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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas mporpamMMa y4yeOHOro IpeaMeTa SIBISETCS COCTAaBHOW 4YacThl MPOTrPaAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no crienuanbHocTd 13.02.10 «OnexTpuueckre MalIvHbI U armaparbiy.

[Tporpamma y4yeOHOro mnpeamera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OpPraHU3alKAX, PEATU3YIOLX 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro 00IIero
oOpazoBanus B mpeaenax ocBoeHusi OIl CIIO na Ga3ze ocHOBHOro 00Imiero odpa3zoBaHus TpPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
cpe/iHero 3peHa
Vuebnas jucuuminHa «MaremaTukay — sBiIseTcsl OOIIMM  Y4eOHBIM  IIPEIMETOM

00111e00pa30BaTEIILHOTO IHKJIA.

1.3. ey 1 3agqa4uM y4eOHOr0 nMpeaMeTa — TPe0OBAHMSA K pPe3y/IbTaTaM 0CBOCHHS y4eOHOr o
npeamera

Cognepkanre mporpaMmbl Tnpeamera «MaTemaTuka) HaIlpaBiIeHO Ha JIOCTHIXKEHUE
CIEAYIOIIUX LETIEH:

— obecrieueHre CPOPMHUPOBAHHOCTH TMPEJACTABICHUN O COIMUAIBHBIX, KYIBTYPHBIX H
HCTOPUUCCKUX (paKTOan CTaHOBJICHUA MaTEMaTHUKHU,

— obecrieueHue c(hopMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHYECKOTO "
MaTeMaTHYECKOT0 MBIIIUIEHUS;

— obecrnieueHne CcGOPMUPOBAHHOCTH YMEHUN MPUMEHSTHh IOJIY4YEHHbIE 3HAHUS MpU
pELICHUH PA3JInYHbIX 337134,

— obecrieueHue CHOPMHUPOBAHHOCTH TPEACTABICHHM O MaTeMaTHKe KaK 4YacTH
00I11e4eNIOBEYECKON KYNbTYphl, YHHBEPCAJILHOM S3bIKE HAyKH, IO3BOJISIOLIEM OIUCHIBATH M
U3y4yaTh peajibHbIE MPOLIECCHl U SABICHHUS.

OcBoenue conepkanust yaeOHOTO mpeamera «MaTemaTtnka» 00ecrieunBaeT JOCTIKEHUE
00y4JaroIUMUCS CIETYIOINUX Pe3yIbTaTOB:

*JINYHOCTHBIE:

-c(hOPMUPOBAHHOCTH MPE/ICTABICHUI O MaTeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,

CpE€ACTBE MOJACIINPOBAHUSA SIBJICHHM U IMPOLECCOB, UACAX U METOAAX MATCMATHUKHU,



-[IOHMMAaHUEe 3HAYMMOCTH MAaTEMaTUKH JUIsl HAy4YHO-TEXHUYECKOrO IMporpecca,
c(OpPMHPOBAHHOCTH OTHOLICHUS K MATEMAaTHKE KaK K YaCTH OOIICUeIOBEYECKOI KYIbTYphI Yepe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTE€MaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJICH;

-pa3BuTHe JIOTUYECKOT O MBIIUICHHUS], IIPOCTPAHCTBEHHOIO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTUYHOCTH MBIIIICHHUS] HA YPOBHE, HEOOXOAUMOM JJisi Oyayuieit
po(ecCHOHATLHOM e TEIbHOCTH, IS TPOJOJKCHHUS 00pa30BaHus M caMO00pa30BaHUS;

-OBJIaJICHHE MaTEMaTHYECKUMH 3HAHUSIMHA U YMEHUSMU, HEOOXOAUMBIMHU B TIOBCETHEBHON
JKU3HHM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHbIX JUCHUIUIMH W JAWCLUIUIMH
npoecCHOHANBHOrO LHUKIA, JUIS MOJydyeHUs oOpa3oBaHus B 00JacTsIX, He TPeOyIOIIUX
yriayOJIeHHON MaTeMaTUYeCKOM MOATrOTOBKHY;

-TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON ACSITENFHOCTH;

-TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
JeSITEIIbHOCTH;

-TOTOBHOCTb K KOJUIGKTHUBHOW paloTe, COTPYJHUYECTBY CO CBEpPCTHUKAMHU B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIIeI0BATENLCKON, TPOSKTHOM U IPYTHX
BUJIaX JEATEIIbHOCTH;

-OTHOILEHUE K TPO(HEeCCUOHATILHON NEATEIIbHOCTH KaK BO3MOKHOCTH y4acTHsI B PELIEHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX IPOOIIEM;

*METaNpEAMETHBIE:

-YyMEHUE CaMOCTOATEIbHO ONPEAENATh ULEeNU JESITEIbHOCTH W COCTaBJATh IUIAHBI
JESTEIbHOCTH;  CaMOCTOSITEIbBHO ~ OCYLIECTBIISITb, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESATENBHOCTD; UCIIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKEHUS TIOCTaBJICHHBIX LIENeH U
peanu3alyy IIaHOB JeSTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3JINYHBIX CUTYalUsX;

-yMeHUE NPOAYKTHBHO OOLIATHCS M B3aMMOJEHCTBOBAaTH B IPOIIECCE COBMECTHOM
JeSTEIbHOCTH, YUUTHIBATh MMO3ULIUHU APYTUX YUaCTHUKOB AESITEIbHOCTH, 3PPEKTUBHO pa3periaTh
KOH(JIUKTBI;

-BJIaJ/ICHUE HAaBBIKAMHU TI03HABATENIbHOW, Yy4eOHO-MCCIIE0BATENIbCKOM M MPOEKTHON
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHusi MpoOsieM; CrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs NMPaKTUYECKUX 3a/1ay, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IO3HAHNUS;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENbHOW HH(OPMAIIMOHHO-TI03HABATEIbHOM

ACATCIIBHOCTH, BKIIIOYasd YMCHHC OPUCHTUPOBATHCA B Pa3JIMYHBIX HMCTOYHHKAX I/IH(i)OpMaI_[I/II/I,



KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh WHGOPMAIUIO, TOJYyYaeMyI0 U3 Pa3IUYHBIX
HUCTOYHMKOB;

-BJIAJICHUE SI3BIKOBBIMHU CPEICTBAMM: YMEHHUE SICHO, JIOTMMHO M TOYHO H3JIaraTb CBOXO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

-BJIaJICHHE HaBbIKAMHU II03HABATENbHOM pedIeKCMM KaK OCO3HAaHUS COBEpIIAeMbIX
JIEMCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, IPAHUIL] CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a/1a4 U CPEICTB IS UX JTOCTUKECHUS;

-1IeJICyCTPEMJIEHHOCTh B TOMCKaX M TMPUHATUU pELIeHUil, cooOpa3uTenbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEACTaBICHUM; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U TapMOHHIO MUDA;

*IIpEIMETHBIE:

— cOopMHUPOBAHHOCTD MPEACTABICHUI O MaTeMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYpPHI U O
MeCTe MaTeMaTUKH B COBPEMEHHOI IUBUIM3AIMK, O CIIOCO0AX OMUCAHHS Ha MaTeMaTH4YEeCKOM
A3BIKE SABJICHUH PEAJIbHOTO MUPA;

