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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIATLIMHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
Pabouass mporpamma y4eOHOW MHUCHMUIUIMHBI SBISETCS YACThIO MPOrPaMMBbI TOJITOTOBKU
CIEIMAIMCTOB cpeaHero 3BeHa B coorBeTcTBUM ¢ PI'OC mno cneuuwansHoctH 35.02.02
TexXHOIOTHs IECO3ar0TOBOK CPeIHEro MpohecCHOHaTBFHOTO 00pa30BaHus

1.2 Mecto y4eOHOIi QUCHUILIMHBI B CTPYKTYpe MNPOrpaMMbl MOJATOTOBKH
CIeNHATHCTOB CPeHEro 3BeHa:
VYyebnas aucuuriuHa «Marematuka» siBisieTcs 0a30BOiM LuKiIa 00Ieo0pa3oBaTebHON
MOJITOTOBKH CTY/ICHTOB.

1.3 Hesn m 3axaum y4eOHONl JMCUMILIMHBI — TPeO0OBaHHMS K pe3yJibTaTaM
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 S3HA4YCHHA BCJIWYMH W IHOI'PCHIHOCTU
BI)I'-II/ICJIGHI/If/'I; CpaBHHUBATDb YMCJIOBLIC BBIPAKCHUA,

. HAXOJUTh 3HAYEHUS] KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUUECKUX BBIPAKECHUI
Ha OCHOBE OIMNpEIEICHUS, HUCIOJIb3YsI MpPH HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BaThCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

. BBINOJHATh IPEOOpa30oBaHUE BBIPAKEHUM, NpPUMEHSs (OPMYJIbl, CBSI3aHHBIE CO
CBOICTBaMHM cTeNeHe, JorapupmMoB, TPUTOHOMETPUYECKUX (PYHKLINIA;
. UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHUS B MPAKTUYECKOH JesTeNbHOCTH U

MOBCEHEBHOM JKM3HU i NPAKTUYECKUX pacueToB Mo Qopmynam, BKIoYas (GOpMysl,
coJiepiKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETpUYECKUE (DYHKIUU, HCIOIb3Ys
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

. BBIUMCIISATH 3HAYEHUS 110 3a/IaHHOMY 3HaUEHUIO apryMeHTa IpU pa3iIudHbIX criocodax
3a1aHus QyHKIUY;

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

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

. UCIIOJIb30BaTh MOHATHE (DYHKLMU JIJIsl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

. MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUS B MPAKTUUYECKOW AESITEIbHOCTU U

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

. HAXOJUTh MPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINN;

. MCIOJIb30BaTh MPOU3BOAHYIO JUISl TPOBENICHUS MPUOJIMKEHHBIX BBIUUCICHHUM, peraTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

. BBIYUCIIAATH B TMPOCTEHIIMX CIy4yasX IUIOMaAd U OObEMBl C HCIOJIb30BaHUEM
OIIPENIEJICHHOI O UHTETpaa;

. MCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSI U YMEHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

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

. peliaTh palroHallbHEIC, TOKa3aTeNbHbIe, Jorapu(MUUecKue, TPUTOHOMETPUUYECKUE
YpaBHEHHUS, CBOJSIIMECS K JIMHCWHBIM M KBaJpPaTHBIM, a TakKe aHAJIOTMYHBIC HEPAaBCHCTBA W
CHCTEMBI,



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

° n300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWH, HEPABEHCTB H
CHCTEM C ABYMSI HEU3BECTHBIMU;

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

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCEHEBHON KU3HHM [UJII TIOCTPOSHUS W HCCIACAOBAHUS IMPOCTEHIINX MaTeMaTHYECKUX
MOJICIICH;

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

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

° UCIIONIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHHS B MPAKTHYECKOW IESITETbHOCTU 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)axX M MOAEISAX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C UX OMUCAHUSIMHU, U300pAKEHUSIMH;

. OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

. aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

. n300paxxaTb OCHOBHBIE MHOTOI'PDAHHUKHM M KPYIJIbIE TEJA; BBIIOJHATH YEPTEKU IO
YCIOBHSM 3ajiay;

. CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

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

. UCIOJIb30BaTh MPU PEUICHUN CTEPEOMETPUUECKUX 3a/1a4 INITaHUMEeTpUudeckre (pakThl U
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
CUTyalluii Ha OCHOBE M3YYEHHBIX (OPMYN M CBOICTB (pUryp, a TakKe BBIYMCICHHUS 0OBEMOB U
IUIOIIAJEH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEJI IPU PEIIEHWM MPAKTUYECKUX 3ajaad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJatoUIuiics JOKEH 3HATh!

. 3HAYEHHE MATEMATHUYECKOW HAyKH JUIsl pEelICHUs 3a/1a4, BO3HUKAKOUIUX B TEOPHHU H
MIPaKTHKE; IUPOTY U B TO K€ BpEMsI OTPAHUYECHHOCTh IPUMEHEHUSI MATEMATHYECKUX METO/IOB K
aHaJIM3y U MCCIeI0OBAaHUIO MTPOIIECCOB U SIBJICHUN B PUPOJIE U OOIIECTBE;

. 3HAUYEHHE IMIPAKTHKM M BOIPOCOB, BO3HHUKAIOIIMX B CAMOW MaTeMaTHWKe JUIs
bopMUPOBaHUS M Pa3BUTHUS MATEMaTHUYECKOW HAyKd; HCTOPHUIO PA3BUTHUS TOHATHS 4YHCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

] YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTE€MaTUYECKHX pPaCCyKIECHUW, HX
MIPUMEHUMOCTH BO BCEX 00JIaCTSIX YEJIOBEUYECKOM eI TEIbHOCTH;
) BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa.

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



—  c(opMHPOBAaHHOCTh TMPEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAJIHHOM SI3bIKE
HAaYKH, CPE/ICTBE MOAEIMPOBAHUS SBJICHUN U ITPOLIECCOB, UIESIX U METOJaX MaTEeMaTHUKH;

—  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 CaMOCTOSTEIbHOW HH(OPMAIMOHHO-TIO3HABATEIbHOM
NeSITebHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(MOpMAIHH,
KPUTHYECKH OLIEHWBAaTh U HHTEPHPETUPOBATh HWH(OPMAILIMIO, MO- JYy4aeMyl0 U3 pa3Id4HbIX
VCTOYHUKOB; BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SCHO, JIOTHYHO MU TOYHO H3JIararb
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

—  BIJIQJICHUE HAaBbIKAaMM I[O3HABATENIbHON peQeKCUN KaK OCO3HAaHUS COBEpIIAEMBIX
JENCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, 'PAHUI] CBOETO 3HAHMS
Y HE3HaHMs, HOBBIX MIO3HABATEIbHBIX 3aJ1a4 U CPEACTB JUIS UX JOCTHXKEHUS;

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

. NpeAMeTHbIX:
—  ¢c(hOpMUPOBAHHOCTh MPEACTABIEHUN O MaTEeMaTUKE KaK 4acTU MUPOBOM KYyJIbTYpHl U
MeCTe MaTeMaTUKH B COBPEMEHHOW I[MBWJIM3ALMUM, CIOCO0aX OIWCAaHUS  SBJICHUN
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peaJbHOrOMHpa Ha MaTeMaTHYeCKOM  S3bIKe; CHOPMUPOBAHHOCTh MPEJCTABICHUUA O
MaTEMAaTHYECKUX TOHATHSAX KaK BaXXHEHIIMX MaTEeMaTUYECKUX MOJECIAX, IO3BOJISIOIINAX
OIMUCHIBATh U HU3y4aTbh Pa3HbIC IIPOLIECCHI U SIBICHUS;

—  IOHMMAaHHME BO3MOJKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MaTEMAaTUYECKUX
TEOPUL;

—  BIAJCHHE METOJAMH JI0Ka3aTeIbCTB M aJITOPUTMOB DPELICHUS, YMEHHE HX IpUME-
HSATB, IPOBOJUTH 10KA3aTEIbHBIEC PACCY)KICHUS B XOJE PEIICHU 3a/1a4;

—  BIJAJCHME CTAHJAPTHBIMU NPUEMAMM PEUICHUS PALMOHAIBHBIX U HPPALMOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHW 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
aHaM3a ¥ MX CBOWCTBAaX, BIAJICHHME YMEHHUEM XapaKTepU30BaTh MOBEACHHE (DYHKIIMIA,
WCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUM U1 OIIMCAHUA U aHAJIN3a PEAIBHBIX 3aBUCHUMOCTEH;

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

—  copMHUPOBaHHOCTH YMEHHS PacllO3HABaTh T€OMETPHUECKUE (UTYpHI HA YepTexkax,
MOJEIISIX U B PEAIBHOM MHUPE;

— IPUMEHEHHE U3YYEHHBIX CBOMCTB reoMeTpU4ecKUx (uryp u Gopmyn Ajias pereHHs
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKaAaHUEM;

— c(OpPMHPOBAHHOCTh NPEACTABICHUN O Npoleccax U SBICHUSAX, UMEIOIUX BEpo-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, OCHOBHBIX NOHSATHSIX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— YMEHUH HaXOJIUTh U OLIEHUBATh BEPOSATHOCTU HACTYILJICHUS COOBITUI B MpOCTEHIINX
MIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

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

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

OK 01. IloHumare CyIIHOCTP M COLMAIbHYIO 3HAUMMOCTh CBOeH Oynymien
npodeccuu, NposIBISITh K HEW yCTONUMBBIN UHTEpEC.

