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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

MaTtemaTuka
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
Pabouast mporpamma y4eOHOW TUCIUIUIMHBI SBISETCS YaCThIO IMPOTPAMMEBI IMOATOTOBKH
CIIEIIMATIUCTOB cpeaHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cnemumansHocT  09.02.07
HudopManinoHHbIe CHCTEMBIN POTPAMMHUPOBAHUE

1.2 Mecro y4yeOHOH AMCUMIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
VYyeOHnas QUCLIMIUIMHA «Maremaruka» SIBIIACTCS npopHIbHON LHUKJIa
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Hean u 3agaym y4eOHOl JAUCUMILIMHBI — TPeOOBAHUSI K pe3yJbTaTam
OCBOEHHUS Y4eOHOI TN CUUIIIHHBI:

B pe3synbrare ocBoeHUs yueOHOM NTUCIMIUIMHBI O0YJAIOIIUICS JOKEH YMETh:

o BBIMIOJHATh apu(METHUECKUE JEHCTBUS HAJ 4YHMCIaMH, COYeTass YCTHbIE U
IMUCBbMCHHBIC TIPUEMBI; HAXOIUTb HpI/I6JII/DKeHHI)Ie 3HA4YCHHA BCJIMYMH MW TIOrpCIIHOCTH
BI)I'-II/ICJIGHI/If/'I; CpaBHUBATDH YU CJIOBBIC BBIPAKCHU A,

o HAaXOJUTh 3HAUEHUS KOpHSA, CTENEHH, Jorapupma, TPUTOHOMETPHUUECKHUX
BI)Ipa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUA, HCIIOJIb3yda NpPHU HGO6XOIH/IMOCTI/I HHCTPYMCHTAJIbHBIC
CPEICTBA; MOJIB30BATHCS MPUOIMKEHHOM OIIEHKOM NP MPAKTUYECKUX pacueTax;

. BBINOJIHATE TPEe0Opa3oBaHUE BBIPAKEHHUH, NPUMEHssE (OpPMYIbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHsI B IPAKTUYECKOH NEATEIbHOCTH U

IOBCEHEBHOM JKM3HM JUI TNPAKTHYECKUX pacyeToB IO (GopMyinaM, BKIOYass (OPMYIbI,
coJiepiKallie CTENEHU, paJiuKalibl, JJOTapu(pMbl U TPUTOHOMETPUUECKUE (YHKIIMH, UCIIONb3Ys
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

J BBIUMCIIATh 3HAYEHHUS IO 3a/JlaHHOMY 3HAYEHHIO apryMeHTa Mpu pa3InyHbIX
crocobax 3aaHus PyHKINH;

o OTpeNieNIATh OCHOBHbBIE CBOWCTBA YHUCIOBBIX (YHKIMHA, WJUIIOCTPUPOBATH HMX Ha
rpadukax;

. CTpOUTh TpauKU U3yYEHHBIX (YHKIMI, WIUTIOCTPUPOBATH MO IpaduKy CBOICTBa
AJIEMEHTApHbIX (PYHKLIN;

o UCIIOJIb30BaTh MOHATHE (DYHKLIUU JIJIsl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

o MCIIOJIb30BaTh NPUOOPETEHHbIEC 3HAHUS U YMEHHS B IPAKTUUECKOW AESITEIbHOCTH U

MOBCE/IHEBHON W3HU JUIsl ONMCAHUSA C TOMOIIbIO (PYHKUMH pa3IUYHBIX 3aBUCHMOCTEH,
NpeJCTaBIeHUs UX rpapMuecKu, UHTepIpeTaliy rpauKoB;

. HaXOJUTb IIPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINMH;

o UCIIOJIb30BaTh TMPOM3BOJHYIO JJIsi TPOBEAECHUS NPHUOIMKEHHBIX BBIYUCICHUH,
pemath 3aJadyd MPHUKIAJHOTO XapakTepa Ha HaXOXKJIeHUE HauOOJIbIIEr0 M HaWMEHBIIETo
3HAYEHUS;

° BBIYHCIIATH B HpOCTCfIIHHX CcIydadx Iuiomaagud H 00BEMBI C HCHOJIb30BAHUEM
OMMpECACIICHHOI'O MHTETpajia,
L4 HCIIOJB30BaTh HpI/I06pCTCHHBIe 3HAaHUSA U YMCHHA B HpaKTH‘{CCKOﬁ JACATCIIBHOCTH U

MOBCEIHEBHON KM3HU JJI PEIICHH 3aJad, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX H
¢usznuecknx, Ha HaumOOJbIIME W HAUMEHBIINE 3HAYEHUS, Ha HAaXOXXIEHHE CKOPOCTH U
YCKOPEHUS;



° peliaTh panroHANbHbBIE, TTOKa3aTeNbHEIE, Torapu(MuuecKue, TPUTOHOMETPUUIECKUE
ypaBHEHUS, CBOASIIMECA K JIMHEMHBIM M KBaJpaTHBIM, a TaK)K€ aHAJIOTMYHBIE HEPABEHCTBA U
CHCTEMEL,

L4 HUCIIOJIB30BAaTh Fpa(l)I/I‘IeCKI/Iﬁ MCTOJ PCIICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

L4 I/I306pa}KaTB Ha KOOpHHHﬂTHOﬁ IIJIOCKOCTHU PCIICHUA ypaBHeHHﬁ, HCPABCHCTB H
CHUCTEM C IBYMS HCU3BECTHBIMU,

L4 COCTaBJIATb W PCIIATh YPAaBHCHUSA KW HCPABCHCTBA, CBA3BIBAIOIIUC HCU3BCCTHLIC
BCJIIMYMHBI B TCKCTOBBIX 3aJadax,

L4 HUCIIOJIB30BAaTh HpI/IO6peTCHHBIe 3HAHUA U YMCHHS B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH U

MOBCEHEBHON JKWU3HM JJIsi TIOCTPOCHUS M WCCICIOBAHUS IMPOCTEHIIMX MaTeMaTHYECKHX
MOJICIICH;

° pemarh MpocTeHIne KOMOMHATOPHBIE 3aJadyd METOJOM Iepedopa, a Takke ¢
HCITOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

° BBIYUCIIAITH B MPOCTEHININX CIIyyasiX BEPOSTHOCTH COOBITHH Ha OCHOBE IOJCYETa
YHCIa HCXO/0B;

L] HUCITIOJIB30BAThH HpI/IO6peTeHHBIe 3HAHUA U YMGHI/HI B HpaKTI/I‘IeCKOﬁ NCATCIIBHOCTHU U
HOBCG[{HGBHOﬁ JKU3HU U1 aHaJIinu3a peaJII)HI)IX YHUCJIOBBIX OAaHHBIX, HpeILCTaBHGHHBIX B BUIC
rpaduKOB M JUarpaMm, a Takke Uil aHaM3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

o pacro3HaBaTh Ha YepTeKaX M MOJENAX IMPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

o OIMCHIBATh B3aHMHOE PACIIOJIOKEHUE NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

o aHAJIM3UpPOBaTh B MPOCTEHIIMX Cilydasx B3aUMHOE PpACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

o n300paxkaTb OCHOBHbIE MHOTOTPAaHHMKHU W KPYTJIbIE TEJa; BBIIOJHATH YEPTEKHU I10
YCIIOBHSM 3ajiay;

o CTPOUTH MpoOCTeiIINe cedeHus: Ky0a, IPU3Mbl, TUPAMUIbL;

J pemary IJIaHUMETPUYECKHE U IPOCTEHIIME CTEPeOMETpUYECKUE 3aJaud Ha
HaXO0X/IEHUE T€OMETPUUYECKUX BEJTNUMH;

o UCIOJIb30BaTh MPU PELICHUU CTEPEOMETPUUYECKHX 3aJ]1au INIaHUMETpUUYecKre (aKThl
Y METOJBI;

J IIPOBOAMTD JJOKA3aTeNbHbIE PACCYXKACHUS B X0/1€ PELLICHUS 3a1a4;

o MCIIOJIb30BaTh NPUOOPETECHHBIEC 3HAHUS U YMEHMS B IPAKTUUYECKOU AESITETbHOCTU U

MOBCE/IHEBHON JKM3HU JJIs HCCIEeI0BaHUS (MOAETMPOBAHUSA) HECIOXKHBIX IPAKTUYECKUX
CUTyalluii Ha OCHOBE U3YyYEHHBIX (POPMYIN U CBOMCTB (UIyp, a TAKXKe BBIUUCIECHUS 0OBEMOB U
IUIOMIAJEH TOBEPXHOCTEM IMPOCTPAHCTBEHHBIX TEJI NPH PEIICHWM IPAaKTHYECKUX 33aJ]1ad,
UCTOJIb3Ys MPU HEOOXOTUMOCTH CIIPABOYHUKHU M BBIYMCIIUTENbHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJaroUIHiics JOKEH 3HATh!

o 3HAYECHUE MATEMaTUYECKON HAayKHW JUIs PELICHHs 3a7a4, BO3HUKAIOIIMX B TEOPUU U
IIPaKTHUKE; MHAPOTY U B TO KE BPEMsI OTPAHUYEHHOCTh IPUMEHEHHSI MAaTEMAaTHYECKUX METOJIOB
K aHAJIU3Y U MCCIIeIOBAaHUIO MTPOIIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

. 3HAUYEHHE IMPAKTHUKM M BOIPOCOB, BO3HUKAKOIIMX B CaMOM MaTeMaTUKE JUIs
dbopMUpOBaHUS M Pa3BUTHS MaTEMaTHMUECKON HayKH; MCTOPHUIO Pa3BUTHsS MOHITHUS YHCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS TE€OMETPHUH;

. YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKHUX PACCYXKACHUH, HX
IPUMEHUMOCTh BO BCEX 00JIACTAX UEIOBEUYECKOM NesTeIbHOCTH;
J BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MTPOLIECCOB OKPYKAKOLIETO MUPA.



OcBoenmne coaepxaHusg y4eOHOW JAUCHUIUIMHBI «MaremaTtuka»  oOecrednBaeT
JOCTH)KEHUE 00YJaIOUIMMHUCS CIIEAYIOIIHUX Pe3yIbTaTOB:

o JIMYHOCTHBIX:

—  c(hOpMHUPOBAHHOCTh IPEJCTABICHUH O MaTeMaTHKe KaK YHUBEPCAJIbHOM S3bIKE
HAyKH, CPEICTBE MOJEIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UACIX U METOJAX MaTEMaTHKU;

—  IIOHMMaHUE€ 3HAYMMOCTM MAaTEeMaTUKU JJs HAay4YHO-TEXHHUYECKOIo Iporpecca,
c(OPMHPOBAHHOCTh OTHOLICHHUS K MAaTeMaTHKE KaK K 4acTHU OOIIEYETIOBEYECKOH KYIbTYpHI
yepe3 3HAKOMCTBO C MCTOPHEH DPa3BUTHS MATEMATUKH, DBOJIIOLIMEH MAaTeMaTUYECKUX UIEH;

—  pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)keHHUS,
QITOPUTMUYECKON KYyJIbTYpHl, KPUTUYHOCTH MBIIUICHUS HA YpPOBHE, HEOOXOIUMOM JUIS
Oyaymelt nOpodeccHOHaNbHOM  IEATENBHOCTH, [UId  HPOAOIDKEHHMs  0Opa3oBaHUS U
camMo00pazoBaHus;

—  OBJIAZICHHE MAaTeMaTHYECKUMHU 3HAHMSAMM M YMEHHUSMH, HEOOXOIMMBIMHU B IIO-
BCEIHEBHOW JKU3HM, JUUISI OCBOCHUS CMEXHBIX €CTCCTBCHHOHAYUYHBIX JUCLUIUIMH U JIHACLUUIUIMH
npoeCCUOHATBHOTO IMKJA, JUIi TOJY4YeHHs O0pa3oBaHHMs B OONACTAX, HE TpeOyromux
yri1yOJeHHON MaTeMaTHu4ecKoi OATrOTOBKY;

