas  mepa  yrima, — TPUTOHOMETpPUYECKas  OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIMH Yucen W yriaoB. DopMynbl TpPUBEACHHUS,
CIIOXKEHUSI  TPUTOHOMETPUYECKUX  (yHKIMA, ¢GOpMynbl  IBOWHOTO W
MOJIOBUHHOTO aprymeHTa. [Ipeobpa3oBanre cyMMBbI, pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUUIECKUX (DYHKITHI, 1 HA0OOPOT.

Hymu ¢yHknmm, TPOMEXKYTKA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HauGomnbiiee 1 HanMeHbIee 3HaueHUe QyHKIMU. [leprogndeckue GyHKINNA U
HaUMEHbIUN nepuoa. YerHele U HeueTHble (YHKIUU. DyHKyuu «OpoOHA

y=1{x} y=[x]
yacmos duciaa» u «1/!8]161}1 yacmos yuciaa» .

TpuronomeTprueckue GyHKIMH YUCIOBOTO apryMeHTa
, Y =lgx y=clgx CpoiictBa M rpa)MKU TPUTOHOMETPUYECKHX (DyHKIIMIA.

OOpaTtHble TpUrOHOMETpUYECKHWE (YHKIUH, WX TJaBHbIE 3HAYCHUS,
cBoiictBa u Tpaduku. TpuroHomerpuueckue ypaBHeHHA. OJHOPOAHBIC
TPUTOHOMETPUYECKUE YpaBHEHHUS. Pemenune IIPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB. [Ipocrenmmue CHUCTEMBI
TPUTOHOMETPUUECKUX YPABHEHUN.

CreneHb C  JCHCTBUTEIBHBIM  IIOKAa3aTeJieM, CBOMCTBA CTCICHHU.
[Ipocreiimme IMoka3aTelbHbIE ypaBHEHUs U HepaBeHCTBA. llokasarenbHas
¢yHKIMs ¥ ee cBoiicTBa, rpaduk. Yucno € u GpyHkims ¥ =< .

Jlorapudwm, cBoiictBa Jorapudma. JlecATUUHBIA W HATypaJIbHBIM
jgorapudm. [IpeoOpazoBanue JorapupMUYECKUX BBIPAKEHU.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuueckas GyHKIUS U
ee CBOMCTBA, rpaduK.

Crenennast ¢GyHKIMsT W €€ CBoOWcTBa, rpaduk. HWpparmoHaabHbie
YpaBHEHMUSI.

IlepBuuHbIE MpPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIN.
Heucmeus ¢ xomnnekcuvimu uuciamu. KomniekcHo conpadjiceHHvle 4Yucia.
Mooyne u apaymenm uucna. Tpuconomempuueckas @opma KOMHIEKCHO20

=COSX y=sinx
9
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yucna. Pewenue ypagnenuii 8 KOMNIEKCHbIX YUCTAX.

Meron wuHTEpBaJIOB il  pelieHus HepaBeHCTB. [IpeoOpazoBanus
rpauKoB (QYHKIUHN: CIBUT, YMHOXKEHHE Ha YHUCIIO, OTPAXKEHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oced. ['paduueckume MeTONbl pEIICHUS YPAaBHCHUA W
HEepaBeHCTB. PernieHue ypaBHEHUN M HEPABEHCTB, COJIECPXKALIUX IMMEPEMEHHYIO
MO/ 3HAKOM MOJYJIS.

CucteMbl TMOKa3aTeNbHbIX, JOTapUPMUUYECKUX U UPPAUOHATBHBIX
ypaBHeHH. CHCTEMBI MMOKA3aTENbHBIX, JOTapUOMUUYECKUX U UPPALMOHATBHBIX
HEPABEHCTB.

B3aumuo oOpathubie pynkiuu. ['paguku B3auMHO 0OpaTHBIX QYyHKIUH.

YpaBHEHUS, CUCTEMbI YPaBHEHHH C TapaMeTPOM.

@opmyna bunoma Heiomona. Pewenue ypasuenuu cmeneHu evlue 2
cneyuanvbuvlx 6udo8. Teopema Buema, meopema be3y. I[lpusooumvie u
Henpugooumvie mMHo2ounenvl. OcnosHas meopema anceopvl. CummempuiecKue
MHO20Unenbl. [lenoyucientvle u yeno3Haunble MHO20UIeHblL.

Jluoghanmoswr ypaeuenus. Ilenuvie Opoou. Teopema Depma o cymme
K8aopamoa.

Cymmbl u psidbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnudICeHUU OEtiCMBUMENbHBLX YUCE] PAYUOHATbHBIMU.

MHnoowcecmea na KoopOUHamHoU NIOCKOCMU.

Hepasencmeo Kowu—bynakosckozo, HepaseHCcmeo Hencena,
HepageHcmea 0 CPeoOHUX.

[lonsitue npenena ¢yHkuuu B TOuke. [lomamue npedena @ynkyuu 8
beckoneunocmu. Acumnmomsl epaguxa @ynkyuu. CpasHeHue OeCKOHEYHO
manvlx u beckoneuno oOonvuwux. HenpepbiBHOCTH (yHkIMu. Cgoticmea
HenpepvlHblx ynkyuti. Teopema Beliepuwmpacca.

