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1. O6mas xapakTepUCTHKa paboyeil porpamMMbl y4eOHOro IpeaMeTa

1.1. Mecto yuebHOro npeaMera B CTpyKType OCHOBHOH 00pa30BaTelIbHOM pOrpamMMBbl

VuebHBIA npeaMer «MaremaTHKa» sBsSeTCs 00s3aTeNbHOM 4acThio 00IIE00pa30BATENBHOIO
yueGHOro IUKIa OCHOBHO# 06pasoBatenbHoil mporpammbl B cootsercTBrr ¢ GI'OC CIIO no cnenuans-
HocTH 38.02.06 ®uHaHCHI.

1.2. Ilens ¥ nnaHupyeMble pe3yJIbTaThl OCBOCHHS y4eOHOro npeMera:

[lens ocBoeHus ydeGHoro mpeamera «MarteMaTHKa»: OCBOeHHE O0YHYAIOIIUMUCS COACPKAHMA
y4ae6HOro mpeaMeTa «MaremMaTukay | JOCTHXEHHE Pe3yIbTaToB ee H3yH4eHHs B COOTBETCTBUM ¢ Tpebo-
BarmsMu ®T'OC COO ¢ yuetom npodeccronansHoit Hanpasiennocta ®I'OC CIIO.

Pe3ynbTarhl H3y4eHus y4eOHOro npeaMera:

JTIAYHOCTHBIE

1) rpaxgaHCcKOTO BOCIIMTAHUSI:

cOpMHUPOBAHHOCTD TPAXTAHCKOH MO3HIMA 00yYaromerocs: Kak akTUBHOIO M OTBETCTBCHHOTO
qiIeHa POCCHICKOTO OOIIECTBA, MPEJCTABICHAE O MaTeMaTHYECKUX OCHOBAX (yHKIMOHUPOBAHMS pas-
NMYHBIX CIPYKTYP, SBJEHHI, TPOLEAyp [PakIaHCKOro o0IIecTBa (BHIOOPHI, ONPOCH U IPYTOe), YMEHHE
B3aHMO/ICHCTBOBATH C COLMAIBHBIMA HHCTHTYTAMH B COOTBETCTBUH € UX QYHKUHUAMH U Ha3HAYCHUCM;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTB POCCHITCKOM IPaXKIaHCKOH HIEHTHYHOCTH, YBaXECHHs K IPOILIOMY H HACTO-
SIIEMY POCCHICKONH MaTEMAaTHKH, ICHHOCTHOE OTHOINEHHE K JOCTHXCHHSM POCCHICKHX MaTeMAaTHKOB
M POCCHICKON MaTeMaTHYeCKOH IIKOJIBI, HCIONb30BAaHUE ITHX NOCTHXCHHIT B IPYTUX HAyKaX, TEXHOJIO-
r'usax, chepax 3JKOHOMHUKH,

3) IYXOBHO-HPAaBCTBEHHOIO BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHHCKOro Hapoa, ChOpMUPOBAHHOCTE HPABCTBEHHOTO CO-
3HAHWUSL, STHYCCKOTO [TOBEJIEHHS, CBA3AHHOTO ¢ IPAKTHYECKHAM IPUMEHEHHEM JIOCTIDKeHUI HAYKH U Jes-
TeIbHOCTBIO YUEHOT0, OCO3HAHME JIMYHOTO BKJIJa B IOCTPOEHHE YCTORYUBOTO Oy AyIIero;

4) 5CTETHYECKOTO BOCITUTAHHA:

3CTETHIECKOE OTHOLICHHE K MHUPY, BKIIOUAS 3CTETHKY MaTeMaTHIeCKHX 3aKOHOMEPHOCTEH, 005-
€KTOB, 3a]1a4, PEIICHU I, paccyXICHH, BOCIPHUMYHBOCTh K MATEMaTHYCCKHM aCIEKTaM PasJIMIHBIX BU-
JIOB HICKYCCTBA;

5) ¢u3maecKoro BOCIUTAHU:

c(hOPMHUPOBAHHOCTH YMEHHUS IPUMEHATh MaTeMaTHUECKUe 3HAHN B HHTEPECAX 3710POBOTO X oe3-
OmacHOro o6pasa XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310POBOE TTHTAHHE, cbanan-
CHPOBAHHBIH PEXXUM 3aHATUH M OT/BIXA, Pery/IapHas pU3MUecKas aKTHBHOCTD), PH3MUECKOE COBEPIICH-
CTBOBAHHE IIPH 3aHSATUAX CTIOPTUBHO-030POBUTENBHON NESTEIBHOCTBIO;

6) TPYZOBOIO BOCITMTAHHS:

FOTOBHOCTb K TPYILY, 0CO3HAHUE IEHHOCTH TPYJONIO0HS, HHTEPEC K PasiudHbM chepam npodec-
CHOHAIBLHOM MESTEeILHOCTH, CBA3AaHHBIM C MAaTEMAaTUKOM M €€ IMPHIIOKCHUIMH, YMEHHE COBEPINATh OCO-
3HaHHEIH BEIGOP OyayIeil npodeccuu ¥ peaTu30BbIBATE COOCTBEHHBIC JKU3HEHHBIE ILIAHbL, TOTOBHOCTD
¥ CITOCOBGHOCTh K MaTeMaTHUeCKOMY 0Opa3OBaHHIO M CaMOO0OPa30BaHMIO HA IPOTSHKCHAN BCEH XKHU3HH,
FOTOBHOCTH K aKTHBHOMY YYaCTHIO B PELlICHHH MPaKTHYECKHX 3a//a4 MaTeMaTH4eCKO! HallpaBIEHHOCTH,

7) 9KOJIOTHYECKOTO BOCITMUTAHNSL:

cOPMHPOBAHHOCT 3KOJIOTHYECKOH KYJbTYpbl, MOHHMAHHE BIMSHMA CONHMATBHO-9KOHOMMIC-
CKHX TPOLECCOB Ha COCTOSHHE IPHPOIHON M COLMATBHOM CPe/lbl, OCO3HAHUE r1o6GanbpHOro Xapakrepa
5KOJIOTHYECKHX IPOOIIeEM, OpHEHTALMS HA IPHIMEHEHHE MaTeMAaTUYCCKUX 3HAHHUH Ul PEIICHHUS 3a1ad B
067TaCTH OKpYyKarollei cpelbl, ITTaHUPOBAHHE MOCTYIIKOB M OLECHKH UX BO3MOXKHBIX HOCTICACTBUH I
OKPYKAFOIIEH CPEIbl;

8) LIEHHOCTH HAYYHOTO NMO3HAHUSL:

c(hOpPMHPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO PasBHUTHA
HayKH H 0OIIECTBEHHOMH NPAKTHKH, TOHUMAHHE MaTeMaTHICCKOH HAyKH Kak cdepsl ueIoBEUECKOH JIes-



TCJIbHOCTH, 3TAIIOB eé pa3BUTHA W 3HAYUMOCTH MJIA Pa3sBUTHA HHBHJIN3AIHWH, OBJIAACHUAC A3BIKOM MarTe-
MAaTHKH 1 MaTEMaTHYECKOU KYHLTYPOﬁ KaK CpeACTBOM IMO3HAHUS MUDPaA, TOTOBHOCTh OCYIICCTBIIATD IIPO-
€KTHYK0 H HCCJICIOBATE/IbCKYIO ACATEIbHOCTE HHANBUAYAJIbHO U B TPYHIIC.

MeTanpeaMeTHEIE!
a) 6a30BBIC JTOrMYECKHE ICHCTBHA KaK 4acTh T03HABATENIbHEIX YHUBEPCAIBLHEIX YIEOHBIX Jeii-
CTBHUH:

BBIABIIATH M XapaKTEPU30BaTh CYILISCTBEHHbIE NMPU3HAKHA MAaTEMaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHMI MEXIY NOHSTHAMH, GOPMYJIUPOBATE OIIPEIeICHUs IOHATHH, yCTAHABIMBATH CYIECTBEHHBINA
IIPU3HAK KTacCH(PUKaLUK, OCHOBaHHA A4 0000LIEeHHs U CPaBHEHUS, KPUTEPHHU ITPOBOIMMOI0 aHAJIN3a,

BOCIIPHHUMATh, (POPMYJIHPOBATh U IPE0OPa30OBLIBATE CYKICHH: YTBEPAUTEIbHBIC H OTPHIIATE b~
HEBIC, CTUHUYHEIE, YaCTHbIE H OOLINE, YCIOBHEIE,

BEIIBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H H IIPOTHBOPEUMs B (haKTax, TaHHBIX,
HaGJIIOJEHUAX H YTBEPXKIECHHSX, TIpeIaraTb KPUTEPHH I BBIABICHHUA 3aKOHOMEPHOCTEH U HPOTHBO-
peunii;

IIEJIaTh BEIBOJIbI ¢ MCIIOJIB30BAHNEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U MHAYKTUBHBIX YMO3AKIIIO-
YeHUH, YMO3aKIFOYCHUH 10 aHaTOTHH,

IPOBOIUTE CAMOCTOSTENIBHO T0Ka3aTeIbCTBA MATEMATHIECKUX YTBEPKACHUH (TIpSIMBIE B OT IIPO-
THUBHOT0), BBICTPANBaTh apTyMEHTAIMIO, IPUBOINT IPUMEPEl M KOHTPHPUMEPHI, O0OCHOBBIBATH COO-
CTBEHHEIE CYXXICHHUA W BbIBOJBI;

BBIOMpATh crioco6 pelerns ydeOHOM 3a1a4y (CPaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHSA, BbI-
6upaTh HanboJIEe NOAXOMSAIIMI C YIETOM CAMOCTOSTENHHO BBIICICHHBIX KPUTEPHEB).

