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1 HACIHOPT PABOYEM NIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
MareMaTHuKka

1.1 Ob6aacTe npuMeHeHnst padodeil NporpaMMsl
Pabouas mporpamMma yuyeOHOH AMCLUIUIMHBI SIBISETCS YaCThbl IMPOTPaMMbl MOATOTOBKU
CHeUHaNNCTOB cpeaHero 3BeHa B cooTrBerctBUM ¢ PI'OC mo cmernmansHocTH 35.02.04
TexHONOrMsI  KOMIUIEKCHOW  IepepadOTKM  JPEBECHHBl  CPEJHEro  Mpo(ecCHOHAIBLHOTO
00pazoBaHus

1.2 Mecro y4eOHOIi MUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CHEIHAIMCTOB CPEHEro 3BeHa:
VYyeOnast mucruiuimHa «Matematukay siBisieTcss 0a30BOM IMKIIa 00meo0pa3oBaTeIbHOM
HOJTOTOBKH CTY/ICHTOB.

1.3 Heau wm 3agaum y4eOHOHl IMCHUILUIMHBI — TPeOOBAHUSA K pe3yJabTaraMm
OCBOEHHUS Y4eOHOI TN CUUIIHHBI:

B pe3ynbrare ocBoeHUs YIeOHON TUCIUTIIMHBI 00y4JaIONTUICS TOJDKEH YMETh:

o BBIMOJIHATh  apu(METHUYSCKHE JICHCTBHS HAJ YUCIIAMH, COYeTas YCTHBIE W
NUCbMEHHBIC TIPUEMbI; HAXOJIUTh MNPHOIMIKCHHBIC 3HAYCHUS BEIWYMH U TOTPEIIHOCTH
BI)I'-II/ICJ'IGHI/II;'I; CpaBHUBATH YHUCJIOBBIC BBIPAKCHUS

o HAXOJIUTh 3HAYCHUS KOPHS, CTCIICHH, JIOrapru(mMa, TPUTOHOMETPHUUCCKUX BBIPAKEHHIM
HAa OCHOBE OIPEACICHUS, HCIONB3ysS P HEOOXOAMMOCTH HHCTPYMEHTAIbHBIC CpPEICTBA;
MI0JIb30BAThCS TIPUOIMKEHHOW OLIEHKOM MPU MPAKTUYECKUX pacueTax;

. BBIMOJHATh IPEOOPa30OBaHME BBIPAKEHUM, NpPUMEHSs (OPMYJbl, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, Torapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUSA M YMEHUS B IPAKTUYECKOH JesTeNbHOCTH U

IOBCEHEBHOM JKM3HM JJIs NPAKTUYECKUX pacueToB IO QopmynaM, BKI4Yas (HOpMyIbl,
coJiepJKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETpUUYECKHE (DYHKIUHU, UCTOIb3Ys
pU HEOOXOIMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHbBIE YCTPONCTBA;

J BBIUMCIISATH 3HAaYEHUS 110 3a/IaHHOMY 3HaUEHUIO apryMeHTa IpU pa3iIudHbIX criocodax
3aaHus QyHKIUY;

o OTpeNieNiATh OCHOBHbIE CBOWCTBA YHMCIOBBIX (YHKLUUH, WUIIOCTpUPOBaTh HX Ha
rpadukax;

. CTpOUTh TpaduKU M3YYEHHBIX (QYHKIMH, WIUTIOCTPUPOBATH MO TpauKy CBOWCTBA
AJIEMEHTApHbIX (PYHKLINH;

o UCIOJIb30BaTh MOHATHE (DYHKIIMU JJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEN BEJINYHH;

o MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOW NEATEIbHOCTH U

MOBCE/IHEBHON KU3HU U1 OIMCAaHUS C MOMOUIbI0 (PYHKUMH pa3INMyYHbIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX rpauuecKy, UHTepIpeTaliy rpauKoB;

o HaXOJUTbh IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINH;

o MCIIOJIb30BaTh MPOU3BOIHYIO JJIsl IPOBEICHUS MPUOIMKEHHBIX BBIUMCICHHUM, peraTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAYEHUS;

. BBIYUCIIAITH B TMPOCTEHIIMX CIy4yasX IUIOMaAd MU OObEeMBl C HCIOJIb30BaHUEM
OIIPENIEJICHHOT O UHTETpaa;

o HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B NMPAKTUYECKOW AESITEIbHOCTU U

MOBCE/IHEBHOM JKM3HM [UIsl pElIeHHs 3a/ad, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIINE 3HAYCHHs, Ha HAXOXICHHE CKOPOCTH U
YCKOPEHUS;



° peliaTh panuoHallbHBIE, TOKa3aTelbHbIE, JTorapu(MUUEeCKHe, TPUTOHOMETPHUUECKUE
YpaBHEHUS, CBOISIIMECSH K JIMHEHHBIM M KBAJPATHBIM, a TAaK)KE€ AHAJIOTMYHBIE HEPABEHCTBA WU
CHCTEMEL,

J UCIIOJIb30BaTh TpaduuecKuii METO/1 pellieHrs ypaBHEHUN 1 HEPABEHCTB;

J n300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTH pEIICHUS YpaBHEHHM, HEpaBEHCTB H
CUCTEM C JABYMsI HEU3BECTHBIMU;

J COCTaBJISITh M pEIIaTh ypPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX 33]1a4ax;

J UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHHUSI B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCETHEBHOM KU3HHM [IJII TIOCTPOSHUS M HCCIAEAOBAHUS MPOCTEHININX MaTeMaTHYECKHX
MOJICIICH;

° pemarb IpocTeliue KOMOWHATOPHBIC 3aJaud METOJOM Tepedopa, a TaKkKe C
HCITOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

° BBIYUCIIAT B TMPOCTEHIINX CIy4asx BEPOSTHOCTH COOBITMH Ha OCHOBE IOJCUETa
YHCIa HCXO/0B;

L] HUCITIOJIB30BAThH HpI/I06peTeHHI)Ie 3HAHUS U YMCHI/ISI B Hp&KTH‘ICCKOﬁ JCATCIIBHOCTH U
HOBCG[{HGBHOﬁ JKNW3HU JI1 aHaJIn3a peaJII)HI)IX YHCJIOBBIX JOaHHBIX, HpeI[CTaBJIGHHLIX B BH]IIC
rpauMKOB M IUarpaMm, a Takke JUIsl aHauu3a HHQOPMAIIUU CTAaTUCTHYCCKOTO XapaKTepa;

o pacro3HaBaTh Ha 4YepTeX)axX M MOAEISAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpEeXMepHBbIE OOBEKTHI C MX ONMCAHUSIMHU, H300paKECHUSIMHU;

o OINMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

o aHAJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

o n300paxkaTb OCHOBHBIE MHOTOI'PDAHHUKHM M KPYIJIBIE TEJa; BBIIOJHATH YEPTEXKHU IO
YCIIOBHSM 3ajiay;

o CTPOUTH IpOCTEHIINe cedeHUs Ky0a, IPU3Mbl, TUPAMU/IbL;

J pemars IMJIAaHUMETPUYECKHME M IMPOCTEHUIINE CTEPEOMETPUYECKHE 3a/Jauyd  Ha
HaXO0X/IEHUE T€OMETPUUYECKUX BEJTNUMH;

o UCIOJIb30BaTh IPU PELUICHUH CTEPEOMETPUUECKUX 33a/1a4 INIaHUMEeTpUUYeckre (pakThl 1
METO/IBI;

o IIPOBOAMTD JOKA3aTENIbHbIE PACCYKACHUS B XO/I€ PELLICHUS 3aay;

o MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUUYECKOU JEATEIbHOCTU U

MOBCEIHEBHOM JKM3HU JJI MCCIEAOBaHUA (MOJEIUPOBAHMS) HECIOXKHBIX MPAKTHUYECKUX
CUTyalluii Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (pUryp, a Takke BBIYMCICHHS 0OBEMOB U
IUIOMIAJICH TOBEPXHOCTEM ITPOCTPAHCTBEHHBIX TEJI MPU PEIIEHWH IPAKTUYECKUX 3ajaad,
UCTIOJIb3Ys MPU HEOOXOUMOCTH CIIPABOYHUKHU U BBIYHUCIIUTENbHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHMs y4eOHOM TUCIUTUIMHBI 00YJaroIIuiics JOMKEeH 3HATh:

° 3HAYCHHE MAaTEeMAaTHYEeCKON HAyKH Uil PEIICHUs 3a7ad, BOZHHKAIOIIUX B TCOPUU U
MPaKTUKE; IUPOTY U B TO K€ BPEMsi OTPAHUYCHHOCTh MPUMEHEHHUSI MAaTEMAaTUUYEeCKIX METOJIOB K
aHaJIM3Y U MCCIEOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;

° 3HAQYCHHE TMPAKTHUKA ¥ BOIMPOCOB, BO3HHUKAIOIIUX B CaMOM MaTeMaTHKe MJis
GbopMHUpPOBaHMS W PA3BUTHS MaTEMaTUYECKOW HAYKH; WCTOPHUIO Pa3BUTHS TOHSATHS YHCTA,
CO3J]aHUsI MAaTEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

. YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTUYECKHX pPAaCCyKJIECHUW, HX
IPUMEHUMOCTb BO BCEX 00JIaCTAX 4eI0BEUYECKOH e TeNbHOCTH;
J BEPOSITHOCTHBIN XapaKTEP Pa3INYHBIX MTPOLIECCOB OKPYKAOIIETO MUPA.



OcBoenne copepkaHusi y4eOHOM TUCHUITINHBI «MaTeMaTHKa 00ecreunBaeT JOCTHKEHHUE
00y4aroIUMUCS CIEIYIOIUX PE3YIbTaTOB:

o JIMYHOCTHBIX:

—  c(hOpMHUPOBAHHOCTh IPEJCTABICHUM O MaTeMaTHKe KaK YHUBEPCAIbHOM S3bIKeE
HAaYKH, CPE/ICTBE MOAEIMPOBAHHUS SBJICHUI U NIPOLIECCOB, UICSIX U METOJIaX MaTeMaTHKH;

— I[IOHMMaHu€ 3HAa4YMMOCTM MAaTeMaTUKM JUIsl HAy4YHO-TEXHHYECKOIO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOIIEYEeIOBEYECKOW KYJIBTYPHI
yepe3 3HaKOMCTBO C UCTOpUEH pa3BUTHsI MaTEMAaTUKHU, BOJIIOLIMEH MaTeMaTU4eCKUX UJCH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KEeHUS,
QITOPUTMUYECKON KYyJIbTYPHI,  KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOIUMOM ISt
Oyaymell  npoeccHOHaIbHOM  JAEATENBHOCTH, JUISI  NPOJOJDKEHUS  o0pa3oBaHMA U
camMo00pazoBaHus;

—  OBJIAZICHHE MAaTeMaTHYECKUMHU 3HAHUAMHM M YMEHHUSMH, HEOOXOJUMBIMH B IIO-
BCE/IHEBHOW KHM3HH, Il OCBOCHUS CMEXHBIX €CTECTBEHHOHAYUHBIX JAUCUUIUIMH U JAUCLUIUINH
npoeCCHOHATBPHOTO LHUKJIA, A MOJMydeHHs oOpa3oBaHMA B 00JacTsAX, HE TPeOYIOMHMX
yri1yOJeHHON MaTeMaTH4ecKoi OATrOTOBKY;

