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1. TACINIOPT PABOYEH MPOI'PAMMbI OBLIEOBPA3OBATEJBLHON YYEBHOM
JANCHUTIVIMHBI MATEMATHUKA

I.1. ObsacTs npuMeHeHust NPOrpPaMmbI:

[Iporpamma  oOuweobpazoBarensuoit  yuebHoM  mucumruinuel  «MaTtemaTtukay
NpeJHasHaueHa Ul M3yueHuss  MaTeMaTHKH B NPOQECCHOHAIBHBIX — 00pa3zoBaTebHbIX
OpraHu3alysIX, Pealin3yiolnX 00pa3oBaTe/bHYIO MTporpaMmy cpeaHero obuiero obpazopanus B
fpenenax OCBOCHUS MPOrpaMMbl MOATOTOBKH CHEUMAIMCTOB CPEIHEro 3BeHa Ha 0a3ze OCHOBHOIO
obuiero 06pasoBanus 110 CNEUHUATLHOCTH TEXHUUECKOro MpOoQUIIs CpeaHero rnpod)ecCHOHaIbHOro
obpasosanus 20.02.04 «[Toxapuas 6e3onacHoCTbY
12 MCCTO y‘lC6llO|ul AHCHHILIHHLI B CTPYKTYpE nporpamMmabl nNoAroTOBKHM CrienmaJHCTOB
CpeHero 3pena:

Yuebnas aucuuminna «MaTtemaTikay sBiseTcs: yueOHbIM MPeaMETOM 0053aTeIbHOM
npeamMeTHoR obnactu «Matemaruika u nudopmarikay GPLOC cpennero obuiero obpazoBaHus.
Yuebnas nucumnninna «Matemartukay u3ydaercs B 0061eo6pa3oBaTeNnbHOM LUKIE yueGHOro
rnana [TICC3 na 6ase ocnosroro obuiero o6pazoBanus 1 ABSETCS NPOPUILHOMN
JHUCLHUIUIMHOH.

1.3. Hean u sagmaun yuebuoii amcuunianusl — TpeGOBAHHS K PE3YJbTATAM OCBOCHHS
y4eOHOI AHCHHIIHHDBL:

[Iporpamma opueHTHpPOBaHA HA HOCTHKEHHE CICAYIOLMX LIeeit:

* obecrieyenmne cPOPMUPOBAHHOCTH MPEACTABICHUN O COLMATBHDIX, KYTbTYPHBIX H
MCTOPHUYECKHX (PAKTOPax CTAHOBJICHHS MATEMaTHKH;

e olecrieyenue CPOpPMUPOBAHHOCTH JOTHYecKoro, QIFOPUTMHUCCKOTO "
MaTeMaTHUECKOrO MblLLIEHHS,

o olecrneuerne CHOPMUPOBAHHOCTH YMEHMH [MPUMEHSTH MOJYUEHHBIE 3HAHMS [IPH
PEUIEHHUH Pa3IMUHbIX 3a/au;

* obecrieuenre cHOPMHUPOBAHHOCTH NPEACTABIEHMH O MaTeMAaTHKE KAk  4acTH
o0LIeUenoBe eckoll  KYAbTYpbL,  YHHBEPCAILHOM  S3bIKE  HAYKH, [TO3BOJSIONIEM
OIMHUCBIBATL M H3YUaThb PealibHbIC MPOLIECCHI U SBIEHHS]

® VISl UCTIOJIL3OBAHMS B ITOBCEAHEBHON KU3HH U 0OeCreueH s BO3SMOKHOCTH YCIEITHOro
NPOAOIKEHHUsT 00pa30BaHMs M0 CHEUMATLHOCTSIM, HE CBA3AHHBIM C MPHKIALHbIM
MCIIONBL30BAHUEM MAaTEMATUKH.

[Tpodunusauns uenell matematiueckoro o6pasoBanus OTpakKaeTcs Ha BLIGOpE NPHOPUTETOBR B
opranmsauun - y4eOHOU medrtesbHoCTH  ofyuaromxcs. JUIS  TeXHHUECKOro, COLMAIbHO-
dKOHOMHMHUECKOro npoduiedl npodeccronanbioro 0bpaszosanus BLIGOP LEMeH cMelaeTcs B
MparMaTiieCKOM HamnpaBlIeHHH, NPeyCMaTPUBAIOLLEM YCHIICHHE U PACIIMPEHHE NPUKAALHOIO
Xapakrepa H3yqeHus MaTeMaTHKH, [MPEUMYIIECTBEHHON OpHEHTALMH Ha AIrOpUTMHUECKHl
CTHJIb NMO3HABATENBLHON ACSITENLHOCTH.
OcBoeHne coaepkanusi yueGHON JMCUHIUIMHBL «MaTemaThkay obecrneunpaer JOCTIDKEHHE
CTYAEHTAMH CIEAYIOUUX PE3yALTATOR:
* IHYHOCTHBIX:
— C)OPMHPOBAHHOCTD MPEACTABICHHH O MATEMATHKE KAK YHHBEPCATLHOM SI3bIKE
HayKH, CPEACTBE MOJCIMPOBAHMS ABICHUH 1 IIPOLECCOB, MAEAX U METOAAX MATEMATHKH:
~ MOHUMAHHE 3HAYMMOCTH MATEMATHKY JUISl HAYUHO-TEXHUIECKOTro nporpecca,
cpOpMHPOBAHHOCTE OTHOLICHHUS K MATEMATHKE KAK K YACTH 0BLIEUe/I0BEUecKOil
KYJBTYPBI HePEe3 3HAKOMCTBO C UCTOPHEH pa3zBUTHSI MATEMATHKH, YBOIOLMEH
MaTeMaTHYEeCKUX HIEH:
T PasBUTHC JIOTUUECKOrO MBILICHHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHHS. aIroOpUTMHUECKOH
KYJABTYPbL,  KPUTHHHOCTH  MBILLICHHS  HA  ypoBue, HeoOXo[MMOM Juls  GyayLueit
NPOPECCHOHANLHON ACATENLHOCTH. LISt 1POJIOJIKEH S 00PA30BAHHUS 1 camoobpazoBanusi;
~ OBJIAICHHE MATEMATHUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOIMMBIMH B I10-
BCEIHEBHOH KM 3HH. JUISL OCBOEHHS CMEIKHDBIX €CTECTBEHHO-HAYHHBIX JMCLUILTHH U
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AMCUMIUIMH NMPOPECCHOHANBLHOIO LHKA, U] TOJyUeH st 00pa3zoBanus B 001acTsX,
He TpedyIoWMX yriyOneHHOH MaTeMaTHYeCKOH MOATOTOBKHU,
— TOTOBHOCTB U CIIOCOOHOCTL K 00Pa30BaHMIO, B TOM YHCIIE caMOOOPa30BaHUIO,
Ha MPOTSHKEHNWM BCEH MKM3HU; CO3HATENLHOC OTHOLICHHUE K HENPEPLIBHOMY 00pa3oBaHHIO KAK
YCJIOBUIO YCMEWHON NMPO(eCCHOHANLHON U OOLECTBEHHON AEATENBLHOCTH,
~ FOTOBHOCTb H CIIOCOOHOCTb K CAMOCTOSITENIBHON TBOPUECKOH U OTBETCTBEHHOM
JIeATEIbHOCTH;
— TOTOBHOCTb K  KOMJICKTHBHOW paboTe, COTPYIHHUECTBY CO CBEPCTHMKAMH B
obpazoBaTeNbHOM, OGLICCTBEHHO TMOJE3HON, yueBHO-HCCIEA0BATEILCKON, MPOEKTHOH H
JPYTrUX BUAAX JESITENBHOCTH,
~ OTHOLIEHHE K NPOPECcCHOHANLHOMN AeSTeNLHOCTH KaK BOSMOKHOCTH YUaCTHS B PCLICHHH
JIMYHBIX, OOLIECTBEHHBIX. TOCY AAPCTBEHHDIX, OOLIEHAIHOHANLHBIX TPOGIEM:;

* MeTanpeamMerTibIX:
~ YMEHHE CaMOCTOSITENIbHO OMPENESATh UEJIH ACSITeNIbBHOCTH W COCTABJISITE [1JIAHBI
ACATENILHOCTH,  CAMOCTOATENBHO  OCYLICCTBIATL, KOHTPONMPOBATL M KOPPEKTHPOBATEH
JCSATENBHOCTD, MCIONBL30BATL BCE BO3MOXKHLIE PECYPCHI JUISL HOCTHIKEHHS TTOCTABICHHBIX
LesIel M peasiM3alny MIaHoB AesTeNbHOCTH, BLIOHPATh YCIEUnble CTPaTerui B Pa3IHUHbIX
CUTYAalUsX,
— YMEHHE MPOJYKTHBHO 001IATHLCS 1 B3aHMO/ICHCTBOBATD B [POLECCE COBMECTHOI
ACATSILHOCTH,  YUMTBIBATL MO3MUMHU  JAPYTHX  YUACTHHUKOB ACATENBLHOCTH, PPEKTUBHO
paspewaTb KOHQAUKTI;
T BJAJCHME HABbIKAMM  TO3HABATE/BLHOH, yueOHO-HCCNEN0BATENLCKON U NPOEKTHO
JCSATCABHOCTH,  HaBbIKAMM  paspeulenus npobnem; crocoOHOCTL M TOTOBHOCTL K
CaMOCTOSITC/ILHOMY  TIOMCKY  METOJ0B  PELICHHMs MPaKTHYECKHX  3aja4, M[PUMEHEHHIO
Pa3IMYHBIX METOA0B MO3HAHUSL;
~ TOTOBHOCTb M CMOCOOHOCTL K CAMOCTOSITENLHON HH(OPMALMOHHO-TIO3HABATE I bHOMN
ACATEILHOCTH, BKIIIOUAS YMEHHE OPHEHTHPOBATLCS B PA3JIMUHBIX HCTOUMHMKAX WH(YOpPMALMH,
KPUTHHECKH OLCHMBATL W MHTEPINPETHPOBATL MH(DOPMALHMIO, MOJYUAEMYIO H3 DPa3THUHBIX
HUCTOUHHKOB;
~ BJIAJICHHE A3BLIKOBBIMH CPEICTBAMMU: YMEHHE SICHO, JIOFHYHO W TOMHO U3J1araTh
CBOIO TOUKY 3PEHHs. HCNOML30BATH AAEKBATHDIE SI3LIKOBBIE CPEACTBA;
~ BJIAJCHNE HABBIKAMY [TO3HABATENLHOH pe(IeKcHH KaK OCO3HAHMS COBEpLIAEMBIX
ICHCTBHH W MBICIHTESILHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUM, TpaHMiL
CBOCTO 3HAHHMS W HE3HAHMS, HOBDBIX TO3HABATENBHbIX 3a/1a4 U CPEJCTB JUISIHX
JOCTHIKEHHS;
~ HEJICYCTPEMIICHHOCTD B ITOUCKAX W IPUHATHH PELeHH, COOBpa3sHTENLHOCTb H
MHTYULMS,  pasBUTOCTL MPOCTPAHCTBEHHBIX MPEACTAB/ICHHUIT; CIIOCOBHOCTL BOCHPUHMMATD
KpacoTy ¥ rapMOHHIO MUPA;

* IpeAMEeTHDLIX:

dnemen vl Meopuu MHOICECIE U MAMEMAMUYECKOL T02UKIL,

OnepupoBaTh Ha 6a30BOM ypOBHE MOHSTHAMM: KOHEUHOE MHOKECTBO. ICMEHT MHOMKECTBA,
[IOAMHOXECTBO.  MepeceyeHHe W 0OBbEJAMHEHHE MHOMKECTB., UYMCIIOBLIE MHOYXKECTBA Ha
KOOPAMHATHON NPSMON, OTPE30K, HHTEPBAJ,

OmepupoBaTh Ha 0Oa30BOM yYPOBHE MOHSITHAMM: YTBEpIKICHHE, OTPHULAHUE YTBEPXKJICHUS,
HCTUHHBIC W JIOXKHBIC  YTBEPXKACHMs, T[PUUMHA, CIEACTBHE, YacTHLIM ciydail  obiiero
YTBEPIJIEHUS!, KOHTPIIpHUME];

HAXOLMTL MepeceveHne U odbenHente IBYX MHOXECTB, NMpEACTaBICHHDIX rpa)myeckn Ha
YHCNOBOH MPSIMOT;

CTPOMTL  HA  YHMCIOBOH  MNPSIMOH  MOJMHOXECTBO — UMCJIOBOTO  MHOXKECTBA.  3a/aHHOE
MPOCTERLIMMH YCIIOBUSMH:

PAClo3HABATb  JIOXHBIC  YTBEPIKICHHS, OWMOKM B pacCy:KAEHUsX. B TOM UMCiE C
UCIIONIB30BAHHEM KOHTPIIPUMEPOB,
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B nogeednesuol JACusni u NPy uzyvenuu Opyeux npedmMemos,

—~  WCIOJIb30BaTh YHUCIOBbIE MHOMKECTBA HA KOOPAWHATHOHW NPSIMOH U1 ONHUCAHUS PeasbHBIX
MPOLIECCOB U SIBJICHHH,
~  TIPOBOJMTDL JIOTHUECKUE PACCYIAEHUS B CUTYALUSIX [TOBCEIHEBHON IKHU3HMU.