6) 6a30BbIE HCCIIE0BATENbCKHE JACHCTBHS KaK 4acTh NMO3HABATEIHHBIX YHUBEPCATIBHBIX yIe0-
HBIX JEHCTBUH:

HCIIONB30BaTh BOTMPOCH! KaK HCCIIEJOBATEIBCKINA HHCTPYMEHT NO3HAHMA, (POPMYJIHPOBATH BO-
IIPOCHL, GUKCHPYIOLINE IPOTUBOPEYHE, LIPOOIIEMy, YCTaHABIHBATH HCKOMOE U IAHHOE, HOPMHUPOBATH I'H-
[I0TE3y, apryMEHTHPOBATh CBOIO NO3HLIHI0, MHEHHE,

IIPOBOJUTE CAMOCTOSITEILHO CILITAHHPOBAHHBIM SKCIIEPUMEHT, HCC/ICIOBAHNE IO YCTAHOBIICHHIO
0COBEHHOCTEH MaTEMAaTHYECKOTO 00BEKTa, SBICHH, IPOIIECCA, BBIIBICHHIO 3aBUCHMOCTEH Mexay 00b-
€KTaMH, SBIICHUSIMH, IPOLECCAMH;

CaMOCTOATENBHO GOPMYIHPOBATH 060OIIEHUS U BBIBOBI [0 PE3Y IbTaTaM NPOBEAEHHOTO HabO-
JI€HVSl, HCCIIEI0BaH s, OLEHNBATh JOCTOBEPHOCTH MOJIY4eHHBIX PE3YJIbTaToOB, BEIBOJOB H 0000IIEHHH;

IPOTHO3MPOBATH BO3MOIKHOE Pa3BUTHE IPOIIECCA, 8 TAK)KE BHIIIBUTATh MPEAIIOIOKEHHUA O €r0 pas-
BHTHU B HOBBEIX YCJIOBHSIX.

B) paboTa ¢ HH}OpMaIKel KaK YacTh MO3HABATENBHBIX YHUBEPCAIbHBIX YUeOHBIX ACHCTBUMH:

BBIABIIATD J€(QUIUTHI HHPOPMALWH, TaHHBIX, HEOOXOMMBIX IS OTBETA Ha BOIIPOC U JUIA peIle-
HUS 3a/1a9H;

BBIOMPATH HHPOPMALIUIO U3 HCTOYHHUKOB Pa3IMYHBLIX THIIOB, aHAIM3MPOBATh, CHCTEMATH3HPOBATh
M HHTEPIIPETUPOBATh HHPOPMALHIO PA3THYHBIX BHIOB H (OPM NPECTABIICHUS;

CTPYKTYPHPOBATh HHPOPMAIHIO, IPEACTABIATE €€ B Pa3IHYHBIX (opMmax, HIIOCTPHPOBATH Ipa-
¢buyecky;

OICHUBATh HAJEKHOCTH HH()OPMAIUH 110 CAMOCTOSTEIBHO CHOPMYTHPOBAHHEIM KPUTEPHUSIM.

B) yMEHHs OOLIEHUS KaK YaCTh KOMMYHHKATHBHBIX YHHBEPCATbHBIX y4EOHbIX IeHCTBHMA:

BOCIIPHHHMATH H (JOPMYJIHPOBATh CYX/ICHHUS B COOTBETCTBUH C YCIIOBUAMY H NETAMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHHUA B YCTHBIX M MMCPMEHHBIX TEKCTaX, JaBaTh MOsAC-
HEHHS [0 XOJIy PelleH s 3a1a4k, KOMMEHTHPOBATh MOJIyYEHHBINH pe3ybTar;



B X0JI€ 00CY K ICHN 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00Cy X KaeMOoii TeMBI, IPOOIEMEI, peIIaeMoi
3a[1a4, BBICKA3bIBATD M/IEH, HALICIIEHHbIE HA IIOMCK PELICHNUS, COTIOCTABIIATh CBOU CYXKICHHUS C CY)KICHH-
MM JPYTEX YIAaCTHUKOB JHAIOra, OOHapyKUBaTh PA3IUUME H CXOJCTBO NO3UIHH, B KOPPEKTHOM opme
(hopMyTHpPOBATh PAa3HOTIIACHS, CBOU BO3PAKECHHUS,

IPECTAB/IATh Pe3yJbTaThl PeLICHHUS 3aa4H, SKCIEPHMEHTA, HCCIISIOBAaHHU, IPOCKTa, CaMOCTOS-
TeNBHO BEIGHPATh (POPMAT BBICTYILUIEHHS C YYETOM 33/1ay IIPE3EHTAIUH H 0COOEHHOCTEHN ay IUTOPHH.

I') YMEHHMS CaMOOPraHU3aliK KaK YacTh PEryNSTHBHBIX YHUBEPCATBHBIX yUEOHBIX TeHCTBHIA:

COCTABIIATH [LIAH, AITOPUTM PELICHUS 3a0a4H, BBIOUPATh CII0CO0 PEICHHs C YIETOM HMEIOLIHUXCS
pecypcoB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHAH C
y49€TOM HOBOH HH(OpMALIUH.

JI) YMEHHUSA CAMOKOHTPOJIS KaK YaCTh PETYIATHBHBIX YHUBEPCATIbHBIX y4eOHBIX ICHCTBHM:

BJIAJIeTh HABLIKAMH IT03HABATEILHON pepIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX AECHCTBHIM M MbIC-
NUTENBHBIX IPOIECCOB, HX PE3Y/IBTATOB, BIAJIETh CIOCO6AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCa B
pe3ynbTaTa pelleHns MaTEMaTHYECKOH 3a1a4H;

IPEABUIET TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPH PEIICHUH 331841, BHOCHTH KOPPEKTHBEI
B I€ATEILHOCTD Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX, HAllICHHBIX OMKOOK, BEISBJICHHBIX TPYAHO-
cTeii;

OIICHHUBATh COOTBETCTBUE Pe3y/IbTaTa IIeNH U YCJIOBUIM, OOBACHATH IPHYMHBI JOCTHKCHUS HIIH
HEJOCTHKEHHS PE3YJILTATOB e TEIbHOCTH, HAXOAUTH OMIMOKY, 1aBaTh OLEHKY MIpHOOPETEHHOMY OIIBITY.

€) YMEHHS COBMECTHOM JEATEILHOCTH:

HIOHHMATb ¥ HCIIOJIb30BaTh IPEMMYIIECTBA KOMAHIHON ¥ HHIMBHIYalbHOM pabOThl NIPU PEIICHAN
y4eOHEIX 3aj1ad, MPUHUMATH L€Jb COBMECTHOM JesATeTbHOCTH, IIAHAPOBATh OPraHH3aINI0 COBMECTHOH
paBoThl, pacTpeeNsaTh BUIb paboT, JOrOBapUBATECS, 00CYXK/ATh MPOLECe U Pe3y/IbTaT paboTsl, 06006-
[IaTh MHEHHS HECKOJIbKHX JIFOJIEH;

Y9acTBOBATh B IPYIIIOBBIX hopMmax paboTsl (06CykIeHUs, OOMEH MHCHUH, <MO3TOBBIC IITYPMBI»
W MHBIE), BEIIOIHATH CBOIO 4acTh pabOThl M KOOPAMHMPOBATH CBOH JACHCTBHSA C APYIUMH WICHAMH KO-
MaHJI5I, OIIEHMBATh KAuecTBO CBOEro BKjana B OOLIMI IPOLYKT MO KPHTEPUAM, CHOPMYIHPOBAHHBIM
YYACTHUKAMH B3aUMOJICHCTBHUS.

IIpeIMETHBIE!

1) BIaficHue METONaMK 0Ka3aTeNbCTB, aIfOPUTMAMH PENICHNs 3a/lad; yMeHHe GOpMyIHpOBATh
OTIpeIENICHHAs, AKCHOMbBI M TEOPEMBI, IPUMEHATD MX, MPOBOJUTE AOKa3aTEIbHBIC PACCYKIECHUST B XONC
peleHus 3a1a9;

2) YMEHHE OepHpoOBaTh MOHATHAMHU: CTEIIEHD YUCIA, JIOTAPU(M YKCIIa; YMCHHE BEIIOTHATE BbI-
JyCIeHre 3HAYCHHH U mpeoGpasoBaHys BBHIPOKEHHI CO CTEICHAMH M jorapudMamu, npeoOpa3oBaHus
IpOGHO-paIlHOHATbHBIX BEIPAKEHHH;

3) yMeHmMe OTepupOBaTh OHSATHIMH: PallHOHANbHbIE, HPPALHOHAIBHEIC, [I0KA3aTeIbHbIE, CTETICH-
HBIE, Torapu)MUYECcKie, TPUTOHOMETPUIECKHE YPABHCHHUS i HEPABEHCTBA, X CHCTEMBI;

4) yMEHHE OepHpOBATh MOHATHAME: QYHKIHS, HEIPEepbIBHAs QYHKIHs, IPOM3BOHAS, IEPBOOO-
pasHast, OIpe/IeNeHHbI MHTErPa; yMCHHE HaXOXUTh IPOU3BO/IHBIE SJIEMEHTAPHBIX (YHKIHH, HCTIOb3YsL
CIIPAaBOYHBIE MATEPHATBI; HCCIIEAOBATh B MPOCTEHIINX Ciydasx GYHKIHUHE HAa MOHOTOHHOCTB, HAXOIHUTH
HamOOoIbINME ¥ HAUMEHBILNE 3HaueHUs QYHKIHIA; CTPOUTh IpadHKu MHOTOYWIEHOB C HCIOIb30BAHHEM
anrapaTa MaTeMaTHUecKOro aHanu3a; IPUMEHSTh IPOM3BO/IHYIO [IPH PELICHHH 3a/1a4 Ha [BHKCHHE; pe-
IDaTh MPAKTHKO-OPHEHTUPOBAHHBIE 3a1a9l Ha HAUOOIbIINE U HAUMEHBIINE 3HAUCHHS, HA HAXOXK/ICHHUC
IIyTH, CKOPOCTH M YCKOPEHHS;

5) yMeHHe OIepUpOBATh NOHATUSIMI: PAIIHOHANBHAS QYHKIUS, I0Ka3aTe/bHas QYHKIN, CTETICH-
Has QyHKUHSA, Torapudmudeckas GyHKINs, TPUTOHOMETPUIECKHE QYHKIINH, obparHeie QyHKIUH; yMe-



