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Yucsa 1 BBIYUCTEHUS

Panmonaneupie yncna. OOBIKHOBCHHBIC M JCCSITHYHBIC JAPOOU, MPOIECHTHI, OECKOHCUHBIC
nepuoanueckue apoou. [Ipumenenue npoOe 1 IPOLIEHTOB ISl pEIISHUS MPUKIIATHBIX 3a7a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOW KU3HU.

JleiicTBUTENbHBIC YKca. PalMoHaNbHBICE WM WPpAllMOHAIBHBIC YHCIa. ApUPMETHYSCKUE
ONEpAlMM C JIEUCTBUTEIBHBIMU YHCIAMU. MOIyib JIEHCTBUTEIBHOIO YKCIIA MU €ro CBOMCTBA.
[Tpubmmx€HHBIC BBIUMCICHUSA, TpPaBWIA OKPYIJICHUS, TPUKUIKA ¢ OIIEHKAa pe3yjbTaTa
BBIUHCIICHU.

Crenens ¢ 1enbM nokasareneM. bunom Herotona. Mcnonib3oBanue moaxomsmieit GopMbl
3alMCH ICVUCTBUTEIBHBIX YUCEI ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATYpaIbHON CTENIEHU U €r0 CBOMCTRA.

CreneHb C panMOHAJbHBIM MOKAa3aTeIeM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CBoiictBa norapudma. [lecsTuaabie U HATypaTbHBIC JIOTapU(PMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHT€HC YHMCJIOBOr0 apryMeHta. ApKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa H TOXKIECTBEHHbIE IMPeoOpa3oBaHUs. YpaBHEHHWE, KOPEHb YpaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUSA-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodjseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHorowieHsI ¢ neasiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

[Toka3arenbHblie ypaBHeHUsA. OCHOBHBIE METO/IbI PEUIEHUS OKA3aTEIbHbIX YPABHEHUI.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTrapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUIECKHX
YPaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakKeHUil. Perienue TpuroHoMeTpuyeCcKnX ypaBHEHU.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYMCIICHHE €O
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Penenue
MPUKIIAJHBIX 3a/1a4 C NMOMOIIBI CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJIENH C MIOMOIIIBIO MATPUI] U ONIpEAETIUTENEH.

[TocTpoeHne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHHMII M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYeCKUX 3a7ad U
3a/1a4 U3 pa3IUnYHbIX 00JaCTe HayKH U peaIbHOM JKHU3HMU.

DyYyHKUUH U TPaPUKHU



Oynkius, crnocoObl 3amaHus QyHkouH. B3amMuo obpatnbie ¢(yHkumu. Kommosuims
¢bynkuuit. 'paduk pyHkunu. dneMmeHTapHbIe peodpa3zoBaHus rpauKoB (PyHKIIHIA.

Ob6nactp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUi ¢ynkuuu. Hymu ¢pynkuuu. [Ipomexyrku
3HaKonocTossHCcTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIHMH. MakcUMyMbl 1 MUHUMYMBI QyHKIHH. Hanbospiiee u HauMeHbIee
3Ha4YeHUs (QYHKIIUH HAa IPOMEKYTKE.

JluHelHas, KBaJpaTUIHAS W APOOHO-TMHEHHAS QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHE H
MOCTPOCHUE UX TPaPUKOB.

Crenennass QyHKIMS C HAaTypaJbHBIM M II€TBIM ToOKazarenem. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-OH CTEemeHW Kak (PYHKIUHM OOpaTHOHM CTENEeHH C HaTypalbHBIM
MIOKa3aTeJIeM.

[lokazarenbHas u jorapupmuyeckas GyHKINU, UX CBOMcTBA U rpaduku. Mcnons3oBanue
rpadukoB PyHKUUN 1JIs pelieHUs] ypaBHEHHH.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U ABIEHUSIX. ['papuku pearbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MTOCIEN0BATEILHOCTEH. MeTo ] MaTEMaTHYECKOH
MHIYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBbIE MOCIEA0BaTeNbHOCTU. VcToprs BO3HHUKHOBEHUS
MaTeMaTHYeCKOIro aHaJIM3a KaK aHajln3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomeTpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30Banye Mporpeccuy Uil peIeHUs] peabHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMNTOTHl TrpaduKOB
¢byakuumii. CpoiicTBa (QYHKIIMIA HEMPEPHIBHBIX Ha OTpe3kKe. METoJl MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [IpuMeHeHre CBONCTB HeMpPepbIBHBIX (DYHKIIHM JUIsl pEeleHus 3a1au.

[lepBas u Bropas npousBoHbie pyHKIUU. Omnpeneenne, reoMeTpUIecKuil U pu3nuecKui
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IponzBoaHas cyMMbl, MPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoOXxecTBO, ONepali HaJ MHOKECTBAMU M UX CBOMCTBA. J(uarpammel Dinepa—BeHHa.
[IpuMeHeHnEe TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEabHbIX MIPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OObEKTa,  CIIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbnubie u 1menble yucna. [IpuMeHeHWEe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HaumOombIMid o0mumii aenutens (nanee — HOJl) u Haumensiee obmee kpatnoe (manee — HOK),
OCTaTKOB TI0 MOAYJIO, anroputMa EBKInaa 11s penieHus 3a/1a4 B MeJbIX YMCIax.