Yucaa u svipascernua.

—  OrnepupoBaTs Ha 0230BOM YPOBHE NOHATHAMMU: LEJIOE YUCHO, ACTHMOCTD YHCET,
0bbIKHOBEHHAs! APOOL., AecsaTHUHAas Apo0b, PAMOHANILHOE UHCIO, TPUOMMKEHHOE 3HAYEHHE
YHCIIA, YaCTh, J0JIsI, OTHOLUCHHE, ITPOLUECHT., MOBBILICHUE W MOHMIKEHHE HA 3aaHHOE UHCIO
POLEHTOB, MacLiuTad;

—  onepupoBarh Ha 0a30BOM YPOBHE MOHSITUAMU: Torapu(m ducia, TPUrOHOMETpHUECKast
OKPYIKHOCTb, TpaayCHas Mepa yrija, BeJiInuuHa yria. 3alaHHoro TOUKo# Ha
TPUTOHOMETPHUYECKOMN OKPYKHOCTH. CUHYC. KOCHHYC. TAHI€HC U KOTAHIEHC YIJIOB, MMEIOLLIHX
NIPOU3BOJILHYIO BEJIMUUHY;

—  BBIMOJHSATE apu(MeTHUUECKHE AEHCTBUS C LEIbIMU U PALIMOHATLHBIMH UHCIAMH;

~  BbINOJIHATH HECNOMKHbIE NTPeoOpazoBaHusl YMCIOBLIX BLIDOKEHHH, COAEPIALLIAX CTENEHH
upucest, 1100 KOPHK W3 uKces, 1100 norapuMel YUCeT,

—  CpaBHUBATb PallMOHAIbHbIE YHCIa MEX/Y CODOM:

—  OUEHMBaTb ¥ CPABHUBATHL C PALMOHATLHBLIMH UHCTAMU 3HAUCHHMS LEbIX CTENeHeH uucer,
KOpHEH HaTypalibHOH CTENEeHH U3 UKces, JorapupMoB UKCes B MPOCTLIX Caydasx;

—  n300paxaTh TOUKAMK Ha YMCJIOBOH NPSMOH LIEbIe U pallMOHAIbHbIC YUCIIA;

~  n300paxaTh TOUKAMH Ha YKCIOBOM MPSAMON LeNble CTEMEeHH Uncesl, KOPHU HATYpalibHOM!
CTETNEHH K3 UHCEJ, JIOrapH(Mbl UUCEIT B IIPOCTHIX CAyUasx;

~  BBINOJIHATE HECJIOMCHbIE TPeodpazoBaHust LEAbIX U APOOHO-pALIMOHANLHBIX OYKBEHHBIX
BBIPAYKEHUIA;

= BBbIPaXaTb B POCTEHLINX CyUasX W3 PaBEHCTBA OJHY MEPEMEHHYIO Yepes Apyrue;

—  BBIUMCATDL B [IPOCTBIX CITyYasiX 3HAYEHHUS YHUCTOBBIX U OYKBEHHBIX BBIPAKEHHUI,
OCYIIECTBJIsAss HEOOXOAMMBIE MTOACTAHOBKH W peobpa3oBaHus;

- 1300paxxaTh CXeMaTHUECKH YroJl. BEJHUHHA KOTOPOro BeIPAXKEHA B Mpajaycax;

—  OUEHHBATH 3HAKHK CHHYCA. KOCHHYCA, TAHTeHCa, KOTAHIEHCAa KOHKPETHBIX YIJIOB.

B nosceneBHON % HM3HU U NIPH H3YUCHHU APYTUX YUEOHBIX [PEIAMETOB:
= BbIMOJIHATE BLIYMCIEHHUS [IPHU PELIEHUU 3aa4 NPAKTHUECKOIo Xapakrepa,
—  BBINOJIHATL [TPAKTUUECKUE PACUETBI C UCIMOIB30BAHUEM TTPH HEOOXOAMMOCTH
CHPABOYHbIX MaTEPUATIOB M BBIUMCIWTEbHBIX YCTPOMCTR;
—  COOTHOCHTb peasibHbIe BEMUHHE], XaPAKTEPHCTHKH 0OBEKTOR OKPYKAIOLIETO MUPA C UX
KOHKPETHBIMH YUCJIOBBIMH 3HAUEHUSIMU;
MCNONb30BaTb METOAbI OKPYINEHNA, MPUOAWNKEHNA U NPUKUAKU NPU PELIeHUN NPaKTUYECKUX
3a/ay NoBCeAHEBHOMN KU3HN.
Ypasuenua u nepasencmea
— Pewars nunefnpie ypaBHeHUs 1 HEPABEHCTBA, KBAAPATHbIE YPABHEHHS;
— pewars jorapupmuueckue ypasuenus Buja log a (bx + ¢) = d u npocreiiue HepapeHcTa
Buaa log ax <d;
— pelaTh NoKasaTelbHbC ypaBHEHHS, Buaa abx+c= d (rme d MOXHO MpPEACTABUTH B BMIE
CTEINEHHW C OCHOBAHHMEM a) W MpocTeiiiine HepaBeHcTBa BHMaa ax< d (rne d moxHO
MPEACTaBUTL B BUAE CTENCHM C OCHOBAHHMEM a):;.



MPMBOIHTL HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHALIEro TPUrOHOMETPUUYECKOTO YPaBHEHHS
BUAA: Sin X = a, COS X = a, tg X = 4, Clg X = a, rge a — TabJUUYHOE 3HaAYEHUE
COOTBETCTBYIOLLEH TPUTOHOMETPHUECKOH (DYHKLIMH.

B noBceiHEeBHOH KU3HHU U [IPH H3YUCHUH JIPYTHX TTPEAMETOB!

COCTaBIsITh M pEUIaATh YPaBHCHUIA H CHCTEMBbI ypaBHCHHﬁ [pyu  PCUICHHUKW HECJIOIKHbLIX
[IpaKTUHECKUX 3aaad.

Dyuruuu.

OH@pMpOBaTb Ha 6a30BOM YPOBHC NOHATHAMMK. 3aBUCUMOCTL BEJIMUWH, (])}/I'II(LII/UI, AprymMeHT
H 3HAYCHHUC (])}/HKU,I/II/I, 00J1aCTh ONnpeLicsICHNUS H MHOXECTBO SHAUCHUHN (l)YHKLII’II/I, Fpa(l)I/IK
3aBHCHMOCTH, rpa(l)m (l)}/HKLLI/IM, HYJIH (l)yHl(LlI/II/L INPOMCIKYTKH  3HAKOIIOCTOSIHCTBA,
BO3pacTaHKC Ha YHC/IOBOM TTPOMEMWYTKE, y6bmanne Ha YMCJIOBOM IMPOMEKYTKE, Hanboiblee
M HanMeHbpUIeC 3Ha'UCHHE (1))/HKIJ,HI’I Ha YHMCIIOBOM ITPOMEKYTKE, TCPHOIHYCCKA (l)yHKLlHSl.
NEPHOL,

OnepupoBaThL Ha 0azoBoM YPOBHE NOMHATHAMU! NpaMast H 06]321"["]‘1{151 [PONOPUHOHANBLHOCTDL

nuHeiHas, KBapaTH4Hasl, norapudpmuueckast " roKasaresbHast QyHKLHH,
TPUTOHOMETpHUYECKHE (DYHKLHUH;
pacro3HaBaTh rpauku DJIEMEHTApPHbLIX  (PYHKIIME: NpsSIMOH u  oOparHoit

POMOPUHOHANIBHOCTH, JIMHEHHON, KBaApaTH4YHON, Jorapu(PpMHUUECKOl M MoKa3aTeabHOMN
(GyHKLUHMH, TPHTOHOMETPUUECCKUX (PYHKLINI;

COOTHOCHTH IPa MK dEMEHTAPHBIX QYHKLUI: TpsMOi U 06paTHO NPONOPLUOHATILHOCTH,
JIMHEHHOH, KBaApaTHuHOH, sorapupMUUecKoi H nokasartenbHon (pyHKLHIA,
TPUTOHOMETPHUECKUX (DYHKUHH ¢ POpMyNIamMu, KOTOPBIMH OHU 3a0aHbl;

HaXOJUTb MO rpapuKy MpUOIMIKEHHO 3HAUCHHST PYHKLMH B 3aJaHHbIX TOUKAX;

onpenensaTh no rpa(uKy CBOWCTBA (YHKUMH (HYJH, NPOMEKYTKM 3HAKONOCTOSHCTRA,
MPOMEXYTKH MOHOTOHHOCTH, HANDObLIME W HAUMEHBILME 3HAUCHUS U T.I1.);

CTPOHUTL ICKU3 rpaduka (YHKLHMH, YIOBJIETBOPSIOLIEH MPHBEACHHOMY HABOpY YCIOBHii
(IpoMEeXyTKM BO3pacTaHus / yObiBaHusl, 3HadeHue (PYHKUHM B 3a4aHHON TOUKE, TOUKH
SKCTPEMYMOB M T.JL.).

B noBcenneBHON KU3HK M NIPH H3YUEHUH APYTHX MTPEAMETOB:

OIpelessiTh 110 rpaduKam CBOMCTBA peasibHbIX NPOUECCOB U 3aBUCHMOCTEN (HAMBOJIbIINE U
HAaUMCHBIIME  3HAUEHHs,  TPOMEKYTKH  BO3pACTaHUs M yObIBAHMS,  [POMEKYTKH
3HaKOMOCTOSIHCTBA U T.I1.);

HHTEPNPETHPOBATDL CBOMCTBA B KOMTEKCTE KOHI(pCTHOﬁ npalcmqecxoﬁ CUTYalluH.
DeMeH Mol MAMEMAMUYECKO20 AHAU3(.

Onepuposath Ha 6a30BOM YPOBHE MOHSTHAMU: NPOM3BOAHAS (PYHKLIMH B TOUKE, KACATENbHAS
K rpauKy (hYHKIHH. MPOU3BOAHAS (PYHKLMH,

OIpeae/siTh 3HAUEHHE NPOU3BOAHON (DYHKIHK B TOUKE M0 M300pAKEHHIO KacaTeNbHOH K
rpauky, NMPOBEACHHOM B 3TOH TOUKE;

pellaTs HeCJIOKHBIC 3aJaUl Ha NMPUMEHEHHE CBSA3M MEXKAY NPOMEXYTKAMH MOHOTOHHOCTH U
TOUKAMH dKCTpeMyMa (PYHKLHH, C OAHONW CTOPOHBI, M MPOMEIYTKAMH 3HAKOMOCTOSHCTBA H
HYJSIMH [IPOMU3BOAHOM 3TOH (DYHKLHM — C JPYro.

B MOBCEHERHOM XKHU3HH K NPy U3YUCHHH JIPYIHX [TPEAMETOB!

MOB3YSICh  rpaQMKamu, CPaBHMBATH CKOPOCTH  BO3PACTaHMs  (pOCTa, [IOBBILICHHS,
YBEJIMUEHMA M T.IL) WIKH CKOPOCTH YObIBauusi (MAieHHsl, CHHKEHUS, YMEHDBLICHHS 1 T.11.)
BEJIMUHMH B PeaibHbIX MPOLECcax;

COOTHOCHUTDL rpa(])mm PCAILHLIX  MpOLUEeCCOB U 3aBUCUMOCTEH ¢ UX OIMHCAHHIMH,
BIJIIOUAIOMMK  XAPAKTEPUCTHKKM  CKOPOCTH  u3MeHeHHst (OblcTpblii  pocT,  mnaskoe
MIOHWKEHHUE U T.I1.).



