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I[TOACHUTEJIBHAA 3AIINCKA

VY4eOHbIil Kypc «Anredpa 1 Hayajia MaTeMaTHIeCKOTO aHaJIi3ay SBISIETCS OJJHUM U3 HanOoJiee 3HAYMMBIX B
porpaMMe CpeHEro o0Iero 00pa3oBaHus, MOCKOIBKY, C OJTHOM CTOPOHBI, OH 00eCIIeYrBacT
WHCTPYMEHTAIBHYIO 0a3y /ISl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOl CTOPOHHI,
(dhopMHUpYET JIOTHYECKOE B a0CTPAKTHOE MBIIICHNE 00yJaIONINXCs Ha YPOBHE, HEOOXOIUMOM JIJIsl OCBOCHHS
WH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH M IPYTUX TUCIHMILINH. B paMkax maHHOTO
y4eOHOTro Kypca 00yJaroniiecst OBJIaIeBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOPast
dhopmyTupyeT CBOM JOCTHXKCHHS B MaTeMaTH4YecKon (hopme.

VYuebHbIil Kypc anreOpsl M HaYajl MaTeMaTUYeCKOr0 aHaJIM3a 3aK/IabIBACT OCHOBY ISl YCIIEIIIHOTO
OBJIa/ICHUS 3aKOHAMU (PU3UKU, XUMHUH, ONOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HAECHIUH pa3BUTHsI SKOHOMUKHU
1 OOILECTBEHHOM KU3HH, TO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIIOIB30BaTh UX Ul AajdbHENUIIEro 00pa3oBaHUs U B IOBCEAHEBHOM *u3HU. B TO
’Ke BpeMs OBJIaJZIeHe a0CTPAaKTHBIMU M JIOTHYECKU CTPOTMMHU KOHCTPYKLUSAMH alareOpbl 1 MaTeMaTHYECKOTO
aHaJIM3a pa3BUBAaET YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, 000OCHOBBIBATh HICTUHHOCTb, JOKA3bIBATh
YTBEP)KACHHS C IOMOIIBIO0 MHAYKIIMH U PacCyXJaTh IeAYKTUBHO, UCIIOJIb30BaTh 00001IeHNE 1
KOHKpPETHU3alUI0, a0CTparupoBaHKe U aHaJOoruio, (POPMHUPYET KPEATUBHOE U KPUTUUECKOE MBILIUICHUE.

B xoze nzyuenus yue6Horo Kypca «Anredpa 1 Hayajia MaTeMaTHYeCKOro aHalu3a» 00yJaromuecs
IIOJIy4arOT HOBBIM OIBIT PELICHUS PUKJIAJHBIX 33[1a4, CAMOCTOSTEIIBHOTO IIOCTPOEHUS MATEMATHYECKUX
MOJIENIEN peaJIbHBIX CUTYALlUH, MHTEPIIPETALNY IOJYUYEHHBIX PELICHUM, 3HAKOMATCS C IPUMEpPaMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIUMUCSI MAaTEMATHYECKUMU
OTKPBITUSMH U UX aBTOPaMH.

VYueOHsIit Kypc 00J1a1aeT 3HaUNTETbHBIM BOCITUTATEIFHBIM TOTEHIINAIOM, KOTOPBIM peann3yercst Kak 4epes
yueOHBII MaTepuall, CllocoOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepe3 crietupuKy
y4eOHOH e TeTbHOCTH, TPEOYIOIIEH MPOIOIDKUTEIBHON KOHIIEHTPAMH BHUMAHUS, CAMOCTOSTEIILHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 32 IOJyUYEHHBIN pe3ybTar.

B ocHoBe MeToauku 00ydeHus anredpe 1 HayalaM MaTEeMaTHYECKOTO aHaJIM3a JIEKHUT AeATeIbHOCTHBIN
MPUHIUI 00yUEHHUSL.

B cTpykType yuebHoro kypca «Anredpa 1 Hayajga MaTeMAaTHYECKOIO aHAIM3a» BbIJEIEHBI CIICAYIOIINE
CoZIep KaTeIbHO-METOJMUeCKue TUHUM: «HUucna u BerMucIeHus», « DyHKIUHN U TpapuKn», «Y paBHEHHS U
HEepaBeHCTBA», «Havama maTemarnueckoro ananusa», «MHOXKeCTBa U JIOTHKa». Bce 0OCHOBHBIE

COZIep KaTEIbHO-METOJUUECKUE TMHIH N3YYalOTCs Ha IPOTSDKEHUH JIBYX JIET 00yueHHs Ha YPOBHE CPETHETr0
o011ero o0pazoBaHMsl, ECTECTBEHHO JOMOIHSISL APYT APYyra U IMOCTENEHHO HAChIIIAsCh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN y4eOHBIN KypC SABISETCS HHTETPATUBHBIM, IIOCKOJIBKY 00BEANHACT B ceOe ColepKaHue
HECKOJIbKUX MAaTeMAaTU4ECKUX TUCLMILIMH, TAKUX KaK anredpa, TPUTOHOMETPUS, MAaTEMATUYECKUI aHAIIu3,
TEOpHsI MHOXKECTB, MaTeMaTH4eCcKasi JIOTUKa u apyrue. I1o mepe Toro kak o0yJaromuecs OBIaeBaroT Bcé
OoJiee IUPOKUM MATEMaTHYECKUM allapaToM, Y HUX IOCJIEA0BaTENbHO (DOPMUPYETCS U COBEPIIEHCTBYETCS
YMEHHE CTPOUTh MaTEMAaTUUYECKYIO MOJIENIb PEAJIbHOM CUTYallH, IPUMEHSTH 3HaAHMSI, [T0JIyYE€HHBIE IIPU
U3Yy4EHHUH Yy4eOHOT0 Kypca, JJIs peIIeHUs] CaMOCTOSITEIbHO COPMYIMPOBAHHON MaTeMaTHUECKON 3ajauy, a
3aTe€M MHTEPIPETUPOBATH CBOW OTBET.

ConepxaTenbHO-MeTOANYeCKast THHUS «UnciIa 1 BBIYUCICHUS» 3aBepIIaeT (OPMHUPOBAHNE HABBIKOB
HUCITOJIB30BaHUA I[eﬁCTBHTeHBHBIX YHuCCii, KOTOPOC 651.]10 Ha4YaTO Ha YPOBHC OCHOBHOI'O OGU.ICFO
oOpazoBanus. Ha ypoBHe cpemnero oomero oopazoBanusi 0co000e¢ BHUMaHUE yaeiseTcs: HOPMUPOBAHHIO
HaBLIKOB pallMOHAJIbHBIX BBIqHCHeHHﬁ, BKJIIOYAarOIINX B C66$I HCIIOJIb30BAHUC PA3JIMYHBIX (bOpM 3allucu
qHcia, yMEHUE JIENIaTh MPUKUAKY, BHITOIHATH MPUOIMKEHHBIC BEIYUCIICHUS, OIICHUBAThH YUCIIOBBIE
BBIPAXKCHUA, pa6OTaTB ¢ MaTeMaTUYECKUMU KOHCTAHTaMU. 3HAKOMEBIE O6yanOH_II/IMC$I MHOXECTBa
HATYpPaJIbHBIX, IIEJBIX, PAIIMOHAILHBIX U JICHCTBUTEIBHBIX YACEN JOMOTHIIOTCS MHOYKECTBOM KOMIUIEKCHBIX
yrcenl. B KakIoM U3 3THX MHOXKECTB pacCMaTPHUBAIOTCS CBOWCTBEHHBIE €My CHEIM(PHUECKUE 3a/1a4l U
OIIepallnu: JICJICHUE HAIIENI0, OTICPUPOBAHNE OCTATKAMH HA MHOXKECTBE LIEJIBIX YHCEN, 0COObIC CBOMCTBA
pallnOHAJIBHBIX U UPppAalMOHAJIBbHBIX YUCCII, apI/I(bMeTI/I‘IeCKI/Ie OIcpanmru, a TAKKC U3BJICUCHUC KOPHI
HATYypaJbHOHN CTENIEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHcell. biarogaps mocienoBaTelbHOMY paciiupeHU0
Kpyra UCIIOJIb3YCMbIX YHUCCIT U 3HAKOMCTBY C BO3BMOXKXHOCTAMU UX TPUMCHCHUS JIS pCHICHUSA PA3JIMYHBIX



3a7a4 OpMHpYETCs MPEACTABICHUE O €IMHCTBE MATEMAaTHKHU KaK HAyKU U €€ pOJId B IIOCTPOCHUHU MOJETeH
peaTbHOr0 MHpa, IIMPOKO UCTIONB3YIOTCS 0000IIEHHE U KOHKPETH3aLHs.

Jluans «YpaBHEHHs U HEPABEHCTBA» Peau3yeTcs Ha MPOTSHKEHUH BCEro 00YUCHHS Ha YPOBHE CPETHETO
o01rero o0pazoBaHmMs, TOCKOJIBKY B K&KIOM paszee [IporpaMMbl peIycMOTPEHO pelIeHue
COOTBCTCTBYIOIIUX 3aj/a4. B PE3YyJIbTATC 06y11aloumec;1 OBJIAZICBAIOT PA3JIMYHBIMU MCTOAAMU PCUICHU A
panMoHATBFHBIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPU(YMUIECKUX H TPUTOHOMETPUIECKIX
YPAaBHEHUM, HEPABEHCTB U CUCTEM, a TAK)KE 3a/1a4, COJEpKaIUX napameTpsl. [1orydeHHble yMEHUs IUPOKO
UCTIOJIB3YIOTCS TIPU MCCIIEIOBAHNN (DYHKIIUHN C TOMOIIBIO MTPOU3BOIHOM, TIPU PEIICHUH MPUKIATHBIX 33124
Y 33724 Ha HaXO0KJIeHHE HAOOJIBIINX ¥ HAUMEHBINUX 3HAaYeHUN QyHKIUU. JlaHHAs conepKaTebHAS TUHUS
BKJTFOYAET B ceOst Takxke (OPMHUPOBAHUE YMEHUN BBITIOHATEL PAcu€Thl Mo (hopmysiaM, TpeoOpa3oBaHus
paLMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKECHUH, @ TAKXKE BBIPAXKECHUN, COACPKALIUX
CTeTeH! U Jorapudmel. braronapst n3ydeHuIo anre0pandeckoro Marepruaia MpOUCXOUT NalbHeHIIee
pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS 00yJaromuxcst, GOpMUPYIOTCS HaBBIKH
JEeTyKTHBHBIX PACCYXICHUH, pabOThI ¢ CAMBOJIBHBIME (hOpMaMHU, MTPEICTABICHHS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. Ajredpa npenasaraet 3pGeKTUBHbIE HHCTPYMEHTHI JUIs
peIIeHHsI MPaKTHYECKUX M €CTECTBEHHO-HAYYHBIX 33]1a4, HATrISHO IEMOHCTPUPYET CBOM BOBMOXKHOCTH KakK
SI3bIKA HAYKHU.

CopepxarenbHo-MeTonnyeckas TMHUA «DyHKINY U TpaduKW» TECHO MEPEIUIeTaeTCs C IPYTrUMH JIMHUSIMU
y4e0OHOro Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3aa€T MOCIIEI0BATEILHOCTh U3YYCHUS MaTepuana.
N3yuenune cTeneHHOM, OKa3aTeIbHOM, JIOTapu(PMUIECKON M TPUTOHOMETPUUIECKUX (DYHKIIHM, UX CBOMCTB U
rpaduKoB, UCTIONL30BaHNE (YHKITUI 71 pEIICHHS 3a/1a4 U3 APYTrUX YIeOHBIX IPEIMETOB U PeallbHOM
KU3HU TECHO CBS3aHO KaK C MaTeMAaTUYECKUM aHAJIM30M, TaK U C pellieHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu
3TOM OOJBIIIOE BHUMAHUE YAeNseTcsl GOPMUPOBAHUIO YMEHUS BBIPAXKATh (DOpMyIaMu 3aBUCUIMOCTH MEXTY
Pa3IMYHBIMU BEJIMYMHAMM, UCCIIEIOBATh MOTYYeHHbIE QYHKIINH, CTPOUTH UX rpaduxu. Martepuan 3Toi
coJiepKaTesIbHOW JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIONIUX BbIPAXKATh 3aBUCUMOCTH
MEXy BEIMYMHAMHU B pa3IMUYHON OopMe: aHATUTUUYECKOH, Tpadudeckoit u cmoBecHOU. Ero n3ydenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMHUECKOTO MBIIUICHHUS, CHOCOOHOCTH K O0OOIICHUIO U KOHKPETU3AIUH,
HCIIOJI30BAHUIO aHAJIOT .

CopepxarenpHas TuHUs «Havana MaTeMaTH4IeCKOTO aHAIM3a MO3BOJISIET CYIIECTBEHHO PACIIUPHUTH KPYT
KaK MaTeMaTHYeCKUX, TaK U MPUKIAHBIX 33]1a4, IOCTYIHBIX 00yJYarOIIUMCsI, TaK KaK y HUX TOSBIISCTCS
BO3MOYKHOCTb CTPOUTH IpaUKU CIOKHBIX (QYHKIUH, OpeensITh UX HanOOJbIINE 1 HAUMEHbIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAIN GUTYp U 00BEMBI T, HAXOIUTH CKOPOCTH U YCKOPEHHSI ITPOIECCOB.
I{aHHaﬂ CcoAcpKaTcCiibHasd JIMHUA OTKPbIBACT HOBBIC BO3MOKHOCTHU IMOCTPOCHUA MATCMATUICCKUX MO,Z[GJIeﬁ
peaTbHBIX CUTYAIIMH, TO3BOJISIET HAXOAUTh HAWITy4Illee PEIICHHE B TIPUKIIAIHBIX, B TOM YHCJIE COMAIBHO-
YKOHOMHYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHUECKOT0 aHAJIN3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOTO, (OPMATTLHO-JIOTHYECKOTO U KPEaTUBHOT'O MBITIUICHUSI, JOPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSIBICHUS 3aKOHOB MATEMATHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yUaronmecs y3HalOT O
BBIJIAIOIINXCS PE3yIbTaTaX, MOJYICHHBIX B XOJI€ PA3BUTHUSI MATEMATHKH KaK HAyKH, M 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKast TMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B ce0sl 2JIEMEHThI TEOPHH
MHO’KECTB U MaTEMATUYECKOM JIOTUKH. TEOPETUKO-MHOKECTBEHHBIE ITPEICTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTUKU U MpeasaraoT Hanbosee yHUBEPCANbHBIN S3bIK, 00bEIMHSIONINN BCE pa3 IeIibl
MaTEMaTHKU U €€ IPWIOKEHNUHN, OHU CBSA3BIBAIOT Pa3HbIE MATEMAaTUYECKHUE JUCLIMILINHEL U UX IPUIOKEHHUS B
enuHoe 1enoe. I103ToMy Ba)HO 1aTh BO3MOXXKHOCTb 00y4aromeMycs MOHUMaTh TEOPETHKO-MHOKECTBEHHBIN
A3BIK COBPEMEHHON MaTEMATHKHU U UCITOJIB30BATh €0 JJIS BBIPAXKCHHS CBOUX MBICIEH. JIpyruM BaKHBIM
MPU3HAKOM MAaTEMAaTUKH KaK HayKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTh 0OOCHOBAHUM U
CJIENOBAHME ONPEICIEHHBIM NIPaBUIaM IIOCTPOCHUS 10KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEeMaTHYECKOM JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS 00y4YalOMIUXCsl, TO3BOJISIET UM
CTPOUTB CBOU PACCYXkJIEHUS HA OCHOBE JIOTHUECKUX MPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO
MBIIIICHHUS.

