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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIATLIMHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
Pabouass mporpamma yd4eOHOW AMCHUIUIMHBI SBISETCS YacThbl0  IPOTPAMMBI
MOArOTOBKUA  CHEIHUAIMCTOB CpelHero 3BeHa B coorBerctBuu ¢ PI'OC  1no
cnennanbHocTd  18.02.12  TexHoNOrMS aHAIUTHUYECKOTO KOHTPOJIS XUMHUYECKUX
COCIUHEHUN

1.2 Mecto y4yeOHOH IMCUMILUIMHBI B CTPYKType NPOrpamMmbl MOATOTOBKH
CNENHAINCTOB CPeIHero 3BeHa:
VYyeOnas nucruiuiiHa «Matematukay siBisieTcs 0a30BOM LMKIIa 001eoOpa3zoBaTesbHOM
MMOATOTOBKH CTYACHTOB.

1.3 Hean m 3axaum y4eOHOIl JMCUMILIMHBI — TpPeOOBaHMS K pe3yJbTaTaM
OCBOCHUA Y4eOHOI TN CUUILIHHBI:
B pe3synbrare ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:

o 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; CpaBHHBATDH YHUCJIOBBIC BBIPAKCHUS

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

. BBITIOJIHATE TIPe0Opa3oBaHuE BBIPAKECHUH, NpUMEHssT (OPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSA M YMEHUS B IPAKTUYECKOH JesTeNbHOCTH U

IOBCEHEBHOM JKM3HM JJIs NPAKTUYECKUX pacueToB Mo QopmysaMm, BKI4Yas (HOpMyIbl,
CoJIepiKalllie CTENEHHU, PaJuKalbl, JOrapugmbl U TPUTOHOMETpUUYECKUE (DYHKIUU, HCIOIb3YS
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

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

o OTpeNeNATh OCHOBHbBIE CBOWCTBA YHMCIOBBIX (YHKLUUH, WUIIOCTPUPOBaTh HX Ha
rpadukax;

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

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

o MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUS B NMPAKTUUYECKOW AESITEIbHOCTU U

MOBCE/IHEBHON KU3HU U1 OIMCAaHUS C MOMOUIbI0 (DYHKUMH pa3INMYHbIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX rpapMuecKu, UHTepIpeTaliy rpauKoB;

. HaXOJUTb IIPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINMH;

. MCIIOJIb30BaTh MPOU3BOIHYIO JJIsl IPOBEICHUS MPUOIMKEHHBIX BbIUMCICHUH, pelarh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

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

o HCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHS B NMPAKTUYECKOW AESITEIbHOCTU U

MOBCEIHEBHON JKM3HM [UIsl pEHIeHHs 3a/lad, B TOM YHCJIE COIUAIBbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIIME 3HAYeHHs, Ha HAXOXICHHE CKOPOCTH U
YCKOPEHUS;

o pelaTh palnuoHaJbHbBIE, MOKa3aTelbHbIe, JorapudMudeckue, TPUTOHOMETPUUECKHE
YpaBHEHHUS, CBOJSIIMECS K JIMHEWHBIM U KBaJpaTHBbIM, a TaKKe€ aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;



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

° n300pakaTh Ha KOOPJAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWW, HEPABEHCTB H
CHUCTEM C JIByMSI HEU3BECTHBIMH;

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

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCETHEBHOM KU3HHM [IJI1 TIOCTPOSHUS W HCCIAEAOBAHUS MPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

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

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

° HCITOJIH30BaTh MPHOOPETCHHBIC 3HAHHUSA M YMEHUS B MPAKTUUYCCKON NEATCIbHOCTH U
HOBCGHHGBHOﬁ JKNU3HU JI1 aHaJIu3a peaanblx YHCJIOBBIX AAaHHBIX, HpeILCTaBJIeHHLIX B BHJIC
rpaduKOB U JUarpaMm, a Takke I aHaIM3a HHQOPMAITUU CTAaTUCTHIECKOTO XapaKTepa;

J pacro3HaBaTh Ha 4YepTeX)axX M MOAEISAX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpeXMepHBbIE OOBEKTHI C MX ONMCAHUSIMHU, H300paKECHUSIMHU;

o OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

J n300paxkaTb OCHOBHBIE MHOTOIPAHHUKHM M KPYIJIbIE TEJa; BBIIOJHATH YEPTEXKHU IO
YCIIOBUSIM 3aj1ay;

o CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

o peliath IUIAHUMETPUYECKHE M IPOCTEHIINEe CTepeoMeTpUYEeCKHe 3aJadyd Ha
HaXO0X/IEHUE T€OMETPUUYECKUX BEJTNUMH;

o UCIIOJIb30BaTh IPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4 INITaHUMEeTpUdYeckre (pakThl U
METO/bI;

J IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS B X0/1€ PELLEHUS 3aay;

J MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluii Ha OCHOBE M3YYEHHBIX (OPMYJI M CBOICTB (PUryp, a TakkKe BBIUYUCICHHS 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!

. 3HA4YECHHE MATEMAaTHYECKOM HAyKM Ul PELICHHs 3a7ad, BO3ZHHMKAIOIIHUX B TEOPUU U
IIPaKTHUKE; IUPOTY U B TO K€ BPEMsI OIPAHMYEHHOCTh IPUMEHEHUSI MAaTEMATHYECKUX METOJIOB K
aHaJ3y U MCCIEeI0OBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

. 3HAQ4YEHUE IPAKTUKK M BOIPOCOB, BO3HMKAIOIIMX B CaMOW MareMaTHKe I
(GbopMHUPOBaHHS M Ppa3BUTHUS MATEMaTUYECKOW HAyKd; HCTOPHUIO PA3BUTHUS TOHATHS 4YHCIA,
CO3J1aHUsI MaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

° YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTE€MaTUYECKHX pPaCCyKIECHUW, HX
MIPUMEHUMOCTB BO BCEX 00JIaCTSIX YETOBEUYECKOM JCSITEIIbHOCTH;
° BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa.

OcBoeHue cofepx aHus yaeOHON TUCIUIUIMHBI «MaTeMaThkay 00ecIieunBaeT JOCTHKCHHE
00yJaroNMMHUCS CIEAYIONINX PE3yIbTaTOB:
° JIMYHOCTHBIX:
—  chOpMUPOBAHHOCTh TPEACTABICHUH O MaTeMaTUKe KaK YHUBEPCAIbHOM S3bIKE
HAyKH, CPEICTBE MOJICITMPOBAHMS SIBJICHUHN U MIPOLIECCOB, UAEAX U METOJIaX MaTeMaTHKH;
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—  TIOHMMaHu€ 3HAa4YMMOCTM MAaTeMaTUKM JUIsl HAay4YHO-TEXHHYECKOIO Iporpecca,
c(OpMHUPOBAHHOCTh OTHOLICHHS] K MaTeMaTHKE KaK K YacTH OOIIEYeOBEYEeCKOW KYIbTYpPbI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MATEMATUKH, dBOJIFOLMEN MAaTEMAaTUYECKUX UIEH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
QITOPUTMUYECKONW KYJIbTYPBl,  KPUTHYHOCTH MBILIUICHHUS Ha YpOBHE, HEOOXOTUMOM s
Oyaymeli  mpodecCHOHAIbHOM  JAEATENBHOCTH, JUISl  NPOJOJDKEHUS — OOpa3oBaHMA U
camMo00pazoBaHus;

—  OBJIQJICHHE MAaTEMaTHYECKUMHU 3HAHMSIMU W YMEHUSMH, HEOOXOIMMBIMH B TIO-
BCEHEBHOW U3HU, AJI1 OCBOECHUSI CMEXHBIX €CTECTBEHHOHAYYHbBIX JUCLUUIUIMH U JUCLMILIUH
npodecCHoHaNBbHOTO LHMKIA, Uil TOJydeHus oOpa3oBaHusi B 00JacTsx, He TpeOyrommx
yriayOJIeHHON MaTeMaTUYECKOM MOATOTOBKH;

—  TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
NPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIICITHOW MPOo(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

—  TOTOBHOCTb U CHOCOOHOCTBH K CaMOCTOSATEIbHOU TBOPYECKOM U OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTesibHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIE10BATEIbCKON, IPOEKTHOW U IPYTHX
BUJaX JESATENBbHOCTH;

—  OTHOIIEHHE K NPOPEeCCHOHAIBHON MAESITEIbHOCTH KaK BO3MOXXHOCTH YydacTus B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIMOHAIBHBIX PO0IeM;

o MeTanpeaMeTHbIX:

—  YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LENu AESITEIbHOCTH U COCTABJIATH ILUIAHBI
JeSITEIIbHOCTH;

