MUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPABOBAHUS POCCUMCKOM ®EJIEPALINU

BPATCKHWM HEJUIIOJIO3HO-BYMAKHBIN KOJIJIEK
®EJEPAJIBHOI'O TOCYJJAPCTBEHHOI'O BIOJPKETHOI'O
OBPA3OBATEJILHOI'O YUPEXJIEHUS
BBICILIET'O OBPA3OBAHUS
«BPATCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

AOOKYMEHT NOAMNMWUCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 025493C4E0B34808564BE6735EBB2702
Bnapeneu: CutoB Unbsi Cepreesuy
DeiictBuTeneH: ¢ 16.01.2023 go 10.04.2024

PABOYAS ITIPOTPAMMA YYEFHOUN JUCITATLIIAHBI

MareMaTHuka

CroenuanbHOCTh

09.02.07 udopmaninoOHHbIE CUCTEMBI U MPOTrPaMMHUPOBaHHE

KBanudukanus BeITycKHUKA

IIporpammucr

bparck, 2023



PabGowas mnporpamma y4eOHOW IUCHMIUIMHBI pa3paboOTaHa Ha OCHOBE
@enepaliIbHOTO  TOCYAApCTBEHHOr0  00pa30oBaTEIbHOTO  CTaHIapTa  CPEAHEro
npodeccnoHanbHOTO 00pazoBanus 1o crnenuanbHocTH 09.02.07 HMHbOpManmoHHbIE
cuctemsbl U porpammupoBanue ot 09.12.2016 Ne 1547

Opranuzanus-pa3padoruuk: bparckuii nemmono3Ho-0ymaxusiil kKoymemk PIOY BO
«bpI'Y»

PazpaboTumk:

CrenanoBa U.®., npenonaBarens kadeapbl (U3NKO-MATEMATHUECKUX U COLUATBHO-
T'YMaHUTAPHBIX JTUCIHILTAH

Paccmotpena Ha 3acenannu kadeapsl HHOOPMAITMOHHBIX CUCTEM, MPOrPAMMUPOBAHUS
U aBTOMaTHU3aLuU

OT « » 2023 .

IIpotokomn Ne

YTBepkeHa 3aM.IUpEKTopa Mo yueOHoU padoTe

JI.M. Konosasnosa

oT« » 2023 1.




COJEPKAHUE
1 TIACIIOPT PABOYEH MPOIPAMMBI YUEBHOI
JIACLIUTUIMHBI

2 CTPYKTYPA W COJEPXAHWE VYUYEBHON
JTCLATUINHEI

3 YCJIOBUA PEAJIM3ALINN YYEBHOM
JUCHUIJIMHBI

4 KOHTPOJIb MU _ OHLEHKA  PE3YJIbBTATOB
OCBOEHUMA YYEBHOU AUCIHUITIIMHDBI

27

28



1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIMHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
Pabouass mporpamma y4eOHOW MHUCHMUIUIMHBI SBISETCS YACThIO MPOrPaMMBbI TOJITOTOBKU
CIIEIIUATIUCTOB CpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnenuaabHOCTH 09.02.07
HudopManinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE

1.2 Mecto y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
VYyeOHnas QUCLIMIUIMHA «Maremaruka» SIBIIACTCS npoHIbHON LKA
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Hesn m 3axaum y4eOHOW IMCHUILIMHBI — TPeO0OBaHHMS K Ppe3yJbTaram
OCBOEHHUS Y4eOHOI TN CHUIIHHBI:

B pe3synbrare ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:

. BBIMIOJHATh apuMeTHyecKue JeHCTBUS HAJ 4YHUCIaMH, CcOYeTas YCTHbIE H
IMUCBbMCHHBIC NPUEMBI; HaXOAWUTb HpI/I6JII/I)K€HHI)Ie SHA4YCHUA BCIWYMH W TOrpClIHOCTH
BI)I'-II/ICJIGHI/If/'I; CpaBHUBATDH YU CJIOBBIC BBIPAKCHU A,

. HAXOJUTh 3HAYEHUS] KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUUECKUX BBIPAKECHUI
Ha OCHOBE OIMNpEIEICHUS, HUCIOJIb3YsI MpPH HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BATHCS MPUOIMKEHHOM OLEHKOM NMPU MPAKTHYECKUX pacyeTax;

. BBITIOJIHATE TIPeoOpa3oBaHue BBIPAKEHUH, NpPUMEHssT (OPMYIBI, CBSI3aHHBIE CO
CBOICTBaMHM cTeNeHe, JorapupmMoB, TPUTOHOMETPUYECKUX (PYHKLINIA;
. UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHUS B MPAKTUYECKOH JesTeNbHOCTH U

MOBCEHEBHOM JKM3HM M NPAaKTUYECKMX pacyeToB Mo ¢opMmynaM, BKIOYas (GOpMysl,
coJiepiKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETpUYECKUE (DYHKIUU, HCIOIb3Ys
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

. BBIUMCIIATH 3HAYEHMSI TI0 3a/IaHHOMY 3HAUEHUIO apryMeHTa IpH pa3InyHbIX crioco0ax
3aaHus QyHKIUY;

. OTpeNeNATh OCHOBHbBIE CBOWCTBA YHMCIOBBIX (YHKUUH, WUIIOCTPUPOBaTh HX Ha
rpadukax;

. CTpOUTh TpaduKHU M3YYEHHBIX (QYHKIMH, WIUTIOCTPUPOBATH MO TrpauKy CBOWCTBA
AJIEMEHTApHbIX (PYHKLIN;

. UCIOJIb30BaTh MOHATHE (DYHKIIMU JJIs1 ONMCAHUS M aHAIN3a 3aBUCUMOCTEH BEJTHYUH;

. MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCE/IHEBHON KU3HU IS OIHUCAaHUS C MOMOUIbI0 (PYHKUMH pa3IMYHBIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX TpapUuecKy, UHTEpIpETaIy I'papKoB;

. HaXOJUTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

. MCIOJIb30BaTh MPOU3BOIHYIO JUIsl TPOBEIEHUS MPUOINKEHHBIX BbIUMCICHHM, petiaTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

. BBIYUCIIAATH B TMPOCTEHIIMX CIy4yasX IUIOMaAd U OObEMBl C HCIOJIb30BaHUEM
OIIPEJIEIICHHOT O UHTErpaa,

. MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU AEATEIbHOCTU U

MOBCETHEBHON JKM3HHM JUIsl PENICHHWS 3aJad, B TOM YHCJIC COIUAIBHO-DKOHOMUYCCKUX U
buznyecKkux, Ha HAWOONbIINE W HAUMCHBIINE 3HAYCHHS, HA HAXOXKICHHE CKOPOCTH H
YCKOPEHUS;

. peliaTh palyoHallbHEIC, MOKa3aTelnbHbIe, JTOrapu(MUUECKHe, TPUTOHOMETPUUIECKUE
YpaBHEHHUS, CBOJSIIMECS K JIMHCWHBIM M KBaJpPaTHBIM, a TakKe aHAJIOTMYHBIC HEPAaBCHCTBA W
CHCTEMBI,



U] UCTIOJIb30BaTh IpaUUecKrii METO ] peIIeH!s ypaBHEHHI U HEPABEHCTB;

° n300pakaTh Ha KOOPJIWHATHOM IIJIOCKOCTH PEIICHHS YPaBHEHHH, HEPABEHCTB M
CHCTEM C ABYMS HEU3BECTHBIMH;

[ ] COCTaBJIATHL H pemaTL ypaBHeHI/ISI nu HepaBeHCTBa, CBA3BIBAKOIIINEC HCECU3BCCTHBIC
BCJIMYHHBI B TCKCTOBBIX 3aJaydax,

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCEHEBHON KU3HHM [UJI1 TIOCTPOEHUS W HCCIEAOBAHUS MPOCTEHININX MaTeMaTHYECKHX
MOJICIICH;

° pemarh mOpocTedime KOMOWHATOPHBIC 3aJadyd METOAOM Iepedopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

] BBIYUCIISAT B TMPOCTEHIINX CIIydasX BEPOSITHOCTH COOBITMH Ha OCHOBE IOZCYETa
YlCclIa UCXOJ0B;

° UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTUUYECKOU JEATEIbHOCTH U
HOBCG[{HGBHOﬁ JKNW3HU JId aHaJIn3a peaJII)HI)IX YHCJIOBBIX JOaHHBIX, HpeI[CTaBJIeHHI)IX B BH]IIC
rpaduKOB U JUarpaMm, a Takke IS aHaIu3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

. pacro3HaBaTh Ha 4YepTeX)ax M MOENSAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

. OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

. aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

. n300paxkaTb OCHOBHBIE MHOTOI'PDAHHUKHU M KPYIJIBIE TEJa; BBINOJHATH YEPTEXKHU IO
YCIOBHSM 3ajiay;

. CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

. pelmars IUIAHUMETPUYECKHE M IPOCTEHIIME CTEPEOMETPUUYECKHE 3aJadd  Ha
HaXO0X/IEHNE T€OMETPUUYECKUX BEJTNYHH;

. UCIIOJIb30BaTh MPU PELICHUH CTEPEOMETPUUECKUX 3a/1au IJIaHUMETpUUYecKue (GpakThl 1
METO/IBI;

. IIPOBOAMTD JJOKA3aTeNbHbIE PACCYXKACHUS B X0/1€ PELICHUS 3a1ay;

. MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOIIAJIE TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TENI MPU PEIICHWH NPAKTUYECKHUX 3azad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJatoUIuiics JOKEH 3HATh!

. 3HAUYEHHE MAaTEMATHYECKOW HAayKH JUIsl pEelIEHUs 3a/1ad, BO3HUKAKOLIUX B TEOPUU U
MIPaKTHKE; IUPOTY U B TO K€ BpEMsI OTPAHUYECHHOCTh IPUMEHEHUSI MATEMATHYECKUX METO/IOB K
aHaJIM3y U MCCIeI0OBAaHUIO MTPOIIECCOB U SIBJICHUN B PUPOJIE U OOIIECTBE;

. 3HAYEHHE IIPAaKTHUKM M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTUKE JUIsd
bopMUPOBaHUA U pa3BUTHUS MAaTEMaTHYECKOW HAyKH; WCTOPUIO PA3BUTHUS TOHATHS 4HCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

] YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTE€MaTUYECKHX pPaCCyKIECHUW, HX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU IeITeTbHOCTH;
) BEPOSITHOCTHBIN XapaKTEP pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MHUPA.