HCITOJTL30BATL F]DZ](])I/IKI/I PCAIbLHBLIX MPOLIECCOB JUIsT PCILICHKWSI HECCTOWHBIX MTPHKIAAHbBIX 3alatl,
B TOM YUNCJIC ONpeae/ists 1o F])El(l)lfll()/ CKOpOCTL XO0[a Ipoliecca.

Cmamucmura u meopua 6’8])0}”1"106‘}11812, JOCHKA U K().M6!!”(1/110[)!”(‘(1.

OnepupoBarb Ha 0d30BOM YPOBHE OCHOBHBIMH ONHUCATE/IBHBIMU  XapaKkTepPUCTHKAMY
upcaoBoro Habopa: cpenHee apu(pmernueckoe. MmeauaHa, Hanbosbilee W HaUMEHbLIee
3HAYCHUS,

OMNepupoBaTh Ha 0A30BOM YPOBHE MOHATHIIMH: 4aCTOTa W BEPOSTHOCTL COOBLITHSI, CITyHaiHbIM
BLIOOP, OMBITEI C PABHOBO3MOMKHBIMH MIEMEHTAPHBIMH COOBITHIMMU,

BLIUMCIISITh BEPOSITHOCTH COOBITUH Ha OCHOBE [TOJCUETA UMCIA HCXOUO0B,

B nosceHeBHON MU3HU U MPH UBYHCHNUH APYTHUX MTPEAMETOB.

OLICHHUBATL W CPABHUBATDL B [IPOCTLIX CITYYasiX BEPOSITHOCTH coObITHH B pCEUII:HOl\/’i ACHU3HH,

UMTaTh, CONOCTABJISTL, CPaABHUBATL, HHTCPIPETHPOBATL B TPOCThIX Cliyvdasx pealjibHble

HaHHBIEC, MTPEACTABIICHHLIC B BHAEC TabauIL, Auarpamm, F})El(])I/IICOB.

Texcmogoie 3a0auu.

Pewarb HEC/I0XKHbBIE TEKCTOBbIE 3a/1aui Pa3HbIX THIIOB;

aHalM3MpoBaTh  YCIOBHE 3a4a4d. MpH  HEOOXOHMMOCTH CTPOMTL Uil €€  peLleHMUS
MaTeMaTHUYECKYIO MO,

MOHUMATEL M WCIMONB30BaTh Ui PELUEHHs 33434l MH(OPMALMIO, MPEJICTABICHHYIO B BHAE
TEKCTOBOH M CUMBOJILHOM 3aMMCH, CXeM, TaOJHLL, Auarpamm, rpa)ukoB, pucyHKOB;
AEHCTBOBATL 110 AJIrOPUTMY, COAEPIKALIEMYCS B YCIIOBUH 3a4a4H;

UCITOJL30BATD JIOMMUECKME PACCYKACHHUS TIPH PELICHUH 3a1auu;

paborath ¢ M3OBLITOYHBLIMH  YCNOBMSIMH, BbIOMpass M3 BCell  MH(pOpPMALMH, JaHHbIE,
HeOOXOMMMBIE ISl pelleHUs 3a1auu;

OCYLUECTBJISITh HECIIONKHDIN 11epedOp BO3MONKHBIX PELICHHH, BLIOHUDPAsS W3 HUX ONTHMABLHOE
10 KPUTEPHAM, CPOPMYIIHPOBAHHLIM B YCIOBHM;

AHAJIM3UPOBATL U MHTEPIPETHPOBATEL NOJYUEHHBIC PELICHHS] B KOHTEKCTE YCIOBUS 3aauH,
BLIOHPATL PELIEHHUS, He TPOTHBOPEUALLHE KOHTEKCTY;

pelarh 3a1a4M Ha pacueT CTOMMOCTH MOKYIOK, YCIIyT, MOE310K U T.I1.;

pelarh HECJIOkKHbBIC 3ajiaun, CBSI3aHHBLIE C J0JIEBbIM YUaCTHEM BO BJQJICHHH (PHPMOI,
NPeanpUITHEM, HEJBHIKHMOCTbIO;

pewaTth 3a1a4d Ha NPOCTbie NMPOLEHTb! (CHMCTEMBl CKHUIOK, KOMHUCCHHM) M HA BbIUMCIEHHE
CJIOMHBIX TPOUECHTOB B Pa3IMUYHBIX CXEMaX BKJIAJ0B, KPEAUTOB U HITOTEK;,

peuath MpaxKTHieckue 3a1a4u, TPeOylOLIMe MCIOMb30BAHNS OTPULIATEbHBIX YHCEN: Ha
ONPENENCHHE TEMIIEPATYPbL. HA ONPEAENEHHE NOJIOKEHHS Ha BPEMEHHON 0CH (10 HaLel Ipbl
WoTocne). Ha  BHOKCHHME JIEH@KHBIX  CPEACTB  (MPUXOA/pAcxod), Ha  ONpeiesicHHe
FTyOUHbBI/BBICOTHI U T.11.,

MCMOJBL30BATL MOHATHE MaciuTaba Ul HAXOMNKIACHUS! PACCTOSIHMN M AJIMH HA KapTax. riaHax
MECTHOCTH, IUIaHAX MTOMELUEHNH, BRIKPOiKaX. MpH paboTe Ha KOMITLIOTEPE U T.II.

B nosceineBHON XU3HKM U NTPH U3YUEHUH APYTHX TTPEAMETOB:
pelarb HECJIOMHBIC MPAKTUUCCKHE 3a1aUK, BO3HHKAIOIME B CUTYALIMSIX [TOBCEAHEBHON KH3HH.
T'eomempua.

Onepuposats Ha 6a30BOM YPOBHE MOHATHUSIMHU: TOUKA, TPSIMAst, MJIOCKOCTh B NPOCTPAHCTRE,
NapauIeIbHOCTb U MEPNEHAUKYIIS PHOCTD MPSIMBIX U MJIOCKOCTEH !

pacriosHaBaTh OCHOBHBLIC BHIbl MHOIMOTPAHHMKOB (NMPHU3MA. MUpPAMHUIA, TPIMOYTONbHbIH
napasiesenunes. kyo);

n300paxarh H3yuaeMble (UIYpbl OT PYKH M C NPHMEHEHMEM [POCTbIX UEPTEIHBIX
MHCTPYMEHTOB;

Ae/ath (BLIHOCHDIC) MIOCKME YEPTEKH W3 PHUCYHKOB NPOCTBIX OOBEMHBIX (ULYP: BUA
CBEPXY. cOOKY, CHU3Y;



HN3BJCKaThb PIH(IJOPMEILLI/IIO O NMPOCTPAaHCTBEHHDBIX MTCOMETPHUHECKUX (l)HI“yp'dX, [npeacraplicHHyto
Ha YePTEeKaxX U PUCYHKaX:

NPUMEHATL TeopemMy [Tudaropa npu BLIMKHCICHUH 3EMEHTOB CTEPEOMETPHUECCKUX (PUTYD;
HaXOIMTb OObEMbl M IUIOUWIAAW [IOBEPXHOCTEH MPOCTEHIUMX  MHOFOTPAHHHKOB  C
IIpUMEHEHHEM (POpMYIT;

pacro3HaBaTh OCHOBHbBIE BHBI TeJ BpallleHUs (KOHYC, LMJIMHIP, cdepa U wap);

HaXOAUTb OOBEMbl W TIUIOWALM MOBEPXHOCTEH MPOCTEHIUMX MHOTOMPAaHHHKOB M Teh
BPALLEHHMS C IPUMEHEHUEM (POPMYJIL.

B nopceanesrnol »H3HM U MpKu U3YYUCHHUH JAPYTUX NPCAMETOB:

COOTHOCUTbL abCTPaKTHbIE N€OMETPHUYECKHE TOHSITUSI U (PAKThl C PEajibHbIMH YKH3HECHHBIMU
00BEKTAMU M CUTYALIUSIMU;

MCITONBL30BATh CBOWCTBA NMPOCTPAHCTBEHHBIX FEOMETPUUECKHUX (DUTYP AJisl PELICHHS] THITOBBIX
3ajau MpakTHUEeCKOro COAePIKAHMUS,

COOTHOCHTD TJIOLLLAAM NTOBEPXHOCTEH Te OAMHAKOBOH (POPMBI pasz/IMiHOro pamepa;
COOTHOCHTBL 00BEMBI COCYIOB OJAMHAKOBOH (POPMbI PA3IMUHOIO pazmepa.

OUEHMBATL (OPMY NPaBHILHOIO MHOIOTPAHHHKA MOCHE CHUJIOB, CPE30B H T.I1. (OMpPEACTSTH
KOJIMUECTBO BEPLIKH. pedep 1 rpaHe# MosydeHHbIX MHOTOIPAHHHKOB).
Bexmoputr u koopounamer ¢ npocmparncmee.

OH@[JI/IPOBEITI) Ha 0a30BOM YPOBHE NOHATHEM ACKAPTOBLI KOOPAWHATBI B [IPOCTPAHCTBE,

HaXOIUTh KOOPAMHATLI BEPILIUH 1<y6a 1 NPSIMOYT'OJIBHOTO Napasuiesiernuriesia.
I/ICIM()[)II}I MAMEMAMUKI.

OnuckIBaTL OTACNLHbIE BLIAAIOLLHECS PE3YJLTATDLI, MTOJIYUCHHBIC B XO/IC PA3BUTHS

MaTeMATHKH KaK HaAYyKK,

3HATL MPUMEPBI MaTEMaTHICCKHX O'I‘KprTI/II‘/‘I 1 UX aBTOPOB B CBSI3U C OTEUECCTBECHHOM U

BCEMUPHON HCTOPHEH;

MOHUMATL POJIL MATEMATHKH B Pa3BUTHH Pocenu.

Memooor mamemamuiu,

HPHMGI-ISITI) H3BCCTHLIC MCTOb! MMPH PELICHWH CTAHAAPTHLIX MAaTEMATHUYECCKHX 3aJal;
3aMevaThb 1 XapaKTepH30BaTh MaTeMaTHUCCKHUE 3aKOHOMEPHOCTH B ox<py>1<a1-01.uex¥1

IEHCTBUTENBLHOCTH,

1.4.

MMPUBOIAUTL MPUMEPBLI MATEMATHUYECKHX SaKOHOMepHOCTCf:] B IIpHpoae, B TOM YHUCIE
XapaxkTepu3yromMnX KpacoTy H  COBEPUICHCTBO OKPYXKAIOIIEro MHpa H FI]DOHSBCI{CI*II/II\/’I
HMCKYCCTBa.

Koanvecrso uacos Ha ocBoeHue nporpaMmbl yaedHoii AHcHHIHHbI:

MakCcHUManbHOH yueOHol narpysku obyuatolierocs - 351uac, B TOM uHcie;

o0s3aTeNLHON ay IMTOPHON yuebHON Harpysku obyuaowerocs - 234 uaca;
camocToATeNbHOH paboTel obyuarorerocs-1174uacos.



2. CTPYKTYPA U COAEPIKAHUE YUYEBHOM AU CUMIIJIMHDI

2.1. O0bem y4eOHoi AHCHHIAIHBI H BHABI y4eGHOI padoThI

Bua yuebuoii paborsl Obvem uacoe

MakcumanbHas yuebnast narpyska (cero) 351
ObsasaTenbHas ayqnTopHas yuebHasi Harpys3xa (scero) 234
B TOM UHCJIE:

Teopetnueckoe o0yuenue 118

NPAKTHYECKHE 3aHATHSI 116
Camocrosreannas padora obyuaromerocs (Bcero) 117
B TOM HHCJIE:
caMocTosiTebHas padoTa Hal HHAMBHAYATBLHBIM UCCICI0BAHUEM (ITPOCKTOM) 40

BHEAYAUTOPHAs CAMOCTOsITENbHAs paboTa 77
Hmoeosas ammecmayus ¢ hopye: IK3AMeEN
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3.XAPAKTEPHUCTUKA OCHOBHbBIX BHJOB YYEGHOW AESITEJLHOCTH

CTYAEHTOB

Conep:xanune obyuennst

XapakTepHCTHKA OCHOBHBLIX BHAOB AESITEJILHOCTH CTY/IGHTOB (HA
YpOBHe yueOHbIX /Ief CTBHI)

Brenenue

O3HakomIeHHe ¢ PONbIO MAaTeMaTHKH B HAyKe, TEXHHUKE, IKOHOMHUKE,
HHPOPMALMOHHBIX TEXHOJIOTHSIX U TPAKTHUECKON JCSTEILHOCTH.
O3HaKOMJICHHE C LEJISIMH U 3a/lauaMK U3YUCHHs MaTeMaTHKH [1PU
ocsoeHu npodeccuii CI1O u cneumansroctet CITO

AJITEBPA

Passutue noustus
O YHUCJIC

Buinoanenne apudmernueckrx NeHCTBUH HaA UKUCIaMH, coueTast
YCTHDBIE H MHCBMEHHDIC TTPHEMBI.