—  CaMOCTOSITENIbHO OCYILECTBJISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh AESATEIHHOCTB;
MCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI AJISl IOCTHKEHHUS IOCTABJICHHBIX LIENICH U peaan3anuu
IUTAHOB JESITEIbHOCTH;

—  BBIOMpATh yCHEUIHbIE CTPATETHH B PA3TUYHBIX CUTYaIUAX;

—  yMEHHUE NPOAYKTUBHO OOINAThCS M B3aUMOJIECHCTBOBATH B IPOIECCE COBMECTHOMN
NESTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(H(HEKTHUBHO
paspemniath KOH(IUKTHI,

—  BJIQJICHUE HaBbIKAMM IO3HABATENbHOM, y4eOHO-MCCIIE0BAaTENbCKOM M MPOEKTHON
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

—  CHOCOOHOCTHh M TOTOBHOCTH K  CaMOCTOSATEIbHOMY IIOMCKY METOJOB pELIEHUS
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B TO3HAHUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHON HH()OPMaIMOHHO-TI03HABATEIbHON
JeSTEIbHOCTH, BKJIIOYash YMEHHE OPUEHTUPOBATHCS B Pa3JIMYHBIX MCTOYHMKAX HWHGMOpManuu,
KPUTHYECKH OLIEHWBAaTh W HHTEPHPETHUPOBATH WH(MOPMAIMIO, MO- JTy4aeMyl H3 Pa3iIHuHbIX
VCTOYHUKOB; BIIJICHUE SI3BIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, JJOTMYHO W TOYHO H3JaraTh
CBOIO TOYKY 3PEHHs, UCIIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJCTBA;

—  BJaJICHUE HaBBIKAMM I[103HABATEIbHOW pe(JEKCHHM KaK OCO3HAHHUS COBEPILIAEMBIX
JEHCTBUI U MBICIIUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, IPAHUI] CBOETO 3HAHUS
Y HE3HAHWsI, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEJICTB JIJIS UX JTOCTHXKCHHUS;

—  IIeNIeyCTPEMJICHHOCTh B TMOHMCKaX W MPUHATHH pEIIeHUuH, CcOoOOpasUTEeNIbHOCTh U
MHTYULUS, Pa3BUTOCTb IMPOCTPAHCTBEHHBIX MPEACTABIEHUIN; CIHOCOOHOCTh BOC- MPUHHUMATH
KpacoTy U TapMOHUIO MUDA;

o NpeAMeTHBbIX:

—  c(hOpMHUPOBAHHOCTH MPECTABICHUNA O MaTeMaTHKE KaK 4aCTH MUPOBOM KyJIbTYphl U
MecTe MaTeMaTUKd B COBPEMEHHOM IMBMIM3AlMM, CcHoco0ax ONHCaHUs  SBJICHUH
pealbHOTOMUpPAa Ha MaTeMaTU4YeCKOM  sI3bIKe; C(HOPMUPOBAHHOCTH MPEACTABIECHUH O



MaTeMaTHUECKUX MOHATHUAX KaK BaXHEHUINNX MaTEeMaTHUYECKUX MOJCIAX, IIO3BOJIAHOIIIHUX
ONKCHIBATh U M3Yy4aTh pa3Hble MPOLECCHI U SBICHUS,

—  T[IOHMMAaHHE BO3MOXXHOCTH aKCHUOMAaTHYECKOrO MOCTPOCHUS MaTEeMaTUYECKUX
TEOpHI;

—  BJIaJICHHE METOJaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHHUS, YMEHUE UX MpUMeE-
HATB, IPOBOAUTH JOKA3aTEILHBIE PACCYKACHUS B X0I€ PEIICHUS 3a4aY;

—  BJaJIeHUE CTaHJAPTHHIMH MPUEMaMH PEIICHUs PALMOHAIBHBIX U HPPALlMOHATBHBIX,
MOKAa3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH M HEPAaBEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUEC T'OTOBBIX KOMIIBIOTCPHBIX MPOTpaMM, B TOM YUCIIC IJIA I10- UCKaA IYTH PCIICHUSA
U WUTIOCTPALIMY PELIeHUs] YpaBHEHH U HEPABEHCTB;

—  chOpMUPOBAHHOCTh TPEJACTABICHUNA OO0 OCHOBHBIX TIOHATHUSAX MAaTEMATHYECKOTO
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHUEM XapaKTepH30BaTh INOBEIACHUE (YHKIUH,
MCIOJIb30BaHUE TOJYYCHHBIX 3HAHUM JJIsl OMUCAHMSI U aHAJIM3a PEaIbHBIX 3aBHCUMOCTEH;

— BJIaACHUC OCHOBHBIMH IOHATUAMU O INIOCKUX W IIPOCTPAHCTBCHHBLIX I'COMCTPUUC-
CKUX (UTYpax, UX OCHOBHBIX CBOMCTBAX;

—  chOopMUPOBAHHOCTh YMEHHS pacrno3HaBaTh reOMeTpuYeckre (GUrypbl Ha yeprexax,
MOJIEJISIX U B PeaibHOM MHUPE;

— NPUMEHEHHE M3YYEHHBIX CBOWCTB I€OMETPUYECKHX (GUTYp B (HOPMYIT AJIsl pEeIICHHS
reOMETPUUYECKUX 3aa4 U 33/1a4 C MPAKTUYECKUM COJIEPIKAHUEM;

— c(OpMUPOBAHHOCTh NPEACTABIECHUN O IpolLieccaX U SBJICHUSAX, HMEIOLIUX BEpO-
SITHOCTHBIN XapaKkTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPC, OCHOBHBLIX IMOHATHUAX
3JIEMEHTapPHON TEOPUH BEPOSTHOCTEH;

— YMEHMM HaXOJIUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B IPOCTEUIINX
MPAKTUYCCKUX CHUTYAlHUAX U OCHOBHBIC XapaKTCPUCTHUKU cnyqaﬁme BCJIMYHH,

— BJIQJICHHE HAaBBIKAMH KCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM MpH
pEelIeHnH 3a/1au.

[Tponecc n3yyeHust UCUUIUIMHBI HAPaBJIeH Ha (OPMUPOBAHUE CIIETYIOUUX KOMIIETEHIIMHI:

OK 0l. BoiOupate cnocoObl pemeHus 3agad MNpo(eccroHalbHON edTeabHOCTH,
IIPUMEHUTEIIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHbIE CPEACTBA MOWCKA, aHAIW3a U MHTEpHpETaluu
uHbopManuu 1 UH(GOPMAIIMOHHBIE TEXHOJIOTHUH JUIS BBIMOJIHEHUS 33/1a4 Mpo(hecCHOHAIbHON
NeSITEIbHOCTH.

OK 03. IlnanupoBaTh M pealu30BbIBaTb COOCTBEHHOE MNpo(ecCHOHANbHOE U
JUYHOCTHOE pa3BHUTHE, NPEINPUHUMATEILCKYIO JAESITENbHOCTh B MpodeccnoHanbHoi cdepe,
UCIOJIb30BATh 3HAHUS M0 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. Ocy1iecTBasaTh yCTHYIO U MICBMEHHYIO KOMMYHUKAIIMIO Ha TOCY1apCTBEHHOM
s3plke Poccuiickoit @exnepanu ¢ y4yeTOM OCOOEHHOCTEW COIMAIBHOTO U KYJIBTYPHOI'O
KOHTEKCTA.

OK 06. IIposBiasTh TIpakIaHCKO-MATPUOTUYECKYIO TO3MIMIO, JIEMOHCTPHUPOBATH
OCO3HAaHHOE TOBEJCHHWE Ha OCHOBE TPAJUIMOHHBIX OOIIEYETOBEUYECKUX IIEHHOCTEH, B TOM
YlyCclie C YYeTOM TapMOHM3AalMM MEKHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH,
IIPUMEHSTh CTaHAAPTHl AHTUKOPPYNLIMOHHOTO MTOBEACHHUS.

OK 07. CopeiicTBOBaTh COXpAaHEHHIO OKPYXAlOIIEH Cpelbl, pecypcocOepereHuIo,
NPUMEHATh 3HaHMA 00 W3MEHEHHM KJIMMaTa, NPUHIUIBI OepeXIMBOrO MPOHU3BOJCTBA,
3¢ (HeKTUBHO AeMCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIMSIX.

OK 08. Hcnonb3oBaTh cpeacTBa (U3MYECKONW KYIbTYpbl Ui COXpPaHEHUS U
YKpeIUIeHus1 3J0pOBbSl B Ipolecce MNpodecCHOHATbHON AEATeIbHOCTH M IMOAJEpKaHus
HE00X0AMMOT0 YpOBHS (PU3MUYECKON MOATOTOBIEHHOCTH.



