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BeeaeHue
HacToaiias nporpamma npeaHasHaweHa A8 NocTynawlwux Ka obyueHHwe no nporpaMmam
GakanaBprara Ha 6ase cpegHero npodeccHoHanbHoro obpazoBadis. JaHHas nporpamMma BCTYNHUTEALHOTO
ACTIBITAHNA pa3paboTaHa B COOTBETCTBHH C HANPABIEHHOCTLIO (Npodiinem) obpazoBaTenbHbiX NporpamMm
cpeaHero npodeccHoHanbHOrO 00pazoBaHHA. POACTBEHHbIX NporpamMman dakanaspuarta, Ha odyueHHe no
KOTOPbIM  OCYWECTBAASTC  NpWem.  POACTBEHHOCTb  ODpA30BAaTENLHBLIN  NPOCPAMM  CPeaHEero
npoeccuonansHoro ofpazoBaHWs W nporpamm OakanaBpuaTta. YCTAHABIHBAETCR YHHBEPCHTETOM B

NePeHHE BCTYNMHTEIBHbLIX MCTNBITAHHH.

l. TemaTuueckoe comepxkanue AHCUHTAHKBY

1. AnreGpa

1.1. Yucna, KOPHH M CTeneHH {(Ueasle vKCaa; CTeneHb ¢ HaTYpailbHbiM NoKazaresnem: Jpol,
MPOUEHTbI, PALWOHAIBHbIE YHCNA, CTENEHD € LENbIM 1OKa3aTeNeM; KOPEHb CTENEHN N = | W ero cBoNCTBa;
CTereHb ¢ paLidOHabHbIM NOKa3aTeNeM U e€ CBONCTBA: CBOHCTBE CTENEHN ¢ 1EHCTBUTENLHBIM 10KA3ATENEM )

1.2. OCHOBbI TPHMOHOMETPHH (CHHYC, KOCHHYC, TAHTEHC. KOTAHMEHC MPOH3BONBHOIO YI.a;
pafHaHHas mepa Yrna; CHHYC. KOCHHYC. TAHI€HC M KOTAHTEHC 4#CNa: OCHOBHLIE TPHTOHOMETPHUECKHE
TOXKAECTRA: POPMYJIbl NPHBEACHRA; CHHYC, KOCHHYC H TAHIEHC CYMMbl i PA3HOCTH IBYX YTNOB: CHHYC H
KOCHUHYC ABOHHOIO yria)

1.3. Jlorapu@mbl (norapudm vicna; norapnn Npon3Be1eHUA, YACTHOTO, CTENEHH; AECATHUHbIH U
HaTypanbHblH NOrapHdMel, YHCAO €)

1.4, TFipeoGpas3oBanus BbIPAKEHHH (npeobpazopaHus BblpaKeHHIT, BKNHOUAO LU X
apudMeTHYeCKHE onepauun; npeodpa3osaHui BbIPAKEHHH. BKMIOHAKUIILX ONEPAUNIO BO3BEACHUA B
cTeneHb; npeobpasoBanda BbIPAKEHHH, BKIIOYAOLWMX KOPHH HATYPalbHOW CTeNeHW:. npeodpasosaHHs
TPUrOHOMETPHUECKUX  BbIPAXKEHWH;  npeobpa3oBaHHe  BLIPAKEHHNA.  BKIOYAKWIKHX  ONEpaLrIo
NOrapu@MHUpoBaHus; MOAYAbL (aDCONKOTHAA BEITHUKHA) YHCNA)

2. YpAaBHEHHS A1 HEPABCHCTBA

2.1. YpaBHEHUA (KBAAPATHbBIE, PALHOHAMLHBIE, HPPAUHOHANbHBIE, TPHTOHOMETPIHECKHE,
NoKa3aTeNbHbIE U NOrapUPMHUUECKHE YPABHEHHA. PABHOCHIbIHOCTD YPABHEHHH, CHCTEM YPaBHEHUH;
NPOCTEHLIME CHCTEMB YPABHEHUE ¢ ABYMSA HENI3BECTHBIMH, OCHOBHbIE NPHEMbI PCLUEHIIS CHCTEM
ypaBHeHHi: NOACTAHOBKA, aNredpanyecKoe CAMKEHHE, BBEACHHE HOBLIX NEPEMEHHBIX! HCMNOIB30BAHKEe
CBOWHCTB M rpadikoB MYHKUHMA NPH pelleHHy YpaBHEHNIE, 1300pakeHne Ha KOOPIUHATHON N10CKOCTH
MHOKECTBR PEWEHHH YpaBHEHUH ¢ 1BYMA NEPEMEHHBIMU H WX CHCTEM, MPHMEHEHHE MaTEMaTHYECKHX