—  TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpPa30OBaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(dhecCHOHaIbHOM U O0IECTBEHHOM JesITeIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEJIbHON TBOPUYECKOM U OTBETCTBEHHOM
JeSITeIbHOCTH; TOTOBHOCTh K KOJUICKTMBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, 0OIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIEI0BATEIBCKON, MPOSKTHOW U APYTHX
BUJAX JI€ATEIILHOCTH;

—  OTHOIIEHHE K NPO(PEeCCHOHATIBHOW MAESITEIPHOCTH KaK BO3MOXHOCTHU YYacTHsl B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPO0IeM;

o MeTanpeaMeTHBIX:

—  yMEHHUE CaMOCTOSITEJIbHO ONpEAEATh LENM JEITEIbHOCTH U COCTaBIATH IUIAHBI
NeSITebHOCTH;

—  CaMOCTOSTEIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh JAEATEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJISl IOCTHIKEHUS IOCTABJIEHHBIX LI€JIeH U peaan3alnuu
IUTAHOB AESTEIbHOCTH;

—  BBIOMpATh yCHEUIHbIE CTPATErHH B PA3IUYHbBIX CUTYaAIUAX;

—  yYMEHHUE NPOAYKTUBHO OOIIAThCA U B3aUMOJIEHCTBOBaTb B IPOLECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTBIBATh MO3MLIMU JIPYIMX YYaCTHUKOB JAESITENbHOCTH, 3()(HEKTUBHO
paspeniatb KOH(QIUKTHL;

—  BJaJIcHUE HaBbIKaMH I103HABATEJIbHOM, y4e€OHO-HCCIENOBATENbCKON U MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3peleHust mpooiiem;

—  CHOCOOHOCTh M TOTOBHOCTh K  CAMOCTOSATEIBHOMY IIOMCKY METOJAOB pEIICHUS
MPAKTUYECKUX 3aj[a4d, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B TO3HAHMUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHON HH(OPMaIMOHHO-TIO3HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PAa3JIMYHBIX MCTOYHMKAX HHGOpMAIMH,
KPUTHYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATH HH(OpPMALMIO, MO- JYyYaeMYI0 M3 pa3In4HbIX
VCTOYHUKOB; BIIQJICHUE SI3BIKOBBIMH CPEICTBAMM: YMEHHE SICHO, JIOTUYHO U TOYHO M3JaraTh
CBOIO TOYKY 3PEHHUS, UCIIOJIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

—  BJIAJICHUE HaBbIKAMU II03HABATEJIIHOM pe(IEKCHMH KaK OCO3HAHHUS COBEpIIAEMBIX
JENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, IPAHUL] CBOErO 3HAHUS
Y HE3HaHMs, HOBBIX MIO3HABATEIbHBIX 3aJ1a4 U CPEACTB JUUIS UX JOCTHXKEHUS;

—  LeJNeyCTPeMJICHHOCTh B TIOHMCKaxX M TMPUHATHU pEIIeHHH, CcOOO0pa3suTeNbHOCTh U
UHTYHUIMS, Pa3BUTOCTh NMPOCTPAHCTBEHHBIX MPEICTABICHUN; CHOCOOHOCTh BOC- MPHUHUMATH
KpacoTy U FapMOHUIO MUDA;



J NnpeIMeTHBIX:

—  chOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTH MUPOBOM KyJIbTYphl U
MeCTe MaTeMaTHMKH B COBPEMEHHOW I[MBHJIM3ALMM, CIOCO0aX OINUCAaHUS  SBJICHUUN
pealbHOTOMHUpPAa Ha MaTeMAaTUYECKOM  sI3bIKe; CHOPMUPOBAHHOCTH MPEACTABICHUN O
MaTEeMaTHUYECKUX TMOHATHSAX KaK BaXXHEHIIMX MAaTeMaTHYeCKHUX MOJIENSIX, ITO3BOJISIOUINX
OIMUCBIBATb U M3Yy4YaThb PA3HBIC HNPOUCCCHI U ABJICHUSA

—  TIOHMMaHUE€ BO3MOXXHOCTHM aKCHOMATHYECKOTO0 MOCTPOCHHUS MaTeMaTUYECKUX
TEOpHI;

—  BJIaJICHHE METOJAaMH JI0KAa3aTeJIbCTB U AJITOPUTMOB PEIICHHUS, YMEHUE UX MpUMeE-
HATb, IPOBOJIUTH JTOKA3aTEJIbHBIC PACCYXKACHUS B X0JI€ PEIICHUS 3a/1a4;

—  BJaJIeHUE CTaHJAPTHBIMH MPUEMAMH PEIICHUS PALMOHAIBHBIX U HPPAllMOHATBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH M HEPAaBEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX MPOTrpaMM, B TOM YUCIIC JJIA I10- UCKA IMYTH PCIICHUSA
U WUTIOCTPALIMY PELeHUs] YpaBHEHHU U HEPABEHCTB;

—  chOpPMUPOBAHHOCTh NPEIACTABICHUNA OO0 OCHOBHBIX TIOHATHUSAX MAaTEMATHYECKOTO
aHaJM3a M UX CBOWCTBaxX, BJIAJICHUE YMEHUEM XapaKTepuU30BaTh IOBeIEHUE (YHKIUH,
UCIOJIb30BaHUE TIOTYYCHHBIX 3HAHHUM JJIsI OMUCAHMSI U aHAIM3a PEAIbHBIX 3aBHCUMOCTEH;

— BJIaACHUC OCHOBHBIMH IMOHATUAMU O IINIOCKUX KW HNPOCTPAHCTBCHHBIX T'€COMCTPHUYC-
CKUX (UTYpax, UX OCHOBHBIX CBOMCTBAX;

—  copMHUPOBAHHOCTh YMEHHS PACIIO3HABATh I'€OMETpUUYECKHE (PUTYpPHI HA YEPTEkKaAX,
MOZACIIIX U B p€aJIbHOM MHUPC,

— MPUMEHEHUE M3YyYEHHBIX CBONCTB r€OMETPHUUYECKHX (PUTyp U (HOpMYI AJsi perIeHUs
reOMETPUUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJEPIKAHUEM;

— c(OpMUPOBAHHOCTh NPEJCTABIECHUN O MpoleccaXx M SBICHUSAX, HUMEIOIIUX BEpO-
SITHOCTHBIN XapaKkTCp, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPEC, OCHOBHBLIX IMOHATHAX
AJIEMEHTApPHON TEOPUH BEPOSITHOCTEH;

— YMEHHMM HaXOJIUTh U OLIEHWBATH BEPOSITHOCTH HACTYIUIEHUS COOBITHM B POCTEUIINX
MPAKTUYCCKHUX CUTYalHUAX U OCHOBHBIC XapaKTCPHUCTHUKU CJIyT{af/'IHI)IX BCJIMYHH,

— BJIQJICHHE HABBIKAMH KCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM MpH
pelieHuu 3aiay.

[Iporecc u3ydeHust TUCIMUILIMHBI HAITPaBJICH Ha POPMUPOBAHUE CIETYIONTUX KOMIIETEHITUMN:

OK 01. IlonumaTh CyHmIHOCTh M COIMAJIbHYIO 3HAUMMOCTb CBOEW OyayIien
npodeccuu, NposSBIATh K HEH YCTONUMBBIN HHTEpeEC.

OK 02. OpranuzoBbiBaTb COOCTBEHHYIO JESTE€IbHOCTb, BBHIOMpPATh THUIIOBBIE
METOABl U CIOCOOBI BBINOJHEHUS NPO(PECCHOHANBHBIX 3a/ay, OLEHUBaTh UX
3¢ (PEKTUBHOCT U KaueCTBO.

OK 03. [IpuHuMaTh perieHus: B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUsX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 06. PabGoratb B KOJUIEKTMBE M KOMaHzae, 3(PQEKTUBHO oOmarbes ¢
KOJIJIETaMH, PYKOBOJICTBOM, ITOTPEOUTEISIMU.

OK 07. bparb Ha ce0s OTBETCTBEHHOCTh 3a pPalbOTy WIEHOB KOMAaH[bI
(TTOMYMHEHHBIX ), PE3YJIbTAT BBHITIOJTHEHUS 33 1aHUH.

OK 08. CamocTosTeNnpHO ONpenetsaTh 3aJauyd Npo(ecCHOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHs, 3aHAMAThCI  CaMOOOpa30BaHWEM, OCO3HAHHO  IUIAHWPOBAaTh  IOBBIIICHHE
KB (DUKAIIHH.

OK 09. OpueHTHpPOBATHCS B YCIOBUSX YaCTONH CMEHBI TEXHOJIOTUH B PO ECCHOHATIBHON
NeSITeTbHOCTH.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

Bup yuedHoii padoTbl O0bem yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 240
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 195

B TOM YHCJIC:

JabopaToOpHbBIC PAOOTHI -

IIPAKTUYECKHE 3aHITHS 78

KOHTpOJIbHAast paboTa -

KYPCOBOH MPOEKT -

caMmocCTosiTeNIbHas paboTa 00ydaronerocs 45

[Tpomexyrounas arrectanus B popme nuddepeHIpoBaHHOro 3aueTa




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILINHBI MaTeMaTuka

KoJu-Bo yacos no
pasaenam u
TEMaM OcBa | Ypose
HauMenoBanue = = § eMble Hb
Ne . = 2. TpebGoBaHue K pe3yJibTaTaM 0CBOCHHS
3aHATHI, JJa0OpaTOpHbIEe U PAKTHYECKHE S £ % 3j1eMe | OCBOEH
3aHATHSA - 2= 22 AUCHUILIUHBI
3aHATHA o s 5238 HTBI usi
o E =
[} =T)
2 88 E KOMIT
g g €TeHI|
N Q_‘ v
= nu
1 2 3 4 5

Paznen 1 IloBTOpeHmne Kypca MaTeMaTHKH OCHOBHOM
HIKOJIbI

11 | YMerb BBIIOJHATH alredpandeckue npeoOpa3oBaHus U BIYMCIEHUS, UCIIONIb3Ys

HeﬁCTBHH C ITOJIOKUTCIIbHBIMU U OTPULATCIbHBIMH YU CJIAMU, ﬂeﬁCTBHH C ,I(pO65IMI/I,
IIGI?ICTBPISI CO CTCIICHAMU, q)OpMy.HBI COKpPAICHHOI'O YMHOXCHUS; BBIYUCIIATH
QJICMCHTHI U IIJIOIaaH IIJIOCKHUX (1)I/Il"yp