OK 02. Opranu3oBblBaTh COOCTBEHHYIO JESTEIbHOCTb, BBIOMPATH THIIOBBIE
METOJbl W CHOCOOBI BBIMOJHEHHUS MPO(EeCcCHOHANBHBIX 3ajad, OLIEHWBATh UX
3¢ (HEeKTUBHOCTH U Ka4eCTBO.

OK 03. IIpuHuMmaTh penieHuss B CTaHJAPTHBIX MU HECTAHJAPTHBIX CUTyalUsAX U
HECTH 3@ HUX OTBETCTBEHHOCTb.

OK 06. PaGorarp B KOJUIEKTHBE U KOMaHJIE, 3((EKTHBHO o0O0IaThca C
KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTENISIMHU.

OK 07. bparb Ha ce0s OTBETCTBEHHOCTh 3a pPAa0OTy YJIEHOB KOMAaH/IbI
(MTOTYMHEHHBIX ), PE3YJIbTAT BBHITIOJIHEHUS 3aJaHUH.

OK 08. CamocToATenbHO OmpenemsiTh 3aadud Mpo(EeCCHOHATBLHOTO W JIMYHOCTHOTO
pasBUTHs, 3aHUMATbcd  €CaMOOOpa30BaHMEM, OCO3HAHHO  IJIAHUPOBAaTh  IOBBIIICHHE
KBaJIM(DUKALIHH.

OK 09. OpueHTupoBaThCs B yCIOBUSAX YaCTOM CMEHBI TEXHOJIOTUH B MPodecCHOHANbHOM
JESTEIIBHOCTH.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 240
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 195

B TOM YHCJIC:

nabopaTtopHbIe pabOTHI -

MPAKTHYECKHUE 3aHATUS 78

KOHTpOJIbHas paboTa -
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CaMOCTOSITEeJIbHAsI paboTa 00y4JaroIerocs 45

[TpomexyrouHas atrectanus B popme nuddepeHImpoBaHHOro 3a4eTa




2.1 TemaTnyecknii IVIaH U coieprKaHue y4eOHOMH TUCHMIVINHBI MaTemMaTuka

KoJ-Bo yacoB o
pasaenam u

TEMaM OcBa | Ypose
HauMenoBanue = = § eMble Hb
Ne . s 2. TpeGoBanue Kk pe3yabTaTaM 0CBOEHHUA
3aHATHH, JJa0OPaTOPHbIE U NPAKTHYECKHE S £ % 3JieMe | 0CBOEH
3aHATHA - 2= 22 JUCIUIINHBI
3aHATHA e s 5238 HTbI us
D E =
[} N =T)
2 88 E KOMII
= £ 32 eTeHII
N’ Q_‘ v
= Hu
1 2 3 4 5
Paznen 1 IloBTOopeHne Kypca MaTeMaTHKH OCHOBHOM 11
IIKOJIBI
Tema 1.1 Ilenp u 3amaun MaTeMaTUKH TPU OCBOCHUU 2 3HaTh: 3HaueHuWe Mmaremarudeckor Hayku g | OK 01
CHEUAIILHOCTH penieHus 3a1a4, BOSHUKAIOIINX B TEOPUHU U MTPAKTHUKE;
1 . 1 3HAUCHHE MPAKTHKA M BOIIPOCOB, BO3HHUKAIOIINX B
Maremarnka B MpaKTHUECKON JAESTEILHOCTH. v p b ’ m 1
camMoii MaTemaTuke s (OPMUPOBAHUS U PA3BUTHUSL
enmn w 3amaum M3y4eHUS MaTEMaTUKU B N
MaTEMAaTUYECKOH HAayKH; UCTOPHUIO PA3BUTHS MOHATHUSI
YUpEKIECHUIX CpEIHETO YK . P p
YUClla, YHUBEPCAIBHBIA XapakKTep 3aKOHOB JIOTHKHU
npo¢ecCuoHaIbHOTO 00pa30BaHUs. Y P PaKtep
MaTeMaTUYECKUX PACCYXKICHUM, UX MPUMEHUMOCTh BO
BCEX 00JIaCTIX YEIOBEUECKON IEATEILHOCTH.
Tema 1.2 Uncna ¥ BEIYUCIEHHS
2 1 METh: HAXOIWUTh II
TIPOCTHIE H CIIOKHEIE IPOTICHTHL. YMeTh: Haxon pPOLIEHT OT 4YHCJAa, YHUCIO TO 1,2
3aIaHHOMY IPOLEHTY
3 N 2 : i
TelicTBus c N ——— " VMeTh: BBIIOIHATHACHCTBHS C EIOJ'IO)KI/ITCJ‘IBHLI6MI/I u 1,2
N TPULIATEIBHBIMA Y
OTPUIATEIILHBIMU ~ YUCJIAMH, JIEUCTBUS C OIV) Haren HCTaMH, ACHCTBHA € NpOOAMH,
apoGami.  JleHCTRHA €O CTETeHAMH, NEHCTBUSL CO CTEMEHsSMHU, ONEepUpoBaTh (hopmyraamMu
K HHOT HOKEHUSL.
(hOpMYIBI COKPAIIEHHOTO YMHOKECHHUS. COKPAIICHHOrO yMHOMKE
Tema 1.3 'eomeTpus Ha IOCKOCTH 2
4 2 HATh: BUOLI IJIOCKUX
Bujibl MIOCKHX GHTYD ¥ HX MITOMATS. 3 i oc ¢buryp u ymMerb BBIYHCIATH MX
IUIOII AU