B yue6HOM Kypce «Anredpa u Hauaisa MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICTMPOBAHUS, KOTOPBIE IIPU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHHUSI MOJIeTIEH pealbHBIX CUTYAllUi, NCCIEIOBaHMS 3TUX MOJeJIel C OMOIIBIO arlfapara ainreopsl 1
MaTe€MaTUYECKOr0 aHAJIN3a, MHTEPIIPETAlUY TOJYYEeHHBIX PE3YJIbTATOB. Takue 3aaHusl BINIETEHbI B



KK U3 pa3iesioB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IIUPOKO HCTIOIB3YETCs IS
peleHus MPUKJIAAHBIX 3ana4. [Ipu pemeHnn peaabHbIX MPAKTUICCKHUX 3a/1a4 00yUYaIoIHecs: pa3BHBAIOT
HaGHIO,Z[aTeHBHOCTB, YMCHHUC HAXOAUTh 3aKOHOMCPHOCTH, aGCTpaI‘I/IpOBaTBCﬂ, HUCIIOJB30BaTh aHAJIOI'UIO,
000011aTh ¥ KOHKPETU3UPOBATh TpodaemMy. JlesTenbHOCTh Mo (POPMUPOBAHHIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 337]a9 OPTaHU3yeTCs B IPOIECCE M3YyUEHUS BCEX TeM y4eOHOro Kypea «Anredpa u Hayana
MaTEeMaTHIECKOTO aHAIH3ay.

Ha uzydenue yueGHOro Kypca «Anredpa n Hauaia MaTeMaTHYECKOT0 aHAJIN3a» OTBOAMUTCs 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEZCIIO).

I'eomeTpus sIBIIIETCS OJTHUM U3 0a30BBIX KyPCOB HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, TaK KakK
OGGCHG‘-II/IBaeT BO3MOXHOCTH I/I3y‘IeHI/I$I JOUCIHUILIINH GCTGCTBGHHO-HaquOﬁ HaHpaBHeHHOCTH nu Hpe,Z[MeTOB
T'YMaHUTApHOTO IUKIa. [T0CKOJIBKY JIOTHYECKOE MBIIIUICHUE, POPMUPYEMOE TTPH H3YUCHUH 00YIarOIIMMHCS
HOHHTHﬁHBIX OCHOB FGOMeTpI/II/I, HpI/I J0OKa3aTCIIbCTBEC TeopeM n HOCTpOCHI/II/I TOCIIOYKH JIOTUYCCKUX
YTBEP)KACHHUH NP PEIICHHH FT'EOMETPHUYCCKHX 3a71a4, YMEHUE BBIJIBUTATh H OIIPOBEPTaTh THITOTE3bI
HeHOCpe,Z[CTBeHHO I/ICHOJ'IBSyIOTCSI HpI/I peI_HeHI/II/I 3a1a4 eCTeCTBeHHO-HaY‘-IHOFO OHUKJIa, B YaCTHOCTHU
(bU3UIEeCKUX 3a1a4.

Llenb ocBOGHMS TPOTrpaMMbl yueOHOTo Kypca «I eoMeTpusi» Ha yriyOJIEHHOM ypOBHE — pa3BUTHE
MHAMBUYAJIbHBIX CIIOCOOHOCTEH 00yUaroIMXCsl IPH U3Yy4EHUU T€OMETPUH, KaK COCTABIISAIOIECH
npeaMeTHoi obnactu «MaremaTrka U HHPOpPMATHKa» yepe3 o0ecTieueHre BO3MOXKHOCTH MTPHOOPETEHUS U
UCIOJIb30BaHUs OoJiee NTyOOKHUX FeOMETPUYECKUX 3HAHUN U JeHCTBUH, ClIEIM(UUHBIX TEOMETPUH, U
HEOOXOAUMBIX JUIsl YCTIEUTHOTO MPO(ECCHOHATBHOTO 00pa30BaHus, CBI3aHHOTO C UCTIOJIb30BAHUEM
MaTEeMaTHKU.

[TpropuTeTHBIMH 33JJauaMH Kypca T€OMETPHUU Ha YIiayOJIIEHHOM YpOBHE, paCIIUPSIONIUMH U
YCUIIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SIBJISIOTCS:

pacupeHue mpeacTaBIeHHsl 0 TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYphl U POPMUPOBAHUE OCO3HAHUS
B3aMMOCBS3U T€OMETPUU C OKPYKAIOIUM MUPOM;

(dbopMHpOBaHKE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax Kak O BaXKHEHIINX MaTEMAaTUYECKUX
MOJENIAX, MO3BOJIAIOIINX ONUCHIBATH U M3Y4aTh PA3HBIC SBJICHUS OKPYKAIOLIEr0o MUPA, 3HAHNE
MOHATUIHOTO amnmapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpuH;

(dbopMHpOBaHHE YMEHHUS BIIaJIeTh OCHOBHBIMU MOHATUAMHU O MPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMU
CBOWCTBaMH, 3HaHUE TeopeM, (OpMYJI U YMEHHUE UX PUMEHATh, YMEHHS JJOKa3bIBaTh TEOPEMBI M HAXOAUTh
HECTaHJapTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

(dbopMUpOBaHHE YMEHHS PACTIO3HABATh HA YEPTEkKAX, MOJENSIX U B peaTbHOM MUPE MHOTOTPAaHHUKH U TeJa
BpallleH!s, KOHCTPYHPOBATh T€OMETPUUECKIE MOJIEIIN;

(hopMUpOBaHHE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO IMMOCTPOSHUS MATEMaTHIECKUX TEOPHUH,
(dbopMHpOBaHHE TOHUMAHUS POJIU AKCUOMATUKH MIPH MPOBEACHUN PACCYKIICHUH;

(dbopmMHupoBaHKE YMEHHS BIIa/IETh METOIAMH JIOKA3aTEIbCTB U AJITOPUTMOB PEIICHUS], YMEHUS UX IPUMEHSITD,
IIPOBOAMTH JOKA3aTENbHbBIE PACCYKICHHS B XO€ PEIICHUS CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
MPAKTUYECKUM COJIEpKaHUEM, (OPMUPOBAHUE MPEJICTABICHHS 0 HEOOXOMMOCTH JJOKAa3aTeIbCTB IPU
000CHOBAHMU MaTEMaTHYECKUX YTBEP/KICHUN U POJIM aKCHOMATUKHU B IIPOBEJCHUHM JI€TyKTHUBHBIX
pacCyKJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTUYHOCTU MBIIUICHHUSI, UHTEpeca K
M3Y4YCHUIO T€OMETPUH;

¢dopmupoBanue GyHKINOHATIHLHON IPAMOTHOCTH, PEJIEBAaHTHON T'€OMETPUN: YMEHHSI pacrio3HaBaTh
IPOSIBJICHUS] TEOMETPUUYECKUX TIOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B PEAJIbHBIX )KU3HEHHBIX CUTYAIMIX
U TIPU U3YYCHUU JPYTHX YUEOHBIX NPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEATIbHBIX CUTYAILNi, HCCIEI0BAaHUSA IIOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMH [TOJIyYEHHBIX
pe3yiabTaToB.



OCHOBHBIMH COZIEPKaTENIbHBIMU JIMHUAMH yueOHOTOo Kypca «l'eomerpusi» B 10—11 kimaccax sBiasitoTCs:
«IIpsiMble 1 TIIOCKOCTHU B IPOCTPAHCTBE», « MHOTOrpaHHUKMWY, «Tena BpameHus», «BeKTopsl 1 KOOPMHATHI
B IIPOCTPAHCTBEY, «/{BM>KEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHNE «YMETh ONEPUPOBATH MOHATHIMU Y, PEICBAHTHBIMHU
TeOMETPHUH Ha yriryOosnéHHOM ypoBHE oOydeHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COAEPKATEIbHBIM
JUHUAM y4eOHOTO Kypca, a popMUpOBaHUE JIOTUYECKUX YMEHUH pacnpeensiercs He TOIbKO 10

coZiep KaTeNbHBIM JIMHUAM, HO | 110 rojaMm oOyueHus. Copepikanue o0pa3zoBaHusi, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3yJibTaTaM ocBoeHust denepanbHoiil paboueil mporpaMMebl, pacipeesIEHHBIM 110 TO1aM
00y4eHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPUHIUITHAIBHBIM BOIIPOCAM
oOyuaroluecs: 00palaIuch HEOAHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIa/IEHUE T€OMETPUUECKUMU
MOHATUSMH U HaBBIKAMU TOCJIEIOBATENILHO U TIOCTYNATEIbHO, C COOMIOIEHUEM TPUHIIUTIA
MIPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO0 CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN
00yJaroImuxcs, pacupsis 1 yriuyossis e€, o0paszyst MpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3ydeHHIO T€OMETPUU Ha YTITyOJIEHHOM ypOBHE MO3BOJISET:

co3laTh yclnoBus i AuddepeHnnanun o0yueHus, moCTpOSHUsI MHIANBHIyaIbHBIX 00pa30BaTENIbHBIX
IporpamMm, o0ecreynTh yriyOJaEHHOE U3y4eHUEe TEOMETPUH KaK COCTaBIIAONIEH yueOHOro npeamMera
«Maremartuka,

MOJrOTOBHUTH OOYYAIOIIUXCS K MMPOJOIDKEHUIO N3YUCHHS MaTEMAaTHKH ¢ yIETOM BbIOOpa Oyymieit
npodeccun, odecreurnBas MPEeeMCTBEHHOCTh MEKTy OOIIUM U MPo(hecCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo Kypca «I'eomerpusi» Ha yriayonéaHom ypoBHe oTBoautcs 204 gaca: B 10 kiracce —
102 gaca (3 gaca B Heneno), B 11 kiracce — 102 gaca (3 gaca B HeIemio).

VYuebHblil Kypc «BeposiITHOCTb U CTaTUCTHUKA» YTIYOJIEHHOTO YPOBHS SBJISIETCS MPOIOJKCHUEM H
pa3BUTHEM OJTHOMMEHHOTO Y4eOHOT0 Kypca yriay0JaEéHHOTO YPOBHS HAa YPOBHE CPEAHETO O0IIEro
oOpa3zoBaHus. YueOHbIH Kypc peaHasHaueH Uit GOpMUPOBaHUS Y 00YJaIOIINXCSl CTATUCTUYECKON
KYJIBTYpBl U IOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH KaK MAaTEMaTHYECKOr0 HHCTPYMEHTA JUIs U3y4eHUs
CIy4ailHBIX COOBITHH, BeTMUUH U TporieccoB. [Ipu uzyuennn kypca o6oramaroTcs MpeacTaBIeHHs
o0yyJaroImuxcs 0 METoJax UCCIEeI0BaHHs N3MEHYUBOTO MUPA, Pa3BUBAETCS TOHUMAaHUE 3HAYUMOCTH U
OOIIHOCTH MaTeMaTHYECKUX METOAOB MIO3HAHUS KaK HEOThEMIJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOI'O0 MUPOBO33pPEHHUSL.

Coneprxanue yueOHOTo Kypca HalpaBJIeHO Ha 3aKpeIICHUE 3HAaHUH, TOTYYSHHBIX PU U3YyYEHUH Kypca Ha
YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, U Ha Pa3BUTHE MPEACTABICHUHN O CIyJailHBIX BETHYUHAX H
B3aMMOCBSI35IX MEX/ly HUMH Ha BaXKHBIX IIPUMeEpax, CI0’KEThl KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOIIET0 MHUPA.
B pesynbprare y o0yuarommxcs 10JDKHO ChOPMHUPOBATHCS MPEACTABICHUE 0 HanbOoJIee YITOTPEOUTEIbHBIX U
O0IIMX MAaTeMAaTUYECKUX MOJIEISIX, HCIIOJIb3YEMbIX JJISl ONMCAHUS AHTPOIIOMETPUUYECKUX U
naeMorpauueCcKuX BEIMYMH, TOTPEIIHOCTEH B pa3IMYHbIC POJia H3MEPEHHSIX, UTUTEITBHOCTH 0€30TKA3HOM
pabOThI TEXHUYECKHX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U IIPOIIECCOB B 0o0IIecTBE. Y 4eOHBIN
Kypc sBisieTcst 0a30#i UIst OCBOSHHSI BEPOSTHOCTHO-CTATUCTHYECKUX METOOB, HEOOXOJMMBIX CIEIHaTHCTaM
HE TOJIBKO MHXKEHEPHBIX CHEIMATBHOCTEH, HO TAK)KE COLUANIBHBIX U ICUXOJIOTHUECKUX, TTOCKOJIBKY
COBpPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEIBHON Mepe UCTIOIB3YIOT amiapar aHan3a 00X
naHHbIX. LleHTpanbHyro yacTh yueOHOro Kypca 3aHuMaeT 00CyX/IeHUE 3aKOHA OOJIBIINX YUCel —
(byHIaMEHTAILHOTO 3aKOHA MPHPOJIbI, UMEIOIIET0 MaTEMATHIECKYIO (POPMATTU3aITHIO.

B cooTBeTcTBUY C yKa3aHHBIMH LIETSIMU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCT M CTaTUCTHKA» Ha
yriay0aEHHOM YPOBHE BBIJEJIEHBI OCHOBHBIE COJIEpKaTeNbHbIE TMHUU: «CllydaiiHble COOBITUS 1
BEpOSATHOCTH» U «CiydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX YHCET.

[ToMHMO OCHOBHBIX JTMHUI B yUeOHBIN KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUH IPaOB U TEOPHUH MHOXKECTB,
HE0OXO0IUMBIE IS TTOJTHOIICHHOT'O OCBOCHHUS MaTepraia JaHHOTO Y4eOHOTO Kypca U CMEXKHBIX
MaTEeMaTHYeCKUX y4EOHBIX KYypPCOB.

Coneprxanue muHun «CiydaiiHble COOBITHSL M BEPOSATHOCTHY CIIY’KUT OCHOBOM U1 (hOpMUPOBAHHUS
MPEJICTABICHUI O pacpeAeICHUN BEPOATHOCTEN MEXKy 3HAUCHUSIMU CIIyYalHbIX BEJIMYMH. BaxkHylo yacTh



B ATOI coziepKaTeNbHON JIMHUY 3aHUMAET U3y4eHUE T€OMETPUIECKOT0 U OMHOMHUAIBHOTO pacipeesieHH n
3HAKOMCTBO C MX HENPEPBHIBHBIMUA aHAJIOTaAMH — II0OKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEIEICHUAMH.