Kommuiekcuple uymcna. AnreOpandeckas W TpUTOHOMETpUYecKas (OpPMBI  3amucu
KOMIUIEKCHOTO 4yHclia. Apru(MeTH4YecKre Omepanun ¢ KOMIUICKCHBIMU dnciaMu. M3o0paxenne
KOMIUJIEKCHBIX YMCEN Ha KOOpPAMHATHOM TuiockocTh. Popmyiia Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO uucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelieHus (U3ndeckux u
reOMETPUUYECKHX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBa

Cucrema U COBOKYITHOCTb YPaBHEHUHN U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBus. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPHUYECCKOU
OKpPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3ATENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIIEHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  pEIIEHUS CHUCTEM U  COBOKYNHOCTEH  palMOHAJIbHBIX,
MppalMOHANIbHBIX, IOKA3aTENbHBIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI € TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYEeCKHX 3a/ady U
3aa4 M3 pazIUYHbIX oOnacTeil HAaykKM W peanbHOM >KU3HMU, HMHTEpIpeTalus MOJy4YEeHHBIX
pe3ynbTaTOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue oOpa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKITUN, UX CBOMCTBA U TpadUKH.

I'padudeckne MeTOnmbl pelieHUs: ypaBHEHWH W HEpPaBEHCTB. [ 'padudeckne MeTOoHbl
penieHus 3a1ad ¢ napaMeTpaMu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Yy4eOHBIX MPEAMETOB U PEaIbHOM JKU3HH.

Hayana maTteMaTH4ecKoro aHajaimsa

[IpumeHeHue ITpOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEHbIIEro 3HaYeHUH HelpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM JUISl HAXOXKJIEHUS HAWIYYIIEr0 pEHIeHUs B IPUKIATHBIX
3a/layax, JJIs ONpEeJeNIeHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIe 3EeMEHTapHBIX
¢byukuwmii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

Huterpan. ['eomerpuyuecknil cMbICHT MHTErpaia. Beruucnenne onpeaenéHHOro nHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenune wuHTerpaga s HaXO0XACHUS IUIOMAACH IIIOCKUX (uryp u 0o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemienuit auddepeHuanbHbpIX ypaBHeHH. MaTteMaTndeckoe MOJeTUpPOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBI0 AU(PepeHIINaTbHBIX YPAaBHEHUH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMH  OOYdYalOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJICHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKONW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KHM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYpbl, TOHUMAHUE BIHUSHUSA COIMATIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3aqad B 00JacTU OKPYXKAroliel cpeibl, MIaHuPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOW MPAKTUKH, TOHHMMaHWE MAaTeMaTU4YeCKOW HayKu Kak cqepsl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATD MAaTCMATUUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTUBOPCYUUS B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHaJIOTUH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh CMoco0 perieHuss yd4eOHOW 3amaunm  (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCHpYIOIIME MPOTUBOpEUne, NpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JAHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBIECHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBHIOMpaTh MH(OpPMAIMIO U3 HCTOYHUKOB Pa3lUYHBIX THUIOB, aHAIU3UPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO  CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA II0 XO4Yy PpCHICHHA 3adadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHBIfI
pe3yibTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB JMajiora, 0OHapyXUBaTh pa3iIudue U CXOACTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTAaluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MHGPOPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIEcca U pe3yibTaTa pelieHrs MaTeMaTHuecKo 3aauu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJdbTaTa UEIU U YCIOBHUSM, OOBSICHATH HPUYUHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIeJIb COBMECTHOW JEATEeIbHOCTH, IJIAaHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMNNOBBIX (GopMax paboThl (0OCyxIeHus, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI
K xonmy oOyuenus B 10 kiacce oOyyaromuiicsi MOJyYUT CIEAYIOIIME MpeAMETHbIE
pe3yabTaThl O OTAENbHBIM TeMaM paboueil mporpaMMbl y4eOHOro Kypca «AusreOpa v Hauyana
MaTEMaTHYECKOTO aHAIN3a»:



Yuciia 1 BBIYUCICHUSA:

cBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAIIHOHAILHOE YHCII0, OECKOHEUHAs! MEPUOINIECcKast
IpoOb, MPOIEHTHI, WPPALMOHAIBLHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX
YHUCeNl, MOYJb JEUCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a9 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUYMCICHUS, MpaBUia OKPYIJICHUS, MPUKUAKY U OLCHKY
pe3yJibTaTa BBIYMCICHUM;

cBOOOJTHO OTEpUPOBATH MOHATHEM: CTENEHb C IEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (OpPMY 3amHCH ACHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETHUECKUIN KOPEHb HATYPaJbHOM CTENEHU;