OcBoeHue cofepx aHus yaeOHOU TUCIUIUIMHBI «MaTeMaThKay 00eCcIieunBaeT JOCTHKCHHE
00y4JaroIMMUCS CIEIYIOMIUX PE3yIbTaTOB:
. JIMYHOCTHBIX:



—  c(opMHPOBAaHHOCTh TMPEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAJIHHOM SI3bIKE
HAaYKH, CPE/ICTBE MOAEIUPOBAHUS SBJICHUN U POLIECCOB, HJIESX U METO/IaX MaTeMaTHKU;

—  I[IOHMMaHME 3HAUYUMOCTH MAaTEMaTHKU I Hay4YHO-TEXHMUYECKOIro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOIIEYEeIOBEYECKOW KYJIbTYPHI
yepe3 3HaKOMCTBO C UCTOpUEH pa3BUTHsI MaTEMAaTUKHU, BOJIIOLIMEN MaTeMaTU4eCKUX UIeH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOPAXKECHHMS,
QITOPUTMUYECKON KyJIbTYPHI,  KPUTHYHOCTH MBIIICHUS HA YPOBHE, HEOOXOIUMOM st
Oyaymelt  npodeccHOHaIbHOM — JAEATENBHOCTH, JUIsl  NPOJOJDKEHMs — o0pa3oBaHUA U
camMo00pa3zoBaHus;

—  OBJAJCHME MaTEeMAaTUYECKMMU 3HAaHUSAMH M YMEHHMSIMH, HEOOXOAMMBIMH B IIO-
BCE/IHEBHOW KM3HH, U1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYUHBIX JAUCUUIUIMH U JAUCLUIUINH
npoeCCHOHATBPHOTO LUKJA, s MONy4deHHss oOpa3oBaHMs B 00JacTsAX, HE TpeOYIOIMX
yri1yOJeHHON MaTeMaTHu4ecKoi OArOTOBKY;

—  TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOPAa30BAHHIO, Ha
INPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIICHHWE K HENPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHOW U O0IECTBEHHOM JesITeNbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTebHON, 0OLIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, IPOEKTHON U APYrHX
BUJAX JEATEIIbHOCTH;

—  OTHOUIEHHE K MpOo(eCcCHOHAIBHON JeATeNbHOCTH KaK BO3MOYKHOCTH Y4YacTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX PO0IeM;

. MeTanpeaMeTHBIX:

—  YMEHHME CaMOCTOATEJIBHO ONPEIENATh LEIH JAEATeNHOCTH M COCTaBIATH IJIaHbI
JESTEIILHOCTH;

—  CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH AESTEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JISl IOCTHIKEHUS IOCTABJIEHHBIX LI€JIEH U peaau3alnuu
IUTAHOB AESTEIbHOCTH;

—  BbIOMpAaTh YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALUSX;

—  yMEHHME NPOAYKTMBHO OOIIaThCsl M B3aUMOJAEHMCTBOBAaTh B IPOLIECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTBIBATh MO3MLIMU JIPYTMX YYaCTHUKOB JAESITEIbHOCTH, 3()(HEKTUBHO
paspenatb KOH()IUKTHI;

—  BJIQJICHHE HaBbIKAMU II03HABATENIbHOM, y4eOHO-MCCIEN0BAaTENIbCKOW U IMPOEKTHOM
JeSITEIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooem;

—  CIIOCOOHOCTb M TOTOBHOCTb K  CaMOCTOSTEIbHOMY IOMCKY METO/OB pELIeHUs
MPAKTUYECKHX 3aj[ay, IPUMEHEHHUIO0 DPA3JIMYHBIX METO/I0B TO3HAHUS;

—  TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEJIbHOW HMH(OPMAIIMOHHO-TIO3HABATEIbHOM
NeSITebHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(MOpMAIHH,
KPUTHYECKH OLIEHWBAaTh U HHTEPHPETUPOBATh HWH(OPMAILIMIO, MO- JYy4aeMyl0 U3 pa3Id4HbIX
VCTOYHUKOB; BIIQJICHUE SI3BIKOBBIMH CPEICTBAMM: YMEHHE SICHO, JIOTUYHO U TOYHO M3JaraTh
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

—  BIJIQJICHUE HAaBbIKAaMM I[O3HABATENIbHON peQeKCUN KaK OCO3HAaHUS COBEpIIAEMBIX
JENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOErO 3HAHUS
U HE3HaHMs, HOBBIX MIO3HABATENbHBIX 3314 U CPEJCTB JJIS UX JOCTHUKEHMUS,

—  1eJeYCTPEMJIEHHOCTh B TOMCKaX M HPUHATHM pEIIeHUH, cOoO0OpasUTEeIbHOCTh U
UHTYHUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUH; CHOCOOHOCTh BOC- MPUHUMATH
KpacoTy ¥ TapMOHHUIO MUPA;

. NpeAMeTHbIX:
—  c(hOopMHUPOBAHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOU KyJIBTYpPhI U
MECTe MAaTeMaTUKH B COBPEMEHHOW LMBHWIM3ALMU, CIOCOOAaX OMHCAHUS SIBICHUNW pEalbHOTO
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MHpa Ha MaTeMaTHYeCKOM s3bIKe; C(POPMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHUYECKUX
HNOHATHAX KaK BAXHEHIIMX MATEMaTUYECKMX MOJIENSX, MO3BOJSIOIMX ONMCHIBATH U H3ydaThb
pa3HbIE IIPOLIECCHI U SIBICHUS;

—  IOHMMAaHHME BO3MOJKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MaTEMAaTUYECKUX
TEOPUL;

—  BIAJCHHE METOJAMH J0Ka3aTeIbCTB M aITOPUTMOB DPELIEHUS, YMEHUE HUX IIPHUMeE-
HSATB, IPOBOJUTH 10KA3aTEIbHBIEC PACCY)KICHUS B XOJE PEIICHU 3a/1a4;

—  BIJAJCHME CTAHJIAPTHBIMM IPUEMAMM PELICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN M HEPABEHCTB, UX CHUCTEM;
HCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YUCIE AJIA I10- UCKA ITyTH PEILICHUs
Y WUIFOCTPALMY PELICHUSI YPABHECHUN U HEPABEHCTB;

—  c(OopMHPOBAHHOCTh NPEACTABICHUNH 00 OCHOBHBIX IOHATUSAX MAaTeMaTUYeCKOro
aHalM3a ¥ MX CBOWCTBAaX, BIAJCHME YMEHHUEM XapaKTepU30BaTh IOBeICHHUE (YHKLHUH,
WCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUM U1 OIIMCAHUA U aHAJIN3a PEAIBHBIX 3aBUCHUMOCTEH;

—  BIAJICHHE OCHOBHBIMM IIOHATHSMHU O IUIOCKHX M IIPOCTPAHCTBEHHBIX I'€OMETpUYE-
CKuX (hurypax, ux OCHOBHBIX CBOMCTBax;

—  ¢(hOpMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATh I'€OMETPUUYECKUE (UIYpbl Ha yepTexkax,
MOJEIISIX U B PEAIBHOM MHUPE;

— IPUMEHEHHE U3YYEHHBIX CBOMCTB reOMETpUYECKUX (uryp v Gpopmyia i pelieHus
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKaAaHUEM;

— c(OpPMHPOBAHHOCTh NPEACTABICHUN O Npoleccax U SBJICHUSAX, UMEIOLIUX BeEpo-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, OCHOBHBIX NOHSATHSIX
2JIEMEHTapPHON TEOPHUH BEPOSTHOCTEN;

— YMEHUH HaXOJIUTh U OLIEHUBATh BEPOSATHOCTU HACTYILJICHUS COOBITUI B MpOCTEHIINX
MIPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XapaKTEPUCTUKH CIIyYalHbIX BEIUYUH;

— BIIQJICHUE  HABBIKAMU MCIIOJb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpH
pEIleHnN 3a1ay.

Hpouecc HU3YyYCHUS NUCHUIIJIIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETCHITUI:

OK 01. BeiOupare cnocoObl pemieHus 3afad  Npo(ecCHOHANBHOM  JesITeIbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAIW3a W HWHTEPIPETALUU
nHpopMauu M UHGOPMAIMOHHBIE TEXHOJOTMM Uil BBINOJIHEHUS 3a7ad NpoQecCHOHATbHOU
NESATENBHOCTH.

OK 03. IInanupoBaTh U peaIU30BBIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JUYHOCTHOE
pa3BUTHE, NPEINPUHUMATEIBCKYIO JIeSTENILHOCTh B PO(EeCcCHOHANBbHOM cdepe, UCTO0NIb30BaATh 3HAH U
10 UHAHCOBOM IPAMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYalUsX.

OK 04. 3¢ddexTnBHO B3aMMOIEHCTBOBATh U PaOOTATh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcymiecTBisATh yCTHYIO U MHCBMEHHYI0 KOMMYHUKAIUIO HA TOCYIapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposiBAATE rpa)kIaHCKO — NAaTPUOTUYECKYIO MO3ULIHIO, JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJCHHE Ha OCHOBE TPAJAMIMOHHBIX OOIIEYETOBEYECKHX IIEHHOCTEH, B TOM YHCJIE C Y4YETOM
FapMOHM3AIMU  MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOLICHUM, NPUMEHSTbh CTaHJIAPThI
AHTUKOPPYILIMOHHOIO IOBEICHUS.

OK 07. ConeiicTBOBaTh COXpAaHEHHUIO OKPYKAIOIIEH CPEbl, pecypcocOepekeHUIO, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KIMMAaTa, IPUHIHUIIEI OEpeKIIUBOTO MPOU3BOACTBA, 3(p(PEeKTUBHO IEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

Bup yuedHoii padoTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas HAarpy3Ka (Bcero) 330
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 312

B TOM YHCJIC:

JabopaTopHbBIC PAOOTHI -

IIPAKTUYECKHE 3aHITHS 142
KOHTpOJIbHAsI paboTa 1
KypCOBOM MPOEKT -
camMoCTOsITeNIbHAs paboTa 00yJaromerocs 10
Koncyabranumn 2
[TpomexxyrouHas arrectanus B popMe KOHTPOJIBHON pabOThI, IK3aMEHa 6




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILUINHBI MaTeMaTuka

KoJu1-Bo yacos no
pasaenam u
TEMaM OcBa | Ypose
HauMenoBanue s % § eMble Hb
Ne . = 2z . TpeGoBanne Kk pe3yabTaTaM 0CBOEHHUSA
3aHSATHH, JJa0OPAaTOPHbIE U NPAKTHYECKHE S 2 % 3jieMe | 0CBOEH
3aHATHA - 2= 22 AUCHUILIUHBI
3aHATHA o s 5238 HTBI usi
@ = =
[> =y
2 88 E KOMII
= E£% eTeH
e uii
1 2 3 4 5
Pasgen 1 IloBTOpeHMe Kypca MaTeMaTHKH OCHOBHOM 18
IIKOJIBI
Tema 1.1 Ilens u 3amaun MaTeMaTUKH TPU OCBOCHUU 2 3HaTh: 3HaueHHe Maremarndecko Hayku s | OK 01
CHEIUAIBHOCTH pelleHus 3a7a4, BO3HUKAIOUINX B Teopuu u mpaktuke; | OK 02
1 . 2 3HaUEHUE NPAKTHUKUM U BONpPOCOB, Bo3HuKarommx B | OK 03 1
Maremarnka B MpaKTUUECKON AEATEILHOCTH. .
camoii Matematuke ansi dopmupoBanus u pazButus | OK 04
Henmu w 3amaum M3y4eHUS MaTEMaTUKU B .
MaTeMaTU4eCKoW HaykH; ucTtopuio pa3Butus noustus | OK 05
YUPEKIECHUAX CpEIHEro .
4lClla, YHUBEPCAJIBHBIM XapakTep 3akoHoB Jjoruku | OK 06
npo¢ecCuoHaIbHOTO 00pa30BaHUS. "
MaTeMaTUYECKUX PACCYXKIEHUM, UX nMpuMeHuMocTh Bo | OK 07
BCEX 00JIACTSAX YEIOBEYECKOM JIeATEeNhbHOCTH.
Tewma 1.2 Yncna v BEIYUCTICHUS 4
2 . 2 METh: BBINIOJHATH JEUCTBUS C MOJOKUTEIBHBIMU U 1,2
HenicTBus c MOJIOKUTETbHBIMU u yme 0 Jenc ¢ TN0JIoAHTE 5 ’
. TPHUIATSILHBIMA YUCTAMH HcTBUS SIMH
OTPULIATENIBHBIMA ~ YUCJIAaMH, JIEUCTBUS C oTpHLaten CIIaMH,  IeHC ¢ Apo ’
apoGsmi.  JleHCTBHS €O CTETIeHAMH, JEHCTBUSL CO CTEMEHSIMHU, OMEepUpoBaTh (HopmyramMu
K HHOT HOXEHUS.
(hOpMyIBI COKPAIIEHHOTO YMHOYKEHHUS. COKPAMICHHOTO yMHOMC
3 2 METh: HaXOAWUTh II HT OT 4YHUCJia, YHUCIO I
[IpocThie U coXHBIE MPOLEHTHI. yme oA POUEHT -0 cna, ciio- 1o
3aITaHHOMY TIPOLICHTY
Tema 1.3 I'eomeTpus Ha IOCKOCTH 2
4 2 HAaTh. BHJIBI IUIOCKUX (QUTYP U Th BBIYHCIIATD UX
Buapl minockux Guryp u ux miomas. e ABL LITOC (buryp 1 yme cn
TJI0IIA TN
Tewma 1.4 YpaBHeHUs 1 HepaBEeHCTBA 4