Huddepennmpyemocts ¢ynkuuu. [IpousBoanas QyHKIMU B TOUKE.
Kacarenbnas x rpaduxy Qysnkiuu. ['eomeTpudeckuii M (U3MUECKUN CMBICT
npou3BOHON.  [lpumenenue  npouzsoonou 6  ¢usuxe. IlpousBogHBIC
aneMeHTapHbIX GyHkuui. [IpaBuna nuddepenpoBanus.

Bropas npousBoaHasi, €e reOMeTpUYECKU U (PU3NUECKUNA CMBICII.

Toukn »skcTpemyma (MakcuMymMa W MHHMMyMa). FccienoBaHue
AJIEMEHTAPHBIX (PYHKIMM HA TOYKU AKCTpeMyMma, HauOOJbIllee U HAaUMEHbIIIEE
3HaQY€HUE C TOMOIIbK MPOU3BOJAHON. [locmpoenue epaghuxos Gynkyuii ¢
HOMOWbIO NPOU3800HLIX. [lpumenenue npouzBOOHOU NpuU peuleHuu 3a0ady.
Haxoorcoenue sxkcmpemymos @hynkyuii HeCKONbKUX nepemeHHbIX.

ITepBooOpa3zHasl. Heomnpenenenusii  uHTETrpal. [TepBooOpa3zHbIe
ayieMeHTapHbIX (QyHkiui. [lnomans kKpuBonuHEHOW Tpanenuu. Popmyna
Hprorona-Jleiionuna. OnpeaeneHHbli UHTETpal. Bwiuucienue naowaoet
NIOCKUX hucyp u 06vemos8 mes 8paujeHus ¢ NOMOWbIO UHMeSPad.

Memoow pewenus yHKYUOHANbHBIX YPAGHEHULL U HEPABEHCMNE.

I'eomerpus
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[ToBTropenue. Pemienue 3aady ¢ HCMHOJIB30BAHMEM CBOWCTB (uryp Ha
IJIOCKOCTH. Pemenne 3a1a4 Ha 10Ka3aTenbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB.
[IpumeHeHne mpocTENIIMX JIOTUYECKHUX IpaBuwi. Pemenue 3amgad C
VICIIOJIb30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOLIEHUN B MPSIMOYTOJIBHBIX
TPEYroJIbHUKaX, (PAKTOB, CBSA3aHHBIX C YETHIPEXYTOJbHUKAMU. Permenue 3amad ¢
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYXKHOCTSIMHU. PereHue 3amad Ha
U3MEpPEHUs Ha IJIOCKOCTH, BBIUMUCIEHUS UIMH U IUuomanen. Pewenue 3adau ¢
HOMOWBIO 8EKMOPOE U KOOPOUHAM.

Harmannas crepeomerpus. Ilpusma, mnapamrenenunen, nUpaMuia,
TeTpa’ap.

OCHOBHBIE  TIOHATHSI T€OMETPUU B  TPOCTPAHCTBE.  AKCHOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX. [IoHamue 06 akxcuomamuyeckom memooe.

Teopema  Menenass ona  mempas’opa. lloctpoeHue  cedyeHUU
MHOTOIPaHHUKOB ~ METOAOM  cielnoB.  lleHTpambHOE  IIPOEKTUPOBAHMUE.
[TocTpoenue ceueHnii MHOTOrPpaHHUKOB METOAOM MPOEKIUN.

CkpemuBaroniecs NOpsIMbIE B TMPOCTPAHCTBE. YTOJd MEXAY HUMH.
Memoovl Haxoowcoenus paccmosanui Mexcoy CKpewusaouuUMucs npsmolMu.

TeopeMbl 0 MapaIEIbHOCTH NPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE.
[TapannensHOoe NPOEKTUPOBaHUE U HU300pakeHue Guryp. [ eomempuueckue
mMecma mouexk 8 NpoCmpancmee.

[lepieHIUKYNISPHOCT  OPSIMOM M IUIOCKOCTH.  OpTOroHaNbHOE
npoekTupoBanre. Haknonuele u npoekuuu. Teopema o Tpex NeprneHauKyIsapax.

Buowi  mempasopos. Opmoyenmpuueckuii  mempal’op, KapKACHbILL
mempa’op, pasHocpaHuslil mempal’op. lIpamoyzonvusiti mempas’op. Meouanwi
u bumeouaHnvl mempas’aopa.

Jlocmpausanue mempasopa 0o napaiienrenuneod.

Paccrosinusa mexnay ¢urypamu B mpoctpancTBe. OOmuii neprneHauKyisp
JIBYX CKPELIMBAIOIIMNXCS MPAMBIX.

Yriel B mpoctpancTBe. llepneHauKysipHble MUIOCKOCTH. [l1owaos
opmozoHanvHou npoexyuu. Ilepnenouxynsapuoe ceuenue npuzmvl. Tpexepannulil
u MmHococpanubid yzoa. Ceoucmeéa NAOCKUX V2l08 MHO202PAHHO20 Yeid.
Ceoiicmeéa niockux u O0Y2PaHHBIX Y2l08 mpexepanHo2o yaia. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHozo yaid.