HHE CTPOHMTH TpadUKH U3yUeHHBIX (YHKINH, HCIONB30BaTh IPaQUKK IPH U3YYCHUH IPOLECCOB U 3aBU-
CHMOCTEHM, NPy pellieH:H 3a1ad U3 Ipyrux yuyeOHbIX IPEIMETOB U 3a]a4 U3 peabHON JKH3HH; BBIPAXKATH
(bopmyTaMu 3aBHCHMOCTH MEXy BETMHMHAMH,

6) yMeH¥e peniaTh TeKCTOBBIE 33/a491 Pa3HbIX THUIIOB (B TOM 4HCI€ Ha IPOLEHTHI, O U YacTH,
Ha JBIKeHHE, paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 3a1a4d M3 00IacTH YIPaBJIeHHA JIAYHEIMA
U ceMEHHEIMU (PHAHCAMM); COCTABIIAThH BRIPA)KCHUS!, yPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI II0 yCJio-
BUIO 3a/1a4H, HCCIIEA0BATh OJYYEHHOE PEIieHHue U OI[EHUBATh IPaBJOI0I00HOCTh PE3yJIbTATOB;

7) yMeHHe ONepuUpOBaTh MOHATHUSIMH: CpefHee apudMmeTHHecKoe, MeMaHa, HaubojbIIce U
HauMeHbIIee 3HaYeHus, pa3Max, IUCIIEPCHs, CTAHAapTHOS OTKJIOHEHHE YHCIOBOro Habopa, yMEHHE U3-
BJIEKaTh, HHTEPIPETUPOBATh MHPOPMALIHIO, IPEACTABICHHYIO B TablULax, Ha JuarpaMmax, rpagukax,
OTPaKAIOIIYIO CBOMCTBA PEATLHBIX MPOLECCOB U SIBICHHI; IPEACTaBIATE HHPOPMAIHIO ¢ HOMOMIBIO Tab-
JIMIL ¥ IMArpaMM; KCCIIE0BaTh CTATHCTHYECKYE JaHHEIE, B TOM YHCIIE C IPUMEHEHHEM rpaduuecKux Me-
TOJIOB U DJIEKTPOHHbBIX CPEJCTB;

8) yMeHue oreprpoBaTh HOHATHAMH: CIIy4altHBIN ONBIT U CIy4aiiHoe COObITHE, BEPOSTHOCTD CITy-
4alfHOTO COOBITHSA; YMEHHE BBIYUCIISATH BEPOSTHOCTD C UCIIOIb30BAHUEM IPaHIECKHX METONOB; IPHME-
HATH GOPMYIIBI CIIOKEHUS ¥ YMHOXEHHS BEPOSTHOCTEH, KOMOHHATOPHBIE (PaKThI M (GOPMYJIBI TP pelie-
HHUM 33734, OLEHUBATL BEPOSTHOCTU PEAIBHBIX COOBITHH; 3HAKOMCTBO CO CIyYadHBIMH BEITHYMHAMH,
YMEHHE HPHBOJMTH [IPUMEPBI IIPOSIBICHHs 3aKOHA OONBINNX YHCE B IPHPOIHBIX M OOIIECTBCHHBIX SIB-
JCHUAX;

9) yMeHHe ONepupoBaTh MOHATHAMH: TOYKa, NIpAMas, IMJIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHbBIA
YTOJI, CKPEIUBAIOIIHECS TIPSIMBIE, TapalIeNbHOCTD U IIEPHEHIUKYJIIPHOCTD IPAMBIX U IIOCKOCTEH, yTo
MEXTY MPSIMBIMH, YTOJT MEXY IPSIMOii ¥ IIJIOCKOCTBIO, YTOMI MEXKAY IIOCKOCTAMHE, PACCTOSHUE OT TOYKH
JI0 INIOCKOCTH, PACCTOSIHAE MEKY IPSMBIMH, PACCTOSHHE MEXKIY IIOCKOCTAMH,; YMEHHE HCIIOIB30BATh
TIPH PeleHHH 3a/1a4 U3ydeHHbIe GaKThl U TEOPEMBI INIAHUMETPHH; yMEHHE OLICHUBATH PA3MEPHI 00BEKTOB
OKPYXKAFOIIIEro MUpa;

10) yMeHHe onepupoBaTh MOHATHSIMA: MHOTOTPAHHHUK, CEUEHHe MHOTOTPAHHMKA, Ky0, mapasuie-
JIETIUIIE ], TIPU3Ma, Nupamuia, Gurypa u HOBEpXHOCTh BPAIleHHS, IIMIHHIP, KOHYC, map, chepa, CeYeHHsI
burypel BpaleHus, MI0CKOCTh, Kacaromasics cephl, MUIHHAPA, KOHYCa, MIOMaIb II0BEPXHOCTH ITHpa-
MHU/IBI, IPU3MBI, KOHYCa, IFUIHHAPA, ITomanb cdepbl, 00beM Kyba, MpsMOYTroJbpHOTO apasiesenune/a,
HNMpaMEIbL, IPU3MBI, [WIHHIPA, KOHyca, Iapa; yMEeHHe H300paXkaTb MHOTOTPAHHUKH M [OBEPXHOCTH
BpAILEHMs], UX CEUCHHs OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHEIX CPEICTB; yMe-
HIe paclo3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABHIbHBIC MHOIOTPAHHUKH,

11) yMeHHe onepupoBaTh TOHATHSME: ABHKCHHUE B IIPOCTPAHCTBE, HOJOOHBIE (GUIYPHI B MPO-
CTpaHCTBE; MCHOL30BaTh OTHOIIEHHE IUIOLIael MOBEpXHOCTEH H 06beMOB IOAOOHBIX (Uryp IpH pe-
IIICHUH 3a]1a4;

12) yMeHHe BBIUHCIATH TEOMETPHUECKUE BEIHUMHBI (JUTHHA, YTOJ, IUIOmManb, 00BEM, IIOmaIb
MTOBEPXHOCTH), HCTIO/b3Ysl M3yUYeHHBIE (POPMYJIBI H METOJIBI;

13) yMmeHHe onepHpoBaTh MOHATHAMU: IPAMOYIOJIbHAs CHCTEMa KOOPAUHAT, KOOPIMHATE] TOUKH,
BEKTODP, KOOPAMHATHI BEKTOPa, CKAIIPHOE NPOU3BENEHUE, Yroll MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
TPOU3BE/IEHNE BEKTOPA HA YHCIIO; HAXOAUTh C MOMOIINBIO W3y4EHHBIX (HOPMYJT KOOPJUHATEI CePEAHHbI
OTpe3Ka, pacCTOSHUE MEXKY JBYMS TOUKaMH,

14) ymenune BoIOMpaTh NOAXOAAMINK H3ydEHHBIA METOA IS pELICHHUs 3a/1a4H, Paclio3HaBaTh Ma-
TeMaTHdeckue (paKThl U MATEMATHYECKHE MOJCTH B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYyC-
CTBE; YMEHHE IPUBOJUTH IPUMEPB MAaTEeMATHUECKUX OTKPBITHH POCCHHCKON U MUPOBOM MaTeMaTH4e-
CKOIl HayKH.

OO6mre KOMIETEHIINH:
OK 01. Bri6upars crioco6bi peieHus 3a1a4 NpoQeCCHOHAILHOMN AesTeTbHOCTH IPUMEHHUTENBHO K pas-

JUYHBIM KOHTEKCTaM;
OK 02. Vicnosb30BaTh COBPEMEHHBIE CPEJICTBA TIOUCKA, aHAIM3a U HHTEPIPETalui HHpOpManvi, ¥ HH-

(I)OpMaI.II/IOHHBIC TEXHOJIOIMH JJIs1 BBITIOJIHCHUS 3a4a1 HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH,



OK 03. ITnagnpoBath H pealn30BbIBaTh COOCTBEHHOE IPOPECCUOHANBHOE H INYHOCTHOE PA3BUTHUE, IPE/-
IPHHEMATETECKYIO JeSTEbHOCTh B IPO(ECCHOHANBHOM cepe, HCIoNb30BaTh SHAHMA 110 PABOBOH K
(uHAHCOBOM rPaMOTHOCTH B Pa3IHYHBIX KU3HCHHBIX CHTYallHsX;

OK 04. DddheKTuBHO B3aNMOAeHCTBOBATL H pabOTAaTh B KOJUICKTHBE X KOMAH/IE;

OK 05. OcymmecTBsTh YCTHYIO H MHCHbMEHHYIO KOMMYHHKAIIHIO Ha TOCYJapCTBEHHOM si3bIke Poccmii-
ckoit @enepanyu ¢ yuetoM 0coOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTR,

OK 09. TTone30BaThes MpodecCHOHANBHOM TOKyMEHTAlMER Ha TOCYyJapCTBEHHOM H HHOCTPAHHOM SI3BI-
Kax.

2. CTpykTypa 1 cofepxaHue ydeOHOro npeamera

2.1. O6BeM yueOHOTo IpeaMeTa U BBl y4eOHOH paboTh

Bu yueOHO# paGoThI O6beM B gacax

O6BeM 06pa3oBare/bHOM TporpaMmbl yueOHOTO peMeTa 290
O6BeM pabOoTHI CTYIEHTOB BO B3aUMOJCHCTBHH € NIPENIOJaBATEICM 258
B TOM YHCJIE:

178
TeopeTHYecKoe 00ydeHHe

80
MPaKTUYECKHE 3aHATUS
nabopaTopHbIE 3aHATHS -

KOHTPOJIBHEIE paboThI

KypcoBoii mpoexT (padora)

28
caMoCTOsITeNbHas paboTa

2(2)
TTpomexxyToUHas aTTecTanns B GopMe SK3amMeHa




2.2 TemaTH4ecKuii IUIaH U COJiepKaHUe yueOHOro Ipeamera

HaumeHoBaHme pa3esios H Conepxanue yueGHoro Marepuana u popmei opranuzanun | O0bém B Kopmst
TEM AeATECIbHOCTH CTYIEHTOB qacax KOMIIC-

TEHLIMHA

dbopmu-
POBaHUIO
KOTOPBIX

crnoco6-

CTBYET
AJIEMCHT

npo-
) rpaMMBI
1 | 2 3 4
Paznen 1 «Uucna ¥ BEIYUCIIEHUS» 46

Tema 1.1. CopneprxaHne yueOHOro MaTepHasa 4 OK 01,
«Anre6pamyeckue Bol- | 1.Harypanbneie u uensie yucna. [Ipusnakn nenn- OK 02,
pakKeHHA» MOCTH LIEJIbIX YHCEIL. OK 03,
2.Panmonansubie uncna. OOBIKHOBEHHBIE U JIECS- OK 04,

TUYHEIE IPOOH, MPOIEHTHI, OECKOHEUHEIE IIEPHO- OK 05,

| audeckue apobu. ~ | OK 09

B TOM unciie MpaKTHYECKUX 3aHATHH 10

' 1.IlpakTHueckoe 3aHATHE «AprMeTHICCKHE OTle-
palMy ¢ palroHATbHBIME YHCIaMH, MpeoOpa3osa-
HUS YHCIIOBBIX BBIPAXKEHUI).