CBOOOHO ONEpUPOBAThH OHATHEM: CTENEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HATypaJlbHbIE
Jorapu(msl;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOIO
aprymMeHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHMCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  OMEpUpPOBaTh  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIe METOJbl PELICHHs] PAlUMOHAIBHBIX M JIPOOHO-PaLMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOO(QQUIHMEHTAaMH, KOPHH MHOTOYICHA, IPUMEHATh [JeJIeHME MHOIoOwIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUYECKHMH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpeAeIuTeNs 2 X 2 i BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CHUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBHBIE CUTYallMM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEINM C IOMOLIBI0 MAaTpULl U
ONpEeACIUTENEH, UHTEPIPETUPOBATh ITOJIyYEHHBIM PE3YJIbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHHMH, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  jorapupmoB Uil  MpeoOpa3oBaHUS  JOTapUPMHUUECKHX
BBIPAXECHUMH;

cBOOOJTHO ~ ONepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IIOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WJIY OCYILECTBIIASA IIPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUrOHOMETpHYeckHe (opMynbl g [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJITHO OIEpPUpPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
Heo0X0AuMBble (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;



MOJICIUPOBATh pEAIbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOpatHble (QYHKIHH, KOMIO3UIHS (yHKUWH, rpaduK (YHKIWUU, BBIIOIHITH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYECHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATUAMU: UYETHBIE W HEUYETHBIE (DYHKIWH, MEPUOTUYECKUE
GYHKIUU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaMMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OTEPHPOBATH TOHATHSIMU: CTENEHHAas (YHKIUS C HATYpaJbHBIM M LENbIM
moxaszaTeneM, rpaduk creneHHON (YHKIMU C HATypaJbHBIM M IEJBIM TOKa3areieMm, rpaduk
KOPHS N-0i CTeTeHn KakK (GYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeleM;

OTIEPHPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: TOKa3aTelbHasl W JorapupmMudecKkas QYHKIUH, HX
CBO¥CTBA ¥ IpaMKH, HCIIOTH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

CBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPHUTOHOMETPHUYECKAsT OKPYKHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YACIOBOTO apTyMEHTA,

UCIOJb30BaTh Ipauku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCUMOCTEH Npu
peLIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMylaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MaTeMaTH4ecKOro aHajan3a:

CcBOOOJIHO ONEpUPOBaTh MOHATUAMHU: apu(pMeTHUeCcKas U TeoMeTpHUUecKas MPOrpeccus,
0eCKOHEUHO YOBbIBaIOLIasi FEOMETPHUUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUU [Vl PELICHUs pealbHbIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUS
[IOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE I10CIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpepblBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHS, HENpepbiBHAsE Ha OTPE3Ke, NPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJIHO ONepUpoBaTh MOHATUAMHU: INiepBas W BTOpas IMPOU3BOJHBIE (PYyHKUHUH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YacTHOTO M KOMIIO3UIMMU [JBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM Il pelleH s 3a1au.

MHosKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMU;

UCIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMHUCAHUs peabHBIX MPOIECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;



cBOOOJTHO OMNEpUPOBaTh MOHATHAMU: OMpEICICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YEeCKOro OOBEKTa, JI0KA3aTeNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPABEHCTBA.

K xonmy oOyuenus B 11 ku1acce oOy4aromuiicsi MOMYYUT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl TI0 OT/ACIBHBIM TeMaM palboueil mporpaMMbl y4eOHOTO Kypca «AureOpa W Havaiga
MaTeMaTHYECKOrO aHAIU3a»:

Yucia ¥ BbIYMCTICHUA:

cBOOOJTHO OMEpUPOBATH MOHATHUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJIBIX YHCEJI, UCIOIb30BaTh NMPU3HaAKU Aenumoctu uenbix yucen, HOJ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLeHUs 3aja4, IPUMEHATh anroputM EBkinuna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO, 3alIUChIBaTh HATypaJbHbIE YMCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucesl, IPe/ICTaBIsATh KOMIUIEKCHbIE YHCIla B ajireOpandeckoil U TPUrOHOMETpUUecKkoi (opme,
BBITIOJIHATH apu(PMeTHUYeCKue onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMHU:  HppALlMOHAIbHBIE,  IOKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PELIEHUS C IOMOIIbIO PAaBHOCUIIBHBIX EPEXOI0B;

OCYILIECTBIISTH OTOOP KOPHEN NPU PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OMNEpPUpPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHSATh
Heo0xo1uMble (GOPMYIIBI 1J1s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHU CUCTEMBI M COBOKYITHOCTEN
pallMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUoOHalbHblE, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHbIE, JOrapuMuyeckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTphI;

IPUMEHATH I'papruecKue METOAbI AJIs PELICHHs ypaBHEHU 1 HEPaBEHCTB, a TaKXkKe 3a/1ad
C IapaMeTpaMHy;

MOJIEIUPOBATh pPEalbHbIE CHUTyallUM Ha S3bIKe aiareOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4yd, MCCIENOBaTh IOCTPOCHHBIC
MO/IENIH C UCIIOJIb30BAaHUEM allapara ajareopbl, UHTEPIPETUPOBATh MOTYUYEHHBIN pPe3yJbTar.