Temsbl, cBSI3aHHBIE C HENPEPBHIBHBIMU CIIy4aliHBIMU BEIMYMHAMM U PACTIPEACIECHUSIMU, AKLIEHTUPYIOT
BHHUMaHHE 00yYalolUXCsl Ha OMMCAHUN U U3YYEHUU CIyYalHBIX SBJICHHUM ¢ TOMOIIbIO HEMPEPBIBHBIX
¢ynkunidi. OCHOBHOE BHUMaHHUE YACISIETCS TIOKA3aTeIbHOMY M HOPMAJIBHOMY pacrpeieICHUSIM.

B yue6HOM Kypce npeaycMaTpUBaeTcs 03HAKOMUTENIbHOE U3yUEHHUE CBSI3U MEX]Y CITydallHbIMU
BEJIMYMHAMU U ONHCAHUE 3TOW CBS3U C MOMOUIBIO KO PHUIIMEHTA KOPPEIALUU B €r0 BBIOOPOYHOTO
aHayiora. JTHU 3JIEMEHTHI COJIEpKaHus Pa3BUBAIOT TeMy «JlMarpaMMbl paccenBaHus», U3YUYECHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHus, 1 BO MHOI'OM OIHPAIOTCS HAa CBEICHUS U3 KYPCOB alureOpbl U TEOMETPHH.

Emé onuu sneMeHT conepkaHusi, KOTOPBIN Mpe/iaraeTcs Ha 03HaKOMHUTENIbHOM YPOBHE —
IIOCIIEA0BATCIIbHOCTD CJIy‘-IElﬁHBIX HE3aBUCHUMBbIX CO6I>ITHI>1, HACTynarmu1ux B CAMHUIY BPCMCHHU.
O3HaKOMJICHHE C paclpeAeICHHEM BEPOSATHOCTEH KOJUYESCTBA TAKUX COOBITHH HOCHT Pa3BUBAIOIIHIA
XapakTep U SBISACTCS aKTyaJbHBIM JUIsL OyIyMX aOUTYypUEHTOB, OCTYMAIONINX HA y4yeOHbIe
CHEIHaIbHOCTH, CBA3aHHbBIE C OOIECTBEHHBIMU HAayKaMH, ICUXOJIOTUEN U YIIPABICHUEM.

Ha u3zydenue yueGHOro Kypca «BeposSTHOCTh U CTATUCTHKA» HA YIITYOJICHHOM YPOBHE OTBOJIUTCS 68 4acoB:
B 10 xnmacce — 34 gaca (1 gac B Henenmto), B 11 knacce — 34 yaca (1 gac B Heaenmo).

COJEPKAHUE OBbYYEHUA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A 10 KJIACC

Yuciia 1 BIYUCIEHUSA

Parmonansueie unciaa. OObIKHOBEHHBIE U IECITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEYHBIE TEPUOINYECKHE
apoou. IIpumenenue npodeit 1 MPOLEHTOB s peIeHHs PUKIAIHBIX 3ajad U3 Pa3IMYHbIX OTpaciei
3HaHUH U PeaJbHOM )KU3HU.

JleiicTBUTENBHBIE Ynciia. PaninoHanbHbIe U UppAIlMOHATIbHBIE YKclia. ApudMETUYECKHE OTlepaIiuy ¢
JNEHCTBUTENBHBIMH YUCIaMU. MOy b IeHCTBUTEIHHOTO YHCIIa U €0 CBOMCTBA. [IpubnmkEHHbIe
BBIYMCIICHHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLICHKA pe3yJibTaTa BEIYMCICHUM.

Crenensb ¢ nensiM nokaszareneM. bunom Herorona. Mcnionb3oBanue noaxozsieii popmsl 3anmucu
JNEHCTBUTEIBHBIX YACET ISl PELICHHs MPAKTUYECKUX 3a]1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOICTBA.
CreneHb ¢ palOHAJILHBIM IIOKA3aTeIeM U €€ CBOWCTBA, CTENEHb C IEHCTBUTEIbHBIM [T0Ka3aTEIEM.
Jlorapudm uucna. CoiicTa jorapudma. JlecaTuuHble U HATypalbHbIE JOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOT'O apT'yMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa U TOXKIIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHHUs U ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METOBI PELICHUS IENBIX U APOOHO-PAIIMOHATLHBIX YPAaBHEHUH U HEPaBEHCTB. MHOTOYJIEHBI OT
OJIHOM mepeMeHHOM. [[eneHne MHOTOUYIeHa Ha MHOTOWIEH ¢ ocTaTKoM. TeopeMma besy. MHOrousieHsi ¢
nenpiMu ko3 durmenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKAIINX CTENCHH U KOPHH.
WppanmonanbHble ypaBHeHHU. OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHHH.
[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IBI PEILICHHUS I0KA3aTEIbHbBIX YPABHEHUMN.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.



Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS JTOTapu(PMUUECKUX YPAaBHECHHIA.

OcHoBHBIE TpUuroHoMeTpuueckue Gopmyisl. [IpeodpazoBaHre TPUTOHOMETPUIECKUX BhIpaKEHUH. Perenne
TPUTOHOMETPUYECKUX YPABHEHU.

Pemenue cucrem TMHEHHBIX ypaBHEHU. MaTpuiia CUCTEMBbI JIMHEHHBIX ypaBHEHU. OnpeaennuTenb
MaTpuIbl 2X2, ero FTeOMETPUUECKHI CMBICT U CBOMCTBA, BEIUUCIEHUE €r0 3HAUCHH S, IPUMEHEHUE
ONPEACIUTENS AJIsl PEIICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHU. Perenre npukiaaHbix 3a1a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEMHBIX YpaBHEHUM. VccienoBanue MOCTPOEHHONW MOJIENHU € IOMOLIBIO MaTPULL U
ONPEACIIUTENCH.

ITocTpoeHHe MaTeMaTUYECKUX MOJIEIIEH PEabHOM CUTYallMy C IIOMOIIbI0 YPAaBHEHUN U HEPABEHCTB.
IIpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3aa4 U 3aJa4 U3 pa3IndHbIX
o0JacTeil HayKH U pealbHOM KU3HH.

DOYyHKUMH U TPaPuKu

@Oynk1us, crocoosl 3ananus GyHkuu. Bzanmuo odparusie pynkunn. Komnosunus ¢pynkumid. I'padux
dbyHKIMH. DIeMeHTapHbIe TpeoOpa3oBaHus rpaduKoB PyHKITUH.

O6nactp ornpeeneHuss © MHOXKecTBO 3HaueHui pynkiun. Hymu ¢pynkmun. [pomexyTku
3HaKomocTosHCTBA. YéTHbIe n HeuéTHBIe QyHKunu. [lepnognyeckne Gpynkunn. [IpomexyTku
MOHOTOHHOCTH (pyHKITMH. MakcUMyMbl 1 MUHUMYMBI (GyHKIIMU. Hanbombiee 1 HanMeHbIlIee 3Ha4eHUs
(GyHKIMH Ha IPOMEXKYTKE.

Jlunelinas, KBaJpaTU4yHas U IpOOHO-TUHEHHAs QYHKIMHU. DIEMEHTApHOE UCCIIEOBAaHUE U IOCTPOCHHUE UX
rpaduKoB.

Crenennast GyHKLHUS C HATYpaJIbHBIM H LENbIM MToKka3aTeneM. E€ cBoiicTBa u rpaduk. CpoiicTa u rpadux
KOpPHS N-OM CTENEH!U KaK (PyHKLUU OOpaTHOM CTENEHU C HATypaJIbHbIM [TOKAa3aTEJIeM.

[Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOMCTBA U Tpaduku. Vicronap3zoBanue rpagukos
GyHKIMA 17151 pelIeHns] ypaBHCHUM.

Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKITUI YUCIOBOTO apryMeHTa.
OyHKIMOHAIbHBIE 3aBUCUMOCTH B PealIbHBIX MpoLeccax U ABICHUX. [ papuKku peaabHbIX 3aBUCUMOCTEH.
Havyana maTeMaTH4eCKoOro aHajmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHKS TTOCIIEIOBATEIPHOCTEH. MeTo ] MaTeMaTHIeCKON MHAYKITHH.
MOHOTOHHBIG nu OI‘paHI/I‘IGHHBIe IIOCJIC0BATCIIBHOCTH. I/ICTOpI/ISI BO3HUKHOBCHUA MATCMATHUUYCCKOTI'O aHAJIM3a
Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckasi 1 reOMeTpHUECKast porpeccuu. beckoHeuHo yObIBaIOIIasi TEOMETPUYECKast IPOTPECCHsl.
CyMMa GeckoHEeYHO YOBIBAIOIIEH T€OMETPUUYECKON MPOrpeccuu. JINHEHHBIN U AKCTIOHEHIIUATbHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX POLEHTOB. Mcnonb30BaHue IpOrpeccuu s PELICHUs pealbHbIX 3a1a4
MIPUKJIAIHOTO XapakTepa.

HenpepoiBable pyHKIIMU 1 uX cBoiicTBa. Touku pa3peiBa. ACUMIITOTH rpadukoB GpyHKIui. CBOMCTBA
(GyHKIHMI HEMPEPBHIBHBIX HA OTpe3Ke. MeTox HHTEePBAJIOB JJIA PEIICHUsT HepaBeHCTB. [[puMeHeHne cBONCTB
HETPEePbIBHBIX (DYHKIMIA JIs1 perIeHus 3a1a4.

[TepBas u BTOpas npousBoaHbie GyHKIHU. ONpeneacHue, reOMETPUISCKUN U (PU3UIECKUN CMBICIT
MIPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy GyHKINU.

ITpon3BonHbIe n1eMeHTapHbIX (yHKIMHA. [I[pon3BOgHAS CyMMBI, IPOM3BEACHNUS, YACTHOTO U KOMIIO3ULIUU
GbyHKIMH.

MHo:xecTBa H JIOTHKA

MHo3kecTBO, OIepalliy HaJl MHO’KECTBaMHU U UX cBoMcCTBa. [luarpammsl Oiinepa—BenHa. [IpuMenenue

TEOPETUKO-MHOKECTBEHHOI'O anmnapara Jjisl ONMCAHUS PEATIbHBIX MPOLECCOB U SIBICHUMN, IPU PELICHUN
3aJa4d U3 APYrux y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUECKOTO O0BEKTA, CIEACTBHUE, TI0KA3aTEIHCTBO, PABHOCUIILHBIE
ypaBHEHUS.



AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A 11 KJIACC

Yucyia 1 BBIYUCIEHUSA

Harypanbable u nensie yncna. [[puMeHeHue mpru3HaKoB JETMMOCTH IEbIX YUCEeN, HAnOOIBIIHA 001t
nenutensd (nanee — HOJl) u nammensinee obmiee kpatHoe (naee — HOK), ocTtaTkoB 1o Moyiro, alropurmMa
EBknnpa nyis pemeHus 3a1a4 B UEIbIX YUCIIAX.

KommekcHbie uncna. AnreOpanueckas U TpUroHoMeTpuyeckast GopMbl 3alTUCH KOMITJIEKCHOTO YUCIIA.
Apudmerndeckre onepanuy ¢ KOMILIEKCHBIMU yuciamMu. M300paskeHre KOMIUIEKCHBIX Yucell Ha
KOOpJAMHATHOM mi1ockocTH. @opmyna MyaBpa. KopHu n-oii cteneHnu U3 KOMIUIEKCHOTo uncia. [I[pumenenne
KOMIIJICKCHBIX YUCCJI IJI PCHICHUA (bI/ISI/I‘IeCKI/IX U TCOMCTPHUYCCKUX 3aaa4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ " HCPABCHCTB. PaBHOCUIbHEIE CHCTEMBI U CHUCTCMBI-CJICACTBHA.
PaBHOCHIIBHEIC HEPaBCHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MMOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENBHBIX U JIOTapU(DMUYECKUX HEPABEHCTB.
OcCHOBHBIE METOBI PELICHUSI UPPAIIIOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEH pallMOHATBHBIX, HPPALIMOHATIBHBIX, TOKA3aTEIbHBIX
1 orapu(pMUYECKUX ypaBHEHUH.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MAaTEMaTUYECKUX 3a1a4 U 3a7a4 U3 Pa3IMYHbIX
o0JacTeil HayKH U pealbHOM KU3HH, HHTEPIPETALUs OTYYEHHBIX PE3yIbTaTOB.

DOYyHKUMH U TPaPuKu

I'padux xomnozunyu GyHkImid. I'eomeTprudeckre o0pas3sl ypaBHEHUH 1 HEPAaBEHCTB HA KOOPIUHATHOM
TUTOCKOCTH.

Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U TpaduKH.

I'padmueckue MeToabl pelieHus: ypaBHEHU 1 HepaBeHCTB. [ paduyueckue MeTo bl peleHus 3a1ad ¢
napaMeTpamm.

Hcnonbp3oBanue rpadukoB GyHKUNN I UCCIIEOBAHUSI IPOLIECCOB M 3aBUCUMOCTEN, KOTOPhIE BO3HUKAIOT
IIPU PELICHNH 33734 U3 IPYTUX YUeOHBIX IPEIMETOB U PeaIbHOM JKNU3HU.

Havaja MmaTeMaTH4YeCKOIo aHAJIN3a

[TpuMeHeHre TPOU3BOIHON K UCCIIEIOBaHHIO (DYHKIIMI HAa MOHOTOHHOCTb M 9KCTpeMyMbl. HaxoxieHue
HauOOJIBLIEr0 ¥ HAMMEHBILET0 3HAU€HUH HeNnpepbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOIHOM /1JIsi HAXOKIECHUS HAUTYUYIero PelieH s B IPUKIAAHBIX 3a1a4ax, st
ompe/elIeHUsI CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOoro (popmMyIioit miu rpaduKoMm.

ITepBooOpazHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie anemMenTapHbIxX ¢pyHkuuid. [IpaBuna
HaXO0X/ICHHUS IepBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuil cMbIca HHTETpasia. Boraucnenue onpeaenéHHOro MHTErpaa mno Ggopmyie
Herorona-JleliOuuma.

[TpumeHeHne UHTETpaia 1l HaXOXKIACHUS TUIOIAAEH TNIOCKUX GUTyp 1 00BEMOB T€OMETPHUECKUX Tell.

[Tpumeps! pemenuit auddepeHImaibHbIX YypaBHEHUH. MaTeMaTHYeCKOEe MOISTTUPOBAHUE PeaTbHbIX
MIPOIIECCOB C MOMOILBIO AU(PepeHIINATbHBIX YPaBHEHUH.