METOAOB ANA PCLlUeHHA
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COAEPXkATENLHBIX 38144 U3 PAINKYHBIX 0ONACTEH HAYKH M NPAaKTHKK: WHTEPNPETALMA pesynbTarta, yuéT
peaibHbIX OFPAHHYEHHI)

2.2, HepaeeHcTsa (KBaapatHble, pPAUMOHANbHBIC, [OKA3aTeNbHblE W AOrapHOMIUEcKHE
HEPABEHCTBA;, CHCTEMbl JIHHEHHBLIX HEPABEHCTB; CHCTEMbl HEPAaBEHCTB C  OJHOH  NepeMEeHHON;
PaBHOCUALHOCTb HEPABEHCTB, CHCTEM HEPABEHCTB, WCMOJb30BAHWE CBOWCTB W MPaHUKOB GyHKUMH npH
peWEHHH HEPABEHCTB; METOL HHTEPBAfOB; W300pakeHHe Ha KOOPAMHATHOW NJOCKOCTH MHOXECTBa
pelleHHi HEPABEHCTB ¢ IBYMSA NEPEMEHHBIMH H X CHCTEM)

3. ®yHKUHH

3.1. Onpeaenenne n rpauk GyHKUMK {(PYHKUUA, 00NACTs ONpPEaENeHUA PYHKLHKI MHOKECTBO
3HaueHHi PpyHKUKBH; rpadnk PyHKLUU. NPUMEPBI DYHKLHOHAIbHbIX 338BRCHMOCTEN B PeanbHbIX Npoueccax
H ABNEHMAX, 00paTHas yHKUHA W rpapuk obpaTHOH dy KN, PeodpasoBatus rpaduikoB: napannenbhblit
NepeHoc, CUMMETPUA OTHOCUTENbHO OCEH KOOPAKHAT)

3.2, DnemeHTapHoe  hecnenoBaHue  PYHKUWHE  (MOHOTOHHOCTb  (DYHKLUMM,  [POMEKYTKH
BO3PACTaHUA N YOIBAHUA; YETHOCTE U HEHETHOCTb By HKLUMHK, NEPUOANYHOCTD DYHKUHH; OFPAHHYEHHOCTD
OYHKUMHM; TOYKH IKCTPEMYMa (JTIOKAfbHOrO MaKCHMyMa M MWUHMMYMA) (yHKUMW; Hanboaoluee H
HauMeHbLIee 3HAYEHUA QYHKLUHH )

3.3. OcHoBHble 3aeMeHTapuble  (yHKUWK {AKHelHHas (QsHKLnA, eé rpapuk:  dyHKUKS,
OTHCBLIBAOWAA OOPATHYHO MPONOPUMOHANEHYIO 3ABHCHMMOCTL, €€ rpadnk. KpaapaTuyHas dyHkuws, eé
rpadguk; cTenedHan PYHKUMA C HATYpanbHbIM nokasaTenem, eé rpadHk; TPHIOHOMETPHUECKHE GYHKLMM, HX
rpaduky: nokazatenbHas GyHKUis, €€ rpaduk; norapudpmuueckan GyHkuus, e€ rpapnk)

4. Hauaaa maTeMaTHYECKOro aHaan3a

4.1. Tlpou3soaHas (novatne 0 NPOU3BOAHON QYHKUHH. NEOMETPHYUECKHH CMbICA NPOH3BOIHONM,
PHU3HUECKHH CMBICT NMPOMIBOAHON. HAXOMAGHHE CKOPOCTH AJs Mpouecca. 3ajaHHoro (Qopmynol uau
rpagHKoM; ypaBHeHHe KacaTenbHOH K TpaduKky PYHKHMH; NPOH3BOAHBIE CYMMbi, PA3HOCTH, NPOH3BEAEHHS,
YaCTHOTO; MPOU3BOAHbLIE OCHOBHBLIX IEMEHTAPHBIX YHKUHI; BTOpas npoH3soaHas H e€ (hPH3HUeCKHH
CMbICIT)

4.2, HUccnenosanue ¢GyHKUMH  (NpUMEHEHHe  MIPOU3BOAHOR K HMCCALI0BAHHKO  (BYHKUMH H
MOCTPOEHUO CPAPUKOB, NPHMEPBI HCTIONB3OBAHUA NPOU3BOAHONH AN HAXOAAEHHA HAHNYULIErO PELUSHHS B
NPUKAAAHBIX, B TOM YUCE COUNMANBHO - IKOHOMHUYECKMX, 381a4aX)