Buaesl MHororpaHHukoB. Pazeepmku mHo2ocpannuxa. Kpamuaiiwue
nymu Ha NOGEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBuibHbIE MHOTOTPAHHUKHU. /J[60UicmeeHHOCMb
NPABUILHBIX MHO202PAHHUKOS.

[Ipuzma. [Tapaiutenenunen. CaoiicTBa IapaJuIesICIUNeaa.
[IpssmoyromnbHbIi napasuienenunes. HakinoHHbIE TPU3MBI.

[Mupamupa. Buasl nupamug. OJIEMEHThl PaBWIBHONW MHUPaMUJIBIL.
[lupamuael ¢ paBHOHAKIOHEHHBIMH peOpaMyd W TpaHSIMHU, WX OCHOBHBIC
CBONCTBA.

[Lnomaan noBEpXHOCTEW MHOTOTPAHHUKOB.

17



Tena Bpamenus: UWIMHAP, KOHYC, map u chepa. CedeHus MUIHHIPA,
KOHyca u mapa. [IlapoBoii cerMeHT, IapoBoil CIIOW, IIAPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMuaa U yCEYEHHbBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue cevenus.

KacarenbHbpie mpsMble U IIOCKOCTH. BriicaHHbie W onmmcaHHbIE CEPHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bektopel m koopmuHatel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
YuCIo. Yron Mexay BekropaMmu. CKaJasipHOE MPOU3BEACHUE.

YpaBHeHHe IUIOCKOCTU. PopMyJia pPaCCTOSHUA MEXKAY TOUYKAMMU.
YpaBuenue cepol. Popmyna paccmosnus om mouku 00 niockocmu. Cnocoowl
3a0aHus npAMOU YpagHeHUIMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ HOMOWBIO 6EKMOPO8 U
MemoooM KOOpOuHam. InemMenmsl 2eoMempuu Macc.

[Tonsitue o6bema. OOBbEeMbl MHOTOTPAaHHUKOB. OOBEMBI TENl BpAICHUS.
Axcuombi obvema. Bvisoo  ghopmyn 00beM08  NPAMOY20NbHO2O
napannenenuneoa, npusmvl U nUpamuovl. Popmynvl 0isl HAX0HCOEHUsL 0ObeMa
mempasopa. Teopemvl 06 omuoweHUsIX 06vLEMOS.

Ipunooicenus unmezpana x 6bluUCIEHUIO 00BEMOB U NOBEPXHOCMEU Mell
spawgenus. Iliowaos cgepuueckoco nosca. Obvem wWapoeoco  clos.
IIpumenenue 0b6vemo6 npu peutenuu 3a0au.

[Tnomans cdepsl.

Pazsepmra yununopa u rxouyca. Ilnomanpb MOBEPXHOCTH HWIMHIpA U
KOHYyca.

KoMOunHanuy MHOrOrpaHHUKOB U TeJl BpalleHUSI.

[Togobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB H  IUIONIA/EH
MOBEPXHOCTEHN MOOOHBIX PUTYD.

Jleusicenusi 6 npocmpancmee.  NAPALIENbHLIL  NEPEHOC,  CUMMEMpPUsL
OMHOCUMENLHO NAOCKOCMU, YEHMPATbHAS CUMMEMPUs, NOBOPOM OMHOCUMENLHO
NPAMOLL.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢
UCNONIL308AHUEM CMEPEOMEMPUUECKUX MEMOOO08.

BeposTHOCTh U CTaTUCTHKA, JIOTHKA, TeOpUs rpadoB U KOMOMHATOPUKA

[ToBropenue. Mcnonb3oBanue TaOMUIl U auarpamMMm sl IpeACTaBICHUS
JNaHHbIX. PelieHue 3agay Ha NPUMEHEHHUE OIUCATEIbHBIX XapaKTEPUCTUK
YHCIIOBBIX HAa0OpOB: CpEAHUX, HAWOOJBIIET0O W HAWMEHBIIEro 3HAYCHHS,
pa3maxa, JHUCHEPCUM M CTaHAAPTHOTO OTKJIOHEHUS. BbIYMCIEHHE YacTOT H
BEpOSITHOCTE  COOBITHI.  BbrumciieHne BEpoOATHOCTEH B ONBITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIaMHU. Hcnonb3oBaHue
KOMOMHATOPUKH. BbIuncIeHHME BEPOATHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
Ucnionp3oBanne ¢GoOpMybl CIOKEHUS BEpPOSTHOCTEH, auarpamMm Oisepa,
JiepeBa BepoaTHOCTe|, hopmynbl beprynu.

Beposamnocmnoe npocmpancmeo. Axcuomvt meopuu 6epoamHocmen.
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VYcnoBHasg BepoATHOCTh. [IpaBuiio ymHoxkeHus BepositTHocter. Dopmyiia
noiHou BepostHoctu. @opmyia barieca.