Haxoxnenue npubnmikenHpIx 3HaUeHUH BEJTMUHH W IIOrpetiHocTeif
BbIUHCIEHNH (a0COMOTHONR H OTHOCHTENLHOR ), CPABHEHHE UMCIOBBIX
BLIPAKEHHH,

Haxosxnenne omwnbok B 1peodpazoBaHusX W BEIYUCICHUSIX (OTHOCHTCS
KO BCEM MYHKTaM MPOrpaMmmbl)

KopHu, crenenu,
Jgorapupmbl

O3HakomiieHHe ¢ MOHSTHEM KOPHSI #-H CTENeHH, CBOWCTBAMH
PaAHKaJIOB M NPaBUIAMH CPABHEHMST KOPHEH.

MdopmysiupoBaHme orpeesieHUs] KOPHS U CBOHCTB KOPHEH.
Buruncnenne u cpaBHeHue KOpHeH, BbINOJIHEHUE TPHKWIKH 3HAYEHHUS
KOPHSI,

[IpeoGpazoBanmne UNCIOBBLIX M OYKBEHHBIX BBIPAKEHHH, COAEPIKALINX
paanKabl.

Brinoanenne pacueTos rno (popmysam. CoACPIKALLUM PaiHKabl,
OCYIIECTBJISASI HEOOXOAMMDBIE TTOJACTAHOBKH H Mpeodpa3zoBamusl,
Onpenenenre paBHOCHALHOCTH BhIpOKEHUH ¢ paaukanamu. Pewenne
MppallMoOHANbHBIX YPABHEHHI,

O3naKoMIIeHHE C TOHSTHEM CTENEHH C NEHCTBUTENLHLIM TOKA3aTENEM.
Haxosxnenne snauenuii crenexu, UCronb3ys npu HeoOX0AMMOCTH
MHCTPYMEHTAIbHBIE CPE/ICTBA.

3anuceiBanue KOpHs #-H CTENEHK B BUJIE CTENEHY ¢ APOOHLIM
rnokasaresiem 1 HaoGopoT.

DopmynrpoBanue CBOUCTB cTereneil. Beluncnenue creneqei ¢
PallMOHATILHBIM [TOKA3ATENIEM. BLIMTOIHEHUE PUKUAKH 3HAUCHHS
CTENEeHH, CpaBHeHHE CTEreHeH.

[IpeoGpazopanue YHCHOBBIX H OYKBEHHDBIX BbIpAKEHMIT, COLEPIKALLIX
CTENEeHH, NPUMEHSssl CBOHCTBA. Pelienye nokasare/ibHbIX ypaBHeHH i,
O3HaKoMIIEHHE ¢ TPUMEHCHHEM KOPHEH W CTEeneHel Mpu BhIYHCICHUH
CPEIHUX, JCJICHHH OTPE3Ka B «30JIOTOM CEUCHHUH»,
PeunennenprkajiibpX 3a1a4 Ha CAOKHDIE TPOLEHThI

[IpeoOpazosanue
anredpanyecKnx
BBEIPAXKEHNH

Bbrnonnenue npeobpazoBanuit BeIpaxeHUH, npumenenue GpopMys,
CBSI3QHHLIX CO CBOHCTBAMHM CTENEHeN U jlorapu(mos.
Onpenenenne o6nacTi A0MYCTUMBIX 3HAUCHHH TOrapHPMUUICCKOrO
BbIpa)KEHHsl.

Pewenue sorapumuveckux ypapnenui

OCHOBBI TPUTOHOMETPHUU

OCHOBHBIE MTOHSITHS

M3yuenne paananioro MeToaa U3MepeHus yriios BpalleHust MUX CBSI3H
¢ rpajycHol Mepoii. Mzobpaxkenne yrios Bpauienus Ha OKpyKHOCTH,
COOTHECCHHE BEJIMUMHBI YIJIA C €rO PACTIONOIKEHHEM.
dopmynnposanne onpeaeneHnit TPHFOHOMETPHUCCKHX PYHKLHHA s
YTJI0B TOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJLHOIO TPEYrodbHUKA U
OOBACHEHHE HX B3aHMOCBA3U

20




OcHoBHbIe
TPUTOHOMETPHYECKHE
TOXACCTBA

[TpuMeHeHHe OCHOBHbBIX TPHIOHOMETPHUECKHX TOMIECTB 15l
BLIMHCCHHS 3HAUEHH I TPUTOHOMETPHUYECKUX (DYHKLMH 10 OJHO#H U3
HUX

IIpeobpasoBanus M3yueHue 0CHOBHBIX (POPMYJT TPUIOHOMETPHH: (POPMYIIbI CIOKEHHUSI,
NPOCTENLINX YABOCHHS, MPeodpazoBaHus CyMMbl TPUTOHOMETPUYIECKUX (PYHKUMHA B
TPHTOHOMETPUUECKUX NIPOU3BEEHHUE U POU3BEEHUSI B CYMMY U ITPUMEHEHHE [TPU
BBIPAXKEHU I BLIMHCIIEHHH 3HAYEHHs TPUIOHOMETPHUECKOTO BBIPQKEHHS 1
YNPOLIEHHS €ro.
O3HaxkomsieHne co CBOWCTBAMH CHMMETPHH TOUECK Ha €IMHUYHOM
OKPYIKHOCTH M IIPUMEHEHHE HX JUUISI BLIBOJA (POPMYJT NPHUBEACHHS
[pocreitine Pelerne no gopmysiaM u TPUFOHOMETPHUYECKOMY KPYTY MPOCTER nx

TPUTOHOMETPHUCCKHUEC
YPaBHEHHS U HepaseHcmaed

TPUTOHOMETPUUECKUX YPABHEHHH,

[IpumeHenue oOLIMX METO/IOB PELICHUS YpaBHEHUH (MTpUBEACHHE K
JMHEHHOMY, KBa{paTHOMY, METOJL Pa3JIOKEHUsI Ha MHOXKHUTEIH,
3aMEHbI MePEMEHHON) MPH PEUICHUH TPHTOHOMETPHUCCKHX
YpaBHEHHH.

YMEeHHE 0TMEUATh Ha KPYre pelueH sl pocTeiinX
TPUTOHOMETPUUECKUX HEPABEHCTR

ApKCHHYC, apKKOCHHYC,
ApKTaHreHc yucra

O3uakomiieHne ¢ NoHsTHEM 00PATHBIX TPUIOHOMETPHUECKHX
QyHKIHiA,

Mayuenne ornpenenennii apkcHHyca, apKKOCHHYCA, apKTaHrenca
yucaa, QoOpMySIMpOBaHUE UX, H300paXKeHHE Ha eMHUYHOM
OKPYKHOCTH, MPUMEHEHHE MPU PELICHUH ypaBHEH U

O

YHKIIMH, UX CBOMCTBA U TPAGUKHU

OyHKUHH.
[TonusiTue o
HENIPEPBIBHOCTH (DYHKIIMH

O3HaKoMieHKe ¢ MOHSITHEM [IEPEMEHHOMR, IpUMEepaMu 3aBUCHMOCTEN
MEXY NePEMEHHBIMH.

O3nakoMJ/IeHKe ¢ NOHITHEM rpaduKa, Onpe/ie/eHue MpUHAIEKHOCTH
Touky rpaGuky Gyuxunu. Onpenenenue no Gopmylie npocreie
3aBUCHMOCTH, BUJa ee rpadpura. Boipaxenue rno Gopmysie 0aHOMN
NepeMEeHHON uepes apyrue.

Osnaxomienue ¢ orpenesicHueM pyHKLUHH, (POPMYITHPOBAHUE €ro.
Haxosxxnenne obsactu onpesiesieHus: 1 06J1acTy 3HAYEHUH PYHKLIH

CpolicTra QyHKIMH.
['paprueckas
uHTeprnperauns. [pumepsl
(GYHKUHOHAIBHBIX
3aBUCHMOCTEH B pealibHbIX
[MPOLIECcCax U sABJICHHSX

O3naxoMseHue ¢ rpuMepamu (pyHKIHOHANLHLIX 3aBUCUMOCTEH B
pealibHbIX NPOLECCax W3 CMEKHBIX JMCUMITIHH,

O3HakomIeHHe ¢ A0Ka3aTeNILHBIMK PACCYKACHUSIMU HEKOTOPLIX
CBOWCTB JIMHEHHON M KBaApaTHUHONH (YHKLKHA, NTpOBEAEHHE
HCCIeIOBAH NS THHERHON, KyCOUHO-THHEHHON, ApOOHO-TMHEHHON 1

KBaApaTHUHON (GyHKUMH, MocTpoeHne ux rpaQukos. [Toctpoenue n
yTeHHe

rpajuros (Gynxiuit. Mecnenosanue Gpyuxunu.

Cocrapnenue BUI0B QYHKIHI 110 JAHHOMY YCIOBHIO, PElIEHUE 3a1a4
Ha JKCTPEMYM.

Brinonnenue npeobpasosanuil rpadurka GyHKuuu

Ob6paruble GpyHKLHK

Wsyuenne nonsmus o6pamiioir ¢hynryuu, onpenenenye Buia u
nocmpoenue epaguxa oopamnoi pyuryuu, naxoxucoeiue ee obaacmu
onpedeaenus u obracmu suauenui. [puMenenue cBOHCTB
(pyHKuMHAnpy neeneoBanny ypaBHeHuil U peleHny 3aj1ad Ha
IKCTPEMYM.

O3naKoMJIEHHE C TTOHSITHEM CIIOWHON (PYHKIIHK

CreneHuele,
[oKasarelibHble,

Boranenenue snauetni (ynkuui 1o sHaueHmio apryMenTa.
Ornpesenenne nonoKkeH st TOUKH Ha rpaduKe Mo ee KOOpAHHATAM 1
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Jnorapu(pMuuecKue 1

TPUIOHOMETPHUYECKHE
(pynxunu. OOpatHbie
TPUTOHOMETPHUECKHE
(PyHKUHH

HaoboporT.

Vcnonb3zoBaHue cBOHCTB (pYHKIUM UIst CpABHEHHUST 3HAUECHUH
cTenenel u jorapu(pmos.

[TocTpoenne rpadMkoB cTENEHHBIX U JIOrapupMUIecKux PyHKLUUH,
Peurenne nokazaTenbHeIX 1 JIorapu(h)MUUECKUX YPABHEHUN 1
HEPABEHCTB 110 U3BECTHLIM AJITOPUTMAM.

O3HaKoMJIEHHE C NIOHSITHEM HEMPepbIBHON NepHoaAnuecKol (pyHKLINH,
(popmynupoBaHue CBOHCTB CHHYCA M KOCHHYCA, [TOCTPOEHHE
UXIpaUKOB.

O3HaKoMJIEHHE C MOHATHEM FapMOHUUYECKHX KoJsieGaHuil U MpuMepamu
rapMOHHMUYECKHX KoseOanui Juis ormucanus npoueccon s Gpusnke u
APYTHX 00s1acTaX 3HAHUSL,

O3HaKkoMIIeHHE C OHSTHEM PA3PbIBHOMN MEpHOIMUECKON (YHKLMH,
GopMyaupoBaHne CBOHCTB TAHIEHCA U KOTAHTEHCA, OCTPOCHHE UX
rpapuKos.

[Tpumenenue cBORCTB (PYHKIMH /UISI CpaBHEHMS! 3HAUYEH M
TPUTOHOMETPHUYECKHX (DYHKLIME, PEUICHUST TPUIOHOMETPUUECKHUX
ypaBHEHHH.

[Hocmpoenue epaghuros obpaminsix mpueonoyempuveckux Qyunyuil u
onpeoenenue no epapuram ux ceoucms.