4.3. TleppoobGpa3Has W uHTErpan (riepBoobpasHble JNEMEHTApHBIX  (QYHKUMA, NpHMEpbi
NPUMEHEHHA nKTerpaia 8 HU3IHKE B FEOMETPHH)

5. leomeTpun



5.1, TlnaHumeTpus (TpeyroabHHK, NapanfelorpaMs. MpAMOYronbHHK, pomd, KBaapar, TpaneuHa,
OKPYXXHOCTE W KPYr: OKPYXHOCTb, BNHCAHHA B TPEYTONbHWK, H OKPYAKHOCTb, ONUCAHHAS OKONO
TPEYroTbHHKA;  MHOrOYrOJIbHMK 1M CYMMA  YII0B  BbIIYRAOMO  MHOFOYTONbHUKA,  MPABHIbHbIE
MHOTOYMONbHHKH. BNUCAHHAA OKPYAHOCTL H OMUCAHHAS OKPYAHOCTE NPABH.TEHOM G MHOTOYIONbHIEKE)

5.2. [llpambie W NNOCKOCTH B NPOCTPAHCTBE  (MEPECEKANOWMECH.  NApalIeibHble I
CKPELUMBANOULHECS NPAMbIE, NEPNEHAHKYTAPHOCTE IPAMBIX: MAPAIIEIbHOCTE APAMON M [(AOCKOCTH,
MPU3HAKA ¥ CBORCTBA; Mapanfie/ibHOCTe NIOCKOCTEH. NPH3HAKK H CBOMCTBA NEPIEHAMKY.ISPHOCTE NP MON
H NIOCKOCTH, NPU3HAKKW W CBOHCTBA; NEPNEHANKYRAP W HAKJOHHAd, Teopema O TPEX MepneHAUKyNApax:
AEPNeHAHKYNAPHOCTD MIOCKOCTEH, MPU3HAKH H CBOMCTRA; Napa1neNbHOE NPOSKTHPOBAHME U H30DpaKEHHE
NPOCTPAHCTBEHHBIX PUIYP)

5.3, MHororpasHuxn (npu3ma, e€ ocHoBanUA, HOKOBble pédpa, BbICOTA, OOKOBAsS MOBEPXHOCTL:
npsMas nNpu3ma; NpaBuibHas Npu3Ma. napanneaenunen; kyS: cummeTpun B Kybe. B napanielennnene:
nupamiaa. €& ocHosaHue, Ookosble pebpa. BbICOTA, GOKOBAS MOBEPXHOCTH, TPEYTOALHAA NHPAMMKIA:
npaeu/ibHan nupaMHiaa, CeYeHHA K)’6a, NpH3vbl, NUpaMilael; nNpeacTaeiaeHmwe O mpaBibHBIX
MHOrOrpaHHMKax (TeTpasap. kyd, 0KTanap, A0ASKa3Ip U HKOCcaIIp)

54, Tena v NOBEPXHOCTH BpaLEHUs (UHIHHAP, OCHOBAHHE. BbICOTA, HOKOBAA NOBEPXROCTD,
oDpasyloilas, pa3BEpTKa; KOHYC, OCHOBAHHE, BbICOTA, DOKOBAS NOBEPXHOCTL. 00Pasy KLAS. pa3BEPTKA: Wap
W chepa. X CeUeHHA)

5.5. Hsmepenue reoMeTpuuecknx BEAWMUH (BETHUKHAE YT, TPalycHas Mepa yraa, COOTBETCTBIHE
MEXKAY BETUYHHOR ¥ria v JNHHOH AYTY OKPYKHOCTH, yT0N MEXKIAY NPAMbIMK B NPOCTPAHCTBE, VIO MENK 1Y
MPAMOH M MNOCKOCTBHY, YOI MEALY MIOCKOCTAMMK. ANHHA OTPE3Ka., JIOMAHOH, OKPYRHOCTU: NEpUMeTp
MHOTOYTONbHMKA, PACCTORHKE OT TOHKK A0 ﬂ|J$IMOﬁ1 OT TOYKH [0 MNJI0CKOCTH, pPacCTOAHHS MEXKAY
napanne/ibHbiMH K CKPCLUHMBAKOLUIHUMHCA NDPAMbIMI pAaCcCTOARHE MEXKAY NApPALICNibHBIMH ITTOCRKOCTAM
[NoWals TPeyrodbHuKa, napanielorpaMya. TpaneUnH. Kpyra. CeKTopa: MI0WaIb N0BEPXHOCTH KOHYCA,
uianaapa, cdepbl; 00bEM KyDa. NPAMOYFONBHOIG MAPATAENSHNNEAA. [IHPAMIIbL. NPH3MBL LWHINHAPA,
KOHYCa. Wwapa)