JluckpeTHble clly4yailHble BEIWYUMHBI M pacnpenesicHus. CoBMECTHBIE
pacnpeneneHusa. PacnpeneneHue CyMMbl U NPOU3BEACHUS HE3aBUCHUMBIX
CIy4YalHBIX BEJIMYMH. MaTreMaTH4ecKOe OKHUIAHWE W JUCIIEPCHUS CIy4YauHOU
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJIAHHE€ W JUCIEePCHUs] CYMMBI CIy4ailHbIX
BEJIMYUH.

bunapnas  ciayvailHas ~— BeNWYMHA, — pacnpeacicHue  bepHyIuu.
['eomerpuueckoe pacnpenenenre. buHOMHaNIbHOE pacnpenesleHue U €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o c8olUCmaa.

HenpepriBHble  cityualiHple  BeIWYUHBI.  [ITOTHOCTH  BEPOSITHOCTH.
OyHKUIUS pacnpenesieHns. PABHOMEpHOE pacipeeieHue.

llokazamenvroe pacnpedeneHue, e2o napamempeol.

Pacnpeoenenue  Ilyaccona u eco  npumenenue. HopmambHoe
pacupenenenue. Oynkuus Jlamaca. IlapameTpsl HOpMaabHOrO pacpeeIeHUs.
[Ipumepsl cilyyallHbIX BEJIWYMH, MOJYUHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTpenIHOCTh M3MEPEHUN, POCT UeloBeKa). [lenmpanvuas npeoenvbHAs
meopema.

Hepasencmeo Yebwiwesa. Teopema Yedviwesa u meopema bepuynnu.
3axon 6onvuux uucen. Bvibopounvlii memoo uzmepeHnus eeposmuocmeil. Ponv
3aKOHA OONLUIUX HUCeT 8 HAYKe, npupooe u obujecmae.

KoBapuanus nByx ciydaiiHeix BenuuuH. [loHstue o koadduimenrte
koppessiiiud. CoBMECTHbIC  HAONMIOACHUS  JIBYX  CIyYallHBIX  BEJIMYMH.
Bvibopounuiii koagppuyuenm xkoppenayuu. Jlunetnas peepeccus.

Cmamucmuueckasa eunomesza. Cmamucmuxa Kpumepusi u ee ypo6eHb
sHauumocmu. [Iposepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHus
U UX C8A3b C meopemuyeckumu pacnpedeieHuamu. Paneosas xoppensayus.

Ilocmpoenue  coomeemcmeuni. Hnvekmugnvle U  CIOPHEKMUBHbIE
coomeemcmeusd. buexyuu. [luckpemnasa nenpepvienocmo. [lpunyun /[upuxe.

Koouposanue. /{eouunas 3anuce.

Ocnosnvie nonsamusi meopuu 2pagos. J[lepesvs. [leouunoe oepeso.
Cesasnocms. Komnouwenmor ceasnocmu. Ilymu wna epaghe. Oiineposvl u
[ 'amunomonogvl nymu.
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2.2. TEMATHYECKHWH IVIAH U COAEPXKAHUE YYEBHOM JUCIIATLIIMHBI

Haumeno | Conepxxanne yueOHOro MaTepuaJia, jaboparopusie padoorel 1 | O0bem | PopmupyeMble KOMIIETEHIUH
BaHHUeE NPAKTHYeCKUe 3aHATHA, CAMOCTOAITEeIbHAsSI padoTa 4acoB OK, IIK u JIP
pa3jieJioB o0yuyamomuxcsi, Kypcoasi pabora (IpoeKT)
U TeM (eciu npedycmompennl)
Paznea 1 IloBTopeHue Kypca MAaTeMATHKH OCHOBHOI IIKOJIbI 12
Cooepoicanue yuebHoeo mamepuaia OK 1, OK2, OK3, OK4
1.1 [lenu u 3a1aum MaTeMaTUKHA TP OCBOEHUU CHIEMATIbHOCTH 2 [IK1.5, MK2.4, TIK2.7, TK3.9,
1.2 Ywucna u Berancienus. Beipaxkenus 1 ux nmpeoOpa3zoBaHus 2 T1K4.9, TTK5.6
IIpakmuueckoe 3ansamue Nl
1.3 YpaBHeHus U HepaBeHCTBA. CUCTEMBI YPABHEHUH 6 JIPO5, JIP0, JIP13
IIpakmuueckoe 3ansamue No2
IIpaxmuueckoe 3ansmue No2
1.4 KonTtponbshas paboraNel «Pemenne ypaBHEHHI 1 HEPABEHCTBY 2
Pa3znea 2 Crenenn u kopHu. CteneHHas pyHkuus 12
Cooepoicanue yuebrnoeco mamepuana OK 1, OK2, OK3, OK4
2.1 CreneHHas (bYHKHI/IH, €€ CBOMCTBA 2 HKIS, HK24, HK27, HK39,
IIpakmuuecxoe 3ansamue No3 T1K4.9, TIK5.6
2.2 [IpeoOpa3zoBaHue BbIPAXKEHHUM ¢ KOPHSMHU N-Oi CTEMEHHU. 2
2.3 CBoIICTBa CTENEHU C PALIMOHAIBHBIM U JICHCTBUTEIIbHBIM 2 JIPO5, JIPOS, JIP10
MOKa3aTeIsIMU
IIpakmuueckoe 3ansamue Nod
2.4 Penienne nppaimoHaabHbIX YPABHEHUM 2
IIpakmuuecxoe 3anamue Ned
2.5 Pemenune nppanMoHaibHbIX HEPABEHCTB 2
IIpakmuuyeckoe 3anamue No6
2.6 KonTponwshas pabora Ne2 «Crenenu u kopHu. CreneHnHas 2