2. Mpaktraeckoe 3ansatue «IIpumenenne apoben

' HPOICHTOB JUISl PELICHH IIPUKIAIHBIX 3824 U3
Pa3IMYHBIX OTpacyel 3HaHHUH U peabHON

| KH3HHY.
3.IIpakTudeckoe 3aHsaTHE «JlefcTBUTENbHBIC

| uncra. ParnonainsHble U HppalllOHAJIBHBIE YHCIA.

ApudMeTHuecKue onepaiyu ¢ AeHCTBUTEIbHBIMU

yucaamu. [IpubmmkEHHbIE BEIYUCIICHHS, TPaBUIIa

OKpYTJICHHUS, TPUKUJIKA U OL[EHKA Pe3ynbTaTa Bbl-

YUCTICHUI ».

4 Tlpaktrueckoe 3aHATHE «CTEleHb ¢ eNbIM 110~

kazateneM. CrangapTHas GopMa 3alucH ICHCTBH-

TEJIBHOTO YUCIIA».

5.IIpakTryeckoe 3ansaTHE «Mcnonb30BaHue 0]~

Xojsie# GopMbl 3alIUCH JNEACTBUTEIBLHBIX YUCET

JUTS pellleHrs] TPaKTHYECKUX 3a/1a4 ¥ pejicTaBie-

HUS JaHHBIX)».




Tema 1.2.
«Kopens n-oii cTeneny,
CTEIICHB, JIOTapUpM»

Conepxxanue yueOHOro MaTepHaia

1. ApudmeTryecKuit KOPEHb HATypaJbHOM CTe-
nend. CBONCTBA KOPHS.

2.CTemneHsb ¢ palMOHATBHBIM IToKa3aTeneM. Cpoi-
CTBa CTENEHH.

3.Jlorapudm uucia. JlecaTHYHbIC ¥ HATypalbHbIE
sorapu@Msbl.

4.CaoiicTBa jorapu)mosB.

B TOM 4HCIIe MPAKTUYECKUX 3aHATHH

1.IpakTiueckoe 3ausTue «JleficTBus ¢ apudme-
THYECKHMH KOPHSIMH HAaTypaIbHOM CTEICHHY.
2.ITpaktuyeckoe 3ansTue «IIpeobGpazoBanue BbI-
paXKeHHUIt, COJIEPIKALINX CTEIEHH C PallHOHATb-
HBIM ITOKa3aTeJIeM .

3.Ilpaktuueckoe 3ansaTue «IIpeobpasoBaHue BEI-
paXkeHHH, comepKaIHX JorapudmbI».

Tema 1.3.
«OCHOBBI TPUTOHOMET-
pun»

Coneprxanue y4eOHOro MaTepuana

1. Paguannas mepa yria. IloBopoT TOUKM BOKPYT
Havajga KOOpAHHAT.

2. TpuroHomeTpudecKas OKpYXHOCTb, ONpesese-
HHE TPUTOHOMETPUUYECKUX (PYHKIUH YHCIIOBOTO
apryMeHra.

3.Cunyc, KOCMHYC ¥ TaHT€HC YHCIIOBOTO apry-
MeHTa. TpUrOHOMETPUUECKHE TOKICCTRA.
4.OCcHOBHBIE TPUTOHOMETPHIECKUE POPMYJIBL
DopmyIIBI CIOXKEHHS.

5.CuHyC, KOCHHYC, TAHF€HC IBOWHOTO yIia.
MDopMyITEI TTOTOBUHHOTO yTJIa.

6.0OopMy Bl IPUBEICHUS

7.ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOIO

| apryMeHTa.

14

B ToM uuciie IPAKTUICCKUX 3aHATAN

1 .Ilpaktrueckoe 3ansTre «IIpeobGpasoBanne Tpu-

TOHOMETPUYECKUX BBIPAKCHHI Y.
2. INpakTnueckoe 3ansaTue «IIpeobpazosanus

CYMMBI TPUTOHOMETPUYECKHMX (YHKIIUA B IIPOH3-
BEJICHHE K TIPOU3BEJICHUSA B CYMMY ».

Pazmen 2 «Anrebpa»

76




Tema 2.1.
«YpaBHEHUs U HeEpa-
BEHCTBa»

Cogaeprxkanne yaeOHOro MaTepuaia

1. ToxxaecTBa ¥ TOXKIACCTBEHHBIE TPEOOPa3OBAHKSL.
PaBHOCHIIBHOCTH YPAaBHEHUH U HEPABCHCTB.

2. VpaBHeHue, KOpeHb ypaBHEHHUs. HepaBeHcTBo,
pelieHe HepaBeHCTBA.

3.Metoa UHTEpBAJIOB.

4.CyicTeMbl 1 COBOKYIHOCTH palldOHAIbHEIX
ypaBHEHUH U HEPABEHCTB.

5.IIpuMeHeHUe CUCTEM K PELIEHUIO MaTeMaTH4e-
CKHX 3a71a4 M 3a/1a4 U3 Pa3IHYHBIX oOnacTed
HAYK{ ¥ pealbHOHN JKU3HU.

6.IloxazaTenbHbIC YPAaBHCHUS.

7.ITokazaTe/IbHBIC HEPABEHCTBA.
8.CucTeMbl TMHEHHBIX YPaBHEHHUH.
' 9.Jlorapudmuyeckue ypaBHEHHUS.
10.JIorapudmuieckue HepaBeHCTBA.
11.Pentenyne TpUrOHOMETPHUECKUX YPAaBHEHHIH.
12. TIpumepb! TPUTOHOMETPUIECKUX HEPABEHCTB.

24

B ToM 4mclie IPaKTHYIECKUX 3aHATHH

1.IIpakTuueckoe 3aHaTHE «PelieHie nenbx u
ApOGHO-PAIlnOHANBHBIX yPABHEHUI ).
2.IIpakTudeckoe 3aHaTue «PeleHne HeNsX 1
JIpOOHO-pallMOHAIBHEIX HEPABCHCTBY.
3.IIpakTudeckoe 3aHarue «PeleHue npparuo-
HAJTBHBIX YPAaBHEHUH .

4 Tlpaktuueckoe 3aHATHE «Pelenne uppanuo-
HAJILHBIX HEPABEHCTBY.

5.ITpaktHyeckoe 3aHATHE «Pelnenne npparuo-
HAIBHBIX YPABHEHMI U HEPABCHCTBY.
6.IIpakTrueckoe 3aHATHE «PeleHne mokasaTelib-
HBIX YPaBHCHUN U HEPABEHCTBY.

7 IpakTuueckoe 3anstue «Pemenue gorapudmu-
YeCKHUX YPaBHEHMH U HEPABECHCTBY.
8.ITpaxktrueckoe 3aHaTHE «CHCTEMBI JIHHEHHBIX
ypaBHEHUI».

9.ITpaxTrueckoe 3aHATHE «PelIeHre TPUroHOMET-
pUYECKUX YPABHECHHUU».

18

CamocrosTeNnpHas pabota cTyieHToB IIpumere-
HYE YPaBHCHUH U HEPABEHCTB K PEIIEHHUIO MaTe-
MaTHYECKHX 33734 H 3aa4 M3 Pa3IHIHEIX 00na-
CTEM HAyKH U peanbHON XU3HH.




Tema 2.2.
«DyHKIMH U TpaduK»

Cojneprxanne yaeOHOro MarepHuasia

1.®ynkuus, ciocobsl 3ananus GpyHKuA. I'paduk
¢ynkimu, B3anMHo o6paTHBIE QYHKIIKH.
2.06:1acTh OMpeesIeHNs 1 MHOXKECTBO 3HAYECHUH
¢yuxuuu. Hyam GyHknun.

3.TIpoMexxyTKH 3HaKONOCTOSHCTBA. UETHBIC U He-
YETHEIE PYHKIHH.

4 . ®dyuxkuus. [epuoauueckue Gynkuu. [Ipome-
)KYTKM MOHOTOHHOCTH (QYHKIIHH.,

5.MakcHMyMbI ¥ MUHEMYMBI (YHKIIHH.
6.CrenenHas GyHKIUS C HATYPAIBLHBLIM H IEJIBIM
nokasareneM. E& cBoiicTBa U rpaduk.
7.CaoiicTBa ¥ rpaduK KOpHS n-O# CTENEHH.
8.ITokaszatenbHas GyHKIMS, CBOMCTBA U TPadHKH.
9. Jlorapumuueckas GyHKIUH, CBOACTBA K Tpa-
buku.

10.TpuronomeTprueckue QyHKIMH, KX CBOHCTBA
U rpaUKu. y=sin X M y=cOS X.
11.TpuronomeTpudecKue GyHKIHH, UX CBONCTBA
u rpaduku. y=tg X u y=ctgX.

22

B TOM 4yHCie MPaKTHUECKUX 3aHATHH

1 .ITpaxtuueckoe 3ausrue «Hanbonpmee n
HauMeHbllee 3HaueHHEe GyHKIUH Ha IIpoMe-
KYTKE.

2. IlpakTHyeckoe 3aHsTHE «lcnonb3oBanue rpa-
(ukoB GyHKIMH A1 peenus ypaBHEHHN H JIH-
HEITHBIX CUCTEM.

3.IIpaktrueckoe 3aHaTHE «Mcrnonbp3oBanue rpa-
dukoB GpyHKIMI A1 PEIISHUS yPABHEHHUH 1 JIU-
HEWHBIX CHCTEM.