5.6. KoOpanHaThb! ¥ BEKTOPBI (KOOPAUHATHI HA NPAMOIL, JeKAPTOBLI KOOPAHHATbL HA MAOCKOCTH U B
npocTpaHeTBe; HOPMyNa PacCTOAHNWA MEAY ABYMA TOUKAMIL. YPABHEHHE CPepbl, BEKTOP, MUAY. b BEKTOPA.
paBEHCTBO BEKTOPOB, CIOKEHUE 8CKTOPOB X YMHOMKEHHE BEKTOPa Ha HHCNO, KONAHWHEAPHbLIC BCRTOPSL! N
PA3NOKEHHE BEKTOPA MO ABYM HEKOJNHHEAPHBLIM BEKTOPaM; KOMIIAHAPHbLIE BEKTOPbI W Pa3iIOokEHHE MO
TPEM HEKOMN1aHAPpHbIM BEKTOPAM. KOOPAKHATLI BEKTOPA, CKATAPHOS NPOH3BEACHHE BEKTOPOB, ¥IOJ MEXAY
BEKTOpaMH)

6. 2AeMEHTBL KOMOHHATOPUKH, CTATHCTHRH H Y¢OPHH BEPOATHOCTEN
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6.1. DNeMEHTbE KOMOMHATOPHKK (NO0UEPEANLIA 1 OAHOBPCMEHHbIT BLIGOP: FOPMYAbl HHCNA
coueTatiit 0 NepecTaHoBoOK. bUHOM HbroTOHA)

6.2, Dnementul CTAaTHCIUKK (TabAHUHOE it rpadHueckos MPEACTABICHUE JAHHBIX. YHCNOBLIE
XAPAKTEPUCTHKH PANOB AAlINLIX}

6.3, DNCMCHTBI TCOPHH BCPOATHOCTCH (BCPOXTHOCTH COOBITUH; NIPUMEPhl  HCNONb30BAHHA

BEPOSTHOCTEH N CTATUCTUKH NPH PEIICHUN NPHKAAAHBIX 3a7a')



II. TpeGoBarusa k ypoBHI0 NEATOTOBRN AGHTYPHEHTOB, OCBOEHNE KOTOPbLIX MPOBEPAETCst HA

IK3amene
basopa#n vacrte

1. ¥MeTb BbiNOAHATL 1Peofpa3oBaHIg # BHIYHCAEHIIN

L1, BuINOAHATS apudMETHYECKHE AeHiCTBHA, COYRTas YCTHLIC H NUCbMEHHBIE TIPHEMBI: HAXOAHTD
3HAYEHHA KOPHA HATYPaNbHOW CTENSHW, CTENEHH C PALMOHATBHLIM NOKa3aTes eM, norapudma

1.2, BbIYHCNATL 3HAYEHHA YNCTOBBLIX U OYKBEHHbIX BblpakeHWH, OCYLUECTBAAA HEOOX0AUMble
NOACTAHOBKM i NpeodpasoBadui

1.3, TlpoBOANTL NO M3BECTHLIM GOPMYNAM U NpaBunam NpeodpazoBanka Oy KBEHHbBIX BHIPAKEHHI,
BKNKYAOWIHX CTENEHH, PaAHKanbl, NOrapHPMbl W TPUTOHOMETPHYECKHE (DYHKLIMM

2. ¥YMeTb pemiaTh YpaBHEHUS H HEPABEHCTRA

2.1. Pewarb pauHOHaibHble, HPPALHOHAIbLHBE, MNOKA3ATENbHbIE, TPUTOHOMETPHYECKHE W
JIOTapU(PMHYECKIte YPABHEHHR, HX CHCTEMbI

2.2, Pewatb ypaBHEHNUA. NPOCTEHLUNE CUCTEMb) Y PABHEHHI, HCNONL3YS CBORCTBA BYHKUMIT 1T 18X
rpaguKOB; HCTIONBL30BATL 4014 NPHOAUKEHHOI'O PELUEHUA YPABHEHHH W HEPABEHCTE rpaduMeCKiii MeT0oA