5) JMumeiinbie, — KBajpatHble,  APOGHO  — 2 yMeTj:Z pemaTh JIMHEHHBIE, KBaJpaTHbIEe, APOOHO —
MHEHHBIE YPABHEHH. JTUHEIHbIe YpaBHEHUS U HEPaBEHCTBA
6 JInHeiiHbie, KBaJIpaTHbIE, JTpoOHO |2
JIMHEITHbIC HEPABEHCTBA.
Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB 4
7 CrcreMbl  THHCHHBIX M HOIHHEHHBIX 2 YMeTs: pellaTh CHCTEMbI J'II/IE—ICf/iHBIX Y HEJIMHEWHBIX ,
ypABHEHHI. YpaBHEHUN U CUCTEMbI JTUHEUHBIX HEPABEHCTB
8 C 2
HCTEMbl HEPABEHCTB.
Tema 1.6 BxogHOH KOHTPOJIb 2
9 BhIupcIeHHs B MpeoGpazopanus. YpasHeHHs 2 YMeTh BBIIOJHATH alredpanyeckue npe(36pasoBaHHﬁ
Y HEpaBEHCTBA. | eOMeTpus Ha IJIOCKOCTH. 1 BBIMHCIICHUA, UCTIONB3 YA ACHCTBHA ¢
MOJIO)KUTENTbHBIMA M OTPULIATEIIBHBIMUA ~ YHCIIAMH,
NeCTBUS C OpoOsiMU, JEHCTBUS CO CTENEHSIMH,
(OpMyJIBI  COKPAIIEHHOTO YMHOXXCHHS, BBIYUCIISTH
AJIEMEHTHI U IUIOIA U TUIOCKUX QUryp
Pasnen 2 KoMILIeKCHbIe YHCIa 4 3HaTh NOHATHE KOMIUIEKCHOTO YHCIIa; YMETb: BBINOIHATE JENUCTBUS C KOMIUIEKCHBIMHU
yrciaMu B anreOpandeckoi hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
10 [ToHATHE KOMIUIEKCHOIO 4Yucia. Bunsl | 2 3HaTh U yMETh: BRITONHATE  geiictBug ¢ | OK 01 1,2
KOMIUIeKCHBIX — ymcen. dopma  3ammcu KOMIUIEKCHBIMUA 4YHCIIaMH B anredpamdeckoil ¢dopme,
KOMIUIEKCHOTO  yHcia  (TeoMeTpuyeckas, HaxOJUTh MOJYJIb KOMIUIEKCHOTO YHCIIa
anreOpanveckasi, TPUrOHOMETPUYECKast).
11 JlelicTBUS ¢ KOMIUICKCHBIMH YHUCIIAaMH B | 2
anredpandeckoit popme.
Pa3zjnen 3 YpaBHeHUs 1 HEPABEHCTBA 16 YMeTp  omepupoBaTh  TMOHSATHUSMH:  TOXIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHCTeMa ypaBHCHUN U
HEPaBEHCTB, PAaBHOCWIHHOCTh YpaBHEHUH, HEPABEHCTB M CHCTEM,

14

palMoHalbHBIE, YMETh pellaThb yYPaBHEHMS, HEPABEHCTBA U CHUCTEMBI C
IIOMOILBIO Pa3JINYHBIX [IPUEMOB; IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX
CUCTEMBI Ul PELICHHUs MaTeMaTU4YeCKUX 3aad U 3a4ad U3 pas3iInYHbIX
o0JacTeil HayKH U peaybHOM KU3HU

10




Tema 3.1 PaBHOCHUJIBHOCTH ypaBHEHMH M HEpPABEHCTB.
OO1u1re METOAbI peIIeHus

12 [lpakTuyeckoe 3aHsATHE. PaBHOCHMIBHOCTD | 2 VYMeTh pemiath ypaBHEHUs, HepaBeHCTBA U cucteMbl ¢ | OK 01 1,2
ypaBHeHud.  OOmme  METOABI  pELICHHS 2mp IMOMOIIBIO PA3JIMYHBIX IPUEMOB; IPUMEHSTh OK 02
YpaBHEHHH. ypaBHEHHS, HEPABEHCTBA, UX CHCTeMbl i pemmennst | OK 03

13 [TpakTdeckoe 3aHsTHe. PaBHOCHMIBHOCTS | 2 OK 04

MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbIX
HepaBeHCTB. OOmMe METOIbI  PEIICHUs 2mp o6acTeil Ha N OK 05
HEDABCHCTS, YKH U pearbHOH KU3HU OK 06
OK 07

Tema 3.2 I'paduueckuii mMeTox peuieHus ypaBHEHUH,

HEPaBEHCTB

14 OOmme MeToabl pemieHus HepaBeHCTB (| 2 VYMeTh pemarh HepaBeHCTBA C MOMOIIBIO Pa3InYHbIX 1,2
nepexo OT CPaBHEHUS 3HAYCHUN (PYHKIIUH K IIPHEMOB
CpPaBHEHHMIO 3HAUEHWH apryMeHTOB JJIs
MOHOTOHHBIX (PYHKIUH, METOJ] HHTEPBAJIOB,

(GyHKIIMOHATIBHO — rpadMuecKuii MeToxn).

15 [TpakTuueckoe 3ansrue. I paduyeckuii MeTos | 2 2np YMeTh pemarh HEpaBeHCTBA rpaUUeCKUM METOI0M
peIIeHs] HePaBEeHCTB.

16 [IpakTuyeckoe 3ansTue. Pemenne ypaBHeHHi | 2 2np YMeTb pelars ypaBHEHHs U HEPaBEHCTBA C TOMOIIIBIO
Y HEPABEHCTB. pa3IMYHBIX TPUEMOB

Tema 3.3 YpaBHEeHMsI 1 HEpaBEHCTBA C MOJYJIEM

17 [lpakTrueckoe  3amarue.  OnpexpeneHus | 2 YMerp  pemiaTh  OPOCTEHIIME  ypaBHEHHS U 1,2
monyns,  I[lpocreiimme  ypaBHEHHS ¢ 2np HEpPaBEHCTBA C MOYJIEM
MOJTyJIEM.

ITpocreiinye HepaBeHCTBA C MOJIYJIEM.

Tema 3.4 CocraBieHue u peuieHue npodeccuoHalIbHbIX

3a/1a4 C NIOMOUIBI0 YPABHEHUM.

18, 19 [TpakTudeckoe 3ansTHe. Penienne TekCcToBBIX | 4 YMeTh MNpUMEHATh YPAaBHEHHs, HEPABEHCTBA, HX 1.2
3a1a4 Anp CHCTEMBI IS DPEUICHUs MaTeMaTHYeCKUX 3amad u

3aJa4 M3 Pa3IMYHBIX O0JIaCTed HAyKH U peasIbHOM
KHU3HH
Pa3nes 4 @yHKIUH, MX CBOICTBA U rPaMKH 10 3HaTh M yMeTh: BBIYMCIATH 3HaueHust QyHkimii mo | OK 01

11




20 Onpenenenne uncinoBoit GyHkmmun. CrocoOsr | 2 3aJaHHOMY 3HAYEHHUIO aprymeHta npu pasnumusbix | OK 02 1,2
3ananus GyHKu. OONacTh ONpeneicHus U crocobax 3ananus QpyHKuMH, ompenensitb ocHoBHble | OK 03
MHOXECTBO 3HaueHUH (GyHKIMU. OCHOBHBIE CBOWMCTBa YHMCIIOBBIX (GYHKIWH, wumoctpupoBats ux | OK 04
CBOMCTBA G yHKITIH. I'paduueckas Ha rpadukax, WUTIOCTPUPOBATh Mo rpaduky cBoiictea | OK 05
WHTEPIpPETALNS CBOMCTB. JJIEMEHTapHBIX  (PYyHKIMI; wucrnons3oBaTh moHsTHE | OK 06

21 OcHOBHbIE CBOICTBa byHKIMHU | 2 GyHKIMH A7 OHMCaHMsA M aHanu3a 3aBucumocteil | OK 07
(MOHOTOHHOCTb, =~ YETHOCTb,  HEYETHOCTb, BEJIMYMH, WCIOJIb30BaTh NPUOOpPETEHHBIC 3HAHUA U
HEPUOIUYHOCTb. I'padpuueckas YMEHUS B IPAKTHUECKON JeSITEIbHOCTH.

MHTEPIPETALMS CBOWCTB.

22 [Tpaktuyeckoe 3ansithe. UreHue rpaduxos | 2 o
byHKIMH. P

23 Onpenenenue  oOpaTHOW  QyHKIMH, ee€ | 2 1
CBOMCTBA U IpaduK.

Apudmernueckue ornepanuu HaJl
GyHKIUSAMHU. Crnoxnas (GyHKIMS.
Komnosurus gyHkumii.