I'EOMETPUA 10 KJTACC

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBeE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMas, TII0OCKOCTh, MPOCTpPaHCTBO. [ToHsaTHE 00
AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacnonoxeHnue NpsMbIX B IPOCTPAHCTBE: NepeceKaronecs, napauieiabHble U CKPEIUBAIOIIUECS
npsMeble. [Ipu3Haky ckpeluBaromuxcs npsamseix. llapamnenbHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
napajuieNibHbIe MPsIMbIE B IPOCTPAHCTBE, NAPAUIETbHOCTD TPEX NPSIMbIX, MAPAJUIETLHOCTD MPSMON U
wiockocTu. [lapannenbHoe u eHTpallbHOE MPOSKTHPOBaHHE, n300paxeHue Guryp. OCHOBHEIE CBOWCTBA
MapajuieIbHOTO TPOESKTUpOBaHMs. M300pakenne Guryp B mapamuiebHON MPOCKIIUN. YTIIBI C
COHAIPABJICHHBIMUA CTOPOHAMH, YTOJI MEXKIY IIPSIMBIMU B IIPOCTpaHCTBE. [lapaieabHOCTh INIOCKOCTEN:
MapajuiebHbIE IJIOCKOCTH, CBOMCTBA MapaJlIeIbHbIX III0CKOCTe!. [IpocTeiiiire npocTpaHCTBEHHbBIE
(GUrypsl Ha IIOCKOCTH: TETPAdp, NapauieenuIe I, TOCTPOSHNUE CEUCHUH.

[lepnieHIUKYISIPHOCTD MPSMOM U MIIOCKOCTH: MEPHEHAUKYIISIPHBIE MPSMBbIE B IPOCTPAHCTBE, MIPSIMbIE
napajuieJbHbIE U MEPIeHIUKYISPHBIEC K TNIOCKOCTH, TPU3HAK NEPICHAUKYISIPHOCTH IPSIMON U MIIOCKOCTH,
TeopeMa O MPSAMON NEPHEHIUKYIIPHON MIIOCKOCTH. OpTOroHanbHOE NpoeKkTupoBanue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKLUS (PUTYPBI
Ha TUIOCKOCTb. [lepneHInKyIsipHOCTD MJI0CKOCTEN: MPU3HAK MEePIEHANKYISIPHOCTH ABYX INIOCKOCTEH.
TeopeMa o0 TpEX NEpPHEHAUKYIIAPAX.

VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U TIJIOCKOCTBIO, ABYTPAHHBIN YroJl, TIUHEHHBINA Yo
IBYTpaHHOrO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIe yIiibl. CBONWCTBA IVIOCKUX YIVIOB MHOTOTPaHHOIO yIija.
CBolicTBa INIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO yIJIA.

MHororpaHHMKH

Buibl MHOrorpaHHUKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npusma, npsiMasi 1 HaKJIOHHAs
IpU3MBI, OOKOBas M MOJIHAs MOBEPXHOCTh NpU3Mbl. [lapamienenunen, npsMoyrojbHbI Napaienenunes 1
ero coiictBa. Kparuaiiiiye nyTy Ha HOBEpXHOCTH MHOTOorpaHHuka. Teopema Diiepa. [IpocTpancTBeHHas
teopema [Iudaropa. [lupamuaa: n-yroapHas nupamua, IpaBuiIibHas U yceu€HHas nmupaMuibl. CBOHCTBa
pEOep u OOKOBBIX I'paHe MpaBUIBLHON MUpaMuIbl. [IpaBuIbHBIE MHOTOTPAaHHHUKY: TIPaBUIIbHAS IPU3Ma U
IpaBUJIbHAS TUPAMUA, IPAaBUIIbHAS TPEYrolbHAsA MUPaMUa U MPaBWIbHBIN TeTpasap, KyO. [IpencraBienue
O NPAaBUJIBHBIX MHOTOI'PAaHHUKAX: OKTa3Jp, NOAEKASAP U UKOCAIP.

Beruuciienue 31eMeHTOB MHOIOIpaHHUKOB: pEOpa, nuaroHany, yrisl. [1nomans 00koBOM MOBEPXHOCTH U
MIOJTHOM TIOBEPXHOCTH MPSIMOI MPU3MBI, IIOLIA/lb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOMA
npu3msl. [1no1mans 00k0BOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHON IMPaMM/Ibl, TEOpPEMa O IUIOIAAN
YCECYEHHOU NMUPAMHUJIBI.

CuMMeTpHs B MPOCTPAHCTBE. DIIEMEHThl CHMMETPUH MPaBUIIbHBIX MHOTOTpPaHHUKOB. CUMMETpHS B
MPABIWJIBHOM MHOTOTPAHHUKE: CHMMETPHS IMapajlieNenuIe[a, CAMMETPHSI PABUIIBHBIX MPU3M, CAMMETPHS
MPaBWJIbHOM MUpPaMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPa, BEKTOPHI KOJUTMHEAPHbIE,
COHAITIPaBJICHHBIE U TPOTHUBOIIOJIOKHO HANIPaBJIEHHbIE BEKTOPhI. PaBeHCTBO BEKTOPOB. JlelcTBuUs ©
BEKTOPAMHU: CJIO’KEHUE U BHIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa HA
guciio. CBONCTBA CI0XKEHUS BEKTOPOB. CBOIICTBA YMHOXKEHUS BEKTOpa Ha uyncio. IloHsaTHe KoMILIIaHapHbIE
BeKTOpHI. [Ipr3Hak kommiaHapHOCTH TpEX BekTopoB. [IpaBmiio napamnenenunena. Teopema o pa3iokeHUU
BEKTOpa 110 TPEM HEKOMIUIaHAPHBIM BeKTOpaM. IIpsiMoyrosibHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsi3b MEXly KOOpJIMHATAMHU BEKTOPa U KOOPAMHATAMH TOYEK. YTOJ MEXIY
BeKTOpamMu. CKaJIsIpHOE TPOU3BEACHNUE BEKTOPOB.

I'EOMETPHUA 11 KIIACC



Tena Bpamenust

[ToHATHSA: IMIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTh, CepruiecKasi IOBEPXHOCTH,
oOpasyromue noBepxHocreil. Tena BparieHus: UIUHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe
pacroiokeHue c(hepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTb K chepe. M300paxeHne Ten BpalieHus Ha
riockoctu. Pa3Béprka munuHapa u konyca. Cummerpus chepsl 1 mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 06 00BEME MPAMOYTOIHFHOTO MapaJlIeNICIIUIIeIa U
crnenctBus u3 He€. OOBEM MPSIMOI M HAKJIOHHOW MPU3MBI, IIMJIMH/PA, THpaMHIbl U KoHyca. OO0BEM mapa u
I1apOBOTO CErMEHTA.

KomOuHnammu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BiucanHas B IIUJIMHJIP, OTIMUCAHHAS OKOJIO
mmHApa. [lepecedenue chepsl v mapa ¢ miockoctero. Kacanue mapa u cepsl miockoctsto. [lonarue
MHOT'OTpaHHHKA, OTIMCAHHOTO OKOJIO cpepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomane MoOBEpXHOCTH MUIUHIPA, KOHYCA, TUIoaab chepsl u e€ yacteid. [logqodue B mpocTpaHCTRBeE.
OtHomenue 00bEMOB, TIOIaIel MoBepxHOCTeH Mo00HbIX (uryp. [IpeodpasoBanue mogodus, TOMOTETHS.
Pemenne 3a1a4 Ha TNIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceueHNit MHOTOTPaHHUKOB U TeJl BPAIICHUs: CeUYSHHsI LMIMHAPA (apaieIbHO U
MEPIEeHIUKYJIIPHO OCH), CEYeHUS KOHYyca (apauiebHbIe OCHOBAHUIO U MIPOXOSIINE Yepe3 BEPIINHY),
CEUEHUs 111apa, METOABI IOCTPOEHUSI CEYEHNU: METO/I CJIEA0B, METO/l BHYTPEHHET O IPOEKTUPOBAHHUS, METO]
IEPEHOCcA CEKYILEH MITOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtops! B ipocTpancTBe. Onepanuu Haj BEKTOpamMu. BekTopHoe yMHOKeHHE BEKTOPOB. CBOMCTBA
BEKTOPHOT0 yMHOEHHUs. [IpsiMoyronbHas cuctemMa KoopAuHaT B IpocTpaHcTBe. KoopimHaTel BEKToOpa.
Pasnoxxenue Bekropa o 6azucy. KoopinHaTHO-BEKTOPHBIN METOJ PU PELUICHUH T€OMETPUUECKHX 3a7au.

J{BHKeHHS B IPOCTPAHCTBE

JIBrxenus npoctpanctBa. Otobpakenus. [[Brkenust u paBeHCTBO Guryp. OOmme cCBONCTBA IBUIKEHUM.
Bunsl aBuKeHUN: apajuIeIbHbII IEPEHOC, UEHTPAIbHAS CUMMETPHSL, 3€pPKalbHas CHMMETPUs, TIOBOPOT
BOKpyT npsimoit. [TpeoGpazoBanus momoowus. [Ipsmast u cdepa Ditnepa.

BEPOATHOCTDBb U CTATUCTHKA 10 KJIACC

I'pad, cBsa3nblii rpad, mytu B rpade: mukisl u nenu. CteneHs (BaJeHTHOCTH) BepiuHbl. ['padsr Ha
IUIOCKOCTH. JlepeBps.

CrydaifHble SKCTIEpUMEHTHI (OTIBITHI) U CITy4alHbIE COOBITHS. DJIeMEHTapHBIC COOBITHS (MCXOIBI).
BeposiTHOCTB ciiydaifHOro coObITHs. BIM30CTh YacTOTHI U BEPOSTHOCTH COOBITHI. CiiydaiiHbIe OTIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Omnepannu Haj COOBITUSIMU: IIepecedeHue, 00beIMHEHHE, TPOTUBOIOI0KHbBIE COOBITHS. JJnarpaMmel
Ditnepa. ®opmyiia CIOKEHUS BEPOATHOCTE.

VYcnoBHas BEPOSITHOCTb. Y MHOYKEHUE BEPOSITHOCTEN. [lepeBo cirydaiiHOro skcnepumenta. @opmyiia oiaHOu
BepositHocTH. Dopmyna baiteca. HezaBucumpie coObITHS.

buHapHbIi ciy4aiiHbII ONBIT (MCIIBITAHUE), yclieX U Heyaaya. HesaBucumbie ucneiranus. Cepust
HE3aBUCHUMBIX HCTIBITAHUN JI0 IepBoro ycnexa. [lepecranoBku u dakTopuan. Uucio coueTanuid.
Tpeyronpauk [Tackans. @opmyna 6unoma HeioToHa.

Cepus He3aBUCUMBIX HcTIbITaHUK beprymum. CiydaitHbii BEIOOP U3 KOHEYHOW COBOKYITHOCTH.

Canyuaitnas BennunHa. Pacnipenenenue BeposiTHocTel. [luarpamma pacnpenenenust. Onepanuu Haj
Cly4yailHbIMU BeIMuMHamMu. bunapHas ciydaiinas BenuuuHa. [I[pumepsl pacnpenesnenuii, B TOM YUcie
reOMEeTPHUECKOE U OMHOMHUAIBHOE.



BEPOATHOCTDBb U CTATUCTHKA 11 KJTACC

CoBMecTHOE pacnpeaciicCHue IByX CﬂyqaﬁHBIX BenuuuH. He3aBucuMEbIe cnyqaﬁHble BCIINYHUHEI.

MareMaTrnueckoe OKHIaHHE CITy9aliHOW BeTMYUHBI (pacnpenenenus). [Ipumepsl mpumMeHeHus
MaTEMaTHYECKOTO OKUIaHUs (CTpaxoBaHUE, JOTepes). MareMaTndeckoe 0KuiaHue OMHApHOU CITydaiiHON
BEJIMYUHBI. MaTeMaTnuecKoe 0KUAAHUE CYMMBI CIIy4alHbIX BEJIMUYMH. MaTeMaTH4ecKoe OKUJaHne
T€OMETPUUYECKOTO 1 OWHOMHAIILHOTO PACTIPEICIICHUN.

Jlucniepcust M CTaHAAPTHOE OTKJIOHCHHE CITydailHOM BeMWYUHBI (pacnpeneneHus). Jucnepcrs OnHapHOM
CJ'Iy‘-IElﬁHOfI BeJIMYMHBI. MaTeMaTH4uecKoe OXKUJaHUC POU3IBCACHUA U TUCTICPCUA CYMMbI HE3aBUCHUMBIX
CIIy4aliHbIX BeTU4MH. Jlucrepcus U CTaHAApTHOE OTKJIOHEHHEe OMHOMHANILHOTO pacnpenenenus. Jlucnepcus
Y CTaHJAPTHOE OTKJIOHEHHE T€OMETPUUECKOTO PaCTIPEICICHHUS.

Hepasencto YeOrména. Teopema Ueobméra. Teopema beprymnu. 3akon 6onbimmx yucen. BeioopodHsrii
MeToA uccienaoBanuil. Beibopounsie xapakrepuctuku. OieHnBaHNE BEPOSATHOCTH COOBITHS TIO
BHIOOPOYHBIM JIaHHBIM. [IpoBepKa MPOCTEHIINX THITOTE3 C TOMOIIBIO U3YUEHHBIX PACIIPEICIICHUM.

HenpepsiBHble cinydalinbie BeauuuHbl. [Ipumepsl. @yHKIHS INIOTHOCTH BEPOSTHOCTH PACIIPEAEICHUS.
PaBHOMEpHOE pacnpenienieHue U ero CBOMCTBA. 3a1a4M, MPUBOIAIIME K MIOKA3aTEILHOMY PACIIPENCICHUIO.
3anauu, NIPpUBOAAILIME K HOPMAJIbHOMY pacnpeaeneHnto. @yHKIMs IJIOTHOCTH BEPOSITHOCTH
MO0Ka3aTeJIbHOI0 pacipeaeaeHus, GyHKINS INIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO PACHIPEIEICHHMS.
@yHKIUA INIOTHOCTHA U CBOMCTBA HOPMAJIBHOT'O PACIPECIICHHUS.

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1aun, MPUBOJAIINE K PACIPEACTICHHUIO
Ilyaccona.