Tema 1.4 YpaBHeHMs U HEpaBEHCTBA

5 TuneitHbre, KBAIpaTHBIE,  IPOGHO  — 2 VMeTja: pemarh JUHEWHBIE, KBaJpaTHbIC, APOOHO —
JIMHEITHbIe YpaBHEHUsI U HEPaBEHCTBA. /IMHCHHDIC yDaBHCHHA 1 HCPABCHCTEA
Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB 4
6 CrcreMbl  THHCHHBIX M HOIHHEHHBIX 2 YMeTs: pellaTh CHCTEMbI J'II/IE—ICf/iHBIX Y HEJIMHEWHBIX ,
yVPABHEHHIA M HEPABCHCTE. YPaBHEHUI U CUCTEMBI TUHEHHBIX HEPABEHCTB
Tema 1.6 BxogHOH KOHTPOJIb 2
7 Briumcienus i npeoGpasosanus. YpaBHeHus 1 YMeTb BBINOJHATH alreOpandeckue Hpe(36pa30BaHHﬁ 1,2
U HEpaBeHCTBa. ['eoMeTpus Ha MIIOCKOCTH. 1 BRIMHCIICHUA, HCTOJIb3 YA ACUCTBHA ¢
MOJIOKUTEIBHBIMM M OTPHULATENIbHBIMU  YHCJIAMH,
NeCTBUS C OpoOsSiMU, JEHCTBUS CO CTENEHSIMH,
(GOopMyIBl COKpAIIEHHOTO YMHOXCHHUS;, BBIUYUCIATH
AJIIEMEHTHI U IUIOIAHU TUIOCKUX QUryp
Pasnes 2 KoMIuIeKcHbIe QHeIa 2 3HAaTh MOHATHE KOMIIIEKCHOT'O YHCIIa; YMETb: BBIIOIHATS JEHCTBUS C KOMILJIEKCHBIMU
yrciaMu B anreOpandecko hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
8 [ToHaTHe KOMIUIEKCHOIO 4YwWcia. Buuel 2 3HaTh U YMETh: BRITOIHATE  geuictBug ¢ | OK 01 1,2
KOMIUIEKCHBIX ~ uuncen. Popma  3amucu KOMIUIEKCHBIMU YHUCIIaMH B anrebpamdeckoil dopme,
KOMIUIEKCHOTO ~ yHcia  (reoMeTpuyeckas, HaXOJUTh MOYJIb KOMIJIEKCHOTO YHCiIa
anredpauyveckasi, TPUTOHOMETPHUYECKAs).
JleicTBUs € KOMIUIEKCHBIMM YHCJIaMH B
anredpanyeckoi popme.
YMeTp  onepupoBaTh  MOHATUSAMHU:  TOXKIECTBO,  TOXAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHOCTb YpPAaBHEHUH, HEPABEHCTB M CHUCTEM,
Pa3znen 3 YpaBHeHHs 1 HEpaBeHCTBA 12 10 palMoOHabHBIE, YMETh PEIIATh YPABHEHHS, HEPABEHCTBA M CUCTEMBI C
IIOMOIIBIO PA3JIUYHBIX IPUEMOB; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI Ul pEelIeHHs] MaTeMaTU4YecKUX 3ajad M 3ajad U3 PasIUuyHBIX
o0acTeil HayKH U peaylbHOM KU3HU
Tema 3.1 PaBHOCHJIBHOCTH ypaBHEHHHI M HEPABEHCTB. 4 A
OO01me METOIBI PEIICHUS p
9 [TpakTnueckoe 3ansThe. PaBHOCHIBHOCTH 2 YMeTh pemath ypaBHeHUs, HepaBeHCTBa U cucteMbl ¢ | OK 01 1,2
ypaBHeHuid.  OOmme  METOABI  pelueHHs 2mp MOMOIIBIO PA3JIMYHBIX TPUEMOB; IPUMEHSTh OK 02
YpaBHEHHUH. OK 03
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10 [IpakTuyeckoe 3aHsTHE. PaBHOCHMIIBHOCTBH 2 YpaBHEHMs, HEPAaBEHCTBA, X CUCTEMBI JJIs1 pEIICHUS 1,2
HepaBeHCTB.  OOIMe  METOJbl  PELICHUS ) MaTEeMaTUYECKHX 3a/1a4 U 33/1a4 U3 Pa3JINYHbIX
HCPABCHCTB. P 0071acTel HayKU U pearbHON KU3HH
Tema 3.2 I'padmueckuii MeTOJ pEIICHUS YPaBHEHHUH, 4 2
HEPaBEHCTB
11 OOmue MeToapl pelIeHUusT HEPABEHCTB ( 2 YMeThpemiaTh HEpaBEHCTBA C IOMOILIBIO Pa3IMUHBIX 1,2
nepexo OT CPaBHEHUS 3HAYCHUN (PYHKIIUH K IPHEMOB
CPaBHEHHMIO 3HAU€HWH apryMeHToB i
MOHOTOHHBIX (PYHKUHUH, METOJ HHTEPBAJIOB,
(GyHKIIMOHATIBHO — rpadMuecKuii MeToxn).
12 [TpakTnueckoe 3ansatue. Penenrue ypaBHeHui 2 2up YMeTh peniath ypaBHEHHs U HEPABEHCTBA C TIOMOIIIBIO 1,2
Y HEPABEHCTB. pa3IMYHBIX TPUEMOB
Tema 3.3 YpaBHeHMsI 1 HEpAaBEHCTBA C MOJYJIEM 2 2
13 [Tpaktuyeckoe  3ansatue.  OmnpeneneHus 2 YMerp  pemate  OpOCTEHIIME  ypaBHEHHS U 1,2
monyns,  Ilpocreiimme — ypaBHeHMs ¢ o HEpPaBEHCTBA C MOAYJIEM
moaynem.IIpocrerimue HEPaBEHCTBA  C p
MOJTyJIEM.
Tema 3.4 CocraBieHue u penieHre npopecCuoHaTbHBIX 2 2
3ajJ]ay C MOMOIIIBIO YPAaBHEHHH.
14 [TpakTuyeckoe 3ansTHe. PelieHne TeKCTOBBIX 2 YMeTb TpUMEHSTh YpaBHEHHS, HEpPaBEHCTBA, WX 1,2
3a/1a4y 2np CHCTEMBl I pELIeHHs MaTeMaTH4YeCKUX 3ajad MU
3aa4 W3 PAa3NUYHBIX O0JIaCTe HAayKM W pPeaTbHOH
KHU3HH
Pa3nesn 4 @yHkuum, ux cBoiicTBa U rpauKH 10 2 3HaThb U yMETb: BBIUUCIATH 3HaueHus ¢yHkuui no | OK 01
15 Omnpenenenne yrcnoBoit GpyHkuu. Crnocoos! 2 3aJIaHHOMY 3HAQUEHHUIO aprymMeHTta npu pasznuuHbeix | OK 02 1,2
3aganus pyHkuuid. OOnacTh ompeaeneHus u crocobax 3anaHus QyHKUMH, ompenenstb ocHoBHble | OK 03
MHO’KECTBO 3HaueHUN QyHKuHH. OCHOBHBIE CBOWCTBA YMCIOBBIX (YHKIMH, wiutoctpupoBath ux | OK 07
CBOWCTBA GyHKIMN. I'paduueckas Ha TpaduKax, HUTIOCTPUPOBATH MO TpaduKy cBOWCTBA
WHTEPIPETAINs CBOWCTB. QJIEMEHTAPHBIX (DYHKIMI; HCIIONB30BaTh IOHIATHE
16 OcHoBHEBIE CBOICTBA byHKIUN 2 GyHKIMM A7 ONMCAHWS W aHalu3a 3aBHCUMOCTEH 1,2
(MOHOTOHHOCTb, ~ YETHOCTb,  HEYETHOCTb, BEJIMYMH, MWCIOJb30BaTh NPUOOpETEHHBbIE 3HAHUA U
IEPUOTUIHOCTb. I'paduueckas YMEHUS B IPAKTUIECKOH IEATETHHOCTH.

HHTCPpIpCTAllNA CBOMCTB.

11




17 [IpakTuueckoe 3anHarwe. UreHue TrpaduxoB 2 o 1,2
GyHKINH. P
CamocrosrenbHas paboTa 0O0yYarOIIUXCA. 4
Onpenenenne  oOpatrHOW — QyHKIUH, €€
CBOICTBA U TpaduK.
Apudmernueckue orepanuu Haj
byHKIMAME. Cnoxnas byHKIHS.
Kommo3zurus ¢dbynkuwmii. [IpeodbpazoBanus
rpaduKoB byHKuni (mapanenbHbII
NIEPEHOC, CHMMETPHUS], PACTSKEHHUE U CKaTHE)
Pa3nen 5 Crenenu u kopuu. CreneHHass QyHKIUSA 8 3HaTh: CBOMCTBA CTENIEHU U KOPHS
4 YMeTb: HaxoOuTh 3HAUYEHUS KOPHSA, CTENEHU, HAa OCHOBE OIpEe]esICHus,
UCTOJNB3ys TpH  HEOOXOJUMOCTH  HMHCTPYMEHTAJIIBHBIE  CPEJCTBA;
110JIb30BaThCsl NPUOJIMKEHHON OLIEHKOM TP MPAKTUYECKUX pacueTax
Tewma 5.1 Crenennas GyHKIIUS, €€ CBONCTBA 4 2 OK 01
18 Kophau HaT(‘j/paﬂbHOH CTCIICHU U3 YHCJIa 1 UX 2 YMeTh: HaXOAUTh 3HAYEHUsI KOPHS, CTEIIEHH, Ha OK 02 1,2
cBoiicTBa. CTeneHu ¢ JIeHCTBUTEILHBIM 6 OK 03
TIOKa3aTeleM, UX CBOHCTBA. OCHOBE OIpE/IEICHNUs, UCII0JIb3Ysl IPH HEOOXOAUMOCTH
19 ITpakTuueckoe 3ansrue. IIpeodpaszosanue 2 ) MHCTPYMEHTAJIbHBIE CPEJICTBA; I0Jb30BATHCS OK 07 1,2
CTCICHHBIX BBIPAKCHUM. 11p MPUOJIM>KEHHON OIICHKON IIPH MPAKTHYECKUX pacyeTax
Tema 5.2 UppanonaibHble ypaBHEHUS] U HEPABEHCTBA 4 2
20 WppanmoHansHbie ypaBHEHUS. 2 1.2
VppauyoHabHble HepaBeHCTEA. VYMeTs perath HeCI0KHbIE UPPALMOHATbHbIE ’
yYpaBHEHHsI 1 HEPABEHCTBA; BBIMTOJIHATh
21 HpaxTuseckoe sanstne. Pemenne 2 2n peoOpa3oBaHus UPPALMOHATBHBIX BBIPAKEHHI 1,2
MPPAIMOHATILHBIX YPAaBHEHHI U HEPABEHCTB. p peodp ppan p
YMeTp Hcnonb30BaTh rpaduk MOKa3aTeNbHOM KWW JUIS A3Y9eHUS
Pa3nen 6 Iloka3zarenbHas GpyHKuus P (bv pyn ¥
6 4 MIPOIIECCOB U 3aBUCUMOCTEH NpU pEHICeHUH 3ajad U3 JAPYIHX Y4eOHbIX
MIPEIMETOB M M3 PEATbHON KU3HH, PEIICHHS TIOKA3aTeIbHBIX YPaBHEHUH H
HEPaBEHCTB
22 [TokasarenbHas (QyHKUUA, €€ TIpaQuKk U 2 OK 01 1,2
CBOHCTBA. . OK 02
23 IIpaktnueckoe  3anatue. [lokazarenbHble 2 2ip YMmeTh cTpouTh rpaduk nmokasarenbHON pyHKINN; 1,2
YPaBHCHHAL. peuaTh IoKa3aTellbHbIE YPAaBHEHHS U HEPABEHCTBA OK 03
24 [Ipaktuueckoe  3anstue. IlokazarenbHbIe 2 2 OK 07 1,2
HEPABEHCTRA. p
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byHKIIUM IS
M3YYCHHs TPOIECCOB M 3aBUCHUMOCTEH IMPH PEIICHUHU 3a/1ad U3 APYTUX

YMeTb ucnonb30BaTh rpaduk JorapupMUIECKOi

Pasznea 7 Jlorapudmel. Jlorapudpmudeckas GpyHkuus 6
20 y4eOHBIX MPEJIMETOB U U3 PEaTbHOM KU3HH, PELICHUS JTOTapHPMUUECKIX
YPaBHEHMI U HEPABEHCTB

25 Jlorapupm YUCIA. OcHoBHOE 2 OK 01 1,2
JorapuMUUECKOe TOXKAEeCTBO. JlecaTndHble OK 02
Y HaTypaJIbHBIE JIOTapu (MBI, YHCIIO €.