—  TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOpPa30BaHUIO, Ha
IPOTSKEHUM BCEW JKU3HM; CO3HATENbHOE OTHOILIEHUE K HENPEPHIBHOMY OOpPAa30BAHMIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(hecCHOHaIbHOM U 00IECTBEHHOM JesITENbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPUYECKON U OTBETCTBEHHOU

—  OTHOIIEHHE K HpOPECCHOHATBHOM IEeATEIbHOCTH KaK BO3MOYKHOCTH Yy4yacTHs B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIICHAIIMOHAIBHBIX IPO0JIEM;

. MeTanpeaMeTHbIX:

—  YMEHHUE CaMOCTOSITENIbHO ONPENENATh LEIU JESITENIbHOCTH M COCTaBJIATh IUIAHBI
JeSITEIIbHOCTH;

—  CaMOCTOSATEIBHO OCYLIECTBIIATH, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JAEATEIBHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTHKEHUS TIOCTABICHHBIX LIEICH U pean3alyu
IUTAHOB AESITETbHOCTH;

—  BbIOMpATh yCHEIIHbIE CTPATErMU B PA3IUYHBIX CUTYalLUsX;

—  yMEHHuE NPOIYKTUBHO OOLIaThCs M B3aUMOJIEMCTBOBATH B MPOLIECCE COBMECTHOU
JeSTEIbHOCTH, YYMTHIBaTh IMO3ULMUU JPYTUX YYACTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO
pasperatb KOH()IUKTHI;

—  BJIQJICHUE HaBBIKAMHU I103HABATEIbHOM, y4eOHO-HCCIE0BATENbCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooiem;

—  CHOCOOHOCTh M TOTOBHOCTH K  CaMOCTOSATENBHOMY IOMCKY METOJIOB pPELICHHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOI0B NIO3HAHUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOATEIbHOW MH(OpPMallMOHHO-TT03HABATEIbHOMN
JIeSITEIbBHOCTH, BKJIIOYasi yMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(pOpMaluy,
KPUTUYECKH OLIEHUBAThb M MHTEPIPETUPOBATh MHGPOPMALMIO, MOIYYaeMYI0 M3 pa3iIMYHbIX
MCTOYHUKOB; BJIAJICHUE S3bIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO M3JIararb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

—  BJIaJIcHUE HaBBIKAMU IO3HABATEJIbHON pe(dIeKCHU KaK OCO3HAHUS COBEpLIAeMbIX
JIEUCTBUM W MBICIUTEIBHBIX IPOILIECCOB, UX PE3YyIbTAaTOB M OCHOBAaHUM, TPAaHULl CBOETO
3HaHMS W HE3HAHMs, HOBBIX IIO3HABATEJbHBIX 3a7a4 U CPEICTB IS X JOCTHXKEHUS;

—  IIeNIeyCTPEMJICHHOCTh B IOMCKaX M NPHUHATUU PEUICHHH, COO0pa3UTEeIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUMN; CIIOCOOHOCTh BOC- MPUHUMATD
KpacoTy U FapMOHUIO MUDA;

L4 IpeaAMETHBIX.
— C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJICHI/Iﬁ 0 MaT€MaTUKE KaK 4aCTu MHpOBOfI KYJIbTYPBI U
MECT€C MaAaTCMaTHKH B COBpeMCHHOﬁ OUBUIN3AllNH, crmoco0ax ONHCaHUsA  SABJICHUH
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peaJbHOrOMHpa Ha MaTeMaTHYecKOM  s3bIKe; C(HOPMHUPOBAHHOCTb IPEACTABICHUH O
MaTEMAaTHYECKUX IOHATHAX KaK BaXHEUIINX MAaTEMaTHYECKHX MOJCIAX, IO3BOJIAIOIINX
OIMUCBHIBATh U U3y4aTbh pa3HbIC IIPOLIECCHI U SBICHUS,

—  IIOHMMaHUE€ BO3MOXXHOCTH aKCHOMAaTHYECKOIO IIOCTPOCHHS  MaTeMaTUYECKUX
TEOPUL;

—  BJAJeHUE METOJAaMM JI0Ka3aTelIbCTB U AJTOPUTMOB PEIICHHs, YMEHHE HX IPHMeE-
HSATB, IPOBOJUTH 10KA3aTEIbHBIEC PACCY)KICHUS B XOJE PEIICHU 3a/1a4;

—  BJIQJICHUE CTaHAAPTHBIMU IIPUEMAMU PELICHUs PAlOHAIBHBIX U UPPALMOHAIbHBIX,
IIOKA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHMI M HEPABEHCTB, UX CHUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JIS II0- UCKA ITYTH PELICHHUS
Y WUIFOCTPALMY PELICHUSI YPABHECHUN U HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTb MPEJCTABICHUH 00 OCHOBHBIX MOHATHSX MaTeMaTHYeCKOTro
aHalM3a W UX CBOMCTBAX, BJIAZICHHE YMEHUEM XapaKTepU30BaThb IOBeJIEHHE (QYHKIUM,
UCIIOJIb30BAaHUE MTOIYYEHHBIX 3HAHUM IS OIIMCAHUSA U aHAIN3a PEAIBHBIX 3aBUCHUMOCTEH;

—  BJAJICHUE OCHOBHBIMU IOHATHSAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX I€OMETpHYE-
CKuX (hurypax, ux OCHOBHBIX CBOMCTBax;

—  c(hOpMUPOBAHHOCTh YMEHUS PaCIO3HABAaTh reOMETpUYECKHe (UTYpPHI HA YepTEeKax,
MOJEIISIX U B PEAIBHOM MHUPE;

— IPUMEHEHHE U3YYECHHBIX CBOMCTB reoMeTpuuyecKuX GUryp u Gopmysn AJis pelieHus
Ir€OMETPUYECKHX 3a/1a4 U 3314 C IPAKTUYECKUM COJIEpKAHUEM;

— c(OpPMHPOBAHHOCTh MPEJCTABICHUNH O MpOLECCax U SBJICHUSAX, UMEIOIUX BeEpo-
ATHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE, OCHOBHBIX IMOHATHUAX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— YMEHUN HAaXOOUThb W  OLEHUBaTb  BEPOSATHOCTH HACTYIUIEHUS COOBITMHA B
IIPOCTEHNIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHbBIE XapaKTEPUCTUKU CIIy4alHbBIX BEJIUYHH;

— BIIQJICHUE HABBIKAMM MCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pellIeHnN 3a1a4.

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

OK 01.Bbibuparp cmocoObl  pemeHuss 3a7a4  Npo(eCcCHOHAIBHOW  JeSTENbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEICTBAa IIOMCKA, aHAJIW3a WM HMHTEPIpPETALUU
nHpopMauu M HHGOPMALMOHHBIE TEXHOJOTUH JUIsl BBIIOJHEHHS 3aj1ad MpodeccnoHalbHON
JESATENBHOCTH.

OK 03. IlnanupoBaTh U peanu30BbIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, MNPEIIPUHUMATENBCKYIO JESITeIbHOCTh B NPOQPECcCHOHATIBbHON cdepe, HCIOoJIb30BaTh
3HAHUA 110 PUHAHCOBOI IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSsX.

OK 04. 3¢ddexTnBHO B3aMMOIEHCTBOBATh U PaOOTATh B KOJUIEKTUBE U KOMaHJIE.

OK 05.0cymecTBisiTh YCTHYHO M TUCBMEHHYI0O KOMMYHHKAIMIO HA TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLUATBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBiATh TpaxJZaHCKO — MATPUOTHUYECKYH) IO3WILHI0, JIEMOHCTPUPOBATH
OCO3HaHHOE TOBEJCHHUE HAa OCHOBE TPAJMIIMOHHBIX OOIIEYETIOBEYECKHX LEHHOCTEH, B TOM YHUCIIE C
Y4€TOM T'apMOHU3AINHN MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOUICHUH, TPUMEHATh CTaHAAPTHI
AHTUKOPPYILIMOHHOIO IOBEICHUS.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KAIOLIEH cpefibl, pecypcocOepekeHNI0, TPUMEHSTh
3HaHUS 00 M3MEHEHHWH KJIMMaTa, MPUHLUIIBI OEPEeKIUBOTO MPOU3BOJCTBA, F3(P(PEKTUBHO IEHCTBOBATD
B UPE3BBIYAIHBIX CUTYALIHSIX.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUILIMHBI

Bup yuedHoii padoTbl O0bem yacoB
MakcumanbHas yyeOHasi Harpys3ka (Bcero) 324
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 312

B TOM YHCJIC:

JabopaTopHbBIC PAOOTHI -

IIPAKTUYECKHE 3aHITHS 142

KOHTpOJIbHAsI paboTa 1
KypCOBOM MPOEKT -
caMmocCTosITeNIbHas paboTa 00ydaronerocs 6
KoncyabTanumn -
IIpomexxyrouHast aTrecTanus B GopMe KOHTPOJIBLHON paboThI, SK3aMeHa 6




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILINHBI MaTeMaTuka

KoJu1-Bo yacoB no
pas3jienam u
TeMaM OcBa | Ypose
HauMenoBanue = ¥ § eMblIe HbL
Ne . = 2. TpeOoBaHue K pe3y1bTaTaM 0CBOCHHS
3aHSATHH, JJa0OPAaTOPHbIE U NPAKTHYECKHE S 2% 3jieMe | 0CBOeH
3aHATHA - 2SS AUCHUILTHHBI
3aHATHA o s 5 E% HTBI usi
@ = =
Q .3 = £ KOMII
Sl -
- eTeH
& uii
1 2 3 4 5
Pasgen 1 IloBTOpeHHMe Kypca MaTeMaTHKH OCHOBHOM 18
IIKOJIBI
Tema 1.1 Lenp u 3agaun MaTeMaTUKU NPU OCBOCHUU 2 3HaTh: 3HaueHWe Maremaruuecko Hayku i | OK 01
CHEIUAIBHOCTH pelieHus 3a7a4, BOSHUKAIONINX B Teopuu u mpaktuke; | OK 02
1 . 2 3HaYEHUE NPAKTHUKH U BONpPOcoB, Bo3HHMKaroumx B | OK 03 1
Maremarnka B IpaKTUUECKON AESTEILHOCTH. .
camoii Matematuke ansi ¢opmupoBanus u pazsutus | OK 04
Henu wu 3amaum MU3y4eHUS MaTEMaTUKU B -
MaTeMaTU4YeCcKOW HayKH; ucTtopuro pa3BuTus noustus | OK 05
YUPEXKICHUAX CpeIHero .
YHUCJIa, YHUBEpCAJIbHBIM Xapakrtep 3akoHOB Jjoruku | OK 06
npo¢ecCuoHaIbHOTO 00pa30BaHUS. .
MaTeMaTUYeCKUX PACCYX ACHUM, UX MpuMeHUMocTh Bo | OK 07
BCEX 00JIACTSAX YETOBEYECKOU NIeSATENbHOCTH.
Tewma 1.2 Yncna v BEIYUCTICHUS 4
2 . 2 METb:BBINOJIHATHICHCTBUS MOJIOKUTEIBHBIMUA U 1,2
HenicTBus c MOJIOKUTETBbHBIMU u yme 0 Jlenc ¢ HoloxHTe 5 '
. TPUIATEILHBIMU YU CIIAMHU HCTBUS SIMH
OTPULIATENIBHBIMA ~ YUCJIAMH, JEUCTBUS C oTpunarern ClIaMH, JIeHC ¢ Apo ’
apoGsmi.  JleHCTRBES €O CTemeHAMH, JNENCTBUS CO CTEMEHsSMHU, ONepupoBaTh (hopmynamMu
K HHOT HOXKCHUSI.
(hOpMyIBI COKPAIIEHHOTO YMHOYKEHHUS. COKPAMICHHOTO yMHOMC
3 2 ME€Th: HAXOAWTh I HT OT 4YHuCJla, YUCIO I
[IpocThie U cOKHBIE MPOLEHTHI. yme ol POUCHT -0 ’ ¢lo- 1o
3aITaHHOMY TIPOIEHTY
Tema 1.3 I'eomeTpus Ha IOCKOCTH 2
4 2 HaTh: BUJBI IIOCKUX (QUTYp H Th BBIYHCIIATH UX
Buapl minockux Guryp u ux miomas. 3na AR TLIOC buryp 1 yme cn
1011
Tewma 1.4 YpaBHeHUs 1 HepaBEeHCTBA 4




5 Jluneiinsle,  KBagpaTHble,  ApoOHO  —
JINHEWHBIC YPaBHEHUS.

6 .
JIunelinble,  KBagpaTHble,  ApPOoOHO  —

JIMHEHHBIC HCpPaBCHCTBA.