Tema 1.1 Ilens u 3amaun MaTeMaTUKH TPU OCBOCHUU 2 3HaTh: 3HAYEHHWE MATEMAaTHYECKOWM HayKd A
CHenHaJIbHOCTH pelleHus 3a7a4, BOZHUKAIOIIUX B TEOPUU U MTPAKTHUKE;
1 . 1 3Ha4YEeHHUE NPAKTUKA U BOIIPOCOB, BO3HUKAIOIIUX B
Maremarnka B NpaKTHYECKON JAEATEIBHOCTH. - p p ’ =
camMoii MaTemaTHke aisi (GOPMUPOBAHUS U PA3BUTHUS
[enmn w 3amaum W3y4eHUS MaTEMaTUKU B N
MaTeMaTU4eCKOW HayKH; UCTOPHUIO PA3BUTHUS TOHSATHUS
YUPEKIECHUAX CpeaHero o
YHcila, YHHUBEPCAIbHBII XapaKTep 3aKOHOB JOTHKH
npo¢ecCuoHaILHOTO 00pa30BaHUs. Y P PaKtep
MaTeMaTUYeCKUX PACCYXKIACHUHN, UX MPUMEHUMOCTh BO
BceX 00JIaCTSIX YEJIOBEUECKOH IEATENILHOCTH.
Tema 1.2 Yucna v BEIYUCIEHNSA
2 1 METh: HAXOIUTh II HT OT 4YH qu
[IpocThie U CIOXKHBIEC TPOIEHTHI. Yme axon pone 0 crna, c10 1o
3aIaHHOMY IPOLEHTY
3 . 2 METH: BBIIIOJIHATHIEN
TeiicTeus c N ——— - Ywme 4} JICUCTBHUSA C POJ‘IO)KI/ITCJ‘ILHBI6MI/I u
o TPUIATEIILHBIMA YUCIIAMU WCTBUS
OTPULIATENIbHBIMA ~ YUCJIAaMH, JIEUCTBUS C OIV) Haren CIaMH,  NIeuc ¢ ApOOIMH,
APOGSMH. TeiicTaus o CTEIeRsIMY, NEHCTBUSL CO CTEMEHSMHU, OMEpUpoBaTh (Hopmyraamu
K HHOT' HOKEHUS.
(hOpMYIIBI COKPAIIEHHOTO YMHOKEHHUS. COKPAIICHHOr0 yMHOMKE
Tema 1.3 'eomeTpus Ha IOCKOCTH 2

OK 01

1,2

1,2




4 Bujibl IIOCKHX DUTYp ¥ HX TIOMA/TE. 2 3HaTh: BUABI IUIOCKUX (DUTYp U YMETh BBIYUCIATH UX
IUIOIIA N
Tema 1.4 YpaBHeHMs U HEpaBEHCTBA 4
5 TuneitHbre, KBATPATHELE, ApoGHO _ 2 yMeTjaI pemaTth JUHEWHBIE, KBaJpaTHbIE, APOOHO —
JIMHETHbIC YpaBHEHUS U HEPABEHCTBA. THHCHHBIC YpAaBHCHIA 1 HCPABCHCTRA
Tema 1.5 CucreMbl ypaBHEHHM U HEPABEHCTB 4
6 CrcTeMbl  THHCHHBIX M HOIHHEHHBIX 2 VYMeTs: pevmaTL CHCTEMBI J'II/IE—ICf/iHBIX 1 HEJIUHEHHBIX ,
yPABHEHHH U HEDABEHCTS, YpaBHEHUN U CUCTEMbI JTUHEUHBIX HEPABEHCTB
Tema 1.6 BxogHO#H KOHTPOJIb 2
7 BhIupcIeHHs B MpeoGpazopanus. YpasHeHHs 1 YMeTb BBINONHATH alreOpandeckue Hpe(36pasoBaHHn 1,2
Y HEpaBEHCTBA. [ eOMeTpus Ha MIOCKOCTH. 1 BBITHCIICHHA, UCTIOJIB3YA ACHCTBHA ¢
MOJIO)KUTEIIbHBIMU M OTPULIATEIIbHBIMUA ~ YHCIIAMH,
JNEUCTBHS C JpoOSIMU, JEUCTBUSA CO CTCICHSMH,
(GOpMyJIBI COKPAIIEHHOTO YMHOXXCHHSI, BBIYUCIISITH
AJIEMEHTHI U IUIOIA U TUIOCKUX QUryp
Pasnen 2 KoMILIeKCHbIe 4He/Ia 2 3HaTh MOHATHE KOMIIIEKCHOT'O YHCIIa; YMETb: BBIIOIHATD JIEUCTBHUS ¢ KOMILJIEKCHBIMU
yrciaMu B anreOpandecko hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
8 [TogTHEe KOMIUIEKCHOIO yYwWcia. Buuel 2 3HaTh U YMETh: BRIIONHATE  geiictBug ¢ | OK 01 1,2
KOMIUIEKCHBIX — ymcen. dopma  3ammcu KOMIUICKCHBIMHM YHCJIaMHU B alreOpandeckor dopme,
KOMIUIEKCHOTO  yHcia  (reoMeTpuyeckas, HaxOJUTh MOJYJIb KOMIUIEKCHOTO YHCIIa
anredpauyveckas, TPUTOHOMETPHUYECKAs).
JleicTBUS C KOMIUIEKCHBIMM 4YHCJIaMU B
anredpanyeckoi popme.
YMerp  omnepupoBaTh ~ MOHSATUAMM:  TOXKIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUU U
HEpPABEHCTB, PAaBHOCWIBHOCTh YpaBHEHUH, HEPABEHCTB U CHUCTEM,
Pa3znen 3 YpaBHeHHs 1 HEpaBeHCTBA 12 10 palMoOHabHBIE, YMETh PEIIATh YPABHEHHS, HEPABEHCTBA M CUCTEMBI C
MOMOIIIBIO PA3JIMYHBIX MPUEMOB; TPUMEHATh YPaBHEHHUSI, HEPABEHCTBA, UX
CHUCTEMBI ISl PEIICHHUs] MaTeMaTUYECKHX 3a7ad U 3aJa4 W3 Pa3IndHBIX
o0acTeil HayKH U pealbHOM KU3HU
Tema 3.1 PaBHOCHMJIBHOCTH YypaBHEHUN M HEPABEHCTB. 4

OO6mIre METOIBI pEIICHUS

4mp

10




9 [TpakTueckoe 3aHsaThe. PaBHOCHMIBHOCTBH 2 VYMeTs pemats ypaBHeHHs, HepaBeHcTBa U cucteMbl ¢ | OK 01 1,2
ypaBHeHui.  OOmME  METOABI  PEIIECHHUS 2mp IIOMOIIBIO Pa3JIUYHBIX IPUEMOB; IIPUMEHATH OK 02
YpaBHEHHH. ypaBHEHHS, HEPABEHCTBA, UX cHcTeMbl ans pemernst | OK 03

10 [IpakTnueckoe 3aHsATHE. PaBHOCHIBHOCTH 2 1,2

MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 pa3InyHbIX
HepaBeHCTB. OOmme MeToabl  pelleHus 21p - .
HEPABEHCTS. VKU U peaIbHOM KU3HU
Tema 3.2 I'padmueckuii MeTOJ pEIICHUS YPaBHECHUMH, 4 2
HEPABEHCTB
11 OOmue MeToApl pelIeHUus HEPABEHCTB ( 2 YMeTppeniaTh HEpaBEHCTBA C IOMOILLBIO Pa3IMYHBIX 1,2
nepexoj OT CPaBHEHUS 3HaYCHUN (PYHKIMM K IPHEMOB
CPaBHEHMIO 3HAYEHMH apryMeHTOB s
MOHOTOHHBIX (YHKLUH, METOJ] HHTEPBAJIOB,
(GyHKIMOHATBHO — rpaMUeCKuil METON).
12 [TpakTnueckoe 3anarue. Penienne ypaBHeHui 2 2np YMeTh peniath ypaBHEHHs U HEPABEHCTBA C TIOMOIIIBIO 1,2
U HEPABEHCTB. pa3IMYHbIX IPUEMOB
Tema 3.3 YpaBHeHMsI 1 HEpaBEHCTBA C MOJYJIEM 2 2
13 [Tpaktuyeckoe  3ansatue.  OmnpeneneHus 2 YMeTp  pematb  OpocTeMlMe — ypaBHEHMsS U 1,2
monyns,  [lpocreiimmne  ypaBHEHUST € 2mp HEpaBEHCTBA C MOAYJIEM
monyinem.Ilpocreiimme  HepaBeHcTBa ¢
MOJTyJIEM.
Tema 3.4 CocraBnenue u peuieHue npodeccuoHalIbHbIX 2 2
3aJ1a4 ¢ IOMOUIbIO YPaBHEHUH.
14 [TpakTrueckoe 3aHsTHE. PenieHne TeKCTOBBIX 2 YMeTh MNpUMEHATh YpPAaBHEHHs, HEPABEHCTBA, HX 1,2
3a1a4 21p CUCTEMBbl JJI pElIeHHUs MaTeMaTH4YecKUX 3aaad |
3aJa4 M3 pasIMYHbIX OOJIacTe HayKu U peasbHOMN
KHU3HH
Pa3nes 4 @yHK1IUH, MX CBOICTBA U rPauKH 10 2 3HaTh M yMETh: BBIYMCIATH 3HaueHHs (yHkuuii mo | OK 01
15 Omnpenenenne yrcnoBoil GpyHkuuu. Crnocoos! 2 3aIaHHOMY 3HAQUYEHHUIO apryMeHTa npu pasnuuHbeix | OK 02 1,2
3amanusi QyHkui. OOnacTe ompeneaeHus u crocobax 3amanus QyHKuMH, ompenensth ocHoBHbIe | OK 03
MHOXECTBO 3HaYeHUH (QyHKUUU. OCHOBHBIE CBOMCTBa 4MCIIOBBIX GYyHKIUH, nunoctpupoBats ux | OK 07

CBOMCTBA G yHKIIH.
VHTEPIIPETALNS CBOMCTB.