24 [TpeoOpasoBanus rpaduKoB byHkuui | 2 1,2
(mapaynenbHbII  MEpEeHoC,  CUMMETpHS,
pacTsHKEHUE U CKaTHe)

Pa3nen 5 Crenenu u kopuu. CreneHHast QyHKIusI 18 3HaTh: CBOMCTBA CTETIEHU U KOPHS
12 YMeTb: HaxXoIUTh 3HAUYEHUS KOPHSA, CTENEHH, HAa OCHOBE OIpeJeNIeHus,
UCIONIb3YS NpPU  HEOOXOAMMOCTH  HHCTPYMEHTAJbHBIE  CpPEJCTBA;
M10JIb30BaThCsl NPUOJIMKEHHON OLIEHKOM ITPHU MPAKTUYECKHUX pacueTax
Tema 5.1 Crenennas (QyHKIMsI, €e CBOMCTBa OK 01
25 Kopnu HaTypanbHOM CTENIEHU U3 YHUCIIA U UX | OK 02 1,2
CBOICTBA. OK 03
26 IpakTuyeckoe 3ausaTHe. DYHKIMHE VX , HX 2 2mp OK 04
rpaMKu ¥ CBOWCTBA. YMeTb: HaXOAUTh 3HAUCHHS KOPHSI, CTETIEHH, Ha OK 05
27 g;iré%%%TCBgeHCTBHTeHBHHM TTOKa3aTesIeM, 2 OCHOBE OTPEJIENEHHUS, UCTIONB3Ys TIPU HEOOXOAUMOCTH | OK 06
23 ) 2 MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCA OK 07
[IpakTnyeckoe 3ansarue. CTeNEHHBIE m NpUOIMKEHHOM OIIEHKOM MPH MPaKTHUECKUX pacyeTax
¢byHKuMu, UX rpaduku U cBOMCTBA. p
29 ITpakTnueckoe 3ansrue. IIpeodpaszoBanue 2 2mp
CTETIEHHBIX BBIPAKECHUH.
Tema 5.2 UppaunonanbHble ypaBHEHUS U HEPABEHCTBA
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30 HppartotaTb e LEpaneHCrsa 2 L2

pp p ' VYMeTh pemath HeCJI0KHbIE UPPALMOHAIbHbIE

31,32 ITpaxkTuueckoe 3ansrue. IIpeodpaszoBanue 4 4p ypaBHEHHUs M HEPABEHCTBA; BLIIOJIHATD
MPpaMOHATLHBIX BBIPAKECHUH. .

33 TIpakTrdeckoe 3anATHe. PelIeHie 5 5 peoOpa30BaHus UPPALMOHATIBHBIX BEIPAXKEHUI
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB. 1p

Pasnes 6 TokasaTeabnast gynKuus 10 YMeTh HCIoNb30BaTh rpaduK MOKa3aTeNbHOM (YHKIMU JUIS M3YYECHUS

y 8 IIPOLIECCOB U 3aBUCUMOCTEM HpPU PELICHHWH 3a/7a4 U3 APYTrUX y4eOHBIX
MIPEIMETOB U U3 PEAbHOM KU3HU, PEIICHHs MIOKa3aTEIbHBIX YPABHEHUH U
HEPaBEHCTB

34 ITokasarenpHas (QyHkuus, e¢ TpaQuK U | 2 OK 01 1,2
CBOWCTBA. OK 02

35 IIpakTtnueckoe 3amarue. IlokasarenbHsle | 2 2mp OK 03
YPaBHEHHS. . K

36 [Tpaktnueckoe 3amarue. Iloxazarenbusle | 2 2up YMeTb CTpouTh rpaduK MOKa3aTeIbHON (HYHKIINH; OK 04
HEPABCHCTBA. peliaTh moKa3aTeibHbIe YPaBHEHHS U HEPABEHCTBA OK 05

37 [Tpakthdyeckoe 3aHATHE. PELIEHHE CHCTEM | 2
MMOKAa3aTeJILHBIX YPaBHEHHUI. 1p OK 07

38 [TpakTuyeckoe 3aHATHE. Pemenue | 2 5
HOKA3aTeNIbHBIX YPABHEHUI U HEPABEHCTB. 1p

Paznen 7 Jlorapugmer. Jlorapupmudeckas pynkums | 24 YMerp wucnonb3oBath rpaduk JorapuGMUIecKoi byHKIMn IS

12 U3yYEHHs] IPOLECCOB M 3aBUCUMOCTEH HpU pelleHUH 3a7ad U3 JPYTHX
y4eOHBIX TPEIMETOB U M3 PeabHON JKU3HU, PEIICHHUS JIOTapUPMUUECKUX
ypaBHEHMI U HEPABEHCTB

39,40 Jlorapugpm 4yuCIa. OcHoBHOE | 4 OK 01 1,2
JorapuMUUEcKoe TOXKIeCcTBO. JlecaTudHble 3HaTh: olpeesieHue Joraprudma, BUIbI JorapuhmMoB OK 02
Y HaTypaJIbHBIE JIOTapH (MBI, YHCTIO €.

41 CBoiicTBa HOFaPH%MOB- Ilepexon x HoBOMY | 2 YMeTh N0ab30BaThCsl CBOWCTBAMU JIOrapu(pMoB OK 03 1,2
DeoBano. orapuMuposanue 1 Wwmetsb nonsATue o jorapuGMupoBaHum U OK 04
MOTEHIIMPOBAHUE. p p

MOTEHIIMPOBAHUHT OK 05
42,43 IIpakTuyeckoe 3anstue. [IpeobpazoBanus 4 . YMeTb BBINOJIHATH HECIOXKHBIE TPeoOpa3oBaHus OK 07
Jorapu(MUYECKUX BBIPKECHUH. P Jorapu(MUIECKUX BBIPKECHUHN

44 Jlorapudmuueckas pyHKIUsA, ee rpapux u 2 YMeTh cTpouTh rpaduk Jiorapupmudeckon GyHKINUN 1,2
CBOMCTBA.

45 JlorapumMuyecKkie ypaBHEHHS, OCHOBHBIC | 2 YMmeTs pemath gorapumMuueckie ypaBHEHUS U 1,2
IPHUEMBI UX PEIeHHs (METOJl BBEIEHUS HOBOM o
IIEPEMEHHOM, METO IOTEHIUPOBAHUS, JIOTapU(PMHUICCKHUEC HCPABCHCTBA
(O YHKIIMOHAIIEHO — rpaUYeCKUil METOI).

46 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2

IIPUEMBI MX PEIICHMUS.
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47,48 [IpakTueckoe 3ansitue. Perenue 4 .
Jorapu(MUUECKUX YpaBHEHUHN U HEPABEHCTB. P
49 [IpakTuueckoe 3ansitue. Pemenue cucrem 2 o
Jorapu(MUUECKUX ypaBHEHHH. P
50 [TpakTruyeckoe 3anstue. [Ipumenenue 2
norapudma. Jlorapudmuueckas cnupans B 2np Wwmets noHATHE O TPUMEHEHUH Jorapudma
IIPUPOJIE, €€ MATEMATUUYECKHE CBOMCTBA.
IIpoMe:KyTOYHBIH KOHTPOJIb 2
o1 Pewenne ynpaxHeHuil. 1 VYMeTb pemarh nokasareibHble U Jorapudmudeckue
YpaBHEeHUsI, HEPABEHCTBA, CUCTEMBI. IKP ypaBHEHUS 1 HEPABEHCTBA
Pa3znen 8 OcHOBBI TPUTOHOMETPUH. 38 18 YMeTh omepupoBaTh MOHITUSIMH: TPUTOHOMETPUYECKHE (PYHKIHH,
Tpuronomerpuyeckue GyHKIHH TPUTOHOMETPUYECKUE YpPaBHCHHUS, HEpaBEHCTBA H; YMETh pelIaTh
YpaBHEHHUS JUIsl PELICHHUs] MaTeMaTUYEeCKUX 3aJad U 3aJa4 U3 PasInyHbIX
oOyacTell HAyKH U pealibHOM JKU3HU; IEMOHCTPUPOBATH
YMEHHUE HCIONB30BaTh IpaduKu (YHKUWH JUISI M3YYEHHUS INPOLECCOB U
3aBUCHMOCTEH MpU peleHUH 3a7ad U3 IPYTUxX y4yeOHBIX MPEAMETOB U U3
pealbHOM  JKU3HHU; BBIp@XaTh (QOpMyJIaMU  3aBUCUMOCTH  MEXKAY
BEJTMYUHAMU
Tema 8.1 Tpuronomerpuueckue GyHKIUU 6 2 OK 01
IIPOU3BOJILHOIO yriia. Paninannas u rpagycHas Mepa yria OK 02
3HaTh W yMETb: BBINOJHATH IpeoOpazoBaHUE
52 Panuannas u rpagycHas Mepbl yria. 2 . OK 03 1,2
BBIpQ)XEHU, TPUMEHSS (OPMYJIbI, CBA3aHHBIE C
Omnpenenenne cuHyca, KOCUHYCa, TAHI€HCA U OK 04
OCHOBHBIMH TPUTOHOMETPUYECKHIMH TOXKIECTBAMH U
KOTaHI'€HCa yKciaa. 3HaKU CHHYCa, KOCHHYCa, i OK 05
UX CIEACTBUSIMY, BBINOJIHATE  IIpeoOpa3oBaHue
TAHT€HCA U KOTAHT€HCA 110 YETBEPTAM S . o e OK 06
BBIPOKCHUH, MPUMEHSS MyJbl  TPUBEACHHUS
53 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, 2 P - 1P PMY PHBCIL > | OK 07 1,2
CyMMBl M pPa3sHOCTH JBYX YIJIOB, JBOHHOrO H
TaHI€HCOM M KOTAHT€HCOM OJIHOT'O M TOTO K€
1 MOJIOBUHHOTO  YIJIOB,  MpeoOpa3oBaHUS  CYMMBbI
YA TPUTOHOMETPUUYECKMX (YHKIMHA B NPOU3BEACHUE U
54 [IpakTnueckoe 3anaTue. Beruncnenue 2
. . MPOU3BEACHUS B CyMMY, CTpOHUTH  TpaduKu
3HaYCHUH TPUTOHOMETPHUUECKUX (DYHKITHIA, 2mp .
W3YYEHHBIX (YHKUIUH, WLTIOCTPUPOBATh MO TIpaduKy
OIIPEAEIEHUE X 3HAKOB 10 YETBEPTAM o o
cBOicTBa (PyHKIMH.
Tema 8.2 OCHOBHBIE TPUTOHOMETPHUUIECKUE TOXKIECTBA. 4
@DopMyIibl TPUBEICHUS
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1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

95 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA | 2
U UX CJIE/ICTBUS.
56 @DopMyITbl TPUBEICHHUS. 2
Tema 8.3 Cunyc, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH 10
IBYX aprymeHnToB. CHHYC U KOCHHYC JIBOIHOTO yTIJIa. 4
@DopMyJibl TOJOBUHHOIO YIJIA.
57 @OopMyIIBbI CyMMBI M Pa3HOCTH JIBYX 2
apryMeHTOB.
58 DopMyIibl ABOWHOTO U OJOBUHHOTO YIJIOB. 2
59 dopMmyIbl TpeoOpa3oBaHUsI CYMMBI 2
TPUTOHOMETPHUECKUX (DYHKIUN B
IIPOU3BEICHUE U TPOU3BEACHUS B CYMMY.
60,61 [Ipaktrueckoe 3ansatue. [IpeodpazoBanue 4
MPOCTEUIINX TPUTOHOMETPHUIECKUX 4mp
BBIPAYKCHU I
Tema 8.4 Tpuronomerpuyeckue QyHKIMH, X CBOWCTBA | 2
U rpaduky.
62 CaoiicTBa u rpaduku GyHKIUi y =sin X,y = | 2
oS X, Yy =tg X, Yy = ctg X.
Tewma 8.5 IIpeoOpazoBanue rpadukoB 2 2
TPUTOHOMETPUUYECKHX (YHKLIUH
63 [TpakTuueckoe 3ansarue. Cxatue u 2
pacTshkeHne rpaguKoB TPUTOHOMETPUYECKHX 2np
GyHKIMi.
Tema 8.6 Onucanue Npou3BOACTBEHHBIX IIPOLECCOB € 2 o
OMOUIbIO TpaduKOB QYHKIHUIT p
64 [IpakTnueckoe 3anstue. Mcnonp3zoBanue 2
CBOMCTB TPUTOHOMETPHUECKUX (YHKIIHU B 2np
poeCCHOHATIbHBIX 3a/lauaXx.
Tema 8.7 OOpaTHbIe TPUTOHOMETpHUUYECKHE (DYHKINH 2
65 OO6paTHble TPUrOHOMETpUYECKUE QYHKIINH, 2
uX rpauKu 1 CBOMCTBA.
Tewma 8.8 Tpuronomerpruueckre ypaBHEHUsS U 10 8