G YHKITISD)
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Pa3znea 3 [loka3zareabHass GQyHKIus

10

Cooepoicanue yuebHnoeco mamepuana

OK 1, OK2, OK3, OK4

3.1 ITokaszaTenbHast QYHKIMS, €€ CBONCTBA MK1.5, TIK2.4, TIK2.7, TIK3.9,
3.2 Knaccudukaiys nokazarelbHbIX YpaBHEHUM T1K4.9, TIK5.6
IIpakmuueckoe 3anamue No7
3.3 Penienre nokasaTeabHbIX YPaBHEHUM 2 JIPO5, JIPOS, JIP10
IIpakmuueckoe 3anamue No8
3.4 [Ipocreiimme moka3aTeapbHble HEPABEHCTBA 3
IIpakmuueckoe 3ansamue Ne9
IIpakmuuecxoe 3ansamue Ne9
3.5 CucremMbl MOKa3aTeIbHbIX YPABHEHUM 1
3.6 KonTponpshas pabora Ne 3 «IlokazarenpHas QyHKIH 2
Pasznea 4 Jlorapudwmsbl. Jlorapupmuueckas GpyHkuus 15
Cooepoicanue yuebHnoeco mamepuana OK 1, OK2, OK3, OK4
4.1 Jlorapudm uncina. JlecITHUHBIA U HATYpaIbHBIN JTOrapudMsl, 2 MK1.5, TIK2.4, TIK2.7, TIK3.9,
YUCJIO0 «&». Beluncnenue gorapudma. T1K4.9, TIK5.6
IIpakxmuueckoe 3ansamue Nol()
4.2 CpoiicTBa J0rapu(mMoB. 1 JIPOS, JIPO8, JIP10
4.3 Jlorapudmuyeckasi QyHKIUS U €€ CBOMCTBA 2
IIpaxmuueckoe 3anamue Nel |
4.4 Jlorapudmuueckue ypaBHeHus. Pemenue norapugMudaeckux 3
YpaBHECHUU
IIpakmuueckoe 3ansamue Nel2
IIpakmuueckoe 3ansmue Nel2
4.5 Jlorapudmuyeckne HepaBeHCTBA 3
IIpakmuueckoe 3anamue Nel3
IIpaxmuueckoe 3ansmue Nol3
4.6 Petienre cucteM jJorapu@MuyecKux ypaBHEHUI 2

IIpakmuueckoe 3ausamue Nol4
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4.7

KonTtponwshas pabora Ned «Jlorapudmsl. Jlorapubmuueckas
G YHKITISD)

Paznea S IlpsiMble U INIOCKOCTH B IPOCTPAHCTBE 12
Cooeporcanue yuebno2o mamepuaia OK1, OK2, OK3, OK4, OK5
5.1 OCHOBHBIE TOHATHS CTEPEOMETPHUH. PacronoxeHue npsiMbIX U 2 MK 1.1, TIK1.2, TIK1.3, TIK1 4,
TJIOCKOCTEN [1K3.8,
llpakmuuyeckoe 3anamue Nel5
5.2 [TapaitenbHOCTP MPAMOM U IIOCKOCTHU. YTOJI MEXIY IIPSIMOU U 2 JIP06, JIPO7, JIPOB
MJIOCKOCTBIO
Ilpakmuueckoe 3ansamue Nol6
5.3 ITapannenbHOCTh mIoCKoCTE!. [lapaiensHoe NpOEeKTHPOBaAaHHUE 2
IIpakxmuueckoe 3ansmue Nel7
5.4 ITepnienauKynsspHOCTH IWIOCKOCTEN. [leprienauKysip u 2
HAKJIOHHAs!
IIpakmuueckoe 3anamue Nel§
5.5 Teopema 0 Tpex NepreHauKyIsIpax 2
5.6 KonTponbsHas padora Ne5 «IIpsimblie U MI0CKOCTH B 2
MIPOCTPAHCTBE»
Pa3znen 6 KoopanHaTbl M BEKTOPbI B IPOCTPAHCTBE 9
Cooepoicanue yuebHoeo mamepuana
6.1 JlexkapToBbI KOOPJIUHATHI B POCTPAaHCTBE. PaccTosiHue Mexay 2
JIBYMSI TOUYKaMH OK1, OK2, OK3, OK4, OK5
6.2 BekTopsl B IpOCTPaHCTBE 2 TK1.1, [IK1.2, TIK1.3, 1K 1.4,
IIpakmuueckoe 3ansamue Nol9 I1K3.8
6.3 Yron Mexay Bekropamu. CKaJsspHOE IIPOU3BEACHHUE BEKTOPOB. 3 JIP06, ,JIPO7, JIPOS
IIpakmuueckoe 3ansamue No2()
IIpakmuuecxoe 3anamue Ne2()
6.4 KonTtponbshas pabora Ne6 «KoopauHaThl 1 BEKTOPHI B 2