2 CTPYKTYPA U COJEPXKAHHUE YUEBHOM JUCIIUILINHBI

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

B TOM YHCJIC:

nabopaTtopHbIe pabOTHI -

MPAKTHYECKHUE 3aHATUS 78

KOHTpOJIbHas paboTa -

KYPCOBOM ITPOEKT -

[Tpomexyrounas atrectanus B popme nuddepeHImpoBaHHOro 3aueTa




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILINHBI MaTeMaTuka

KoJu-Bo yacos no
pasjesam u
TEMaM OcBae | Ypose
HauMenoBanue = = § MBbIE HbL
Ne . = 2. TpebGoBaHue K pe3yJibTaTaM 0CBOCHHS
3aHATHI, JJa0OpaTOpHbIEe U PAKTHYECKHE S £ % 3J1eMeH | OCBOEH
3aHATHA - 2= SE AUCHHUIINHBI
3aHATHA e o5 E3 ThI us
@ E =
Q .5 &£ KOMIIEe
2 ETEE
= % TeHIH
5 71
1 2 3 4 5
12 YMeThb BHINONHATH alNredpandeckue npeodpa3oBaHusl U BEIYUCICHHS,
Pa3znesn 1 IloBTropenme Kypca MaTeMaTHKH OCHOBHOM UCIIOJIB3YS IEUCTBHUSI C MOJIOKUTEIBHBIMU M OTPULATEIbHBIMY YHCIaMH,
LIKOJIBI JeUCTBUSA C IPOOSMH, IEHCTBHS CO CTENECHIMH, (OPMYIIBI COKPAIIEHHOTO
YMHOKEHHSI; BBIUUCIIAT 3JIEMEHTHI M MJIOLIA/IU TUNIOCKUX (QUTyp
Tema 1.1 Ilens m 3amaun MaTeMaTHUKU HPU OCBOEHHUH 2 3HaTh: 3HaueHWe MaremMaTudeckod Hayku st | OK 01
CHENMAJIBHOCTH. YNca ¥ BBIYUCIICHHUS peleHns 3a1a4, BO3HUKAOIIKX B Teopuu U npaktuke; | OK 02

1 . 1 3HaYeHWE MPAKTUKA W BOMPOCOB, Bo3HHMKamomux B | OK 03 1

MartemaTiKa B IPaKTHUYECKON J1€ATEeIbHOCTH. -

caMoil Matematuke ans GopmupoBaHus u passutus | OK 04
Henn wm 3agauM M3y4eHHUs MaTeMaTHKU B .

MaTeMaTHYeCKON Hayku; UcToputo pa3zutus nonstus | OK 05
YUPEXKIECHUAX CpEIHETO . OK 06

YHCJla, YHUBEPCAJIBHBIN XapakTep 3aKOHOB JIOTHMKU
npo¢ecCuoHaILHOTO 00pa30BaHUs. Y P PaKtep

MaTeMaTHYECKUX PacCyX JAECHUU, UX IPUMEHUMOCTb BO

BCeX 00JacTAX YeIOBEUECKON JAESITEIbHOCTH.

2 HeicTBus Hajg MOJIOKUTEIbHBIMU u 1 VYMeTh: BBIIONHATE AEUCTBHUS C MOIO0KHUTEIHHBIMH U 1,2
OTpHULIATENbHBIMU 4HClIaMH, c OTPHILIATEIbHBIME YHCIAMH, IEUCTBUS C JpOOSIMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU. NEICTBUSL CO CTENEeHsIMHU, ONepupoBaTh (opmyiaamMu
JlelictBUst  co  cTemeHsAMH,  (HOpMyJIbI COKPAILEHHOT0 YMHOXEHHUS.

COKPAIIEHHOTO YMHOKEHHUSI
4
Tema 1.2 IlpoueHTHbIE BBIUNCIECHHS. YPaBHEHHUS U
HEPABEHCTBA




3 TIpocThle TPOLEHTHI, Pa3HBie CHOCOGHI HX 2 VYMeTb: HaXOAWTh MPOIEHT OT YHCIA, YHCIO IO 1,2
BBIYHCIICHUS. 3a/laHHOMY TIPOLCHTY
4 JTHHCHHbIC, KBATPATHEE, IPOGHO-THHEHHE 2 YMeTUL: pemarh JUHEWHBIE, KBaJpaTHbIE, APOOHO — 1,2
VDABHEHWS M HEPABCHCTEA JVHCHHBIC YPABHCHUS U HEPABEHCTBA
Tewma 1.3 'eomeTpus Ha TUIOCKOCTH 2
5 Buibl IIOCKHX GHIYD, HX IIOMAH. 2 3HaTh: BUABI IUIOCKUX (QUTYp U YMETh BBIYUCIATH UX
TUTOIIA M
Tema 1.4 CucreMbl ypaBHEHUM U HEPABEHCTB 2
6 CHeTeMBl  IMHCHHEIX U HOQMHCHHEIX 2 YMeTs: pelaTh CHCTeMbl J'II/I}-IGf/iHBIX U HEIMHEWHBIX ,
yDABHCHHI{ U HEDABCHCTB. YPaBHCHHI U CUCTEMBI TUHCHHBIX HEPABCHCTB
Tewma 1.5 BxoaHoii KOHTPOJIb 2
7 BLIUHCIICHNS ¥ IPEOGPA3OBAHHA. Y PABHEHH 2 YMeTh BBINONHATH alnredpanyueckue Hp696pa30BaHI/I}I 1,2
Y HepaBeHCTBa. ['eoMeTpus Ha MIOCKOCTH. 1 BBIHCIICHUA, HCHOJIb3 YA ACHCTBHA ¢
MOJIO)KUTEIIBHBIMU U OTPUILIATETIbHBIMU  YHCJIAMH,
NEHCTBUS C JpOOsSIMU, JEHCTBUS CO CTEICHSIMH,
(GopMyNBl COKpPAIIEHHOTO YMHOXXCHHSI; BBIYUCISTH
AJIEMEHTHI ¥ IUIOIIATU TUIOCKHUX (QUTYD
Pa3nen 2 Crenenu u kopHu. CreneHnas, 38 3HaTh: CBOMCTBA CTETIEHU U KOPHS
noka3aTrejibHas u Jiorapupmudeckass QyHKIUH YMeTb: HaxoOUTh 3HAUCHHsS] KOPHS, CTEIEHH, Ha OCHOBE ONpEACICHHS,
UCTIONB3YSl  TPU  HEOOXOAMMOCTH  MHCTPYMEHTaJbHBIE  CPENICTBA;
14 MOJTb30BAThCS NPUOJIMKEHHOW OIIGHKOH TpH TPAKTHUYECKUX pacdyerax
YMeTh wucnonb3oBaTh TpaduKu TOKa3aTeNbHOM U JIOrapuMUYECKOM
GYHKIMU JUIS W3yYEeHHUs MPOLECCOB U 3aBHCHMOCTEH MPH pEIIeHUH 3a7ad
U3 JApyrux Yy4eOHBIX TMPEAMETOB M W3 pEalbHON JKU3HH, pEIICHHUS
TTOKAa3aTeIbHBIX M JJOTapU(PMUUCCKUX YPaBHEHHUI W HEPABCHCTB
Tema 2.1 Crenennas ¢QyHKIMsS, ee  CBOICTBa. 8 4 OK 01
[IpeoOpazoBanne BeIpaKEHUN C KOPHSIMHU N-OW CTENEHU OK 02
8 Kopru HaTypallbHOH CTEIICHH U3 YHCIIA M X 2 YMeTh: HaXOUTh 3HAUCHUS KOPHSI, CTCTICHH, Ha OK 03 1,2
cBoiicTBa. CTeneHu ¢ JeHCTBUTEILHBIM
TI0Ka3aTelIeM, X CBOMCTBA. OCHOBE OIIpe/IeNICH, NCTIONB3Ys Ipu Heodxoaumoctn | OK 05
9,10 ITpaktuueckoe 3anaTue. IIpeodpasoBanue 4 MHCTPYMEHTAJIBHBIE CPENICTBA; MT0JIB30BATHCS OK 07 1,2
HPPallMOHAIIBHBIX BRIDAXKCHHH. 4np MPUOIMHKEHHOM OLIEHKOM MPU MPAKTHYECKUX pacyeTax
11 %ﬁgﬁggm (yHKIMH, X CBOWCTBA H 2 YMeTb CTpouTh TpadUKu CTEIEHHBIX QYHKIIHH C
JEHCTBUTENLHBIM ITOKa3aTeIeM
Tewma 2.2 Pemenue uppalOHaIbHBIX YPaBHEHUU 4 2