HCPAaBCHCTBA
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66 IIpocreiimme TPUroHOMETPUUECKHE 2 3HaTh. METO/BI PELIEHUS] TPUTOHOMETPHUYECKHUX 1,2
YpaBHEHHS. ypaBHEHUN
67,68 [IpakTrueckoe 3ansTue. Perenue 4
TPUTOHOMETPUYECKHX YPABHEHUI OCHOBHBIX
YMeTh: pemaTb TPUrOHOMETPUUECKHUE YPaBHEHUS
TUIIOB (CBOZSIIMECS K KBaIPATHBIM, 4np
pelaeMble pa3iokeHUEM Ha MHOXKHTEIH,
OJIHOPOJTHBIC)
69 [IpakTuyeckoe 3aHsTHE. 2 2mp HmeTb MOHATHE O METO/IaX PELICHUS
Tpuronomerpruyeckue HepaBeHCTBA. TPUTOHOMETPUUYECKUX HEPABEHCTB
70 [IpakTuueckoe 3ansatue. Pemenne 2 2mp 3HaTh METOABl U YMETh PElIaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPUYECKHUX ypaBHEHUH . ypaBHEHUs
Paznen 9 IlpousBoanasi pyHKIMHU, ee IPUMEHEHHE 50 3HaTh: NPUMEHEHHWE MaTeMaTUYeCKUX METOJ0B K
aHaM3y W HCCIICOBAHUIO TPOLIECCOB W SIBICHUN B
MPHUPOJIC U OOIIECTBE YMETh: HAXOJIUTh MPOU3BOIHBIC
20 AJIEMEHTAPHBIX byHKUIN; MCTIOJIb30BATh
MPOU3BOJHYIO Il TPOBEIACHHUS  MHPUOTMIKEHHBIX
BBIUMCIICHUH, pelIaTh 3a7a4i NPUKIIAJTHOTO XapaKTepa
Ha HaxXxoXJIeHHEe HauOOJbIIEro W HAaUMEHbLIETo
3HAYCHUS
Tema 9.1 Ionsitue mpousBoaHoi. [IpaBuna u popmynsr | 10 2 OK 01
g depeHIpoBaHUS OK 02
Omnpenenenne YHUCIIOBOM | 2 3HaTh: OMpeje/ieHue YHCII0BOM mocienoBareabHocTr; | OK 03 1,2
71 nociuenoBarenbHOCTH. CrocoObl 3afaHus U YMETh HaXOUTh NPEEII I0CIEN0BATENBHOCTH OK 04
CBOMCTBAa YMCIJIOBBIX IOCJIEA0BATEIBHOCTEN OK 05
nocnenoBareabHOCTH. Haxoxnenue N - ro OK 06
YJICHA MOCJIEI0BATEILHOCTH, CYMMBI. OK 07
72 Omnpenenenue npesena NOCIeI0BaTeIbHOCTH. | 2 1,2
Brrauciienue npenenos mocie0BaTeIbHOCTH
73 Onpenenenne npeaena (QyHKIUA B TOYKE H | 2 Nmerp monsaTHE O mipesene (QYHKIMH B TOYKE M Ha 1,2
Ha OeckoHeyHOCTH. (OCHOBHBIE CBOWCTBa 0ECKOHEUYHOCTH
MIPEJICIIOB.
74 [TpakTyeckoe 3aHSATHE. Beruucnenue | 2 2mp YMeTb HaXOAUTh NMPeebl HECI0XKHbBIX (QYHKINUN

npeaesioB (pyHKIUH.
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1,2

1,2

1,2

75 [Ipupamienne aprymenta u GyHKIUHU. 3a1a49u, | 2 3HaTh OmpeaeNieHWe TMpUpAlICHUS  apryMeHTa |
NPUBOJALIME K TIOHATHIO IPOU3BOJHOM. (GyHKIUY; OTNpeieNieHUe MPOU3BOIHOM.
Onpenenenre Nponu3BOJHOM.

Tema 9.2  IlpousBogHbie  CyMMBI,  pa3HOCTH, | 8 4

POM3BEACHNUS, YACTHOTO.

76 [IpaBuna muddepenupoanus. Dopmynsl | 2 3HaTh: npaBuia u Gopmyisl AuddepeHInpPOBaAHUS.
Qg QepeHIpoBaHusI. YMeTb HaxoauTh IPOU3BOJIHBIC AIIEMEHTAPHBL]

77,78 [IpakTrueckoe 3aHsartue. | 4 byHKIMHA
HuddepenuupoBanue AIIEMEHTAPHBIX 4mp
hyHKIHIA.

Tema 9.3 [IpousBoHas ci0XHON QYHKIIUU 4 4

79,80 [Ipaktuueckoe 3anstue. CnoxHas (yHKuus. | 4 . Nwmets noHATHE O CIOXKHON QYHKIIUN
[TponsBoHas CIIOXHON (QYHKITHH. P

Tema 9.4 [lonsTre 0 HEMPEPHIBHOCTH (HYHKIIMH 2

CPO [Tonstue nenpepriBHOM (yHkuuu. Coiicta | 10 NMeTr TOHATHE O HENPEpbIBHOW  (QYHKIUH, €
HenpepblBHOH  QyHKIuH. CB3b  MEXIY CBOWCTBAX W  CBSI3M  HEMPEPHIBHOCTHIO ]
HEMPEePBIBHOCTRIO U TU(PHEPEHIUPYEMOCTHIO b depeHIMPYyEeMOCThIO (YHKITUHU B TOUKE.
GyHKIMKM B TOYKE. ACHUMNTOTHI TIpaduka
byHKIIUU

Tema 9.5 Teomerpuueckuii u Qusuueckuii cmbica | 4 2

IPOM3BOIHOM

81 'eomeTpuueckuii  CMBICTT  MPOU3BOIHOMN. | 2 3HaTh: T€OMETPUYECKUNA CMBICT MPOU3BOIHOM; YMETh
YpaBHEeHHE KacaTelbHONW U HOPMAJIH. COCTaBIISITh YpaBHEHHUE KacaTeIbHOW U HOpMaJIH.
@u3nYecKuil CMBICI IPOU3BOAHOWU. Bropas
IIPOU3BO/IHAS U €€ PU3NUECKUHN CMBICII.

82 [Ipaktnyeckoe 3amarue. Pusnueckuit u | 2 NMeTp mnoHATHE O MNPUMEHEHMHM NPOU3BOJHON B
TE€OMETPHUECKUIl CMBICI TNPOU3BOJHON B 2np npodeccHoHaNBHBIX 3a7auax
poeCCHOHAIBHBIX 3a71a9ax

Tema 9.6 MonoTtoHHOCTh pyHKIIMH. TOUKHM 3KcTpemyma | 4

83 Bospactanme w  yObBaHWe — QyHKIOHH. | 2 YMeTp uccienoBath (QyHKIHIO HA MOHOTOHHOCTH M
Okcrpemymbl  ¢yHkiun.  HccnenoBanue HKCTPEMYM, Ha BBIMYKJIOCTh M MEPErud ¢ MOMOIIBIO

(GYHKIIMM HAa MOHOTOHHOCTb U JKCTPEMYM C
TTOMOILIBIO TPOU3BOJIHOM.

MIPOU3BOIHOMN

1,2
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84 Beimykinocts  ¢yHKIMM, TOUKM meperuda. | 2 1,2
HccnenoBanre (GyHKIMU Ha BBIIYKIOCTh U
TOYKH Mepernda ¢ moMOUIbIO MPOU3BOAHOM.
Tema 9.7 MHccnepoBanue QyHKIMHA © TOCTpoeHUe | 6 4
rpaduKoB
85 Anroput™M  ucciaeaoBaHus — QyHKOMM @ W | 2 1,2
MOCTPOEHHUsT  rpaUKOB € TOMOIIBIO YMeTb wuccaenoBath (QYHKIUIO IO OINpEIeJIeHHOMY
MIPOU3BOJIHOM. QITOPUTMY W CTPOUTh TpaduK C  TOMOIIBIO
86,87 [Ipaktnueckoe  3anstue.  HMccnemoBanue | 4 . MIPOU3BOTHOM
GyHKIMI B TOCTpOCHHE rpaduKOB. p
Tema 9.8 HauOonpiiee u HaWMEHbIIEe 3HAYEHUS | 6
¢ynkumu. HaxoxkeHHe ONTHMAJBHOTO pe3yibTata ¢ 6
IOMOIIBIO IPOM3BOTHON B MPAKTHYECKUX 33a9ax
88 [IpakTHueckoe 3aHsITHE. Haxoxnenue | 2 1,2
HauOONBIIETO ¥ HAMMEHBIIETO 3HAYCHUI . .
P 3HaTh: MPUKIATHONW XapakTep MPOU3BOIHOH; YMETh:
89,90 [IpakTnueckoe  3aHsATHE. [Tpunoxenue | 4 PCUATh — 3ajain — IPHIUIAANOTO  xapakrepa — Ha
. HaXO0XXJICHHE HanOOJBIIEr0 M HANMEHBIIETO 3HAYCHUS.
MPOU3BOJHOW K PEHICHUIO TPHKIATHBIX 4np
3aa4
Pa3nes 10 IlepBooOpasnas pyHkuum, ee 18 12 3HaTh U yMETh HAXOJUTh HEONPEJECIICHHbIE WHTErpajlbl OT HECIIOKHBI]
NpUMeHeHHe (GyHKIMH, BBIYMCIATH B MPOCTEHIINX CIIydyasX IUIOLAIM C MCIIOJIb30BaHHUEN
OTIPENIENICHHOTO HHTETpajia; HCIOJb30BaTh IMPHOOPETEHHBIE 3HAHUS |
YMEHUS B IPAKTUUECKON JesITeIbHOCTH ISl PELICHUs IPUKJIIaIHbIX 3a/1a4
Tema 10.1 ITepBoobpa3znas pynkiuu. [IpaBuna 2 OK 01
HAXOKJICHUS MEPBOOOPA3HBIX OK 02
91 Ilonsitue nepBoOOpa3HOi bynkuuu. | 2 OK 03 1,2
[TonsaTne MHTEIPUPOBAHUS. [IpaBumna OK 04
HaXO0XKJICHHUs IEPBOOOPA3HBIX. 3HaTh ¥ yMETh HaXOAWTh HeompenaencHubie naTerpaay OK 05
Tema 10.2 Heompenenennslii u  onpexaeneHHbii | 10 OT HECJOXHBIX (QyHKIUH, wucnons3ys crpaBouns OK 06
WHTETPAIbI MaTepHall; BBIYUCIATH ONpeAeTICHHbIE HHTETPaJIbl OK 07
92 Heomnpenenenuplii MHTErpal U €ro CBOWCTBA. | 2 1,2
OcCHOBHbBIE TAOJIUYHBIC HHTETPAIIBI.
93,94 [MpakTnueckoe 3anstue. HemocpencreenHoe | 4 Amp