Brinoanenne npeobpasoBanust rpaukos

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[locreioBarenbHOCTH

O3nakoMeHHE ¢ MOHSTHEM YHCIOBOH MTOCHE0BATENLHOCTH,
Crocodamu ee 3alaHusl, BEIYUCIICHUSIMH €€ UJICHOB.
O3naroauenue ¢ nousimuey npedeida noc1eo06amelsiocmi.
O3HaKOMJIEHHE C BBIMUCICHHEM CYMMbI GECKOHEUHOTO YHCIOBOrO
psla Ha NpUMepe BLIYHCIICHHSI CyMMbI OECKOHEUHO YOBIBAIOILEH
FeOMETPHUECKOH Mporpeccuu.

Peurenne 3a/1au Ha npuMeHeHHe GOPMYITLI CYMMbI GECKOHETHO
yObIBalollel reoMeTpHIeckoil nporpeccuiu

[TpousBoauas u ee
[MpUMEHeHUe

O3HaKOMJICHHE C MTOHSITHEM TTPOU3BOAHOIM.

Wsyuenne u Gopmynuposanie ee MEXaHHYECKOr0 U FeOMETPHUECKOr0
CMBICJIA, U3YUEHHE AJITOPHTMA BLIYMCIIEHUS [TPOH3BOAHOM Ha NpUMepe
BBIMHCIIEHHSI MTHOBEHHON CKOPOCTH M YIJIOBOr0 Koa(phuumenTa
KacaresabHOM,

CocraBsieHue ypaBHEHHS KacaTenpHol B 061emM Bue.

Yepoenune npapui AndGepenrpoBanis, TabiuLbl TPOH3BOILHBIX
JIEMEHTapHBIX (YHKUMH, MpUMeHeHne st Au(epenupoBans
(pyHKUMHA. cocTaBACHUS ypaBHEHHS KACATCILHOMN.

V3yqenue Teopem 0 CBsI3i CBOHCTB (ByHKIUMM H [IPOH3BOAHOI.
(dopmynupoBska ux.

[Tposenenne ¢ noMOLUILIO POU3BOAHON HCCHeA0BAHMS (YHKLIKH,
3alaHHOH (POPMYIION.

Ycranopnenye cBI31M CBOKCTB (PYHKLHUU U [IPOM3BOLHOMN 110 WX
rparikam.

[Tpumenenvie mpOU3BOAHOMN JUIS pellieHns 3a/1a4 Ha HAXOIKIEHHE
HAHOOTBLICT0, HAMMEHBLIErO 3HAUCHHS! 1 HA HAXOIKJIEHHE IKCTPEMyMa

[TeprooGpasnas
v MHTErpall

O3HakoMJIEHHE C [IOHSTHEM WHTErpasa u repBoodpa3zHoM.
V3yuenne npasuna Beluncienus nepsoobpasHoit u TEOPEMBI
Hriotona— Jleiibuuua.

Pewrenne 3anau na cBsi3b nepsooOpasHoii 1 ee NMPOU3BOIHOH,
BLIUHCIICHHE 1TEPBOOOpa3HOH ISl IaHHOM (yHKIHH.
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Peluenue 3aja4 Ha NPUMECHEHHWUEC NHTErpasna IUJist BbIYHCIECHUS
(l)VI.’jM“IGCKHX BCJIMUMH W TLIOLIAACH

YPABHEHUSI U HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
yPaBHEHHUH.
Hepasencraa u cuctemsb!
HEPABEHCTB ¢ ABYMsI
IEPEMEHHBIMHU

O3HaKOMJIEHHE € TIPOCTEHILINMU CBEACHUSIMH O KOPHSIX
areOpanyecknxX ypaBHEHHH, MOHSITUSIMH UCCIIEIOBAHHMS YPABHEHUH 1
CHCTEM YPaBHEHHIH.

VMsyuenue Teopun paBHOCHILHOCTH YPABHEHH I H €€ MIPUMEHEHHS.
[TosTOpeHMe 3amucy peLIeH s CTAHAAPTHBIX YPaBHEHUH, TPHEMOB
peobpasoBanns ypaBHEHH /sl CBEJICHHUS K CTAHIAPTHOMY
YPaBHEHHUIO,

Pewenne pallMOHaNbLHBIX, HPPALHOHAJIBHDbIX, [TOKA3ATC/IbHbIX H
TPUIOHOMETPHUECKUX YPABHEHUH H CHCTEM.

Vicnonksosanue cBOHCTB M rpadukoB GpyHKLUE A7 peruenus
ypasHennit. [ToBTOpeHHe OCHOBHBIX MPUEMOB PELIEHUS CHCTEM.
Pewienne ypaBHeHnit ¢ puMEHEHHEM BCEX MIPHEMOB (pasionkeHusl Ha
MHOYKHTEJNIH, BBEACHHS HOBbLIX HEM3BECTHBIX, MOCTAHOBKH,
rpauueckoro MeToa).

Pewienne cucrem ypaBHeHUH ¢ IpUMEHEHUEM Pa3IHUHBLIX CIIOCOBOB.
O3nakomsenne ¢ 0OLMMH BOMPOCAMH PELUEHHS HEPABEHCTB H
HCIOb30BAHKUE CBOHCTB M rpapHKOB QYHKUMH [IPH peLIEHH Y
HEPABEHCTR.

Pelenye HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM
pasiuyHbBIX CrIoco0oB,

[Ipumenenne maremMaTHIECKUX METOMOB ISl PELLEHMUSI
COAepIKaTeNIbHBIX 3a4a W3 pasjInuHbIX 00acTell HAyKU W ITPaKTHKH.
HureprpeTupoBanie pe3ysbTaToB ¢ YUETOM PeajibHLIX OrpaHHUYeHHil

IJEMEHTBLI KOMBH

HATOPHUKW, TEOPUU BEPOSITHOCTEN U CTATUCTUKHU

OCcHOBHBIE TOHATUS
KOMOMHATOPUKH

M3yuenne npasuna KOMOMHATOPUKH W [IPUMEHEHUE TIPH PELIEHHH
KOMOMHATOPHbBIX 3aau.

Perienne KoMOHHATOPHEIX 3384 METOAOM nepeGopa 1 M0 NpaBuIly
YMHOMXEHHUSL.

OsuaKomieHne ¢ MOHATHAMH KOMOMHATOPHKH: pa3MelIeHHIMHU.
COUCTAHHSIMH. [IEPECTAHOBKAMK H (POPMYSAMH JUISL UX BbIUUCIECHHUSI,
OO6wsacuenne v npumererne GOpMy.1 JUlsl BLIMHCIEHNS Pa3MELICHHH,
MEePECTAHOBOK ¥ COUETAHNHI MPU PELLCHMK 3aau.

Osnaxomienne ¢ 6uHoMoM HebioTona u tpeyronsHukom [Tackasis.
Perienie npaxtuiecknx 3anau ¢ MCIOIL30BAHMEM MOHSATHI U TTpaBHI
KOMOMHATOPHKH

DJIeMEHThl TEOPUH
BEPOSITHOCTEH

M3yuenue K1accuieckoro onpesienienus BepPOsSTHOCTH, CBOWCTR
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PacemoTpenne npumepoB Bblurciienus BepositocTed. Petenue sanay
Ha BLIUMCIIEHHE BEPOSITHOCTEH COOBITH I

IIpencraBneHne naHHbIx
(Tabnuubl, AMArpaMMBbl,
rpaukn)

O3HakomieHue ¢ MPEACTABIICHUEM YHUCIIOBLIX JAHHBLIX U UX
XAPAKTCPHUCTHKAMH.

Peruenne [NPaKTHUICCKHUX 3a1a4 Ha 06])'&60"1"1\’}’ HHUCHOBLIX AaMHbIX,
BbIMHCICHHE UX XAPAKTCPUCTHK

I'EOMETPUSI

[Tpsamble u nockocTu
B NIPOCTPAHCTBE

DopMyIMPOBKA U NMPHBEACHHE J0KA3ATENBCTB TPH3HAKOB
B3AUMHOTOPACIONIOKEHHA MPSMBIX W TIIOCKOCTEl. PacriosHaBaHue Ha
HEPTEIAR H MOZACIIAX PA3THUHDBIX CITYyYaeB B3aHMHOTO PacioiomKeH s
MPAMBIX ¥ VIOCKOCTEHR, apryMeHTHPOBAHKE CBOUX CYKAEHHI.
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dopMysiMpoBaHKE ONpeNeeHH, IIPU3HAKOB U CBOHCTB
napasyiesbHbIX 1 [epreHaANKYISIPHBIX TJIOCKOCTEN, ABYIPaHHBIX U
JIMHEHHBIX YITIOB.

BriroHenye mocTpoeHus yriioB MeXly NpsIMbIMK, TIPAMOH U
MJIOCKOCTbBIO, MEXKJY TJIOCKOCTSIMHU 10 ONMMCAHHIO W PaCO3HABAHHE UX
HAa MOZEISIX.

HpHM@HCHH@ [IPHU3HAKOB H CBOMCTB PACIIOJIOKECHHMA TIPIMBIX H
MJIOCKOCTEH NpH pelIEHMH 3a1ad.

M3o0pakenne Ha pUCYHKAX U KOHCTPYHPOBAHHME HA MOIENISIX
MePreHANKYISIPOB H HAKIOHHBIX K INIOCKOCTH, MPAMBIX,
napaueNbHBIX THIOCKOCTEH, YIIOB MEXY TTPSIMOM U MIIOCKOCTLIO U
000CHOBAHHKE NIOCTPOEHHUS.

Peuienune 3anau Ha BLIUUCICHHE FEOMETPHUECKUX BEJIMUKH.
OTnuCBIBAHKE PACCTOSHUS OT TOUKH JI0 IIOCKOCTH, OT NPIMOH 110
TJIOCKOCTH, MEXKY MIOCKOCTSMH, MEXK/LY CKPELLUBAIOLIMMHKCS
[IPAMbIMHA,

MEXKJ1Y NMPOU3BOJILHBIMU (PUIYpaMK B IPOCTPAHCTBE.
DopMyAUPOBaAHHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOAHHSAX
(Teopem CyLIeCTBOBAHMS, CBOHCTBA).

M300paxcenune Ha yeprexmax U MOJAEJSIX PACCTOSHUA H 0O0CHOBAHHE
CBOMX cyxaeHui. Ornpeienenne u BbIMMCIEHHE PACCTOSIHHIA B
npoctpancTie. [Ipumenenne Gopmyn U TeopeM MIIaHUMETPHH s
pELLIEHHS 3a/1a4.

O3HaKOMJICHHE C MOHATHEM NAaPAICIEHOTO MPOSKTHPOBAHUS H €r0
cBocTBaMU. Pop My 1uposane meopersl 0 nAOUAOU OPMOSOHANLHOU
APOCKYUL MHOCOYObHUKA.

[Tpumenenue teopun 11 060CHOBAHMS NOCTPOECHUH U BBIMMCIICHHH.
ApPrymMeHTHpPOBaHKHE CBOUX CYNACHHUH O B3aMMHOM PaChioOKEHUH
POCTPAHCTBEHHbBIX (PUTYD

MHororpaHH1uKH

OrnucaHue 1 XapakTePUCTHKA PA3IHUHBIX BHIOB MHOTOIPaHHUKOB,
TMEepeUnCIeHUE HX IEMEHTOB U CBOHCTB.

M300paceHne MHOrOrpaHHHKOB M BLITOHEHHE TOCTPOCHUS! Ha
M300paKEHUAX U MOJICIISIX MHOTOMPAHHHUKOB,

Broruncaenne aMHeMHbIX 3JIEMEHTOB U YIJIOB B ITPOCTPAHCTBEHHBIX
KOHQUTypaLmsIxX, apryMeHTHPOBAHHE CBOHX CYIKICHUH.
XapakTepUCTHKa M H300PaXKEHNUE CCUCHUSL, PU3GeHIMKL

MHOCOPANIURKOG, BBIMUCTICHHE riowaach FIOBGIJXHOCTCI\/JI.

[Toctpoenne npocteliunx ceueHnit Kyba, MPU3MbL, THPAMHIBI.
[Ipumenenne hakToB ¥ CBEJCHNH U3 MIAHUMETPHH.

OznaxomieHue ¢ BHUJIaMH CI/IMMGTPI/IFI B IPOCTPAHCTBE,
GopmynupoBanue onpeaeneHU 1 CBORCTE. XapakTepueTHKa
CUMMETPHH TeJT BPALLEHUS 1 MHOTOTPaHHHKOB.