YMeTb: pemiath JMHEHHBIC, KBaJIpaTHbIE, OPOOHO —
JMHEHBIEC YPABHEHUS U HEPABEHCTBA

Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB

7

CucrteMbl  JUHEWHBIX U HEJIUHEHHBIX

YpaBHEHUI.

8
Cucremsbl HEPaBCHCTB.

YMeTh: pematb CUCTEMbl JIMHEHHBIX U HEIMHEHHBIX |,
YPAaBHEHUW U CUCTEMBI JINHENHBIX HEPABEHCTB

Tema 1.6 BxogHO#H KOHTPOJIb

9

Boruncnenus u npeoOpa3zoBanus. Y paBHEHUS
1 HEpaBEHCTBA. | 'eoMeTpus Ha INIOCKOCTH.

YMeThb BBITIOJIHATH alreOpandeckue mpeoOpa3zoBaHUs
u BBIYMCIICHHS, UCIIONb3Ys NEUCTBUS c
MOJIOKUTETFHBIMU U OTPUIATEIBHBIMU  YHCIIAMU,
JNeUCTBUS C Jpo0sSMHU, JEUCTBHUS CO CTENEHSMHU,
(GbOopMyIbI  COKpAIIEeHHOTO YMHOEHHS; BBIYUCIATH
AIIEMEHTHI U IJIOIAH TIOCKUX QUTYp

3HaTh MOHATHE KOMIUIEKCHOIO YHCIIA; YMETh: BBINIOJNHATh JICUCTBUS C
Pa3nea 2 KommiekcHbIe YHCJIA N
KOMIUICKCHBIMU ~ YHCIIaMH B ajreOpawdeckoil  ¢opme, HAXOIUTh  MOIYJb
KOMILIEKCHOTO YKCIIa
10 IlousiTHE KOMIUIEKCHOIO 4YHCiIa. Buasl 3HaTh W yMeTh:  BbIIONHATH  jeiictBus ¢ | OK 01 1,2
KOMIUIEKCHBIX ~ uuncen. Dopma  3amucu KOMIUICKCHBIMH YHCJIaMH B ajiredpanveckoil dopme,
KOMIUIGKCHOTO  4ymcia  (TeoMeTpudeckas, HAXOJUTh MOIY/Ib KOMILIEKCHOTO YKCia

anre6pqueCKa${, TpI/IFOHOMeTpI/I‘{eCKaﬂ).

11 JleficTBUSIT C KOMIUIEKCHBIMH 4YHCIIaMH B
anreOpanyeckoit popme.

10




Pa3nen 3 YpaBHeHUs1 1 HepaBEeHCTBA

20

YMeTh  omepupoBaTh  MOHSATHSIMHU:

npeoOpa3oBaHue, YypaBHEHHE,

TOXKIECTBO,  TOXKIECTBEHHOE
HEPaBEHCTBO, CHCTEMa YpaBHEHUU U

HEPAaBEHCTB, PAaBHOCWUJIBHOCTh YpAaBHEHUH, HEPABEHCTB U CHCTEM,
10 paloHaibHbIe, YMETh pEllaTh ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3IUYHBIX IPUEMOB; IPUMEHATh YpaBHEHHsI, HEPABEHCTBA, NX
CUCTEMBI JJI PELIEHUS MAaTEeMAaTUYECKUX 3aJad U 3ajad U3 pa3iIMuHbIX
o0acTeil HayKH U peanbHOM KU3HU
Tema 3.1 PaBHOCHJIBHOCTb ypaBHEHMII UM HEPABEHCTB. 8 6
OOu1re MEeTOABI peIeHus
12 [IpakTnueckoe 3anstHe. PaBHOCHMIBHOCTH 2 YMeTh pemiath ypaBHeHuUs, HepaBeHcTBa U cucteMbl ¢ | OK 01 1,2
ypaBHeHui.  OOwmME  METOABI  pEIICHHUS 2mp MMOMOIIBIO PA3JIMYHBIX TPUEMOB; IPUMEHSATH OK 02
YpaBHEHHH. ypaBHEHHUS, HepaBEHCTBA, NX cHcTeMbl uis pemenns | OK 03
13 [IpakTnueckoe 3aHsATHE. PaBHOCHUIBHOCTH 2 OK 04
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IuuHbIX
HepaBeHCTB. OOmme MeToIbl  pelieHus 2mp O . OK 05
HEPaBEHCTB. YK I peaIbHOM JKH3HH OK 06
OK 07
14 Omnpenenurenu  BTOPOITO U TPETHETO 2 3HaTh: METO/Ibl BEIYMCIICHHUS ONIPEACIIUTEICH BTOPOTO
nopsakoB. Metong Kpamepa B pemieHun U TpeThero nopsaakos, popmynsl Kpamepa
CHCTEM JIMHENHBIX YPaBHEHHUI.
15 IIpakTnueckoe 3ansTue. Pemenue cucrem 2 o YMeTh: pemaTh CUCTEMBI JINHEWHBIX YPaBHEHUN
JMHENHBIX ypaBHeHU MeTonoM Kpamepa. P metonoMm Kpamepa
Tema 3.2 I'paduyeckuii MeToa pelIeHUS YpaBHEHHI, 8 2
HEPaBEHCTB
16,17 | OOmme MeToapl pelIeHHS  HEPaBEHCTB 4 YMmeTppemaTh HEpaBEHCTBA C MOMOILIBIO PA3IIMUHBIX 1,2
(mepexo1 OT CpaBHEHUS 3HAYCHHWH (YHKIIUU TIPHEMOB
K CpaBHEHHIO 3HAUEHUH apryMeHToB [Uis
MOHOTOHHBIX (YHKIUH, METOJI HHTEPBAJIOB,
(GYHKIMOHATIBHO — rpaMueCcKuil METON).
18 ['paduueckuii MeTo] pereHusl HEpaBeHCTB U 2 YMeThb peniatb HEpaBeHCTBA W UX CHCTEMBI
UX CHCTEM rpaMuecKuM METOJIOM
19 [MpakTnyeckoe 3aHsTHE. PemeHne ypaBHeHHN 2 2np YMeTh pelrath ypaBHEHUsI U HEPABEHCTBA C TOMOIIBIO
Y HEPABEHCTB. pa3IMYHBIX TPUEMOB
Tema 3.3 YpaBHEeHMs U HEpaBEHCTBA C MOJIYJIEM 2

11




20 Onpenenenne  monynsa.  [Ipocrefimiue 2 YMeTs  pemiatb  OpoCTeWIIMe — ypaBHEHHS U 1,2
ypaBHEHUS c mopynem.IIpocrenimue HEPABEHCTBA C MOIYJIEM
HEPABEHCTBA C MOJYJIEM.
Tema 3.4 CocraBienue u penieHne npodecCHOHaTbHBIX 2 o
3aJ1a4 ¢ MOMOUIbIO ypaBHEHUH. P
21 [IpakTuueckoe 3ansaTue. Pemenne TeKCTOBBIX 2 YMeTh NpUMEHATH YpaBHEHUsS, HEPABEHCTBA, MX 1,2
3a1ad. o CHUCTEMBI Ui pEUICHHS MaTeMaTHYeCKUX 3ajad u
p 3aa4 U3 Pa3IMYHBIX O0JIacTell HAayKh M pealbHOMN
KHU3HU
Pa3nen 4 Crenenn u kopHu. CTeneHHasi QyHKIMS 18 3HaTh: CBOMCTBA CTENEHU U KOPHS
12 YMeTh: HaXOUTh 3HAYCHHUS KOPHS, CTEIIEHH, Ha OCHOBE OIpEIesICHUS,
UCIIONB3YSl TMpU  HEOOXOJUMOCTH  HMHCTPYMEHTaJbHbIE  CpPEICTBA;
M10JIb30BATHCSl MPUOIMHKEHHOW OLIEHKOM MPH MPAKTUYECKHUX pacdeTax
Tema 4.1 Crenennast GyHKIUS, €€ CBONCTBA 10 6 OK 01
22 Kopnu HaTypanbHOH CTENEHM U3 YUC/Ia U MX 2 OK 02 1,2
CBOWCTBA.
23 2 OK 03
[Ipaktuyeckoe 3anaTue. Oynkunn VX, ux 2mp OK 04
rpadMKu ¥ CBOWCTBA. YMeTh: HaXOAUTh 3HAUYEHUS KOPHSI, CTETICHH, Ha OK 05
24 g;ecré%%l’é&gemmmeﬂbm’m TIoKa3aTe/ieM, 2 OCHOBE OIPEEIECHHs, UCIIOb3Ysl IPU HEOOXOQUMOCTH | OK 06
o5 ) 5 WHCTPYMEHTAJIBHBIE CPEJICTBA; ITOJIb30BATHCS OK 07
I[Ipaktryeckoe 3anaTue. CTeneHHbe m NpUOIMKEHHOM OLIEHKOH NMPH MPaKTHYECKUX pacdyeTax
¢byHKIMH, UX TpadUKK U CBOICTBA. p
26 ITpakTuueckoe 3anstue. IIpeodpasoBanue 2 o
CTETIEHHBIX BBIPAKCHUH. p
Tema 4.2 UppanonaibHble ypaBHEHUS U HEPABEHCTBA 8 6
27 WppanmoHansHbie ypaBHEHUS. 2 1,2
HppanroHansHbIe HEPAaBEHCTBA.
VYMeTh penaTh HeCI0KHbIE UPPALMOHATIbHbIE
28,29 HpaKTI/I‘leCKOC 3aHATHUC. Hpeq6pa30BaHI/Ie 4 41 YpaBHEHUA U HEPABEHCTBA; BBIIIOIHSITH
AppatiroHatb HIX BHIDAHSHHPL P npeoOpa30BaHus HPPALMOHATBHBIX BBIPAKEHHH
30 IIpakTuyeckoe 3ansaTue. Pemenue 2 o peobp ppall p
MppalMOHATbHBIX YPAaBHEHUH U HEPABEHCTB. p
Pasnen 5 okasaTenbnast byHKis 10 YMeTh UCHOIb30BaTh TpaduK MOKa3aTeNbHOW (YHKUUHU IS U3YUYEeHUs
8 MPOIIECCOB M 3aBHCUMOCTEH TpH pEIIeHUH 3ahad U3 JIPYTUX ydeOHBIX

IIPEAMETOB U U3 peajbHOW JKU3HU, PEIICHUS IIOKA3aTENIbHbIX YPaBHEHUU
Y HEPaBEHCTB

12




31 [ToxkasarenpHas (QyHkuus, ee TpaQuKk u 2 OK 01 1,2
CBOWCTBA. OK 02
32 IIpakTtuueckoe 3amarue. IlokasarenbHble 2 m
ypaBHEHHUSL. p 5 OK 03
33 [Ipaktuueckoe  3anstue. IlokazarenbHbIe 2 2up YMeTh CTpOUTH rpaduK MOKa3aTEIbHON (PYHKIINH; OK 04
HCPAaBCHCTBA. peuars roKas3aTelbHbIe YpPaBHEHUS U HEPABEHCTBA OK 05
34 [TpakTthdyeckoe 3aHATHE. PEHIEHHE CHCTEM 2 o
MOKa3aTeJIbHBIX YPABHCHUM. p OK 07
35 ITpakTuyeckoe 3aHATHE. Pemenue 2 o
[I0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB. p
Paznen 6 Jlorapudmer. Jlorapupmudeckas pyHkuus 24 YMeTh HuCHoibp30BaTh rpaduk JorapupMUUECcKoit byHKIMU I
12 M3YYEHHUS MPOIECCOB M 3aBUCHUMOCTEH IpPHU pEHICHUU 3a/1ad U3 JIPYrux
y4eOHBIX MPEIMETOB U U3 PEANbHOM JKU3HHU, PEUICHUS JIOTapU()MUIECKUX
YpaBHEHUI U HEPABEHCTB
36 Jlorapupm qyuca. OcHoBHOE 2 OK 01 1,2
Jorapu(MUUECKOe TOXKAECTBO. JlecaTndHbIe 3HaTh: OIpeesieHue Jorapudma, BUAbI JorapudmMos OK 02
Y HaTypaJIbHBIE JIOTapH (MBI, YHCIIO €.