UHTETrpUpOBaHue (PYHKITHHA.
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95 OmnpeneneHHbIl MHTETpall U €ro OCHOBHBIE | 2 1,2
CBOWCTBA.  BplumcieHne  onpeneneHHbIX
uHTerpaioB  mo  ¢opmyne  Heiorona-
JletiOHu1IA.
96,97 [TpakTuueckoe 3aHATHE. Brruncienue | 4 .
OIpeJICJIEHHBIX HHTErPAJIOB. P
Tema 10.3 Ilonsitue 06 ompeneneHHOM WHTerpajie kKak | 4 4
TJIONIAJAN KPUBOJUHEHHON Tpaneuuu
98 [Ipaktuyeckoe 3anarue. ['‘eomerpuueckuii | 2 1,2
CMBICII OIIPEJICIIEHHOTO UHTErpaa. .
2np VYMeTb: BBIYUCIATH B MPOCTEHIINX Caydasx IUIOMAAN
[TpumMeHeHne ONpeeIeHHOr0 HHTETpasia JIs
N C MCIOJIb30BAaHUEM OIPEIEIIEHHOTO MHTErpasia; MMETh
BBIUUCIICHUS IIJIOIIAIeH
MOHATHE O  NPUIOKEHUSIX ONPEIEICHHOr0 HHTErpaja
99 [Ipaktnyeckoe  3amstue.  [lpumokeHus | 2
K BBIYMCIICHUIO (PU3UYECKUX BEITHUUH
OIPEJICJIEHHOI0 HMHTErpana K BBIYHUCICHUIO 2np
(U3HYECKUX BEIIMUUH
Pa3nes 11 MuoxecTBa. Ji1eMeHThI TeOpUH rpagos 8 YMeTh onepupoBarh MOHATUAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIlEpaluu
Ha/Jl MHOXXECTBaMM; YMEHHE MCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui ONUCaHMs peajbHbIX MPOLECCOB U SBJICHUN NPU PELICHUU
4 3aja4, B TOM YHCJIe U3 IPYTUX YyU4eOHBIX IPEIMETOB;
- YMeTb ONepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, AepeBo, LMKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W OMHUCHIBATh rpadbl pa3IMIHBIMU
croco0amu; NCIIOIB30BaTh Tpadbl IPH PEHICHUH 3a/1a4
Tema 11.1 MuoxecTBa. Onepaniiy ¢ MHOKECTBaMU 4 2
100 ITonstue MHO>KECTBA. I[MTogmHOMXeCTBO. | 2 1,2
YMeThb onepupoBaTh NOHATHSIMH: MHOKECTBO,
Omneparuu ¢ MHOXKECTBaMH.
MTOJIMHOKECTBO, BBITIOJIHATE ONIEPAIlUH HaJ
101 [Mpaktnyeckoe  3amarue. Omnepammm c | 2
2np MHOXECTBAMHU
MHOXecTBaMu. PellieHre npuKIIaJaHbIX 3a/1a4.
Tema 11.2 I'padsl 1 uX npUMeHEHUE. 4 2
102 [Tonarue rpada. Ces3ublii rpad, nepeso, | 2 YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, 1,2
LMKII Ipad) Ha IIOCKOCTH. JEPeBo, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU
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103 [IpakTueckoe 3aHSTHE. [Mpumenenue | 2 YMeTh UCTIONB30BaTh rpadbl MPU PEIICHUH 3aa9
rpadoB K pelIeHuIo 3a/1a4. 2mp
Pa3znen 12 DneMeHTH KOMOMHATOPMKM, CTATHCTHKH | 24 8 OK 01
U TEOPUH BEPOSATHOCTEM OK 02
Tema 12.1 OcHOBHBIE OHATUS KOMOMHATOPUKH 6 2 OK 03
104,105 | Pa3menieHus, nepecTaHOBKU U COYCTAHHUS 4 OK 04 1,2
106 Bunom Herorona. Tpeyronbuuk [Tackais 2 OK 05
107 [IpakTrueckoe 3aHATHE. Pemenue | 2 2np OK 07
MPUKIIQTHBIX KOMOMHATOPHBIX 3a]1a4.
Tema 12.2 CobbITHE, BEPOSITHOCTh COOBITHS. 6
CrnoxeHne 1 YMHO)KEHUE BEpOSTHOCTEH
108 CoObiTHs, BUIbl coObITHH. Omepanuu Ham | 2 1
COOBITHSIMH. 3HaTh U YMETh: pelliaTh MPOCTEUIINE KOMOMHATOPHbIE
3ala4yd METOJIOM Iepebopa U € UCHOJIb30BaHHUEM
109 BepositHocTh coObiTus. Kitaccuueckoe u 2 M3BECTHBIX (POPMYJ; BBIUUCIATH B  MPOCTEHIIHX 1,2
CTaTHCTUYECKOE OMpeJIeNIeHNEe BEPOSTHOCTH. Clly4asiX  BEpOSTHOCTU  COOBITUH;  HUCHOJIb30BaTh
110 CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEN. 2 NpUOOpETeHHBIC 3HAHHS W YMEHUS B TPAKTHYECKOU 1
Tema 12.3 BeposiTHOCTD B Ipo(heccHoHaNbHBIX 3a7a4ax | 2 2 NESITeIbHOCTH U B IOBCEIHEBHON JKM3HU AJIs aHAJIM3a
111 INpakTuueckoe 3ansTue. Beraucienue 2 o peambHBIX YHCIOBBIX JaHHBIX, MPEICTABICHHBIX B 1,2
BEPOSITHOCTEH COOBITHH. p BUJie TpaMKOB M JuarpamMM, a TaKxke A aHaiau3a
Tema 12.4 JluckpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ 2 MH(OpMAIMH CTATHCTHIECKOTO Xapakrepa
pacnpeneneHus
112 Bunel cinyuaiinbix BennuuH. JuckpeTHas 2 1
cilydaifHasi BEeIMYMHA, 3aKOH €€ pacIpeaeICHHs]
YucnoBble XapaKTEPUCTUKH JUCKPETHON
CIIy4ailHON BEJIMYUHBI.
Tewma 12.5 3agaun MmaTeMaTUYECKON CTATUCTUKU 2
113 Ilonsatue o 3amayax MaTeMaTHYECKOMN 2 1,2
CTaTUCTUKU. Baprannonusii psa. [lonuron
gacTo U ructorpamma. CTaTuCTHYECKHe
XapaKTEPUCTHKH psijia HAOII01aeMbIX TaHHBIX.
Tema 12.6 CoctaBnenue Ta0auIl ¥ JUarpamMm Ha npaxkTtuke| 4 4
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114,115 | Ilpaktuueckoe 3anstue. [leppuunas oOpadotka 4 4np
CTaTUCTHYECKUX JaHHBIX. ['paduueckoe ux
npencrasienue. Haxoxnenue cpeqanx
XapaKTepUCTUK HAOJIIOJAEMBIX IaHHBIX.
Paznen 13 KoopanHaThl M BEeKTOPBI 10
3HaTh W yMETh: HUCIOJb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B
MPAKTUYECKOM NESITETBHOCTH M B TOBCETHEBHOM KU3HH IS UCCIIEIOBAHUS
4 (MOz#ENnMpOBaHMsI) HECIOXKHBIX HPAKTUUYECKUX CHUTyallud Ha OCHOBE
M3y4EHHBIX (POpMYIT M CBOUCTB (HUTyp, a TAKXKE JJIs BEIYMCICHUS 00BEeMOB
U IUIOIAAEH IIOBEPXHOCTEW IPOCTPAHCTBEHHBIX TN IPU pELICHUU
MPAaKTUYECKUX 3a/1a4, WCIONB3YS NpPU HEOOXOIUMOCTH CIPABOYHUKU M
BBIUUCIIUTEIIbHBIE YCTPOICTBA.
Tema 13.1 BekTopsl B mpocTpaHCcTBE. YTOI MEXKIY 2
BekTopamu. CKaJIsipHOE IPOU3BEJICHNE BEKTOPOB
116 BexTopsl, BeKTOpHbIE BETMYMHBL. Bubl 2 OK 02 1,2
BEKTOpOB. KoMIlsTaHapHbIE BEKTOPHI. OK 03
Paznoxenune BekTopa 1o tpem OK 04
HEKOMILIAaHAPHBIM BeKTOpaMm. JlelicTBUs Haj OK 07
BekTopamu. CKalsipHOE ITPOU3BEACHUE
3HaTh: MPE/ICTaBIEHUE O BEKTOPHBIX BEJIMYMHAX, BUIbI
BEKTOPOB. YTOJI MEX/y BEKTOPaMH.
BEKTOPOB.
Tema 13.2 JlekapTOBBI KOOPJIMHATHI B TPOCTPAHCTBE 4 .
YMeTb: BBINONHATH I€HCTBUS HaJ BEKTOpAaMH HaXOJUT
117 [IpsimoyronbHas cucreMa KOOpAUHAT B 2 1,2
JUTMHY BEKTOpA, YrOJI MEXIy BEKTOPAMH, YTOJ MEX)
npoctpancTBe. KoopamHaTer BeKTOpa. . 1
. MPSIMOI U TUIOCKOCTBIO, YTOJI MEXKIY TIOCKOCTSIMH.
JleWicTBUS HaJl BEKTOPAMHU B KOOPJIMHATAX.
Wwmets moHsTHE 00 YpaBHEHHH TUIOCKOCTH
118 JlnunHa BexTopa. PacctosiHre Mexy IByMs 2 1,2

Toukamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Yros Mexay BEKTOpaMH. YTOJI MEXAY IPAMOM
U IJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSAMM.
YpaBHEHHE IIIOCKOCTH. [ 'eomeTprueckuit
CMBICII OIIPEIETUTEINS