DOyHKUUM U TPapuUKU:

CTPOUTH IpaUKU KOMIO3ZULUHN (DYHKIHMHA C HMOMOUIbIO 3JEMEHTAapHOIO HCCIEeIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

NPUMEHATh (PYHKIMM [T MOJICIMPOBAHUS U UCCIIEIOBaHUS PEeaTbHbBIX IPOIIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3Aa:

UCIOJb30BaTh MPOU3BOJAHYIO [UId HCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JIUTh HaHOOJIbIlIee ¥ HAaUMEHbIlIee 3HaUeHUs! (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;

HCII0JIb30BaTh MPOU3BOJHYIO ISl HAXOKJEHUS HAWIYYIIEro PElIeHUs B NPUKIATHBIX, B
TOM YHCJE COLUAIBHO-DKOHOMUYECKHX, 3aJadax, s OINpEeAETCHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3aaHHoro (GopMysoi i rpadukom;



cBOOOJTHO OTIEpPUPOBAThH MOHATUSAMU: TIEpBOOOpa3Hasi, ONpPEAeIEHHbBIN HHTETpall, HAXOIUTh
nepBooOpa3Hble 3MEeMEHTApHBIX (YHKIMH M BBIYMUCIATH MHTErpaid mo Qopmyne Heiorona-
Jletibnuma;

HAXOJUTh TUIOUIA/IU TUIOCKUX (UTYp U 00BEMBI TEJ ¢ IOMOIIBIO HHTErpaa;

UMETh TPEJICTaBICHHE O MAaTEMaTHYECKOM MOJICTMPOBAHHHM Ha TPUMEpPE COCTABJICHUS
muddepeHInaTbHBIX YPABHCHHIA,

pemaTh MpUKIaJHbIe 33/1a4M, B TOM YHCJIE COIHAIbHO-IKOHOMHUYECKOTO M (PH3UIECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpaduku. CrenenHas GyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YueOHnblii Kypc «I'eomeTpus. Yriy0aeHHbIH YPOBEHb
(ID 1609092)
COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, MpocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3aumHoe pacnosio’keHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUeCs, napaiebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpenuBaronmxcs npsmMbix. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHble MpPSIMblE B NMPOCTPAHCTBE, MapajlIeIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B mapajuieabHON NPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEeXAy NpsIMBIMU B TpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: mapajuleNbHble IJIOCKOCTH,
CBOICTBa NapauleNabHbIX IIOCKOCTel. [IpocTeiinye npocTpaHCTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TeTpa’ap, NapajIeIenunes, IOCTPOCHUE CEYEHUN.

[lepneHukynapHOCTh HPSIMOM M IUIOCKOCTH: MEPHEHIUKYISpHbIE TNpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIIPHON
mII0CKOCTH. OpTOTOHAIBHOE MPOEKTHpOBaHUE. lleprneHnKynsp U HAaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYriasl B IPOCTPAHCTBE: YroJl MEXIY NPSAMOM U TJIOCKOCTHIO, IBYIPAaHHBIN YroJl, TMHEUHbBINA
YIroJl JBYI'PaHHOrO yrija. TpéxrpaHHblii M MHOrorpaHHble yribel. CBOMICTBa IUIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBOICTBa IJOCKUX U JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKH

Buzabl MHOrorpaHHuKkoB, pa3BEpPTKa MHororpaHHuka. llpusma: nN-yronapHas mpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenumnern,
MpSIMOYTOJIbHBIM Tapajuiesienunes] W ero cpoicrtBa. Kparyailiime nytd Ha MMOBEPXHOCTHU
MHoTorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. Ilupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX TpaHEit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
nUupaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
0 NpaBUJIbHBIX MHOTOT'PAaHHUKAX: OKTA3p, NOACKadIp U UKOCAdIP.

Bbluncnenue 371eMEHTOB MHOTOTPAaHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH NPAMOM MNPHU3MBI, IUIOLIAJb OCHOBAHHWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTHM U IMOBEPXHOCTU
MPaBUIILHOM TUPaMUIbl, TEOPEMA O IUIONIAIA YCEUEHHOW MUPAMU/IBI.