— c(hOpMHPOBAHHOCTD MPEICTABICHUI O MATEMAaTHUECKUX MOHATHIX KaK O BaKHEHIINX
MaTE€MaTUYECKUX MOJEIISX, MO3BOJISIOMIMX OMUCHIBATh U U3y4aTh PA3HbIE MPOLIECCH U SABJICHMUS;
MNOHUMaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI'O TOCTPOCHUSI MATEMaTHYECKUX TEOPUIL;

— BJIQJICHHE METOJAMM JI0OKA3aTEJIbCTB U aITOPUTMOB PELICHUS; YMEHHUE UX IIPUMEHSTD,
IIPOBOJIUTH JOKA3aTENIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIQJICHUE CTAaHJAPTHBIMU NPUEMAMHU PELICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUN M HEPABEHCTB, UX CHUCTEM;
HCITOJIB30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHCJIE JUIS TOMCKA IIYTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPABHEHUIN U HEPABEHCTB;

— cpOpPMHPOBAHHOCTH MPEJICTABICHUH 00 OCHOBHBIX MOHATHUAX, HJEIX M METoJax
MaTeMaTU4YeCKOro aHalln3a;

— BJIQJICHHE OCHOBHBIMM IOHATUSAMH O IJIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, X OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PAcllO3HABATh Ha YEpTEKaXx,
MOJIENIIX M B pPEAJIbHOM MHUpPE IeoMeTpHYecKue (Uryphl; NMPUMEHEHHE HM3YYEHHBIX CBOWCTB
reoMeTpruuecKux GUryp u Gopmyi i peleHus FeOMeTPHUECKUX 3a/1a4 U 33a4 C PAKTUYECKUM
COJIepKaHUEM;

- c(OpMUPOBAHHOCTh MPEJCTaBICHUM O TMpoleccax M SBICHHUSIX, HMEIOLINX
BEPOSTHOCTHBIHN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpe, 00 OCHOBHBIX
MOHATUAX JJIIEMEHTAPHOU TEOPUM BEPOSITHOCTEW; YMEHMM HaXOJAUTh U OLEHUBATH BEPOATHOCTU
HACTYIUIEHHsI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIUsIX U OCHOBHBIE XapaKTEPUCTUKHU

CIIyYalHBIX BEJIUYHH;



— BIIQJICHHE HaBbIKAMHU HCIIOJIb30BAHUSA TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpHU
pEIICHUH 3a/1a4;

- c(OPMUPOBAHHOCTh TPEJCTABICHUA O HEOOXOJUMOCTH JOKA3aTeNbCTB MPHU
000CHOBaHUU MaTEeMAaTUYECKUX YTBEPKACHUI U POJIU AKCMOMATUKU B MPOBEACHUU JAETYKTUBHBIX
pacCyXIeHUI;

—  chopMHpOBAaHHOCTh TMOHSATHIHOIO ammapara [0 OCHOBHBIM paszfeiiaM Kypca
MaTEeMaTHKH; 3HAHUH OCHOBHBIX T€OpeM, POPMYI U YMEHUS UX TMPUMEHSATh; YMEHHUS TOKA3bIBATh
TEOpPEMBI U HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

—  chOpMUPOBAHHOCTb YMEHHIl MOAENUPOBATH peajbHble CHUTYallUU, HCCIEI0BATh
MOCTPOEHHBIE MOJIETU, HHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT;

—  c(hOPMHUPOBAHHOCTh MPEJCTABICHU OO0 OCHOBHBIX TIOHSATHUSX MATEMATHYECKOTO
aHalM3a M UX CBOWCTBaX, BIJIAJICHME YMEHHEM XapaKTepu30BaTh TMoBeaeHUE (YHKIIUH,
UCIIOJIb30BaHUE TIOTYYCHHBIX 3HAHHUM JJIsI OMUCAHMSI U aHAIM3a PEaIbHBIX 3aBUCHMOCTEN;

— BJIAJICHUE YMEHUSIMU COCTABJICHHS] BEPOSTHOCTHBIX MOJIENIEH MO YCIOBHUIO 33Jla4dl U
BBIYMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHUCJIE C NpUMEHEHHEeM (opmy
KOMOMHATOPUKH U OCHOBHBIX TEOPEM T€OPUH BEPOATHOCTE; UCCIICOBAHUS CIIyYaliHbIX BEIMUUH

110 UX PaCIIpCACICHHUIO.

1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl y4eOHOr0 nmpeamera:
MaKCUMaJIbHON y4eOHON Harpy3ku, 4acos - 195,
B TOM YHUCIIE:

00s13aTeNTbHOM ayTUTOPHOU y4eOHOM Harpy3ku, 4acoB — 195;

CaMOCTOSITEIILHOM paboThI, yacoB — 0.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

MakcumajbHas yueOHasi Harpy3ka (Bcero) 195
O6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATPy3Ka (Bcero) 195
B TOM YHCIIE:

71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 90

CamocrosiTesibHas pabora (Bcero)