2 X2

Tewma 13.3 I[IpakTUKO — OpUEHTUPOBAHHBIE 3a/1a4N Ha
KOOPJAMHATHOM IIJIOCKOCTH
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119,120 | IIpaktuyeckoe 3ansTue. Pemenne npukinaaueix 4
3aJ1a4 ¢ UCIOJIB30BaHUEM KOOPAUHAT U .
YMeTb:  BBINONHATH  JEUCTBUSL HAJA  BEKTOpaMHU
BEKTOPOB. 4np
HaXOJUTh JUTMHY BEKTOPA, YIOJ MEXKIY BEKTOpaMu
Pa3nes 14 [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 16 3HaTh U YMETh: PaClO3HaBaTh HA YEPTEKAX U MOJEIAX MPOCTPAHCTBEHHBI
(OpMBI;  COOTHOCHTH TpPEXMEpPHbIE OOBEKTHI C WX ONUCAHUSIMH
M300paKCHUSIMU;
ONMHUCHIBATh B3aUMHOE  PACIOJOXKEHHUE TMPSAMBIX U  IUIOCKOCTEH |
MIPOCTPAHCTBE;
AQHAIM3UPOBAThH B MIPOCTEUIIINX CIydasX B3aUMHOE PacroIOKEHHE 00BEKTO]
B IIPOCTPAHCTBE;
10 M300pakaTh OCHOBHBIE MHOTOTPAHHWKH W KPYTJIBIC TEJNa; BBITOJHAT]
YepTeXH M0 YCIOBUSIM 3a/1a4;
CTPOUTH MPOCTEHIINE ceueHUs Ky0a, MPU3MBbI, ITUPAMU/IBI;
pemars MpoCTEHIINe CTepeOMETPUYECKHe 3aJaud Ha HaXOXKICHHU
F€OMETPUUYECKHUX BEIIUYUH;
WCIIOJIb30BAaTh MPH PEIICHUH CTEPEOMETPHUECKUX 3a]a4 IIaHUMETPUIECKU
(aKTBI 1 METOJIBI;
MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4.
Tema 14.1 OcHOBHBIE TIOHATHS CTEPEOMETPHH. 4
Pacnonoxenne npsMbIX U INIOCKOCTEN
4
Jlornueckasi CTpyKTypa CTEPEOMETPHH. 2 3HaTh U YMETh: pacmo3HaBaTh Ha deprexax u mozens; OK 01 1,2
121 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. MIPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH TpexmepHbl OK 03
B3anmHoe pacnonokeHue npsMbIX B 00BEeKTBI C WX onucaHusmu, uzooOpaxenusmy OK 04
MIPOCTPAHCTBE. OMHUCHIBaTh B3aMMHOE pacnoyioxkeHue npsameix 1 OK 07
122 [TapanneabHOCTh NPSIMOM U MJIOCKOCTH. 2 MJIOCKOCTE B TMPOCTPAHCTBE, aHAIM3UPOBATH 1,2
[TapanmienbHOCTh MIOCKOCTEH. MpPOCTEUIINX  CIydasX  B3aUMHOE  PaCIOJIOXKEHU
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123,124 | Ilpaktudeckoe 3anstue. [lapamuenenunenu | 4 O0BEKTOB B MPOCTPAHCTBE; pemaTh MPOCTEHIIN
ero 31neMeHTsl. CBOWCTBA MapaIeenuiesa. . CTEPEOMETPUIECKHUE 3a7a4n Ha  HaXOXJICHU
Terpasap u ero anementsl. [loctpoeHne P TeOMETPUYECKUX BEJIMYHMH; MCIIOIb30BaTh PU PELICHU]
CCUYCHUI. CTEPEOMETPUYECKHX 3a]ay INIAHUMETPHUUECKIE (PAKTHI 1

Tema 14.21lepneHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH | 6 METO/BL;

125 [TepnenqukynspHbIe npsMbie. | 2 MIPOBOJIUTH  JIOKA3aTEJIbHBIE PACCYXKIECHUS B  XOJ
[TeprieHAMKYASAPHOCTD NPSAMOUN U TIIIOCKOCTH. peLIeHHS 3a/1a4.

126 [lepnenuKkynsp ¥ HAKJIOHHASA K IJIOCKOCTH. | 2
Teopema 0 Tpex MNEpHEHAMKYISpax. YTIoll
MEX]Ty IPSIMOH U TUIOCKOCTBIO.

127 JIByrpaHHBII yToIL. VYron MEXTy | 2
IUIOCKOCTSIMHU. [TeprieH TUKYISIPHOCTD
IIJIOCKOCTEM.

Tema 14.3 Pemenne 3amau. Ilpsmbie u mmockocTd B | 6
MIPOCTPAHCTBE

128 [Ipaktrueckoe 3anstue. [lapannensHoe 2
npoektupoBanue. Mzoopaxenue Guryp B
crepeoMeTpun. OpTOroHaJIbHOE 2np
npoektupoBanue. [lmoniaas opToroHanbsHOM
MIPOEKIUU.

129,130 | IIpakTuueckoe 3ansitue. Pemenne 4
CTEPEOMETPUUECKUX 3a]1a4 4mip
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Pa3nes 15 MHOrorpaHHMKHM M TeJIa BPallleHUsI 36 16 3HaTh U yMETh: paclO3HaBaTh HAa YEPTEKAX U MOJEISAX MPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEPHbIE OOBEKTHI C UX OIMCAHUSAMU,
M300paKEHUSIMU;
OIMCBIBATh B3aUMHOE PACIIOI0KEHHUE MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIyYasX B3aUMHOE pacloIokKeHHe 00bEKTOR
B [IPOCTPAHCTBE;
n300pakaTh OCHOBHbIE MHOT'OI'PaHHHMKH U KPYTJIble TeJa; BBIIOIHATh
YepTEeXHU 110 YCIOBUSM 3a/1ay;
CTPOUTH MpocTeine cedeHus Ky0a, IpU3Mbl, TUPaMU/IbL;
pelarh NpocTeiirne CTePeOMETPUUECKHE 3a/1a4l Ha HaXOKICHHUE
reOMETPUUECKUX BEIUYUH;
HCII0JIb30BaTh IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1au IIAHUMETPUUECKH(
(bakThl U METO/IBI;
MIPOBOJUTH JTOKA3aTEIbHbIE PACCYKICHHS B XO/1€ PELLICHUS 3a/au.
Tema 15.1 Bepiuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
131 MHuororpanssiii yroj. MHOTOrpaHHUKH. 2 WmeTp NOHATHE O MHOTOI'PAaHHOM YTJIE; OK 03 1,2
MHOT'OIpaHHHKAaX, NPaBUJIbHBIX MHOTOTPAaHHUKOB OK 04
Tema 15.2 Ilpusma, ee coctapistouiue, ceueHue. [psamas | 2 3HaTh ONpeeNeHHs IPU3MBI, TPABUILHON MPU3MBI, OK 05
U IIpaBUJIbHAs IpU3Ma napajuiejienuIe a, NpaMoyrojbHoro nmapamienenumnena, OK 06
132 [Ipusma, BUABI TPU3M. DIIEMEHTHI IPU3MBI. 2 Ky0Oa, MUpaMuJIbl, TPaBUIIBHON MHpaMUbl, MpaBuibHOM| OK 07 1,2
CeueHnus B mpusMe. YCEUEHHOW nupamujbl. IMeTh MOHATHE O CEYEHUHU
Tema 15.3 Ilapannenenunen, kyo. Ceuenue xy0a, 2 MHOI'OTPaHHUKA. Y METb HaXOAUTh DJIEMEHTBI
napajuiesenunesia yYKa3aHHbIX MHOTOI'PaHHUKOB, IJIOIACH X
133 [Tapannenenunen u ero cBoiicta. Kyo. 2 MIOBEPXHOCTEN 1,2
Ceuenue napajenenumnesaa, Kyoa.
Tema 15.4 Ilupamupa, ee cocTaBiIsAIOLINE, CEUEHHUE. 4
IIpaBunpHas nupaMua. Y CcedeHHasi TUPAMHUIA
134 Ilupamuna u ee onemeHtsl. CeueHue 2 12
MUPaMHJIbI.
135 Y cedeHnHas nupaMua. 2 1,2
Tema 15.5 bokoBast 1 1oJIHasi TOBEPXHOCTh IIPU3MBI, 6 4

IMUpaMu bl
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136 [Tnomans OOKOBOM M TOJIHOW MOBEPXHOCTU
npusMbl.  [Dmomaapr OOKOBOM W TOJHOM
MMOBEPXHOCTU MUPAMUJIBI.

137,138 | [IpakTuueckoe 3aHSTHE. Boruncnenue 4np
ionaied MOBEPXHOCTEN MPU3M U MUPAMU]L.

Tema 15.6 Cummerpus B KyOe, mapaulelenuIee, 4

npusme, nupamuje. [Ipumeps! cummeTpuil B mpodeccun

139,140 | IlpakTuyeckoe 3aHsTHE. CummeTpust YMeTh pacro3HaBaTh CAMMETPHIO OTHOCUTEIILHO
OTHOCUTENIFHO TOYKH, MPSIMOH, IUIOCKOCTH. TOYKH, MPSIMOH, MJIOCKOCTH
CummeTrpust B KybOe, mapajuielierurene, 4mp

npusMme, nupamuge. CummeTpus B NpUpOE,
apXUTEKType, TEXHUKE, OBITY.

Tewma 15.7 Hunmunnp, ero cocrapistoniue. CedeHne
UIMH]IPA.

1,2

141 Huauaap wu  ero  osineMeHTel. CeueHue
mHIpa. Pa3BepTka nuiuaapa.

Tema 15.8 Konyc, ero cocrasisitoniue. CeueHne KoHyca

142 Konyc u ero snemenrtsl. CeueHne KOHYyca.
PasBeprka koHyca.

Tema 15.8 VYceuenHslii koHyc. CedeHHE YCEYEHHOIO
KOHYcCa

143 VYceueHHbIN KOHYC, €ro 3yieMeHThl. CedueHue
YCEUEHHOTO KOHYca.

Tema 15.9 [llap u cdepa, ux ceueHus

144 | [ap u chepa, Ceuenus mapa u chepsl.

3HaTh ONpeIeICHUs IPSIMOTO KPYTroBOTO IIMIMHAPA,
KOHYCa, yCEYEHHOT0 KOHYca, Iapa, cgepbl. YMeThb

HaxXxoauTh UX DJICMCHTHI. HMeTh moHSITHE O Pa3BCPTKE

1 CCUCHMUAX.

1,2

1,2

1,2

Tema 15.10 Ilomstue 00 o0weme Tena. OTHOLIEHUE
00BEMOB TTOTO0OHEIX TEN

145 O6beM u ero usmepenue. O0veM Kyba u
IPSIMOYTOJIBHOTO napaiesenunesa.
OTtHOMIeHNEe 00HEMOB MTOJJOOHBIX TEIL.

146 OOBeM NpU3MBbl M IWIMHIPA.

147 O6beM nmupaMuibl U KOHYCA.
O0beM yceueHHOM MUpaMHJIbl U YCEUEHHOTO
KOHYCca.

3HaThb W yMETh: HCIONB30BATh MPUOOPETCHHBIE
3HAHHS U YMEHUS B MIPAKTUICCKON JACATEIHLHOCTH U
B TOBCEAHEBHOM KU3HU I HCCIEIOBAaHUS
(MonenMpoBaHUsA)  HECIOXKHBIX  MPAKTUYECKUX
CUTyalliii Ha OCHOBE W3Y4YCHHBIX (QOpMYIT W
CBOMCTB (hUryp, a TakKe 115l BEBIYUCICHHUS] 00BEMOB
U TUIOHIaJIed TOBEPXHOCTEM MPOCTPAHCTBEHHBIX
TEJI TIPH PEUICHUH TTPAKTUYECKUX 3a]1a4, UCTIOIb3YS
pu HEOOXOMMOCTH CIIPaBOYHUKH u

1,2

1,2

1,2

1,2
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148 | O6wbem mapa. 2 BBIYHCIIUTEIbHBIE YCTPOICTBA.

Tema 15.11 Ilnomanu noBepxHOCTEH TEI 8

149, [Tnomank MOBEPXHOCTH IWIMHApPA, KOHYyca, | 6

150,151 | ycedyeHHOro KOHYCa

152 [Tnomans noBepxXHOCTH CEpBI, Mapa. 2

Tema 15.12 Pemenue 3amauy. MHororpaHHMKU W Tena | 4 4

BpaIleHus

153 [TpakTuueckoe 3ansarue. [Lnomann 2 2mp
MTOBEPXHOCTEH MHOTOTPAHHUKOB.