[Ipumenenune cBOHCTB CHMMETPHH MU PellieHnH 3a1au.
Hcnonb3oBanne npuodpeTeHHbIX 3HAHUH /YISl UCCIIE0BAHUS 1
MOJENUPOBAHUS HECTONHBIX 3a/1a4.

M306paxerne 0CHOBHBIX MHOTOIPAHHHKOB M BbINOJHEHHE PHCYHKOB
10 yCJOBHSIM 3a1ay

Tena 1 noepxuocTH
BpalLEHHsI

OsnaxkomJyienne ¢ BUjaMH Tej Bpatenus, (popMyIupoBaHHe HX
OTpeleNeHnit U CBONUCTR,

DopMyaUPOBAHHE TEOPEM O CEUSHUH LIAPA MIIOCKOCTLIO U MIOCKOCTH,
KacarenbHOH K cepe.

XapakTepuCTHKa U H300pKEHHE TeN BPALICHMS, UX PA3BEPTKH,
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CeUeHHMUsl.

Pewienne 3ai1a4 Ha NOCTPOCHHE CEUCHUH, BbIMUCAEHHE IIHH,
paccTosHui, yrios, ruowanei. [popenenune jgoxasarenbHbIX
paccyKACHHUH MpH peLIeHny 3aad.

[TpumeneHue cBOMCTB CUMMETPHH TPH PELICHNH 3a/1a4 Ha Teja
BpaLleHUs, KOMOMHALIMIO Tel.

M306paeHne OCHOBHBLIX KPYTJIBIX TEJI H BBITIOJIHEHHE PUCYHKA 110
YCJIOBHIO 3aJa41

I/I3Mepenm B rcOMECTPHH

O3uakoMIIeHre ¢ IOHITUSIMY TIJI01aad ¥ 00beMa, akCHOMAaMHK U
CBOMCTBaMH.

PGIHCHHG 3aja4vd Ha BhIYHCHIeHHEe HHOUJ,EUIGI\//I ITIJIOCKH X (l)I/Ipr C
MPUMEHEHHEM COOTBETCTBYIOLIMX (opMYyJ M (paKTOB M3 MITAHUMETPHH.
M3yueHue TeopeM 0 BLIMHCAEHUHU 0OBEMOB NPOCTPAHCTBEHHLIX TEJ,
pelieHue 3a1a4 Ha puMeHeHue GopMyT BbIUHCICHHs 00bEMOB.
Msyuenne GpopMyst asist BBIUMCIICHHS TLUIOWAAEH TOBEPXHOCTEH
MHOTOTPaHHHUKOB U TeJI BPALLEHHUS.

O3HaKOMJIEHHE C METOJ0M BLIUMCIICHHS MJIOLIALN MOBEPXHOCTH
cepsl.

Peurenye 3anau Ha BoIuMCiICHHE TI0NLAACH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

KoopauHaTbl 1 BEKTOPEI

O3nakomiieHHe ¢ TOHSITHEM BekTopa. M3yueHue AekapToBOi CHCTEMBI
KOOPAMHAT B [IPOCTPAHCTBE, NOCTPOEHHUE M10 3aJaHHbIM KOOPAHHATAM
TOUEK M MJIOCKOCTEH, HAXOK/IEHHE KOOPAUHAT TOYEK,

Haxoxnenue ypaBHeHHH OKpPYXHOCTH, Chepbl, MJIOCKOCTH.
Beruncienne paccTosiHMA MEXY TOUKAMH.

M3yuenne cBONCTB BEKTOPHBIX BEJIMUMH, NPABHIT PA3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBHIT HAX OICHHSI
KOOPAMHAT BEKTOPa B MPOCTPAHCTBE, MPABHJI ACHCTBUH C BEKTOPaMH,
3aJaHHBIMK KOOPAHHATAMH.

[IpymeneHue TeopHH MPH PelIeHUH 3a1ay Ha JICHCTBYSI C BEKTOPAMHU.
M3yuenune ckanspHoro npous3BeeHns BEKTOPOB. BEKTOPHOIO
YypaBHEHMS NPAMON M IJIOCKOCTH. [IpuMeHenne TeOpHH Npu pelueHnu
3a/lau Ha AEHCTBUS C BEKTOPAMU, KOOPJAHHATHLIM METO/IL, [IPHMEHEHHE
BEKTOPOB JUJISl BLIMMCIICHHMS BEJIMUMH YIJIOB W PACCTOSIHUH,
OsnakomIieHte ¢ 0Ka3aTeIbCTBAMK TEOPEM CTEPEOMETPUH O
B3aMMHOM PacroOKeHUH MPSIMBIX U TNIOCKOCTEH ¢ UCITOIb30BAHUEM
BEKTOPOB




4. YCJIOBUSI PEAJIMU3ALUU YYEBHON JUCUUITJIUHBI

4.1. Tpe6osanus K MUHEMATLHOMY MATEPHAILHO-TEXHHUECKOMY 00ecredeH o
Ocsoenne nporpaMMbl yueGHOH AMCUHTUIMHEL «MaTtemaTtukay NpeanonaraeT Hajanumne
y4ebHOro kabuuera, B KOTOPOM MMEETCsi BOBMOKHOCTE 00ecneunTs 00y alommumMes CBOGOLHbIH
noctyn B MIHTepHeT BO Bpemsl yueGHOr0 3aHsITHS | B EpHO BHEYUEGHOM IesTeNbHOCTH.

HOM@LH@HI/IG kabunera JOJDKHO ObITh OCHAaICHO THUITOBLIM O60]Dy,[1()Bal'lH€M, B TOM
YUCIIe ClIeLHaTM3MPOBAHHON YUeOHOH MeOebIO U CpeICTBAMU 00YUEHHMSI, JOCTATOUHBIMHU IS
BBIMOJIHEHHS TPEOOBAHUH K YPOBHIO MOrOTOBKH 00YUaIOIUXCS.,

B kabunere noimKkHo ObITh MysIbTHMEAHITHOE 060PYIOBAHKE, TOCPEACTBOM KOTOPOrO
YUYACTHUKHM 06Pa30oBaTeILHOrO MpoLecca MOryT POCMATPUBATE BU3YATBHYIO HH(BOPMALIHIO 10
MaTeMaTHKE, CO3/1aBaTh [PE3EHTalllK, BUACOMATEPHUAIIBI, MHBIE JOKYMEHTEI,

B cocras yueOGHO-METOANUECKOrO i MATEPHANILHO-TEXHHUYECKOI0 00ecreueH s
NporpaMmbl yueOHOH IMCHHIUIMHBL «MaTtemMaTnka» BXOLIT:

MHOTO(GYHKLUMOHATLHBIH KOMITIEKC MPEnoaBaTests;

HarJIs AHbIC 10COOMs (KOMIIIEKTh! yueOHBIX TabIMIL, [IAKATOB, TOPTPETOB BhIAAIOLLHXCS
YUYEHDLIX-MaTEMaTHKOB U JIp.);

HH(POPMALIHOHHO-KOMMYHHUKATHBHBIE CPEJCTBA;

SKPaHHO-3BYKOBLIE M0COOMS;

KOMIIJIEKT TEXHHYCCKON IOKYMEHTALMK, B TOM UKMCJIE MacropTa Ha Cpe/IcTBa 00yueHus,
MHCTPYKUHH T10 UX HCITOJIBb30BAHUIO H TEXHHKE GE30MacHOCTH.

4.2. Unpopmannonnoe obecnevenne ofyuenus
Mepevens pexomenayeMbIxX yueSupIx n3ganmuii, 10M0JMHTEILHOI JHTEPATY PbI:

OCHOBHBIEC HCTOYHUKH:

I, Anrebpa u nauana maremaruueckoro ananusa: 10 knace: yueGHHK s
0b11e0bpaszoBaTenbHbIX OpraHu3aLmit: 6a30BbId U yriny6ieHHbIi YPOBHH
/C.M.Huxonbexuit (u ap.). — n3m.3-e. — Mocksa: Tpocsetnenne. 2016, — 431 ¢.: un. -
(PTOC) (MI'Y - wmkone) (Matemaruka:anrebpa W Hauana MaTeMaTHUECKOrO aHAK34,
reomeTpust). — bubnnorp.:c.428.- ISBN 978-5-09-037912-0.

o

Anrebpa 1 Hauana maTematHueckoro ananusa: 10 — 11 knacesl: yueGHUK st
obuieobpaszoaTebHbIX Opranusanmit: 6a308biil v yrnybnennsiit yposuu /LLLA. Asinmos
(1 1p.). —n3a.3-e. — Mocksa: [pocgetnenne, 2017, — 463 ¢.: ui. — (GIOC)
(Maremaruka:anrebpa u Hauana MaTeMaTHIECKOro aHaan3a, reOMeTpHs ). ~Ilpenm.ykas.
¢ 460. ISBN 978-5-09-045929-7..

3. Tloropenos A. B. T'eometpusi: 10 - 11 knacesl : yueGHUK st o0uieobpazoBarebHbIX
opranuzainuit: 6asosbli M npoduiabLHLIA ypohu / A. B. [Toropesios .— 13-e n3n. —
Mocksa : Ipocsenienne, 2014 .— 175 ¢. : un. — Bubnuorp.: ¢. 172-173 — ISBN 978-
5-09-032026-9.

4. Maremarnxa : yue6.ust yuaiuuxes yupexaennii cped. npod. obpazoanust / A. T,
Jlykankuu. - M. : I'DOTAP-Meana, 2014. - 320 ¢. - ISBN 978-5-9704-3094-1.

I[OHOHHI/ITCHI)H bIC UCTOUHHKHU:

. Bawmaxos MM, MaremaTtnka: yueGHUK JUlsl HAYATBHOTO U cpen.npod. obpazosanus./
M.M. bammvakos. - - 9-e usn. crep. — M.: Akazemus, 2014 — 251 ¢. un.-

20



(HpO(beccmHaﬂbHoe obpazoBanmye. O6Ul€06pa3OBaT€HbHHe Arcuunnuue)ISBN 978-5.
4468-0742-0.

o

batmakos, M.}, Maremaruia. 3ajaunnk: yuefoe rmocodue s HavanbHoro
npodeccuonasuoro Cpenatrero npodeccuonansroro obpasosanus / M, Y. bauimakon
—4-e u3p., crep. — Mockga ‘Axamemus, 2014 —~—414 ¢, : ui., rabyu, —

(ITpodeccuonanpioe 06pa3013a1-1Me.O6meoGpa3osaTeanble AUCLHIIIIMHLL) — [SBN
978-5-4468-0722-2.

3. Anrebpa i navang MaTemMaTnyeckoro ananusg, 10-11 knaccp;: yUueOHuK s
o0pasoBarenpypx OPTaHU3ALH ¢ npunosKemen Ha dnekTponHom Hocurere, [ox pen.
Kommoropoga AH., 22-e yapg. — M - Ilpocsewenne, 2016, — 384 ¢.,ISBN 978-5-09.
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM),

4. Martemarnxa g puMepax u 3anavax g oaAroTosku k EIM u MOCTYIIeHnIO B BY3: Yy
noc.JLT Slumenep, 2-¢ H3A., non. - M.: Bysosciui yuebuuk, HUI] MHDPA-M, 2016, -
336 ¢.: 60x90 1/16 (Iepennér) ISBN 978-5-9558-0401-9

5. Marematnia: yuebnug / A A lanasi, — 3-e H3L4., ucnp.u non, — M. - HH®DPA - M, 2017.
=544 ¢. ~ (Cpennee npodeccuonanpHoe obpazosanue), [SBN 978-5-16-012592-3 (print)
ISBN 978-5-16-102338-9 (online)
I/IHTepHeT-pecypcm:

l. www.feior.edu.ry (I/IH(])opMalmor~11-1He. TPEHHUPOROUHLIE 1 KOHTPOIbHEIE Marepuasbr),
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM

JAUCLHHUITJIMHDBI

KOHT[)OJH) H OLeHKA PE3yJIbTATOB OCBOCHMS y‘l@6HOﬁ JUCUHTIUIMHBI OCYLICCTBIIACTCH
nperogapare/ieM B poLecce NpoBeACHM NPAKTHUCCKNX 3AHSITHH, TECCTUPOBAHHU:L, a TAKIKE

BBIITOJIHCHHKA O6y‘IaIOLLlI/lMPICSI WHANBUAYaJIbHbBIX 3aJanui, HCCJIEIOBAHU.