I'padmueckas

Ha rpaduKax, WUTIOCTPUPOBATh MO rpaduKy cBoOMcTBA
JJIEMEHTapHbIX (QYHKIHUI; HCIOJIB30BaTh IOHSITHE
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16 OcHoBHbIE CBOICTBa byHKIIIN (GyHKIMK A7 ONHUCAHMS W aHalM3a 3aBHCUMOCTEH 1,2
(MOHOTOHHOCTb, =~ YETHOCTb, = HEYETHOCTb, BEJIMYMH; MWCIOJb30BaTh NPUOOPETEHHbIC 3HAHUA U
HEPUOIUYHOCTb. I'paduueckas YMEHUS B IPAKTHYECKOU TSI TEIHHOCTH.
WHTEpIPETALNs CBOWCTB.
17 [Ipaktuyeckoe 3ansite. UreHue rpaduroB o 1,2
G YHKIHA. p
CamocTtosaTenbHas paboTa 0O0y4aromuXxcs.
Onpenenenne  obpaTHOW  (yHKIUH, €€
CBOiicTBa U rpaduk.
Apudmernueckue orepanuu HaJl
byHKIUSMHU. CioxxHas byHKIHS.
Komnoszunus ¢ynkuuii.IlpeodpazoBanus
rpauKoB byHKIUH (mapasienbHbIN
NIEPEHOC, CHMMETPHSI, PACTSHKCHHE U CKATHE)
Pa3znen S Crenenn u kopHu. CreneHHasi QyHKUMs 3HaTh: CBOMCTBA CTENEHU U KOPHS
4 YMeTb: HaxXOOUTh 3HAYEHUS KOPHS, CTETNCHH, HAa OCHOBE OIPEEIICHUS,
UCIIONIb3YSl NPU  HEOOXOAMMOCTH  WHCTPYMEHTaJbHbIE  CpEACTBA;
M10JIb30BAaThCsl NPUOIMHKEHHOW OLIEHKOM MPH MPAKTUYECKUX pacueTax
Tema 5.1 Crenennast GyHKIIUS, €€ CBOHCTBA 2 OK 01
18 Kophu HaTypalbHOM CTEIICHH U3 YHCIIA M X YMeTh: HaXOAUTh 3HAYCHHS KOPHsI, CTEIIEHH, Ha OK 02 1,2
coiicTBa. CTeneHu ¢ AeHCTBUTEIbHBIM
TIOKA3aTelIeM, MX CBOMCTBA. OCHOBE OIIpe/IeNICHHs, NCTIONb3Ys Ipu HeoOxoaumoctu | OK 03
19 [Tpaktuyeckoe 3anstue. [IpeodpazoBanue MHCTPYMEHTAJIBHBIE CPENICTBA; MTOJIB30BATHCS OK 07 1.2
CTETICHHBIX BBIPKCHHH. 2np PUOJIMHKEHHOM OLIEHKOHM MPU NPAKTHYECKUX pacyeTax '
Tewma 5.2 ppauroHanbHble ypaBHEHHSI U HEPABEHCTBA 2
20 [ Fppamionasieie ypapacis. S L2
actieckoc samamic Pemicie ypaBHEHMS U HEPABEHCTBA; BBIIIOJIHATD } 5
21 ngauHOHaHBHHX VDABHEHMIH ¥ HEPABEHCTB. 2mp peoOpa3oBaHus UPPANMOHATBHBIX BBIPAKEHHIH ,
Pasnen 6 MokasaTenbnast yHKIHs YMeTb HCIOB30BaTh rpa(p?x noKa3aTeiabHOl (QYHKUMU U U3Y4EHUs
4 MPOLECCOB M 3aBUCHMOCTEH TIPH PEWICHMH 32724 M3 JPYTHX yqe6H£)1x
MIPEIMETOB U M3 PEATbHON KU3HU, PEIICHHs MOKA3aTeNbHBIX YPAaBHEHUH U
HEPaBEHCTB
22 IlokazaTenbHast (QyHKIMA, €€ Trpapuk U . OK 01 1.2
CBOWCTBA. YMeTb cTpouTh rpaduk MOKa3aTeIbHON (QYHKINH; ’
23 }%P%Kgggggme 3anaTHe.  IloxasarenbHere 2mp penaTh NOKa3aTelbHbIE YPABHEHHS U HEPABEHCTBA OK 02 1,2
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24 IIpaktnueckoe 3amarue. IlokasarenbHble 2 5 OK 03 1,2
HEPaBEHCTBA. I
P P OK 07
YMeTb ucnonb30BaTh rpaduk  JorapupMUIECKO byHkuMu s
Paznea 7 Jdorapudmor. Jorapudmuaeckas GpyHKuus 6 M3y4YEHHs] IPOLIECCOB M 3aBUCHUMOCTEH NIpU pelIeHMH 3a/ad U3 JPYrux
20 y4eOHBIX MPEJIMETOB U U3 PEaTbHOM KU3HH, PELICHUS JTOTapHPMUUECKIX
YpaBHEHMI U HEPABEHCTB

25 Jlorapudpm YJHcIa. OcHoBHOE 2 OK 01 1,2
norapuMUUEcKoe TOXIecTBO. JlecsTuynHbie 3HaTh: olpeeseHue Jorapudma, BUabI JorapupmMoB OK 02
Y HaTypaJIbHBIE JIOTapu (MBI, YHCIIO €.

26 CaoiicTBa HOFaPH%MOB- Ilepexon k HOBOMY 2 YMeTb Moib30BaThCsl CBOWCTBAMH JIOTaprU(pMOB OK 03 1,2
OCHOBAHHUIO. orapu(MUpoOBaHHE u " OK 06
OTEHIMPOBAHHE. METb [IOHATHUE O JIorapu(pMUPOBAHUU U

MOTEHIINPOBAHUHT OK 07
27,28 | Ilpaktuueckoe 3anstue. [IpeobpasoBanus 4 YMeTh N0JIb30BaThCS CBOWCTBAMU JIOTapu(MoB 1,2
Jorapu(pMUIECKUX BBIPAKECHUH. 4mp Wwmets nonsTue o orapuMupoBaHUH U
NOTEHIIMPOBAHUHU

29 Jlorapudmuueckas GpyHkus, ee rpaduk u 2 YMmeTb cTpouThb rpaduk torapuMuIeckoil pyHKIIN 1,2
CBOMCTBA.

30 Jlorapudmudeckie ypaBHCHHS, OCHOBHBIC 2 YMeTh pemath gorapuMuueckue ypaBHEHUS U 1,2
NPHEMBI UX PEIICHUS (METOJ] BBECHHS HOBOM
[IEPEMEHHO, METO/1 TOTEHLIUPOBAHMSI, JorapuMUICCKHE HEPaBEHCTBA
(O YHKIIMOHAIIBHO — rpadUYeCcKuil METOI).

31 Jlorapudmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2
IIPUEMBI UX PELICHHUS.

32 [IpakTyeckoe 3ansTue. Pemenne 2 . 1,2
Jorapu(MHUUECKUX YpaBHEHUH 1 HEPABEHCTB. P
CamocrosiTenbHast padoTa 00yJaronmxcs. 4

[Tpumenenue norapudma. Jlorapupmudeckas
CIIUpajib B MPUPOAE, €€ MATEMATUYECKHE
CBOMCTBA.

HmeTtsb noHsATHE O IPUMEHEHUH Jlorapudma
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Paznen 8 OcHOBBI TPUTOHOMETPHH. 30 8 YMeTb omnepupoBaTh TMOHATHSAMH: TPUTOHOMETpUYECKHE (YHKIIUH,
Tpuronomerpuyeckne GyHKuMN TPUTOHOMETPUUYECKHE YpPAaBHEHMs, HEPABEHCTBA M; YMETb pellaTh
ypaBHEHHS Ul PEIICHUS MAaTEeMAaTUYECKHUX 3a7ay M 3a/a4 U3 pa3IMyHbIX
obacTeil HayKH U pealbHOM KU3HH; IEMOHCTPUPOBATh
YMEHHUE HCIOJb30BaTh IpaduKu (YHKUUH JUISI M3YYEHHs IMPOLECCOB H
3aBUCUMOCTEH MpH peleHUH 3ajjad U3 APYruX y4eOHBIX MPEIMETOB U U3
peambHOM  KHM3HHM, BBIpaXaTb (OPMYJIaMH  3aBUCUMOCTH  MEXIY
BEIMYMHAMU
Tewma 8.1 Tpuronomerpuueckue QyHKIUN 4 2 OK 01
IIPOU3BOJILHOTO yria. Panuannas u rpajgycHas Mepa yria OK 02
33 Panuannas u rpagycHas Mepbl yria. 2 OK 03 1,2
Ormpenenenue cuHyca, KOCUHYyca, TAHTEHCA U OK 07
KOTaHI'€HCa YKCiIa. 3HaKU CHHYCa, KOCUHYCA,
TaHTEHCa U KOTAHT'€HCA TI0 YETBEPTSIM.
3aBUCUMOCTb MEX/ly CUHYCOM, KOCUHYCOM,
TAHT€HCOM M KOTAHT€HCOM OJJHOTO M TOTO XK€
yria 3HaTh W  yMETh: BBIIOJNHATH HpeoOpa3oBaHHE
BBIpQ)XEHUI, IPUMEHSS (OPMYJIbI, CBA3aHHBIE C
34 [IpakTuueckoe 3anarue. Beruncnenue 2 P » 1P (popmyirt, 1,2
. . OCHOBHBIMH TPUTOHOMETPUYECKHMHU TOXKIECTBAMHU U
3HaYeHUN TPUTOHOMETPUUECKUX (DYHKIIMH, 2np PHTO! P ; 5
UX CIEACTBUSAMHU BBIMOJIHATh I BaHU
OTIpeJIeNIeHUe UX 3HAKOB TI0 YETBEPTSIM creact ' 0 peoopaso ©
BBIpQXEHUH, TpHUMEHssT  (QOPMYNBI  TPUBEACHUS,
Tema 8.2 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA. 4 .
CyMMBl M pPa3sHOCTH JBYX YIJIOB, JBOHHOrO H
DopMyIbl IPUBEACHUS
MOJIOBUHHOTO ~ yIJIOB,  TNPEOOpa3OBaHHUS  CYMMBI
35 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 2 . 1,2
TPUTOHOMETPUUYECKMX (YHKIMHA B NPOMU3BEACHUE U
1 HX CACACTRHA. MIPOU3BEICHUSI B CYMMY,CTPOUTH TPaQUKH N3YIEHHBIX
36 @DopMyITBl TPUBEICHHUSI. 2 P o YMMY,CTP P yHen 1,2
(GyHKUMH, WIUTIOCTPUPOBATH IO TrpaduKy CBOICTBa
Tema 8.3 CuHycC, KOCHHYC, TAHT€HC CyMMBI 1 Pa3HOCTH 6 byHK@iA
IBYX aprymMeHToB. CHHYC U KOCHHYC JIBOIHOTO yTJIa. 2 ’
@DopMyIibl TOJOBUHHOTO YTJIA.
37 @DopMyJsIbl CyMMBI U Pa3HOCTH JIBYX 2 1,2
aprymeHToB.QopMyIIbl JBOMHOTO U
TTOJIOBHHHOTO YTJIOB
38 ®opmyiel TpeoOpa3oBaHUs CYMMBI 2 1,2
TPUTOHOMETPHUYECKUX (DYHKIIUN B
IPOU3BECHUE U TPOU3BEICHNUS B CYMMY.
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1,2

1,2

1,2

1,2

1,2

39 [Ipaktuyeckoe 3anstue. [IpeobpazoBanue
MPOCTEHIINX TPUTOHOMETPUUECKIX 2np
BBIPAKCHUI
Tema 8.4 Tpuronomerpudeckue QyHKIIUH, UX CBOMCTBA
U rpadukm.
40 CsoiictBa u rpaduku QyHKIHA y = SINX, Y =
COSX, Y = tgX, Yy = CtgX.
Tema 8.5 IIpeoOpazoBanue rpadukoB
TpUrOHOMETpHUYeCKUX (QyHKUUH. Onrcanue
MPOU3BOJICTBEHHBIX MPOILIECCOB C MOMOIIBIO IPaPUKOB
byHKIMI
CamocrodrenbHas paboTa 00y4aroLIuXcs.
Cxarue u pacTshkeHue rpaukos
TPUTOHOMETPUYECKUX (DYHKIIHIA.
Hcnons3oBanue CBOKCTB
TPUTOHOMETPUYECKHUX (YHKIIHH B
poeCCHOHATBHBIX 3a/1auaX.
Tema 8.600parHble TpUrOHOMETpHUYECKHE (DYHKIIUU
41 OO6patHbie TpUrOHOMETpUUYECKUEe QYHKITNH,
uX rpa)uKu ¥ CBOMCTBA.
Tema 8.7 TpuronomeTpuyecKkue ypaBHEHUS U 4
HEpaBEHCTBA
42 [Ipocreiime TpUuroHoMeTpUYeCcKHe 3HaTh. METO/Ibl PELLICHUS TPUTOHOMETPUYECKUX
YpaBHEHUS. YpaBHEHHU
43 [IpakTnueckoe 3ansatue. Pemenne
TPUTOHOMETPUUECKUX YPAaBHEHUN OCHOBHBIX i
YMeTb: pemarb TPUrOHOMETPUIECKHE YPAaBHEHUS
TUIOB (CBOZAIINECS K KBaIPaTHBIM, 2np
pelaeMble pa3nokeHUeM Ha MHOXKHTEIH,
OJTHOPOJTHBIE)
44 IIpakTuyeckoe 3ansTue. Pemenue 2mp 3HaTBbMETO/bl U YMETh pellaTh TPUTOHOMETPUYECKHE

TPUTOHOMETPUYECKHUX YPABHEHHM .