2.3. PewaTb paunonabHble, NOKA3aTEAbHLIC $ NOrapUpMHIECKUE HEPABEHCTBA, HX CHETEMBbL

3. ¥MeTb BbIROAHATSL JEHCTBUA ¢ @YHKUHAMHK

3.1. Onpenenath 3HauesHe QYHKLUHK NO 3HAYCHHWIO APIYMEHTA NPH pasiuUHbIX cnocodax 3aaaHus
thyHKUHH;, ONUCBIBATE NO rpaduKy noseleHre W CBONCTBA GVHKUKY, HAXOAWTb N0 rpaduky QyHKUHM
HANDONbLIEE U HAMMEHDBLIER 3HAUCHHA; CTPOUTD MPAhHKH H3YHEHHbIX (PyHKUHIT

3.2. Bbluucaatb npoOU3BOAHBIE H NEPBOOOPAZHBIC IACMEHTAPHBIX QyHKLNI

3.3, MHcenenosarb B ApoCcTeRWNX cAyuasx (PyHKUNH HA MOHOTOHHOCTb, HAXOANTb HanbonbLee H
HaUMERbLUIEE 3HAYCHNSA Py RKLHH

4. YMeTb BBLINOABHTH ACHCTBHSL € TeOMETPHYECKIIMH  (HTYPaMH, KOODAHHATAMH H
BEKTOpaMH

4.1, PewaTk NNAHUMETPHYECKHUE 324dH (1A HAXOXKAEHHE FEOMETPHYECKUNX BENHUYUH (ATHB, YIUI0B,
niowaneit)

4.2. PewaTb NpocTeAILNE CTEPEOMETPUYECKHE 3a/1a4H HA HAXOXKACHIIE TCOMETPHYECKIN BEIIINK
(A01H, yraos, nuowanei. o6bemos)

5. YMeTh CTPOUTL U HCCJAeA0BATh NPOCTEHIIHE MATEMATHUECKHE MOLEIH



5.1. MoaennposaTe peaibHbie CHTYauMu Ha A3bIKe aireGpbl. COCTABIATh  YPABHEHA |
HePaBCHCTBA N0 YCNOBHKO 344a4H; UCCHELOBATH [OCTPOCHHbLIE MUJEIM ¢ HCNOALIOBAHNCM 4MTrapala
aniedpol

5.2, [lpoBOOMTL Q0KA3aTENbHBLIC PACCYIKIAEHHMA 1PY DELICHHI 331a4. OUCHUBATE JIOTHMECKYH)
IIPABUIILHOCTD PACCY KUSHNUH, PACNO3IHABATL JIOTHYECKHM HEKOPPEKTHBIE PACCY ALEH M5

5.3, Moue/npoBaTh pedsibHbIe CHTYAUHM HA A3BIKE TeOPHIt BEPOHIHOCTEH o CTATHCTHRM,
BbIYMCAATE B NPOCTENLLHMX CAYHAAX BEPOSTHOCTH CODbITHI

fpopuibHas wacrs

6. ¥YMeTh HCNHOUIL3ORATE NPHOOPETCHHLIC JHAHIA H ¥MCHHY 8 NPAKTHYCCKUH A€ e 1bHOCTI 1
NOBCCAHCBHOM KI3HH

6.1, AHaZIM3MPOBATL PEATLHBLIZ HHCIOBLIE AaHMbIE. HHOOPMAIHID CTATHCTHUECKOrO Xapakepa;
OCYULECTBAATL 1IPAKTHHECKNE pacueTbl N0 (opmynam: Mo1b30BATLCS OUEHKOH W MPHKIIAKOR (pH
NPAKTHYECKHX pacueTax

6.2, OnHCLIBaTL € NOMOLWLIO Y HKUWI pazinylible PeanbHLIE 3aBHCHMOCTH MEA Y BEAHUHIAMH W
MHTEPNPETHPORAThL MUX TPadUKN; H3BNEKATL WH(POPMALIIQ, NPEACTABAEHAYIO B TAOTHLAX, HA AHArPaMMaX.
rpadukax

6.3.  Pewath NPHKJIAAHBIC 34a4%1 COIMANLHO-IKOHOMHUECKONO XapakTepa Ha HanboNbuine i
HAHMEIIBLLLHE SHAYCHNS

6.4, Pewars 3a3a44 110 PHHAHCOROH MaTeMaTHKe: BKJAAbl, KPEAMTLI, 3318441 HA ONTHMATLIILIT

BbIGOD