154 [IpakTnueckoe 3anstue. [lnomanu 2 2up
MOBEPXHOCTEH TeJ BpaICHHUS.

Tema 15.13 KoMmOuHamu MHOTOTPaHHUKOB U TEJ 4 4

BpaieHus. ['eomerpuyeckne KOMOWHAIIUY HA IPAKTUKE

155 [Ipaktuueckoe 3anstue. KomObunauu 2 2mp
T€OMETPUUYECKUX Tell.

156 [IpakTuueckoe 3anstue. Mcnonbp3zoBanue 2
KOMOMHAIMI MHOTOIPaHHUKOB U TEJ 2mp
BpAIICHUS B TPAKTUKO — OPUECHTUPOBAHHBIX
3a/1ayax.

1,2

Bcero

312 (312+2 K+ 10 CPO + 6 [TA)

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb30BaHbl 0003HAYCHMUS:

1-
2-
3-

O3HAKOMUTENbHBIN (y3HaBaHUE paHee U3yUYEeHHBIX 0OBEKTOB, CBOUCTB);
PENPOIYKTUBHBINA (BBIMOJIHEHUE JIEATEILHOCTH 110 00pasIly, MHCTPYKIMH WIH O]l PyKOBOJICTBOM);
NPOAYKTUBHBIN (IIJITAHUPOBAHHE U CAMOCTOSITENIbHOE BBIMIOJIHEHUE AESITEIbHOCTH, PELIeHHE TPOOIEMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIIAA YYEBHOM JUCIHUILINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yaeOHON AUCHUIUTMHBI TPEOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YUAIOIIUXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUT1aKaThl, MAKEThl FEOMETPUUCCKUX BHUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 UudopmanuonHoe odecriedyenne 00yueHus

OCHOBHBIE UICTOUHUKHU:
1 MonoTHukoBa, A. A. Maremartuka ajisl IOpUANYECKUX KOJUIEIKEN ;| yUeOHUK
/ A. A. MonotaukoBa. — Cankr-IletepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-
8114-4422-9. — TexkcT : anekTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/131012 ). — Pexxum aocTyma: ajis aBTOpHS3.
IIOJI30BATEIICH.

JlomoHUTETbHBIE HICTOYHUKH:
2 I'ycak, A.A. Matemaruka: mocobue-pernietutop : [12+] / A.A. I'ycak, I'.M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck : Tetpamut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryma: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : DIEKTPOHHBIN.

HNHTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIJINHBI
KoHTpOo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JUCIUILIUHBI OCYIIECTBISACTCS
IpenojiaBaTeseM B IPOLIECCE NMPOBENCHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS

HHAWNBUAYAJIbHBIX Sa,I[aHI/Ifl, ITPOCKTOB, I/ICCJIG,HOBaHPlﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbl H  MeETOJbI
KOHTPOJIA W  OLIEHKH
pe3yJabTaToB 00y4eHHsI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apudmMeTnyeckue IeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE U TUCHbMEHHBIC TMPHUEMbl; HAXOIUTh MPUOIMKEHHBIE
3HAQYCHHUS BEIWYMH U TMOTPEUIHOCTH BBIYHMCICHUM;, CpaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

® HAaxXOAWTh  3HAYEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXEHUII HA OCHOBE OIpE/EIeHMUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbBIE CPEJCTBA;

[I0JIb30BAThCA  NPUOJMKEHHOM OLICHKOM MpU  MPaKTUYECKUX
pacuerax;
® BBIIOJHATH  NIpeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pMoB,
TPUTOHOMETPHUECKUX (PYHKIIHIA,

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHHS B
MPAaKTUYECKOU JEATENBbHOCTH W IOBCEAHEBHOM JKM3HU IS
MPAKTUYECKUX pacdyeToB 1o Qopmynam, BKiIoudas (OpMyIbl,

coJiepaKaIme CTEIICHH, paauKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKHE (YHKIIMH, UCIOJB3Ysl NMPU HEOOXOIUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE  BBIYUCIUTEIbHBIC
YCTPOMCTBA;

®  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHHUIO apryMEHTa IIpU
pa3IMYHbBIX crioco0ax 3afaHus QyHKINU;
e  ONpelensaTh OCHOBHBIE CBOWMCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh rpaduKyu U3yYEHHBIX (YHKIMNA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3J€MEHTApHBIX (YHKIIHII;

®  UCHOJb30BATh MOHATHE (YHKUMU I OMMCAHUS M aHajIu3a
3aBUCUMOCTEN BEIUYMH;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHUCAaHHUs C TIOMOINBIO (YHKIUH pa3IMYHbIX 3aBUCHMOCTEH,
IpEeCTaBICHUs UX IpaMuecKy, HHTEpIPETaly I'paHKoB;

®  HAXOAWUTh MPOU3BOHBIC FIEMEHTAPHBIX (DYHKITHIA;

®  UCHOJB30BATH MPOU3BOAHYIO ISl IPOBEICHUS MPUOTMKEHHBIX
BBIYMCIICHUM, pelaTh 3aJadd [PUKIAJHOTO Xapakrepa Ha

YHUCIOBBIX  (DYHKLUH,

OueHka 3a  yCTHBIM
OTBET

Bribopounass mpoBepka
TeTpazien

OueHka 3a yCTHBIN OTBET

Onenka 3a BBINIOJTHEHHUE
oOyyarorei
CaMOCTOSITEIILHOM
paboTsl

O1reHKa 3a BBINOJHEHHE
JIOMAIITHETO 3aJaHus
O1ieHKka 3a BBINOJHEHHE
MPAKTHIECKON pabOThI
O1ieHKa 3a BBINOJHEHHE
oOyuatoei
CaMOCTOSTCIILHOMI
paboTHI

O1leHKka 3a BBIOJHEHHE
KOHTPOJIbHON pabOoThI

OreHKa 3a BLIIOJIHEHHE

MPOBEPOYHOM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounast  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuarorei
CaMOCTOSATEIIbHOM
paboThI

O1ieHKa 3a YCTHBIN OTBET

O11eHKa 3a BBLIIIOJHEHHE
oOyyarormei
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

®  BBIYUCIATH B MPOCTEHIIMX CIydasX IUIOMIAJd U OOBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
pelieHus 3aga4, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e pemiath palMOHAIbHbBIE, MOKa3aTelbHbIC, JIOTapupMUYECcKue,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA pelIeHHUs YpPaBHEHHH U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUS
YpaBHEHHUI, HEPABCHCTB U CUCTEM C JABYMSI HEU3BECTHBIMU;

® COCTaBNSITh W  peliarb  ypaBHEHUS UM HEPABEHCTBA,
CBSI3BIBAOIIME HEM3BECTHBIC BEJTMYUHBI B TCKCTOBBIX 33/1a9ax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  YMEHUS B
MPAKTUYECKOH JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  Jis
MOCTPOCHUST W HCCJICIOBAHUS MPOCTEHIINX MaTeMaTHYCCKUX
MOJEeH;

e pemiath TNPOCTEHIIME KOMOWHATOPHBIC 3aqadd  METOAOM
nepedopa, a Tak)Ke C HCIIOIb30BAaHUEM U3BECTHBIX (OpMYyIT,

®  BBIYHUCIATH B MPOCTEUIINX CIy4asX BEPOSTHOCTU COOBITUH Ha
OCHOBE I10JICYETA YHCIIA UCXO0B;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MIPaKTHUYECKON JESITEIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHajdu3a MH(QOpMalHuM CTaTUCTHYECKOIO
Xapakrepa;

® pacro3HaBaTh Ha 4YepTexaxX W MOJENIX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUIMU,
HN300paKCHUSIMU;

®  OIHUCHIBaTh B3aMMHOE PACIOJIOKEHUE NMPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE;

® aHANU3UPOBATh B  NPOCTEHIINX
pacnosiox)eHue 0ObeKTOB B TPOCTPAHCTBE;

cirydadax B3aMMHOC

® I/1306pa}KaTB OCHOBHBIC MHOTOTpaHHHUKHU W KpPYIJIBIC TECJa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e pemiath IUTAHUMETPUYECKHE u npocreiiimme
CTEepEOMETpUYECKHE 3aJayd Ha HaXOXJACHHE TIeOMETPUUYECKHUX
BEJINYUH;

® HCNONb30BaTh TpPU PEIICHUU
TUIAHUMETpUYecKHe (DaKThl U METO/IBI;

CTEPEOMETPUYECKHUX 33134

O1eHKa 3a BBIIIOJIHEHNE
JIOMAIILHETO 3aIaHus

Breibopounas  mpoBepka
TeTpajien
OneHKa 3a  TECTOBBIC
3aJaHusA

OreHka 3a BBIIOJHEHUE
MPAKTUIECKON pabOTHI

Onenka 3a BbBIIOJHEHHUE
IPOBEPOYHOI PabOTHI
Onenka 3a BBIIIOJHEHHUE
KOHTPOJIBHOH paboThI
Onenka 3a BBINIOJTHEHHUE
IPAKTUYECKON pabOThI
Onenka 3a BBINIOJTHEHUE
oOyyaroriei
CaMOCTOATEJIBHON
paboThI

OneHka 3a BbBIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OreHKa 3a BBIIOJHEHUE
MPAKTUIECKON pabOThI

Onenka 3a  yCTHBII
OTBET

OrneHka 3a BBINOJTHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboTHI

OueHka 3a  TECTOBbIE
3aIaHUS

Omenka 3a  yCTHBIM
OTBET

Bribopounast  mpoBepka
TeTpaaeu

OreHKa 3a BLIIOJIHEHHE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a TECTOBbIE
3a/laHus

Onenka 3a yCTHBIN OTBET

OreHKa 3a BBIMIOJHEHHUE
MPaKTUYECKONH PaOOTHI
OreHKka 3a BBIIOJHEHUE
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® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHHUS B XOJE PEIICHHS
3a7a4;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIs
ucciaeoBaHusl  (MOJACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpPMYyI U CBOWCTB Quryp, a
TAaKk)KE€ BBIYHCICHUS OOBEMOB U IUJIOMIQJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPH pPEIICHWH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTHU CIPABOYHUKH U BBIYUCIUTEIHHBIC
YCTpOICTBA.

B pesynbrare OCBOCHHs Y4EeOHOW IUCIMILIMHBI OOYyYaroIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMATHYECKOW HAyKW JUIs peIIeHUs 3ajad,
BO3HHUKAIOIIUX B TEOPUHM M IMPAKTHKE, IIMUPOTY U B TO KE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaAJIM3y M HCCIICOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IeCTBE;

e 3HAYCHHE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHus
MaTeMaTHYeCKOr0  aHaJlnu3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
TE€OMETPHH;

®  yYHUBEpCAIBHBIM XapaKTep 3aKOHOB JIOTHKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00JACTAX UYEIOBEUYECKOM
JIeITECIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep Pa3IUYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOSITCIbHOM
paboThl

OneHKa 3a  TECTOBBIC
3aJaHusA

Breibopounas  mpoBepka
TeTpajien

OreHKa 3a BBIIIOJIHCHHE
oOyyaroniei
CaMOCTOSTEIbHOMI
paboThl

O1ueHKa 3a BBIIIOJIHEHUE
IPAKTHYECKHUX padoT

OrneHka 3a BBIIOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyarorei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX padoT
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