YpaBHEHUSA

1,2
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3HaTh: MPUMEHEHHE MAaTEMAaTHUYECKUX METOJIOB K
aHAJIN3y W HCCIENOBAaHUIO IPOLIECCOB U SBICHUM B
MpUPOJE U OOIIECTBE YMETh: HAXOAUTh MPOU3BOIHBIC

Pa3nen 9 IlpousBognast pyHKuMH, ee NpUMeHeHHe 36 18 JIEMEHTAPHbBIX (PYHKLMI;UCII0IB30BaTh IPOU3BOIHYIO
JUIE  TPOBEACHUS  NPUOIMIKEHHBIX  BBIYMCICHUH,
pemaTb  3aJayd  [PUKIAJAHOTO  XapakTepa  Ha
HaXO0XKJICHHE HanOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHHUS
Tema 9.1 [Tonsarue npousoanoii. [IpaBuna u popmyssl 4 2 OK 01
b depeHIIMpoBaHU OK 02
Ornpenenenue YHCI0BOMI 2 3HaTh:ONpee/icHue YUCIIOBOM mocienoBareiabHocTr; | OK 03 1,2
45 nocienoBarenbHOCTU. CrocoObl 3ajaHus U YMETh HAXOUTb IIpeJiell OCIEJ0BATEIbHOCTH OK 07
CBOWCTBA YHCJIOBBIX IIOCIIEAOBATEILHOCTEH
nocienoBarenbHocTd. HaxoxxaeHue N - ro
qrieHa MOCJIEIOBATEIBHOCTH, CYMMBL.
Omnpenenenue npenena NoCieq0BaTeIbHOCTH.
Brruunciienue npenenos mocie0BaTeIbHOCTH
46 [IpakTrueckoe 3aHATHE. Brruncnenue 2 2up YMeTh HaXOAUTH MPeIeNbl HECIOKHBIX (DYHKIIUH 1,2
MIPEJICIIOBIIOCIICAOBATEILHOCTEH.
Tema 9.2  IlpousBoaHbIE  CYMMBI,  pa3HOCTH, 6 4
POM3BEACHUS, YACTHOTO.
47 [Tpupamenue aprymenTa 1 GyHKUIUH. 3a1a4H, 2 3HaTh: npaBwia U GopMyisl AU PepeHIPOBaHUS. 1,2
NPUBOASIINE K TOHATHUIO IPOU3BOIHOM. YMeTb HaxoauTh TPOU3BOJIHEIC DIIEMEHTAPHBL]
Onpenenenre Nponu3BOJHOM. GbyHKIMN
48,49 | [IpakTHaeckoe 3aHATHE. 4 1,2
Juddepenunpopanue AJIEMEHTapHbBIX 4np
GyHKIMi.
Tema 9.3 [IpousBosHas clloKHON (YHKIMU 2 2
50 ITpaktnyeckoe 3ansTue. CrnoxHas (QyHKIHSL. 2 o VmeTb noHsTHE O CIOKHON (QYHKIUN 1,2
[TponzBoaHas CI0KHON HYHKIIUHU. P
Tema 9.4 [lonatue o HeNPepbIBHOCTU (HYHKIINUU 6
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CamocrosarenbHass paboTa 00y4arOIUXCA.
[Tonstue HempepwiBHOW (PyHKIMU. CBOMCTBA
HenpepblBHOH  QyHKIMH. CBA3b  MEXIY
HENPEPbIBHOCTBIO M TUPHEPEHIINPYEMOCTBIO
¢byHKIMM B TOYke. ACHMOTOTHI rpaduka

byHKIHH

HNmers TmoOHATHE O HENpepblBHOW  (yHKIMM, €
CBOMCTBax u CBA3U HEIPEPBIBHOCTBHK
uauddepeHInpyeMOCThIO PYHKIIUU B TOUKE.

Tema 9.5 T'eomerpuueckuid U (PU3HUYECKUI CMBICT

1,2

1,2

1,2

1,2

1,2

1,2

MIPOU3BOAHOMN 2
o1 I'eomerpuuecknii  CMBICT  IIPOU3BOJHOMN. 3HaTh:T€OMETPUUECKUI CMBICH IPOU3BOJHON; YMETh
VYpaBHeHHE KacaTeIbHOW 1 HOPMAaJIH. COCTaBJIATh YPAaBHEHUE KacaTeIbHON U HOPMAJIH.
@u3nYecKUl CMBICI IPOU3BOAHOU. Bropas
IIPOU3BO/IHAS U €€ (PU3NUECKUH CMBICII.
52 IIpaktnueckoe 3ansTHe. @PuU3NYECKUU U HNmers mnoHATHE O IPUMEHEHHHM IPOU3BOJHOW B
IE€OMETPUUECKUIl CMBICI TNPOU3BOJHOH B 2np npoecCHOHATBHBIX 3aauax
npodecCHOHATLHBIX 3aa9ax.
Tema 9.6 MoHOTOHHOCTBH PyHKIMH. TOYKH SKCTpEMyMa
53 Bospactanme wm  yObiBaHme  (pyHKIUU. YMeTh uccienoBarh (QYHKIMIO HA MOHOTOHHOCTh M
Okcrpemymbl  ¢yHknun.  MccnenoBanue 9KCTPEMYM, Ha BBIMYKJIOCTh M HEPerud ¢ MOMOIIBIO
(GYHKIIMM HAa MOHOTOHHOCTb U 3KCTPEMYM C MIPOU3BOIHOMN
ITOMOUIBI0 IPOU3BOJHOM.
54 Beimykiocte  (yHKIMM, TOYKM THeperuoa.
UccnepoBanue (GyHKIMKM Ha BBIMYKIOCTh U
TOUYKHU nepernda ¢ HOMOIIbI0 MPOU3BOTHOM.
Tema 9.7 HccnenoBanue QYHKIUHA © TOCTPOEHUE 4
rpauKoB
55 Anroput™M  uccienoBaHUS — QYHKIMM U
MOCTPOEHUsT  IpaUKOB € IOMOILBIO YMeTb uccaenoBaTh (QYHKIUIO IO OINpeeleHHOMY
ITPOU3BOHOM. QITOPUTMY U CTPOUTh Tpaduk C TOMOIIbIO
56,57 | [IpakTuueckoe  3aHATHE. Hccnenosanue . MIPOU3BOIHOM
(GyHKIUHI ¥ TOCTpoeHHe rpauKoB. P
Tema 9.8 HauOonbiiee ¥ HauMMEHbIIEe 3HAUYCHUS
¢byuknun. HaxoxaeHue ONTUMalbHOTO pe3yibTaTra ¢ 4

