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aHAJIM3a



HHOACHUTEJIbHASA 3AIINCKA

VYuebublil Kypc «Anredpa ¥ Havyajga MaTEeMaTHYECKOTO aHAIN3a» ABISETCS OJHUM M3 Hambolee
3HaYMMbIX B IpOrpaMMe CpeJHero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OJHOW CTOPOHBI, OH
obecreynBaeT MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YEHUs BCEX E€CTECTBEHHO-HAy4YHBIX KYpCOB, a C
Apyroi CTOPOHBI, (OPMHUPYET JIOTHYECKOE M abCTPAaKTHOE MBIIUIEHHE OOYdYaIOIIMXCS Ha YPOBHE,
HEOOXOAMMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
IUCLUIUIMH. B pamkax aHHOro y4eOHOro Kypca o0y4aroliyecs: OBIa/leBal0T YHUBEPCAIbHBIM SI3IKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMYJIUPYET CBOU JTIOCTHIKEHUSI B MaTeMaTUYeCKON opMme.

VY4ueOHbIil Kypc anreOppl W Hayal MaTEeMaTHYECKOTO aHaIW3a 3aKJIaJbIBA€T OCHOBY IS
YCIICIIHOTO OBJAJICHHUS 3aKOHaMU (U3UKH, XUMHH, OMOJIOTUH, TOHMMAHHUS OCHOBHBIX TEHICHLUMN
pa3sBUTHS SKOHOMHUKM M OOLIECTBEHHOW JKM3HM, MO3BOJISIET OPHUEHTUPOBATbCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh MX JUI JlaJbHEHIIero
o0pa3oBaHMs ¥ B TOBCEIHEBHOW XM3HU. B TO e BpeMsi oBiafieHWe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSMH IreOphl M MaTeMaTHYEeCKOTO aHalW3a pa3BUBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTb, JOKA3bIBaTh YTBEPXKICHMS C MOMOIIbI0 MHIYKIMU U
paccyxnaTh JIeAyKTUBHO, HCIOJIb30BaTh 0000IIEHHE M KOHKpPETH3allMio, abCTparupoBaHHE U
aHaJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xoxe wusydeHus yueOHOro kKkypca «Anredpa M Hayajga MaTeMaTHYECKOro aHaln3a»
o0yyaromuecst HoJay4aroT HOBBIM OIBIT peIIeHUs] NPUKIIAJAHBIX 3a/1a4, CAMOCTOATEIBHOTO TOCTPOEHUS
MaTeMaTHYeCKUX MoJieNiell peaabHbIX CUTYallui, HMHTEPIPETALUHU MOJYyYSHHbIX pEeIIeHUH, 3HAKOMSATCS
C MpUMepaMH MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUpPOE, HaAyKe M MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMH.

VYuebHblli Kypc o00dazaeT 3HAUYMTENbHBIM  BOCHUTATENbHBIM IOTEHLMAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Yy4yeOHBbIM Marepual, CHoCOOCTBYIOUIMM (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U 4epe3 crneuuduky ydeOHOH AesTeNbHOCTH, TPeOyroIed MpOoaOIKUTENbHON
KOHIICHTPAllMd BHUMaHUS, CAMOCTOSTEIEHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a TTOJYYEHHBIN
pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTeMaTH4YeCKOro aHaln3a JIeKUT
JeSITeTbHOCTHBIN MPHHIIAT 00yJeHUSI.

B cTpykType ydeOHOrOo Kypca «AisreOpa W Hadajga MaTeMaTHUYECKOTO aHAIN3a» BBIICICHBI
CIIEAYIOIINE COJIePKATEIbHO-METOINYECKHE JTUHUU: «HuCla U BEIYUCICHUS», «DYHKIUN U rpadukmn»,
«YpaBHEHUs U HepaBeHCTBay», «Hauama MaTemaTHueckoro aHanusa», «MHOXeCTBa U JIorHKay. Bce
OCHOBHBIE COJIEPKATEITHLHO-METOANICCKHE JIMHUN U3YJalOTCsl Ha TPOTSHKEHUH ABYX JIET O0ydeHHs Ha

YPOBHE CpEeIHEro o0Iero o0pa3oBaHMs, €CTECTBEHHO [JOMOJHASA Jpyr JApyra U IOCTENEHHO