10




12 PaBHOCHMJIEHOCTB HPPalMOHANIBHBIX 2 v 1,2
ypaBHEHHi1. METOJ{bl X pelleHHus. METh pelaTh HECIOKHBIE UPPALMOHATIBHBIE
I P YPaBHEHMS U HEPABEHCTBA; BBIIIOJIHSATD
13 PaKTHYECKOE 3aHATHE. Peenue 2 o 1.2
MPPAIHOHATBHBIX YDABHCHHUIL, 2mp npeoOpa3oBaHus UPPALMOHATIBHBIX BBIPAKEHHIH '
Tema 2.3 IToka3arenbHast pyHKUUMS, €€ CBOMCTBA.
[Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 3 2
14 ITokazarenpnas QyHkuus, €€ TpaQuk Hu 2 OK 01 1,2
&)BOI/ICTBa. [IpumeHenne  moka3aTeabHON OK 02
YHKIIHH. . .
15 Pemenne II0Ka3aTEJIbHBIX YpaBHEHUU 2 YMeTb CTpOUTh Tpad¥K M0Ka3aTeIbHON QYHKINK; OK 03 1,2
METOAOM ypaBHUBaHMA _  IOKa3arTele, pelIaTh nokasareibHbIe YpaBHEHUS 1 HEPaBEHCTBA OK 05
METOZIOM BBEJIEHUS HOBOW IEPEMEHHOII, o
(YHKIHOHANILHO-TPABHIECKEM METOIOM, HmeTh moHATHE O TPUMEHEHUH MTOKa3aTebHON OK 07
16 Pemenue nokasareabHbIX HEPABEHCTB 2 (yHKuIM 1,2
17 ITpakTryeckoe 3aHATHE. Pemienue 2 2
MIOKa3aTeIbHBIX YPAaBHEHUI U HEPABECHCTB. p
Tema 2.4 JIorapum yucia. CBOMCTBA JIOTapu(pMOB 16 6
18 Jlorapugpm 4yucIa. OcHoBHOE 2 OK 01 1,2
JorapuMUUECKOe TOXKAECTBO. JlecaTndHbIe 3HaTh: onpeaeneHue Jorapudma, BUabl JorapupmMos OK 02
Y HaTypaJIbHBIC JIOTapH (MBI, YHCIIO €.
19 OC(?OgCgBaIOHOFapH%%’IO% gepeﬁ(g% K eHOBOMY 2 VYMeTh nob30BaThCsl CBOWCTBAMHU JIOrapu(pMOB OK 03 1,2
HOBAHHUIO. rapupMHpPOBAHU u OK 05
OTEHIMPOBAHHE. Wwmetsb nousTue 0 jorapuMupoBaHuM U 7
MTOTEHIIMPOBAHUHT OK 0
20,21 | Ilpaktuueckoe 3anarue. [IpeobpazoBanus 4 . YMeTb BBINOJIHATH HECIOXKHBIE TPeoOpa3oBaHus 1,2
Jorapu(MUIECKUX BBIPKECHUH. P JOTapu(PMHUECKUX BBIPAKEHUH
22 Jlorapudmuueckas GyHKIHA, ee rpaduk U 2 VMeTh CcTpOUTh IpaduK JTorapuPMUIECKOH KIIAH 1,2
3
CBOMCTBA.
23 JlorapudmMuyeckie ypaBHEHUS, OCHOBHBIE 2 YMeTh pemars JorapupmMuuecKue ypaBHEeHHs U 1,2
IPHEMBI UX PEIICHHs (METOJl BBEICHUS HOBOM OrapH(MUUCCKHe HepaBeHCTBA
HIEPEMEHHOM, METOJI TOTCHIMPOBAHHS, Jorap p
(O YHKIIMOHAIIEHO — TpadUdeCKUl METOI).
24 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2
MIPUEMBI UX PEIICHHUSI.
25 [IpakTuueckoe 3ansitue. Pemenue 2 o 1,2
Jorapu(MHUYECKUX YPaBHEHUH 1 HEPABEHCTB. p
Tema 2.5 Jlorapugmsl B IpHUpoOJie U TEXHUKE 2
26 [Tpumenenwne norapudma. Jlorapupmudeckas 2 1,2

Crupalib B MPUPOJIE, €€ MAaTeMaTUUYECKUE
CBOICTBA.

HmeTtb noHATHE O IPUMEHEHUH Jorapudma

11




Paznen 3 OcHOBBI TPUTOHOMETPHH. 26 14 YMeTb  onepupoBaTh HOHATHSMH: TPUTOHOMETpUYECKHE  (DYHKIIHH,
Tpuronomerpuyeckne GyHKuMN TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPAaBEHCTBA M; YMETb pelaTh
YpaBHEHHS Ul PEUICHHUS MaTeMaTHUECKUX 3aJad M 3a/a4 U3 Pa3InyHbIX
obnacTel HayKM M peaJIbHOM JKU3HHU; JEMOHCTPHPOBATH yMeHue
UCHOJB30BaTh rpadukd  (QYHKOUH A M3y4eHUS MPOIECCOB U
3aBUCUMOCTEH NpPU pEIIeHUH 3aJad U3 JPYTruxX y4eOHBIX MPEeIMETOB U U3
peambHOM  JKM3HHU;  BbIpaXaTh  (opMynamMH  3aBHCHMOCTH  MEXITY
BEJIMYMHAMU
Tema 3.1 Tpuronomerpudeckue QyHKIUN 4 2 OK 01
IIPOU3BOJILHOIO YIUIA, YUCIIA OK 02
27 Panuannas u rpagycHas Mepbl yria. 2 OK 03 1,2
Onpenenenue cUHyca, KOCUHYyca, TAHTEHCA U OK 04
KOTaHI'€HCa YyKciaa. 3HaKU CUHYCa, KOCUHYCa, OK 05
TaHT€HCa U KOTAHI'€HCa T10 YETBEPTSAM.
3aBHCUMOCTB MEXKIY CHHYCOM, KOCHHYCOM,
TAQHT'€HCOM M KOTQHT'€HCOM OJJHOT'O M TOT'O XK€
yria. 3HaTh W yMETh: BBIIOJNHATH IMPEOOpa3OBaHUE
28 ITpakTryeckoe 3aHsTre. Beruncienne 2 BBIpa)KEHUH, TPUMEHSS POPMYJIbI, CBA3aHHBIE C 1,2
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIHIA, 2mp OCHOBHBIMH TPUTOHOMETPUYECKHMHU TOXKIECTBAMH U
OIpeJIeNIeHUE UX 3HAKOB MO YETBEPTIM UX CIEJICTBUIMH; BBINOJIHATE  IIpeoOpa3oBaHue
Tema 3.2 OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA. 6 4 MPOCTEUIINX  TPUTOHOMETPUYECKHX  BBIPAXKCHUM,
@DopMyIibl IPUBEICHUS CTPOUTH rpaduku U3yUYEHHBIX byHKIMH,
29 Tpuronomerpuueckue ToxaecTsa. Cunyc, 2 WJUTFOCTPUPOBATH 10 TpaduKy CBOMCTBA () YHKIIHIA. 1,2
KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O - O
30,31 | [Ipaktuyeckoe 3anstue. [IpeobpazoBanus 4 1,2
MIPOCTEUIINX TPUTOHOMETPUUYECKHUX 4np
BBIPA)KCHU.
Tewma 3.3 Tpuronomerpudeckie QyHKIHH, X CBOWCTBA 4 2
U rpadukm.
32 CaoiicTBa u rpaduku GyHKIUH y = Sinx, y = 2 1,2
COSX, Y = tgX, Y = CtgXx.