26 CaolicTBa JIOFapI/I%MOB. ITepexoa k HOBOMY 2 OK 03 1,2
OCHOBAHHUIO. orapu(MUpOBaHHE u OK 06
[IOTEHLIUPOBAHMUE. OK 07

27,28 | Ilpaktuueckoe 3ansarue. [IpeobpazoBanus 4 . 1,2
Jorapu(MUUECKUX BbIPAKEHUH. P

29 Jlorapudmuueckas GpyHkus, ee rpaduk u 2 1,2
CBOICTBA.

30 JlorapumMu4IeCKUE ypaBHEHUS, OCHOBHBIE 2 1.2
NPHEMBI UX PEIIEHUS (METO/] BBECHHS HOBOM
HEPEMEHHOM, METOJ IIOTCHUMPOBAHHS,

(O YHKIIMOHAIIBEHO — rpadUYeCKuil METOI).

31 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIC 2 1,2
IIPUEMBI UX PELICHHUS.

32 [IpakTuyeckoe 3anstue. Pemenne 2 1,2

o 2np VYMers: pemarp anreOpanyeckie ypaBHEHHS,
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.
HEpPaBEHCTBA, CUCTEMBbI I'pa)UueCKUM METO/I0M
CamocrosiTenbHast padoTa 00yJaronmxcs. 4
ITpumenenue norapudma. Jlorapupmuueckas
CIUpajb B MPHUPOJE, €€ MaTEMaTHYECKUE
CBOMCTBA.
Pa3nesn 8 OcHOBBI TPUTOHOMETPHH. 30 8 YMeTs omnepupoBaTh TMOHATHSAMM: TPUTOHOMETpUYECKHe (YHKIIUH,
Tpuronomerpuyeckue GyHKIUH TPUTOHOMETPUYECKUE YpPaBHEHHUS, HEpaBEHCTBA H; YMETh pemlaTth
YpaBHEHHUs JUUIsl PELICHUS] MaTEeMAaTUYECKUX 3a7ad U 3aJad U3 Pa3InyHbIX
oOyacTell HayKH U peasibHOM JKU3HU; IEMOHCTPUPOBATH
YMEHHE HCIOJIb30BaTh Ipaduku (QYHKIUN I U3y4eHHUsS MPOIECCOB U
3aBUCHUMOCTEH MpH PelIeHUH 3ajjad U3 JAPYIUX Y4eOHBIX MPEIMETOB U U3
peambHOM  KHM3HHM; BBIpaXKaTb (OPMYJIaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
Tema 8.1 Tpuronomerpudeckue GyHKIUN 4 2 3HaTb W yMEThb: BBINOJHATH mpeoOpaszoBanue | OK 01
IIPOM3BOJIBLHOTO yruia. Pajnannas u rpagycHas Mepa yria BBIpKEHUI, MPUMEHSS (OPMYJIbI, CBI3aHHbIE C OK 02
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33 Panuannas u rpagycHas Mepbl yrua.
Omnpenenenue cunyca, KOCHHYca, TAHTCHCA U

TaHI'€HCa U KOTAHI'CHCAa 110 YETBEPTAM.
3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM,
TaHI€HCOM M KOTaHI'€HCOM OJHOI0 U TOTO XkKe

KOTaHI'€HCa YKciaa. 3HaKU CHHYCa, KOCHHYCa,

yria.
34 [IpakTrueckoe 3ansTue. Beraucnenue
3HaYeHUN TPUTOHOMETPUUECKUX (DYHKIIHIA, 2np
OIpeJIeJIEHUE UX 3HAKOB M0 YETBEPTAM
Tema 8.2 OCHOBHbBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
@DopMyIibl IPUBEICHUS
35 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA
U MX CJIC/ICTBUS.
36 DopMyIIbl TPUBEICHUS.
Tema 8.3 CuHycC, KOCUHYC, TAHT€HC CyMMBI 1 Pa3HOCTH
JBYX apryMeHToB. CUHYC U KOCUHYC JIBOMHOTO YIJIa. 2
@DopMyJibl TOJOBUHHOIO YTJIA.
37 DopMyIbl CyMMBI U Pa3HOCTH JIBYX
aprymeHToB.QOpMyIIbl JBOMHOTO U
IIOJIOBUHHOTO YTJIOB
38 dopmysl TPeoOpa30BaHUS CyMMBI
TPUTOHOMETPHUECKUX (PYHKIUN B
IIPOM3BE/ICHUE U IPOU3BEACHUSI B CYMMY.
39 [IpakTryeckoe 3anstue. [IpeobpazoBanue
MPOCTEUIINX TPUTOHOMETPUIECKUX 2mp
BBIPAKCHUIN

Tema 8.4 Tpuronomerpuueckre GyHKIIUH, UX CBOWCTBA
U rpadukm.

40 CaoiicTBa u rpaduku GyHKIUH y = Sinx, y =
COSX, Y = tgX, Y = CtgXx.

Tema 8.5 [IpeoOpa3zoBanue rpadukoB
TpUroHOMeTpHUYecKuX pyHKuui. Onucanue
IMPONU3BOACTBCHHBIX MPOICCCOB C IMTOMOIIIBIO Fpa(i)HKOB

byHKIMI

OCHOBHBIMH TPUTIOHOMCTPHUYCCKUMHU TOXKIACCTBAMU H
HUX CJICACTBUSIMU, BBIIIOJIHATD npeo6pa30BaHHe

BBIpQ)XCHUH, TMpHUMEHss (GOPMYNIbl  NPUBEACHUS,
CYMMBl M Pa3HOCTH [JByX YIJIOB, JBOWHOIO H
MOJIOBUHHOTO ~ YIJIOB,  MPEOOpa3oOBaHUs  CYMMBI

TPUTOHOMETPUUECKUX (YHKIUH B TMPOU3BEIECHUE U
MIPOU3BE/ICHUS B CYyMMY,CTPOUTH TPaQUKN U3yU4EHHBIX
GyHKIUH, WUTIOCTpUpPOBaTh MO TIpaduKy CBOMCTBa

(GyHKIHH.

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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CamocrodrenbHas paboTa 00yJarouxcs.
Cxxarue u pacTshkeHue TpaduKoB
TPUTOHOMETPHUSCKUX (PYHKITHA.
Hcnons3oBanne CBONMCTB
TPUTOHOMETPHUYECKUX (PYHKIIHUI B
poheCCHOHATBHBIX 33/1a4ax.