CuMMeTpust B IPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPHUM IPABUJIBHBIX MHOTIOIPAHHUKOB.
CuMMeTpuss B MNpPaBUIBHOM MHOTOIPDAaHHUKE: CHMMETpHUS MapajljiesieluIeaa, CUMMETPHS
MPaBUJIbHBIX MIPU3M, CHMMETPHS MPABUIBHOW MUPAMUIBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE



IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeHCTBUSA C BEKTOPAMM: CJIOKEHHME M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOpPOB, YMHOXEHHE BeKkTOopa Ha uucio. CBoiicTBa cllo)KeHHMsI BeKTopoB. C(BolicTBa
YMHOXEHUS BEKTOpa Ha 4ucio. [IoHsaTre komImanapHsle BEKTOpHI. [IpM3HaK KOMIIIaHAPHOCTH
Tpéx BekTopoB. lIpaBuno mnapawtenenunena. Teopema O pas3IOKEHUH BEKTOpA IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosibHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpAMHATaAMH BEKTOpPAa M KOOpAMHATaMU TOYEK. YTOII
Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUIMHAPHUYECKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(bepI/ILICCKaﬂ
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonioxkenue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpalleHus Ha miockocTu. Pa3BépTka nununapa u konyca. CumMmMmeTrpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW MPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa U MapoBOrO CErMEeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUSA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omnucaHHas okoJyio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IIocKoCThI0. [loHATHE MHOTOTpaHHUKA, OTTMCAHHOTO OK0JIO chephl, chephl, BMUCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallleHUsI.

[Tmomanpk MOBEpXHOCTH IMWIMHAPA, KOHYyca, Tuiomianas chepsl U e€ yacteit. [logobue B
npocTpancTBe. OTHoOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoenune cedyeHWt MHOTOTPAaHHUKOB M TEJ BpalleHMs: CEUYEHHUS IHIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapasuieJibHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJe/OB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BEKTOpaMu. BekTopHOe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHUA. [IpsMoyronbHas cucTtemMa KOOPAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOHA MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JABHKEHHS B IPOCTPAHCTBE

JBwxenuss npoctpaHctBa. OtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmue
CBOMCTBa JABIKEHHUH. BUIBI ABWKEHUN: MapaiieNbHbI MepeHoc, LEeHTpajdbHas CUMMETpUs,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsmoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BociMTaAHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TPakJaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh POCCUNMCKOMN TPa’kJaHCKOM WIAEHTUYHOCTH, YBAXKEHHSI K MPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Hapojaa, CPOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTYeCcKO€e BOCIIMTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTeMaTUYECKUE 3HAHUS B UHTEpEcax 3I0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp Oynymiedl mnpodeccu U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUN IS pelieHus 3a1ad B 00JacTu OKpYXalollel cpelpl, MIaHUpOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

Cc(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOUW MPAKTHKH, MOHMMAHUE MATEeMaTUYECKOW HAyKH Kak c(epbl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCTD UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUM, OTHOIIEHWM MEXIy MOHATUAMHU, (GOPMYJIUPOBATh ONPEICIICHUS OHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U 06HII/I€, YCIIOBHEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCIO0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKIII HHCTPYMEHT MO3HaHUs, (GOpPMYyIUPOBATh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHUS, IPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, UCCIIEeI0OBAaHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKe BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAJAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMHCbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IOUCK PCIICHUA, COIMOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHHS C Yy4ETOM 3a7ad  Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTEIBHBIX MPOLECCOB, HX pe3yJabTaTOB, BIAJIETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjlbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh ¥ MCHOJIB30BaTh MPEUMYIIECTBA KOMaHJAHONW U MHIMBUIYAIbHOU pabOThI IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicst HayqYuTCS:



cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

MPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX [pU PELICHUH
F€OMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX1y MPSIMOI U MIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'paHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(PHUITUPOBATh MHOTOTPAHHUKH, BRIOWpAsi OCHOBAHUS I KJIaCCU(UKAIINY;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MApaJUIENIbHOE, LIEHTPAJIILHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE (PUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOI'PAHHUKOB Pa3JIMYHBIMU METOJAMHU, BBHIIOJHATH (BHIHOCHBIEC)
IUIOCKHE YepTeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIYMCIATh IUIOIIAAM [OBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONIEpUpPOBaTh MOHATUAMU: CHUMMETpPHUs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (QUTYPBI;

CBOOOJIHO ONEPHUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOUIEHMH M HaxOXJIECHUE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 IOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3aau;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMALIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHMUSA Ha IMPAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peanbHble CUTYyalluH, NIPUMEHATh M3YYEHHbIE HOHATHS B IpoOllecce MOMCKA PeLIeHHs
MaTeMaTu4ecku chopMyaupoBaHHON MPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara aiareOphl, pemaTh MPaKTUYEeCKUe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
JacTu (pyHAaMEHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HayYuTCA:

CBOOOJHO OTIEPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C HUIUHAPUIECKON, KOHUYECKOU U
chepruueckoil MOBEPXHOCTIMH, 0OBACHATH CIIOCOOBI IOTYYCHHUS;



OTIEPHPOBATH MOHSATHIMHU, CBSI3aHHBIMHU C TeJlaMH BpAILEHHs: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tela BpameHus (HIWIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIy4EHUS TEJl BPAIlCHNUS;

KJIaccu(UIIMPOBATH B3AUMHOE PACIIOJIOKEHHE CEephl U TNIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpalIeHHSA, OOBEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATh MOHITHUAMH, CBSI3aHHBIMH C KOMOWHAIMSIMH TEJI BPAILCHUS U
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BUcaHHas B MHOTOTPAHHUK UJIU TEJIO BPAIllCHHUS;