IIOMOIIBIO HpOI/I3BO)1HOI71 B IPAKTUYCCKHUX 3aJavdax
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58 [IpakTnueckoe  3aHATHE. Haxoxnenune 2 1,2
HauOOJbIIET0 W HAMMEHBILIEro 3HAYEeHUU 2np . .
F— 3HaTh: NPUKIAJAHON XapakTep IMPOU3BOJHOW; YMETb:
emiaTh  3aJayd  OPUKJIAJHOTO  Xapakrepa  Ha
59 [IpakTnueckoe  3aHsATHE. [Tpunoxenue 2 p p P p 1,2
. HaXO0XXJICHHE HanOOJBIIEr0 M HAUMEHBIIETO 3HAYCHHUS.
MPOU3BOJHOW K PEHICHUIO TPHKIATHBIX 2mp
3aza4
Pa3nen 10 [lepBooOpa3nas pyHkuuu, ee 12 8 3HaTh W yMETh HAXOJUTh HEONPEIEICHHBIE HUHTETPAIBI OT HECIOXKHbI]
NpUMeHeHHe (GyHKIUH, BBIUKCIATH B MPOCTEHUIINX CIIyYasx IJIOMAAHN C UCIOIb30BaHUEN
OTIpENICJIEHHOT0 MHTErpajia; WCIONb30BaTh MNPUOOpPETEHHBIC 3HAHUS 1
YMEHHUSI B IPAKTUYECKOM NEATEIbHOCTH ISl pELICHUS IPUKJIaIHbIX 3324
Tema 10.1 IlepBooOpa3znas ¢yukiuu. [IpaBuna 8 4 OK 01
HaxXO0X/1eHus nepBoodpasHbix. HeonpeneneHusiii u OK 02
ONpeJIeJICHHBIN HHTETpaibl OK 03
60 [TonsaTne epBOOOPA3HOM byHKINN. 2 OK 07 1,2
[Tonstue UHTETPUPOBAHUSL. [IpaBuia
HaXO0XACHUS [1epBOOOPA3HBIX.
Heonpenenennpiii UHTErpal U €ro CBOMCTRBA.
3HaTh U YMETh HAXOJAUTH HEOIpEIeJICHHbIE HHTErPaH
OcHOBHbIE TaOJUYHBIE UHTETPAJIBI. N
OT HECIOXKHBIX (YHKUIWH, HCIOIB3yS CIPABOYHEII
61 [IpakTnueckoe 3ansTue. HemocpencTtBeHHOE 2 1,2
. 2mp MaTepHall; BBIYUCIATD ONpPeAeIeHHbIE HHTETPaJIbl
WHTETPUPOBaHUE (DYHKITHIA.
62 OmnpeneneHHbId MHTETPal M €r0 OCHOBHBIC 2 1,2
CBOWCTBa.  BplumcineHne  ompeneneHHbIX
uHTerpasioB  mo  Qopmyne  HerooToHa-
JleitOHuma.
63 [IpakTnyeckoe  3aHATHE. Beraucnenue 2 o 1,2
OIpeJIeIEHHBIX HHTETPaJIOB. p
Tema 10.2 TlonsiTHe 00 OMpeNEICHHOM WHTErpaje Kak 4 4
TUIOINAAM KPUBOJMHEHHON Tpaneuu
64 [IpakTnueckoe 3ansTHE. ['eoMeTpuuecKuit 2 YMeTh: BBIUMCIATH B NMPOCTEUIINX CIydasX IUIOMIAINA 1,2
CMBICT OIIPEAEIIEHHOTO MHTErpaa. o C HUCIIOJIb30BaHUEM OIPEEIEHHOI0 MHTErpaia; UMeTh
[IpumeHneHue onpeeneHHOro UHTerpana s P MOHATHE O TMPUIIOKEHUSIX ONPEIEICHHOTO HHTErpaa
BBIYUCIICHUSI IIJIOMIAIeH K BBIUMCIIEHUIO (PU3UYECKUX BEITHYUH
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65 [IpakTueckoe  3aHATHE. [Tpunoxenus | 2 1,2
OIIPEJICJIEHHOI0 HMHTErpana K BbIYHUCICHUIO 2np
(U3HYECKUX BEIMYUH
Pazgen 11 MHuo:xecTBa. JjieMeHThI TeOpUHU rpados 2 YMeTh onepupoBaTh NOHATUAMU: MHOKECTBO, TOJMHOKECTBO, ONEpALlUH
Ha/I MHOXXECTBAMH; YMEHHME HCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar JJisi ONMUCAHUS PEATbHBIX IPOLECCOB U SIBICHUHN NPU pEIICHUH
3aja4, B TOM YHCJI€ U3 JPYTUX y4eOHBIX IIPEIMETOB;
- YMeTb ONEpUpOBaTh MOHATUAMU: Ipad, CBA3HBIA rpad, IepeBo, LHUKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U ONUCHIBATh Ipadbl pasInYHbIMU
crioco0amu; UCIOIb30BaTh I'padbl IPU PELICHUH 3a/1a4
Tema 11.1 MuoxectBa. Onepaniyu ¢ MHOKECTBaMU 1 OK 01
66 [lonsatue  mHoxectBa.  ITommHOXecTBO. | 1 YMeTb onepupoBaTh NOHATHAMH: MHOKECTBO, 1
Omnepanuu ¢ MHOKECTBAMH. MTOJIMHOKECTBO, BBITIOJIHATH ONIEPAIlUH Ha
MHOKECTBaMHU
Tema 11.2 I'pacdhb1 1 ux npuMeHeHHE. 1
67 [lonatue rpada. Cessublii rpad, nepeso, | 1 YMETh ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBINA rpad, 1
LMK rpad) Ha MIOCKOCTH. JIepeBo, MUK, Tpad Ha MIIOCKOCTH; 33a/1aBaTh U
OIMCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMHU
Paznen 12 DjaeMeHThI KOMOMHATOPUKH, CTATHCTHKHU | 18 4 OK 01
U TEOPUH BEPOSATHOCTEM OK 06
Tema 12.1 OcHOBHBIE HOHATHSA KOM6I/IHaTOpI/IKI/I 8 2 3HaAThL U YMETh: pelIaTh HpOCTGfIHIPIC KOM6I/IHaT0pHBIC
68 Pa3Mmenienus, nepecTaHOBKU U COUYETAHUS 2 3a/laud  METOAOM Iepedopa M C UCIOJIb30BAHUEM 1,2
CamocrosarenbHass pabora oOyuarommxcs. | 4 U3BECTHBIX (OPMYJ; BBIUMCIATH B MPOCTEHUIINX
bunom Herorona. Tpeyronsnuk [Tackans Clly4asiX  BEpOSITHOCTH  COOBITUH;  HMCIOJIb30BaTh
69 [IpakTnueckoe 3aHATHE. Pemenue | 2 2np NpUOOpETeHHbIE 3HAHHMS U YMEHUS B NPAKTHYECKOM 1,2
MPUKIIQJHBIX KOMOMHATOPHBIX 3a]1a4. JEeSITETPHOCTH U B TOBCETHEBHON JKU3HU JIJISI aHAJIH3a
Tema 12.2 CoObITHE, BEPOSITHOCTH COOBITHSI. 2 pEaJIbHBIX YMCIIOBBIX [JaHHBIX, IPEJICTaBICHHBIX B
70 BepositHocTh coObiTHs. Kitaccnueckoe u 2 BHJIe TpaQUKOB W JUarpaMM, a TaKXKe I aHalu3a 1,2
CTaTUCTHYECKOE OIpe/IelIeHNe BEPOSTHOCTH. nH(pOpMAaIIUU CTATUCTUYECKOTO XapaKTepa
Tema 12.3 BeposiTHOCTD B IpoeCCHOHATBHBIX 337adax | 2 2
71 [IpakTuueckoe 3ansTue. Beruncnenue 2 o 1,2
BEPOSTHOCTEHN COOBITHI. P
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Tema 12.4 JluckpeTHas ciyyaliHas BEIMUMHA, 3aKOH €€
pacrpeeseHus

CamocrosTenbHas paboTa 00yJaronIuxcs.
Buppl ciiyyalinbix BenuuuH. JuckpeTHas
cllydaiiHasl BEJIMYMHA, 3aKOH €€ paclpeesieHus
YucnoBble XapaKTEPUCTUKH TUCKPETHON
CIIy4aiiHOM BEJIMYUHBI.

Tema 12.5

CocraieHue TaOIUI U JUarpaMM Ha MPAKTHKE

33,[[3‘11/1 MaTeMaTHYEeCKOH CTaTHCTHKH.

CamocrosTenpHas paboTa 00yJaronuxcs.
ITonsaTre o 3ajauax MaTeMaTHISCKOM
cratuctuku. Bapuannonueiv paa. [lonuron
4acTo U ructorpamma. CTaTucTuueckue
XapPaKTEPUCTUKU Psia HaOI01aeMbIX JTAaHHBIX.

Paznen 13KoopanHaThbl M BEKTOPBI

3HaTh M YMETh:UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHS B
MIPaKTUYECKOM JIEATEIIbHOCTH U B IOBCETHEBHON KU3HU JIJIS1 KCCIIE0BAHUS
(MOzEenMpOBaHUs) HECIOXKHBIX HPAKTUYECKUX CHUTyallUH Ha OCHOBE
M3YYEHHBIX (POPMYI U CBOWCTB (pUTYp, a TaKXKe JJIs BBIUUCIEHUS 00bEMOB
U IUIOIIA/Ied MOBEPXHOCTEH IPOCTPAHCTBEHHBIX TeNl IpU PELICHUU
MPaKTUYECKUX 3ajjad, MCHOJb3ysl IPU HEOOXOIMMOCTU CIPAaBOYHUKU U
BBIYHCIIMTEIIbHBIE YCTPOICTBA.

Tema 13.1

BCKTOpAMHU. CKaJIHpHOG IIPOU3BCACHUC BEKTOPOB

BexkTops! B mpocTpaHcTBe. YTOII MEKITY

72

BekTopsl, BEKTOpHBIE BEIMYUHBL. Busl
BEKTOpPOB. KOMIIsTaHapHBIE BEKTOPHI.
Pasnosxxenne BekTopa 1o TpeM
HEKOMIUIaHapHBIM BeKTOpaM. JlelicTBrs Haf
BekTopamu. CKalsipHOE MTPOU3BEACHNE
BEKTOPOB. YTOJI MEXAY BEKTOPAMH.

Tema 13.2 JlekapTOBbI KOOPAUHATHI B IPOCTPAHCTBE

73

[IpsmoyronbHas cucteMa KOOpJIUHAT B
npoctpanctBe. KoopanHatsl BekTOpa.
JlelicTBus Ha1 BEKTOPAMH B KOOPJAMHATAX.

OK 01 1,2
3HaTh: IpeACTaBICHNE O BEKTOPHBIX BeInmunHax, Buasl | OK 02
BEKTOPOB. OK 03

YMeThb: BBHINONHATE AeHCTBHS Haja BekTopamu Haxoaut] OK 06
JUTMHY BEKTOpa, yYroj MeXIy BekTopamu, yroia mexa OK

MIPSIMOM U TUIOCKOCTBIO, YTOJI MEXKIY MIIOCKOCTSIMHU. 07
Hmetsb nonaTue 06 ypaBHEHHH IIOCKOCTH OK 08
OK 09 1,2
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74 JlnnHa BekTopa. PaccTossHue Mexny 1ByMs 2 1,2
ToukaMu. CKaJIipHOE NPOU3BEICHHE BEKTOPOB.
Yrois Mexay BEKTOpaMH. YTOJI MEXAY IIPAMON
U TUIOCKOCTBIO. YTOJI MEX/Y TIOCKOCTSIMH.
YpaBHeHHE IIIIOCKOCTH. ['eomeTprueckuit
CMBICII OIIpEeIINTENs
2X 2.
Tema 13.3 IIpakThKO — OpUEHTUPOBAHHBIE 3a/1a4H HA 2 2
KOOPJMHATHOM IJIOCKOCTH
75 [IpakTrueckoe 3aHsaTHe. Perenne npukiaaHbIX 1,2
3a/1a4 C HCIOIb30BAHUEM KOOPAHHAT I 2 21p VYMeTb:  BBINOJHATH  JIEHCTBUS  HAJ  BEKTOpaMH
BEKTOPOB. HaXOJUTh JUIMHY BEKTOPA, YIoJl MEXy BEKTOpaMuU
3HaTh U yMETh: paclo3HaBaTh HA YEPTEKaX U MOEISAX MPOCTPAHCTBEHHBI
(GOpMBI;  COOTHOCHUTH TpPEXMEPHbIE OOBEKTHI C WX ONHCAHHUSIMU
N300paKeHUSIMU;
ONMCHIBATh B3aMHOE  pPAaclOJOXKEHUE NPSIMbIX U  IUIOCKOCTEH |
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B MPOCTEUIINX CIy4asiX B3aUMHOE PacloIOKEHHE 00BEKTO
B IIPOCTPAHCTBE;
Pa3nes 14 IIpsiMble U MJ10CKOCTH B IPOCTPAHCTBE 18 4 n300paXkaTh OCHOBHBIE MHOTOTPAaHHUKM W KpPYIJIBIE TeJa; BBINOJIHAT]
YEepPTEXKHU 110 YCIOBUSM 3a/1ay;
CTPOUTH NMPOCTEUIINE CEUEHUS KyOa, MPU3MBbI, MTUPaAMUJIbI;
pemars MpPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud  Ha HAXOXKIEHU
reOMETPUUECKUX BEJINYUH;
HCIIOJIb30BATh IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a1a4 IUIAHUMETPUUECKU
(baKThI U METOJIBI,
IIPOBOAUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEILIEHUS 3a1ay.
Tema 14.1 OCHOBHBIE IOHATUS CTEPEOMETPHH. 6
PacnonoxeHnne npsMbIX U INIOCKOCTEN
2
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Jlornueckasi CTpyKTypa CTEPEOMETPHUH.

76 AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.
B3anMHOe pacnosnokeHue npsmsIx B
IIPOCTPAHCTBE.

77 [TapannenbHOCTh NPSAMON U IIIOCKOCTH.
ITapaJu1eIbHOCTB INIOCKOCTEN.

78 [TpakTueckoe 3anstue. [lapannenenunen u

ero asieMeHThl. CBOWCTBA MapaJulesenumnesa.
Terpasp u ero sneMeHThl. [locTpoenue
CCYCHHUH.

2mp

Tewma 14.21lepnieHIUKYIIPHOCTS NPSIMBIX U IIJIOCKOCTEH

79

[lepnenqukynsapHsie IIPSIMBIE.
IlepneH IUKYISAPHOCTD MPSMOM U TUIOCKOCTH.

80

[lepieHAMKYASIp U HAKJIOHHAs K IUIOCKOCTH.
Teopema 0 Tpex mNepHeHAUKYIAPAX.YTON
MEXKIy NPSMOUN U IIJIOCKOCTBIO.