Tema 8.600paTHBIC TPUTOHOMETPHUECKUE (PYHKITHH 2
41 OO6parHble TpUTOHOMETPUYECKHE QYHKITNH, 2 1,2
uX rpaMKu 1 CBOMCTBA.
Tema 8.7 TpuronoMerpuueckrue ypaBHEHUS U 6 4
HEpaBEHCTBA
42 [Ipocreiiine TPUroHOMETPUUECKUE 2 3HaTh: METO/Ibl PEILICHUS] TPUTOHOMETPUUYECKUX 1,2
YpaBHEHUS. ypaBHEHUH
43 [IpakTuyeckoe 3anstue. Pemenne 2 1,2
TPUTOHOMETPUYECKHUX YPaBHEHUI OCHOBHBIX )
YMeTh: pemaTb TPUTOHOMETPUUECKHUE YPaBHEHUS
TUTIOB (CBOSIIIIMECS K KBAAPATHBIM, 2np
peliaeMble pa3aoKeHUEM Ha MHOXKHTEIH,
OJIHOPOJIHBIC)
44 [IpakTnueckoe 3ansTue. Pemenue 2 2mp 3HaTbMETOABl M YMETh pellaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPUUYECKUX YPABHEHUH . ypaBHEHHMS
3HaTh: MNpPHUMEHEHHE MaTeMaTHMYeCKHMX METOJI0B K
aHaM3y W HWCCIICJOBAHUIO TIPOIIECCOB W SIBIICHUN B
IpPUPOJE U OOIIECTBE YMETh: HAXOAUTh MPOU3BOJHbBIE
Pazgen 9 IlpousBoaHasi pyHKIMH, ee IPUMEHEHHE 36 18 AJIEMEHTAPHBIX (YHKIUI;UCTIONB30BaTh MTPOU3BOIHYIO
JUIs  TPOBEIEHUS  NPUOIMDKEHHBIX  BBIYHCIICHUH,
pemaTth  3aJadd  MPHUKIAAHOTO  XapakTepa Ha
HaXO0XKJIeHHE HauOOJIbIIEro M HAUMEHbIIET0 3HAYCHHU S
Tema 9.1 [Tonsarue npoussoanoii. [IpaBuna u popmybl 4 9 OK 01
g depeHIIMpOoBaHUS OK 02
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Omnpenenenue YUCJIOBOU
45 nociiegoBareabHOCTH. CrocoOnl 3aaHus U
CBOMCTBA YMCJIOBBIX IOCJICIOBATSIHFHOCTEH
rnmociiegoBarebHocT. Haxokaenwe N - ro
YjIeHa MIOCJICA0BATEIBHOCTH, CYMMBEI.
Omnpenenenue mpeaeia mociae0BaTeIbHOCTH.
Brruncnenue npeienos mocie10BaTeIbHOCTH

3HaTLZOHp€I[€JIeHI/Ie YHCI0BOM IIOCJICA0BATCIILHOCTH,
YMETh HAXOAUTH NPEACII IMMOCICA0OBATCIIHEHOCTHU

46 [IpakTrueckoe 3aHsTHE. Brruucnenue
MIPEICIIOBIIOCIICAOBATEILHOCTEH.

2np

YMeTh HaXOAUTh MPE/IETbl HECIOKHBIX (QYHKITUN

Tema 9.2  Ilpou3BOAgHBIE  CYMMBI,
MIPOM3BENICHUS, YACTHOTO.

Pa3HOCTH,

47 [Ipupamenue aprymenta 1 GyHKIMH. 3a7a4u,
MPUBOIANINE K TIOHATHIO TPOU3BOIHOM.
OnpeneneHue Nporu3BOTHOM.

3aHATHUC.
QJICMCHTAPHBIX

48,49 [IpakTrueckoe
JuddepenurpoBanue
GyHKIHH.

4mp

3Hath: npaBuia u popmynsl 1uddepeHpoBaHUs.
YMeTh HaXOJWUTh TPOU3BOIHBIC 9JIEMEHTApPHBL]

byHKIUH

Tema 9.3 [IpousBoaHas Ci0XHON QYHKIIUU

50 [Ipaktuueckoe 3ansTtue. CroxHas (QyHKIUS.
[TponzBoaHast CI0KHON QYHKIINHU.

2np

Nwmets noHATHE O CHOXKHON DYHKIIUN

Tema 9.4 [ToHsTHE 0 HENPEPHIBHOCTH (DYHKIIMU

CamocrosiTenbHast pabota 00yYarommxcs.
ITonarue HempepbiBHOM (yHkimu. CBoiicTBa
HenpepplBHOW — QyHKIuM. CBS3b  MEXAy
HENPEPbIBHOCTHIO M TU(PHEPEHIIUPYEMOCTHIO
GyHKIIMM B TOYKe. ACHUMIITOTHI Trpaduka

byHKIIMU

NMeTpr TOHSATHE O HENPEPbIBHOM  QYHKIUH, €
CBOICTBax U CBSI3U HENPEPBIBHOCTBK
uau¢pdepeHInpyeMOCTbIO QYHKIIMHN B TOUKE.

Tema 9.5 T'eomerpuueckuii U (PU3NUECKHI CMBICI
IIPOU3BOJHOU

51 I'eomeTpuueckuit CMBICIT MIPOU3BOAHOM.
VYpaBHEHHE KacaTeJIbHOW U HOPMAJIH.
@u3nuecKuil CMBICI IPOU3BOAHOWU. Bropas
MIPOU3BOJIHAS M €€ (DU3HUECKUN CMBICTI.

3HATh:T€OMETPUYECKHUI CMBICII TPOU3BOJHON; YMETH
COCTABJIAATh YPABHEHHE KACATEIIbHOW U HOPMAJIH.

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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52 [Ipaktuueckoe 3aHsiTe. @uU3NUECKUl U 2 Nmerp mnoHATHE O TNPUMEHEHUHM MPOU3BOJHOU B 1,2
F€OMETPUYECKUNA CMBICA IPOU3BOJHOM B 2np npodeccnoHaNbHBIX 3aauax
po(eCCHOHATILHBIX 3a/1auaX.
Tema 9.6 MOHOTOHHOCTH QYHKITUU. TOYKH IKCTpEeMyMa 4
53 Bospacranme u  yObiBaHume  (pyHKIUU. 2 YMeTh uccienoBarh (yHKIHIO HA MOHOTOHHOCTh W 1,2
Okctpemymbl  ¢yHknuu.  HccnenoBanue 9KCTPEMYM, Ha BBIYKJIOCTh U HEPEerud ¢ MOMOUIbIO
(YHKIIUM HAa MOHOTOHHOCTH U 3KCTPEMYM C MIPOU3BOTHOM
MTOMOUIIO TPOU3BOJHOM.
54 Beimykinocts  (GyHKIMH, TOYKH Teperuoa. 2 1,2
UccnenoBanne (yHKUIMKM Ha BBIIYKIOCTh U
TOYKH Meperuda ¢ moMoIIbI0 MPOU3BOIHOM.
Tema 9.7 HWccnenoBanme GyHKIMI U OCTPOCHUE 6 4
rpaduKoB
55 Adroput™M  uccienoBaHHS — QYHKIMH U 2 1,2
MOCTPOCHHUST ~ TpapUKOB  C  IIOMOIIBIO YMeTh ucciaenoBaTh (PYHKUHIO TO ONpeAeeHHOMY
MIPOU3BOJIHOM. QITOPUTMY W CTPOUTH TpapuKk C  TIOMOIIBIO
56, 57 | IIpakTHueckoe  3aHATHE. Hccnenosanue 2 . MIPOU3BOTHOM 1,2
(GyHKIIMHI ¥ TOCTpOoeHHEe rpaHKoB. P
Tema 9.8 HaubGonpinee W HaWMEHbIEE 3HAYCHUS 4
¢yHkuu. HaxoxneHwe ONTUMaBHOTO pe3yibTara ¢ 4
MOMOIIHIO TPOU3BOAHON B MPAKTHUECKUX 3aa4ax
58 [TpakTaeckoe 3aHATHE. Haxoxnenne 2 1,2
HauOOJBIIET0O W HAMMEHBIIEr0 3HAYEHUU 2mp ) . .. i
P 3HaTh: MPUKIAJTHON XapakTep IMPOU3BOIHOW, YMETh:
59 IIpakTnueckoe  3ansatue.  IIpuiioxxenue 2 petath  Salaud  HPMIOIaAHoro - xapartepa  md 1,2
. HaXO0XICHUE HAauOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHHUS.
MPOM3BOJHOM K PEIICHUI0 MPHUKJIAIHBIX 2mp
3a/aq
Pa3nen 10 [lepBooGpa3snas pyHkumu, ee 12 8 3HaTh M YMEThb HAXOJWTh HEOIPEACIICHHBIE WHTErpajbl OT HECIOXKHBI]
NnpuMeHeHHe (GYHKIUH, BEIUMCIATH B MPOCTEHUININX CIIyYasx IMJIOMIAJAN C UCTIOIb30BaHUEN