BBIUUCIIATH COOTHOIIEHHSI MEXIY TUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1O T0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTyphl, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB IMPOCTHIX 00BbEMHBIX (UTYp: BHUJIl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpallleHHUS;

W3BIICKATh, WHTEPIPETUPOBATE U npeoOpa3oBbiBaTh ~ MHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypaX, IMPEICTABICHHYID Ha YepTeKax u
PHUCYHKAX;

CBOOOHO OTEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTh T€OMETPUYECKHE 3aJauydl Ha BBIYMCICHHE YIJIOB MEXAYy IHPAMBIMU U
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/ja IIPU PELLICHUH;

CBOOOJIHO OIEpPHUPOBATh IMOHATUSAMH, CBA3aHHBIMH C JBWXEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITMIOJIHATh M300paK€HUsT MHOTOIPDAaHHUKOB M TeJl BpPALICHUS IpPU Hapayje]bHOM
NepeHoce, HEHTPAIIbHOH CUMMETPHH, 3€pPKaJIbHOW CUMMETPHH, IIPU MIOBOPOTE BOKPYT
pSMOM, TTPe0Opa3oBaHUs MOA00HS;

CTPOMTb CEYEHUS] MHOTOTPAHHUKOB M TeJ BpAIEHUS: CEYEHMs LWIMHIpA
(mapajuienbHO U NMEPIEeHAUKYIIPHO OCH), CeUeHHs KOHYca (MapajuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEel MITOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeOMETpUUecKUue (aKThl Uil peIIeHUs] CTEepPeOMETPUUYECKUX 3ajad,
MPENOJaralIiX HECKOJIBKO I1aroB PeLIeHMs, €CIU YCIOBUS NMPUMEHEHUs 3aJaHbl B
SIBHOU U HEesIBHOU (hopMme;

pemaTh 3aJa4d Ha J0Ka3aTeJIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJeHHE
reOMEeTPUYECKUX BEJIHYUH;

MIPUMEHSATH POTPAMMHBIE CPEJCTBA U NEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
pelLIeHNH CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh TOJIyYeHHbIE 3HAHMA Ha MpaKTHKe: CpaBHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh PealbHbIE CUTYallu, IPUMEHAITh U3yUECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA



B IIpOIECCEe IOMCKAa pEIIeHUs] MaTeMaTHYeCKH CQOPMYIUPOBAHHONH MPOOIEMBI,
MOJCIHUPOBATh PCAJIbHBIC CUTyallUN HA A3BIKC I'COMCTPUU, UCCICAOBATH NOCTPOCHHBIC
MOJIEJIM C UCIOJH30BAHUEM T'€OMETPHUYECKHX MOHATHI M TEOpeM, ammapara aiareopsl,
peuaTth MPAKTHYCCKUC 3aa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKHUX BCINYHH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax pa3BUTUA T'COMCTPHUH KaK COCTaBHOM
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHust 5) 1
7 [ToBTOpEHMeE, O606H1€HI:IG u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Y4eOHbIl Kypc «BeposiTHOCTD M CTATUCTHKA. YTJIY0JICHHBIN YPOBEHDb)

(ID 1609727)
COJIEP)KAHVE OB YUYEHMSI

10 KJIACC

I'pad, cBs3ubIA Tpad, Myt B rpade: MuKiIbl U 1enu. CTeneHb (BaJICHTHOCTh) BEPIIUHBL
I'padbr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHbIe COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxonpl). BepodTrHoCTh ciiydyaiiHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOATHOCTH COOBITHIA.
CnyyaitHble ONIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu Haja COOBITHSIMU: TEepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opmyna CI0KEHUsI BEPOSITHOCTEH.

VYcnoBHasA BEPOSTHOCTh. Y MHOKEHUE BEPOATHOCTEH. JlepeBO CIly4ailHOTO JKCIIEpUMEHTA.
®opmyina noaHo# BeposaTHocTH. Dopmyna baiteca. HezaBucumebie coObITHs.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u (axkropuan. YUucno
couetanuil. Tpeyroapauk [lackans. ®opmyna 6unoma HeroTona.

Cepust HezaBucuMbIX ucnbiTaHuil bepnymin. CryuaiiHplii BBIOOP H3 KOHEUHOMU
COBOKYITHOCTH.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTeH. [luarpamMma pacnpeneneHus.
Onepanyu Haja CciaydyalHbIMM BelWYMHAMHU. buHapHas ciyvailiHas BenuuuHa. [Ipumepsl
pacrpeielieHuil, B TOM YHUCJIe FEOMETPHUUECKOEe U OMHOMUANIBHOE.

11 KJIACC

CoBMeCTHOE pachpeqeseHue ABYX CilydalHbIX BenauuuH. He3aBucumblie ciydaiiHbIe
BEJINYMHBI.