12




33 [IpakTHdeckoe  3aHSATHE. Cxxatue " 2 2mp 1,2
pacTshkeHue rpa@uKkoB TPUTOHOMETPUUECKUX
byHKIHA. [IpeobpazoBanne rpadukoB
TPUTOHOMETPUUECKUX (PYHKLIUN
Tema 3.4 OOpaTHBIC TPUTOHOMETPHUCCKUE QYHKIIUH 2
34 OOpatHble TPUTOHOMETPUYECKHE (DYHKIINH, 2 1,2
uX rpauKu 1 CBOMCTBA.
Tema 3.5 TpuroHomerpudeckue ypaBHEHUS U 4
HEpaBEHCTBA
35 [Ipocreiine TpPUroHOMETPUUECKHE 2 YMeTh pemiath TPUrOHOMETPUUYECKUE YPABHEHUS 1,2
YpaBHEHHS. BMOQ cosx=a,sinx=a,tgx=a,ctgx=a.
36 [Ipocreiimne TpPUroHOMETpUUECKHE 2 YMeTh pemiath pocTEIINE TPUTOHOMETPUUYECKUE 1,2
HEpaBEHCTBA. HEpaBEHCTBA
Tewma 3.6 Pemenue 3a1ay. OCHOBBI TPUTOHOMETPHH. 6 6
Tpuronomerpuueckue GyHKIUU
37 [IpakTuueckoe 3ansatue. Pemenne 2 1,2
TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX
YMeThb: pemarb TPUrOHOMETPUIECKHE YPaBHEHHUS
TUTIOB (CBOJISIIIIMECS K KBAJAPATHBIM, 2np
pelaeMble pa3nokeHUeM Ha MHOXKHUTEIH,
OJIHOPOJTHBIE)
38,39 | [Ipaktuueckoe 3anstue. Pemenne 4 4nip 3HaTh METOABI U YMETH PELIaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH . ypaBHEHHSI
3HaTh: MPUMEHEHUE MaTEMATUIECKUX METOJIOB K aHAIH3Y U
HCCIIEZIOBAaHHIO TPOLIECCOB U SIBIICHUH B IPUPOJIE U OOILECTBE YMETh:
HaXOJIUTh TIPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKIIHIA; NCTIOIH30BAThH
Pazgen 4 IlpousBoanasi M nepBoodpasHasi GyHKUUH 46 MPOU3BOIHYIO ISl IPOBEACHUS MPUOIMKEHHBIX BEIYUCICHHH, peraTh
26 3a/1a4d MPUKJIIATHOTO XapakTepa Ha HaXOXKAECHUE HAauOOJBIIETO U
HAaMMEHBIIETO 3HAYECHUs; HaXOIUTh HEOIpeIeIEHHbIE MHTErPaJIbl OT
HECIIOKHBIX (YHKITUI, UCTIONB3Ys CIIPAaBOYHBIN MaTepHa;, BBIYHACIATH
OTpeJieIeHHbIE MHTETPAJIbl; UMETh MOHATHE O  MPUIIOKEHUIX
OTIPEJIeNICHHOTO MHTETpaia K BEIYUCICHUIO (PH3NYECKUX BEITHUNH
Tema 4.1 IMonsitue mpousBoanoi. [IpaBuna u popmys 8 4 OK 01
Qg depeHIpOBaHUS OK 03
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[Ipupamenue  aprymenta. Ilpuparienue 2 3HaTh: ONpeeleHUe MPOU3BOIHON
40 byHKkuMK. 3amadyu, TPUBOIANINE K TOHITHIO
npousBogHON. OmnpeneneHne MNpPOU3BOAHOM.
ANropuTM™M OTHICKaHHsI IPOU3BOIHOM.
41 [TpaBuna u popmynsl nuddepeHunpoBaHs. 2 Ymers quddepeHpoBaTh HECIOKHBIE (PYHKITIH
42,43 [IpakTrueckoe 3aHATHE. 4
HuddepenuupoBanue AIIEMEHTAPHBIX 4mp
hyHKIHIA.
Tema 4.2 TlonstHe o HempepbIBHOCTH (QyHKIHUU. MeTox 6 9
UHTEPBAJIOB
44 [lonsatue menpepwiBHOW (yHKIMH. CBOiicTBa 2 NmeTr mnoOHATHE O HENpepbhIBHOM (QYHKIUM, €€
HenpepblBHOH  QyHKIuM. CBA3b  MEXIy CBOWCTBAX U CBSI3M  HENPEPHIBHOCTHIO U
HETPEPBIBHOCTHIO M TU(PPEPEHIINPYEMOCTHIO QG epeHIPyeMOCThIO (YHKIIUU B TOYKE.
(GYHKIIMH B TOUKE.
45 ANTOpUTM pELICHHs HEPABEHCTB METOJI0M 2 3HaTh aJIrOpPUTM pEIICHUS HEPABEHCTB METOAO0M
UHTEPBAJIOB. UHTEPBAJIOB.
46 [IpakTryeckoe 3aHATHE. Pemenue 2 2np VYMeTs pemarh HepaBeHCTBA METO0M UHTEPBAJIOB.
HEPaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 4.3 Teomerpuueckuil M (QuU3MUECKUI CMBICH 4 2
IPOM3BOTHON
47 I'eomeTpuueckuii  CMBICT  MPOU3BOAHOM. 2 3HaTh: TEOMETPUUYECKUIl  CMBICH  IPOU3BOJHON;
VYpaBHeHHE KacaTeIbHOW M HOPMAJIH. QITOPUTM COCTABIICHUS] YpaBHEHHs KacaTelIbHOW K
rpadukxy bynkuun y=f(x)
48 [Ipaktnueckoe 3ansATHe. ['eomeTpHueckuit 2 YMeTh COCTaBIATh ypABHEHUE KAaCATEIbHON
CMBICIT MIPOU3BOIHOM. VYpaBHeHHE 2np
KACaTeIbHOM.
Tema 4.5 MoHOTOHHOCTH (hyHKIIMU. TOUKH SKCTpeMyMa 4
49 Bospacranne wu  yOmiBaHue  (PyHKIUH. 2 YMeTp uccienoBaTth (yHKIHMIO HAa MOHOTOHHOCTh H
Okcrpemymbl  ¢yHkiun.  HccnenoBanue 9KCTPEMYM, Ha BBIMYKJIOCTh M MEPErud ¢ MOMOIIBIO
(GYHKIIMM HAa MOHOTOHHOCTb U 3KCTPEMYM C MIPOU3BOIHOMN
TTOMOIIBIO TPOU3BOIHOM.
50 Bropas npousBonHas. Beimykinocts GpyHKINH, 2
TOUKHU meperuda. VMccienoBanue GyHKIUU HA
BBIITYKJIOCTh M TOUYKU IEepernda ¢ MOMOIBIO
IIPOU3BOJHOM.