OMMPECACIICHHOI'0 HMHTCIrpaia; HCIOJb30BATh HpI/IO6peTeHHI)Ie 3HaHUA 1
YMCHHA B HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH JJIA pCHICHUA TPUKIIAAHBIX 3a1a4
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Tema 10.1 ITepBoobpa3znas pynkiuu. [IpaBuna 4 OK 01
HaxOJJIeHUs MepBooOpas3HbIXx. HeonpeneneHubli n OK 02
OIpe/ICICHHBIM HHTETPaJIbl OK 03
60 [Tonstue nepBooOpa3zHoi GyHKIHH. OK 07 1,2
ITonsaTne UHTETPUPOBAHUSL. IIpaBuina
HAXO0XJACHUS MepBOOOPA3HBIX.
HeonpeneneHHblii HHTErpan U €ro CBOMCTBA.
3HaTh ¥ yMETh HAaXOAWTh HEONpPEICICHHbIC WHTETPAE
OcHoBHbIE TaOJIMYHbIE HHTETPaJIbL. .
OT HECJOXHBIX (YHKUUNA, HCHONB3YS CIPABOYHBI]
61 [Ipaktuueckoe 3anstue. HemocpenctBennoe 1,2
. 2mp MaTepuai; BEIYUCIATH OMpeesIeHHbIE HHTErPaIbl
UHTErpupoBanue QyHKIHL.
62 OnpeneneHHbIl MHTETPAl U €ro OCHOBHBIE 1,2
CBOMcTBa.  BbluncieHne  ompeaeneHHbIX
uHTerpaioB  mo  Qopmyne  Heiorona-
JletiOHuLA.
63 [IpakTuyeckoe  3aHATHE. Brrancnenune . 1,2
OTIpeIeTICHHBIX HHTETPAJIOB. P
Tema 10.2 TlonsTHe 00 OmMpeneNeHHOM WHTErpaje Kak 4
TUIONIA/IM KPUBOJIMHEHHON Tpaneuuu
64 [IpakTrueckoe 3aHsTHE. ['eomMeTpuUecKuit 1,2
CMBICIT OTIPEIEIIEHHOTO WHTETpaa. .
2np YMeTh: BBIYHMCIATH B MPOCTEUIINX CIydyasX IUIOMIAIU
[IpuMeHeHHe OIpeIeIeHHOr0 UHTerpaa Juis
o C MCIOJIb30BAaHUEM OIPEEIEHHOTO MHTErpasia; UMETh
BBIYUCIICHUS TIJIOMIAIeH
MOHATHE O TNPHIOKEHUSX ONPEIEICHHOr0 UHTErpaja
65 IIpakTueckoe  3aHATHE. ITpunoxxenus 1,2
K BBIUMCIICHUIO (PU3UYECKUX BEITHUUH
OTIPEJIENIEHHOTO WHTErpaia K BBIYHACICHUIO 2mp

(I)I/I3I/ILICCKI/IX BCIMYHMH

Pa3nes 11 MHoxecTBa. Ji1eMeHTHI Teopuu rpagos

YMeTh onepupoBarh MOHATUSAMU: MHOXECTBO, MIOJAMHOXKECTBO, Ollepaluu
HaJl MHOXXECTBAMH; YMEHHUE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar I ONUCAaHUs PEaJbHBIX IIPOLIECCOB U SBJIICHUM IIPU PELICHUU
3a/1a4, B TOM YHUCJIE U3 JPYTUX yYEOHBIX MMPEIMETOB;

- YMETh ONEepUpOBaTh MOHATUSIMM: Tpad, CBSI3HBIA rpad, IepeBo, UK,
rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh U OMHUCHIBATh Tpadbl pa3IuYHBIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PEeLICHUH 3a/1a4

Tema 11.1 MHoxecTBa. Onepanuy ¢ MHOKECTBAMHU

| OK 01 |
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66 Ilonstue  muHoxectBa.  [logmuHoXkectBo. | 1 YMeTb onepupoBaTh MOHATUSIMHU: MHOXKECTBO, 1
Onepanuu ¢ MHOXECTBaMH. MIOJIMHO’KECTBO, BBIIIOJIHATH OTepalluy HaJl
MHOXECTBAMHU
Tema 11.2 I'padpl 1 UX MprUMEHEHUE. 1
67 [Monstue rtpada. Ces3Hbli Tpad, nepero, |1 YMETh ONIEPUPOBATH MOHATUSAMHU: Tpad), CBA3HBIN rpad, 1
LMKJI rpad) Ha IJIOCKOCTH. JEPEeBO, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU
Pa3znen 12 DneMeHThI KOMOMHATOPUKH, CTATUCTHKH | 18 4 OK 01
1 TEOPHUH BEPOSAITHOCTEH OK 06
Tema 12.1 OcHOBHBIC MOHATHSI KOMOMHATOPUKH 8 2
68 Pa3merienusi, mepecTaHOBKU M COYCTAHUS 2 1,2
CamocrositenbHast pabota oOywarouuxes. | 4
bunom Herorona. Tpeyronsnuk [Tackans
69 [TpakTryeckoe 3aHsTHE. Pemenue | 2 2mp . 1,2
3HaTh ¥ YMETh: peliaTh MpocTelIre KOMOMHATOPHBIE
MPHUKJIAIHBIX KOMOMHATOPHBIX 3a]1a4.
3aJaud  METOJOM Tepebopa M C UCIOIb30BAHUEM
Tema 12.2 CoObITHE, BEPOSATHOCTH COOBITHSI. 2 .
W3BECTHBIX (OPMYJ; BBIUUCIATH B  MPOCTEHIIMX
70 BepositHocTh coObITHs. Kitaccnueckoe u 2 . 1,2
Cllydasix ~ BEpOSITHOCTH  COOBITHH;  HCIOJB30BATh
CTaTUCTHYECKOE OIpEIeIICHIE BEPOSTHOCTH. .
MpUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKOM
Tema 12.3 BeposiTHOCTh B IpoeCCHOHATIBHBIX 3a7ayax | 2 2 .
JEeSITETPHOCTH U B TOBCETHEBHON KHM3HM ISl aHAJIH3a
71 [IpakTuueckoe 3anarue. Beruucnenue 2 1,2
9 o 2mp peanbHBIX YMCIOBBIX [JaHHBIX, MPEJICTABICHHBIX B
BEPOSITHOCTEH COOBITHH.
T 74 - 5 BUJie TpadUKOB W JWArpamMm, a TaKXke IS aHaIm3a
ema 12.4 JluckpeTHas ciydaifHas BeJTMUMHA, 3aKOH €€ WH(OPMAITHH CTATHCTHUECKOTO XapaKTepa
pacrpeeseHus
CamocrosiTenbHast paboTa 00yJaronmxcs. 2
Bunsl cinyyaitHbeIX BennyuH. JIMCKpeTHas
cllydaifHast BeIMYMHA, 3aKOH €€ pacIpeaeIeHHs]
YucnoBble XapaKTEPUCTUKH JUCKPETHON
CIIy4aifHON BEJTMYUHBI.
Tema 12.5 3agaymn MaTeMaTHUECKOU CTATUCTHKMU. 4

CocraBieHue Ta6J'II/II_I U IarpamMm Ha IPAKTHUKE
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CamocrodrenbHas paboTa 00yJarouxcs.
ITonsaTue o 3agayax MaTeMaTU4eCKON
cTaTUCTUKU. Bapuannonusii psa. [lonuron
4gacTo ¥ ructorpaMma. CTaTucTU4eCKHe
XapaKTEPUCTHUKU psAJia HAOII0JaeMbIX TaHHBIX.

Pa3nesn 13KoopanHaThl 1 BeKTOPbI

3HaTh W YMETh:HUCIOJB30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHHS B
MPAKTUYECKOM JESITEIbHOCTH U B TIOBCEIHEBHOW KU3HHU ISl UCCIIEIOBAHUS
(MOnenupoBaHusl) HECIOXKHBIX IPAKTUYECKMX CUTyallud Ha OCHOBE
W3YYEHHBIX (POpPMYI U CBOWCTB (pUTyp, a TaKXKe AJIs BHIUUCICHUS 00bEMOB
U IUIoUiaied IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENI MpPU PELICHUU
MPaKTHUYECKUX 3aja4, UCHOJIb3ysl MPHU HEOOXOIMMOCTU CIPABOYHHKU U
BBIYHCIIMTEIIbHBIE YCTPOICTBA.

Tema 13.1 BekTopbl B MPOCTPAHCTBE. YOI MEKIY
BekTopamu. CKaJIIPHOE ITPOU3BE/ICHNE BEKTOPOB

72

BekTopsl, BEKTOpHBIE BEIMUMHBI. Buibl
BEKTOpPOB. KoMIuiaHapHbIE BEKTOPBI.
Pasnosxenue BekTopa 1o TpeM
HEKOMIUIAHAPHBIM BEKTOpaM. [[elicTBus Hax
BekTOpaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. YTOJI MEK]IYy BEKTOPaMHU.

Tema 13.2 JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE

73 [IpsimoyronbHas cuctema KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
JleicTBHs HaJl BEKTOPAMHU B KOOpAMHATAX.