37,38 | CeoiictBa JsiorapugmoB. Ilepexon k HOBOMY 4 YMeTh Mob30BaThCsl CBOWCTBAMH JOTapHU(PMOB OK 03
OCHOBAHHUIO. orapuMupoBaHue u " OK 04
NOTeHIHUPOBaHHUE. METh MOHATHE O JOorapu(PMUPOBAHUH U

MOTEHIIMPOBAHUHT OK 05

39,40 | Ilpaktuueckoe 3anstue. [IpeobpasoBanus 4 . YMeTh BBINONHATH HECIOXKHbIE TPe0Opa3oBaHus OK 07

Jorapu(MHUIECKUX BBIPKECHUH. P J0orapu(pMUUECKUX BBIPKEHUH

41 Jlorapudmuueckas ¢pyHkus, ee rpapux u 2 YMeTh cTpouts rpaduk gorapupmuueckoit GyHKIUU
CBOMCTBA.

42 Jlorapudmuyeckie ypaBHEHHs, OCHOBHBIC 2 YMeTh pemath JorapupmMuueckie ypaBHEHUs U
IPHUEMBI UX PEIIeHHs (METOJ BBEIEHUS HOBOM
IIEPEMEHHON, METOJI TOTCHIIUPOBAHNS, norapuMUIECKHE HEPABEHCTBA
(GYHKIMOHATBHO — rpadMuecKUuil METON).

43 Jlorapugmuueckue HepaBeHCTBA, OCHOBHbIE 2
MIPUEMBI UX PEIICHHUS.

44,45 [IpakTuueckoe 3ansitue. Pemenune 4 .

Jorapu(MHUUECKUX YPaBHEHUH 1 HEPABEHCTB. p

46 IIpakTnueckoe 3ansATue. Pemenue cucrem 2 o
Jorapu(PMUUECKUX YpaBHEHHH. P

47 [IpaxkTnueckoe 3anstue. [lpumenenune 2
norapudma. Jlorapudmuueckas cupaib B 2np HmeTh noHATHE O MPUMEHEHUH Jlorapupma

IIPUPOJIE, €€ MaTEMATUYECKHE CBONCTBA.
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Pa3znen 7 OCHOBBI TPUTOHOMETPHH. 38 18 YMeTh omnepupoBaTh IMOHATUSIMHU: TPUTOHOMETpUYECKHE (DYHKLIHH,
TpuroxHomerpuyeckue GyHKIMH TPUTOHOMETPUYECKUE YypaBHEHUs, HEPABEHCTBA U; YMEThb peuiaTh
YpaBHEHHUS JUIsl PEIlIeHUs MaTeMAaTUYECKUX 3a/1a4y U 3a/lad U3 Pa3IU4HbIX
oOracTeil HayKu U peaIbHOM JKU3HH; IEMOHCTPUPOBATH
YMEHHUE HUCHOJb30BaTh rpaduku (YHKUUH Ui U3YYEHHUS IMPOLECCOB U
3aBUCUMOCTEH NPU PEIICHUH 33]a4 U3 IPYruX y4yeOHBIX MPEIMETOB U U3
peanbHOM JKM3HHU; BBIpaXaTh (HOpPMyJaMH  3aBUCUMOCTH  MEXKIY
BEJTMYUHAMU
Tema 7.1 Tpuronomerpuueckue QyHKIIUN 6 2 OK 01
IIPOU3BOJILHOTO yria. PanuanHas u rpajgycHas Mepa yria OK 02
48 Panuannas u rpagycHas Mepbl yria. 2 OK 03 1,2
Ormpenenenue cuHyca, KOCUHYyca, TAHTEHCA U OK 04
KOTaHI'€HCa YHciIa. 3HAKU CHHYCA, KOCUHYCA, OK 05
TAHI'€HCA U KOTAHT€HCAa 110 YETBEPTIM OK 06
49 3aBUCHMOCTb MEK/IY CHHYCOM, KOCHHYCOM, 2 3HaTh M yMeTh: BBHIIONHATH mpeobpasopanne | OK 07
TAaHTCHCOM M KOTAHI'CHCOM OJHOI'0 M TOI'O JKC BBIPKEHUH, TPUMEHSST OPMYIIBI, CBS3aHHBIE C
yria. OCHOBHBIMH TPUTOHOMETPHUECKUMHU TOXKIECTBAMH U
50 [IpakTuueckoe 3anstue. Berancnenue 2 UX CIEICTBUSIMH, BBITIOJIHATL  MPeoOpa3oBaHUE
3HaYEHUHN TPUTOHOMETPUIECKHUX (HYHKIUH, 2np BBIpQXEHHUH, mpuMeHsis (OpMyNnbl  TPHUBEICHUS,
OTIpeJIeNIeHUe WX 3HAKOB IO YETBEPTSIM CyMMBI ¥ pa3HOCTH JBYX VIJIOB, JBOWHOTO |
Tema 7.2 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA. 4 MOJIOBUHHOTO  YTTIOB,  MpeoOpa3oBaHUS  CYMMBI
DopMyITBI IPUBEICHUS TPUTOHOMETPUYCCKUX (DYHKIIMHA B TPOU3BEICHUE U
51 OCHOBHBIE TPUTOHOMETPUIECKHE TOKIECTBA 2 MPOU3BEICHUS B CYMMY,CTPOUTh IpaUKH U3y4EeHHBIX 1,2
Y UX CJEJICTBUSL. (GyHKIWH, WIUTIOCTPUPOBATh MO TpaduKy CBOWMCTBA
52 @DopMyITBI TPUBEICHHUSI. 2 GbyHKUINH.
Tema 7.3 CuHyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH 10
IBYX aprymMeHToB. CHHYC M KOCHHYC JIBOIHOTO yTJIa. 4
DopMyITBI TOJIOBUHHOTO YT,
53 @DopMyJsIbl CyMMBI U Pa3HOCTH JIBYX 2 1,2
apryMEHTOB.
54 DopmyJTbl ABOWHOTO M TTOJIOBUHHOTO YTJIOB. 2

14




1,2

1,2

1,2

1,2

95 ®opmyiel TpeoOpa3oBaHus CYMMBI 2
TPUTOHOMETPHYECKHUX (DYHKIUIT B
MIPOU3BEICHUE U TPOU3BEACHUS B CYMMY.
56,57 | Ilpaktuyeckoe 3ansarue. [IpeodbpazoBanue 4
MPOCTEUIINX TPUTOHOMETPHUIECKUX 4mp
BBIPAKCHU I
Tema 7.4 Tpuronomerpuyeckue GyHKIMH, UX CBOUCTBA | 2
U rpaduky.
58 CaoiicTBa u rpaduku GyHKIuil y =sinx,y = | 2
COSX, Y = tgX, Yy = CtgX.
Tema 7.5 [IpeoOpazoBanue rpadukoB 2 2
TPUTOHOMETPHYECKUX (DYHKIUH
59 [TpakTuueckoe 3ansarue. Cxartue u 2
pacTspkeHHe TpaduKoB TPUTOHOMETPHYECKUX 2mp
GyHKIHH.
Tema 7.6 Onucanue npou3BOACTBEHHBIX IIPOLECCOB C 2 o
OMOIIBIO TpaduKOB QYHKIUI p
60 [TpakTudeckoe 3ansTue. Vcmonp3oBaHue 2
CBOMCTB TPUTOHOMETPHUECKUX (PYHKIIHI B 21p
po(eCCHOHATTBHBIX 3a/1auaX.
Tema 7.7006paTHble TPUTOHOMETPHUECKUE (PYHKITUH 2
61 OOpaTHble TPUTOHOMETpUYECKUE QYHKIINH, 2
uX rpauKu 1 CBOMCTBA.
Tema 7.8 TpuronomeTpuyeckue ypaBHEHUS U 10 8
HEpaBeHCTBa
62 [Ipocreiimume TpPUroHOMETpUYECKHE 2 3HaTh: METO/IbI PEUIEHUS] TPUTOHOMETPHUUECKHUX
ypaBHEHHS. ypaBHEHHH
63,64 | IIpaktuueckoe 3ansaTHe. Pemenue 4
TPUTOHOMETPHUYECKUX YPAaBHEHUH OCHOBHBIX
YMeTb: penatb TPUTOHOMETPUIECKHE YPaBHEHHUS
TUTOB (CBOJAIIMECS K KBaIPaTHBIM, 4mip
pelaeMble pa3iokKeHuEM Ha MHOKHTEIH,
OJIHOPOJIHBIE)
65 [IpakTryeckoe 3aHsTHE. 2 2np HMeTb MOHATHE O METO/IaX PEIICHHS

TpuronomeTpryeckre HEpaBeHCTBA.