81

JIByrpaHHbII YIOJL Yron MEXKIY
IIJIOCKOCTSIMHU. [IepneHMKyYISAPHOCTD
IJIOCKOCTEM.

Tema 14.3 Pemenne 3amau. IIpsiMbie U TIIOCKOCTH B
MIPOCTPAHCTBE

CamocrosiTenbHast paboTa 00y4yaronuxcs.
[TapannenbsHoe NPOEKTHPOBAHUE.
N300paxenue Guryp B CTepeOMETPHUH.
OproronanbHoe npoektupoBanue. Ilnomans
OPTOTOHAJILHON IPOEKIINH.

82

[IpakTuueckoe 3ansatue. Pemenue
CTEPEOMETPUUECKUX 3a]1a4

21p

3HaTh U YMETh: PACIIO3HABATh HA YEPTEKAX U MOJIEIIIX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHMSIMHE, U300pAKESHUSIMU;
OIHMCHIBATh B3aHMHOE PACIIOJIOKEHUE TPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE; aHATU3UPOBATH B
MPOCTEHIIIMNX CITyYasx B3aUMHOE PacIOI0OKEHUE
00BEKTOB B MPOCTPAHCTBE; pelIaTh MPOCTEHIITHIE
CTEPEOMETPHUYCCKHUE 3a/1aUl Ha HAX0XKICHHUE
TEOMETPHUYECKUX BEIIMYUH; UCTIOIH30BATh MPU PEIICHUH
CTEPEOMETPUYCCKHUX 3aJ1a4 INIAHUMETPUICCKUE (PaKThI
METO/IBI;

MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJIC
peIICHUs 3a/1a4.

OK 01

OK 02

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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Pa3nes 15 MHOrorpaHHMKHM M TeJIa BpallleHHUs 45 10 3HaTh U yMETh: paclO3HaBaTh HAa YEPTEKAX U MOJEIISAX MPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEPHbIE OOBEKTHI C UX OMHCAHUSIMH,
M300paKEHUSIMU;
OIMCBIBATh B3aUMHOE PACIIOI0KEHUE MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIy4asX B3aUMHOE PACIOI0KEHNE OObEKTOR
B [IPOCTPAHCTBE;
n300pakaTh OCHOBHbIE MHOT'OI'PaHHHMKH U KPYTJIble TeJa; BBIIOIHATh
YepTEeXHU 110 YCIOBUSM 3a/1ay;
CTPOUTH MpOCTEHIINe ceYeHUs KyOa, IPU3MBbl, TUPaAMU/IbL;
pelarh IpoCcTENIINe CTEPEOMETPUUECKHE 3a/1a4l Ha HaXOKCHHE
reOMETPUUECKUX BEIHYUH;
HCII0JIb30BATh IIPU PEILIEHUU CTEPEOMETPUUECKHX 33]1a4 IIJIaHUMETPUUECKH(
(akThl U METOJIBI;
MIPOBOAMTD TOKA3aTEIbHbBIE PACCYKICHUSI B X0/1€ PELLIEHUS 3a1au.
Tema 15.1 Bepiuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
83 MHuororpanssiii yroja. MHOTOrpaHHUKH. 2 WmeTp NOHATHE O MHOTOI'PAaHHOM YTJIE; OK 03 1,2
MHOTI'OI'paHHHKAaX, IPaBUJIbHBIX MHOTOTPAaHHUKOB OK 07
Tema 15.2 Ilpusma, ee cocrasistomue, ceuenue. lpsamas 2 3HATh ONPEIEIICHUS IPU3MBI, IPABUIIBHOMN NPU3MBI,
U npaBuibHas npusma. [lapamnenenunen, kyo. Ceuenue napajJiesIenuIe a, NpsiMOyrojabHOr0 MapauleIenuIeaa,
KyOa, mapajuienenumnesia Ky0a, mupamMu/Ibl, IPAaBUIbHOM MUPaMU/Ibl, TPABUIBHON
84 ITpu3ma, BUABI IPU3M. DIEMEHTBI IPU3MBI. 2 yCeueHHOM mnupamunabl. IMeTs OHATHE O CEYEHUH 1,2
Ceuenust B Ipu3Me. MHOTOTPaHHUKA. Y METh HaXOJUTh 3JIEMEHTHI
Tema 15.3 [lupamua, ee COCTaBISIONINE, CEUCHHUE. 2 YKa3aHHBIX MHOTOTPaHHUKOB, TIJIOMIAIEH X
ITpaBuiibHas nupamua. Y cedeHHasi NHpaMuaa MIOBEPXHOCTEN
85 [Mupamuna wu ee onemeHtsl. CeueHue 2 12
NUpaMuibl. Y ceUeHHas MMpaMuja.
Tema 15.4 bokoBas ¥ MoIHAasi MOBEPXHOCTH MPU3MBI, 6 4
OUPaAMUJIbI
86 [Tnomane OOKOBOW W IONHOW TOBEPXHOCTH 2 1,2

npusmbl.  [lmomane OGOKOBOW M MOJHOU
ITOBEPXHOCTH MUPAMUBL.
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87,88 | IIpakTuueckoe 3aHSTHE. Boruncnenune Anp 1,2
IUIOIIAJIeH NOBEPXHOCTEH MPU3M U TUPAMUL.
Tema 15.5 Cummerpuss B Kkybe, mNapaiienenumee,
npusme, nupamuje. [Ipumepsl cummerpuii B npopeccuu
CamocrosarenbHass pabora  0OydYaIOIIMXCS. YMeTb pacno3HaBaTh CAMMETPHUIO OTHOCHTEIBHO
CummeTpusi OTHOCHTENIBHO TOYKH, MPSIMOH, TOYKH, NPSIMOH, MJIOCKOCTH
IIJIOCKOCTH. Cummerpus B KyoOe,
napajiesienunene, — OpusMe,  IUpaMUJE.
Cummerpuss B HpHUPOAE, AapXHUTEKTYpeE,
TEXHUKE, OBITY.
Tewma 15.6 Humuuap, ero cocrarisromume. CedcHue OK 01
LAJIMH]IPA. OK 02
89 Huauaap wu  ero  osiueMeHThl. CeueHue 3HaTh ONpeEIeHUs IPSIMOro KPyroBOro HUINHAPA, OK 03 1,2
mMHApa. Pa3eepTka nuinHapa. KOHYCa, YCEYeHHOT0 KOHYca, 1mapa, cepsl. YMeTh OK 07
Tema 15.7 Konyc, ero cocrasisitonue. CeueHrne KoHyca HaXOJUTh UX 3JIEMEHTHI. VIMETh MOHATHE O pa3BepTKE
90 Konyc u ero snementsl. CedeHue KoHyca. U CCYCHHUSX. 1,2
Pa3BepTKa KoHYca.
Tema 15.8 VYceuennslii xonyc. CedeHHE YCEYEHHOTO
KOHYca
91 VYceueHHbIN KOHYC, €ro 3yieMeHThl. CedueHue 1,2
YCEYEHHOI'0 KOHYca.
Tema 15.9 [llap u cdepa, ux ceueHus
92 ‘ Hlap u cepa, Ceuenus mapa u cepsl. 1,2
Tema 15.10 Tlomsitme 006 oObeme Tenma. OTHOIICHHE 2 3HaTh W YMETBH:MCIOJB30BaTh MPHOOPETCHHBIC
00BEMOB MOJAOOHBIX Tel 3HaHUS U YMEHHUS B IPAKTUUYECKOH JEATEIbHOCTH U
93 O0bveM u ero m3mepenue. OObeM MPU3MBI U B TIOBCCHCBHOW JKWU3HU JUIS  HCCIICIOBAHUS 1,2
mwHApa. O0beM KyOa W IpSIMOYTOJIBHOTO (MOozmenMpOBaHUs)  HECIOXKHBIX  MPAKTUYECKUX
napajuienenunena. OTHouieHHe 00BEMOB CUTyalluii Ha OCHOBE M3Y4YEHHBIX QOpMYNT H
10JTOOHBIX TEJ. CBOMCTB (pUTYp, a TaKKe JJIs1 BBIYUCIEHUS] 00bEMOB
94 O6beM nmupaMuibl U KOHYCA. U IUIOHIAIeW NOBEPXHOCTEW NPOCTPAaHCTBEHHBIX 1,2
O0beM yceueHHOM MUpaMHJIbl U YCEUEHHOTO TEJI IPU PELICHUU MPAaKTUYECKUX 3a]a4, UCTIONb3Ys
KOHYCA. pu HEOOXOIMMOCTH CTIPaBOYHUKHA "
95 O0BeM nrapa. BBIUMCIIMTEIIBHBIE YCTPOMCTBA. 1,2
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1,2

1,2

96 [IpakTueckoe 3aHsTHE. Brruucnenue 2 o
00bEMOB I'€OMETPUUYECKHUX TEJI. p
Tewma 15.11 [1nomaau noBepxHOCTEN TEN 6
97,98 | [Inomans MOBEPXHOCTH LMJIMHIpPA, KOHYCA, 4
yCEUEeHHOTr0 KOHYyca,c(hepsl, mapa.
99 [Tnomane moBepxHocTu chepsl, mapa. 2
Tema 15.12 Pemenue 3amady. MHOTOTpaHHUKM M Tela 2 9
BpaIeHus
100 [Ipaktrueckoe 3anstue. [nomaan 2
MMOBEPXHOCTEH MHOTOTPAaHHUKOB. 2up
Tema 15.13 KoMOuHanuu MHOTOTPAHHUKOB H TEJI 7
BpaieHus. [ 'eomerpuyeckue KOMOWHAIIUY HA TPAKTUKE
CamocrosiTenbHast paboTa 00yJaronuxcs. 7
KoMOuHamm reoMeTpruIecKux Tell.
Hcnonp3oBanne koMOMHALIUNA
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHS B
MIPAKTUKO — OPUCHTUPOBAHHBIX 3a/1auax.

Bcero

195 (195 +45 CPO)

Jl1s XapaKTepUCTUKU YPOBHS OCBOEHMSI y4€OHOr0 MaTepHalia UCIOIb30BaHbl 0003HAYCHMUS:

1- o3HakoMuUTENbHBIN (y3HaBaHUE paHEe U3YYEHHBIX OOBEKTOB, CBOMCTB);

2- PENpOAYKTUBHBIN (BBIMIOJIHEHUE NESTEIHLHOCTH MO 00pa3ily, HHCTPYKIIMH WX TIOJ] PyKOBOJICTBOM);

3- NPOAYKTUBHBIN (IUIAHUPOBAHHME U CAMOCTOSITEIBHOE BBIIIOJIHEHUE IEATEILHOCTH, PEellIeHHe IPOOIEeMHBIX 3a/1a4).
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3 YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIUATIIMHBI
3.1 TpeGoBaHusi K MMHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3anus yaeOHOM NUCHUTUIHMHBI TpeOyeT HATMYHUS Y4eOHOTO KaOMHETa MAaTEMATHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- 10Ca/I04YHBIE MECTA IO KOJUYECTBY 00YUaIOLINXCS;
- paboyee MecTO MpernoJaBaTes;
- KJIaCCHasl J10CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pYyI0BaHHE.