IIPOCTPAHCTBCH
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Paznen 7 OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckre GyHKIMH

27

Cooepoicanue yuebHnoeco mamepuana

7.1 Tpuronomerpruyeckne PyHKIUU IPOU3BOJIBHOIO yTIila, YACTA. 2
Panuannas u rpagycHas Mepa yria
IIpakmuueckoe 3anamue Ne2 |

7.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECCTBA. 2
llpakmuuecxoe 3anamue No22

7.3 @opMyJIbl OPUBEICHUS 2
IIpakmuueckoe 3ansamue Ne23
IIpakmuueckoe 3anamue No24

7.4 Cunyc, KOCUHYC, TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YTIJIOB 2
IIpaxmuueckoe 3ansmue No25

7.5 CuHYC M KOCUHYC ABOMHOTO yriia. @opMyJibl OJOBUHHOTO yTJia 2
IIpaxmuueckoe 3ansamue No26
IIpakmuueckoe 3ansamue Ne26

7.6 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U Tpaduku 2
IIpakmuueckoe 3ansamue Ne27

7.7 OOpatHble TPUTOHOMETPUYECKUE DYHKIIMH 3
IIpakmuueckoe 3anamue No28

7.8 [Ipocreiiimne TPUroHOMETPUIECKUE YPABHEHUS 2
IIpakmuueckoe 3ansamue Ne29

7.9 [Ipocreiine TPUroHOMETPUUECKHE HEPABEHCTBA 2

7.10 Cnioco0nlI peliieHus] TPUrOHOMETPUUYECKUX YPaBHEHU N 4
IIpaxmuueckoe 3ansmue Ne3()

7.11 CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 2
IIpaxkmuueckoe 3anamue No3 1

7.12 Kontponbnas padota No7 «OCHOBBI TPUTOHOMETPUH. 2

Tpuronomerpuyeckue QyHKIIIN»

OK 1, OK2, OK3, OK4

[IK1.5, IIK2.4, IIK2.7, IIK3.9,

[1K4.9, IIK5.6
JIPO6, JIPO7, JIP8
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Pa3znes 8 IlpousBogHas GpyHKIMH, ee IPUMEHECHHUE

34

Cooepoicanue yuebHnoeco mamepuana

8.1 ITonsiTHE O TIpeIene MoCae0BaTEILHOCTH. 1

8.2 [Tonsatue npousBoaHo. [IpousBoaHbie HyHKIMI 2
IIpakmuueckoe 3ansamue No32

8.3 ITpon3BOIHBIE CYMMBI, Pa3HOCTH 2
Ilpakmuueckoe 3anamue No33

8.4 [Ipon3BOIHBIE IPOU3BEAECHUSI, YACTHOTO 3
IIpakmuueckoe 3anamue No34
IIpakmuueckoe 3ansamue No34

8.5 [IpousBoiHbIe TpUTOHOMETpUUECKUX (yHKIUH. [Tpon3BoaHast 4
CIIO)KHOU (DYHKIIUM
IIpakmuueckoe 3anamue Ne35
IIpaxmuueckoe 3ansmue No35

8.6 [Tonsitue o HenmpepsrIBHOCTU (HyHKIMHA. MeTo MHTEPBAJIOB 2

8.7 ['eoMeTpUUECKHI CMBICI ITPOU3BOAHOM 2
IIpakmuueckoe 3ansamue No36

8.8 YpaBHEeHUE KacaTenbHOM K rpaduKy QyHKIIUH 2
IIpakmuueckoe 3anamue Ne37
Ilpaxmuueckoe 3ansmue No37

8.9 PU3NYECKUN CMBICI IEPBOW M BTOPOM TPOU3BOJHOM 2
IIpakmuueckoe 3ansamue No38
IIpakmuueckoe 3ansamue No38

8.10 MoHOTOHHOCTH (YHKITUU. TOUKH IKCTPEMYMBI 4
lIpakmuuecxoe 3anamue No39

8.11 HccnenoBanre QyHKIUN U HOCTpOeHHUE rpadhKOB 4
IIpakxmuueckoe 3anamue No4()

8.12 ['paduku 1poOHO-TMHEUHBIX QYHKIIUN 2

IIpakmuueckoe 3ansamue No4 1

OK 1, OK2, OK3, OK4

[IK1.5, IIK2.4, IIK2.7, IIK3.9,

[1K4.9, IIK5.6
JIPOS, JIPO9, JIP13
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Ilpakmuuecxoe 3anamue No41