TPUTOHOMCTPHUYCCKUX HCPABCHCTB

1,2
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66 IIpakTnueckoe 3ansATue. Pemenne 2 2mp 3HATbMETO/BI U YMETh pEIIaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPUUYECKUX YPABHEHUH . YpaBHEHHUS
IIpoMeskyTOYHBIN KOHTPOJIb 2 Ixp YMeTh pemiath mokasatenbHble, JorapuGMuyecKkue u
TPUTOHOMETPHUYECKUE YpPaBHEHHUsS M HEPABEHCTBA
67 Pemrenue ynpaxxHeHwHi. 1
YpaBHEHHUsI, HEpABEHCTBA, CHCTEMBI. 1 1kp
Paznen 8 IlpousBoaHasi pyHKIMH, ee IPUMEHEHHe 44 3HaTh: MNpPUMEHEHHE MaTeMaTHMYeCKMX METOJIOB K
aHaJIM3y W HWCCIEAOBAHHUIO TPOLIECCOB U SIBICHUU B
IpUpoJie U OOLIECTBE YMETh: HAXOIUTh MPOU3BOJIHBIE
22 AIIEMEHTAPHBIX (PYHKIUI;UCIIOIB30BaTh TPOU3BOIHYIO
JUIs  TpPOBEAEHUS  NPUOJMIKEHHBIX  BBIYMCIICHUH,
pemiath  3aJaydl  NPUKIAJHOTO  Xapakrepa Ha
HaXO0XKJIeHHE HauOOJIbIIEr0 M HAUMEHbIIEro 3HaYeHUs
Tewma 8.1 Ionsitue mpousBoaHoi. [IpaBuna u hopmysl 10 9 OK 01
g hepeHIIMPOBAHIS OK 02
Onpenenenue YUCIIOBOH 2 3HaTh:ONpeAeeHue 4nuciIoBoi mocienoBareabHocTr; | OK 03 1,2
68 nocnenoBarenbHocTu. CriocoObl 3aaHusd U YMETb HaXOUTh IPEECII OCIEA0BATEIbHOCTH OK 04
CBOICTBA YHCJIOBBIX IIOCJIEIOBATEILHOCTEN OK 05
rocienoBarenpbHocTH. Haxoxknenue N - ro OK 06
YJIeHa M0CIIeI0BaTEIbHOCTH, CYMMBI. OK 07
69 Onpenenenne mpesena mociaeI0BaTeIbHOCTH. 2 1,2
Beruuciienue npejiesioB nociie0BaTeIbHOCTH
70 Omnpenenenue mpenena (QyHKIMM B TOYKE U 2 Hwmets moHsTHE O mpezaene (yHKIMM B TOYKE M Ha 1,2
Ha OeckoHeyHOCTH. OCHOBHBIE CBOMCTBA OECKOHEYHOCTH
IIPEJIEIIOB.
71 [IpakTueckoe 3aHATHE. Brruucnenue 2 o YMeTh HaXOAUTh Mpeebl HECIOXKHBIX (PyHKINN
peaesnoB (PyHKIMH. P
72 [Ipupamenne aprymenTa u QyHkiuu. 3aaqu, 2 3HaTh OmNpeleNieHWe TPUpAIICHHS aprymMeHTa | 1,2
NPUBOASIINE K TOHATUIO IPOU3BOIHOM. (byHKINY; OTpeieIeHUue TPOU3BOIHOM.
OrnpenesieHne NpoN3BOTHOM.
Tema 8.2  Ilpou3BomHble  CyMMBI,  pa3HOCTH, 6 4
IPOM3BEACHHUS, YACTHOTO.
73 IIpaBuna nuddepenuupoBanus. Dopmyisl 2 3Hath: npaBuia U GopmMyIisl JUQGepeHIMPOBAHUS. 1,2

g depeHInpoBaHMSL.

Ymern HaXOJUTb TIIPOU3BOAHBIC OJICMCHTAPHBD
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3aHATHUC.
SJICMEHTApPHBIX

74,75 [IpakTnueckoe
HuddepennmrpoBanue
(GyHKIHH.

4mp

byHKIUH

Tewma 8.3 [IpousBogHas CIIOKHON HYHKIIUH

S

76,77 | Ilpaktuueckoe 3ansTHe. CruoxHas (QyHKIUS.
[Tpoun3BoHas CI0KHON HYHKIIUH.

4mp

ViMeTb MOHATHE O CIIOKHON (PYHKIIUU

1,2

Tema 8.4 [lonarue o HeNpepbIBHOCTH (HYHKIUU

78 [Tonstue HempepwiBHOW (PyHKIMU. CBOMCTBA
HenpepblBHOH  QyHKImu. CBs3b  MEXIY
HETPEPBIBHOCTHIO M TUPPEPEHIIMPYEMOCTHIO
¢GyHKIMH B TOYKE. ACHUMNTOTHI Tpaduka

byHKIIH.

Nmerp moHsITHE O HENmpepbiBHOW  (QyHKIMH, €
CBOMCTBax u CBSI3H HENPEPBHIBHOCTHK
uaudpepeHInpyeMocThio (YHKIIMH B TOUKE.

Tema 8.5 T'eomerpuueckuii M (QU3HUECKUI CMBICH
MPOU3BOTHOM

79 I'eomeTpuuecknii  CMBICT  MPOU3BOJHOM.
YpaBHEHHE KacaTeIIbHOW U HOPMAJIH.
®u3uyeckuil cMbICI TPOU3BOAHOU. BTopas
MIPOU3BOIHAS M €€ (PU3NUECKUI CMBICII.

3HATh:T€OMETPUUECKHI CMBICT MPOU3BOAHON; YMETh
COCTaBJISITh YPABHEHHUE KACATEIbHON U HOPMAJIH.

80 ®u3nyeckuil cMbICI TPOoU3BOAHOU. BTopas
MIPOM3BOIHAS U €€ (PU3HUSCKUN CMBICTT.

3Harth: (U3MYECKH CMBICT TEpBOM H  BTOPOM
MIPOU3BOAHOMN

81 [IpakTtnueckoe 3ansithe. Duznveckuii u
T€OMETPUYECKUM CMBICT TPOU3BOJHOM B
poeCCHOHABHBIX 3a]1a9ax

2np

NMers moOHATHE O NPUMEHEHHHM IPOM3BOJHOM B
npodecCHOHANBHBIX 3a/1auax

1,2

Tema 8.6 MoHOTOHHOCTB pyHKIMH. TOUYKH 3KCTpeMyMa

82 Bo3pactanme w  yObiBaHWEe  (DYHKIIHH.
Okctpemymbl  ¢yHKiuu.  VccnenoBaHue
GYHKIIMM HA MOHOTOHHOCTH M JKCTPEMyM C
TTOMOIIBIO TPOU3BOJIHOM.

83 Boimykiiocts  QyHKIMHM, TOYKHM THeperuoa.
HccnenoBanre (yHKIMU Ha BBIIYKIOCTh U
TOYKH Tepernda ¢ moMOIIbI0 TPOU3BOTHOM.

YMeTp uccnenoBarb (yHKIUIO HA MOHOTOHHOCTb U
HKCTPEMYM, Ha BBINYKJIOCTh M MEpPerud ¢ MOMOILIBIO
ITPOU3BOIHOM

1,2

1,2

Tema 8.7 MHccnemoBanme QYHKIIMHA © TOCTPOEHUE
rpauKoB
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84 Anroput™M  uccinenoBaHus — QYHKIMH | 2 1,2
IOCTPOEHHUsI  IpaUKOB € IOMOILBIO YMmeTh uccienoBaTh (YHKIUIO TO OIpeneIeHHOMY
MIPOU3BOTHOM. ATOPUTMY M CTPOUTH TpaduK C  TMOMOILBIO
85,86 [IpakTueckoe  3aHsITHE. Uccaenosanue 4 . MPOU3BOAHOMN
(GyHKIMH ¥ TOCTpOeHHE IrpauKOB. P
Tema 8.8 Haubonbiiee u HauMeHbIlIee 3HAYCHUSA 6
¢ynkumu. HaxoxkeHue ONTHMAaJbHOTO pe3yibTara C 6
MOMONIbIO TPOU3BOAHON B MPAKTHYECKUX 3aa4ax
87 IIpakTnueckoe  3aHATHE. Haxoxnenue 2 1,2
HauOOJbIIET0 W HAMMEHBILIEro 3HAYECHUN 2mp . .
F— 3HaTh: MPUKJIAJHON XapakTep MPOU3BOJHON; YMETb:
pemiath  33Jaydl  OPUKIAJHOTO  XapakTepa Ha
88,89 | IlpakTuueckoe  3aHsATHE. [Tpunoxenue 4
o HAXO0XJ/ICHWE HauOOJIbIIIEro U HAMMEHbIIIErO 3HAYCHHUS.
MPOU3BOJHOW K PEIICHUIO TPHKIATHBIX 4np
3aza4
Pa3nen 9 IlepBooOpa3Hasi pyHKIHMHU, ee MPUMEHEHHUE 20 14 3HaTh U yMETh HAXOJHWTh HEONPEAENICHHBIE HUHTETPAIbl OT HECIIOXKHBI]
GyHKIHUH, BBIYUCIATH B MPOCTEUIINX CIyYasX IJIOMAAHN C UCIIOIb30BaHHEN
OTIPENICIICHHOTO HWHTETpaia; WCIOIb30BaTh MPUOOPETEHHBIE 3HAHUS 1
YMEHHSI B PAKTUYECKOU IEATEIBHOCTH JIJISl pEIeHHs] IPUKIIAJAHBIX 33124
Tema 9.1 [lepBooOpasnas ¢pynkuuu. [IpaBuna 2 OK 01
HaXO0’KJICHUsl IepBOOOPA3HBIX OK 02
90 [TonsaTne IepBOOOPaA3HOM byHKINH. 2 OK 03 1,2
ITonsTne UHTEIPUPOBAHUSA. IIpaBuina OK 04
HaXO0XICHUS NIepBOOOPA3HBIX. OK 05
Tema 9.2 HeomnpeneneHHslii W ONpeaeTIeHHBIN 12 8 OK 06
WUHTETPaJIbI 3HaTh U yMETh HAXOMUTh HeomnpeneneHnbie uuterpany OK 07
91 HeomnpenenenHslit MHTErpal U €ro CBOMCTBA. 2 OT HECIIO)KHBIX (YHKLUUH, MCIONAB3Ys CIPABOYHBII 1,2
OCHOBHBIE TAOJINYHBIE HHTETPAITBL. MaTepHall; BEIYUCISTH ONPEICICHHBIE HHTETPAIbI
92,93 [Ipaktnueckoe 3anstue. HemocpenctBeHHoe 4 .
MHTErpupoBaHue QyHKIH. P
94 OnpeneneHHblil UHTETPAll U €ro OCHOBHBIE 2 1,2
CBOWCTBA.  BpIumcneHwe  ompeneneHHBIX
uHTerpajgoB  mo  ¢opmyne  HproToHa-
JleitOHuna.
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95,96 | IlpakTmueckoe 3aHsTHE. Brruncnenue 4 .
OIIpEeJICJIEHHBIX HHTETPAJIOB. P
Tema 9.3 [lonstue 00 ONpeAEICHHOM MHTErpaje Kak 6 6
TJIONIAJAN KPUBOJUHEHHON Tpaneuuu
97,98 | Ilpaktuyeckoe 3anHATue. [eomeTpuyecKHii 4 1,2
CMBICII OIIPEJICIIEHHOTO UHTErpana. .
4mp VYMeThb: BBIYUCIATH B MPOCTEHIINX CIydasx IUIOLIAAU
[TpuMeHeHHe ONpeeIeHHOr0 HHTEerpaa JUIs
N C HCIIOJIb30BAaHUEM OIPEICIIEHHOT0 MHTErpaia; UMETh
BBIUMCIICHUS IIJIOIIAJeH
MOHATHE O NPHJIOKEHUSIX ONPEIeIEHHOr0 HHTErpaia
99 [Ipaktuyeckoe  3amsithe.  [lpunmoxxeHus 2
K BBIYUCIICHUIO (PH3UYECKUX BETHYHH
OIIPEJICJICHHOI0 HMHTErpana K BbIYHUCICHUIO 2np
(U3HYECKUX BEIIMYNH
Pa3nesn 10 MHuo:xecTBa. JieMeHTHI Teopuu rpagos 8 YMeTs onepupoBaTh NOHATUSIMU: MHOXKECTBO, TOAMHOKECTBO, ONEPALIUN
Ha/l MHOXXECTBAMH; YMEHHE MHCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar s ONHMCAaHUs PEalbHbIX MPOLECCOB M SIBICHUH MpPU PELICHUU
4 3ajiay, B TOM YMCJI€ U3 JPYTUX y4eOHBIX IPEAMETOB;
- YMEeTh OIEepUpPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, AepeBo, LUK,
rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M OMHUCHIBATH IPpadbl Pa3InIHBIMUA
croco0amu; UCIOIB30BaTh Ipadbl IPU PEIICHUH 3a/1a4
Tema 10.1 MuoxecTBa. Onepaniii ¢ MHOKECTBaMU 4 2
100 ITonstue MHO>KECTBA. ITogMHOXECTBO. 2 1,2
YMeThb onepupoBaTh NOHATHSIMU: MHOXECTBO,
Omneparuu ¢ MHOXKECTBaMH.
MIOJTMHOKECTBO, BBITIOJHATH ONEPAIIIH HAJT
101 IIpakTnueckoe  3ansatue. Onepauuu ¢ 2
2np MHOECTBaMU
MHOXeCTBaMu. PelieHne npuKIIaaHbIX 3a/1a4.
Tema 10.2 I'padsl 1 MX npUMEHEHUE. 4 2
102 [Tonatue rpada. CessHbll Tpad, nepeso, 2 YMETb ONIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1,2
LHUKII TPad) Ha IIOCKOCTH. JIepeBo, UK, rpad Ha TUIOCKOCTH; 3a1aBaTh U
OMKCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU
103 [Ipaktnyeckoe  3amstue.  [IpumeHeHue 2 ) YMeTh UCTIOIBb30BaTh rpadbl MPH pelIeHNH 3a1a4
|
rpadoB K pelIeHHIO 3a/1ay. p
Paznen 119/1eMeHTHIKOMOMHATOPUKH, CTATUCTUKH U 24 8 3HaTh U YMeTh: pemiath npocteinme komOunaropusle | OK 01
TeOpHHU BepOATHOCTEl 3ajadyn  MeTojoM rmepebopa u ¢ wmcmonb3oBanuem | OK 02
Tema 11.1 OcHOBHBIE MOHATHSI KOMOMHATOPHKH 8 2 U3BECTHBIX (opmyn; BeuucHAT, B npocreimux | OK 03
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104,105 | Pa3menieHusi, mepecTaHOBKH U COYETAHUSI. 4
106 bunom Herorona. Tpeyroasuuk [Tackans. 2
107 [IpakTnueckoe 3aHATHE. Pemenue 2 2n0p
MIPUKJIAIHBIX KOMOMHATOPHBIX 3a]1au.
Tema 11.2 CoGbITHE, BEPOATHOCTH COOBITHSL. 6
CJ10’)KeHHE M YMHOKEHUE BEPOATHOCTEM
108 CoObiTusi, BuAbl coObITHiA. Ornepamuu HaJ 2
COOBITHUSMHU.
109 BepositHocTh coObITHs. Kitaccuueckoe u 2
CTaTUCTHYECKOE OIpeIesICHIE BEPOSTHOCTH.
110 CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEN. 2
Tema 11.3 BeposTHOCTD B MpoheCcCHOHAIBHBIX 3a/1a4ax 2 2
111 [IpakTueckoe 3ansaTue. Berancienue 2 o
BEPOSTHOCTEH COOBITHI. P
Tema 11.4 luckpeTHas ciyyaiiHas BEJIMYMHA, 3aKOH €€ 2
pacrpeneneHus
112 Buapl cnyuaitneix BenuuuH. JluckpeTHas 2
cllydaiiHas BeJIMYMHA, 3aKOH €€ pacrpe/IesieHNs]
YucnoBble XapaKTEPUCTHKU AUCKPETHOU
CIIy4alHOU BEJINYHHBI.
Tema 11.5 3amaun MmaTreMaTH4YECKO CTATUCTUKHU 2
113 [TonsTHe 0 3a7a9aX MaTeMaTUYECKON 2
CTaTUCTUKU. Bapuannonsslii psa. [loauron
9acToT U rucrorpamma. CTaTuCTHIECKUE
XapaKTePUCTHKU psiJia HAOIIOJaeMbIX TaHHBIX.
Tewma 11.6 CocraBienue Tabauil U AuarpaMm Ha npaktuke| 4 4
114,115 | IIpaktuueckoe 3ausitue. [lepBuunas oOpaborkd 4 4np
CTaTUCTHYECKHX JaHHBIX. [ paduueckoe ux
npencrasieHue. Haxoxaenue cperHux
XapaKTEPUCTHK HAOIIOAEMBIX JTaHHBIX.