Pesyabrarnt 00yuenus
(ocBOEHHBIC YMCHHSI, YCBOCHHBIC 3HAHHS)

DopMbI 1 METOALE
KOHTPOJISI H
OLIeHKH
pesyJabLTaToB
00yuenns

Dnaemenmubl meoput MHONCECHIE U MAMEMAMUYECKOL N10ZUKH,

OnepupoBaTh Ha 0A30BOM YPOBHE IOHSITUSIMH: KOHEUHOE MHOKECTBO,
IIEMEHT MHOXECTBA, [MOJMHOKECTBO, lepeceHeHne U 00bEeIMHEHUE
MHOYECTB, YACJIOBbIC MHOKECTBA HA KOOPAMHATHOH MpPSIMON, OTPE3OK,
WHTEpBAJ;

orepupoBatb Ha 0a3z0BOM  ypOBHE

HNOHATHUAMHK.  YTBEDIKICHUC,

OTpULIAHHE YTBEPIKJICHHMs, HCTUHHBIC M JIOKHbIC YTBEPHKICHUS,
NpUYuHA, CJAEJACTBHME, YACTHBIM ciyuaid oOLIEero yTBEpIKAEHMUS,
KOHTPIpUMED;

HaXOIMThL  nepecedyeHue MU 0O0bEAMHEHME  JBYX  MHOJMECTB,

MPeJCTaBICHHBIX IPapUUECKH HA YUCIIOBOU NPSIMOH;

CTPOUTL Ha YUCIOBOU MPSAMOMN MOJAMHOXKECTBO YHCIOBOIO MHOYKECTRA.,
38JJaHHOE MPOCTCHIIMMH YCJIOBHSAMHU;

pacro3HaBaTh JOXKHBIE YTBePIKIEHHs, OLIMOKH B PAcCyXKICHHSIX, B
TOM UHCJIE C HCITOJIL30BAHHEM KOHTPIPHMEPOB.

B nogcednesnon Jcuziu 1 npu usydeHun Opyeux npeoyemos:

—  HCIOJb30BaTh YMCJIOBLIC MHOMECTBA Ha KOOPIAUHATHON MpsSMOH AJ1sl
OTUCAHMS pPeasIbHBIX MPOLIECCOB U SIBICHUH;

IPOBOJIUTL JIOTHYECKHE PACCYIACHUSI B CHUTYyalUsIX TMOBCEAHEBHOI
YKH3HH.

Yucaa u evipasicenua.

- OnepupoBats Ha 6a30BOM YPOBHE MOHSITUSIMU: LIEI0C TUCIIO,
JEJIMMOCTD UM CESl, OObIKHOBEHHAs! APOOL, JeCsITHUHAS APOOD,
PaLHOHANIBLHOE YKCIIO, NPHONHKEHHOE 3HAUCHHE YMCIIa, YaCTh, [0S,
OTHOLUEHHE, IIPOLEHT, TIOBBILLICHHE K MOHMKEHHE HA 3aJaHHOE UHCIIO
MPOLEHTOR, MaciuTal;

- OFICPHPOBATDL Ha 6030130[\/1 YPOBHC TTOHATHAMM . ﬂOI"ElpH(l)M YHCIlil.
TPUTOHOMETPHUECKAs! OKPYIKHOCTb, MPayCcHas Mepa yria, BeJuunHa
YIJia, 3aJaHHOr0 TOUKOM Ha TPUIOHOMETPHUCCKOH OKPYIKHOCTH, CHHYC,
KOCHHYC, TAHT€HC M KOTAHTEHC YIJIOB, UMEIOILMX TPOU3BOJIbHYIO
BEJIMYHHY:

- BBITIOJTHATDL ﬂ])I/I(I)MGTI’I‘l(iCKHe JICUCTBHS C LEABIMH U
PAllMOHATBHBIMH YHCIIaMMH,

- BBITIOJTHSATEL HECJIOMKHbBIC 1'1}36061321'3013511‘”/151 YHCJIOBBIX
BI)I]T)&)I(CHI’Iﬁ, COJCPKALIMX CTEICHU YHCEeT, mbo KOPHH U3 YHCECJI, 6o
HOI“apH(l)MbI UHUCEIT,

- CPaBHMBAaTDL PallHOHANIbHLIE YHCIa MEXIY coboit;

Camocmosimeblibie

U ROHMpPOoidbHble

pabomet,

UHOUBUOY AL bIbIC

3a0dn L,

Drzanen.
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—  OLEHMBATbL U CPABHUBATL C PALMOHAIBHBIMH YHCIAMM 3HAUCHHS]
LEJIBIX CTENEHEN YnCes1, KOPHEW HaTYPaIbHON CTEINIEHU U3 YHCEll,
norapu(pMOB UHCE B IIPOCTBIX CAyHasX;

—  u300paxxaTh TOUKAMH Ha UHCJIOBOH NPSIMOH Lesbie 1
palMOHa bHbIE YHCIA;

—~  M300pakaTb TOUKaMH Ha YHCJIOBOH MPSIMOH Liesble CTeNeHH
YHCEJI, KOPHH HATYpalbHOR CTENeHH U3 Yucel, Jlorapu(Gmbl Unces B
MPOCTBIX Cllyvasix;

= BBINOJIHATL HECJOXKHbIE NIPeodpa3oBalust LEbIX U JPOOHO-
palMOHaNIbHBIX OYKBEHHbIX BbIPAIKEHUH;

—  BBIP@XaTb B [IPOCTEHLIMX CyUasX U3 PABEHCTBA OAHY
NIEPEMEHHYIO Yepe3 APyrHe;

= BBLIUHCJATEH B IIPOCTBIX CJyvasx 3HAUEHHUS YUCIIOBBIX U
OYKBEHHbBIX BbIpaXKEHHH, OCYLIECTBIIsIs HEOOXOANMbIE MOJACTAHOBKH H
npeoOpazoBanusl;

~  u300paxaTb CXEMaTHUYECKH YToJl, BeJIHYHHA KOTOPOTO
BbIpa)keHa B rpajycax;

—  OUCHUBATbL 3HAKH CHHYCA, KOCMHYCA, TaHreHca, KOTaHreHea
KOHKPETHBIX YIJIOB.

B nopcenHeBHOH IKM3HM M TpH  M3YUYEHHH APYrHX Y4eOHBIX
[IPEAMETOB:

= BBINOJIHATL BLIYHCIEHHUs MIPH PEILEHUH 3a/1ad TIPAKTHUYECKOro
Xapakrepa;

—  BBINOJIHATDL MPAKTHUYECKUE PACUETBI C HCIIOIL30BAHUEM TIPH
HeOOXOAUMOCTH CIPABOYHBIX MATEPHATIOB U BLIYMCIUTENBHBIX
YCTPOHUCTB;

—  COOTHOCHTDL PCasIbHbIC BEJIMYMHBI, XapaKTEPHUCTUKH 00BEKTOR
OKPYXKAIOWEro MUPa C UX KOHKPETHBIMH YUCIIOBBIMH 3HAUCHUSIMH;

MCNoMIb30BaTb METOAbl OKPYrAeHUA, NPUBAMMKEHUA U NPUKUAKA MPK
peleHnn NpakTUYeCKnX 3a2a4 NOBCEAHEBHOM KN3HU,

Ypaguenua u nepasencmesa
— Pewarb nuueliHble ypaBHEHMs M HEPABEHCTBA, KBAAPATHLIE

YpaBHEHUS;

— peuats Jiorapupmuueckue ypasHenus Buja log a (bx +¢) = d u
npocrefiine HepapeHcTsa Buaa log a x <d;

— peuwaTh nokasaresibHble ypaBHeHHs, BWa abx+c=d (rme d MOXHO
NPEACTaBUTL B BHAC CTCINEHHW ¢ OCHOBAHMEM a) W INPOCTEHLIHE
HepaBeHCTBa Buaa ax< d (rne d MOXHO NpeACTaBUTL B BHJE
CTCIIEHHU C OCHOBAHUEM 4);.

— TPHUBOAMTL  HECKOJBKO  MPHUMEPOB  KOpHEH  mpocreifiiero
TPUTOHOMETPHUECKOrO YPaBHCHHMS BMAA: Sin X =a, Cos X =a, tg X =
a, Clg X = a, rie a — 1abAMuHOE 3HAYCHHE COOTBETCTBYIOLIEH

TPUTOHOMETPHUECKOH (PYHKIIUH,

B HOBCGILI—IGBHOﬁ WKH3HHU Y TIPKU U3YUCHHH APYTHUX [IPpCIAMETORB:
— COCTaBJIsITb WM PELAaTh YPaBHCHUS M CHCTEMBI yp’dBHeHlflﬁ IpH
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PELIEHUH HECJI0MCHBIX MPAKTHUECKUX 3aJ1ay.
Dynkuyuu.

— OrnepupoBate Ha 0a30BOM YPOBHE TOHSATHAMH: 3aBHCHUMOCTH
BEJMUMH, (PYHKLHMS, apryMeHT W 3HaueHune (yHKUHH, 00JacTh
OnpejeNieHus ¥ MHOXKECTBO  3HaueHWM  (QyHxuuu, rpaduk
3aBUCUMOCTH, Tpa@uK QYHKUMH, HYTH (PYHKIHU, [POMEXYTKH
3HAKOMOCTOSIHCTBA, BO3pacTaHWe Ha  YUCJIOBOM  ITPOMENKYTKE,
yObIBaHKE Ha YHCIOBOM MPOMEXKYTKE, HAaUOOJbIIEe U HAMMEHBLICE
3HaueHWe (QYHKUUM Ha YHCIOBOM MPOMEXYTKE, MEePHOIUUecKast
(yHKLHSL, EPROJ;

— onepupoBarb Ha 0a30BOM ypOBHE MOHSTHIMHU: mpsiMast W obpaTHas
NPONOPLHOHANBHOCTE JIMHEeHHAasH, KBaApaTHIHasl, JorapuhMuyecKast
W rokasaTtesbHast PyHKLUHH, TPUHTOHOMETpHYECKHE (PYHKIIHHU;

-~ pacrnosnaBaTb TrpaQMKU  VIEMEHTAPHBIX (PYHKUMH: [psamMod U
o0paTHOH  NPOMOPUMOHATBLHOCTH,  JIMHEHHON,  KBagpaTHUHOMH,
aorapupmMuUecKoi u noKasaTesbHOH dyHKUmi,
TPUTOHOMETPHUUECKUX (PYHKIHIA;

—~ COOTHOCHTH TIpaMKH 3JeMEHTapHbIX  (QYHKUMEH: rpsmol u
o0paTHOH  MPONOPLMOHATIBLHOCTH,  JIMHEHHON,  KBaApaTH4HOINM,

norapupMuyeckoi " oKazaTebLHOH (GyHKIHHA,
TPUTOHOMETPHYECKMX (PYHKUMH ¢ (popmMytaMu, KOTOPLIMH OHM
3aJaHbl;

— HAxXOAMTL 1O rpaQuKy nNpUONMKEHHO 3HAUCHHS (PYHKUHM B
3aJlaHHBIX TOUKaX;

= ONpEeAeNsThb M0 rpaguky cBOHCTBA (GYHKLMKM (HYIH, MPOMEKYTKH
3HAKOMOCTOSIMCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAWOONLILINME W
HaUMEHBLIWE 3HAYMECHHUS U T.11.);

— CTPOMTbL  3CKH3  rpapuxa  (YHKUHH,  yIOBJIETBOPSIOLIEH
NMPUBEACHHOMY HalOpy YCHOBHE (NPOMENKYTKH BO3pacTaHus /
yObIBanus, 3HaY€HMe (YHKUMH B  3aaHHOH  TOuUKEe, TOYKH
SKCTPEMYMOB U T.J1.).

B nioscenneBno :u3HN M NIPH M3yUYeHUY APYIHUX MPEAMETOB!

— ONpeaessTh [0 rpa(ukaM CBOHCTBAa peasibHBIX [POLECCOB U
zapucuMocTed  (HauOofbliMe M HaWMEHBLIME  3HAueHUS,
IIPOMEKYTKH BO3pacTaHusl 1 yObIBAHMS, MPOMENYTKH
3HaKOMOCTOSIHCTBA U T.I1.);

VHTEPTIIPETUPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHOH MpakTHUeCKoi

CUTYauuHu.