8.13 HauGosbiee u HauMeHblTee 3Ha4eHUsT QYHKINH 2
IIpakmuueckoe 3anamue No42
8.14 Kontponsnas padota Ne8 «IIpousBonnas ¢hyHKIMH, €€ 2
MIPUMEHECHUE
Pa3nen 9 MHOrorpaHHUKH U TeJIa BpAlleHUs 24
Cooeporcanue yuebno2o mamepuana
9.1 Bepimunsl, pebpa, TpaHu MHOTOTPaHHHUKA 2 OK1, OK2, OK3, OK4, OK5
IIpakmuueckoe 3ansamue No43 MK1.1, TIK1.2, IK1.3, TIK1.4,
9.2 [Ipu3ma, ee cocraBusromue, ceueHue. Ilpsmas u npaBunbHas 2 T1K3.8,
MIPU3MBI
IIpakmuueckoe 3ansamue No44 JIPO6, JIPO7, JIPOB
9.3 [Tapannenenunen, ky0. Ceuenue KyOa, napauienenuneaa 2
IIpakmuueckoe 3anamue No45
IIpakmuueckoe 3anamue No45
9.4 [Inpamuna, ee cocrasistomue, ceuenue. [IpaBunbpHas nupamMuaa. 2
YcedyeHHas nupamuia
IIpakmuueckoe 3ansamue No46
9.5 bokoBas 1 MojaHask MOBEPXHOCTh MTPU3MbIL, MTUPAMUIbI 2
Ilpakmuueckoe 3anamue Ne47
9.6 IIpaBubHBIE MHOTOTPAHHUKH, UX CBOKCTBA 2
IIpakxmuueckoe 3anamue No48
9.7 [{uauuap, ero coctapisironue. CedyeHne NUIMHIpa 2
IIpakmuueckoe 3ansamue No49
9.8 Konyc, ero cocrapnstomue. CeueHue KoHyca 2
lIpakmuuecxoe 3anamue Ne50
9.9 [Tap u cdepa, UX ceUECHHS. 2
IIpakmuueckoe 3ansamue Ne5 |
9.10 [Tonsitue 00 0OBEME TETA. 1
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9.11

O6bemMbl MHOTOTPaHHUKOB. OO0bEeMbI ITMIIMHJIPA U KOHYCa

IIpakmuuecxoe 3anamue No52

9.12

[Tnomaau nmoBepXHOCTEH MIIMHAPA U KOHYyca. O0beM 11apa,
TJI0IIAb Chepnl

IIpakxmuueckoe 3ansamue No53

9.13

KonTposnbhas pabora Ne9 « MHOrorpaHHUKH U Tejla BpaIICHHS

Pa3zgen 10

IlepBooOpa3Has pyHKUNH, ee IPUMEHEHHE

Cooepoicanue yuebHnoeo mamepuana

10.1

[TepBooOpaznas pyukiuu. [IpaBuia HaxoxaeHUS
EepBOOOPA3HBIX

Illpaxmuueckoe 3ansimue No54

Illpaxmuueckoe 3ansimue No54

lIpakmuuyeckoe 3anamue Ne54

10.2

Haxoxxnenust nepBooOpa3HbIX PyHKIIUU

llpaxkmuueckoe 3ansamue No35

llpaxmuueckoe 3ansmue No35

Illpaxmuueckoe 3ansimue No35

10.3

ITimomane kpuBosnHenHoU Tpaneuuu. opmyiia Herotona —
JleitOnuMIa

10.4

HeonpeneneHHbll U ONpeIeICHHbIA HHTEIPAJIbI

IIpakmuuyeckoe 3auamue Ne56

llpakmuueckoe 3ansmue Ne56

llpaxmuueckoe sansmue No357

Ilpakxmuueckoe 3ansmue Ne57

10.5

[TonsiTue 00 onpenereHHOM UHTETpalie KaK TUIoaan
KPUBOJIMHEWMHOMW Tpaneluu

IIpakmuueckoe 3anamue Ne58

IIpakmuueckoe 3anamue No58

10.6

Kontponsnas padota Nel0 «IlepBooOpa3nas GpyHkuuu, ee

MNMPUMCHCHHC)

OK 1, OK2, OK3, OK4

[IK1.5, IIK2.4, IIK2.7, IIK3.9,

[1K4.9, IIK5.6
JIPOS, JIP09, JIP13
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Pa3zgen 11

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH

BEPOSITHOCTEM

Cooepoicanue yuebrnoeco mamepuaia

OK 1, OK2, OK3, OK4
[IK1.5, IIK2.4, IIK2.7, IIK3.9,

11.1 OcHOBHbIE NMOHATHSI KOMOUHATOPUKHU 1
11.2 CoObITHE, BEpOSITHOCTD COOBITHS 1 11K4.9, TIK5.6
11.3 CI10’)KeHME U YMHOKEHUE BEPOSITHOCTEN 1 JIPOS, JIPO7, JIP13
11.4 JluckpeTHas ciaydaliHasi BEJIMYMHA, 3aKOH €€ pacupeaeICHUs 1
11.5 KonTtponbshas padora Nel 1 «31nemMeHTh KOMOUHATOPHKH, 2
CTATUCTUKHU U TEOPUU BEPOSITHOCTEN»
Paznen 12 YpaBHeHusi 1 HEPaBeHCTBA 13
Cooeporcanue yuebno2o mamepuaa OK 1, OK2, OK3, OK4
12.1 PaBHOCMIIBHOCTh YpaBHEHHI U HEPABEHCTB 2
lIpakmuuecxoe 3anamue No359 TIK1.5, TIK2.4, IIK2.7, IIK3.9,
IIpakmuueckoe 3anamue No359 IIK4.9, TIK5.6
12.2 OO01mume MeTo bl PENICHHs YPaBHCHUN 3 JIPO7, JIPO9, JIP10
IIpakmuueckoe 3ansamue No6()
IIpakmuueckoe 3ansamue No6()
IIpakmuueckoe 3ansamue No6()
12.3 ['padmyecknii MeTo peneHusl ypaBHEHUH 2
Ilpakmuuecxoe 3anamue No61
12.4 YpaBHEHUS 1 HEPABEHCTBA C MOAYJIEM 2
12.5 Cuctembl ypaBHEHUN U HEPABEHCTB, peliacMble rpauiyecku 2
IIpakmuueckoe 3ansamue No6?2
IIpakmuueckoe 3ansamue No6?2
12.6 KonTposnbsHas pabora Nel2 «YpaBHEeHHs] 1 HEPABEHCTBA 2
Pa3zgen 13 IloBTOpenne 13
OK 1, OK2, OK3, OK4
- godepofcaHue YyuebHOo20 mamepuaa [K1.5, TIK2.4, TK2.7. IIK3.9,
. TENICHU Y KOPHHU 2
I1K4.9, T1K5.6
13.2 [TokazaTenbHbIC YPABHECHUSI 1 HEPABCHCTB 2
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13.3 JlorapudbmMuyeckne ypaBHEHHUsI 1 HEPABEHCTBA 2