4. Ipaktryeckoe 3ansaTue «Vcnoabs3oBanue rpa-
(GuKOB GYHKIUH JUI pELICHUS YPABHECHU U v~
HEHHBIX CHUCTEM .

CamocrosrensHas pabota cTyIeHToB Henomb3o-
BaHue rpapuiKoB GYHKUUH JUId HCCIETOBAHUS
IPOIIECCOB ¥ 3aBUCHMOCTEH, KOTOPhIC BO3HHKAIOT
U pElEHHH 3a1a4 U3 APYTUX yu4eOHBIX MpemMe-
TOB U PCATBHOMN XKU3HH.

Paznen 3 «I'eomerpusi»

92




Tema 3.1.
«[IpstMBIE U MIIOCKOCTH
B IIPOCTPAHCTBE»

| Conepxanue yueGHOTO MaTeprana

1. OcHoBHBIE TOHATHS cTepeoMeTpud. Touka,
npsaMasi, II0CKOCTb, mpocTpaHcTBo. [lonsTue 00
AKCHOMAaTHYECKOM ITOCTPOEHHUHU CTEPEOMETPHH!
AKCHOMBI CTEPEOMETPUH U CIEACTBHSA U3 HUX.
2.B3auMHOe pacnosioxKeHue IPIMbIX B IIPOCTPaH-
CTBE: MlepeceKaroIuecs, napaienbHble U CKpe-
MIMBAIOIIKECS NIPSIMBIE.

3.ITapa/uteIbHOCTD MIPSAMBIX M IIJIOCKOCTEH B MPO-
CTpaHCTBE: MapajjielbHbIe IPAMBIE B IPOCTPaH-
CTBe, MapaJljIeTbHOCTb TPEX NPAMBIX, Hapalieib-
HOCTB NPAMOH U IJIOCKOCTH.

4 ITapannebHOCTD IIOCKOCTEN: IapaliebHbIC

IJIIOCKOCTH, CBOMCTRA Hapa/lJICIbHBIX IUIOCKOCTEH.

5.IapaenbHOe MPOEKTHPOBAHUE H €0 CBOH-
cTBa. M300paxeHue MpOCTPaHCTBEHHBIX (PUIyP.
6.Y1IIBI ¢ COHAIIPABJICHHBIMU CTOPOHAMH, YIOJI
MEXKIY MPSAMBIMU B IPOCTPAHCTBE.

| 7.IlepneHANKYIIPHOCTD IPAMON M TIOCKOCTH:
| IEprIeHIUKYJIAPHBIE IPSIMBIC B IIPOCTPAHCTBE,

IPSIMBIE MTapasuIeNIbHbIE U NEPICHUKYIIIPHBIC K
IUIOCKOCTH, TIPU3HAK MIEPIECHINKYIIPHOCTH TIps-
MO ¥ IUIOCKOCTH.

8.IleprieHIUKYNIAPHOCTE IPAMON H IJIOCKOCTH,
Teopema o MPAMOH NEPIEHANKYIAPHOHN MIIOCKO-
CTH.

9.IleprnieHuKYSp U HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IZIOCKOCTH, PACCTOSIHUE OT IPAMOii 10
IUTOCKOCTH, IIPOEKIUs GUIYphl Ha IIOCKOCTS.
10.Y11Bl B IpOCTPAHCTBE: YIOI MEXKIY MPAMOH 1
IJIOCKOCTBIO, IByTPaHHbINA YToJl, MMHEHHBINA yro
JIBYT'PAaHHOI'O yIJIa.

11.ITepneHauKyISPHOCTD TUIOCKOCTEH: TPH3HAK
TIEPIEHIUKYSIPHOCTH JBYX IIIOCKOCTEH.

22

OK 01,
OK 02,
OK 03,
OK 04,
| OK 05,
| OK 09

B ToM 4McIIe TPaKTHYECKUX 3aHATHI

1. IlpakTrdeckoe 3aHATHE «Teopema o TpEX nep-
NEHAUKYIISAPax».

Tema 3.2.
«BexTopsl 1 KOOpAU-
HaTHI B IPOCTPAHCTBEY

Conepxanue yueOHOro MaTepuana

1. BekTop Ha IIIOCKOCTH U B pocTpancTtie. Ciio-
’KCHHE ¥ BEIYUTAHHNE BEKTOPOB. Y MHOKCHHE BEK-
TOpa Ha YUCJIO.

2.Paznoxenne BeKTOpa MO TPEM HEKOMILIAHAP-
HBIM BexTopam. [IpaBuno napamenenurea.
3.TIpsmoyrosipHas cHCTEMa KOOPIMHAT B IIPO-
crpancTBe. KoopauHarsl BEKTOpA.

4.Yron Mexay Bekropamu. CKalnsIpHOE IIPOU3Be-
JICHHE BEKTOPOB.

5.BBIuMCIEHHE YTJIOB MEXIY [IPAMBIMH H IIJIOC-
KOCTSIMH.

10

B ToM uMcIIe IPaKTHIECKUX 3aHATHI




- KOOpAHHATaX».

1. TIpakTideckoe 3anarue «Pemenne 3anad, CBsi-
3aHHBIX ¢ IPUMEHEHUEM [TPAaBUJI JEHCTBUH ¢ BeK-
TOpaMHM ».

2. Ipaktrudeckoe 3austue «lIpocreiime 3amaun B

CamocrosarensHas padoTa ctyaeHToB Koopau-
HATHO-BEKTOPHBIN METO IPH PEHIEHUH TEOMET-
PUYECKUX 3a/1a4.

Tema 3.3.
«MHOrorpagHuKH»

Coneprxanue yaeOHOro MaTepuana

16

1.ITousiTue MHOTOTPpaHHUKA, OCHOBHBIC 3JICMEHTHI
MHOTOTPAaHHHKA, BBIIYKIJIBIE H HEBBITYKJIbIE MHO-
rOrpaHHHKH, pa3BEPTKAa MHOTOrpaHHHKA.,
2.Ilpu3ma: n-yroypHas Ipu3Ma, rpaHd 1 OCHOBa-
HHUSL IPU3MBI, OpsIMasi 1 HAKJIOHHAs IPH3MBI, 60-
KOBasi ¥ TOJIHAs MOBEPXHOCTD IIPU3MBL.
3.Ionarue npusMel. Ee ocHOBaHUS H OOKOBBIE
rpanu. Beicota npusmsel Ilpsmas 1 HaknoHHas
npusma. [IpasunpHas npusma. IToBepxHOCTD.
DJIeMeHThI IPU3MEL.

4 TMapastenenumnen, IpsAMOYTOJIbHBINA Mapaniene-
MUTIE]T ¥ €ro CBOKCTBA.

5.IIupaMuna: n-yrojbHas IMPaMHU/Ia, TPaHU U OC-
HOBaHMeE MUPaMHUIbl, OOKOBas U IOJIHAS [TOBEPX-
HOCTbH [IHpaMU/IbI, IIPaBUIIbHAS U yCCUEHHAs IUpa-
MHA. TeopeMa O IJIOIAAH yCeYEHHOM mupa-
MUIBL.

6.ITpaBuIbHBIE MHOTOTPaHHHUKH: ITOHSATHE [1Pa-
BIWJIBHOTO MHOT'OTpaHHUKA, [TPABHIIbHAS IIPH3MA H
NpaBUIbHAs THPAMU/IA, IIPABUIIbHAS TPEYroJbHas
NHpaMKIa U IPaBIIBHBIA TeTpasap, Kyo.

7 IlpencrarneHye o NPaBUIILHBIX MHOTOTPAaHHHU-
Kax: OKTa3Jip, JOACKa3Ap U MKOCa P
8.CuMMETpHs B IPOCTPAHCTBE: CHMMETPHS OTHO-
CHUTEJBHO TOUKH, TIPAMO#, IIIOCKOCTH. DJIEMEHTHI
CUMMETPHHY B MUPaMUaX, Iapaiejienunesnax,
TPaBHJILHBIX MHOTOTPaHHHUKaX.

B TOM uncIIe IpakTAHYeCKUX 3aHATHI

10

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 09




1.ITpakTuveckoe 3aHsATHE «BBMYUCICHHE 3JIEMEH-
TOB MHOTI'OT'PaHHUKOB: PEOPA, AMArOHAIH, YIJIbL
ITnoma s 60KOBOH MOBEPXHOCTH U IIOJHOH I10-
BEPXHOCTH MPSIMOH TIPU3MBIL, IIJI0IaAb OCHOBA-
HU, TeopeMa 0 GOKOBOH MOBEPXHOCTH IPAMOI
TIPU3MBDY.

2.Ilpaxtudeckoe 3ausTue « Ce4eHUS TIPU3MBDY.
3.IlpakTuveckoe 3aHATUE « DTEMEHTHI IHPAMUJIBL.
BrlyuciieHue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa,
JAAroHaJU, YTJIBIY.

4 ITpaktyeckoe 3aHaTHE «CeueHus THPaMHUIBI.

5.IIpocteitimme nmpoctpancTBeHHbIe «IIpocTeiimue |

IPOCTPAHCTBEHHBIE QUIYPHI HA IIIIOCKOCTH: TET-
pasap, Ky, napaienenunes, HOCTPOSHUE Ceye-
Huil. BEUKCIEHHE DIEMEHTOB MHOTOTPaHHUKOB:

pébpa, MaroHalu, yribly.

| CamocTosTenbHast paboTa CTYAEHTOB DJIEMEHTHI

CHMMETPHH B ITUpaMHUIaX, NapaJiIC/ICIIUIICAAax,

| TPpaBUJIBHLIX MHOIOI'paHHUKAX.