KoBapuanms nByx ciy4aitubeix BennuuH. KosdpunmenT nuneiinon koppesnsiun. COBMECTHBIE HaOIIOICHUS
IBYX BeTMUMH. Be100pOoUHBIi KOG PHUIMeHT Koppenauuu. Paznuune Mexxay JTMHEHHOHN CBSI3bIO U
MIPUYMHHO-CIIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOl HAMMEHBIINX KBAPaTOB.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS YYHEBHOI'O KYPCA «AJITEBPA U HAYAJTIA
MATEMATHYECKOI'O AHAJIN3A» (YIVIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

Cc(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UITUH 00YYaIOIIET0Csl KaK aKTUBHOTO U OTBETCTBEHHOTO WieHA
poccHiicKoro o0IecTBa, MPEeACTaBICHHE O MATEMAaTHYECKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3INIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAKIAHCKOTO 00IIecTBa (BRIOOPHI, OMIPOCHI U IPYTO€), YMEHUE
B3aHMO,Z[€I>'ICTBOBaTB C CONUAJIbBHBIMU UHCTUTYTAMU B COOTBECTCTBUU C UX q)YHKI_[I/DIMI/I 1 Ha3HA4YCHUCM,

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUNUCKOM Ipa)1aHCKOW UACHTUYHOCTH, YBaKEHUS K MPOLUIOMY M HACTOSIIEMY
POCCHICKON MaTEMATHUKH, IEHHOCTHOE OTHOLLIEHUE K JOCTH)KEHUSAM POCCUNCKAX MAaTEMAaTUKOB U
POCCUICKON MaTEMaTUYECKON IKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHXKCHUH B APYTUX HAyKax, TEXHOJIOTUSAX,
chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa, ChOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKH U JeSTeIbHOCTHIO
y4€HOT0, 0CO3HAHKE JINYHOTO BKJIJIa B TOCTPOSHHUE YCTOMYUBOTO OYAYIIETO;



4) 3cTeTHYEeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUYAs SCTETHKY MaTEeMaTHUECKUX 3aKOHOMEPHOCTEH, 00OBEKTOB,
3aaa4, pe].HeHHfI, paccyxc;[eHHf/'I, BOCIIPUUMYNBOCTD K MATCMATUYCCKHUM aCIICKTaM pa3JIMYHbIX BH0B
HCKYCCTBA;

5) pusuveckoro BoCnUTAHMS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEpecax 3J0POBOro U 6€3011acHOro
o0pa3a ’K13HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 310POBBIO (3710pOBOE MUTAaHUE, COATaHCUPOBAHHBIN
PEXUM 3aHITHI U OTIIbIXA, peryisipHas (Gu3nueckas akTUBHOCTD), pU3NYECKOE COBEPIIEHCTBOBAHNE TIPU

3aHATUSIX CLIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTHU TPYIOIIO0US, MHTEPEC K pa3InyHbIM chepam
poeCCHOHATILHOMN IEATEILHOCTH, CBSI3aHHBIM C MAaTEMATUKOHN H €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HAaHHBIN BEIOOp OyayIieii mpodeccruu u peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIAHBI, TOTOBHOCTh
1 CITOCOOHOCTH K MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO HA IPOTSHKEHUH BCEH JKHU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKUX 33724 MaTeMaTHUECKON HAPaBICHHOCTH;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IKOJOTHIECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COIIMATbHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBLHON CPe/bl, 0CO3HAHUE TTI00aIBbHOTO XapaKTepa
IKOJIOTHYECKUX MPOOIEM, OPUEHTAIMS HA MPUMEHEHNE MaTEeMaTUIECKUX 3HAHUMN IS PEIIeHUs 3a71a49 B
o0JacTu OKpYXKarollei cpeibl, MJIaHUPOBAaHUE TOCTYNKOB U OIIEHKU MX BO3MOXKHBIX MOCIIEIACTBHUH TS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIeCTBEHHOM MPAKTUKH, TOHUMaHHe MaTeMaTH4YeCKON HayKH Kak cepbl 4eJI0BEUECKOl 1eaTeIbHOCTH,
ATarnoB e€ pa3BUTHS ¥ 3HAUUMOCTH ISl PA3BUTHUS [TUBUIIN3AIUH, OBIIA/ICHUE SI3bIKOM MaTEMaTUKU U
MaTeMaTHYeCKON KyJIbTYypoil Kak CPeICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESITENIBHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHMBeEPCAJIbHbIE YUeOHbIE NeHCTBUS
Ba3oBble JJornyeckue aeicTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKY MAaTEMAaTHUYECKUX O0BEKTOB, TIOHATHA, OTHOLICHUN
MEXIY MOHATUAMH, POPMYITHPOBATH ONPECIICHNUS OHITH, yCTAHABINBATH CYIIECTBEHHBIN MPH3HAK
KJ1accu(UKaLuu, OCHOBAHUS [t 000OIICHUS M CPABHEHUS, KPUTEPUH ITPOBOAMMOTO aHAIIN3A;

BOCIPUHUMATh, GOPMYIHUPOBATH U IPEOOPA3OBHIBATH CYK/ICHUS: YTBEPAUTEIIbHbIE U OTPULIATENIbHEIE,
€IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IIPOTUBOPEUHs B (haKTaX, JaHHBIX,
HAOJIOACHUSAX U YTBEPXKACHUSAX, IPEUIaraTh KPUTEPUU JJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUHH;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIHLHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKAECHUH (TIPSMBIE U OT IPOTUBHOTO),
BBICTPAaMBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE
CYKJI€HHUS U BBIBOJIBI,

BBIOMPATH CIIOCO0 perieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHsI, BEIOUPATh
HanboJIee MOAXOAAIINN C y4ETOM CaMOCTOSTEIIFHO BBIZICTICHHBIX KPUTEPUEB).



Ba3oBble ncciiegoBaTe/ILCKHeE JeliCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIUI MHCTPYMEHT MO3HaHUsl, (POPMYIHPOBATh BOIIPOCHI,
¢buKcupyromue NpoTuBoOpedne, NpodiieMy, yCTaHaBIUBaTh HCKOMOE M JaHHOE, (POPMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBAHUE MO YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMaTHIECKOTO 00BEKTa, SIBJICHUS, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,

CaMOCTOATEILHO (hOPMYITUPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
HCCIICA0BaHNA, OUCHUBATE JOCTOBCPHOCTD MOJIYYCHHBIX PE3YJIbTATOB, BEIBOJAOB U 06061LICHI/II>'I;

IMIPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTHUC IPOLECCA, a TAKIKE BIABUTATH IMTPCAIIOJIO0XKEHUA O €TI0 pa3BUTUU B
HOBBIX YCJIOBUSIX.

Patora ¢ undopmanmeii:
BBISBJIATH 1e(pUINTH HH(OOPMAIIUU, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOMPOC U JIJIS PEIICHMS 3a/1a4H;

BbIOMpATh HHPOPMAINIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (HOPM MpEICTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMALIMIO, TPEICTABIATH €€ B pa3IMuHbIX (hopMax, UIUTIOCTPUPOBATH I'padUyecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA
O01menue:

BOCIIPUHUMATH U (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSAMH U LEJISIMHU OOILEHHS, SICHO,
TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHU 110
XOJly pellleHUs 3aa4l, KOMMEHTUPOBATh ITOJYYEHHBIN pPe3yJIbTaT;

B X0/ 00CYXACHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOl TEMbI, IPOOJIEMBI, pelaeMoii 3a1a4H,
BBICKA3bIBaTh UJICH, HAIICJICHHBIE HA MTOMCK PEIICHUS, COIOCTABISATh CBOU CYKJICHHUS C CYKACHUSIMU APYTUX
YYaCTHUKOB JMaJIora, 0OHApYKUBATh pa3Iu4Me U CXOACTBO MO3UIMI1, B KOPPEKTHOH hopMme
(hopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATL PE3YJIbTAThI PELIECHU 3a1a41, DKCIIEPUMEHTA, UCCIIEN0BAHMNS, IPOEKTA, CAMOCTOSTEIIBHO
BbIOMPATh (popMaT BEICTYIJICHHUS C YIETOM 33]a4 IPE3CHTAIIMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszaums:

COCTABIISATH IJIaH, AITOPUTM PELICHUS 33Ja4H, BHIOUPATh CIOCO0 PEIICHUs C YUETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHHH C YIETOM HOBOM
uHpopMaLuu.

CaMOKOHTPOJIb, SMOIMOHAJIbHbII HHTE/VIEKT:

BJIaACTh HABBIKAMU MO3HaBaTeIbHONI peq)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBbIX I[eﬁCTBHﬁ 1 MBICJIUTCIIBbHBIX
MPOIIECCOB, UX PE3YIHTATOB, BIAJIETh CITIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca B pe3yiIbTara
peIIeHMs] MATEMAaTHYCCKOH 3a/1a4H;

MPEeBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MIPH PEIICHUHU 3a]1a4H, BHOCUTh KOPPEKTHBBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, TAHHBIX, HAWJICHHBIX ONIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM, OOBSICHATh IPUYHUHBI JOCTHKEHUS WU
HEIOCTHKEHUS PE3YJIbTAaTOB JESITEIbHOCTH, HAXOIUTH OMINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAas ACATECJIBbHOCTD:



MOHUMATh U UCTIOJIH30BATH NPEUMYIIECTBA KOMAH/AHON U UHAWBUIYaIbHOU PabOThI IPH PEIICHUH yIeOHBIX
3a7a4, NPUHUMATh 11eJTb COBMECTHOM JEATEIFHOCTH, IJIAHUPOBATh OPTaHN3AIMI0 COBMECTHON paboTHI,
pacripenenath BUAbI paboT, JOroBapuBaThCs, 00CYKAATh MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHNs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U HHBIE),
BBITIOJTHSTH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOU JACHCTBUS C APYTMMH WICHAMU KOMaHIIBI,
OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPUAM, CHOPMYTUPOBAHHBIM YIaCTHHUKAMH
B3aUMOJICUCTBHUA.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 06yuenus B 10 kjacce oOyJaroniuiicss MOJyIUT CICTYIONTNE TIPEIMETHBIC PE3YJIBTATHI 1O
OTJIENBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hadyalla MaTeMaTHYECKOTO aHAITN3ay:

Yuciia 1 BEIYUCICHHSA:

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: PALIMOHATIBHOE YUCII0, OECKOHEUHAas! IepHOANYECKast 1poOb,
IIPOLICHTHI, UPPALIMOHATIBHOE YUCII0, MHOXKECTBA PALIMOHAIBHBIX U IEHCTBUTENBHBIX YUCEIl, MOAYJIb
JIENCTBUTEIILHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLIEHTHI ISl pEIICHUs MIPUKIAIHBIX 3a]]a4 U3 Pa3IMyHbIX OTpaciiel 3HaHU| 1
peaNbHOM )KU3HU;

MPUMEHATH NMPUOIMKEHHBIC BEIYUCIICHUSI, IPABUJIa OKPYTIICHUS, IPUKUIKY U OIICHKY pe3yJIbTaTa
BBIYHCIICHUI;

cBOOO/IHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C LEJBIM ITOKa3aTelleM, HCIO0Ib30BaTh MOAXOASILYI0 (GopMy
3aMMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHUS MPAKTUICCKHUX 33]1a4 U TIPEIICTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENECHH;

CBO60,Z[HO OICPpHUPOBATH NOHATUCM: CTCIICHL C PAllUOHAJIbHBIM IMOKA3aTCIICM;

CBOOOJHO ONEPUPOBATH MOHATHIMMU: JOrapu(pM uKcia, JeCATUYHbIE U HATypaJIbHbIE JTOrapu(pMBbI;
CBO60,Z[HO OICpHUPOBATH NOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YU CJIOBOT'O apryMCHTA,
OIIEpUPOBATh NOHATHAMHU: aPKCUHYC, ADKKOCUHYC M APKTaHI'€HC YUCIOBOI'O apryMEHTA.
YpaBHeHUs M HEpaBEeHCTBA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS U
YPaBHEHUS-CIIEICTBUS, PABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIe METO/bI PELICHHS PAllMOHATIBHBIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUN, TPUMEHSATh
METOJ MIHTEPBAJIOB JIs PEILICHUS HEPABEHCTB;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJJHOM MEPEMEHHOMN, MHOTOUJIEH C LIEJTBIMU
KOE)(I)(l)I/II_II/IeHTaMI/I, KOpHU MHOT'OYWICHA, MIPUMCHATDH ACJICHUC MHOTOYJICHA HA MHOT'OYJICH C OCTATKOM,
teopeMy be3y u Teopemy Buera s penienus 3agay;

CBOOO/THO ONIEPUPOBATH MOHATHIAMHU: CUCTEMA IMHEWHBIX YPaBHEHUH, MaTpuUIla, ONPEACTUTENb MATPHUIIBI 2 X
2 ¥ ero reoOMeTpUYECKU CMBICII, UCTIOJb30BAaTh CBOMCTBA ONPEAEIUTENIS 2 X 2 17151 BBIYUCICHHS €ro
3Ha4YCHUAI, HpI/IMeHHTL onpezneJmTeJm JUIA pemeHI/m CUCTCMBI HHHeﬁHBIX ypaBHeHHﬁ, MO,Z[G.HI/IpOBaTB
peanbHBIC CUTYAIIUH C TIOMOIIBIO CUCTEMBI IMHEWHBIX YPaBHEHUMN, UCCIIEI0BATh MIOCTPOCHHBIC MOICIIH C
IIOMOILBIO MAaTPUL] U ONIPEACIIUTEINIEH, UHTEPIPETUPOBATh IIOJIYYCHHBINA PE3YJIbTAT;

WCIIOIh30BaTh CBOMCTBA JIEUCTBHM C KOPHIMHU JIJIsl TPeoOpa30BaHUsI BRIPAKEHUH;

BBIIIOJIHATD HpCOGpaSOBaHI/IH YU CJIOBBIX BBIp&)KCHHfI, COACPpKAIUX CTCIICHU C PAllMOHAJIbHBIM IMOKAa3aTCIICM;



MCIOJIb30BATh CBOKCTBA JIOrapu(MOB Il peoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKCHUN;

cBOOO/IHO ONEPUPOBAThH MOHATUSMU: UPPALIMOHATIbHBIE, TOKa3aTeNbHbIE U Jorapu(pMuuecKkue ypaBHEeHHUS,
HaxOJUTh UX PEIICHUS C TOMOIIbIO0 PABHOCHIBHBIX TIEPEXOA0B UM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIbI JUIsl TPe0Opa30BaHUs TPUTOHOMETPUYECKUX
BBIPAKCHU;

cBOOO/IHO ONEPUPOBAThH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHATh He00X0IuMbIe (HOPMYIIbI
JUTSl pELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIETTMPOBATh peajbHble CUTYAIlUU Ha SI3bIKE anreOpbl, COCTABISITh BHIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA
10 YCJIOBHIO 33J]a4H, UCCIIE0BATH TIOCTPOCHHBIE MOJICNIN C UCIIOIB30BAaHUEM ariapara anreopsbl.