K3aMeHa Bo 2 CeMeCTpe

IIpomexyTounas arrectauus B popme 1udppepeHuupoBanHoro 3avera B 1 cemecrpe,




2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HaumenoBanue Copep:xanue y4eOHOI0 MaTepHaJia, NPAKTHYECKHE 3aHATHS, Oo0bem YpoBensn
pa3jesioB U TeM caMocTosATe1bHasi padora 00y4Yaloluxcs 4acoB OCBOCHUSHA
1 2 3 4
Beenenne ChopMHpOBaHHOCTB NPEICTABICHUH O MaTEMaTHKE KaK YaCTH MUPOBOH KyJIbTYpPBI M O MECTE MATEMAaTUKH B 1 1
COBPEMEHHOW IIMBIJIN3AIMH, O CHOCO0aX OIMCAHMs HA MATEMAaTHUECKOM SA3bIKE SIBICHUH pPealbHOTO MHpa;
Paszgen 1 AJjredpa 9 -
Tema 1.1 HarypanbHbie, nensie, pannoHaabHbIC yncia. [IpencTaBiaeHne paioHaIbHBIX YHCEI ICHCTBUTEIbHBIMH APOOSIMHU.
PasButHe nonsaTHs O Hppaunonanenele yncna. JlelcTBUTENbHBIE YHUCTIA, MOAYNb JEHCTBUTENBHOTO Yncia. GopMyJsibl COKPALLIEHHOTO 1 12
qucie ymHoxeHnust. [IpeoOpa3oBanue anredpanueckux BeipaxkeHuit. [Ipouentsl u nponopuuu. Berancnenns na MK. '
IToHsTHE O KOMIUIEKCHBIX YHCIIAX.
IIpakTuyeckue 3anaTus: Pemenne 3a1a4y Ha npoueHTsHl 1 nponopuun. [IpeoOpa3zoBaHue anredpandeckux
BbIpakeHuil. OAHOUIECHBI, MHOTOWICHBI. Pa3oxkeHrne MHOTOUJICHOB Ha MHOKUTENIN. BRIYUCIATE 3HaUEHUS YUCIOBBIX 2 1,2
1 OYKBEHHBIX BBIPQ)KEHHH, OCYIIECTBIIsIs HEOOXOJMMBIE TI0/ICTAHOBKH M Pe0Opa30BaHHsl.
Tema 1.2 Kopens crenenu N > 1u ero cBoiicta. CTeneHs ¢ pallMOHANBHBIM [TOKa3aTelIeM U ee CBoHCTBa. IIoHATHE O cTeTeHu ¢ 4 12
KopHu u crenenu JeHCTBUTENBHBIM NoKa3aTesneM. CBOICTBA CTENEHH ¢ AEHCTBUTEIbHBIM MTOKA3aTEIEM. '
IpakTuyeckue 3anaTus: Pemenne 3a1a4y Ha peoOpa3oBaHUe MPOCTEHUIINX BBIPAXKESHUH, BKIIIOYAIOIINX
apuQMeTHYecKue ONepalyt, a TAKKE ONepaliio BO3BEACHHS B CTENIeHb. BHIMONHATL apupMeTnuecKue AeicTBYs,
coueTas yCTHbIE ¥ MUCbMEHHBIE TIPUEMBI, IPUMEHEHNE BBIYMCIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAUEHUE KOPHS 2 2
HaTypaJbHOM CTEIIeHH, CTENICHN C PAIlMOHAIBHBIM ITOKa3aTeseM, Jiorapiudma, Ncrob3ys Ipu HE0OX0ANMOCTH
BBIUUCIIUTENbHBIE YCTPOWCTBA; MOJIb30BAThCS OLIEHKOM U MPUKUAKON NP MPAKTHYECKHUX pacueTax
Pa3nen 2 YpaBHeHUs ¥ HePaBEeHCTBA 14 =
Tema 2.1 OOmmue cBeneHnst 00 ypaBHEHHUAX ¢ OAHOHN nepeMeHHoH. JInHelHble ypaBHeHus. KBanpaTasie ypaBHeHus. HeronmHble
VYpaBHeHUs ¢ 0qHON KBaJpaTHble ypaBHeHUs. TeopeMa Buera. @opmyna pas3nnoskeHus KBapaTHOrO TPEXUJIEHA HA MHOXKUTEIH. 4 1
HepeMEHHON bukBagpaTHble ypaBHEHUsL.
[pakTnuyeckne 3ausTHsA: Pelienue ypaBHeHU ¢ 01HOM epeMEHHOMN, CBOSAIIMXCS K TMHEHHBIM YpaBHEHHSIM.
Pemenue kBaapaTHbIX ypaBHEHMI. MeTObI PEILICHUS] ypaBHEHUH, IPUBOJAUMBIX KBaJpAaTHBIM YpaBHEHUsM. Pemenue 2 1,2
3a/1a4 ¢ IOMOIIBIO JIMHEHHBIX U KBAaJPaTHBIX ypaBHeHUH. MccnenoBaHue ypaBHEHUI ¢ IapaMeTpaMHu.
Tema 2.2 PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, cucTeM. O0IIMe CBEICHNSI O HEPAaBEHCTBAX C OJTHON MePEeMEHHOM.
HepasenctBa ¢ ogHoli JInnelinble HepaBeHCTBA, KBaIpaTHBIE HEPABEHCTBA, UX cUCTeMbl. MeTton nHTepBaoB. OCHOBHBIC IPHEMBI PEILICHUS 6 1,2
NIEPEMEHHON U UX CHCTEM YPaBHEHHII: ITOJICTAHOBKA, aJredpandecKoe CI0KEHIE, BBEIEHHE HOBBIX IEPEMEHHBIX.
cucteMbl. Cuctemsl 1ByX | IpakTuyeckue 3aHATHSA: PelieHne TNHEHHBIX, KBAIPATHBIX HEPABCHCTB, NX CHCTeM. PellleHHe MPOCTEHIITNX CHCTEM
YPaBHEHUH ¢ ABYMS YPaBHEHMH ¢ ABYMs HEU3BECTHBIMU. PellleHue cucTeM HEPAaBEHCTB ¢ OJIHOM NepEMEHHOM. Pellenne panunoHanbHbIX
IIEpEMEHHBIMHU YpaBHEHHH 1 HepaBeHCTB. V300pakeHre Ha KOOPAMHATHOHN IMJIOCKOCTH MHOXKECTBA PEIIEHNH YpaBHEHUH 1 2 2
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU U UX cucTeM. [IpuMeHeHre MaTeMaTHYeCKIX METOI0B JUI PELICHUS
CoJIepKaTeNNbHBIX 33/1a4 U3 pa3lIMuHbIX 00JIacTeil HayKH U pakTuku. MHTepnpeTanus pe3yibTara, y4eT peaabHbIX
orpanndeHuil. CocTaBIsTh ypaBHEHHsI U HEPABEHCTBA 10 YCJIOBHIO 33J1a4U.
Paszgen 3 DyHKUMHT 73 -




Tema 3.1
OCHOBHEBIE CBOMCTBa

¢$byHKIHN

®ynkuun. Onpenenenne GyHKIUHM OJHOH nepeMeHHoW. O0IacTh ONpeeNIeHNs] 1 MHOXKECTBO 3HaueHHi. KopHu
¢yakunn. ['papux yskmmn. Criocoosr 3amanus GyHkmuy. CBoWCTBa (PyHKINIA: MOHOTOHHOCTB, Y€THOCTD U
HEYETHOCTb, IEPHOANYHOCTD, OTPaHMYCHHOCT. JInHelHas GpyHKIMs, ee cBolicTBa u rpaduk. KBanparnunas ¢yHkims,
ee cBoiicTBa u rpaduk. O6patHas GyHkws. O0IacTs onpeneneHus u 00IacTb 3HaYeHni oOpaTHOH (yHKIMH. ['paduk
o0OpatHO (pyHKIHN.

1,2

[pakruyeckue 3anaTus: [loctpoenne rpadhukoB GpyHKINIA, 3aJaHHBIX pa3InIHBIME criocobamu. Ompenenenne mo
rpa¢uKy GYHKIMH ee CBOMCTB. Pemenne 3a1a4 Ha Hax0xAeHUe 00IacTH onpeneneHus GyHKuuu. OMUCHIBATS 10
rpaduKy U B IIPOCTEHIITHNX CITydasx Mo (GOopMyIie OBEICHNAE M CBOMCTBA (PYHKIINH, HAXOIUTH IO TpaduKy QYHKINH
HauOoubllee 1 HauMeHblee 3HaueHus1. [IpeoOpazoBanue rpadukoB: napauiesIbHBII EPEHOC, CHMMETPUS
OTHOCHTEJIFHO OCeH KOOPAMHAT U CHMMETPHSI OTHOCHTENILHO Hayasla KOOPIUHAT, CAMMETPHSI OTHOCUTENILHO ITPSIMON
Y=X, pacTsDKeHHE M CKaThe BOJb oceil koopauHat. OnpenensTe 3HadeHue QYHKIUH 10 3HAYSHUIO apryMEHTa IpU
pas3IuuHbIX croco0ax 3a/laHusl QYHKIKH.