IAEMEHMbI MAMEMAMUYECKO20 AHAAU3A.

— OnepupoBaTh Ha 06a30BOM ypOBHE MNOHATHSIMM: TPOU3BOLHAS
(ynxumn B Touke, KacarenbHas K rpaguKy (yHKLMH, TTPOU3BOHAS
QyHKLMH;

— ONpPEeAeIATL 3HAYCHHE [MPOM3BOAHON (PYHKUMH B TOUKE 110
M300pXEHNIO KacaTenbHOM K rpauKy, MPOBEAEHHOH B 3TON
TOUKE;

— PpemaTh  HEeCJOXKHBIC 3aiaud  Ha NPUMEHEHME CBSI3H  MEXAY
POMEIKYTKAMH MOHOTOHHOCTH U TOUKAMM SKCTPEMyMa (PYHKLHH, C
OIIHOH CTOPOHbI, M NMPOMEIKYTKAMH 3HAKONOCTOSIHCTBA M HYJISIMH
POU3BOHOMN ITOH PYHKUMH — C APYTOil.




B nosceHEBHON XKU3HH U IIPH H3YUCHHK APYIHX [IPEAMETOB!

—~  MOJB3YACh I'paQMKaMH, CpaBHHBATH CKOPOCTH BO3pacTaHus (pocra,
MIOBBILUCHHA, YBEJAMYEHHSI W T.01.) MJIM CKOPOCTH YOBIBAHHS
(mazeHusl, CHUKEHUS, YMEHBIIEHUS! U T.I.) BEJHYHH B PEabHBIX
npoLeccax;

—~ COOTHOCHTBH IpadpyKyu peasibHbIX MPOLECCOB H 3aBUCHMOCTEH ¢ HX
OIHCAHUSIMH, BKJIIOUAIOLIUMH XapaKkTepuCTUKH CKOPOCTH
u3MeHeHus! (ObICTPBIA POCT, MIaBHOE MOHHIKEHHE U T.I1.);

—  HMCNONB30BATh TrpaMKU  peasibHBbIX  [POLECCOB IS PELleHUsI
HECJOXHBIX TPUKJIAAHBIX 3a7a4y, B TOM YHCNE ONpeuessss Mo
rpa)MKy CKOpOCTb X0/a Ipoliecca.

Cmamucmurka  u  meopua  epossmuocmeil,  A02UKa U

KOoMOUuHamopuka.

~  OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMH OIMUCATENbHBIMH
XapakTepHcTHKaMK YMCII0BOro Habopa: cpesree apupMeTHUECKOE,
Melnana, HanboJbluee U HauMEeHblIIee 3HAYCHUS,

— onepuposaTb Ha 0a30BOM YpOBHE TOHSTHAMH: uacToTa U
BEPOATHOCTL  COOBITHSI,  caydalHpli  BpIOOp,  OMBITBI ¢
PaBHOBO3MOKHBIMH DJIEMEHTAPHLIMU COOBITHUSIMH,

~  BBIYHCIATL BEPOSTHOCTH COOBITMH HAa OCHOBE [OJCUETA YHCIA
MCXOI0B.

B noscenneBHOH HU3HKU U NIPH U3YUCHHH APYTHX [TPEAMETOB:

— OUCHMBATL M CPABHUBATL B [POCTLIX CIyUasX BEpPOSTHOCTH
coObITHH B peanbHON HHUBHHU,

UHTATh, CONOCTABAATL, CPAaBHUBATh, MHTEPINPETHPOBATL B TMPOCTLIX
Cilydasix  pealibHble  [aHHble, TpeACTaBleHHble B Buae TabiuL,
Auarpamm, rpapuKos.

Texcmogoie 3a0auu.

— Peware HecCn0XKHbIE TEKCTOBBIE 3a1aUK1 PA3HLIX THIIOB,

— QHAIM3MPOBATDL YCJIOBHE 3aJa4H, NPH HEOOXOIMMOCTH CTPOUTH IS
€e pelleH s MaTeMaTUUCCKYIO MO,

— TOHMMATbL Y HCOOJL30BaTh [N PELUEHHS 3aJaud HH(OPMALMIO,
NPEACTABICHHYIO B BUJAE TEKCTOBOM M CHMBOJILHOM 3aITHUCH, CXEM,
TabnuU, AMarpaMm, rpa)MKoB, PUCYHKOB;

— JICHCTBOBATDL O ANTOPUTMY, COLEPIKALLEMYCS B YCIIOBHH 3aJa4U;

— HCNOJIL30BATL JIOTHUECKHE PACCYIKICHHS [TPU PeLUCHUH 3a1a4K;

— paborartb ¢ M3OBITOUHBIMH  YCHOBUSIMU, BbIOMpas H3  Bcell
I/lI'I(l)OpI\’IaI_lI/lPI., AAHHDBIC, IICO6XO[U/IM}JIC AJEs1 PCLICHMS 3ajlatiu,

— OCYLUECTBJSTL ~ HECJOXKHBLIA  nepebop  BO3MOXKHBIX — pELICHH,
BBIOMPAs M3 HHX ONTHMAJILHOE MO KPUTEPUSIM, C(POPMYTHPOBAHHBIM
B YCJIOBHH;

— AHAJIM3HPOBATL W HHTEPIIPETHPOBATH [MOJIYUCHHbIE DELIEHUS B
KOHTEKCTE  yCJIOBMSI  3ajaud,  BLIOMpaTb  pelueHwus,  He
MPOTHBOPEYALIHE KOHTEKCTY,

= peilaThk 3a1aiM Ha pacyeT CTOMMOCTH IMOKYIOK, YCIYr, MOE310K H
T.I.;

— pewarh HEeCJOXHbIE 3a[auH, CBS3aHHLIE C JOJEBbIM YUacTHEM BO
BJIAJICHUH (DUPMOH, TPEATIPHSITHEM, HEABMIKUMOCTDIO,

— pelwartb 3aja4yd  Ha [POCThle NPOUEHTbl (CHCTEMBI CKHIOK,
KOMHCCHH) W HA BLIYHCIEHHE CJIOMHBIX [POLEHTOB B Pa3jduHbIX
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CXeMax BKJIalOB, KPCAHUTOB U MITOTCK,

~ pewlarb NpaKkTHUeCKWe 3ajaud, TpedylolMe HCIOJb30BaAHMs
OTPULATEABHBIX YHCEd: Ha ONpedeNieHHe TeMIepaTypbl, Ha
ompejiesieHHe IOJOXKEHHUs] HA BpeMeHHOH ocu (10 Hamel 3pbl U
rnocsie), Ha JABHIKEHHE JCHEXKHBIX CPEeACTB (MpUX0A/pacxon), Ha
ornpeaeneHue rinyOuHbI/BBICOTHI U T.11.;

—  HCIOJB30BaTh MOHITHE MaciuTaba Ul HaXOXICHHS PacCTOSHUN U
JUIMH Ha Kaprax, IJlaHaX MeCTHOCTH, [JlaHax [OMEeLieHHH,
BBIKpOIKaXx, rpu pabore Ha KOMIbIOTEpEe W T.I1.

B noBcegHeBHOM KU3HK U MTPH U3YUEHHUM IPYTHX MPEAMETOR:

peliarhb HECHOKHBIC MPAKTHYCCKHUC 3aavi, BO3HUKAIOWINEC B CUTYAUHIX

ITOBCE/THEBHOM JKHU3HU,

T'eomempua.
— OnepuposaTb Ha 0a30BOM YpPOBHE MOHATHSIMH: TOUKA., MpsimMast.
TJIOCKOCTD B MPOCTPaHCTRE, rnapamienbHoOCTh U

NEPHEeHANKYISIPHOCTD MPSIMBIX H MI0CKOCTEH,

—~  pacrno3HaBaTb  OCHOBHbIE  BHJIbl  MHOFOIPAHHMKOB  (MpH3Ma,
nupamua, NpsiMoyrosbHbId napasienenumnes, kyo);

— u300paxaTh H3yuyaemble (GUIYPBl OT PYKH M ¢ I[PUMEHEHHEM
MPOCTHIX YEPTEIHBLIX UHCTPYMEHTOB;

— Jenarh (BbIHOCHBIE) IJIOCKHE UEPTENKHM M3 PUCYHKOB [POCTBIX
00BeMHBIX (DUTIYDP: BUI CBEPXY, COOKY, CHU3Y;

~  U3BJIEKATh WH(OPMALHIO O TMPOCTPAHCTBEHHBIX I'COMETPHYUYECKHX
(urypax, npeicTaBieHHYIO Ha YepTeHax U PUCYHKAX,

~ npumensTb Teopemy [ludaropa mnpu BLIUHCICHHH DIIEMEHTOB
CTEPEOMETPHUCCKUX (PUTYD;

—  HaxoauTh 00BEMBl M INIOWAAM MOBEpPXHOCTEH rnpocreitimnx
MHOIOTPAHHHKOB C ITPUMEHEHUEM (QOpMY.T;

—  pacro3HaBaTb OCHOBHbIE BHAbI TeJI BpalleHHs (KOHYC, WHJIHHAP,
cepa u wap);

— HaxoauTh OO0BEMBI W IIOWIAAM [OBEPXHOCTEH NpocTeiiuux
MHOTOIPAHHHUKOB M TeJ1 BPALLEHUs! C TIPUMEHEHHEM (POPMYJL,

B nosceaneBHOM MKU3HY U MPKU M3YUCHUU APYTHX [IPEAMETOB:

= COOTHOCHTL AOCTPAKTHbIE TEOMETPHUECKHE [MOHSATHS M (PaKThl C
peaibHBIMH )KU3HEHHBLIMU O0BEKTAMH M CHTYALUSIMH;

— MCIOJIb30BaTb  CBOMCTBA  NPOCTPAHCTBEHMBIX  EOMETPHUECKHX
(GUryp s peleHnst THIOBLIX 3a/1a4 MPAKTHUECKOrO COepIKAHMUSL;

— COOTHOCHTb IUIOWIAAM TOBEPXHOCTEH Tesl OAMHAKOBON  (POPMbI
PaszIMYHOIo pamepa;

—~ COOTHOCHTb OOBEMBLI COCYNOB OJAMHAKOBOM (POPMbI PasiUuHOrO
pasmepa;

OLEHMBATE (POPMY MPaBUALHOTO MHOTOMPAHHHKA [0C/IE CIUIIOB, CPE30B

M T.0. (ONPENeNsTh KOJIHUECTBO BEPUIMH, peGep U IpaHell molyueHHbIX

MHOTOIPaHHUKOB).

Bexmoput u koopounamer ¢ npocmpancmese.

— OnepupoBaTs  na  6a30BOM  ypOBHE TOHSTHEM  ACKAPTOBDI
KOOPAMHATEI B IPOCTPAHCTBE;

HaxOIMTb  KOOpIMHATBl  BEpWIMH  Kyba M [PSIMOYTOJILHOIO

napassenenumnena.

Hemopus mamemamuru.
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- OnuceIBaTh OTACNbLHbBIC BLLAAIOLIHECS PE3YNLTATRI, TTOJTYYCHHBIC

B XOLC pasBHTHI MaTEMaTHKH KaK HayKH,
3HATL ITPUMEPLI MATEMATHYUCCKUX OTKprTI/II;'[ U UX aBTOPOB B

CBSI3H C OTEUECTBEHHOHN H BCCMI/IPHOFI HCTO[J]’I@I\/’I;
— TIOHHMAaTb POJIb MAaTEMATUKH B Pa3BUTHUH Poccuu.

Memoovt mamemamuiit.
HPI/IMCHSITB H3BECTHLIC MCTOM DI ﬂ])l’l [JCLIJCHHH CTEIHIIEIPTHHX

MaTCMaTHYCCKMX 3axad,
3aMevaTh ¥ XapakTepu3oBaTh MaTeMaTHYCCKUE 3aKOHOMEPHOCTH

B OKpY»XKaloLleH NeHCTBUTENLHOCTH;

— TNPUBOIMTBL  TIPUMEPBI  MaTeMaTHYECKHX  3aKOHOMEpPHOCTEeH B
[IPMPOJE, B TOM UHC/IE XapaKTePU3YIOLLHX KPAacoTy U COBEPLIEHCTBO
OKPYXAIOIIEro MUpa 1 MPOU3BEJACHUH NCKYCCTRA,