Cllydasix ~ BEPOSITHOCTH  COOBITHH;  HCIIOJIB30BaTh
MpUOOPETEHHBIE 3HAHMUSI U YMEHHS B MPaKTHYECKOMN
JIESITEJIBHOCTH U B ITOBCEIHEBHOM JKU3HM JUIsSl aHAIM3a
peaNbHBIX YMCIIOBBIX JAHHBIX, IPEICTABICHHBIX B
BUjie TpapUKOB W JUArpaMM, a TaKXke JJIs aHauu3a
nH(pOpPMaLIUU CTATUCTUYECKOTO XapaKTepa

OK 04
OK 05
OK 07

1,2

1,2

1,2

1,2
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Pa3nesn 12KoopanHaThl M BEeKTOPbI

10

3HaTh W YMETh:UCIOJBH30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHUS B
MPaKTUYECKON  NEATETbHOCTM W B TOBCETHEBHOW  KM3HU  JJIA
UCCIeI0BaHUs (MOJCIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYalMi Ha

4 OCHOBE M3y4YEHHBIX (POPMYI U CBOMCTB (DUTYp, a TaKKe JJis BBIUMCICHUS
00BEMOB W TUIOMIAACH IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN TMIPH
peIIeHUH TMPaKTUYECKUX 3a/lady, HUCHOJb3ys TMpU HEOOXOAMMOCTH
CIIPAaBOYHUKH U BBIYMCIIUTEIbHBIC YCTPONUCTBA.

Tema 12.1 BekTopsl B MPOCTPAHCTBE. YTOI MEXKITY 2
BekTOopaMu. CKaJIsipHOE MTPOU3BE/ICHHE BEKTOPOB
116 BekTopsl, BEKTOpHBIE BEJIMUMHBI. BUIbI 2 OK 02 1,2
BeKTOpOB. KoMI1aHapHbI€ BEKTOPBI. OK 03
Paznoxenue Bekropa 1o Tpem OK 04
HEKOMIUTaHApHBIM BeKTOpaM. JleficTBUsI HaJ OK 07
BekTopamu. CKalsspHOE MPOU3BEACHUE
3HaTh: IPEACTABICHUE O BEKTOPHBIX BETMYMHAX, BUJIBI
BEKTOPOB. YTOJI MEK]IYy BEKTOPaMHU.
BEKTOPOB.
Tema 12.2 JlekapTOoBbI KOOPAMHATHI B IPOCTPAHCTBE 4 N
YMeTh: BBHIMOIHATH JEHCTBUS HAJl BEKTOPAMH HAXOJIWT]
117 [IpsmoyronbHas cucteMa KOOpJAUHAT B 2
JUIMHY BEKTOpPAa, YrOJI MEXAY BEKTOpPaMH, YTOJ MEXKI)
npocTtpanctBe. KoopanHatel BeKTOpa. . 1
9 MPSIMOM M TIOCKOCTBIO, YTOJI MEXKY TJIOCKOCTSIMHU.
JleficTBUs HaJl BEKTOpAMU B KOOpAMHATAX.
HmeTs noHATHE 00 ypaBHEHUU IIIOCKOCTU
118 Jlnuna BekTopa. PaccTosiHue Mexy 1ByMs 2
ToukaMu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.
Yroia Mexay BEKTOpaMHU. YTOII MEXAY IPAMOR
Y TJIOCKOCTBIO. YTOJ MEXY TUIOCKOCTSIMH.
YpaBHEHUE IUIOCKOCTH. ['eoMeTprUecKuii
CMBICIT OTIPEICTTUTEIS
2 X 2.
Tema 12.3 IIpakTUKO — OPUEHTHPOBAHHBIE 3a/1a4U HA 4
KOOPAWHATHOM INIOCKOCTH
119,120 | IIpaktuyeckoe 3ansTue. Pemenne npukiaauex 4 1,2
3a/1a4 C UCTIOJIb30BaHUEM KOOPIUHAT U .
YMeTh: BBIMONHATH  JIEHCTBUS HAJl  BEKTOpaMHU
BEKTOPOB. 4np
HaxOJIUTh JUTMHY BEKTOPA, yTOJI MEXKY BEKTOpaMH
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Paznen 13 IIpsiMble U MJI0CKOCTH B MPOCTPAHCTBE 24 3HaTh U yMETh: PACIIO3HABATh HA YEPTEXKAX U MOJENSIX MPOCTPAHCTBEHHBI
(GOpMBI; COOTHOCUTH TpPEXMEpPHbIE OOBEKTHI C€ UX OMNUCAHUSIMHU
M300paKeHUSIMU;
ONUCBHIBATh B3aUMHOE PACIOJOKEHHE MPSIMBIX U  IIOCKOCTEHN
IIPOCTPAHCTBE;
aHAIM3MPOBaTh B MPOCTEHIIMX CIydasX B3aMMHOE PAacCIOJIOKEHHU
00BEKTOB B TIPOCTPAHCTBE;
10 n300paxkaTb OCHOBHBIE MHOTOTPAaHHUKM U KpPYIJIbIE TeJa; BBIMOJIHAT
YepTEKHU 10 YCIOBUSAM 3a/1ay;
CTPOUTH MPOCTEUIINE CeueHUS KyOa, MPU3Mbl, MTUPAMUIbL;
pemars OpOoCTEMIINE CTEPEOMETPUYECKHE 3aJadd Ha HaXO0XKJIECHU
r€OMETPUYECKHUX BEJINYUH;
HCII0JIb30BATh npu pelieHnn CTEPEOMETPUUECKHUX 3ajal
IUTAHUMETPUYECKHe (DaKThl M METO/IBI;
IIPOBOAMTD JOKA3aTENIbHbBIE PACCYKICHUS B XO/1€ PELLIEHUS 3a/1au.
Tema 13.1 OcHOBHBIE TIOHSTHS CTEPEOMETPHHU. 10
PacnonoxxeHnue npsMbIX U MIIOCKOCTEN
6
Jlormueckas CTpyKTypa CTEPEOMETPHUHN. 2 3HaTh U YMETh: pacro3HaBaTh Ha uepTexax u mozaensa] OK 01 1,2
121 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. IIPOCTPAHCTBEHHbIE (QOPMBI; COOTHOCUTH TpexmepHbl{ OK 03
B3anmHoe pacnonokeHue npsMbIX B 00BEKTHI c 150, onucanusmMy OK 04
IIPOCTPAHCTBE. N300paXEHUSIMU;ONKCHIBaTh B3auMHOe pacrosnoxeHn( OK 07
122 [TapaneabHOCTh MPSIMOM U TJIOCKOCTH. 2 MPSIMBIX U MIOCKOCTEH B MPOCTPAHCTBE;aHATU3UPOBAT 1,2
ITapaymienpHOCTD MIIOCKOCTEM. B IPOCTEHIIMX cIoy4yasX B3aUMHOE DACIIOJIOKEHH
123 [TpakTnueckoe 3ansatue. [lapannensHoe 2 00BEKTOB B  IPOCTPAHCTBE;pelIaTb  MPOCTEHIIN
npoekTrpoBanue. M300paxenue puryp B 2mp CTEPEOMETPUUECKUE 3a1a491 Ha HaXO0XJICHU
CTEPEOMETPUH. TrEeOMETPUUYECKUX BEJIIMYMH;UCIOIb30BaTh NPU PELICHMU]
124 HpaKTI/I‘-ICCKOe 3aHSTUE. Hapanﬂeﬂenp}neﬂ u 2 CTEPCOMETPHUICCKUX 3ada4 IITAHUMECTPHYCCKUC (baKTI)I !
ero aseMeHThl. CBOMCTBA MapasuieenuIea. 2np METO/BI;
HOCTpOCHI/IC CEYEeHUH. IIPOBOAWUTHL  OOKA3aTCIIBHBIC PaCCYyKOACHHUA B  XOX
125 IIpakTrueckoe 3anarue. Terpadap u ero 2 2mp pemcHus 3a1a4d.