Tema 3.2
Crenennas GpyHKuus

CrenenHas QyHKIUS ¢ HATYPaJbHBIM MMOKa3aTeNleM, ee CBOMCTBa U rpaduk. CTerneHHas QyHKIMS ¢ MOKa3aTeaeM —N,
1/n, cBoiicTBa U rpauKH.

1.2

IpakTuueckue 3anaTus: [loctpoeHne rpadMKoB cTeneHHOI QYHKIMH C pa3IMYHBIMU TI0Ka3aTessiMi. Pemenue
HMppaLUOHAIBHBIX YpaBHeHUH. PelleHuil npocTednX uppaldoHalbHbIX HEPABEHCTB.

Tema 3.3
IMoka3atenpHas QyHKIUSL

[MokazatenbHas QyHKUuUs (IKCIIOHEHTA), €e CBOIcTBa U rpaduk. MeTo bl peleH s T0Ka3aTeNbHbIX YPaBHEHHUH,
HEPAaBEHCTB.

IIpakTuuyeckue 3anaTus: [loctpoenne rpadukoB nokasarenbHOH GyHKIUK. Penenne noka3aTeIbHBIX ypaBHEHUH
pa3IMYHBIMH MeToJaMu. PeleHne mokasaTenbHbIX HEpaBeHCTB. PeleHne ypaBHEHHH 1 HEpaBeHCTB TpaduaecKum
METOJIOM.

1,2

Tema 3.4
Jlorapudgm.
Jlorapudmudeckast
GbyHKIHS

Jlorapu¢m uncna. OcHOBHOE JOorapu(pMUIECKOE TOXKIECTBO. JlecITHIHBIA 1 HATypallbHbIH JIOrapH(MBbI, YHCIIO €
Jlorapu¢m npousBeeHus], YACTHOTO, CTETIEHH; IIEPEX0 K HOBOMY OCHOBaHMI0. JlorapudmupoBanue,
MOTEHIMPOBaHKE BhIpakeHUH. Jlorapndmudeckas GpyHkuus, ee cBoiicTBa 1 rpadguk. MeToas! pereHus
sorapu()MHYECKUX ypaBHEHHH M HEPABEHCTB.

1,2

IpakTuueckue 3anaTus: Beruncnenue norapudmos. [IpeodpazoBanne NpocTeHIIMX BEIPAKEHUH, BKIIOYAIOLINAX
oreparuo jorapupmMupoBanus. Pemenune norapupmMudecknx ypasHeHui u HepaseHcTB. [Toctpoenue rpadukos
norapupmMudeckoit GyHKIHH. Mcrons30Bath Uis MPUOIMIKEHHOTO PEIICHNs] YPaBHEHHUIT U HEPABEHCTB I'paduuecKuii
Meto. M300pakaTh Ha KOOPAMHATHOH IMJIOCKOCTH MHOXKECTBA PEIIEHUH MPOCTEHIINX ypaBHEHUN U cucTeM. CTpouTh
rpadMKu U3YYEHHBIX (QYHKITHH.

1,2

Tema 3.5
OCHOBBI TPUTOHOMETPUHI

Pangnannas Mepa yrna. CBoHCTBa YIJIOB, paCCMAaTPUBAEMBIX B TpUroHOMeTpuH. CHHYC, KOCHHYC, TAHTC€HC, KOTAHT€HC
MIpou3BoJIBHOTO yria. CHHYyC, KOCHUHYC, TAHT€HC, KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA.
CooTHOLIEHUS MY TPUTOHOMETPUYECKIUMH (PYHKIMSMH OJJHOTO U TOTO ke aprymMeHTa. CHHYC, KOCHHYC, TAaHT'€HC
yrinoB o U1 —o. CHHyC, KOCHHYC U TAaHT'€HC CyMMBI U Pa3HOCTH ABYX yrioB, CHHYC U KOCHUHYC JBOWHOIO yria.
®dopmyIbl OTOBUHHOTO yrita. [IpeoOpa3oBaHust CyMMBI TPUTOHOMETPUYECKUX (DYHKIMI B IPON3BEICHHE U
IIPOM3BECHUS B CYMMY. BrIpaxkeHue TpUroHoMeTpruyeckux QyHKIMIA Yepe3 TaHreHC MOJIOBHHHOIO apryMeHTa.
@Dopmyiel npuBegeHus. PopMynbl Ui pelIeHUs] IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHHH.

1,2
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IpakTuyeckue 3anaTus: [Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUUYECKHUX BhIpaXKeHUI. Brruucnenue
3HAYCHUH TPUTOHOMETPHUICCKIX (QYHKIIMH 110 3HAYCHNIO OTHON u3 HUX. [IpocTeiimne TpUroHoMeTpIecKie
ypaBHeHuUs1. PemeHre TpuronomMerpuueckux ypasHeHuil. Ilpocreiimume TpuroHoMeTpuyeckue HepapeHcTBa. PemaTh