HACBHIIAsACh HOBBIMH TeMaMU M pas3ieiamu. JaHHBIH y4eOHBIH Kypc SIBIISICTCS WHTETPATUBHBIM,
TIOCKOJIbKY OOBEIHHSET B cede COIepKaHHe HECKOJBKHX MAaTeMaTHYECKHUX IUCLUILIMH, TaKHX Kak
anreOpa, TPUTOHOMETpPUS, MaTeMaTHUSCKUI aHAJIM3, TEOPUsT MHOXKECTB, MaTeMaTHUYECKas JOTUKa M
apyrue. Ilo mepe Toro kak oOydvaromiyecs OBIIAJICBAalOT BCE 0ojiee MIMPOKHM MaTeMaTHUYECKUM
ammaparoM, y HHX TIIOCJIEIO0BaTeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEeMaTU4eCKyl0 MOJICNIb PEaJbHOW CUTYallud, NPUMEHSATh 3HAHUS, ITOJyYCHHBIC NMPU H3YyYCHUHU
y4eOHOro Kypca, JJIsl pelIeHUs] CaMOCTOSITEIbHO CPOPMYIMPOBAHHOW MaTeMaTHUYECKOW 3ajauu, a
3aTeM MHTEPIIPETUPOBATh CBOI OTBET.

ConepxatenpbHO-MeToIMYeCcKass JTHUHHUS «Yucia ¥ BBIYHMCICHUS» 3aBepliaeT (OpPMHPOBAHUE
HABBIKOB HCIOJIb30BaHMS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBLJI0O HA4aTO Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0cO00O€ BHHMAHHE YACNSETCS
(GOpPMHUPOBAHHIO HABBIKOB DAIlMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B Ce0s HCIOJIb30BAHUE
pa3n4HbIX (HOPM 3aIUCH YKCIIa, YMEHHUE JIeaTh TPUKHUIIKY, BBIOJIHATH PUOIMKEHHBIC BRIYHCIICHHUS,
OLICHMBATh YHCJIOBBIC BBIpOKEHHs, paboTaTh C MaTeMaTHYeCKUMH KOHCTAaHTAMH. 3HAKOMBIC
O0Yy4YaroIIMMCsl MHOXKECTBAa HATYpPAJIbHBIX, LEINbIX, PAIMOHAIBHBIX M JICHCTBUTEIBHBIX YHCEI
JOTIOJTHSIFOTCSI MHOXKECTBOM KOMILUIEKCHBIX YKCEN. B KakIoM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS
CBOWCTBEHHBIC €My CIEIM(PHUUECKUE 3a7a4l U OIepalliu: JICJICHUE HAalleI0, ONIEPUPOBAHNUE OCTATKAMHU
Ha MHOXXECTBE IMENbIX 4YHCEN, OCOObIe CBOMCTBA pPALMOHAIBHBIX M HPPAIMOHATIBHBIX YHCEI,
apu(METHYECKUE OIEpalnuy, a TaKKe H3BJICUCHHE KOPHS HATYypaJIbHOW CTEIEHW Ha MHOXKECTBE
KOMILUIEKCHBIX 4Kces. biaromaps mocienoBaTebHOMY pPacIIUPEHUI0 KPyra HCIOJIb3YeMbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX TIPHMEHEHHUS /ISl PElIeHMs DPa3IH4yHbIX 3amad (GopMHUpYyeTCs
MPEJCTaBICHHE O €IWHCTBE MAaTEMAaTHKH KaK HAyKH W €€ POJM B MOCTPOCHHH MOJEINEH peaabHOro
MHpa, HIMPOKO UCTIONB3YIOTCS 000011IeHNEe U KOHKPETU3ALIUS.

JIunust «YpaBHEHHST ¥ HEPABEHCTBA» peali3yeTcs Ha MPOTSHKCHUH BCEro OOydYeHHUs Ha ypOBHE
cpenHero o01iero oopa3oBaHus, TIOCKOIBKY B KaXKI0M paszeine [IporpaMMel mpeayCMOTPEHO peleHne
COOTBETCTBYIOIINX 3ajad. B pe3ynbpTare o0ydarommuecs: OBIaIeBalOT pa3IMIYHBIMU METOIAMH PEIICHUS
palMOHAIBHBIX, WPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JOTapUYMHUUSCKHX U TPUTOHOMETPUYECKUX
ypaBHEHHIA, HEPABEHCTB M CHCTEM, a TaKXKe 3aJad, COAEpKaIluX rnapamerpsl. [lomydeHHbIe yMeHHUS
MIMPOKO HCHOJNB3YIOTCS IMpPHU HCCIENOBaHUHM (PYHKIMH C TIOMOIIBIO MPOM3BOJHOM, MPH PEUICHUH
OPUKIAHBIX 3a7a4 W 3a]a4 Ha HAXOXKICHHWE HAWOONBIIMX M HAUMEHBIINX 3HAYCHUH (QYHKIIHH.
JlanHast cojiepkaTesbHas IMHUS BKJIFOYAET B ce0sl Takke (OPMUPOBAHNE YMEHUH BBIMOIHSITH PACUEThI
no ¢opMmynaaMm, MNpeoOpa3oOBaHMs PpAIMOHAIBHBIX, HWPPANHOHATIBHBIX W TPHUTOHOMETPHYECKHX
BBIDAKCHUH, a TaKKe BBIPAKCHUH, COAEpIKAIMX CTENeHH W JorapuMmbl. braromaps H3y4eHUIO
anre0pandeckoro MaTepuaia MpOUCXOIUT AalbHEHIee pa3BUTHE AITOPUTMUYIECKOTO U aOCTPAKTHOTO