Matemaruueckoe OXHUJAaHUE CiydailHON BenuuuHbl (pacmpenenenus). I[lpumepst
MPUMEHEHHUs] MaTeMaTU4YecKOoro OKUJaHus (cTpaxoBaHue, JoTepes). MaTemaThueckoe
OXKMJIaHWE OWHAPHOW CIlydallHOW BEIWYMHBI. MaTeMaTHYeCKOe OKHMJIAHUE CYMMBI CIIy4alHBIX
BEIMYMH. MaTreMaTnyeckoe 0)KHIaHue FreOMETPUYECKOro U OMHOMHUAIBHOTO pacipeaeneHuil.

Jluciepcusi W CTaHJApTHOE OTKIOHEHHE CIIy4alHOW BeIWYUHBI (pacrpeneieHus).
Jucnepcusi OMHApHOM Ciay4alHOW BeIWMYMHBI. MaTeMaTuuecKoe OXKUIaHHWE IMPOU3BEACHUS U
JUCIIEPCHUS] CYMMBI HE3aBUCUMBIX CITy4alHbIX BeMYMH. [lucniepcust U CTaHIapTHOE OTKJIOHEHHE
OMHOMHUABHOTO pacmpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHUE T'€OMETPUYECKOTO
pacrpeneneHus.

HepasenctBo YeObiméBa. Teopema YebObiméBa. Teopema bepHymnu. 3akoH Oonbrmx
yrcen. BpiOopouHblli MeTon uccienoBaHuil. BriOopounbie xapakTepucTHku. OleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BBIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIIOTE3 C MOMOIIBIO
M3YUYEHHBIX pacipeieIeHu.

HenpepsiBHble ciydaiible BenuuyuHbL. [Ipumepbl. DyHKIMS MIOTHOCTH BEPOSTHOCTH
pacnipeneneHusa. PaBHOMepHOE paclpeleneHre W €ro CBOMCTBA. 3ajaud, MNPUBOAAIIKE K
MOKa3aTeIbHOMY paclpeieseHnt0. 3aiayd, MPUBOAUIME K HOPMAJIBHOMY PACIPEICICHHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTH IOKa3aTeNbHOTO pachpeeneHus, (yHKIHUS TUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOrO pacnpeneneHus. OyHKIMS MIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrpeneneHus.



[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3agauu, NPUBOAAIINE K
pacnpeznenenuto Ilyaccona.

KoBapuanuss 1Byx cinydaiiHeix BennyuH. KodpQHUIMEHT JIHMHEWHOW KOppPEeSIUU.
CoBmecTHBIC HAOMIONCHNS JBYX BeIHUMH. BbiOopouHblit K03 duiuent koppensiuuu. Pasnuane
MEXK/y JMHEHHON CBA3bI0 M INPUYMHHO-CIICICTBEHHOHN CBs3bI0. JIMHEWHHas perpeccus, METOJ
HaVMEHBIINX KBaJIpaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTH Y CTATUCTHUKA» (YIJIYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaroImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, NPOIEAYyp TPaXIAHCKOTO OOIIecTna
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHIMCKOW MAaTE€MAaTHKH, [IEHHOCTHOE OTHOUIEHUE K JTOCTMKEHHSM POCCHUUCKUX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JyXOBHBIX IIEHHOCTEM  pOCCHUHCKOro  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTeMaTUYECKUE 3HAHUS B HHTEpecax 3J10pOBOT0
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccun U Peann30BBHIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U PelIeHUs 3a/ad B 0ONacTH OKpYKalollel cpelibl, MIIaHuPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMaHHE MaTEeMAaTHYeCKON HayKu Kak chepsl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHWA MEXIy TMOHATHIMH, (OPMYIHPOBATH ONpPEIACICHHUS MOHATHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YAaCTHBIC U O6HII/I€, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHUS U BHIBObI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (POpPMYIHpOBaTh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, IMPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKe BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMAIMIO U3 HCTOYHHKOB PA3JIUYHBIX THUIIOB, aAHAIW3HPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OPMAIUM IO CaMOCTOSITETIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SAICHO, TOYHO, I'PAaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IIHMCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHUA C CYKACHUAMU APYTUX YYAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTI) pasiinaue U CXO0ACTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIJIEHUS C Y4YETOM 3aJad NpPEe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIUTENbHBIX IPOLECCOB, HX pe3ylIbTaTOB, BIAAETh CHOCOOAMHU CAMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjlbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaIbHOU pabOThI MpH
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYNMNOBBIX (opMax paboThl (0O0CykIeHus, 0OMEH MHEHUMU, «MO3TOBBIC
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSL.