pannoHalbHbIE, IOKa3aTeNbHbBIE U JIOrapu(MIUECKIE YPaBHEHHUS U HEPABECHCTBA, IPOCTEHINNE HPPALMOHATIBHBIC U 6 2
TPUTOHOMETPUYECKHIE YPABHEHNUS, UX CHCTEMBI. [IpoBOANTH 1O M3BECTHBIM (hOpMyJiaM, U IIpaBHiIaM IpeoOpa3oBaHus
OYKBEHHBIX BBIPDXCHHUH, BKJIIOYAIOMINX CTENEHHU, PAIUKAIbI, JOTapu(Mbl 1 TPHTOHOMETPHIECKIE (DYHKIIHH.
Tema 3.6 Tpuronomerpuueckne GpyHKINH, MX cBOMCTBA U rpadukn. OOIACTh ONPEACTCHUS U MHOXKECTBO 3HAUCHUH
Tpuronomerpudeckne TPUTOHOMETpHYECKUX QYHKINI. CHMMETPHYHOCTS TPUTOHOMETPHUYECKIX (PYHKINH. [leprnoanaHOCTh, OCHOBHOI 4 1,2
GbyHKIHMU MIEPUOI.
Tema3.7 ApKCcUHYC, apKKOCUHYC, apKTaHTreHe yucia. O0paTHble TPUTOHOMETpUYecKHe ToxxaecTBa. OOpaTHbIE
OGpatHble TPUTOHOMETPUYECKHE (PYHKIMU, UX CBOHCTBA U TpaUKH. 3 1
TPUTOHOMETPUUYECKHE
GbyHKIMN
Tema 3.8 DopMyJIbL AJIsE PEIICHHUSI TPUTOHOMETPHIECKHUX YpaBHEHHH: SiN X = M, COS X = M, tg X = M. MeTobI perieHus! 2 1
Tpuronomerpuueckue TPUTOHOMETPUUYECKUX ypaBHeHUl. IIpocrelinyie TpUroHOMETpUYECKUE HEPABEHCTRA.
ypaBHEHUS IIpakTHyeckue 3aHATHA: PelieHre TPUTOHOMETPHUECKUX YPaBHEHUH pa3IMYHBIMU METOJJAMU: CBEIEHUE K
KBaJpaTHOMY YPaBHEHHUIO, PA3JIOKEHHE JIEBOM YaCTH ypaBHEHHs Ha MHOKUTeNU. OHOPOAHBIE TPUTOHOMETPHUUECKIE
YPaBHEHUs [IEPBOU U BTOPOi1 CTENEHEN OTHOCUTEIBHO SIN X, COS X. pemenne IIPOCTEHIINX TPUTOHOMETPUYECKUX
HepaBeHCTB. Mcnosp30BaTh NpHOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUUECKOMN JIESITENbHOCTH M TOBCETHEBHOM 8 12
YKM3HU JUIs IPAKTUYECKUX pacyeToB Mo GopMyJsiaM, BKItouas GopMyIibl, copepKaliye CTeneHH, paJauKalbl,
sorapu()Mbl ¥ TPUTOHOMETpHYECKNE (DYHKIUH, UCIOIb3Ys IPH HEOOXOANMOCTH CIIPAaBOYHbIE MaTepHAalIbl U
IIPOCTENIINE BHIYUCIUTENbHBIE YCTPONCTBA
Paszgen 4 KoMmiekcHbIe ynciIa 8 -
Tema 4.1 OmpeneneHne KOMIUIEKCHBIX dncen. Anredpandeckas popma KOMIUIEKCHOTO 4nciia. ['eoMeTpryeckoe n3o0pakeHne
Anrebpanyeckas, KOMIUIEKCHBIX yrcel. HaTypanbHas creneHp yucia i. Monyib, apryMeHT KOMIUIEKCHOTO Yucia. TpuroHoMeTpudecKast 2 1
TPUTOHOMETPHUYECKas, (hopMa KOMIUIEKCHOTO YHCIIa, TIoKa3aTenbHast (hopMa KOMIUIEKCHOTO yncia. JledcTBUS Hal KOMIUIEKCHBIMU YUCIIaMU B
nokasaTesnbHas Gopma TPUTOHOMETPUYECKOH, MoKa3aTenbHoH Gopmax. Popmyna Myaspa.
KOMILIEKCHOTO YUCIIa IIpakTuyeckue 3anaTus: JefcTBY HaJl KOMIUIEKCHBIMH YHCIIAMH B anredpandeckoi popme. Pemrenue
KBazpaTHBIX ypaBHeHHH ¢ D<0. [lelicTBus Hajl KOMIUIEKCHBIMH YNCIIAMU B TPUTOHOMETPUYECKOH 1 TIOKa3aTeIbHON 6 1,2
¢dopmax. Penienre npocTelInux JABy€ICHHBIX YPaBHEHHH.
Paznen S HavaJjia MaTeMaTH4eCKOI'0 aHAJIM3A 44 =
Tema 5.1 [TonsiTre o mpeaene nocienoBaTebHOCTH. CyliecTBOBaHUE MPe/iea MOHOTOHHON OrpaHUYeHHON
[TocnenoBarensHOCTH MOCTIeIOBATENbHOCTH. [MHAa OKPYKHOCTH U IJIOMIAh KpyTa Kak Mpeieisl Mocie0BaTeIbHOCTeH. beckonedro 2 1
yOBIBarOIasi reOMETPUIeCcKas MPOTPECCHs] U €€ CyMMa.
Tema 5.2 [Tonstue mpenena QyHKIHUK B TOUKe, HA OECKOHEYHOCTH. beCKOHEYHO Maible, 0ECKOHEYHO OOIbITNE (YHKITHH.
IpousBoaHasi pyHkuus | Teopemsl o mpenenax. 3aMevaTebHbIe Tpeaessl. [IoHITHE 0 HETPEPBIBHOCTH (QYHKIIUH. 6 1,2
[Tonarue o mpon3BoAHON GYyHKINH, (HU3HIECKUN U TEOMETPHUIECKUI CMBICT MPOU3BOAHON. IIpOon3BOIHEBIE CyMMEI,
pasHOCTH, IpOU3BeAEHHs, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUHA. YpaBHEHNE KacaTeNbHON K 6 2

rpaduky ¢pyHkuun. Bropas npousBoaHasi, ee ¢pusnyeckuii cMbicil. IIpon3BoiHas c0XXHOH QYHKIMU
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[IpuMeHeHHE TPOU3BOIHON K HCCIIEOBaHUIO (DYHKIUIA U TOCTpoeHuto rpadukos. [IpousBonHbie 00paTHOM QyHKIMH
1 KOMITO3UINY TaHHOW (YHKINH C JTMHEHHOH.

[onsaTue 06 onpeneeHHOM HHTETpalle KaK IUIONaId KpUBOJIMHEHHOH Tpameryd.. [lepBooOpazHas. Popmyna
Herorona — Jleitoruma. [TorsTHE 00 ONpeieleHHOM HHTETpalle KaK IUIONIA I KPUBOJIHHEHHON Tpalelny. .

[IpakTrdeckue 3aHATHA: Bpraucnenne npeaenoB QyHKIHN, HCIOIB3Ys TECOPEMEI O TIpe/IeIax, CBOWCTBA OECKOHETHO -
MAaJIBIX ¥ OECKOHEYHO-00IpINX (DYHKINH, 3aMedaTebHbIC Ipeaenl.

Beruncienne npon3BOIHBIX 3JEMEHTapHBIX (YHKIMH, HCTIONB3Ys TAOJIHUITY TPOCTEHINNX ITPOM3BOAHBIX U ITPAaBUIIA
muddepernrpoBanms. Beraucnenue BTOpoii Mpon3BoAHO. BeraucieHre npon3BoIHOM CII0KHON QYHKITHI
(mpocreiimme cirydan)

[TpuMeHeHne MPOU3BOAHON K UCCIIEIOBAHUIO (DYHKIMH U IOCTPOCHHIO MX IpadUKoB. [IpoMEeXyTKH BO3pacTaHUs U
yOBIBaHUs, HAHOOJIbILICE M HAUMEHBIIIee 3HaYeHHs. BepTHKaIbHbIE M TOPU3OHTAIBHBIE aCHMITOTHI IPa(HKOB.
I'padukn npoGHO — nuHeitHbIX QyHKUMi. Toukn skcTpeMyMa (JIOKaIbHOTO MakCUMyMa U MUHUMYMa). ['padudeckas
uHTepnperanus. HaxoxkaeHne ckopocTH Juis npolecca, 3aaanHoro Gopmysoid winu rpadukom. IprmMeps
UCIIONIb30BaHMs MPOM3BOAHOMN /sl HAXOXKJICHNS! HAWITYUIIIET0 PEIICHHs B IPUKIIAAHBIX, B TOM YHCIIE COLUAIBHO -
SKOHOMHUYECKHX 3a7a4ax. [[ppumepsl mpuMeHeHus: HHTerpaia B Gpusnke u reomeTpun. Biagenne HaBbIKaMu
HCIIOJIb30BaHHs TOTOBBIX KOMIBIOTEPHBIX IPOrPaMM TIPH PELICHHUH 3a1a4
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Pazngexn 6