OK 04
OK 06
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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Tema 4.6 HWccnemoBanue (QYHKIMH H MOCTpOEHHUE 6 4
rpauKoB
o1 Anroput™M  uccinenoBaHus — QYHKIMH | 2 1,2
MOCTPOCHUST ~ TpaUKOB  C  IOMOIIbIO YMeTh ucciaenoBaTh (PYHKLUHIO MO ONpEAeIEHHOMY
MIPOU3BOTHOM. QITOPUTMY U CTPOUTh TpapuKk C  TIOMOIIBIO
52,53 | IlpakTHueckoe  3aHSATHE. Hccnenosanue 4 . MIPOU3BOAHOMN 1,2
(GyHKIMH ¥ TOCTpOeHHEe rpauKOB. P
Tema 4.7 HauGonbiiee u HauMeHbIIEEe 3HAUYCHUSA 6
¢byakuu. HaxoxaeHwe ONTHUMAIBHOTO pe3yibTara C 6
MOMOIIBIO TPON3BOAHON B MPAKTHUECKUX 3aa4ax
54 [IpakTrueckoe 3aHsITHE. Haxoxnenue 2 1,2
HauOOJBIIET0O W HAMMEHBIIEr0 3HAYCHUU 2mp . .
F— 3HaTh: MPUKJIAJHON XapakTep MPOU3BOIHON; YMETh:
emiaTh  3aJa4d  NPUKJIATHOTO  XapakTepa  Ha
55,56 [IpakTHueckoe 3aHATHE. [Tpunoxenue 4 P P P P 1,2
o HaXO0Xk/IeHWE HAaOObIIEro 1 HAMMEHBIIETO 3HAYCHHUS.
MPOM3BOJHOW K PEHICHUIO TPHUKJIAJTHBIX 4mp
3aza4
Tema 4. 8 IlepBoobpaznas ¢pynkiuu. [IpaBuna 14 8 OK 01
HaXO0X/1eHus nepBoodpasnbix. HeonpeneneHusiii u OK 03
OIPEIETICHHBIN UHTETPaJIbI OK 04
57,58 | Ionstue NepBOOOPA3HOM byHKINN. 4 OK 06 1,2
ITonsaTne UHTEIPUPOBAHUS. IIpaBuina OK 07
HaXO0XACHUS epBOOOPA3HBIX.
Heomnpenenennslii HHTErpall U €ro CBOWCTBA.
3HATh U YMETh HAXOJUTH HEOIPEICICHHBIC HHTETPAJTH
OcHOBHbIE TaOJUYHBIE UHTETPAJIHI. .
OT HECJIOXKHBIX (DYHKUIUN, HCHONB3YS CIPABOYHBI]
59 [Ipaktnueckoe 3anstue. HemocpenctBeHHoe 2 1,2
. 2mp MaTepHaJ; BEIYUCIIATH ONPE/ICIICHHBIC HHTETPATBI
WHTETpUPOBaHNE (QYHKITHH.
60 OnpeneneHHblil UHTETPAll U €ro OCHOBHBIE 2 1,2
CBOWCTBAa.  BbIUMCICHHWE  OMpeeIEHHBIX
uHTerpanoB mo  ¢opmyne  Heiorona-
JleitOHuna.
61 [IpakTueckoe 3aHATHE. Brraucnenue 2 o 1,2
OTIpe/ICIICHHBIX HHTETPAJIOB. p
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62 IIpakTnueckoe 3ansaTue. ['eomerpuueckuii 2 1,2
CMBICTT OTIpeIeNIEHHOTO MHTErpaa. .
2mp YMeTh: BBIYHCIATH B MPOCTEHIINX CIydasX TUIOIIAIN
[IpuMmeHeHHE OmMpeeIeHHOTr0 UHTErpaia JyIs
. C HCIIOJIb30BAaHUEM OIPENICTICHHOTO UHTErpalia; uMeTh
BBIUHCIICHHS TUTOIIAeH
MOHATHE O TMPUIIOKEHUSIX ONPECICHHOTO UHTErpalia
63 [Ipaktuyeckoe  3amsithe.  [lpunoxeHus 2 1,2
K BBIYUCIICHUIO (PU3UYECKUX BEIMYUH
OIpEICNICHHOT0 HHTErpajga K BbIYHUCICHHUIO 2mp
(U3HYECKUX BEIMYUH
Paznen 5 DieMeHThl TeOopuMM BepPOSITHOCTEH M 20 10 OK 02
MaTeMaTH4YeCKOH CTATUCTUKH OK 03
Tema 5.1 OcHOBHBIC TOHITHSI KOMOUHATOPUKHU 8 4 OK 05
64 Pa3mernienusi, nepecTaHOBKY U COUETAHUS 2 1,2
65 bunom Heiorona. Tpeyronbuuk [lackans 2 1,2
66,67 [IpakTHueckoe 3aHATHE. Pewienue 4 4mp 1,2
MIPUKJIATHBIX KOMOMHATOPHBIX 3a71ad.
Tema 5.2 CoObITHE, BEPOSTHOCTH COOBITHSI. 2
68 BepositHocTh coObITHs. Kitaccuueckoe u 2 . 1,2
3HaTh U yMETh: pelllaTh NpOCTENIINEe KOMOMHATOPHbIE
CTaTHCTUYECKOE OMpeJIeNIeHNEe BEPOSITHOCTH.
3ala4yl METOJIOM Tepebopa U ¢ UCHOIb30BaHUEM
Tema 5.3 BeposiTHOCTB B mpodecCHOHANIBHBIX 3a/1a4ax 4 4 .
U3BECTHBIX (OPMYN; BBIUUCIATH B MPOCTEHIINX
69,70 [IpakTnueckoe 3ansTue. Beruncnenue 4 .. 1,2
o o 4np CIy4yasix  BEPOSATHOCTH  COOBITHUH;  HCIOJIH30BAThH
BEPOSITHOCTEH COOBITHIA. .
Tenta 5.4 JlncKpeThas cnysalinas BeTIITA, 3AK0 66 > npUOOpeTEeHHbIC 3HAHUS U YMEHHs B TPAKTHUECKOM
ema . P yd ’ JEATEIbHOCTH U B TIOBCEAHEBHOM JKM3HU JUIS aHAJIN3a
i} HUS
P a07 f eneneB — 5 pealbHbIX YHCIOBBIX JaHHBIX, NPEJCTABICHHBIX B 1
Wb CITYaiHbIX BETHHHH. JuckperHas BHJIe TpapUKOB M JUarpamMm, a TaKXe JUIsl aHaau3a
cllydaiiHas BeJIMUMHA, 3aKOH €€ pacrpee/eHus] HH(OPMAIIHH CTATHCTHHECKOTO XapaKTepa
UucnoBble XapaKTEPUCTUKU AUCKPETHOU
CIIy4alHOM BEIMYHHBI.
Tema 5.5 3amaun MaTeMaTHYECKON CTATUCTHKH. 6 4
CocraByieHue TabIuIl ¥ TuarpaMM Ha MPaKkTUKe
72 ITousiTe 0 3agavuax MaTeMaTHYECKON 2 1
CTaTUCTUKU. Baprannonusii psa. [lonuron
9acTo ¥ ructorpamMma. CTaTHCTHICCKHE
XapaKTePUCTHKU psiJia HAOIIOJaeMbIX TaHHBIX.
73 [Tpaktrueckoe 3anstue. [lepuunas 2 2np 1,2

00paboTKa CTAaTUCTUYECKHX JAHHBIX.

16




3HaTh H YMETbh:UCIIOJIBb30BATb HpI/IO6peTeHHI)Ie 3HaHHUA W YMCHUA B
HpﬁKTPI‘-IGCKOfI JACATCIBHOCTH U B HOBCCI[HGBHOIZ KHU3HU I UCCIICEAOBAaHUA

Pa3nes 6 IlpsiMble M NIJIOCKOCTH B POCTPAHCTBeE. 22 6 (MonenupoBaHusl) HECIOXKHBIX IMPAKTHYECKUX CUTyallud Ha OCHOBE
KoopaMHaThl 4 BeKTOPHI B IPOCTPAHCTBE M3yYEHHBIX (POPMYI U CBOMCTB (UTYp, a TAKKE IJIs1 BBIYMCICHUS 00bEMOB U
IUIOMIAJCi  MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX Tel MPH  PELICHUH
MPAKTUYECKUX 3a/a4, HCHONb3YyS MPHU HEOOXOAWMOCTH CIPABOYHHUKH W
BBIUMCIIUTEIbHbBIE YCTPOICTBA.
Tema 6.1 KoopauHaTel M BEKTOPHI B IPOCTPAHCTBE 6
74 BekTtopbl, BeKTOpHBIE BETUYMHBI. Buibl 2 OK 01 1,2
BeKTOpoB. KoMIu1aHapHbIe BEKTOPBI. OK 03
Paznoxenue Bekropa 1o Tpem OK 04
. 3HaTh: MPE/ICTABICHUE O BEKTOPHBIX BEJIMYMHAX, BUIBI
HEKOMILIAaHAPHBIM BeKTOpam. JlelcTBus Haj BeKTOPOB. OK 07
iggggiﬁﬁf;;ﬁfﬁ;; Eggf;;aeﬁ?m YMeTb: BBINONHATH NEHCTBHUSA HAJ BEKTOPAMHU HAXOIMT]
75,76 | IIpsMoyronpHasi cUCTEMa KOOPJMHAT B 4 JUIMIY BEKTOPd, YTOIl MEHILY BEKTOPaMil, yroil MExA 1,2
IPSMOM U TIOCKOCTBIO, YTOJ MEXKAY IIOCKOCTSIMH.
HpocTparictie. Koopaunarsi sexropa. Hmetsb noHsTue 06 ypaBHEHUH MIIOCKOCTH
JleiicTBUsI HaJl BEKTOpaMU B KOOPAMHATAX.
Jlnuna Bextopa. PaccrossHue Mex 1y 1ByMs
ToukaMu. CKaJIIpHOE NPOU3BEICHHE BEKTOPOB.
Yron Mexay BEKTOpaMH.
Tema 6.2 IIpakTHKO — OpHEHTUPOBAHHBIE 3a/1a4X Ha 2 2
KOOPJIMHATHOM TIIOCKOCTH
77 [IpakTnueckoe 3aHsATHE. Pemenne npukiagHbIx 1,2
3a71a4 C MCIIOJIb30BAHHEM KOOP/MHAT I 2 2np VYMeTb:  BBINOJHATH  JIEHCTBHS HAJ  BEKTOpaMH
BEKTOPOB. HaXOJUTh JUTHHY BEKTOPA, YTOJI MEXTy BEKTOpaMHu
Tema 6.3 OCHOBHBIE IOHATUS CTEPEOMETPHHU. 6
Pacnionoxenne npsMsIx U mirockocteil OCHOBHBIE 2
HOHATHS cTepeoMeTpuu. PacronoxxeHue npsiMpIX U
IIJIOCKOCTEN
Jloruueckast CTpyKTypa CTepEOMETPUH. 2 3HaTh U yMETh: pacno3HaBaTh Ha ueprexax u mojnenssy OK 01 1,2
78 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. MIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpexmepHbl( OK 03
B3anmHoe pacnonokeHue npsMbIX B 00BEKTHI c 150, onucanusiMd OK 04
MPOCTPAHCTBE. n300paKEeHUSIMU;OTTMCHIBATh B3auMHOE pacnonoxkenn( OK 07
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79 [TapannenbHOCTh MPSMON U TUIOCKOCTH. 2 NPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE;aHAIN3UPOBAT] 1,2
ITapasienbHOCTb MIIOCKOCTEH. B MpPOCTEMIIMX cIOy4yasX B3aUMHOE PpAaCIOJIOKEHU
80 [Ipaktuueckoe 3anstue. [lapamnenenunen u 2 OOBEKTOB B  NPOCTPAHCTBE;pelIaTh  MPOCTEHIIH 1,2
ero sneMeHThl. CBOMCTBA Mapaienenumne/a. . CTEPEOMETPUYECKHE 3a/1auu Ha HaXOXKJICHH
Terparap u ero anementsl. [locTtpoeHue p TE€OMETPUUECKUX BEIMYUH;HCIIONB30BaTh MPU PELICHUI
CCUCHHUH. CTepEeOMETPUUECKHUX 3ajau IJIaHUMETpUdecKue (HakKThl I
Tewma 6.4 TlepneHANKYIAPHOCTH MPSAMBIX U TIJIOCKOCTEH 6 METOJIBI,
81 [lepnenqukynspHsie IIPSIMBIE. 2 [IPOBOJIUTE  TOKA3aTCJIbHbIC — PACCyKICHUA B  XOI 1,2
[leprieHAMKYISAPHOCTD NPSAMOUN M TIIIOCKOCTH. peUICHHA 3a/1a4.
82 [lepnenuKynsp U HaKJIOHHAsl K IJIOCKOCTH. 2 1,2
Teopema o0 Tpex mepHeHAUKYISAPAX.YTONI
MEXKIy NPSMOUN U IIIIOCKOCTBIO.
83 JIByrpaHHbII YTOJL Yron MEXIY 2 1,2
TUTOCKOCTSIMHU. [leprieHIUKYIAPHOCTD
IIJIOCKOCTEM.
Tema 6.5 Pemenme 3amau. IlpsiMple W IUIOCKOCTH B 2 9
POCTPAHCTBE
84 [TpakTudeckoe 3ansaTue. Penenue 2 1,2
CTEPEOMETPUUECKUX 3a]a4 2mp
Pa3nen 7 MHOrorpaHHUKH M TeJia BpalleHust 31 8 3HaTh M YMETh: PAaCIO3HABATh HA YEPTEkKaX U MOJEIISIX IPOCTPAHCTBEHHBIE

(OpMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHHUIMH,
M300paKCHUSIMU;

OTHCHIBATh B3aMMHOE PACTIOJIOKEHUE MPSMBIX U TIIOCKOCTEN B TPOCTPAHCTBE
AQHATM3UPOBATH B MPOCTEUIITNX CITYYasiX B3aHMHOE PACIIOJIOKEHNE OOBEKTOB |
MIPOCTPAHCTBE;

1/1306pa>1<aTL OCHOBHBIC MHOFOFpaHHI/IKI/I 158 prl"J'II:Ie TEJia, BBIIIOJIHATH
YepTeXkH MO YCIOBUSIM 3a/1a4;

CTPOUTH NMPOCTEUIINE CeUeHUs Ky0a, MPU3MBbI, TUPaAMUJIbI;

pemiaTh MpoCTeiIre CTepeOMETPUIECKIE 3314l Ha HAXOXKICHHE
FeOMeTpI/I‘-IeCKI/IX BCJIINYHH,

WCIIOJIb30BaTh MPH PEIICHUU CTEPEOMETPUIECKUX 3a/1a4 IIIaHUMETPUIECKUE
(haKThI U METOJIBI,

HpOBOI[I/ITB JOKa3aTCIIbHBIC paCCY)K,Z[CHI/IH B X0I¢€ peH_ICHI/ISI 3ada4.
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Tema 7.1 [Ipusma, napanienenumnen, Kyo, mupamMuaa 1

UX CEYEHUs
85 [Ipu3ma (HakJIOHHas, NIpsiMas, IpaBUIIbHAS) U HMeTts NOHATHE 0 MHOTOIPAHHOM YTIIE; 1,2
€€ IIEMEHTBHI. MHOT'OI'paHHMKAX, IPABUIIbHBIX MHOTOIPaHHUKAX, UX
86 [Mapannenenunen. ColicTBa 3JIEMEHTOB 1,2
IpsIMOYTosibHOT0 napauienenumnena. Kyo. YMeTb BBIUUCIIATH 3JIEMEHTHI U IO [TOBEPXHOCTEN
87 IMupamuna u ee onementol. CedeHue NPABIIBHOH MPH3MBL, TIPAMOYTOIBHOTO 1,2
napaenenunesa, Kyoa, npaBuIbHOW TUPaMU/IbI
nupaMubl. Y cedeHHas IMpaMua.
Tema 7.2 [IpaBunabHBIE MHOTOTPAHHUKH B JKU3HU 4
88 [Inomanes MOBEPXHOCTH MHOTOIPAHHHKOB. 1,2
[Ipocreiimne KOMOMHALMKM MHOTOIPaHHUKOB.
Bbruuciienue 351€eMEHTOB NMPOCTPAHCTBEHHBIX
buryp (pé6pa, JIMaroHalu, YTJIBI).
ITpaBusIbHBIE MHOTOTPAHHUKHU
89, 90 | IIpakTrueckoe 3aHsITHE. Brruucienue Anp 1,2
TUIOIIAIeH TOBEPXHOCTEH MPU3M M TUPAMUJI.
Tema 7.3 [lununap, KOHyC, Iap U UX CEYECHU U OK 01
IJIOIIA Y TOBEPXHOCTEM. OK 04
91 Hunuanp wu  ero osieMeHTel. CeueHue 3HATh OMNPEIEIICHUS IPSIMOTr0 KPYyroBOro HUIMHIPA, OK 06 1,2
nwmHApa. Pa3zBeptka munuuapa. Ilnomans KOHYCa, yCEYEHHOT0 KOHYca, I1apa, cgepbl. YMeTh OK 07
MOBEPXHOCTH LMJIMHPA. HaXOJUTh UX 3JIEMEHTHI U MJIOIIA 1 TOBEPXHOCTEN OK 08
92 Konyc u ero snementsl. CeueHue KoHYca. NmeTp noHATHE O pa3BEepPTKE U CEUCHUSIX. 1,2
Pazeptka konyca. Ilnomane moBepxHOCTH
KOHYyCa.
93 VYcedeHHbIN KOHYC, €ro 31eMeHThl. CeueHue 1,2
yCEUeHHOT0 KoHyca. [lmomanb moBepXHOCTH
YCEYEHHOT'0 KOHYca.
94 lap u cdepa, Ceuenus mapa u cdepsl. 1,2
[Tnoma e MOBEPXHOCTH HIApa.
Tema 7.4 O6beMbl TeOMETPUYECKUX TeEI 3HaThb W yMETh: MCIIOJNB30BATh MPUOOPETEHHbIE
95 O6wem u ero mamepenue. OObeM MPU3MBI H 3HaHUS U YMEHHUS B MPAKTUUYECKOH JEATEILHOCTH U 1,2

mwHApa. O0beM Kyba W IpSIMOYTOJIBHOTO
napamenenunena. OTHouleHHE 00BEMOB

NOIOOHBIX TEIL.

B TIOBCCAHEBHOM JKWU3HM JJIS HCCIICIOBAHUS
(MoenMpOBaHUS)  HECIOXKHBIX  MPAKTUYECKUX
CUTyallMii Ha OCHOBE W3YYCHHBIX GOpMYIT |
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96 O0Bem nupamMusl U KOHyCA. 2 CBOMCTB (pUTYp, a TaKKe JJIs1 BBIYUCICHUS] 00bEMOB 1,2
O0beM yceueHHOM MUpaMHIbl U YCEUEHHOTO U IUIOL[aJied TOBEPXHOCTEH MPOCTPAHCTBEHHBIX
KOHYca. TEJ MPU PEIICHUH MPAKTUICCKHUX 3314, UCIIOIb3Ys
97 O06bem mapa. 2 npu HEO0OXOMMOCTH CIIPABOYHUKH u 1,2
Tema 7.5 Pemenne 3amady. MHOrOrpaHHUKH M Tella 4 4 BBIYHCIIUTEIbHBIC YCTPOMCTBA.
BpallleHus
98,99 | IIpaktuyeckoe 3aHsTHE. Bhruncienue 4 1
IJI0IA el TOBEPXHOCTEH U 00BEMOB 41p
MHOTOTPAaHHUKOB ¥ T€J BPAIICHHUS. 5
Tewma 7.6 ITpumepsl cuMMeTpuii B mpodeccuu 1
100 Iloustue o CUMMCTpUHU B TPOCTPAHCTBC 1 VYMmeTsb OPUBOJUTEH IIPUMEPHI CI/IMMeTpI/Iﬁ B 1
(ueHTpanbHasL, OceBas, 3epKajabHas). IPOCTPAHCTBE U IPO(ECCHH
O060061IeHre MpeacTaBIeHU O MPaBUIBHBIX
MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTa»p,
JOJIEKa’Ap, UKOCAdIP).
[Tpumepsl cumMMmeTpuii B mpodeccun
Bcero | 195

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOr0 MaTepualla UCIoJIb30BaHbl 0003HAYCHMS:
1- o3HakoMuUTENBHBIN (y3HaBaHHE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2- PENpOAYKTUBHBIN (BBIMOJIHEHUE AEATEILHOCTH 10 00pa3ily, UHCTPYKLMH WIH MO PYKOBOJICTBOM);

3- TPOAYKTUBHBIN (TUTAHUPOBAHHE M CAMOCTOSITEIIHFHOE BBITIOJTHEHUE IEATEIILHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIIUA YYEBHOM JUCIHUILINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 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 FEOMETPUUCCKUX BHUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuyeckue cpeacTBa 0OyICHHUS:
- MyJIbTUMEIUAa 000pyI0BaHHE.
3.2 UudopmanuonHoe odecneyeHue 00yueHus

OCHOBHBIE HICTOYHUKH:
1 bniunoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 196 ¢. — ISBN 978-5-

507-45891-2. — TekcT : 21eKTpOHHBIN // JlaHb : 3JMEKTPOHHO-OMONIHMOTEUHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/291170 . — Pexum jgocryma: maiasi aBTOPHU3.
MMOJIB30BaTEeIICH.