NPEJMETHBIE PE3YJIbTATbBI
K koniy 10 ki1acca oOyyaromuiicss HAyYuTCA:
cBOOOJIHO OTIEpUPOBATH MOHATUAMU: Tpad, IUIOCKUH rpad, cBs3HBIN rpad, myTh B rpade,
LeNb, UK, IePEeBO, CTENIEHb BEPIINHBI, IEPEBO CIYYaHOTO SKCIIEPUMEHTA;



CBOOOJHO OIMEpPUPOBATh TOHATHUSMH: CIYYalHBIA JKCIEPUMEHT (OIBIT), CIy4JaiHOe
COOBITHE, DJIEMEHTApHOE CIydailHOe COOBITHE (JEMEHTApHBIM HCXOMA) CIIy4ailHOTO OIIBITA,
HaxOJIUTh BEPOATHOCTU COOBITHI B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTaApPHBIMU COOBITUSIMU;

HaxXxoauTh U (OPMYIUPOBATH COOBITHS: TEpecedeHre, OObEIUHEHUE TAHHBIX COOBITHH,
COOBITHE, TPOTHUBOTIOJNOKHOE ITAHHOMY, HCIIOJNB30BaTh IUArpaMMbl Diijepa, KOOPAWHATHYIO
OpSMyIO JUIS PEUICHHs 3a/1ad, I0JIb30BaThCs (POPMYNION CIOKEHHSI BEpPOSITHOCTEH st
BEPOSITHOCTEN JIBYX U TPEX CIy4dailHbIX COOBITUIL;

OIIEPUPOBATh  IIOHATHUAMM: YCIOBHAs BEPOSTHOCTb, YMHOJKEHHE BEPOSATHOCTEH,
HE3aBHCHMBbIE COOBITHS, JIEPEBO CIYYallHOTO IKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TIPAaBMJIa YMHOXCHHS, JIepeBa CIYy4alHOTO OIBITA, WCHOJIB30BaTh (GOPMYIY HOITHOU
BeposATHOCTH, opmyny baiteca mpu pernieHnu 3amad, OnpenessiTh HE3aBUCUMOCTh COOBITHI MO
(dbopMyIie ¥ 0 OpraHU3aUy CIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHATh HW3YYCHHBbIE KOMOWHATOpHBIE (QOPMYIBI ISl TEPEYUCIICHHS DJIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIydalHOTO OIbITa, PEIIeHHUs 3aJad [0 TEOpUHu
BEPOSITHOCTEM;

CBOOOJTHO OMEpUPOBATH MOHATUSAMH: OWHAPHBIN CIYy9allHBIA OMBIT (UCTIBITAHUE), YCIIEX U
Hey/laya, HE3aBUCHUMBIC HCIBITAHMS, CEPUs UCIBITAHUIN, HAXOJWTH BEPOATHOCTH COOBITHI: B
CEpUU UCIBITAHUI 10 IEPBOTO yClexa, B CEpUU HCHBbITAaHUW bBepHyn, B ONbITE, CBI3aHHOM CO
CITyJaifHBIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  CIOy4ailHass ~ BENWYMHA,  pacHpeelieHne
BEPOSITHOCTEH, AMarpaMMa pacrpejeieHus, OMHapHas ciydaiiHas BEJTH4YHMHA, T€OMETPUUYECKOE,
OMHOMHAIIPHOE pacipeieiicHue.

K xoniy 11 kiacca oOydaromuiicss HAQyIUTCs:

ONEPUPOBATh MMOHATHUSAMH: COBMECTHOE pACIPENEIICHHE JIBYX CIIyYallHbIX BEJIMYUH,
MCI0JIb30BaTh TAOJUILy COBMECTHOIO pacrpeesieHus ABYX CIy4yalHbIX BEIMYUH JJISl BBIACTICHUS
pacnpeneneHus Kax101 BEIMYUHBI, ONIPEIEICHUS HE3aBUCUMOCTH CIIy4aiiHbIX BEJIUYMH;

CBOOOJHO ONEpPUPOBATh MOHITHEM MAaTEMAaTUYECKOTO OKUIAHHS CIy4alHOW BEIMYUHBI
(pactpenienieHrs), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOTO OKHUIAHHUS IPH PEIIeHUU 3ajad,
BBIYHCIISATH MATEMATUYECKOE 0KHUJITaHuEe OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIipe/ieeHHI;

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: TUCIEPCUs, CTAaHAAPTHOE OTKIOHEHHE CIydalHOM
BEJIMYMHBI, MPUMEHATh CBOMCTBA MUCHEPCUU CIY4YalHOW BEJNMYMHBI (pacrpeieseHus) Mpu
peuieHun 3a4ad, BBIYUCIATH JUCHEPCUI0 U CTAHJAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO H
OMHOMHUABHOTO PacIpe/IeICHHI;

BBIYHCIISATE BBIOOPOYHBIE XApAaKTEPUCTHKH 1O JaHHOW BBIOOpKE U  OLIGHUBATH
XapaKTePUCTUKN TEHEPAIbHON COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITUN M TPOBEPSATh MPOCTEHINNE CTATUCTUYECKUE THUIOTE3bI,
M0JIb3YSICh U3YUEHHBIMU PACIPEICICHUSIMHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KEeHNE U YMHOKEHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucneitanus beprymnu. CrydaifHbIi BIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHl MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE 4
HOPMaJIbHOE pacrpeiesieHus
Pacnpenenenue [lyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O060011eHre 1 cucTeMaTu3alus 3HaHu’ 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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