74 Jlnuna Bextopa. PaccrossHue Mex 1y 1ByMs

Toukamu. CKalsipHOE MPOU3BEAECHUE BEKTOPOB.
Yroa Mexay BEKTOpaMHU. YTOJI MEXAY IPAMOMN
U IJIOCKOCTBIO. YTOJ MEXY IUIOCKOCTSMM.
YpaBHeHHE IIIOCKOCTH. ['eomeTprueckuit

CMBICJI OIIPESIIUTENS
2

OK 01 1,2
OK 02
OK 03
OK 06
OK
3HaTh: NPEeACTAaBIEHUE O BEKTOPHBIX BETUYNHAX, BUJIbI 07
BEKTOPOB. OK 08
YMeTh: BBINONHATH JEHCTBUS HAJl BEKTOPAMU HAXOJUT] OK 09 17
JUINHY BEKTOpA, YroJl MEXAY BEKTOPAMHM, YTOJ MEKN) ’
MPSIMOM U TUIOCKOCTBIO, YTOJI MEXKIY IIIOCKOCTSIMHU.
Hmetsb noHaTue 06 ypaBHEHUH IIOCKOCTH 17

Tema 13.3 IIpakTUKO — OPMEHTHPOBAHHBIE 3a/1a4U HA
KOOPJAMHATHOM IIOCKOCTH
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75 IIpaxkTueckoe 3ansaTue. Pemenue npukiaaHbIx 1,2
337184 C MCIIOIb30BAHUEM KOOPAHHAT 1 2 2mp YMeTh:  BBINOJNHATH  JEHCTBUA HAJX  BEKTOpaMH
BEKTOPOB. HaxOJUTh JUIMHY BEKTOPA, YrOJI MEXKy BEKTOpaMu
3HaTh U YMETh: PACIIO3HABATh HA YEPTEkKAaX U MOJEIAX IMPOCTPAHCTBEHHBI
(GOpMBI;  COOTHOCHUTH TpPEXMEPHbIE OOBEKTHI C HX ONHCAHHUAMU
M300paKCHUSAMU;
ONMCHIBATh B3aMMHOE  pPAaclOJOXKEHUE NPSIMbIX U  IUIOCKOCTEH |
MIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIydasX B3aUMHOE PACIIOIOKEHUE 00BEKTO
B IIPOCTPAHCTBE;
Pa3nes 14 IlpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 18 4 n300pakaTh OCHOBHBIE MHOTOTPAaHHMKH W KpPYIJIbIE TeJa; BBIOJIHAT]
YEPTEKU 110 YCIOBUSM 3a/1a4;
CTPOUTH MPOCTEUIINE CEUEHUSI KyOa, PU3MBbI, TUPaAMU/IbI;
pemath MPOCTEHIIME CTEPEOMETPUUYECKHE 3aJlayd  Ha  HaXOXKIEHU
re€OMETPUUYECKUX BEJIIUYUH;
WCIIO0JIb30BAaTh MPU PEIICHUH CTEPEOMETPUUECKUX 3a]a4 IUIAHUMETPUUYECKU
(aKTBl 1 METOJIBI;
MIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4.
Tema 14.1 OCHOBHBIE IOHATHS CTEPEOMETPHH. 6
Pacnonoxenne npsMbIX U INIOCKOCTEN
2
Jlormueckas CTpyKTypa CTEPEOMETPHUH. 2 3HaTh U YMETh: paclo3HaBaTh Ha uepTexkax u mouemnss OK 01 1,2
76 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. MIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpexmepHblf OK 02
B3anmHoe pacnonoxeHue npsMbIx B OOBEKTHI c 170, onucanusiMd OK 03
IIPOCTPAHCTBE. M300paKEeHUSIMU;0NUCHIBaTh B3auMHoe pacnonoxeHny OK 07
77 [TapaieasHOCTH MPSIMOM U TIIOCKOCTH. 2 MPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE;aHATU3UPOBAT] 1,2
ITapamienpHOCTh MIIOCKOCTEM. B IPOCTEHIIMX CIydyasx B3aUMHOE pPAacIOJIOXKEHHU
78 [TpakTnueckoe 3ansatue. [lapannenenunesn u 2 O00BEKTOB B MPOCTPAHCTBE;pelIaTh  MPOCTEHIIN 1,2
ero aseMeHThl. CBOMCTBA MapasuieenuIea. o CTEPEOMETPUYECKHUE 3a7a49d Ha HaXOXICHU
Terpasap u ero snementsl. IlocTtpoenue p TEOMETPUUECKUX BEJIMYMH;UCIIOIB30BaTh MPU PELICHMU]
CEUEHHUH. CTEepEOMETPUYECKHUX 3ajjau MJIaHUMETpUYecKue (HakKThl 1
Tema 14.21TepneHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH 6 METOBI;
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79

[lepnenukynspHbie IpsIMBIE.
[lepneHuKyISIpHOCTH NPSMOM U TUIOCKOCTH.

80

[lepneHukynsp U HakJIOHHAs K IJIOCKOCTH.
Teopema o0 Tpex mNepneHAUKYISApax.y roi
MEXIYy NPSIMOUN U IIJIOCKOCTBIO.

81

JByrpaHHbIf yTOJL. Yron MEXKTY
MIJIOCKOCTSIMHU. [lepnieHIUKYISIPHOCTD
IIJIOCKOCTEM.

Tema 14.3 Pewmenue 3anau. Ilpsmble U miuockoctu B
IPOCTPAHCTBE

CamocrosiTenbHast paboTa 00y4Jaronuxcs.
[TapannenbHoe NPOEKTUPOBAHUE.
N3o6pakenue Guryp B CTepeoMeTpuu.
OproronanbHoe npoexktupoBanue. Ilnomanp
OPTOTOHAJILHON IPOEKIIUH.

82

IIpaktnueckoe 3anartue. Penienue
CTEPEOMETPUYECKUX 3a]1a4

2np

MPOBOJUTH  JOKAa3aTEIbHbIE PACCYXKIEHUS B XOJ 1,2

pelICHUA 3a1a4.

1,2

1,2

1,2

Pazgen 15 MHOrorpaHHUKM U TeJia BPalleHUs

45

10

3HaTh U yMETh: PACIO3HABATH HA YePTEKaxX M MOAEISAX MPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI ¢ UX ONTUCAHHSIMH,
M300paKEeHUSIMU;

OIMCHIBATh B3aHMHOE PACTIOJIOKEHUE MPSMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE;

AQHAIM3UPOBATH B MPOCTEUIITNX CITYYasiX B3aUMHOE PACIIOJIOKECHHE 00 BEKTOH
B IIPOCTPAHCTBE;

M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa; BBITIOTHATH
YepTeXH MO YCIOBUSIM 3a/1a4;

CTPOUTH MPOCTEUTITHE CEUCHHS Ky0a, IPU3MBI, ITHPaAMHUJIBI;

pemaTh NpoCcTeiIre CTepeoOMETPUIECKIE 3a/1a4l Ha HaXOXKICHHE
TCOMETPHUCCKUX BEITHUNH;

WCIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUIECKIX 33]a4 IIIaHUMETPUIECKH(
(haKThI U METOJIBI,

MIPOBOMTH TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1ad.
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Tema 15.1 Bepmnsl, peOpa, rpaHr MHOTOTpaHHHUKA OK 01
OK 02
83 MHororpaHsslii yroja. MHOTOrpaHHUKH. VmeTp NOHATHE O MHOTOI'PAaHHOM YTJIE; OK 03 1,2
MHOTI'OI'paHHHKAaX, IPaBUJIbHBIX MHOTOTPAHHUKOB OK 07
Tema 15.2 Ilpusma, ee coctaBiswonue, ceuenue. [psmas 3HaTh ONpeEICHUS MPU3MBbI, TPABUIIBHON MPU3MBI,
U npaBuibHas npusma. [lapamnenenunen, kyo. Ceuenue napajuiesienuIeaa, IpsiMoOyroJIbHOTO apajuieenuIea,
KyOa, nmapajuienenumnesa Ky0a, mupamMu/ibl, IPAaBUIbHOM MUPaMU/bl, IPABUIbHON
84 ITpu3ma, BUABI IPU3M. DIEMEHTBI IPU3MBI. yCeueHHOUW nupaMuel. imMeTs nmonsaTue o ceueHun 1,2
CeueHus B Ipu3Me. MHOTOI'paHHHUKA. Y METh HaXOAUTh 3JI€MEHTHI
Tewma 15.3 Tlupamua, ee cOCTaBIISIIOLIUE, CEUCHHE. YKa3aHHBIX MHOTOIPAaHHMKOB, TUIOIIAIEH UX
ITpaBuibHasg nupamuaa. Y cedeHHasi nupamMua MIOBEpXHOCTEN
85 [lupamuna u ee onemeHtsl. CeueHue 1,2
nupaMubl. Y cedeHHas NMpaMua.
Tema 15.4 BokoBast u 1oJIHasi IOBEPXHOCTh IIPU3MBI, 4
UPaAMUIbI
86 [Tnomane OOKOBOW W TONHOW TMOBEPXHOCTHU 1,2
npusMbl.  [Dmomaap OOKOBOM W TOJHOM
MTOBEPXHOCTU MTUPAMHU/IBI.
87,88 | [IpakTuueckoe 3aHATHE. Brmaucnenue 4np 1,2
Tionaied NOBEpXHOCTEN NPU3M U TUPAMHUJL.
Tema 15.5 Cummerpus B KyOe, mNapaiesenumnene,
npusme, nupamuje. Ipumepsl cummerpuii B npodeccuu
CamocrosarenbHass paboTra  0OydarOLIMXCS. YMeTh pacnio3HaBaTh CUMMETPHUIO OTHOCUTEIIBHO
CuMMeTpHsi OTHOCUTENBHO TOYKH, MNPSMOI, TOYKH, MPSIMOM, TNIOCKOCTH
IIJIOCKOCTH. Cummetpus B KyOe,
napajuiefienunesne, — NpusMe,  IUpaMUJIE.
CumMerpust B NpPUPOLE,  APXUTEKTYPE,
TEXHUKE, OBITY.
Tema 15.6 Llununap, ero cocrasisitomue. CeueHue OK 01
HAJIMH]IPA. OK 02
89 Huauaap wu  ero osnemeHTel. CeueHue 3HaTh OoNpeiesieHus: IPSIMOTro KPYyroBoro HUIMHIPA, OK 03 1,2
mwmHApa. Pa3BepTka nmimHapa. KOHYCa, yCEYEHHOT0 KOHYca, 1apa, cgepbl. YMeTh OK 07

Tema 15.7 Konyc, ero cocrasisomue. CedeHne KoHyca

HaXOJUTh UX DJIEMEHTHI. IMETh IIOHATHE O Pa3BCPTKE
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90 Konyc u ero snementsl. CedeHue KoHyca.
PasBepTka KoHyca.