2 MonorHukoBa, A. A. Marematuka JUisl IOpUIWYECKUX KOJUIemkKel : yueOHuK / A. A.
MonotaukoBa. — Cankr-IlerepOypr : Jlanp, 2020. — 496 c¢. — ISBN 978-5-8114-4422-
9.— Tekcr: anexkTpoHHBIN / JlaHb : 2JIEKTPOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/131012. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

JIOnOTHUTENbHBIE HCTOYHUKH:

3 IllabamroBa ; HayuyHbli pempakrop T. M. YTkuHa. — 2-¢ m3a., ctep. — Mocksa : ®JIMHTA,
2020. — 118 c. — ISBN 978-5-9765-4426-0. — TekcT : 2neKTpoHHBIH // JIaHb : 31eKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/. — Pexum noctyma: mius
aBTOPH3. M1OJIb30BATENEH.

4 Tycak, A.A. Maremaruka: nocobue-penerutop : [12+] / A.A.T'ycak, I'M. I'ycak,
E.A. bpuunkosa. — 2-e u3a., crep. — Musck : Terpamut, 2018. — 720 c. : Tabu., rpad. — Pexum
nocryna: o noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : SNEKTPOHHBIH.

HNHuTepHeT-pecypcesl
5 http://graphfunk.narod.ru/
6 http://www.mathnet.spb.ru/
7 http://www.mathprog.narod.ru/
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIIMNHBI
KoHTpo/bM OlleHKa PE3yNbTaTOB OCBOCHUS YUEOHOW MUCHMIUIMHBI OCYIIECTBISETCS
IpenojiaBaTeseM B IPOLECCE MPOBEICHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS

HHAWNBUAYAJIbHBIX SaﬂaHHfI, IIPOCKTOB, HCCHe,I[OBaHI/Iﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbl H  MeETOJbI
KOHTPOJIA W  OLIEHKH
pe3yJabTaToB 00y4eHHsI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apuMeTHYecKue NeHCTBUS HaJ YUCIIaMU, coueTas
YCTHBIE W TUChbMEHHBIC MPHUEMbl; HAXOIUTh HPUOIMKEHHBIE
3HAQYCHHUS BEJIWYMH U TMOTPEUIHOCTH BBIYHUCICHUN; CpPaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

® HAaxXOAWTh  3HAUEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXEHUII HA OCHOBE OIpE/EIeHMUS,
UCNONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPEJCTBA,;

[I0JIb30BAThCS  NMPUOJMKEHHOM OIIEHKOM TMpU  MPaKTHYECKHX
pacuerax;
® BBIIOJHATH  IPeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

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

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS M  yMEHUS 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  IMPOCTEHIINE  BBIUUCIUTEIBHBIC
YCTPOMCTBA;

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

e cTpouTh rpaduMKHU MU3y4YEHHBIX (YHKIMHA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3JIeMEHTapHBIX (YHKIIHI;

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

®  1CNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCKH, HHTEPIIPETallNU IPadUKOB;

®  HaXOAWUTh MPOU3BOJHBIE FTTEMEHTAPHBIX (PYHKITHII;

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

YHUCIOBBIX  (DYHKLUH,

OueHka 3a  yCTHBIM
OTBET

Bribopounass mpoBepka
TeTpazien

OueHka 3a yCTHBIN OTBET

Onenka 3a BBINIOJTHEHHUE
oOyyarorei
CaMOCTOSITEIILHOM
paboTsl

O1reHKa 3a BBIIIOJHEHHE
JIOMAIITHETO 33 IaHus
O1eHka 3a BBIOJHEHHE
IPAKTUIECKOH pabOThI
O1ieHKa 3a BBINOJHEHHE
oOyuatoei
CaMOCTOSTCIILHOMI
paboTHI

O1leHKka 3a BBIOJHEHHE
KOHTPOJIbHON pabOoThI

OreHKa 3a BBIIOJHEHUE

MPOBEPOYHOM  paboOTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounass  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuarorei
CaMOCTOSATEIIbHOM
paboThI

O1ieHKa 3a YCTHBIN OTBET

O1eHKa 3a BBIINOJIHCHUE
oOyyarorei
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

® BBIYHCIATH B MPOCTEHIIMX CIy4yasX IUIOMIAId U OOBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
pelieHus 3aga4, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKUX U
dbusznyecknx, Ha HauOOJbIIME M HAaWMEHbILIME 3HAYCHHs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e pemiaTh palMOHANbHbBIE, MMOKa3aTeJbHbIE, JIOTapU(PpMUUECKHE,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh rpapUuecKuii METOJ pElIeHUs YpaBHEHUU U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMs HEU3BECTHBIMU;

® COCTaBNSITh W  peliarb  ypaBHEHUS U 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,

®  BBIYUCIATH B MPOCTEUIINX CIy4yasiX BEPOSTHOCTU COOBITHI Ha
OCHOBE I10JICYETA YHUCIIA UCXOOB;

®  UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPaKTHUYECKON JESITEIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
quarpamm, a Takke Uil aHalu3a MHQOpMAalMu CTaTHUCTUYECKOTO
Xapakrepa;

® pacrmo3HaBaTh Ha 4YepTekaxX U MOJENAX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUIMU,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE NMPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

® aHANU3UPOBATh B  MIPOCTEHIINX
pacmnosokeHue 00bEKTOB B IPOCTPAHCTBE;

cirydadax B3aMMHOC

L I/1306pa}KaTB OCHOBHBIC MHOTOTPaHHUKHW MW KpPYIJbLIC TCJIa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e  pemark IJIaHUMETPUYECKHE 51 IpocTenIne
CTEPEOMETPUYECKHE 3a/1ayd Ha HAXO0XKJICHHE T'€OMETPUUYECKHX
BEJINYUH;

®  JCIOJIB30BaTh IIpU PEHICHUU
IJIAHUMETpUYECKHe (DaKThl M METOJIbI;

CTEepEOMETPUUECKHUX  3a/ad

O1eHKa 3a BBIIIOJIHEHNE
JIOMAIITHETO 3aJaHus

Breibopounas  mpoBepka
TeTpajien
OneHKa 3a  TECTOBBIC
3aJaHusA

OreHka 3a BBIIOJHEHUE
MPAKTUIECKON pabOTHI

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

OneHka 3a BbBIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OueHka 3a BBIIOJHEHUE
IPAKTUIECKOH pabOThI

Onenka 3a  yCTHBII
OTBET

OneHka 3a BBINOJHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboTHI

Onenka 3a  TECTOBBIC
3a/IaHus

Onenka 3a  yCTHBII
OTBET

Bribopounass  mpoBepka
TeTpaaeu

OrneHka 3a BBINOJTHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a TECTOBbIE
3a/laHus

Ornenka 3a yCTHBIN OTBET

OneHka 3a BBIIIOJIHEHUE
MPaKTUYECKOH pabOThI
OneHka 3a BBIIIOJHEHHUE
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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 pesynabTare ocBOeHHs Y4eOHOH JHCIUIUIMHBI OOYYaroIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMAaTHYCCKOW 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;

® 3HAYCHHWE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHus
MaTeMaTHYeCKOro  aHaJW3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
rE€OMETPUH;

®  YHUBEpCAIbHBIM XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00ACTAX UYEIOBEUYECKOM
JIeITECIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep Pa3IUYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOSITCIILHOU
paboThl

OneHKa 3a  TECTOBBIC
3aJaHusA

Breibopounas  mpoBepka
TeTpajien

OreHKa 3a BBIIIOJIHCHHE
oOyyaroniei
CaMOCTOSTEIbHOMI
paboThl

O1ueHKka 3a BBIIIOJIHEHUE
MPAKTHYECKHUX padoT

OrneHka 3a BBINOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyarorei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX padoT
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