13.4 TpUroHOMETpUUECKUE YPABHEHUSI K HEPABEHCTBA 2

13.5 [Ipon3BOIHAS U €€ IPUMEHEHUE. 3

13.6 IlepBooOpa3zHas 2
IIpakxmuueckoe 3ansamue No63

13.7 IK3AMEH 2
Hroro 205

JIPOS, JIP09, JIP13
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHATLIAHBI

3.1. Tpe6oBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecre4yeHnIo

Peanuzauus yueOHON JUCHUIUIMHBI TPEOyET HANU4UUs y4eOHOro KabnHeTa
MaTEeMaTUKH;

O6opynoBanue yueOHOTO KaOMHETa:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;
- pabouee MecTo mpernogaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOMHIA;

TexHuueckue cpecTBa 00yUeHUs:

- KOMITBIOTEP C JIUIEH3HOHHBIM MTPOTPAaMMHBIM 00€CIIEUEHUEM U
MYJIbTUMEIUAIIPOEKTOP;

- PE3EHTALIMH K YPOKaM;

Ilpusooumcsa nepeuenv cpedcme 00VUeHUA, GKIIOYASL MPEHAXCepbl, MOOeIU, MAaKemsl,
obopydosaHue, mexHuYecKue cpeocmeda, 6 m. Y. ayOUOBU3VAIbHbIE, KOMNbIOMeEpPHble U
meneKoMmMyHuKayuontole u m. n. (Konruuecmeo ne ykasvigaemcs).

3.2. UudopmannonHoe odecrnieueHre 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. KM Konseun. u Op. Marematuka: anrebpa ¢ Hadala
MaTeMaTH4eCKOro aHannsa, reomerpusi. 10—I11 kmaccel. — M., 2019

2. Amanacan JI. C., Bymyzoe B. @., Kadomyes C. b. u op. Matemaruxka:
anrebpa 1 Hadajga MaTeMaTH4ecKoro aHanusa. [ 'eomerpus. ['eomerpust (6a30BbIi
u yriayOneHHsiid ypoau). 10—11 kmaccsl. — M., 2017.

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKH:

Konsrun F0.M., Tkauéa M.B., ®énoposa H.E. u np. Maremaruka: anredpa
M Havajia MaTEMaTUYECKOTO aHaIn3a, TeoMeTpusi. Airedpa U Havyania
MaTeMaTU4YeCKoro aHanu3a (0a3oBblid U yriryOiaeHHbIN ypoBeHs)2016,2017,2018

Kpemep, H. [I1I. Marematuka Ijisi KOJUISIDKEH: yaeOHOE Tocoome Jst
cpeanero npodeccruonanbHoro oopazoanus / H. I11. Kpemep,
O.TI'. Koncrantunosa, M. H. ®puama ; nox penakuueit H. 1. Kpemepa. — 10-¢
u3., nepepad. u jnorn. — Mocksa: M3narensctBo IOpaiit, 2019. — 346 ¢. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-05640-2. —
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bawmarxos M. U. Maremarnka: y4eOHHMK MJIsS CTyA. YUPEKIACHUU CpE.
mpod. obpazoanus. —M., 2017.

HNuTepHer-pecypcsl

www. fcior. edu. ru (Mudopmaimonasie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHuabl).

www. school-collection. edu. ru (Eaunas xomnexkuuu mHUGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUITJINHBI

KonTpoib W oOmeHka pe3yibTaToB OCBOCHUS  y4eOHOW  JIMCIMIUIAHBI
OCYIIECTBIISIETCA NPENMOAABATEIEM B IPOLECCE NPOBEICHUS MMPAKTHUYECKUX
3aHSITUNA, TECTUPOBAHUS, & TAKXKE BBITIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYAJTBHBIX
3aJJaHUAM, MPOEKTOB, UCCIETOBAHUMN.

Oo0mas Pa3znen/Tema THun oLeHOYHBIX
komnerenuus/IIK/JIP MepPONpHUATHH
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