DOYyHKUUM U TPaPuKH:

CBOOO/THO OTIEPUPOBATH MOHATHAMU: (PYHKIIMSA, CIIOCOOBI 331aHus (PYHKLIMHU, B3aKMHO 0OpaTHbIE (DYHKIINH,
KOMITO3UITUS (QYHKIHH, rpaduK PyHKITUH, BBITIOIHATH dJIEMEHTapHBIC TpeoOpa3oBanms rpadukoB GyHKITUN;

CBOOO/THO ONIEPUPOBATH MOHATHAMHU: 00JIACTh ONPEACTICHUS U MHOXKECTBO 3HaYCHUN (DYyHKIINUHU, HYJTU
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: YETHBIE M HEUETHBIC (DYHKIINH, TIEPHOANYECKHIE (DYHKIINH,
IIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl U MUHUMYMBbI (DyHKIIH, HanOoJIbIlIee M HAUMEHbIIIEE
3Ha4YeHHEe PYHKLUU Ha IPOMEKYTKE;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: CTENEHHAsI PYHKIIMS ¢ HATYpaJIbHBIM U LIEJIBIM MTOKa3zaTesnaeM, rpaduk
CTENeHHON (PYHKIIMHU C HATYPAJIbHBIM U LEJIBIM MTOKa3aTeaeM, Tpag K KOPHs N-Oi CTENEHH KaK (yHKITUH
0OpaTHOM CTENEHU C HaTypajIbHbIM MTOKA3aTENIeM;

OIIEpPUPOBATH MOHATHAMU: JIMHEHHAs, KBaJJpaTUUHAs U JpOoOHO-THHEHHas (PYHKIMH, BBIITOIHSATh
3JIEMEHTApPHOE MCCIIEJOBAHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO ONIEpPUPOBATH MOHATHIMU: TIOKa3aTeabHas U JorapudmMuieckas GyHKINU, UX CBOMNCTBA U
rpaduKu, UCIOIB30BaTh UX IpadUKy [l peIIeHHs ypaBHEHHUI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TPUTOHOMETPUYECKAs OKPYKHOCTD, OIIpEIcIICHIE
TPUTOHOMETPHUUECKUX (DYHKIIMH YUCIOBOrO apryMeHTa;

UCIOJIb30BaTh Tpaduku GyHKIUN I UCCIIeTOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MIPH PEIICHUHN 33]1a4 U3
JOpYTUX y4eOHBIX MMPEIMETOB U pealbHOM KU3HH, BEIpaXKaTh (OpMyJIaMU 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

Hagana MaTeMaTH4eCKOr0 aHAJIH3a:

CBOOOJHO ONEPUPOBATH MOHATHIAMHU: apuMeTHUecKass U FeoMeTpruIecKas Iporpeccusi, 0eCKOHEYHO
yOBIBaroIIasi reOMeTpUYecKas MPOrpeccus, TMHEHHbIN U AKCIIOHEHIUATBHBIA POCT, (hopMyJa CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

HCIIOJIb30BATh IIPOrpeCCUU JIsd pCHICHUS PCAJIBHBIX 3a4a4 IMMPUKIIAAHOTO XapaKTEpa,

CBOOOJTHO OTEPUPOBATH MOHATHSAMU: MTOCIIEI0BATEILHOCTD, CIIOCOOBI 3a/TaHHS TIOCIIECIOBATEIIHHOCTEH,
MOHOTOHHBIE U OTPAaHUYECHHBIE [TOCIEI0BATEILHOCTH, IOHUMATh OCHOBBI 3aPOK/ICHUS MATEMAaTHUYECKOTO
aHajan3a Kak aHan3a 0ECKOHEUYHO MaTbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU: HEMPEPbIBHBIE (PYHKIIMHU, TOUKU pa3pbiBa rpaduka GyHKIUH,
ACUMIITOTHI rpaduka PyHKITUH;

CBOOOJTHO OTIEpPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTpe3Ke, IPUMEHITh CBOMCTBA
HENpepbIBHBIX (DYHKIUH /U1 peleHns 3aad;

CBOOOJTHO OTIEpPUPOBATH MOHATHIMMU: TIEpBasi M BTOpasi MPOU3BOIHbIC (PYHKIINH, KacaTellbHas K Tpaduky
bynxumn;

BBIUUCIISATH POU3BOIHBIE CYMMBI, TPOM3BEICHNS, YACTHOTO M KOMIIO3ULIUH JIBYX (PYHKLUH, 3HATH
IIPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIINH;

UCIOJIb30BATh TEOMETPUUYECKHUH U (PU3UUECKUI CMBICT IIPOU3BOIHOM JIJIsl pEILICHHS 3a/1a4.



MHo:kecTBa M JIOTHKA:
CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: MHOXECTBO, OIIEpaIliy HaJ MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arlapaT JJis ONUCAHUS PeabHBIX MPOLIECCOB U SIBJIICHUM, TPU
pEIIeHNH 3314 U3 IPYTUX y4eOHbBIX MPEIMETOB;

CBO60,Z[HO OIICpHUPOBATH NOHATUAMMU: OIIPCACIICHUEC, TCOPEMA, YPABHCHUC-CIICACTBUC, CBOMCTBO
MaAaTeMaTHYICCKOIo O6’beKTa, A0Ka3aTeJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA U HCPABCHCTBA.

K koniy o0yuenus B 11 kiacce 00ydaroniuiics NogyduT CIEAYIOUINE PEIMETHbIE PE3YIbTaThI IO
OTJIENbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaAITu3ay:

Yuciia 1 BLIYMCJICHUA:

CBOOOJTHO ONEPUPOBATH MOHATHIMHU: HATYPAIbHOE U IEJI0€ YUCII0, MHOXKECTBA HATypPaJIbHBIX U LEJIBIX
qucel, UCTI0Ib30BaTh MPU3HAKK JenuMocTH nenblx uncen, HOJl u HOK HarypanbHbIX uncen Juisl pelieHus
3aJ1a4, IPUMEHATh anroput™ EBkinnna;

CBO60,Z[HO OICPpHUPOBATH NOHATUCM OCTAaTKa 11O MOAYJII0, 3alIMChIBATL HATYPAJIbHBIC YU CJIAa B PA3JIUMYHBIX
IO3MIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YMCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEII,
MPE/ICTaBIATh KOMIUIEKCHBIE YUCIIa B aNre0pandeckoil 1 TPUrOHOMETPpUUECKOi popme, BBITTOTHATh
apupMeTHYECKe ONepaluy ¢ HUIMU M N300pakaTh Ha KOOPIMHATHOM IIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBO60,Z[HO OICPpHUPOBATH NOHATUAMU: UPPATNOHAIIBHBIC, ITIOKA3aTCIbHBIC U JIOI‘apI/I(bMI/I‘ICCKI/IG HCPaBCHCTBA,
HAaXOJUThb UX PCHICHUA C IOMOIIBIO PABHOCUIIBHBIX IIEPEXOI0B,

OCYILIECTBIISATH OTOOP KOPHEH MPH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

cBOOO/IHO ONEPUPOBAThH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATh HE0OX0IUMbIE
(hOpMyIIBI ISl pEHICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUIECKUX HEPABEHCTB;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPABHEHHUI U HEPABEHCTB, PAaBHOCUJIbHBIE
CUCTEMBbI U CUCTEMBI-CJIEICTBUS, HAXOUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH palliOHAIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTapU(MUYECKIX YPAaBHEHUN U HEPABEHCTB;

pemaTh panroHalbHbIe, HPPALlMOHAIbHBIE, TTOKa3aTeNIbHBIE, JIorapu(MUUIecKre U TPUTOHOMETPHUECKUE
YPaBHEHHUs U HEPABEHCTBA, COJEPKALINE MOAYJIU U ITapaMeTphI;

NPUMEHSATH rpaduueckue MeTOIbl UI PeLICHUs YpaBHEHUH U HEPABEHCTB, a TAKXKE 3aj[ay C apaMeTpaMu;

MOJIETTUPOBATh peajbHble CUTYAIlUU Ha SI3bIKE anreOpbl, COCTaBIATh BhIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U
MX CHUCTEMBI 10 YCIOBUIO 33J]a4M, UCCIE0BATh MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM armnapara
anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH rpapuKy KOMIO3UIMH (PYHKLINN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEI0BAaHUS U CBOWCTB
KOMITO3UIINH IBYX (DYHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHOM TUIOCKOCTH;
CBOOO/THO OTIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIUH;

NPUMEHATH QYHKINU JUIS MOAETUPOBAHMS U HCCIICOBAHUS PEaIbHBIX MPOIIECCOB.

Hayana MmaTeMaTH4eCKOro aHaIu3a:

UCTIOJIF30BATh MPOU3BOTHYIO JUIS MCCIIEJOBAaHHUS (DYHKIIMH HA MOHOTOHHOCTb M DKCTPEMYMBI;
HaXOJUTh HanOoJblIee U HAMMEHBIIIee 3HaUeHUs (PYHKIIUN HETIPEPHIBHOM Ha OTpE3Ke;

UCTIOJIH30BATh TPOU3BOIHYIO JIJISl HAXOXKICHUS HAWITYYIIIETO PEIICHHsI B TPUKIIAIHBIX, B TOM YHCIIE
COLIMATIbHO-9)KOHOMUYECKHUX, 3a/1a4ax, JJIsl ONPEACTCHUS CKOPOCTH U YCKOPEHUS TpoIiecca, 3aJaHHOTO
dhopmymoit wim rpadukoMm;



CBOOOJTHO OTIEpPUPOBATH MOHATHAMHU: NIEPBOOOPA3HAsL, ONPEACIEHHBIN HHTErpall, HAXOIUTH epBOOOpa3HbIE
3JIeMEHTapHBIX QYHKIIUA U BBIYUCISITH HHTETpai o popmyne Herotona-JIeiiOnuma;

HAXOJUTh IUIOMIAIH ITOCKUX (GUTYp B 0OBEMBI TEIl C IIOMOIIBI0 HHTErpaa;

UMETb MIPEJCTABICHUE O MAaTEMAaTUUYECKOM MOJIEIMPOBAHNYI HA IPUMEpPE COCTaBIIeHUs U (epeHInaTbHBIX
YPaBHEHUN;

peiaTh NPUKIAJHBIC 3aa4Yi, B TOM YHCJIC COUAJIbHO-O0KOHOMUYCCKOI'0 U (bI/ISI/ILIeCKOFO XapakTepa,
CpCACTBAMU MATCMATUYCCKOI'O aHAJIM3a.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YHEBHOI'O KYPCA «I'EOMETPHSI»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIUH 00YUYaIOLIETocss KaKk aKTUBHOTO U OTBETCTBEHHOTO WJICHA
POCCHICKOTO 00IIIecTBa, MPEACTaBICHHE O MATEMATHIECKIX OCHOBAX (YHKIIMOHHPOBAHMS Pa3IHYHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYP TPAKIAHCKOT0 00IIecTBa (BEIOOPHI, ONIPOCHI M IPYToe), yMEHHE
B3aMMOJICHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUH C X (PYHKIMSAMH U Ha3HAUCHHEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTH POCCUMCKON IPa)TaHCKON UACHTUYHOCTH, YBAXKEHUS K IPOILUIOMY U HACTOSIIIEMY
POCCHUICKOM MAaTeMaTUKH, IEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUSIM POCCUUCKUX MAaTEMATUKOB U
POCCHIICKOM MaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTHXKEHUU B IPYTMX HAYKaX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX LIEGHHOCTEH POCCHIICKOTr0 Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOI0 NOBEICHNUS, CBA3aHHOTO C IPAKTUYECKUM IIPUMEHEHUEM NOCTHKEHNUN HAYKH U JESATEIBHOCTBIO
yu€HOr0, 0CO3HAHKE JINYHOTO BKJIAJa B TOCTPOEHHE YCTOMYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCTIUTAHME:

9CTCTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYAA 9CTCTUKY MAaTCMAaTUUICCKHUX 3aKOHOMepHOCTeﬁ, OG’bGKTOB,
3aaa4, pemeHHﬁ, paCCYX(HeHHﬁ, BOCIIPUUMYHMBOCTS K MATEMATUUCCKHUM aCIICKTaM pa3JIMYHbIX BHIO0B
HCKYCCTBA,;

5) puznyeckoe BocIUTAHUE:

c(OPMHPOBAHHOCTH YMEHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPEcax 3/J0POBOTO U O€30MacHOro
o0pa3a ’KHU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 30POBBIO (310pOBOE UTAaHUE, COATaHCUPOBAHHBIN
PEKUM 3aHATUN U OT/bIXA, peryJspHas GU3ndecKas akTUBHOCTh), (PU3NUYECKOE COBEPIICHCTBOBAHUE MTPH

3aHATHAX CIIOPTUBHO-03J0POBUTEIBHON JAEATEIBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYIly, OCO3HAHHE IEHHOCTH TPYIOJIIO0US, HHTEPEC K pa3IudHbIM chepam
npoeCCHOHATLHOMN IEATEILHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIN BRIOOP Oymymieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KH3HEHHBIE TUTAHBI, TOTOBHOCTh
1 CIIOCOOHOCTH K MaTEeMAaTUYECKOMY 00pa30BaHUIO M caMOOOPa30BaHHIO Ha MPOTSHXKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHH MPAKTUYCCKHUX 3a/1a4 MaTEMAaTUICCKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTH 3KOJIOTUUECKON KYJIbTYpPbl, IOHUMAHUE BIUSHUS COIIMATbHO-3KOHOMHYECKHUX
MIPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COIIMATIBHOM CpeJibl, 0CO3HAHHE TTI00AILHOTO XapaKkTepa
HKOJIOTMYECKUX MPoOJIeM, OpUEHTAalMs HAa MPUMEHEHNE MaTeMaTUYEeCKUX 3HAHUN I pellieHus 3a/1a4u B



06.HaCTI/I 0pr>1<a}01uel71 CpCAbl, IJIAHUPOBAHUEC ITOCTYIIKOB U OLICHKU UX BO3MOIKHBIX HOCH@I[CTBI/Iﬁ JJIA
OKpY>Kalollle Cpelibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHOH NMPaKTHKH, TOHUMaHHE MAaTEeMaTHUYECKOM HAyKH KaK c(hepbl UeIIOBEUECKOH NesITeIbHOCTH,
9TanoB €€ pa3BUTHS U 3HAYMMOCTH Ul Pa3BUTHS LUBUIN3ALUH, OBIAJICHUE SI3bIKOM MATEMaTUKH U
MaTEMaTHYECKON KyJIbTYypOll KaKk CPeICTBOM IMO3HAHUS MUPA, FTOTOBHOCTH OCYIIECTBIISATh IPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO ACSTEIBHOCTh MHIMBUYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
basoBble Jlornyeckue 1eMcTBUSA:

BBISIBIISATh M XapaKTEpU30BaTh CYLECTBEHHbIE IPU3HAKY MAaTEMAaTHUYECKUX OOBEKTOB, OHATHH, OTHOLIEHUH
MEXy TOHATUSAMH, (HOPMYIHPOBATH ONPENEICHNUs TOHATHH, yCTAHABINBATH CYIECTBEHHBIA PU3HAK
KJ1accu(UKaLUU, OCHOBaHUS Il 000OIIEHUS M CPABHEHUS, KPUTEPUU ITPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYTHUPOBATH U IPe0OPa30BLIBATH CYXICHUS: YTBEPAUTEIbHBIC H OTPHUIIATEIbHBIC,
€IMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HaAOJIIO/ICHUSAX U YTBEPKACHUSIX, TIpeiaraTh KPUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACIaTh BBIBOJbI C UCITIOJIb30OBAHHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U HHAYKTHBHBIX yMOBaKHIOquHﬁ,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (IIPSIMbIE U OT IPOTUBHOTO),
BBICTpauBaTh apryMEHTAaLMIO, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

BBIOMPATH CIIOCO0 pelieHus yaeOHO! 3a/1a4u (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHMUsI, BRIOUPATh
HauOoJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejahLcKue AeiicTBUA:

MCIIOJIb30BATh BOIIPOCHI KaK UCCIIEAOBATENLCKUI HHCTPYMEHT MO3HAHUS, (POPMyITUpOBaTh BOIPOCHI,
(bukcupyomue NpoTuBopedne, NpodiieMy, ycTaHaBIuBaTh HCKOMOE U JaHHOE, (POPMUPOBATh IMIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIECIOBAHUE TIO YCTAHOBJIEHUIO
0COOCHHOCTEH MaTeMaTH4YeCKOro 00BEKTa, SIBJICHHSI, IPOIIECCa, BBISBICHUIO 3aBUCHMOCTEH MEKIY
00BbeKTaMU, SIBJICHUSIMH, TTPOIIECCAMM;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHNUS M BEIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO HAOTIOCHHSI,
WCCIIEIOBaHMSI, OIICHUBATh JOCTOBEPHOCTbH IMOJIYYEHHBIX PE3Y/IBTaTOB, BEIBOJAOB M 000OIICHHIA;

MMPOTrHO3UPOBATH BO3BMOXKHOC Pa3BUTUC NPOLECCCA, 4 TAKIKC BBIABUTATb MMPCAIIOJIOKCHUSA O €TI0 pa3BUTUU B
HOBBIX YCJIOBUSIX.