Tema 15.8 VYceuenHblii koHyc. CedeHue YCEYEHHOI'O
KOHYCa

91 VYceueHHbIll KOHYC, €ro 3yeMeHThl. CeueHue
YCEUEHHOT0 KOHYCa.

Tema 15.9 lllap u cdepa, ux ceueHus

92 ‘ [ap u chepa, Ceuenus mapa u chepsl.

1 CCUCHUAX.

1,2

1,2

1,2

Tema 15.10 Iloustue 06 oObeme Ttena. OTHOLIEHUE

2
00BEMOB ITOJOOHBIX TE
93 O6wem u ero uzmepenue. OObeM MPU3MBI U
mmnHapa. O0bemM Kyba U MPSMOYTOJIBHOTO
napawienenumnena. OtHomeHne 00BEMOB
MOIOOHBIX TEIL.
94 OO6beM nupaMuibl U KOHYCA.
O0beM yceueHHOM MUpaMHIbl U YCEUEHHOTO
KOHYCA.
95 O6beM miapa.
96 [IpakTuueckoe 3aHSTHE. Brruncnenue .
00BEMOB F€OMETPUUECKUX Tell. P
Tewma 15.11 [1nomanu noBepxHoOCTEN TEN
97,98 | [Inomanpk TOBEPXHOCTH IWIMHIPA, KOHYCA,
yCEeUEeHHOT0 KOHyca,c(hepsl, mapa.
99 [Tnomane moBepxHOCTH CHEPHI, Mapa.
Tema 15.12 Pemenue 3amad. MHOrorpaHHUKd M Teja 2
BpaIeHus
100 [Ipaktnueckoe 3anstue. [Inomaamn
MTOBEPXHOCTEH MHOTOTPAHHUKOB. 2mp

Tema 15.13 KomOuHanuy MHOTOTpaHHUKOB U TEJ
BpaieHus. I 'eomerprudyeckre KOMOWHAIIMY Ha MTPaKTHKe

3HaTh M YMETh:HCIOJIB30BaTh IMPHOOPETEHHBIE
3HAHUS U YMEHHS B IIPAKTUYECKON ACATEIBHOCTH U
B TIOBCEJHEBHOM JKU3HU JUI1  MCCIIEIOBAaHUS
(MOmenMpOBaHUs)  HECIOXKHBIX  HPAKTUYECKUX
CHUTyalldii Ha OCHOBE W3YyYeHHBIX (opMyn u
CBOMCTB (pUTyp, a TaKKe /751 BBIYUCIEHUS] 00bEMOB
U IUIOLIAJIEH TOBEPXHOCTEH IPOCTPAHCTBEHHBIX
TEJ NPU PELIECHUH NTPAKTUYECKUX 33]a4, UCIOJIb3YsI
pu HEO00XOAUMOCTH CIPaBOYHUKH u
BBIYHCIIUTEIIbHBIE YCTPOICTBA.

1,2

1,2
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CamocrodrenbHas paboTa 00y4arouxcs. 7
KomOuHaImm reoMeTpuuecKux Tel.
Hcnonp3oBanne KOMOMHAIIUI
MHOTOTPaHHHUKOB H TEJl BPAIICHUS B
MPAKTUKO — OPHEHTUPOBAHHBIX 3ajavyax.

Bceero | 195 (195 +40 CPO)

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yu4eOHOT0 MaTepualia UCIOJIb30BaHbl 0003HAYCHHUS:

1- o3HakomMuTenbHBIN (y3HaBaHUE paHee U3YYEHHBIX OOBEKTOB, CBOMCTB);

2- PENpOAYKTHUBHBIN (BBIMOJHEHHUE JESITEIHLHOCTH MO 00pa3ily, MHCTPYKIIMH HWJIH MOJI PYKOBOACTBOM);

3- NPOAYKTUBHBIH (IUIAHUPOBAHME U CAMOCTOSITEIBHOE BBIIIOJIHEHUE IEATEIHOCTH, PeLlIeHHEe 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 MO0 KOJIMYECTBY 00YyJArOIINXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUT1aKaThl, MAKEThl FTEOMETPUUCCKUX (HUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 Undopmanuonnoe odecrneyenue 00yueHus

OCHOBHBIE UICTOUHUKHU:
1 MonotHukoBa, A. A. MaremaTtuka AJisl FOpUANYECKUX KOJUIEDKeN : yueOHUK /
A. A. MonotaukoBa. — Cankt-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 mocTyma: ajisi aBTOPU3.
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 :Tetpanut, 2018. — 720 c. : Tabum., rpad. — Pexum
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
KoHTpo/bM OlleHKa PE3yNbTaTOB OCBOCHUS YUEOHOW MUCHMIUIMHBI OCYIIECTBISETCS
IpernoJjiaBaTeseM B IPOLECCe MPOBEACHHSI CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,
NPAaKTUYECKUX  3aHATHH, TECTUPOBAaHHUS, a  TaKXKe  BBIIOJHEHHUS  OOYHYaIOUIMMHUCS

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 apuMeTuyecKue IeHCTBUS HAJl YUCIaMH, coueTas
YCTHBIE U TUCHbMEHHBIC TMPHUEMbl; HAXOIUTh MPUOIMKEHHBIE
3HAQYCHHUS BEIWYUMH U TOTPEUIHOCTH BBIYMCICHUN, CpPaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

® HAaxXOAWTh  3HAYEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPAKEHUII Ha OCHOBE OIpeieseHus,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbBIE CPEJCTBA;

[I0JIb30BAThCS  NMPUOJMKEHHOM OIIEHKOM TMpU  MPaKTHYECKHX
pacuerax;
® BBIIOJHATH  NIpeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pMoB,
TPUTOHOMETPHYECKUX (YHKITHI;

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHHS B
MPAaKTUYECKOU JEATENBbHOCTH W IOBCEAHEBHOM JKM3HU IS
INPAKTUYECKUX pacdyeroB 1Mo (opmyrnaMm, BKIo4Yas QOpPMYJIbL,

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

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

e crpoutTh rpaduKky M3y4YeHHBIX (PYHKUIHN, WLIIOCTPUPOBATH MO
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
ONMHUCAaHHUS C TIOMOINBI0 (YHKUMH pa3IMYHBIX 3aBUCHUMOCTEH,
IpEeCTaBICHUs UX IpaMuecKy, HHTEpIPETaly I'paHKoB;

®  HaXOAWUTh MPOU3BOJHBIC FITEMEHTAPHBIX (PYHKITHII;

®  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/IeHWE HauOOobIIEro 1 HAaMMEHbILIEro 3HaYCHHUS,

®  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 COIHAIBLHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e pemiaTh palMOHANbHbBIE, IMOKa3aTeJbHbIC, JIOTapU(PpMUUECKHE,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA pelIeHHs YpaBHEHHH U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUS
YpaBHEHHUI, HEPABEHCTB U CUCTEM C JIByMsI 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 HWCCIICNOBAHUS TPOCTCHININX MaTeMaTHYCCKHX
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 M YMEHUS B
MIPaKTHUYECKON JESITEIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke JJid aHajau3a MUH(QOpMalHuHM CTaTUCTHYECKOIO
Xapakrepa;

® pacrmo3HaBaTh Ha 4YepTekaxX U MOJENAX 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 MHOTOTPaHHUKHW MW KpPYIJbLIC TCJIa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

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

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

CTEPEOMETPUYCCKUX  3aad

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

O1eHKa 3a BBINIOJIHEHNE
IPAKTHYECKHUX padoT

OrneHka 3a BBIIOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyarorei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX padoT
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