Tema 3.4
«Tena BpameHus»

Coneprxanue y4eOHOro Marepuasa
1. Hunuuap: ocHOBaHUS U OOKOBAs IOBEPXHOCT,
oOpasyromias 1 0Ch, II0Maab OOKOBOH U HOJIHOM
nosepxHocty. LlmmMHApUYecKas MOBEPXHOCTS,
o0pazyolre MUIHHIPAYECKOH TOBEPXHOCTH, OCh
LMJIMHIpAYecKoi ToBepXHOCTH. CeueHUs LUITHH-
apa (rmapajuieIbHO U IEPIEHIHKYIIAPHO OCH.
2.Konyc: ocHOBaHMe U BeplInHa, oOpasyromas 1
0Ch, IJIONIAs> OOKOBOH U MOJHOM MOBEPXHOCTH.
Konnueckas moBepXHOCTb, 00pa3yroLie KOHHYe-
CKOM ITOBEPXHOCTH, OCh ¥ BEPIIMHA KOHHYECKOM
nosepxuocti. CeyeHns KOHyca (IIapajienbHoe
OCHOBAHHIO ¥ HPOXOJIee Yepe3 BEPIIHHY).
4.V ceuénHblii KoHyc: 00pa3yomue 1 BBICOTa, 0C-
HOBaHUsS ¥ GOKOBas IOBEPXHOCTD.
5.Cdepa u map: UEHTP, paguyc, JHaMETP, MI0-
a1k MoBepXHOCTH cephl. B3anuMHoe pacmoo-
KeHre cepbl 1 IIOCKOCTH, KacaTe/IbHas II0C-
KOCTh K cepe, wiomansb chepsl. CedeHns mapa.
7. ITousitue 06 06béMe. OCHOBHBIE CBOUCTBA 00OBE-
MoB TeJ1. [Tomo6uble Tena B mpocTpancTBe. CooT-
HOLIECHHSI MEKIY TUIOMAASIMU IIOBEPXHOCTEH,
00BEéMaMu MOTOOHBIX TEIL
7. Teopema 06 00BEME HPAMOYTOJIBHOIO Iapajie-
JETUIeaa U CIeACTBUS U3 Hek.
8.061néM mpu3Mbl. OObEM UIHHIDPA.
9.065bém nupamuasl. O6BEM KOHYCA.
10.06béM 1mapa 1 maomans chepol.
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B ToM yucIie IPaKTHUECKUX 3aHATHIA




1.ITpaktrueckoe 3austue «306pakenue e Bpa-
IIEHUs Ha ITOCKOCTH. Pa3BEpTka IUIMHIPA U KO-
Hyca».

2.Ilpaktuueckoe 3ansATHE «KOMOMHALMH TENT Bpa-
IIEHUS ¥ MHOTOTPaHHHKOB. MHOrOrpaHHHMK, OIH-
CaHHBIA 0K0JI0 chephl, cdepa, BIUCAHHASA B MHO-
TOTpaHHUK, U TEJIO BPALCHUS ).

CamocTosTenbHas pabora cTyaeHToB [Togo0HbIE
Tena B mpocTpancTBe. COOTHOIIEHMS MEXIY TIIO-
afsAMHU IOBEPXHOCTEH, 00BEMaMH ITOA00HBIX
Tell.

Pasnen 4 «Anrebpa 1 Havyajla MaTEMaTHYECKOrO aHAIN3a

Tema 4.1 Haugasa mare-
MAaTHYECKOro aHajIn3a.

Conepxanue y4eOHOro MaTepuaa

1. TTocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHus 110-
clefioBaTeIbHOCTE. MOHOTOHHBIE ITOCIEN0Ba-
TEJIbHOCTH.

2. ApudmeTtryeckas 1 reoMETpHYIECKast mporpec-
cun. beckoHneuHo yOBIBatolasi reoMeTpuYecKas
nporpeccust. Cymma 6ecKOHEUHO yObIBarommen
reoMeTprueckoil mporpeccuu. @opmyia Crox-
HbBIX ITPOIICHTOB.

3.IIpou3BoaHast GyHKIHH.

4. ITpou3BoIHbIC HIEMEHTAPHBIX QYHKIHMA.
5.I'eoMeTpUYECKI CMBICIT POU3BOJHOM.
6.Ou3NYeCcKUit CMBICI TPOU3BOJHOM.

7. IlpuMeHeHNe IPOU3BOIHOM K UCCIICIOBAaHUIO
¢yHKUMI Ha MOHOTOHHOCTD

8.ITpuMeHeH e TPOU3BOAHOM K NCCIIEIOBaHUIO
(GYHKIUH HA SKCTPEMYMBI

9. TaGnuua nepBooOpasHbIX.

10.Unrerpain.

11.MHTerpan, ero reoMETpHYECKUH CMBICI..

B ToMm umcie IIPaKTHYCCKUX 3aHATHH

12

1 .ITpaktueckoe 3auaTHE «DOPMYITBI HAXOXKIC-
HHS IPOM3BOIHOM CYMMBL, IPOU3BEACHUS M 4acT-

HOT'O (PYHKLUN».

2.Ilpaktuueckoe 3austue «lIpumenenue nmpous-
BOJHOH K HCCIIe0BaHUIO (PYHKIMHA Ha MOHOTOH-
HOCTb U 3KCTPEMYMBI».

3 Ilpaktuueckoe 3ansatue «Haxoxnenne HanGoIb-
IIero ¥ HauMEHBIIEro 3HaueHUs! QYHKIHH Ha OT-
pe3Ke».

4 Tlpaktudeckoe 3aHATHE «BpruucieHne HHTE-
rpana no ¢popmyite Hetorona—JledGHumay.
-5.Ipaxktuueckoe 3ansaTue «MuTerpai, ero reoMer-
PUYECKUH CMBICIIY.

6.ITpakTuueckoe 3ausitie «VETErpan, ero ¢pusmn-
YECKUHM CMBICII».

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 09




CamoctrosTenbHas pabota cTyZeHToB Vcnonb3o-
BaHME MIPOrPECCHH IS peIIeHUS pealbHbIX 3a1a4
IPUKJIAJIHOTO XapaKTepa.

HermnpepbiBHbIe PYHKITMH. MeTO MHTEPBAIIOB IS
pelIeHus HEPaBEHCTB.

ITpuMeHeHne TPON3BOJHOM [UI HAXOKIACHUSL
HAWTYYIIero PeIcHNs B IPHKIAJHbIX 3a/1a4ax,
JUISl OTIpeJIesIeHUs] CKOPOCTH MPOIECCa, 3a1aHHOTO
¢opmynoit nnu rpagukoM.

Pasnen 5 « MuokecTBa H JIOTUKaA»

Tema 5.1.
«MHOXecTBa U JTIOTUKa»

| Coaeprxanue yueGHOro MaTepHaa
1. MHOXeCTBO, OIIEpPALUU HaJl MHOXECTBAMH.
Jluarpammel Diinepa—Benna
2.0mpenenenune, TeopeMa, CIeICTBUE, I0Ka3a-

| TCIBCTBO.

1.CamocrosarensHas pabota crynenTos [Ipumene-
HHE TEOPETHKO-MHOXKECTBEHHOIO anmapara JUis
OIHMCAHUS PEATBHBIX IIPOIIECCOB H SABJICHUH, IPH
peleHnH 3a/1a4 U3 APYTUuX y4eOHBIX IPEJMETOB.

Paznen 6 BeposSTHOCTE M CTATHCTHKA.
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Tema 6.1.
«CrygaitHble coOBITUS
U BEPOATHOCTH )

Coneprkanne yueOHOro MaTepuaa
1. KomGunaTopHoe npasuio yMHoxeHus. [lepe-
CTAHOBKH U (hakTopual. Yuciao coyeTaHui.
2.Ciyuaiitple 9KCIIEpUMEHTEI (OIBITHI) U CIIyYaii-
HbIe COOBITHSA. DJIeEMeHTapHbIe COOBITHS (MCXOIBI).
BepostHocTb cirydaiHoro cooeitis. biausocts va-
CTOTBI U BEPOSTHOCTU cOOBITHH. CydaiiHbie
OIBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHE CO-
ObITHSAMH. BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOYXHBIMHU IEMEHTAPHBIMU COOBITHAMI.
3.0mepanuu Hajl COOBITUAMA: [IEpeceycHre, 00b-
eIMHCHHUE, IIPOTHBOIOJIOKHBIE COOBITHA. [lua-
rpammel Ditnepa. @opMyna CIOXKEHHSA BEPOSTHO-
cTeil. YeiloBHas BEpOATHOCTh. Y MHOXKEHHE BEpO-
aTHocTel. JlepeBo ciy4aiiHOro SKCIepuMeHTa.
dopmyia roHOM BeposaTHOCTH. HezaBucnMbie
CcOOBITHS.

B TOM uucIte MPaKTHYEeCKUX 3aHATHH

1.ITpaxTnueckoe 3austue «I'peyronsnux Ilac-
kajst. @opmyna 6uHoMa Heroronay.

CamocrosTtensHas paborta ctyaenTos [Ipeacras-
JIeHHE JAHHBIX C TOMOIIBIO TaOJIHIl ¥ JHATPaMM.
Cpennee apudpMeTHIecKoe, MeIMana, HauOOIIb-
1Iee ¥ HaUMEHbIIee 3HAYCHUS, pa3Max, JUCIIEPCUs
¥ CTAaHJAPTHOE OTKIOHEHUE YHCIOBBIX HaOOPOB.
CrnyyaifHbIe OTIBITEI C PABHOBO3MOKHBIMH 3JIe-
MEHTApHBIMH COOBITHAME. BeposTHOCTH COoObITHI
B OMBITaX ¢ PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMA
coObITuaAMH. JlepeBo ciydalHOro SKCIIEPHMCHTA.