3.2 UudopmanuonHoe odecneyeHue 00yueHus

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

JIOTIOJTHUTEIHHBIC UCTOYHHUKH:
2 I'ycak, A.A. Marematuka: nocobue-penierurop : [12+] / A.A. I'ycak, I'.M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck :Terpanut, 2018. — 720 c. : Ta6um., rpad. — Pexum
nocryma: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : DIEKTPOHHBIN.

HNHuTepHeT-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 TUCHMIUTMHBI OCYIIECTBISETCS
IpenojiaBaTeseM B IPOLIECCE NMPOBENCHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,
NOPAaKTUYECKUX  3aHATHH, TECTUPOBAaHUSA, a  TakXKe  BBIIOJHEHHS  OOY4YaIOIIMMUCS

HHAWNBUAYAJIbHBIX Sa,I[aHI/Ifl, ITPOCKTOB, I/ICCJIC,HOBaHPIP'I.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbTare ocBoeHHs Y4eOHON AUCHUIUIMHBI OO0YyYaromuics
JIOJIKEH YMETh:

®  BBINOJHATH apuMeTnyecKkue NeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE U TUCHbMEHHBIC MPHUEMbl; HAXOIUTh NPUOIMKEHHBIE
3HAQYCHHUS BEJIWYMH U TMOTPEUIHOCTH BBIYHUCICHUN; CpPaBHUBATh
YHCIIOBBIE BHIPAKEHUS;

® HAaXOAWTh  3HAYEHHUS  KOpHS,  CTeNeHu, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKCHUH Ha OCHOBE OIIPEACIICHHUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbIE CPEICTBA;
[I0JIb30BAThCS  NMPUOJMKEHHOM OIIEHKOM TMpU  MPaKTHYECKHX
pacuerax;

® BBIIOJHATH  IPeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(bopMyIIbl, CBS3aHHBIE CO CBOWCTBAMH CTEIICHEH, JIOTapu(MOB,
TPUTOHOMETPHUECKUX (YHKIIHIA;

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS W  YMEHHS B
MPAaKTUYECKOU JCATENBbHOCTH W IOBCEAHEBHOM JKM3HU IS
INPAKTUYECKUX pacyeroB 1o (opmyrnaMm, BKIo4Yas QOpPMYJIBbL,

coJiepaKaIme CTEIICHH, paavKasbl, J0rapuQmbl u
TPUTOHOMETpHUYECKHE (YHKIIMH, UCIOJB3YS NMPU HEOOXOAUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE BBIUUCIUTEIbHBIC
YCTPOMCTBA;

e  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHHUIO apryMEHTa IIpU
pa3INYHbIX crioco0ax 3afaHus QyHKINU;
e  ONpelensaTh OCHOBHBIE CBOWMCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh rpaduMKHU MU3YyYEHHBIX (YHKIMHA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3JI€eMEHTAPHBIX (YHKIIHII;

®  UCHOJb30BATh MOHATHE (YHKUMU Ui ONMMCAHUS M aHajIHu3a
3aBUCUMOCTEN BEIUYMH;

® 1CNONb30BaThb MPUOOPETEHHblE 3HAHUS M YMEHUS B
MIPAaKTUYECKOW JEATENbHOCTH W TOBCEAHEBHOM JKU3HU  JUIA
OMHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS] UX TpapUUeCKH, HHTEPIPETallMU IpadrKoB;

®  HaXOAWUTh MPOU3BOJHBIE FTIEMEHTAPHBIX (PYHKIHII;

®  UCHOJb30BATH MPOU3BOAHYIO ISl IPOBEICHUS MPUOTMKEHHBIX
BBIYMCIICHUM, pellaTh 3a7a4yd [PUKIAJHOIO XapakTepa Ha

YUCIOBBIX  (DYHKLUH,

Ouenka 3a  yCTHBIM
OTBET

Boibopounas mpoBepka
TeTpajen

OueHka 3a yCTHBIN OTBET

OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

OreHKa 3a BBIOJHEHHE
JIOMAIITHETO 33 IaHHs
O1eHKa 3a BBIIOJHEHHUE
PAKTHIECKOH pabOThI
O1ieHKa 3a BBINOJHEHHE
oOyuatoreit
CaMOCTOSTCILHOI
paboTHI

O1ieHKa 3a BBINOJHEHHE
KOHTPOJIbHON pabOThI

OneHKa 3a BBIIOJHEHUE

MPOBEPOYHONM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounasi  mpoBepka
TeTpaaeu

OreHka 3a BBIMOJTHEHUE
oOyuatoreit
CaMOCTOATEIIbHOMN
paboThI

O1ieHka 3a yCTHBIN OTBET

O1eHKa 3a BBIIIOJIHCHUE
oOyyaroreit
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

® BBIYUCIATH B MPOCTEHIIMX CIy4yasX IUIOMIAJA U OOBEMBI C
HCIIOJIb30BAaHUEM OIPEICTICHHOTO HHTETPAIa;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MPAKTUYECKON JIEATENbHOCTH U TOBCEJHEBHOM JKM3HU IS
pelieHus 3a7a4, B TOM YHUCIE COIHAIbHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e pemiath palMOHANbHbBIE, IMOKa3aTeJabHbIE, JIOTapU(PpMUUECKHE,
TPUTOHOMETPUYECKUE YpPaBHEHHS, CBOJSIIMECS K JUHEHHBIM H
KBaJIPATHBIM, a TAK)KE aHAIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA peHIeHHUs YpaBHEHHH U
HEPABEHCTB;

e m3o0paxkaTh HAa  KOOPAMHATHOM  IUJIOCKOCTH  PEIICHUS
ypaBHEHHUI, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU;

® COCTaBNSITh W  pelarb ypaBHEHUS UM HEPABEHCTBA,
CBSI3BIBAOIINE HEM3BECTHBIC BEJIMYUHBI B TCKCTOBBIX 33/1a4ax;

®  HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HW  YMEHUS B
MPAKTUYECKOH JIeATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIs
MOCTPOCHUST W HCCIICIOBAHUS TPOCTCHINNX MaTeMaTHYECKHX
MOJEeH;

e pemiath TNPOCTEHIIME KOMOWHATOPHBIC 3a7adyd  METOIOM
nepedopa, a Tak)Ke C HCIIOJIb30BAaHUEM U3BECTHBIX (hopMyIT,

®  BBIYUCIATH B MPOCTEUIINX CIy4yasX BEPOSTHOCTU COOBITUH Ha
OCHOBE I10JICYETA YHUCIIA UCXOOB;

® 1CNONb30BaThb IMPUOOPETEHHbIE 3HAHUS M YMEHUS B
IPAKTUYECKON J1€ATEIbHOCTH U MOBCEIHEBHON KU3HU Ul aHAIU3a
peabHBIX YHCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJIE TPaQUKOB U
auarpamm, a Takxke JUid aHajdu3a UH(QOpMaluM CTaTUCTUYECKOTrO
XapakTepa;

e pacrmo3HaBaTh Ha 4YepTekaxX U MOJENAX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHI C HMX OMHCAHUSIMU,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

® aHANU3UPOBATh B  MIPOCTEHIINX
pacmnojiokeHue 00bEKTOB B POCTPAHCTBE;

cirydasax B3aMMHOC

L I/1306pa}KaTI) OCHOBHBIC MHOTOTpPaHHUKHW MW KpPYIJbIC TCJIa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHAM 3a1a4,
L4 CTPOUTH HpOCTeI\/'II_HI/Ie CCUCHUA KY68., IMPU3MBI, ITUPAMUBI;

e  pemark IJIaHUMETPUYECKHE u MpocCTeuIme
CTEPEOMETPUYECKHE 3a/aud Ha HAX0XKJIEHHE T'€OMETPUUYECKHX
BEJINYUH;

®  JCIOJIB30BaTh IpU PEHICHUU
IUIAHUMETPpUYECKHe (PaKThl U METO/IBI;

CTEepEOMETPUYECKHUX  3a/a4y

O1eHKa 3a BBINIOJIHEHIE
JIOMAIITHETO 3aJaHus

Breibopounas  mpoBepka
TeTpajzien
OneHKa 3a  TECTOBBIC
3aJJaHUs

OueHka 3a BBIIIOJHEHUAE
PAKTHIECKOH pabOThI

OneHka 3a BBIIOJHEHUE
MIPOBEPOYHON PabOTHI
OneHka 3a BbBIIIOJHEHHUE
KOHTPOJIbHON paboThI
OneHka 3a BBIIIOJHEHHUE
MIPaKTU4YECKON pabOThI
OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOATEIBHON
paboThI

OneHka 3a BbBIIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OueHka 3a BBIIOJHEHUE
PAKTHIECKOH pabOThI

Onenka 3a  yCTHBIN
OTBET

OrneHka 3a BBINOJTHEHUE
oOyuaroeit
CaMOCTOATEIIbHOMN
paboTHI

OneHka 3a TECTOBBIC
3aJlaHus

Onenka 3a  yCTHBII
OTBET

Bribopounasi  mpoBepka
TeTpaaeu

OrneHka 3a BBINOJTHEHUE
oOyuaroeit
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a  TECTOBbIE
3a/laHus

Onenka 3a yCTHBIN OTBET

Onenka 3a BBIIIOJHEHHUE
MPaKTUYECKOH pabOThI
OneHka 3a BBIIIOJHEHHUE
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® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYXKIACHHUS B XOJE€ peEIICHUs
3a7a4;

®  HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M yMEHUS B
MPAKTUYECKOW JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIf
ucciaeoBaHusl  (MOJACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpMYyNI U CBOWCTB Quryp, a
TaKk)Ke BBIYHCICHUS OOBEMOB U IUIOMQACH TOBEpXHOCTEH
MPOCTPAHCTBEHHBIX TeNl TMpU pEIIeHUH NPaKTUYECKUX 3ajad,
UCTIOJNIB3YS TMPU HEOOXOJMMOCTHU CIPABOYHUKH U BBIUYUCIUTEIHHBIC
YCTpOCTBA.

B pesyiabTare ocBOeHHs Y4YeOHOH JHCIUIUIMHBI OOYYarOIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMAaTHYCCKOW HAyKW JUIsl peEIIeHUs 3ajad,
BO3HUKAIOIIUX B TEOPUH M IMPAKTHKE, IIUPOTY H B TO K& BpEMs
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Ifl MATCMATHUYCCKUX METOOO0B K
aHaAJIM3y M HCCIICOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I11eCTBE;

® 3HAYCHHWE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHpPOBAHUS M PAa3BUTHS MaTeMaTHYCCKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JaHus
MaTeMaTHYeCKOro  aHaJlnu3a, BO3HMKHOBEHHMS U pPa3BUTUSA
rE€OMETPHH;

®  YHUBEpCAIbHBIM XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00JACTAX YEIOBEYECKOM
JIeTCIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep pa3IMYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOATEIIbHOMN
paboThl

OneHKa 3a  TECTOBBIC
3aJJaHUs

Breibopounas  mpoBepka
TeTpajzien

OreHKa 3a BBIIIOJIHCHHE
oOyyaroriei
CaMOCTOSTEIbLHOMN
paboThl

O1ieHKa 3a BBIIIOJIHEHUE
MPAKTHYECKHUX padoT

OreHka 3a BBINOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyaroriei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTHYECKUX padoT
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