I'eomerpus

40

Tema 6.1
KoopanHaTsl 1 BeKTOPHI

[IpsamoyronpHas cucteMa KOOpJAUHAT Ha IIOCKocTH. PopMysia pacCTOSIHUS MeXAY AByMs Toukamu. [Ipoexuus
BEKTOpa Ha och. CKasipHOE Mpou3BeAeHNE BEKTOPOB. Ero cBolicTBa. J[ekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE.
VYpaBrHeHUs chepbl 1 IocKocTH. DopMyIia pacCTOSHHSA OT TOYKH O TUIOCKOCTH. BekTopsl. MoayIs BEKTOpa.
PaBenctBo BekTOpoB. C0XKEHNE BEKTOPOB U YMHOKEHUE BEKTOPA HAa YUCIO0. YToJ Mexay BekTopamu. KoopauHats
BekTopa. Komnueapusie BekTopbl. Pa3noskeHne BekTopa 1o 1ByM HEKOJUIMHEApHbIM BekTopaM. KoMmiuianapHsie
BEKTOpPHL. PaznokeHue no TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

[MpakTryeckne 3ansaTus: [ledcTBHS HaJ BEKTOPaMH B KOOpAMHATHON (opme. Brramcnenne [UIMHBI BEKTOpA.
Brruncnenue ckaasipHOro Npou3BeIEeHHUs BEKTOPOB. Beruncienne yria Mexxay Bekropamu. lcnonb3zoBaHue
KOOpPJMHAT BEKTOpa IPU PEIICHUM NIPUKIAJHbIX 3aJa4.

1,2

Tema 6.2
IIpsiMble U IUIOCKOCTH B
IIPOCTPAHCTBE

OCHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, MPsIMas, TNIOCKOCTh, TPOCTPAaHCTBO). [lepecekarommuecs, napaienbHble U
CKpeIUBaroIuecs MpsiMble. AKCHOMBI CTEPEOMETPHUH, CIEJCTBHUSA U3 aKCHOM. YTOJ MEXAY NPSMBIMH B IIPOCTPAHCTBE
IlepnenaukyasipHOCTb NpsMBIX. [lapanenbHOCTh U NEPIEHIUKYIIIPHOCTD IPSIMOM U IIJIOCKOCTH, IPU3HAKY U
cBolicTBa. [lepnennukymnsap u HakJIOHHasA. TeopeMa o TpeX NepHEeHAMKYJIIpax. Yol MEXAy IPsSMOH U IIIOCKOCTBIO.
[TapannenbHOCTh MJIOCKOCTEHN, NEPIEHAUKYIAPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOWCTBA. JBYrpaHHbIN yrod,
JINHEWHBIN yTOJI ABYTPaHHOTO yria. PaccTosiHue OT TOUKHU A0 MJIOCKOCTH. PaccTosiHue Mexay napasuiebHbIMU
IJIOCKOCTSIMU. PaccTosinue Mexy ckpeluBaromuMucs npsiMeiMu.  [lapannensHoe npoektupoBanue. [lnomans
OpPTOTOHAIFHOH NMPOEKIIMN MHOTOYT0JIbHHKA. M300paskeHne npocTpaHcTBEHHBIX (uryp.

IIpaxTudeckue 3ansaTHsA: WnnrocTpanus H3y4eHHBIX aKCHOM, ONPEAEIEHUIl, TEOpeM Ha MOJIENISX U IpUMepax u3
OKpy>Xaroliel cpenpl. Pacrio3HaBaTh Ha yepTeKax M MOAEISX IPOCTPAHCTBEHHBIE POPMBI; COOTHOCHTH TPEXMEPHbIE
00BEKTHI M X ONMHUCAHUSIMH, H300paskeHnsIMHA. ONHCHIBATh B3aNMHOE PACIIOJIOKEHUE MPSMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE, apI'YMEHTHPOBATh CBOM CYXJICHHS 00 3TOM PACIIOJIOKECHUH. AHAIN3UPOBATH B IPOCTEHIINX CITydasx
B3aMMHOE PAaCIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTBE. PereHre HeCnoKHbIX 3a/1ad Ha TeopeMy o 3-X
MIEPIICHANKYJIIPax, Ha BBIYUCICHNE YTIIa MKy MPSIMOM M IUIOCKOCTRIO. M300paskeHne GUTyp B CTEPEOMETPHH.

1,2
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Tema 6.3 Omnpenenenre MHOTOTpaHHUKa. Bepiuunel, pedpa, rpaHu MHOrorpanHuka. PassepTka. MHOTOTpaHHbIE YIIIBI.
MHororpaHHAKH Brmykirsie MEHOTOTpanHUKH. Teopema Ditnepa. [Ipm3ma, ee ocHOBaHMA, O0KOBBIE pedpa, BEICOTa, OOKOBAS
moBepxHOCTh. [Ipsimas n HakimoHHas npu3Ma. [IpaBunbHas npusma. [lapamnenenumnen. Ky6. [Tupammna, ee ocHOBaHHeE,
OoKOBBIE pedpa, BBICOTA, OOKOBAsI MOBEPXHOCTH. TpeyronpHas nupamuna. [IpaBnnbHas mupamMuaa. Y cedeHHas 6 1
nupamuaa. CuMMeTpus B KyOe, B apauleNIenuIe/ie, B Ipu3Me U upamuae. [IoHATHE 0 CHMMETpUH B IPOCTPAHCTBE
(meHTpanpHas, oceBast, 3epKanbHast). [IpuMeps! cuMMeTpuii B okpyxatoriem Mupe. CeueHns Ky0a, IIpu3MBHl,
nupaMuabl. IIpencraBieHne o IpaBUIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa’ap, JOACKAadAp U MKOCA3P).
®opmynsl IonIaaey MOBEPpXHOCTEH MHOTOTPAHHHUKOB.
[MpaxTryeckue 3ansaTus: 1300paxaTh OCHOBHBIE MHOTOTPAaHHHUKH M KPYTJIBIE TeJla, BHIIOIHATH YEPTEKH 110 YCIOBUIM
3aga4. CTpouTh npocTeiiine ceueHus Kyoa, Ipr3Mbl, TUPaMuIbl. Berancinenne u n300paskeHne OCHOBHBIX JIEMEHTOB 2 1,2
MHOTOTpaHHMKOB. PelnieHue 3a1a4 Ha BEIYHMCIICHHE IIIOIIA/ICi TOBEPXHOCTEH MHOTOIPAaHHUKOB.
Tema 6.4 Humuuap u koHyc. YceueHHbIH kKoHyc. OcHOBaHHUE, BRICOTA, OOKOBAst MOBEPXHOCTh, 00pa3yoiias, pa3septka. OceBbie 4 1
Tena n moBepxHOCTH CCUCHHMs M CEUYCHUs apajuiesbHble ocHoBaHuI0. [llap u cepa, nx ceyeHusl, kacaTesbHas IIIOCKOCTb K cdepe.
BpaLIeHHs [MpakTryeckue 3auaTHsA: BhluncieHne U M300paKeHUE OCHOBHBIX AJIEMEHTOB LIMIIMH]pA, KOHYyca, l1apa. BrinonHenue
4yepTexkel 1o ycinoBusM 3aau. PerieHue 3a1au Ha BBIYMCIICHNE IUIOIIA/IEH TOBEPXHOCTEH TE BPAICHUsL. 5 12
Hcnonb30BaTh NpyU peICHUH CTEPEOMETPUUECKHX 3a1ad IUTaHUMeTprueckre GakTsl 1 MeTobl. [IpoBOANTS '
JIOKa3aTeNNbHBIC PACCYX/ICHHS B XO€ PEIICHHMS 3a/1a4.
Tema 6.5 [Monstre 06 o6beme Tena. OTHOEHHE 00BEMOB MOJOOHBIX Tel. PopMyIbl 00BeMa Ky0a, MPSIMOYTOIEHOTO
OOBeMBI TeN U IUIOIAAN | MapaulelIenuIe1a, MPU3MBbI, HHApa. PopMysbl 00beMa TUpaMuabl U KoHyca. PopMyisl 00beMa Mmapa 1 IUIoImain 2 1
UX TOBEPXHOCTEH cepsl.
Paznen 7 OneMeHTh KOMOMHATOPHUKH, CTATUCTUKU M TEOPHH BEPOSTHOCTEH 6 -
Tema 7.1 IToouepenHblil 1 OMHOBPEMEHHBIN BEIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOTO MHOXeCTBa. DopMyIisl uucia
DNEeMEHTHI [IepeCTaHOBOK, cOUeTaHul, pasmerieHuil. TpeyroasHuk [lackans. CoiictBa coueranuii. @opmyna bunoma 2 1
KOMOWHATOPHKH Herorona. CBolicTBa OMHOMHAIBHBIX KOY(D(UITHCHTOB.
Tema 7.2 PaccMoTpenme ciry4aeB ¥ BEpOSATHOCT CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH MPOTHBOIIOJIOKHOTO COOBITHSI.
DneMeHTapHbIe U [MonsiTHe 0 He3aBUCUMOCTH COOBITHI. BeposSTHOCTb U cTaTHCTHYECKAs YaCTOTa HACTYIUIEHHsI COObITH. Pemenue 4 1
CJIOKHBIE COOBITHS MPaKTHYECKUX 33/1a4 C TPUMEHEHHEM BEPOSITHOCTHBIX METOI0B. TabnnuHoe 1 rpaduueckoe npecTaBieHne JaHHbIX.
UYnciioBble XapaKTepPUCTUKH PSIJIOB IAHHBIX.
Bceero 195 =