Padorta ¢ undopmanmeii:
BBISIBJIATH 1€(PUIUTHI MH(OPMALMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JJIs pEILICHH 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 KICTOUHUKOB Pa3IMYHBIX THUIIOB, aHAJTU3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3INYHBIX BUIOB U (POPM MpEACTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEJICTABIATE €€ B pa3IUUHBIX (POpPMax, WILTIOCTPUPOBATH rPahUIECKH;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.



KoMMyHuKaTHBHBIE YHHBepcaibHbIEe YYeOHbIe NeiCTBUS
OO01menue:

BOCIIPUHUMATH M (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSAMH U LEJISIMU OOILEHHS, SICHO,
TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHU 110
XOJly pelleHUs 3a1a4l, KOMMEHTUPOBATH ITOJYYEHHBIN pPe3yJIbTaT;

B X0JIe 00CYXAEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii 3a1a4H,
BBICKA3bIBATh UJICH, HAIICJICHHBIEC HA MTOMCK PEIICHUS, COIOCTABISATh CBOU CYKJICHHUS C CYKACHUSIMU APYTUX
YYaCTHUKOB JMaJiora, 0OHApYKUBATh pa3Iu4Me U CXOACTBO MO3UIMI, B KOPPEKTHOH hopme
(hopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATL PE3YJIbTAThl PELIECHU 3a1a41, DKCIIEPUMEHTA, UCCIIEN0BAHNS, IPOEKTA, CAMOCTOSTEIIBHO
BBIOMpPATh (popMaT BHICTYIJICHHUS C YIETOM 33]a4 IPE3CHTAIIMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszauus:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 33]]a4H, BHIOUPATh CIOCO0 PEIIeHUs C yUETOM UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEIICHHUH C y4ETOM HOBOM
uHpOpMaLnu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/IEKT:

BJIaACTh HABBIKAMU MO3HaBaTeIbHOMI peq)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[eﬁCTBHﬁ 1 MBICJIUTCIIBbHBIX
MPOIIECCOB, UX PE3YIHTATOB, BIAJIETh CITIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca B pe3yiIbTara
pellIeHHs] MATEMAaTHIEeCKOH 3a/1a4H;

MPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MIPH PEIICHUHU 3a]1a4H, BHOCUTh KOPPEKTHBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM, OOBSICHATh IPUYHUHBI JOCTHKEHUS WU
HEIOCTHKEHHS PE3YIIbTAaTOB JESTEIbHOCTH, HAXOIUTH OIIMOKY, 1aBaTh OLECHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAas AEeATECJIBbHOCTD:

MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHIUBUAYATIbHONW PaOOThI IPU PELICHUN YIeOHBIX
3a7a4, IPUHUMATh 11eJTb COBMECTHOM JIEATENFHOCTH, IJIAHUPOBATh OPTaHU3AI[MI0 COBMECTHON paboTHI,
pacripenenaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKHUX JIFOIEH;

y4acTBOBaTh B IPYMIIOBBIX opMax paboTsl (00CyKaeHNs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U HHBIE),
BBITIOJTHSTH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOU JCHCTBHUS C APYIMMH WICHAMU KOMaH]IBI,
OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHHUKAMH
B3aUMOJICUCTBHA.

INTAHUPYEMBIE PE3YJIbTATBl OCBOEHHS YYHEBHOI'O KYPCA «BEPOJTHOCTD U
CTATUCTUKA» (YIIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJJHEI'O OBLIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIUH 00YUYaIOIIerocss Kak aKTUBHOTO U OTBETCTBEHHOTO WJICHA
POCCHICKOTO 00IIecTBa, MPEACTaBICHHE O MATEMAaTHIECKIX OCHOBAX (YHKIIMOHHPOBAHHS Pa3THYHBIX
CTPYKTYp, SIBJICHUH, IPOLEAYP TPAKIAHCKOT0 00IIecTBa (BEIOOPHI, ONIPOCHI U IPYToe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUH € X (PYHKIMSAMH U Ha3HAUCHHEM;



2) IaTPHOTHYECKOr0 BOCIIUTAHHUSA:

c(hOpPMUPOBAHHOCTH POCCUIMCKON IPpa)TaHCKON UACHTUYHOCTH, YBAXKEHUS K IPOILUIOMY U HACTOSIIEMY
POCCHUICKOM MAaTEeMaTUKH, IEHHOCTHOE OTHOLIEHHUE K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U
POCCHUICKON MaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTHXKEHUU B IPYTMX HAYKaX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME AYXOBHBIX LIEGHHOCTEH POCCHIICKOTr0 Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOI0 NOBEICHNUS, CBA3aHHOTO C PAKTUYECKUM IIPUMEHEHUEM NOCTHKEHNUN HAYKH U JESATEIBHOCTBIO
yu€HOr0, 0CO3HAHKE JINYHOTO BKJIAJa B TOCTPOEHHE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

9CTCTUYCCKOC OTHOIICHHUC K MHUPY, BKIIIOYAaA 9CTCTUKY MAaTCMATUUICCKHUX 3aKOHOMepHOCTeﬁ, OG’bGKTOB,
3aaad, pemeHHﬁ, paCCYX(HCHHﬁ, BOCIIPUUMYHMBOCTE K MAaTEMATUUCCKHUM aCIICKTaM pa3JIMYHbIX BHIO0B
HCKYCCTBA,;

5) pu3nveckoro BOCNUTAHUSA:

c(OPMHPOBAHHOCTH YMEHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 3J0pPOBOTO U Oe301acHOro
o0pa3a ’HU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO (310pOBOE IUTAaHUE, COATAHCUPOBAHHBIN
PEKUM 3aHATUN U OT/bIXA, peryJsipHas GU3nvecKas akTHBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MTPH

3aHATHAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTB K TPYIly, OCO3HaHHE IEHHOCTH TPYIOJIIO0US, HHTEPEC K pa3ImIHbIM chepam
npo¢eCCHOHATLHOMN IEATEIHOCTH, CBA3aHHBIM C MAaTEMATUKOHN U €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KH3HEHHBIE TUTAHBI, TOTOBHOCTh
1 CIIOCOOHOCTH K MAaTEeMAaTUYECKOMY 00pa30BaHHIO M cCaMOOOPa30BaHHIO HA MPOTSHXKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHH MPAKTUYCCKHUX 3a/1a4 MaTEMAaTUICCKON HAIIPaBICHHOCTH;

7) 3K0J10rHYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTH 3KOJIOTHUECKON KYJIbTYpPbl, IOHUMAHUE BIUSHUS COIIMATIbHO-3KOHOMHYECKHUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIIMATIBHOM CpeJibl, 0CO3HAHKE TTI00AIbHOTO XapakTepa
HKOJIOTMUECKUX MPoOJIeM, OpUEHTAlMs HAa MPUMEHEHNE MaTeMaTHYECKIX 3HAHUMN I pellieHus 3a/1a4 B
00JIaCTH OKPY>KAIOLIEH CpeJibl, TNIAHUPOBAHUE TIOCTYIKOB M OIICHKH UX BO3MOXKHBIX MTOCIEICTBUN IS

OKpY>KaloIlle Cpeibl;
8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U
OOIIECTBEHHOH NMPaKTHKH, TOHUMaHHE MAaTEeMaTHUECKOM HAyKH KaK c(hepbl UeIIOBEUECKOM eI TeIbHOCTH,
JTanoB €€ pa3BUTHS U 3HAYUMOCTH Ul Pa3BUTHS LUBUIN3ALUH, OBIAJICHUE SI3bIKOM MATEMaTUKH U
MaTEMaTHUECKON KyJbTYypOl KaK CPeICTBOM IO3HAHUS MUPA, FTOTOBHOCTH OCYIIECTBIISATh IPOEKTHYIO U
UCCIIEIOBATEIBCKYIO ACSATEIBHOCTh HHIMBUAYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
basoBble Jlornyeckue 1ecTBUSA:

BBISIBJIATh M XapaKTEpU30BaTh CYLECTBEHHbIE IPU3HAKY MAaTEMAaTHUYECKUX OOBEKTOB, IOHATHH, OTHOLIEHUH
MEXy HOHATUSAMH, (HOPMYIHPOBATH ONPEEICHNUS OHATHH, yCTAHABIMBATH CYIIECTBEHHBIA PU3HAK
KJ1accu(pUKaLnU, OCHOBaHUS Il 000OIIEHUS M CPABHEHUS, KPUTEPUU ITPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYyTUPOBATh U IPe0OPa30BLIBATH CYXICHUS: YTBEPAUTEIbHBIC H OTPHUIIATEIbHBIC,
€IMHUYHBIE, YaCTHbIC U OOIIME, YCIOBHBIE;



BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHs B haKkTax, JaHHBIX,
HaAOJIOJIEHUSAX U YTBEPKACHUSX, TIpeiaraTh KPUTEPHUH JIJIsl BBISBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

ACIaTh BBIBOJbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U HHAYKTHBHBIX yMOBaKHIOquHﬁ,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (IIPSIMbIE U OT TPOTUBHOTO),
BBICTpauBaTh apryMEHTAaLMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
CYXXICHHSI M BBIBOJIBI;

BBIOMPATH CMIOCO0 pelieHus yaeOHOM 3a/1a4u (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHHUsI, BRIOUPATh
HauOoJee MOAXOAAIIUHN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:

MCIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MIO3HAaHUS, (POpMyITHUpOBaThH BOIPOCHI,
¢bukcupyomue NpoTuBopedne, NpodiieMy, yCTaHaBIUBaTh HCKOMOE U JaHHOE, (P OPMUPOBATh I'MIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIECIOBAHUE IO YCTAHOBJIEHUIO
0COOCHHOCTEH MaTeMaTH4YeCKOro 00bEKTa, IBJICHHSI, IPOIIECCa, BBISBICHUIO 3aBUCHMOCTEH MEKIY
00BbeKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHNUS M BEIBOBI IO Pe3yabTaTaM MPOBEAEHHOTO HAOTIOICHHSI,
WCCIIEIOBaHMSI, OIICHUBATh JOCTOBEPHOCTbH IMOJIYYEHHBIX PE3Y/IBTaTOB, BEIBOJAOB M 000OIICHHIA;

MMPOTrHO3UPOBATH BO3BMOXKXHOC Pa3BUTUC NPOLECCCA, 4 TAKIKC BBIABUTATb MMPCAIIOJIOKCHUS O €TI0 pa3BUTUU B
HOBBIX YCJIIOBUSIX.

Padorta ¢ undopmanmeii:
BBISIBJIATH 1€(PUIUTHI MH(OPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUJIs pEILICHUs 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 HICTOUHUKOB Pa3IMYHBIX THUIIOB, aHAJTH3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUI0B U (POPM MpEICTaBICHUS;

CTPYKTYpUPOBATh HH(OPMAIIHIO, TPEJICTABIATE €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IPahUIECKH;

OLICHUBATh HAAEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe e CTBUS
Oo0menue:

BOCIPUHUMATH U GOPMYIUPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBHUIMH U LIETSIMU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O
X0y pellIeHus 3ajaul, KOMMEHTHPOBATh MOJIYyYEHHBIA Pe3ysIbTarT;

B X071e 00CYX/IeHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbl, MPOOIEeMBbI, pelIaeMoi 3a1auu,
BBICKA3bIBaTh UJICH, HALICJIICHHBIE HA TIOUCK PELICHHUs, COTIOCTABIIATH CBOU CYXKICHHUSA C CYKACHUSIMH IPYIHX
YYaCTHUKOB JIMAJI0ra, OOHApyXUBATh Pa3InyMe U CXOJCTBO MO3ULIUH, B KOPPEKTHOU opme
(GbopMyIMpOBATH PAa3HOTIJIACHS, CBOU BO3PAXKEHUS;

MPEACTABIISTH PE3YJIbTATHI PEIICHUS 3a/1a4d, YKCTIEPUMEHTA, UCCIIEI0BAHMS, IPOEKTA, CAMOCTOSITEIbHO
BbIOMpATh (popMaT BBICTYIUICHUS C YUETOM 3a7a4 IPE3eHTAlUU U OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranu3anmus:

COCTABJIATH IJIaH, AITOPUTM PELICHU 3aJauu, BBIOUPATh CIIOCO0 PEIIeHUs C yUETOM UMEIOLIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEILICHU C Y4ETOM HOBOM
nH(popMaIuu.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



BJIaACTh HABBIKAMU MO3HAaBaTeIbHOU pe(bHeKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX I[eﬁCTBHﬁ 1 MBICJIUTCIIbHBIX
MPOIIECCOB, UX PE3YIHTATOB, BIAJIETh CITOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3yiIbTara
peIlIeHMs] MAaTEMAaTHIEeCKOM 3a/1a4H;

MPEeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTb MIPH PEIICHUHU 3a]1a4H, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBUSIM, OOBSICHATh IPUYHUHBI JOCTHKEHUS WU
HEIOCTHKEHHS PE3YJIbTAaTOB JESITEIbHOCTH, HAXOIUTH OMIMOKY, 1aBaTh OLECHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAas AEeATECJIBbHOCTD:

MOHMMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHIUBUAYaTIbHONW PaOOThI MPU PELICHUN Y4eOHBIX
3a7a4, NPUHUMATh [eJTb COBMECTHOM JIEATENIFHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboTHI,
pacrpenenaTs BUAbl paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHUX JIIOICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHNs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBI» U HHEIE),
BBITIOJTHSTH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOU JCHCTBHUSA C APYTMMH WICHAMH KOMaHIIBI,
OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YIaCTHHUKAMH
B3aUMOJICHCTBHUA.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kaacca o0ydaromuiicss HAydYNUTCS:

® cBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MIPU PELICHUH 33734 U IPOBEACHUU
MaTEMaTHYECKUX PaCCyKICHUI;

® [IPUMCHATH AKCHUOMBI CTEPCOMETPHUU U CIICACTBUA U3 HUX MIPHU PCIICHHUU I'COMCTPUYCCKUX 3a1a4;

e Kyiaccu(UIMPOBATH B3aMMHOE PACIIOJIOKEHNE IPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MPOCTPAHCTBE, NPSIMBIX U MJIIOCKOCTEH B MPOCTPAHCTBE;

® cBOOOTHO OTIEPHPOBATH OHATUSAMH, CBSI3aHHBIMU C YIJIAMU B IIPOCTPAHCTBE: MEXY NMPSMBIMH B
IIPOCTPAHCTBE, MEXY NMPSAMOM U MIIOCKOCTBIO;

® CBO6OI[HO ONCprUpOBaATh NOHATUAMHA, CBA3aHHBIMU C MHOT'OT'PaHHHUKAaAMHU,

¢ cBO0OO/THO PacIio3HABATh OCHOBHBIC BH/IbI MHOTOIPAHHUKOB (TIpU3Ma, MUPaMu/Ia, IPSIMOYTOJIbHbIH
napajuieNienumnesn, Kyo);

e Kylaccu(UIMPOBATH MHOTOTPAHHUKH, BHIOMpPas OCHOBAaHUS Ui KilacCU(UKALINN;
® CBOOOTHO OTIEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C CEYEHMEM MHOTOI'PaHHUKOB IJIOCKOCTBIO;

® BHITTOJIHATH TTapallIeIbHOE, IEHTPATBHOE U OPTOTOHAILHOE IPOSKTHPOBAHNE (PUTYp HA TUIOCKOCTH,
BBITIOJTHATH N300pKeHUS (PUTYpP HA TUIOCKOCTH;

® CTPOUTDH CEUEHHS] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJJAMHU, BBIIIOJIHATH (BEIHOCHBIE) TUIOCKHUE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

® BBIYHCIIATH IUIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma, MHPAMU/IA), TEOMETPHUECKHUX TEI C
npUMEHEHHEM (OPMYIT;

® CBOOOJTHO OMEpUPOBATH MOHIATUSIMH: CHMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETpHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (QUTYPBI;

® cBOOOJTHO OTIEPHPOBATH OHATUSAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPAMHATAM B
IIPOCTPAHCTBE;

® BBITIOJIHATDH HCﬁCTBHH Haa BEKTOpaMu,



® pCHIATh 3aJa4YU Ha JOKa3aTCIIbCTBO MATCMATHYCCKUX OTHOIIICHUH U HaXOXJACHUC TCOMCTPUYCCKUX
BCJIMYHH, NIPUMCHAA U3BCCTHBIC MCTO/bI ITPU PCHICHUN MATCMATUYCCKUX 3a/1a4 IMOBBIILICHHOT'O U
BBICOKOI'O YPOBHSA CIIOXKHOCTH;

® [IPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIpU
pELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

® 13BJIEKaTh, IPEOOPA30BBIBATH M MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX Urypax, npeAcTaBIeHHYIO Ha YepTexax U pUCYHKaX;

® [IPUMEHATH NOJIYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATH U AaHAIIM3UPOBATH PEAJIbHBIE CUTYALUH,
IIPUMEHATh U3YYEHHBIE IIOHATHS B IIPOLECCE IIOUCKA PELICHNS] MAaTEMAaTUYECKHU
chopMyITUPOBAHHOHN MPOOIEMBI, MOJICTHPOBAThH PEATbHBIC CUTYAI[UU HA S3bIKE TECOMETPHH,
HCCIEA0BATh NOCTPOEHHBIE MOJEIIH C UCIIOIb30BAHUEM I€OMETPUUECKUX MOHATHI U TEOPEM,
amnmaparta anreOpsl, peniaTh MPaKTUYECKUE 3a7a9H, CBI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKUX
BEJINYMH;

® UMETh MPEACTABICHHUS 00 OCHOBHBIX ATallaX Pa3BUTHs F€OMETPUH KaK COCTaBHOM 4acTu (pyHAaMEHTa
Pa3BUTHUS TEXHOJIOTUH.

CBOOOJTHO OTIEpUPOBATH MOHATHSAMU: Tpad), TUIOCKU rpad, CBA3HBIN rpad, myTh B rpade, 1enb, UK,
JIepeBO, CTENIEHb BEPIINHBI, IEPEBO CIYIalHOTO KCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CIy4alHBIN IKCIIEPUMEHT (OTIBIT), CIIy4aifHOE COOBITHE, DIIEMEHTapHOE
ciryyaitHoe coObITHE (3JIeMEHTApHBIM MCXO0/T) CIYy4aifHOTO OMBITa, HAXOAUTh BEPOITHOCTU COOBITHI B
OTBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (POPMYIHPOBATh COOBITHUS: TIepeceyeHre, 00bEeJMHEHNE TAaHHBIX COOBITHIL, COOBITHE,
IPOTHBOIOJIOKHOE JaHHOMY, UCIIOJIb30BaTh AUarpaMMbl Diijiepa, KOOPAMHATHYIO MPSIMYIO JUIsl pEIEeHUs
3aj1a4, MOJIb30BaThCs (POPMYJIION CIIOKEHUSI BEPOSITHOCTEHN /711 BEPOATHOCTEH IBYX M TPEX CIydaiHbIX
COOBITHH;

OIIEPUPOBATH MOHATHIMMU: YCIOBHAS BEPOSITHOCTh, YMHOKCHHE BEPOSTHOCTEH, HE3aBUCHMBbIE COOBITHS,
JIEPEBO CIIy4aifHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHII ¢ TOMOIIBIO IIPABUIIA YMHOKEHHUS,
JiepeBa CIy4aiiHOTO OMbITa, UCTIOIb30BaTh (POPMYILY IOJIHOM BeposATHOCTH, (hopmyny baiieca mpu pemenun
3aJa4, ONpPEeesaTh HE3aBUCUMOCTb COOBITHH 10 (hopMyJsie U IO OPraHU3aLUH CIYyYaiHOTO SKCIIEPUMEHTA;

IPUMEHSATH U3y4eHHbIE KOMOMHATOPHBIE (POPMYITBI TSl IEPEUNCICHHSI SJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITHI CIIy9aifHOTO OTIBITa, PEUICHHUS 3a/1a4 TT0 TEOPUH BEPOSITHOCTEH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: OMHAPHBIA CITy4allHBINA OMBIT (MCIIBITAHUE), YCIIEX U Hey/laua,
HE3aBHCHUMBbIE UCTIBITAHUS, CEPHsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITUI: B CEpUU UCTIBITAHUH 10
NIEPBOTO yCIIeXa, B CEpUU HCTIbITaHuil bepHysin, B OnbITe, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM H3
KOHEYHOU COBOKYITHOCTH;

® cBOOOJTHO OTIEPHPOBATH OHATHAMHU: CITydaifHasi BEITMUMHA, paclipeieieHue BEpOATHOCTEH,
JMarpaMmma pacrpeenenus, OnHapHas ciaydaiiHasi BeIMYMHA, TEOMETPUUYEeCcKoe, ONHOMHUAILHOE
pacpeneneHue

K konmy 11 knacca o0yyaromuiicss HAy9uTCs:

® cCBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH, CBI3aHHBIMU C IMIIMHAPHUIECKOM, KOHMYECKON U chepruecKon
MMOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TIOJTYUCHHS;

® OIIEPHPOBATH MOHATHAMM, CBSI3aHHBIMH C TeJIAMH BpAILlEHUs: IUIMHIPOM, KOHYCOM, cepoit 1
1apoM;

® pacro3HaBaTh Tella BpanieHus (IUIMHAP, KOHYC, cdepa 1 map) U 00bSICHITH CIOCOOBI MTOTyUEHUS
TeJ BpalleHHsT,

e KJ1acCU()UIUPOBATH B3aUMHOE PACIIONOKEHHE CEPhI U TNIOCKOCTH;

® BEIYHCIISITh BEIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpallleHUs, 00BEMBI U TIIIOIIA TN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyIt;



® cBOOOJTHO OTIEPHPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIUSMU TEJI BpAIlEHUS U
MHOTOT'PaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBII B chepy U onMucaHHBIN OKoo chepsl, chepa,
BIIMICAaHHAs B MHOTOTPAaHHUK WJIU TEJIO BPAILCHUS;

® BEIYHCIISITE COOTHOIICHHSI MEXKAY TUTOMIAISIMUA TTOBEPXHOCTEN U 00hEMaMH MOT00HBIX TET;

® 1300pakaTh U3y4aeMble (PUTYPHI, BBIIOJIHATh (BBIHOCHBIEC) IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

® 13BJIEKaTh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKaX;

® CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;
® BHITTOJTHATH OIEPaIli HaJl BEKTOPAMHU;
®3371aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHHAT;

® pcuIaTb rCOMECTPHUICCKUEC 3aJla4Yi Ha BBIYMCICHUC YI'JIOB MCXY MPAMBIMU U IIJIOCKOCTSAMH,
BBIYHMCIICHHUEC paCCTOﬂHI/Iﬁ OT TOYKHU OO INIOCKOCTH, B LI€JIOM, HA IPUMCHCHHUE BEKTOPHO-
KOOPAUWHATHOI'O MCTOAa IMPU PCHICHUH,

® CBOOOTHO ONIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHU C JBMYKEHHUEM B IMPOCTPAHCTBE, 3HATh CBOMCTBA
NIBHKEHUM,

® BLITTOJIHATH I/I306pa)K€HI/I$I MHOT'OTPAaHHUKOB U TCJI BPAIICHUSA ITPU MapaJlJICJIbHOM ITIEPCHOCE,
LEHTPAIbHON CUMMETPHH, 3€pKATIbHON CUMMETPHUH, TIPU TTOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus MOA00HS;

® CTPOUTD CEUEHHS] MHOTOTPAaHHUKOB U TeJI BPAIIEHUs: CEUSHUsI LMIMHpPA (TapaIeIbHO U
HEPIEHANKYIIIPHO OCH), CEUEHHs KOHYca (TMapajuleIbHble OCHOBAHUIO U IIPOXOASIINE Yepe3
BEpILNHY), CEYEHHUS 11apa;

® [ICIT0JIb30BaTh METOIbI IOCTPOCHHSI CEYCHHI: METO/I CJICIOB, METO BHYTPEHHETO MPOCKTHPOBAHHUS,
METO/T TIEpeHOCa CeKYIICH MIOCKOCTH;

® J0Ka3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS;

® IPUMEHATH FeOMEeTpUYecKre (aKThl IS PEIICHUS CTEPEOMETPHUECKUX 3aJ1au, MPEAIOaralonmx
HECKOJIbKO II1aroB PEeIeHHs, €CIIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOW M HESBHOM (hopme;

e periaTh 3aJa4M Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUHN U HAXOXKICHUE TEOMETPHUICCKUX
BCIIMYHH;

® IPUMEHATH IIPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUU
CTEPEOMETPUYECKUX 3a/1aY;

® IPUMEHSTH IMOTYICHHBIC 3HAHUS HA MMPAKTUKE: CPABHUBATH, AaHAJTM3UPOBAThH U OLIEHUBAThH PeabHbIC
CUTYALINH, MPUMEHSTh U3yUYCHHbIC TOHSTHUS, TEOPEMBI, CBOMCTBA B MIPOLIECCE MOUCKA PEIIECHUS
MaTeMaTH4ecKu cHOopMyITMpPOBAaHHON TPOOIIEMBI, MOIETTUPOBAThH peaibHble CUTYAIlUU Ha SI3bIKE
F€OMETPUHU, UCCIIEA0BATH MOCTPOCHHBIE MOJENH C UCIIOIb30BAHUEM I'€OMETPUUECKUX MOHITHH U
TeopeM, arnrnapaTa aareOpsbl, petarh NpakTUYeCKUe 3a7auu, CBI3aHHbIE C HAXO0XICHUEM
F€OMETPUUYECKHUX BEJIUYUH;

® IMETh IIPEJICTaBICHNU 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM YacTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHMA.

® OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIPEACIICHUE IBYX CIIy4ailHBIX BEJIUYMH, UCIIOJIb30BaTh
TaOJIUIy COBMECTHOTO PacIpeIeCHUs ABYX CIIy4aliHbIX BEJTMUMH JJIS BBIACTICHUS pacIpeaesieHUs
KK OW BEJIMYHHBI, OIIPEICIICHUS HE3aBUCUMOCTH CIIy4allHbIX BEJIIMYUH;

® cBOOOJTHO OTIEPHPOBATH MOHATHEM MAaTEMAaTHUYECKOTO OKUIAHHS CITy4aifHOW BEITMYHHBI
(pacnpenenenust), IPUMEHATh CBOMCTBAa MaTEMaTUUECKOIO OKUAHUS IPU PELIEHUH 33a4,
BBIUUCIIATh MATEMATUYECKOE OKUIaHNEe OMHOMHUAILHOTO U T€OMETPUUYECKOT0 pacpeeICHUH;



L4 CBOGOI[HO ONCpUpOBaATh NOHATHAMU: JUCIICPCUA, CTAHAAPTHOC OTKJIIOHCHUC cnyqaﬁHoﬁ BCINYUHEBI,
IIPUMEHSTh CBOMCTBA AUCIIEPCUM CIy4YailHOW BEJIMYMHBI (paclpeaeneHus) Ipy peleHuy 3a1ad,
BBIUUCIIATh AUCIEPCUIO U CTAHIAPTHOE OTKJIOHEHUE F€OMETPUUECKOr0 U OMHOMHAIBHOTO
pacpeeiieHuN;

® BEIYHCIISITH BEIOOPOUHBIE XapaKTEPUCTUKHU IO TaHHOM BHIOOPKE U OLIEHUBATh XapaKTEPUCTUKH
reHepalbHON COBOKYITHOCTH JJAHHBIX 110 BEIOOPOYHBIM XapakTepucTukaMm. OneHnBaTh
BEPOSITHOCTH COOBITUI M MTPOBEPATH MPOCTEHIIINE CTATUCTUYECKHIE THIIOTE3bI, IOJIb3YSCh
M3Y4YEHHBIMU PACTIPECICHUSIMU.
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