Tema 6.2. Conepxanue y4eOHOro MaTepuaa 6
«Cryuaiiable Benuuntbl | 1. BurapHblil cllydaiHbIi OIBIT (UCIBITAHHUE),

U 3aKOH OONBIIUX YU- ycrex u Heynada. HezaBucrumble ucnbiTanms. Ce-

cen. pHsl HE3aBUCHMBIX MCIBITAHHH 10 [IEPBOTO
ycnexa. Cepusi HE3aBHCHMBIX HCIIBITaHUM bep-
HYJUTH

2.YucnoBble XapaKTEPUCTUKY CITyH4alHBIX BEJIU-
YHH: MaTEeMaTHIECKOE OKUAAaHHUE, IUCIEPCHI U
cTaHAapTHOe OTKIOHeHHe. MaTeMaTHYeCKOe OXKu-
JaHue OMHApHOH cirydaiiHON Belu4uHbL. MaTema-
THYECKOE OXKHJIAaHUE CyMMBI CIIyJaiHBIX BEJIMYMH.
MareMaTHyeckoe OXHIaHUe U JUCTIEPCHS Ie0-
METPUYECKOTO 1 OHHOMHUAIBHOI'O PACIIPENEICHHUH.
3.3aKoH GOJIBIIKX YKCEN U €I0 POJIb B HAyKeE, MPH-
pojie u obmmecTBe. BoIOOpOYHBIH METOI HCCTIEN0-

| BAHHH. )
CamocrosTensHasg padota crygenToB CiydaiHas 6
BeJunHa. Pacnpenenenue BeposTHOCTEH. [lua-
rpamma pacnpenenenus. Ilpaumepsl pacnpeaesie-
HHH, B TOM 4KCIe, TeOMETPHIECKOe H ONHOMMAIb-
HOe. '
[TpuMeps! TPUMEHEHUs] MaTeEMaTHIECKOI0 OXKHU/Ia-
HUS, B TOM YHCIIE B 33/1a4aX U3 ITOBCEIHEBHOM
JKH3HH.

ITpuMepbl HEeTIPEPHIBHBIX CIy4aiHbIX BETHYIHH. |
[TonsTye 0 MIOTHOCTH pachpeelcHus. 3a1auy, ‘
MPUBOJAIINE K HOPMAIBHOMY PaclpeeacHuIo.
[ToHsTHE O HOPMAJIBLHOM PACIPEIEICHHH.

ITpoMmexyTouHas arrecTanus B popMe 3K3aMeHa 2(2)

Bcero: 290

3. VcnoBus peanu3aliiuy y4eOHOTo IIpeaMeTa
3.1. Jlna peanusaumu NporpamMmel yaeGHOro IpeaMeTa JOJDKHEI ObITh IpeayCMOTPEHBI CIIeAYI0-
ITHe crienuanpHble noMemenus: B coorserctun ¢ ®IOC CIIO u ITOOIT:
KabuHeT MareMaTHKH, OCHAIIICHHBI 000pyJOBaAHAEM
[OCAIOUHBIE MECTA 10 KOJIMYECTBY 00ydaromumxcst; pabouee MecTo HpenoaBaTeN; HHPOPMalOHHEIE
CTEHIbI; MOJICITH ITPOCTPAHCTBEHHEIX TEJ; HAMVISAHBIC TOCOOUS (KOMILIEKTHI y4eOHbIX TabIIHII, [LIaKaToB,
IIOPTPETOB BELIAIONINXCS YUEHBIX- MATEMATHKOB), TEXHHIECKHMH CPEICTBAMHU 00y4eHUsL: My IbTHMETHH-
HBIM 000pyIOBaHUEM, [IOCPEICTBOM KOTOPOTO YIACTHHKH 00pa3oBaTe/IbHOrO IpoIiecca MpoCMaTpUBatoT
BH3YAbHYI0 MH(OPMAIMIO 10 MaTeMaTHKE, CO3MAIOT TPE3CHTALUH, BHICOMAaTEPUANbl, HHBIEC IOKY-
MEHTHI, KOMIIBIOTED C JIMLIEH3HOHHBIM NTPOrPAaMMHBIM O0€cIieueHneM, MHTEPAKTUBHAS JOCKA, 3aTEMHE-
HHE, TOYKA TOCTYNAa B HHTEPHET.
3aHATHA IPOBOJATCS C IPUMEHEHHEM HIIEKTPOHHOT0 00y9IeHH s H IUCTAHIMOHHBIX 00pa3oBaTelb-
HBIX TEXHOJIOTHA.
3.2. HudopmannoHHoe odecrieueHHe peali3aluy MpOrpaMMBl
OCHOBHEIE NT€YaTHBIE 1 3JIEKTPOHHBIE U31aHHUS:
1. AnreGpa u Hauana Martematuyeckoro amammsa. 10-11 xnaccel. basosblif M yriyOIICHHBIH
yposn# : yue6uuk / I11. A. Anumos, FO. M. Konarus, M. B. Tkauesa, [u ap.]. - 12-e 3., cTep. - Mockaa
IIpoceemenme., 2024. - 464 c. - ISBN 978-5-09-112136-0. - TekcT : o/MeKTPOHHBIA. - URL:



https://znanium.ru/catalog/product/2157448 (nara 66pameH1/1;1: 19.06.2024). — Pexxum nocryma: Mo moj-
TTHCKE.

2.MaremaTuka: anrebpa ¥ Hadaga MaTeMaTHYecKOTO aHaim3a, reomerpus. I'eomerpus. 10-11
Ki1acchl (6a30BbIi U yriyGnennsiit ypoens): yueonuk / JI. C. Artanacan, JI. C. Kucenesa, O. I'. I103HsK
[u np.]. - 7-€ u3x., nepepaboTtanHoe u pononHerHoe - Mockaa : IIpocsemenne, 2022. - 287 ¢. - ISBN
978-5-09-099446-0. - Tekcr : snexTponnsiil. - URL: https://znanium.com/catalog/product/1927208 — Pe-
KHM JOCTYIIA: 110 [TOJNHCKE.

3. www.feior.edu.ru (MadopManMoHHbIe, TPEHHPOBOYHBIE H KOHTPOJIBLHBIE MATEPHATIBI).

4, www.sehool-eolleetion.edu.ru (Eaunas KosuieKuH b poBbIX 00pa30BaTeIbHBIX PECYPCOB).

JIOTIOTHUTEIEHBIC NICTOUHHUKH:

1. Bammmakog, M. U., Matemaruka : yue6Huk / M. W. Bammakos. — Mocksa : KnoPyc, 2024, —
394 ¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mata oOpamueHus:
19.06.2024). — TekcT : 3NEKTPOHHEIN.

2. Bammakos, M. U., Matemartuka. IIpakTukym : yueGHO-npakTHaeckoe nocobue / M. 1. batma-
xoB, C. B. Dutra. — Mocksa : KuoPyc, 2024. — 294 ¢. — ISBN 978-5-406-13247-0. — URL:
https://book.ru/book/955149 (nara obpamenus: 19.06.2024). — TekcT : 9IeKTPOHHBIH.

3. Boromosios, H. B. Anre6pa u Hauana aHanu3a : yueOHOe ocoOue A CpeHero mpodeccuo-
HaJbHOro obpasopanus / H. B. Boromosnos. — Mocksa : MsnatensctBo IOpaiit, 2022. — 240 c. —
(TIpodeccronansroe obpaszosanue). — ISBN 978-5-534-09525-8. — Tekct: anextpouusiii // OGpasosa-
tenbHad miardopma FOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. Boromosios, H. B. T'eomerpus : yueGHOe mocobue juts cpeHero nmpodeccioHansHoro obpaso-
panus / H. B. Boromosios. — Mocksa : U3patensctio IOpaiit, 2022, — 108 ¢. — (Ilpodeccronanbroe
oGpazoBanue). — ISBN 978-5-534-09528-9. — Texct: anexkTponnsIi / O6pazoBatenbHas mwiaThpopma
IOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromosnos, H. B. TIpaktuueckue 3ansitus mo Maremaruke B 2 4. YacTs 1 : yae6HOe mocobue
IS cpejHero mpodeccuonatsoro obpasosanus / H. B. Boromonos. — 11-e m3n., nepepal. u gom. —
Mocksa : Uznarenscreo FOpaiit, 2022, — 326 ¢. — (IIpodeccuonansroe obpazosanue). — [SBN 978-
5-534-08799-4. — Tekcr: snexTpoHHBi // OOpasoBatenbHas Iwtatgopma IOpaiit [caiit]. —
URL.: https://ezpro.fa.ru:3217/bcode/490666

6. Boromorios, H. B. TIpakruueckue 3austus mo MaTeMaruke B 2 4. YacTp 2: yueOHOe mocobue
UL cpemHero mpodeccronanbHoro obpasosanus / H. B. Boromonos. — 11-e u3n., mepepal. u pom. —
Mocksa : Uzmarenscrso FOpaitt, 2022. — 251 ¢. — (IIpodeccronansroe obpasopanue). — ISBN 978-
5-534-08803-8. — Tekcr: snextponubii // OOGpasoBarenbHas miardopma IOpaiit [caifr]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 28.08.2022).

4, KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUS YUeOHOT0 peaMeTa
KOHTpOJIL U OlIEHKA PEe3yJIbTATOB OCBOCHUA YyUeOHOro MpeaMeTa OCyIEeCTBAAETC NpenoaaBare-
JIEM B IIPOIIECCe MPOBEACHNUS IIPaKTHYECKHUX 3aHATHH, TECTUPOBAHMUS, a TAKOKE BBIIOIHEHHUS CTY ICHTAMK
HHIUBUIYaIbHBIX 3aaHUi, TPOEKTOB, HCCIIEA0BAHHA.