snemeHThl. [locTpoeHne ceueHui.
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Tema 13.2 I[lepneHIUKyISIPHOCTH TPSIMBIX U TIJIOCKOCTEN 8
126 IlepnenuKymnsipHble HpsIMBIE. 2 1,2
[leprnieH TUKyNSIpHOCTD NPSIMOM U TIIOCKOCTH.
127,128 | IlepneHauKysslp M HAKIOHHAS K TUIOCKOCTH. 4 1,2
Teopema 0 Tpex mMepneHAUKYIspax.yroui
MEXKIYy NPSIMOUN U IIJIOCKOCTBIO.
129 JIByrpaHHbIi YTOI. VYron MEXIY 2 1,2
TUTOCKOCTSIMHU. [leprieHAUKYIAPHOCTD
IIJIOCKOCTEM.
Tema 13.3 Pemenue 3anau. Ilpsimble M IJIOCKOCTH B 6 6
IPOCTPAHCTBE
CamocrosTenbHas padoTa 00yJaronmxcs. 2 HmeTh noHATHE 00 OPTOrOHAIBLHOM IIPOEKTUPOBAHUH,
OproronanbHoe npoektupoBanue. [lnomans €ro CBOWCTBAX.
OPTOTOHAJILHOM IPOEKIIUH.
130,131 | IIpakTtuueckoe 3ansiTue. Pemenune 4 1,2
CTEPEOMETPUYECKUX 3a]1a4 4mp
Pa3nes 14 MHOrorpaHHUKHM M TeJIa BpallleHUs 54 20 3HaTh U yMETh: PAaCO3HABATh HA YEPTEKAX M MOJEIISAX MPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCHUTB TPEXMEPHBIE O0BEKTHI C UX OMHCAHUSIMH,
M300paXeHUSIMH,
OTHCHIBATH B3aUMHOE PACTIOIOKEHUE TPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE;

aHAIIM3UPOBATh B IIPOCTEUILINX CIIy4asiX B3aHMHOE PACIOJIOKEHUE
00BEKTOB B IPOCTPAHCTRE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJA; BBIMOIHSITh
YEepTEXKHU 10 YCIOBHAM 3a/1ay;

CTPOUTH MPOCTEUIINE CeUeHUS KyOa, MPU3Mbl, MTUPAMUIbL;

pelaTe IpOCTENIINE CTEPEOMETPUUECKHE 3a/1a4H Ha HAXOXKACHNE
reOMEeTPUYECKUX BEJINYUH;

MCII0JIb30BaTh IIPU PEILIEHUU CTEPEOMETPUUECKHX 3a]a4
IUTAaHUMETpUYecKHe (DaKThl U METO/IbI;

IIPOBOAMTD JOKA3aTENIbHBIE PACCYXKACHUS B XO/I€ PELLIEHUS 3a1ay.

Tema 14.1 Bepumnsl, peOpa, TpaHd MHOTOIpaHHHUKA 2 OK 01
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132 MHororpansslii yroja. MHOTOrpaHHUKH.

HMeTh noHATHE O MHOT'OI'PpaHHOM YTIJIC,
MHOTI'OI'paHHUKAX, IIPAaBUJIBHBIX MHOT'OT'PAHHHUKOB

Tema 14.2 Ilpusma, ee cocrasistonue, ceuenue. Ipsamas
¥ IIPaBIJIbHAS ITPH3MaA

133 [Ipu3ma, BUABI NpU3M. DJIEMEHTHI IIPU3MBI.
CedeHusi B mpu3Me.

Tema 14.3 IMapannenenunen, kyo. Cedenne Kyoa,
napaiesienuIe/a

134 [Mapannenenunen u ero cBoiictsa. Kyo.
Ceuenue napajuiesnenurnesa, Kyoa.

Tewma 14.4 Tlupamua, ee COCTaBIISIIOLIUE, CEUCHHE.

[IpaBunpHas nupaMuaa. Y CEUCHHAs MUPAMKJIA 2
135
I[lupamuga w ee onemeHThl. CedeHue
MTUPAMHIBI.
136 YceueHHas nupamuja.
137 [IpakTnueckoe 3aHSTHE. Haxoxnenne 2up
AJIEMEHTOB IPHU3M, ITUPAMHI.
Tema 14.5 bokoBast 1 110JIHas MOBEPXHOCTD IIPU3MBI,
APaMUIbI
138 [Tnomane OOKOBOW W TONHOW TMOBEPXHOCTH
TIPU3MBI.
139 [Tnomane OOKOBOW W TONHOW TMOBEPXHOCTH
MUPaMHUIBI.
140 [Tnomans OOKOBOM M TMOJTHOW TMOBEPXHOCTH
YCEYEHHOU NMUPAMULBI.
Tema 14.6 Ilnomanu NoBepXHOCTEHN Te BpaLLEHUS 4
141,142 | [IpakTHyeckoe 3aHATHE. Beruucnenune 4np

IUIoIaaei HOBerHOCTeﬁ IIpHU3M U IIUpAMUN.

Tema 14.7 Cummerpus B KyOe, Napajieienumnese,
npusme, nupamuae. [lpumepsl cummeTpuii B mpodeccuu

3HaTh onpeeIeHUs TPU3MBbI, PABUIIBHON MTPU3MBI,
napajuiejenumnea, NpsMoyroabHOT0 napajljiesenuneaa,
Ky0a, TupaMHu/Ibl, TPABIIIBHON MHPaMUIbI, PABUILHOM
yceueHHOW mnupamujpl. IMeTh MOHATHE O CEUEHUH
MHOTOTPAaHHUKA. YMETh HAXOUTb 3JIEMEHTBI
YKa3aHHBIX MHOI'OTPaHHUKOB, IIJIOMIAJAEH UX
MMOBEPXHOCTEN

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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CamocrosarenbHass paboTra  00ydYarOIIMXCS. 4 YMeThb pacro3HaBaTh CHMMETPHIO OTHOCUTEIBHO
CumMMeTpusi OTHOCHUTEIBHO TOYKH, MPSMOM, TOYKH, IPSIMOH, TIJIOCKOCTH
IIJIOCKOCTH. Cummerpus B KyoOe,
napajjiesienunene, — NpusMe,  IOUpaMHJe.
Cummerpusi B TOpUPOZAE, AapXHUTEKTYpeE,
TEXHUKE, OBITY.
Tewma 14.8 Humunap, ero cocrapistoniue. CedeHue 2
LWIMHApA.
143 Huauaap wu  ero sieMeHThl. CeueHue 2 3HaTh ONPEJEIICHUS IPSIMOI0 KPyTroBOro HUIMH/PA, 1,2
mwnHapa. Passeptka nmnubapa. Ilnomans KOHYCa, YCEYEHHOT0 KOHyca, 1mapa, cepsl. YMeThb
MOBEPXHOCTH IIMIIMHPA. HAXOJUTh UX 3JE€MEHTHI. VIMETh MOHATHE O Pa3BepTKE
Tema 14.9 Konyc, ero cocrasisironye. CeueHne KoHyca 2 U CEYCHUSX.
144 Konyc u ero snemenrsl. CeueHue KOHYyca. 2 1,2
Pa3zeptka konyca. Ilnomans moBepxHOCTH
KOHYca.
Tema 14.10 VYceuennsiii koHyc. CedeHHE YCEYEHHOIO 2
KOHYcCa
145 VYceueHHbIll KOHYC, €ro 3jeMeHThl. CeueHue 2 1,2
ycedeHHOro konyca. [lnomane nmoBepxHoctu
YCEUEHHOI'0 KOHYca.
Tema 14.11 Illap u cepa, ux ceuenus
146 Map u chepa. Ceuenust mapa u cdepsl. 2 1,2
ITnoma s MOBEPXHOCTH HIapa.
Tewma 14.12 I1nonjaay noBepxXHOCTEN TeJ BpallleHUs 4 4
147, [IpakTHueckoe 3aHATHE. Brraucnenue 4 .
148 TJIOMIAIe TTOBEPXHOCTEH TeJ BpaIleHUsI. p
Tema 14.13 Tlonstue o6 oOwbeme Tena. OTHOIIEHHE 12 6 3HaTh W YMETh:MCHOJB30BaTh MPHOOPETEHHBIE
00BEMOB NMOJAOOHBIX TEJ 3HAHWSI ¥ YMEHUS B MIPAKTUYECKOH JEATEILHOCTH H
149 Ob6wvem u ero usmepenue. O0beM NPU3MBL, 2 B TOBCEAHEBHOM KU3HU [UI1 MCCIEIOBAaHUS 1,2
KyOa ¥ IpsIMOYTOJIBHOTO Mapalijiesienumnesaa. (MOeNMMpOBaHMsI)  HECIOXHBIX  TPAaKTHYECKUX
OtHomieHne 00BEMOB  MOAOOHBIX  TeJl. CHUTyallUli Ha OCHOBE W3YYeHHBIX (opMynT H
['eomMeTpryecKHii  CMBICT  OTIPENEITHTEINS CBOWCTB (pHTYp, a TAKXKE /IS BBIYUCICHUS 00bEMOB
TPETHEro MOPSJIKA. U IUIOINAJEeH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
150 O0vem mupamuasl  OObEM  yCEUCHHOM 2 TeJI PU PEIICHUH MPAKTUYECKUX 3a]1a4, UCIIOIb3YS
MTUPAMUJIBIL. npu HEOOXOIMMOCTH CNPaBOYHUKHU u
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151,152 | IIpakTrueckoe 3aHATHE. Brruncienue 4 4 BBIYMCIIUTEIBHBIE YCTPOMCTBA.
00bEMOB MHOTOTPaHHUKOB. p
153 O0beM UIHHIIPA, KOHYCa, YCEYSHHOTO 2
KOHYyca, I1apa
154 [IpakTnueckoe 3ansTue. Beruucnenue 2 o
00BEMOB TeJ BpalleHUs. P
Tema 14.14 KoMOMHa®u MHOTOTPAaHHUKOB U TEJ 4 4
BpaileHus. ['eomerpuyeckne KOMOMHAIIMY Ha IPAKTUKE
155 [TpakTuueckoe 3ansarue. KomObunanmm 2 2mp
Tr€OMETPUUYECKUX TeIl.
156 [TpakTudeckoe 3anstue. Mcmnonp3oBaHue 2
KOMOMHAIIMI MHOTOIPaHHUKOB U TEJ 2mp
BpAIIICHUS B TPAKTUKO — OPUECHTUPOBAHHBIX
3a/1ayax.
Beero | 312 (312 + 6 CPO + 6 T1A)

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

1- o3HakomMuTEnbHBIN (y3HaBaHUE paHee U3yYEHHBIX 00BEKTOB, CBOMCTB);

2- PENpOAYKTUBHBIN (BBIMOJIHEHUE JIESITEIHLHOCTH 1O 00pa3ily, HHCTPYKIIMH WM TIOJ] PyKOBOJICTBOM);

3- NPOAYKTUBHBIN (IUIAHUPOBAHME U CAMOCTOSITEIBHOE BHIIIOJIHEHUE JIEATEIHOCTH, PellIeHne IPOOIeMHBIX 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 O0YUarOIIUXCS;
- pabouee MecTo IpernoiaBaTers;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 UudopmanuonHoe odecrniedeHne 00y4eHust

OCHOBHBIE HICTOYHUKH:

1 MonotHukoBa, A. A. Marematuka JjIsl IOpUAMYECKUX KOJUIEMKeH : yueOHuk / A. A.
MonotaukoBa. — Cankr-Ilerepoypr : Jlanb, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Texkcr : onektpoHHbli //  Jlab :  DNEKTPOHHO-OMONMOTEYHAss  cUCTEMa. —
URL: https://e.lanbook.com/book/131012 ). — Pexxum moctyma: i aBTOPH3. MOJIb30BaTEIICH.

JlomoHUTeIbHbIE HICTOYHUKH:
2 Tycak, A.A. Maremaruka: nocobue-pernerutop : [12+] / A.A. I'ycak, I'.M. I'ycak,
E.A. bpuunkoBa. — 2-¢ uza., crep. — Munck :Terpanut, 2018. — 720 c. : Tabmn., rpad. — Pexxum
nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2NEKTPOHHBIH.