Jis XapakTepUCTUKH YPOBHS OCBOCHMSI yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyromue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATENBHOCTH 110 00pa3Ily, MHCTPYKIUH WIH O]l PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBITIOJTHEHHE JICATEIIEHOCTH, pEIIeHHE TPOOIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Y4eOHbIi mpeaMeT pean3yeTcsl B KAOMHETe MAaTEMATHKH.

O6opynoBanue kabuHeTa (J1abopaTopuu) B COOTBETCTBHM C PacmopspkeHueM jekaHa

dakynapTera CITIO Ne 11-CITIO-01/21 ot 11.01.2021

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 [Hanmasz, A. A. Maremaruka : yueOnuk / A.A. lagasta. — 3-€ u31., HCTIp. U JOT. —
Mockga : UHOPA-M, 2021. — 544 c. — (Cpennee npodeccuoHansHoe 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Tekcrt : anmekTponHsbIit. - URL:
https://znanium.com/catalog/product/1214598

2 boromonos, H. B. Anre6pa 1 Havana aHanu3a : yueOHOe TocoOue I CPEeTHEro
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHus

*JINYHOCTHBIC:

-cpOpPMHUPOBAHHOCTD IIPE/ICTABICHUM O
MaTEMaTHKE KaK YHHBEPCATbHOM SI3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHHUS SIBIICHUHN U MPOIIECCOB,
naCAX U METOAaX MaTCMAaTUKU,

-[IOHUMaHUE 3HAYUMOCTH MaTeMaTUKHU IS
HAYYHO-TEXHHYECKOT0 IIporpecca,
c(hOpPMUPOBAHHOCTH OTHOILIEHUS K MaTEeMaTHKE
KaK K 4aCTH O0IIEeYeTIOBEYECKON KYIbTYPHI uepes3
3HAKOMCTBO C UCTOpUEH pa3BUTHS MaTeMaTUKH,
SBOJIIOIHMEH MaTeMaTHYECKUX HJICH;

-pa3BUTHE JOTHYECKOT'O MBIIIICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS,
QITOPUTMHUYECKON KYJIbTYpPbl, KPUTUYHOCTH
MBIIIJICHHS HA YPOBHE, HEOOXOIUMOM JIJIst
Oyayuieit npodeccuoHaNbHON AEITETbHOCTH, IS
MIPOJIOJKEHHST 00pa30BaHUs U CaMOOOpa30BaHUS;
-OBJIa/ICHUE MaTeMaTHUYECKUMHU 3HAHUSAMHU U
YMCHUSAMU, H€O6XOI[I/IMI>IMI/I B HOBCGIIHGBHOIZ
YKU3HU, 1711 OCBOECHUSI CMEKHBIX €CTECTBEHHO-
HAaYYHBIX JUCHUILJIMH U AUCHUITIIINH
npoecCHoHANBHOTO IUKIIA, IS TOJy4eHUs
o0Opa3oBaHMs B 00J1aCTAX, HE TPEOYIOIUX
yriyOIeHHON MaTeMaTH4eCKOi MOATOTOBKH;
-TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO, B
TOM YHCJIe CaMO0OPa30BaHNUIO, HA TPOTHKEHUN
Bcel KHU3HHU; CO3HATCIBbHOC OTHOIIICHUEC K
HEMpPEepPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCHenrHo npodeccuoHaTbHOM U 00I1IeCTBEHHOM
NeSITeNIbHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSATEILHON
TBOPYECKOM U OTBETCTBEHHOM €ATEIHHOCTH;
-TOTOBHOCTH K KOJUICKTUBHOM paboTe,
COTPYJTHUYECTBY CO CBEPCTHUKAMH B
o0OpazoBarenbHOM, OOIIECTBEHHO TTOJIE3HOM,
y4eOHO-HCCIIeI0BATENBCKOM, TPOSKTHOMN
ApYyrux BUJaax JCATCIbHOCTHU,

-OTHOIIIEHUE K TPO(ECCUOHATLHON e TebHOCTH
KaK BO3MOXHOCTHU y4aCTHs B pCIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIeHannoOHaIbHBIX TPOOJIEM;
*MeTaIpeIMETHBIC:

-YMEHHE CaMOCTOSITEIIbHO OTPEACISTh LENN
JeSITEeIbHOCTH U COCTABIISTh TUTAHbI
JESITeTbHOCTH; CAMOCTOSITEIEHO OCYIIECTBIIATS,

—IpaKTHYECKue paboThl;
—pacdeTHO-TpaduuecKue padoThl;
—nudhepeHInpOBaHHBIN 3a4eT;
—9K3aMeH.
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KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEeSITeIbHOCTh; UCIIOJIb30BaTh BCE BO3MOXKHBIE
pecypcehl AJist JOCTUKEHUSI TIOCTABJICHHBIX 1eJel
U pealiu3alyu MJIaHOB JIEATeNIbHOCTH; BHIOMPATD
YCHEIIHbIE CTPATETHH B PA3IUYHBIX CUTYALIUSX;
-yMEHUE MPOJTYKTUBHO OOIIATHCS U
B3aMMO/ICIICTBOBATH B MPOLIECCE COBMECTHOM
JeSATEIbHOCTH, YUYUTHIBATH MO3UILIUU JPYTHX
YYaCTHUKOB JIESTeNbHOCTH, 3P (HEKTUBHO
pazperath KOHQIHKTHL;