[ Pe3ynpTarsl 00y4eHHs Kputepun onesku MeToap! OIIEHKH
1) BIazicHHE METOIAMH JI0KA3aTelbCTB, an- | IlomHoTa mpogemoHcTpupo- | TecTupoanue,
TOpPUTMAaMH PELIeHHs 3a1a4; yMeHne GOpMyIHpo- | BAHHBIX 3HAHHH H YMECHUE BOIIPOCHI K 9K3a-
BATh ONpEJEIICHNs], AKCHOMBI U TEOPEMB], IPUME- | IPUMEHATh HX TIPH BBINOJI- | MEHY.
| HATP UX, IPOBOIHTE JOKA3ATE/bHBIE PACCYK/ICHHS | HEHHH MPAKTHYECKUX pa-

B XOJI¢ pelICHUS 3a/1a4; 60T.
2) yMeHHE OIEpUpPOBATH TOHATHSAMH: cTe- | OneHka «5» CTaBUTCS IPH
IIEHb YUCIIa, JIoTapr(M YKclIa; yYMEHHE BBITIOJIHATD | IIOJIHOTE OTBETA HIIH PEIlIe-
BEIYKCIIEHHE 3HAYCHHUIT U NpeobpaszoBanus BeIpa- | HUA B 06beme 90% - 100%, |
Ouenka «4» cTaBuTCS Ipu |




JEHHUH co cTeneHsIMH H JiorapupmMamu, mpeodpaszo-
BaHMUs JPOOHO-PAIIMOHAIBHBIX BEIPAXKEHHUIH;

3) yMeHHE ONIepHUpPOBaTh OHATHSIMH: pal-
OHAJIbHBIE, HPPAIMOHANBHBIE, IOKa3aTeNbHEIE,
CTEIIeHHBIE, JorapH(MUUeCcKre, TPUTOHOMETpHYe-
CKME YPaBHEHHS W HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHWE OIIEpHpPOBAThL MOHATHIMU:
¢yHKUHUs, HEMpepbIBHAsS (QYHKIMSA, POU3BOJHASL,
nepBooOpasHast, OIpeJeTeHHbIA HHTETPAT; yMe-
HHE HAaXOJUTh IIPOM3BO/IHBIE HIEMEHTAPHBIX (PyHK-
M, MCIIOJIB3Ys CIPABOYHBIE MAaTEPUAIIBI, HCCIIe-
J0BaTh B MPOCTEHIIHX cliydasx GYHKIMA Ha MOHO-
TOHHOCTb, HAXOJUTh HAaNOOJIbIINE H HAUMEHBINNE
3HayeHus (PyHKIHIA; CTPOUTH Ipad Ky MHOTOWIe-
HOB C MCIOJB30BaHHEM allapara MaTeMarhye-
CKOTr0 aHAJIM3a; IPUMEHSTH POU3BOJHYIO IIPH pe-
IIEHAHN 3a7ay Ha [IBW)KCHHE; pellaTh IIPaKTHKO-
OpMEHTHPOBAHHbIE 3ajadi Ha Haubolble H
HavMEHBINKE 3HAYEHWS, Ha HAXOXICHWE IWyTH,
CKOPOCTH U YCKODEHHUS,

5) yMeH#re OIepHUPOBATH IOHATHAMHE: PAllH-
oHaIbHAd QYHKIMA, TOKa3aTeabHas QyHKIMS, CTe-
neHHasd (QyHKIHs, jorapudmudeckas QyHKIHA,
TpUrOHOMeTpUY€ecKHe (HyHKIMH, oOpaTHbIE QYHK-
IIMM; YMEHHE CTPOUTH rpadMKy H3ydeHHBIX (QYHK-
Ui, ACTI0JB30BATh TpapuKy MpH U3YYEeHHH MPO-
[IECCOB M 3aBUCHMOCTCH, IIpU pELICHUH 3a/1a4 U3
JAPYTUX y4eOHBIX IPEJMETOB 1 3a1a4 M3 pealbHOM
JKU3HH; BbIpaXarbh (GOpMyNaMH 3aBHCHMOCTH
MEXXy BEJIMIMHAMUY;

6) yMeHHe pemiaTb TEKCTOBBIC 3a/1a4y pas-
HBIX THIOB (B TOM YHCJIE Ha IPOLEHTHI, I0JH U Ya-
CTH, Ha IBIXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIYT, HAJOTH, 3a/laud W3 00JacTd yIpaBlIeHHS
JTWYHBIMH B CEMEMHBIMU (PHHAHCAMH); COCTABIIATE
BEID@KEHMS, YPAaBHEHHUs, HEPABEHCTBA M HX CH-
CTeMBI MO YCJIOBHIO 3a/auM, MCCJIENOBATh IOy~

YCHHOC PCINEHUE U OLICHNBATD IIpaBlIOI'IOII06HOCTI> I

pe3yiIbTaTOB;

7) yMeHHE OTIEPUPOBAThL MOHATHIMH: CPea-
Hee apuMeTHUecKoe, MejluaHa, Hauboubiiee H
HaMMeHbIIee 3HAYECHU S, pa3Max, JUCIepPCHsl, CTaH-
JApTHOE OTKJIOHEHHE YMCI0BOro Habopa; yMeHne
H3BIICKATh, MHTEPIPETHPOBATh HMH(OPMAIHUIO,
IpEACTaBJICHHYI0 B Ta0nulax, Ha JXuarpamMmax,
rpaguKax, OTPaXKAIOIIYI0 CBOWCTBA PEATBHBIX
IIPOIIECCOB U SIBIEHUN; IPEACTaBIATh MH(pOpMa-
UIO ¢ IOMOILIBI0 TaGiull ¥ AHarpamMM; HCCIelo-
BaTh CTAaTHCTHYECKHE JAHHbIE, B TOM YHCJIE C NIpH-
MEHEHHEM TpadUuecKuX METOIOB U 3JEKTPOHHBIX
CPEJICTB;

IIOJIHOTE OTBETA MJIM peLe-
Hus B 00beMe 70% - 89%,
Omnenka «3» cTaBuTCs IIPU
[IOJIHOTE OTBETA UM pellle-
Hus B 00peMe 51% - 69%,
OreHKa «2» CTaBUTCA IPH
IIOJIHOTE OTBETA HJIK pellle-
uus B oobpeme 50% u MeHee.




8) ymeHme onepHpoBaTh MOHATHAMU: CIIy-
YaWHBIHA OIIBIT M CTyYaiiHoe COOBITHE, BEPOATHOCTD
CIIy4alfHOTO COOBITHS, YMEHUE BBIYHCIIATh BEPOAT-
HOCTE C MCIIOJIB30BaHUEM IPaUUeCKUX METOOB;
IIPAMEHSTH HOPMYJIBI CII0XKEHUA ¥ YMHOKEHHS Be-
posTHOCTeH, KOMOHHATOPHBIE (aKThl B HOPMYIIBI
Ip¥ PELICHNH 3aa4; OLlEHHBaTh BEPOATHOCTH pe-
IBHBIX COOBITHIT; 3HAKOMCTBO CO CJIy4aiHBIMH Be-
JMYMHAMH; YMEHHE MPUBOJIUTL MPHUMEPHI IPOSB-
JIeHHsI 3aKOHA GOJIBIINX YHCE B IPUPOIHBIX U 00-
IIECTBEHHBIX SBICHUAX;

9) yMeHHe ONEpUPOBaTh IOHATHUSIMH:
TOYKA, NpsMas, IUIOCKOCTh, MPOCTPAHCTBO, JBY-
IPaHHBII YTOJ, CKPEIUBAIOIMECs IPAMBIE, mapa-
NENBHOCTS W TEPNEHANKYJSIPHOCTD INPAMBIX H
IUIOCKOCTEM, YTOJl MEXKIY NPsAMBIMH, YIrojl MEXITY
HPAMOIA U IIIOCKOCTBIO, YTOJI MEXY IIJIOCKOCTSIMH,
PacCTOsSHKE OT TOYKH JI0 IJOCKOCTH, PACCTOSIHIE

MEXIY MPSIMBIMH, PAacCTOSHHE MEXIY ILIOCKO-
CTSMH; YMEHHE UCIIOIb30BaTh IIPH PEUICHUH 3a/1a4
u3yveHHbIe GaKTh K TEOPEMBI NIAHUMETPHH, yMe-
HHE OILIEHKMBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO
MUDpa;

10) ymenmue onepupoBath OHATUAMHU:
MHOTOTPaHHMK, CEYeHHEe MHOTOTPaHHHUKa, KyO, na-
paleNenunes, Ipu3Ma, nupamua, purypa u 1o-
BEPXHOCTh BpAINEHMs, LUIMHID, KOHYC, IIap,
cepa, ceyennss GUrypsl BpalleHHs, IUIOCKOCTB,
Kacaromiascs cepbl, IIMINHAPa, KOHyca, MIomanhb
TIOBEPXHOCTH MMUpPAaMUbl, NPHU3MBI, KOHyca, IH-
NMUHApa, wiomans chepsbl, 00beM Kyba, IpsMo-
YTOJIBHOTO mapaJuieNienuIea, TUpPaMUIBbI,
IPU3MBI, HUJIMH/pa, KOHyca, 11apa; yMeHHe u300-
pakaTh MHOTOTPAHHUKHM W IIOBEPXHOCTH Bpare-

HUS, HX CEYEHHS OT PYKH, C TOMOIIBIO YEPTEIKHBIX
HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHHE
paclo3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; yMe-
HHE PaCIO3HaBaTh IIPABUIIbHLIE MHOTOTPAHHUKY;

11) ymenue onepupoBaTh IOHATHSIMHU: JIBU-
’KEHHE B IPOCTPAHCTBE, [10100HbIe GUIypPEL B IIPO-
CTPaHCTBE, MCIIONB30BaTh OTHOIICHUE IUIOMIA/LCH
IIOBEPXHOCTEH U 00BEMOB TMONOOHBIX (GHUIYp MpPH
pelneHny 3a1ad;

12) ymeHHEe BBIYUCIATL TEOMETPUYCCKHE
BEJIMYMHBI (IJIMHA, YroJ, oAb, 00beM, MIo-
Iab TIOBEPXHOCTH), HCIONIB3Ys H3yYeHHEIE (op-
MYJIBI 1 METOMBL;

13) ymeHHe onlepupOBaTh MOHATHIMH: TIPS~
MOYroJbHAs CHCTEMa KOOpIAMHAT, KOOPAWHATEI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAILSIPHOE

| IPOU3BCACHUC, yroja MexJy BEKTOpaMH, cyMMa




BEKTOPOB, IPOU3BEIECHUE BEKTOPA HA YUCJIO; HAaX0-
IMTh C TIOMOULIBIO U3YYCHHBIX (OpMYyI KOODPIH-
HAThl CEPENMHBI OTPE3Ka, PACCTOSHHE MEXKIY
JIBYMsI TOUYKaMH, .
14) yMmenne BHIOMPATh NMOAXOAAIMA H3Y-
YeHHEIH MeToHd AJiA pElIeHUs 3a/1a4H, Pacro3Ha-
BaTh MareMaTHdeckue (akTbl H MaTeMaTHICCKUe
MOJIEJIH B IPAPOHBIX U OOIIIECTBEHHBIX SBJICHUSX,
B MCKYCCTBE; YMEHHE NIPUBOIHUTEL NPHMEphI MaTe-
MAaTHYECKHX OTKPBITHA POCCHHCKOW M MHPOBOH |
MaTeMaTH4YeCKON HAYKH.