HHTepHeT-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
JUCHUIIIMNHBI
KoHTpo/bM OlleHKa PE3yNbTaTOB OCBOCHUS YUEOHOW MUCHMIUIMHBI OCYIIECTBISETCS
IpenoJjiaBaTeseM B IPOLIECCe NMPOBEACHHUS 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)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apudmMeTnyeckue IeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE W TUChbMEHHBIC MPHUEMbl; HAXOIUTh HPUOIMKEHHBIE
3HAQYCHHUS BEJIUYMH U IMOTPELIHOCTH BBIYHMCIICHUM;, CpaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

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

[I0JIb30BAThCA  NPUOJMKEHHOM OLICHKOM MpU  MPaKTUYECKUX
pacuerax;
® BBIIOJHATH  IPeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pmoB,
TPUTOHOMETPHUUECKUX (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;

e  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHHUIO apryMEHTa IIpU
pa3InYHbIX crioco0ax 3afaHus QyHKINH;
e  ONpelensaTh OCHOBHBIE CBOWCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpoutTh rpaduKu MU3y4YEHHBIX (YHKIMNA, WUIIOCTPUPOBATH MO
rpaduky cBOICTBa 3J€MEHTApHBIX (YHKIIHII;

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

®  1CNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MPEeJICTaBICHUS UX TpapUUecKH, HHTEPIIPETallNU I'padUKOB;

®  HaXOJAWUTh MPOU3BOHBIE FIEMEHTAPHBIX (DYHKIIHIL;

®  UCHOJb30BATH NMPOU3BOAHYIO ISl IPOBEICHUS MPUOTMKEHHBIX
BBIYMCIICHUM, pelaTh 3aJadyd [PUKIAJHOIO Xapakrepa Ha

YHUCIOBBIX  (DYHKLUH,

Ouenka 3a  yCTHBIM
OTBET

Boibopounas mpoBepka
TeTpajen

OueHka 3a yCTHBIN OTBET

OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

OreHKa 3a BBIOJHEHHE
JIOMAIITHETO 33 IaHHs
O1ieHKa 3a BBIIOJHEHHE
MPaKTHYECKON pabOThI
O1ieHKa 3a BBINOJHEHHE
oOyuatoreit
CaMOCTOSTEILHOMI
paboTHI

O1ieHKa 3a BBINOJHEHHE
KOHTPOJIbHOUN pabOoThI

OneHKa 3a BBIIOJHEHUE

MPOBEPOYHONM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounasi  mpoBepka
TeTpaneu

OueHka 3a BBIIOJIHEHUE
oOyuatoreit
CaMOCTOATEIIbHOMN
paboThI

O1ieHka 3a yCTHBIN OTBET
O1eHKa 3a BBIIIOJIHCHUE

oOyyaroreit

CaMOCTOSITEIbHOM

paboTsl

OrneHKa 3a BBIIOJIHCHHE
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HaXO0XJICHUC HauOOIBIIEro 1 HAaMMEHBIIIETO 3HA4YCHMU,

®  BBIYKCIATh B NPOCTECUIIUX CIydasx IUIOMIAAHM U OOBEMBI C
KCIIOJIb30BAHUEM ONPEACICHHOTO UHTETpaa;

® HCNONB30BaTh MPUOOPETCHHBIE 3HAHUS ©W  YMEHHUS B
MPAKTUYECKOW JICITENBHOCTH W IIOBCEIHEBHOW IKU3HU  JUIS
peuieHusl 3aJad4, B TOM 4YHCIE COLMAIbHO-DPKOHOMHYECKUX U
bu3nYecKuX, Ha HauOOJbIIME W HAWMEHBIIWE 3HAYCHUS, Ha
HaXO0XJECHUE CKOPOCTHU U YCKOPEHMUS;

e pemath palMoHANbHBIC, IOKa3aTeNIbHBIC, JIOTApUPMUUYCCKUE,
TPUTOHOMETPUYECKHUE YPAaBHEHHMS, CBOJIIMECS K JIMHCHHBIM U
KBaJJPAaTHBIM, & TAKKE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

®  HCNONB30BaTh TpapUUecKHil METOJA peHIeHHUs YpaBHEHWH U
HEPaBEHCTB,

e u300pakaTb HAa  KOOPJAMHATHOM  IUJIOCKOCTH  PEIICHUS
ypaBHEHUM, HEPABEHCTB U CUCTEM C JABYMSI HEU3BECTHBIMH;

® COCTaBNSITh W  peliarb  ypaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIOIIME HEN3BECTHBIE BEJIMYMHEI B TEKCTOBBIX 3a/1a4ax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  YMEHUS B
MPaKTUYECKOW JCATENBbHOCTH W TIOBCEAHEBHOM JKM3HU IS
MOCTPOEHUS ¥ UCCJICNOBAHMS MPOCTEUIINX MATEMATHYECKUX
MOJEIEH;

e pemiatb npocTeiiine KOMOWHATOpPHBIE 3ajJjaud  METOAOM
nepebopa, a TakKe C UCI0JIb30BaHUEM U3BECTHBIX (hOpMYIT;

®  BBIUMCIIATH B MPOCTEUIIMX CITy4dasX BEPOSATHOCTH COOBITHH Ha
OCHOBE I10JICYETA YHCIIA UCXOOB;

® UCNONb30BaThb NPUOOPETEHHbIE 3HAHUS W YMEHUS B
MPAKTUYECKON JIeATENbHOCTH U MOBCEAHEBHON JKU3HM Ui aHAU3a
peabHBIX YHCIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHaau3a MH(QOpMalMM CTaTUCTHYECKOIO
XapakTepa;

® pacno3HaBaThb Ha 4YepTeXax M MOJENAX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpPEXMEPHbIE OOBEKTHI C HX ONHCAHUSAMH,
M300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHHUE NMPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

®  AHAJIM3HMPOBAaTh B  MPOCTEHIIMX
pacroyio’keHre 00BbEKTOB B IPOCTPAHCTBE;
e u300pakaTb OCHOBHBIE MHOTOIPAHHUKH U KpYyTJble Tena;
BBITMIOJIHATH YEPTEKHU 0 YCIOBUSAM 3aj1ay;

®  CTPOMTbH NPOCTEHIINE CeUeHHs KyOa, MPU3MBbI, TUPAMHU/IBL;

cirydasax B3aMMHOC

9K3aMEHALIMOHHOT'O
3aJaHus

OreHKka 3a BBIITOJHEHHE
JIOMAIITHET O 3aJaHus

Bribopounass  mpoBepka
TeTpajen
OneHKa 3a TECTOBBIE
3aJJaHUs

OueHka 3a BBINOJHEHUE
MPAKTUYECKON pabOTHI
OueHka 3a BBINOJHEHUE
9K3aMEHAI[IOHHOTO
3a7aHus

OreHka 3a BBIIOJHEHHE
IPOBEPOYHO PabOTHI
O1leHKa 3a BBIIOJHEHHE
KOHTPOJIBHOH paboThI
OreHKa 3a BBIIIOJIHCHUE
IPAKTUYECKOH pabOThI
OreHKa 3a BBIIIOJIHCHHUE
oOyuaroreit
CaMOCTOSTEIbLHOMI
paboThI

OreHKa 3a BBIIIOJIHCHHE
IIPOBEPOYHOM PabOTHI

OreHKa 3a BBIIIOJIHCHHE
MPAKTHIECKON pabOThI
Onenka 3a  yCTHBII
OTBET

OreHKa 3a BBIIIOJIHCHHE
oOyuaroreit
CaMOCTOSTEILHOMI
paboThI

O1eHKa 3a BBIIIOJIHCHHE
9K3aMEHAIIMOHHOTO
3a7aHus

OneHka 3a
3aaHUsg
Omenka 3a
OTBET
Bri6opounas
TeTpajen
OneHKa 3a BLIOJIHEHHE
oOyuatoreit
CaMOCTOSTEILHOM
paboThI

Or1leHKa 3a BBIIIOJHEHHE
9K3aMEHAIIMOHHOI'O

TECTOBBIE
YCTHBIN

npoBepKa
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e pemiath IUTAHUMETPUYECKHE U IIpOCTEUILINE
CTEPEOMETPUYECKHE 3alauyd Ha HAXO0XKICHHE TI'€OMETPUYECKHUX
BEJIMYUH;

® 1CNONb30BaThb IpU PEIICHUU
TUTAHUMETPUYECKUE (PAKThl U METOMBI;

CTEPEOMETPUYCCKUX  3a/1a

® [POBOJUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJ€ pEIICHUs
3az1ay;

®  HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  yYMEHUS B
MPAaKTUYECKOW JESATENbHOCTM W TOBCEAHEBHOM JKM3HU IS
uccieoBaHusl  (MOJEIMPOBAHMSI) HECIOXKHBIX  IMPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpPMyI U CBOWCTB Quryp, a
TaKkK€ BBIYHCICHUS OOBEMOB U IUIOHIAJIEN TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH MPAKTHYECKUX 3a/ad,
UCTIONB3YS TP HEOOXOJMMOCTH CIPABOYHUKH M BBIYHCIUTEIHHBIC
YCTPOMCTBA.

B pesynbrare OCBOCHHs Y4EeOHOW IUCIMILIMHBI OOYyYaroIIUHCs
JIOJKEH 3HATh:

e 3HAYCHHWE MATEMAaTHYCCKOW HAayKW JUIs peIleHUs 3ajad,
BO3HHUKAIOIIUX B TEOPUH M IMPAKTHKE, IIUPOTY U B TO KE BpPEMS
OFpaHI/I‘-ICHHOCTB HpI/IMCHCHI/Ifl MATECMATHUYCCKUX METOO0B K
aHAJIM3y W HCCIENOBAHUIO IPOLIECCOB M SBJICHUI B MpHpOJAE U
00I1IeCTBE;

e 3HAUYCHHE TNPAKTHUKH U BOMPOCOB, BO3HUKAIOIIUX B CamMou
MaTeMaTtuke st (HOPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKON

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCNA,  CO3JaHus
MaTeMaTHYeCKOr0  aHaJlnW3a, BO3HMKHOBEHHMS U Pa3BUTHUS
FE€OMETpPHH;

®  YHHMBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEeMaTHYECKUX
paccyXJIeHHH, UX MPUMEHUMOCTh BO BCEX OOJIACTSIX YEIOBEUECKOU
JIeATEIbHOCTH;

®  BEPOSITHOCTHBIN
OKpPY’KaroIIero Mupa.

XapakTep pa3IMyYHbIX IPOLIECCOB

3aIaHwsI
Ouenka 3a
3aIaHHsI
OreHka 3a yCTHBIA OTBET
OrneHka 3a BBINOJHEHUE
MPAKTUYECKON paboThHI
OrneHka 3a BBINOJHEHUE

TCCTOBBIC

oOyuatomei
CaMOCTOSATENILHOM
paboThI

OreHka 3a BBIIOJHEHHE
9K3aMEHALIMOHHOTO
3a7aHus

OmeHka 3a TECTOBBIE
3a7aHus

BreibopouHasi  mpoBepka
TeTpajen

OreHKa 3a BBIIIOJIHCHUE
oOyuarorei
CaMOCTOSTEIbLHOMI
paboThI

O1ueHKa 3a BBIIIOJIHEHUE
IPAKTUYECKHUX paboT

OreHka 3a BBINOJTHEHUE
oOyyaroriei
CaMOCTOSTEIIbHON
paboTsl

OueHka 3a BBINOJIHEHUE
oOyyarorei
CaMOCTOATEJIbHON
paboTsl

OueHka 3a BBIOJHEHUE
MPaKTUYECKUX padoT
OueHka 3a BBINOJIHEHUE
9K3aMEHAIIMOHHOTO
3a/laHus
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