-BJIaJIcHUE HaBbIKAMU MTO3HABATEJIbHOM, YueOHO-
HCCIIE0BATENIbCKON U MPOEKTHOM A TEIHHOCTH,
HaBbIKaMU pa3pelieHus npooseM; crnocoOHOCTb U
TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHHsI MPAKTUYECKUX 3a/1ay,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS;
-TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM
MH()OPMAIIMOHHO-TIO3HABATEIILHOM JIeATEIHbHOCTH,
BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
MCTOYHUKAX UHPOPMAINH, KPUTHIECKH
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3IMYHBIX UICTOYHHUKOB;
-BJIaJICHHE SI3bIKOBBIMU CPEJICTBAMH: YMEHHUE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHMUsI, UCTIOIb30BATh a/ICKBATHBIC SI3BIKOBHIC
CpEeICTBa;

-BJIaJICHHE HaBBIKAMU MTO3HABATEIbHON
pedeKcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEWCTBUN U MBICIUTEIIBHBIX MTPOLECCOB, UX
pe3yAbTaTOB M OCHOBAHMI, TPAHUI] CBOETO
3HAHUS U HE3HAHMUSI, HOBBIX IMO3HABATEIHHBIX
3a/1a4 ¥ CPEJICTB JUISl UX TOCTHKEHUS;
-1IeJICYCTPEMIICHHOCTD B MIOUCKAaX U MPUHSATUN
pelieHuid, cCooOpa3uTeNbHOCTh U UHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUII;
CIOCOOHOCTH BOCIIPUHUMATDH KPacoTy H
TapMOHUIO MUDA;

*IIpeIMETHBIE!

— c(opMUPOBaHHOCTH MPECTABICHUHN O
MaTeMaTHUKe KaK 4aCTU MUPOBOM KYJIBTYpPBI U O
MEeCTE MaTeMaTHKH B COBPEMEHHOM
[MBUIN3AIMH, O CIOCO0aX OMMCAHUS Ha
MaTEeMaTHUYECKOM SI3bIKE SIBIICHUM PeaTbHOTO
MUDA;

— c(hopMUPOBaHHOCTH MPEACTABICHUH O
MaTeMaTUYECKUX MOHATUAX KaK O BAXKHEHIINX
MaTeMaTUYECKUX MOJIEISX, TO3BOJISIOIINX
OMUCHIBaTh U U3y4aTh pa3HbI€ MIPOLIECCHI U
SIBJICHUST; TOHUMAHNE BO3MOXHOCTH
AKCMOMAaTHUYECKOTr0 MOCTPOCHHS] MAaTEMaTHYECKUX
TEOPHIL;
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— BJIAJICHUE METOJIaMH JI0KA3aTENbCTB U
QITOPUTMOB PELICHUS; YMEHUE UX IPUMEHSATD,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYXKIACHUS B X0/1€
pelieHus 3a1ay;

— BJIQJICHUE CTaHAAPTHBIMU [IPUEMAMU PELICHUS
paloHaIbHBIX U UPPALMOHAIIBHBIX,
[I0KA3aTEeNIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB,
HX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOTpamMMm, B TOM UHUCIIE JUIs
MOMCKA ITYTH PELIECHUS U WIUTOCTPALUU PELICHUS
YPaBHEHUH U HEPABEHCTB;

— c(hOpMUPOBAHHOCTH MPEACTABICHUIN 00
OCHOBHBIX IIOHSTHUSX, UJIEAX U METO/Iax
MaTeMaTU4YeCKOro aHaJn3a;

— BJIaJICHUE OCHOBHBIMU MOHATHSIMHU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax,
MX OCHOBHBIX CBOMCTBAaX; C(HOPMUPOBAHHOCTH
YMEHHMSI paclio3HaBaTh Ha YyepTexkax, MOJEISIX U B
pealbHOM MHpE TeOMEeTpUYecKue GUrypsl;
[IPUMEHEHNUE N3YUYEHHBIX CBOMCTB
reoMeTpuuecKux Guryp u GopMyI i pereHus
reOMEeTPUYECKUX 3a7a4 ¥ 33/1a4 C IPaKTUYECKUM
COJIepKaHUEM;

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUH O
rpolreccax U ABJICHUIX, UMEIOIIHNX
BEPOSTHOCTHBIN XapaKTep, O CTATUCTUUYECKUX
3aKOHOMEPHOCTSX B peajlbHOM MHpE, 00
OCHOBHBIX NOHSTHSX 3JIEMEHTapHOM Teopun
BEPOATHOCTEN; YMEHUI HAXOIUTh U OLIEHUBATh
BEPOSTHOCTH HACTYIIJICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BETUUNH;
— BJIQJICHUE HABBIKAMH HCIOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOTrpamMM MPHU PELICHUH 3a/1a4;
— c(OopMHUPOBAHHOCTH MPEICTaBIECHUI O
HE00XO0IMMOCTH JI0Ka3aTeNbCTB IPU
000CHOBAHHUU MaTeMaTHYECKUX YTBEPKIACHUN U
POJIM aKCMOMATHKH B IPOBEJIEHUU 1€ TYKTUBHBIX
pacCyKIeHUH;

— c(hOpMHUPOBAHHOCTH MOHATUHHOTO armapara mno
OCHOBHBIM pa3zJieslaM Kypca MaTEMaTHKH; 3HaHUI
OCHOBHBIX TeOpeM, (pOpMyIT U YMEHHS UX
MIPUMEHATH; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pEeLICHUS
3a/1a4;

— c(hOpMUPOBAHHOCTh YMEHUHN MOJIEIUPOBATh
pealIbHbIE CUTYallMH, UCCIIEI0BATh IOCTPOEHHBIE
MOJIETIN, UHTEPIPETUPOBATH TOTyYEHHBIN
pe3yJIbTarT;

— c(hopMupOBaHHOCTH MPECTABICHUN 00
OCHOBHBIX IIOHSATHSAX MaTEMAaTHYECKOr0 aHaIN3a
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U UX CBOWCTBAX, BJIaJJCHUEC YMEHUEM
XapaKTepu30BaTh NMOBeACHHE (DYHKINH,
UCIIOJIb30BAHUE MTOJYYCHHBIX 3HAHUH JUIs
OIMCAaHMS U aHAJM3a PeabHbIX 3aBUCUMOCTEH;
— BIAJICHUE YMECHUSIMH COCTABIICHUS
BEPOSTHOCTHBIX MOJIEJICH 110 YCIOBUIO 331a4H U
BBIYHCIICHUS BEPOSTHOCTH HACTYIIJICHUS
COOBITHI, B TOM YHCIIE C TPUMEHEHUEM (HOpMYIT
KOMOMHATOPHUKH ¥ OCHOBHBIX TEOPEM TEOPUH
BEPOSTHOCTE; NCCIIECAOBAHMS CITyYalfHBIX
BEJIMYHMH I10 UX PACHPEICICHHIO.
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