MBIIUIEHUS] 00y4Yaromuxcs, (QOPMHUPYIOTCS HaBBIKM JAEIYKTUBHBIX pacCyKICHHM, paldoThl ¢



CUMBOJIbHBIMH (pOpMaMH, MpenCTaBICHHs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEl B BHJIE€ PaBEHCTB U
HepaBeHCTB. Ajredpa mpeiaraeT >(QQEeKTHUBHbIC HHCTPYMEHTHI UIsl PEIICHUS MPAKTUYECKHX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeTonuYecKas TUHUA «DYHKIMU U TpadUK» TECHO MEeperieTaeTcs ¢ JpyruMu
JUHUSAMH y4eOHOro Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE 33/1aéT IMOCIE0BATEIbHOCTh U3YUYCHHS
Mmartepuana. V3ydeHue CTENEeHHOH, IOKa3aTeNbHOW, JIOrapu(pMHUUECKOW W TPUTOHOMETPUYECKHX
(byHKIMH, MX CBOWCTB M Ipa)MKOB, UCIOIB30BaHNE (PYHKUUHN AT pEIIeHUs 3a/1a4 U3 IPYTUX YIeOHBIX
MIPEeIMETOB U PEabHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M, TaK U C pelIeHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToMm Oonbllioe BHUMaHUE yrensieTcss (HOPMHUPOBAHHIO YMEHHUS
BbIpaXaTh (OpMYJIaMH 3aBHCUMOCTH MEXIY Pa3JIMYHBIMH BEIMYMHAMH, WCCIEAOBATh IOTYy4YECHHBIC
¢byHKkuMU, cTpouTh UX rpaduku. Marepuan 3TOH COAEPIKATEIbHOW JMHUW HAlEJICH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIFOIIMX BBIPAXKaTh 3aBUCUMOCTH MEX/1y BEIMYUHAMH B Pa3NUYHON (opMme:
aHaMTUYeCKoi, rpaduueckoii u  cinoBecHOH. Ero wu3ydeHue cmocoOCTBYeT — pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3AIllUH, HCIIOJIb30BAHHIO
AHAJIOTUH.

CopepxarenpHast JuHHS «Hayana wmareMaTHdyeckoro aHaiu3a» MO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTHUECKUX, TaK U MPUKIIAJHBIX 3a/1a4, TOCTYIHBIX 00y4YaroIMMCs, TaK KakK
Yy HUX TOSBISIETCS BO3MOKHOCTD CTPOUTH IPaUKH CIIOKHBIX (DYHKIHIA, ONPEACTATh UX HAaHOOJbIINE
¥ HaWMEHbIIWE 3HAYCHHS, BBIYUCIATH IUIOMAnud (Guryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M
yCcKOpeHHs mpoueccoB. JlanHas copeprkareiabHas TMHHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS
MaTEMaTUYECKUX MOJIENEH pEalbHbIX CUTYyallui, I03BOJSET HAXOAUTh HAWIydllee pEIICHUE B
NPUKJIAJHBIX, B TOM YHCIE COLUUAIbHO-IKOHOMUYECKHX, 3aJadyaXx. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOro aHajin3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (POpPMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUI paclO3HABATh MPOSIBIECHHUS 3aKOHOB MaTeMaTHKH B
HayKke, TEXHMKe U HcKyccTBe. OOydaronuecs y3HAIOT O BBIJAIOIIMXCS pe3ysbTaTax, MOJyYEHHBIX B
X0/JI€ pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpbHo-MeTOIMYECKass JTUHUS «MHOXECTBa W JIOTHKa» BKJIIOYAET B C€Osl AJIEMEHTHI
TEOPUHM MHOXKECTB M MaTEMaTHYECKON JIOTUKH. TeopeTHMKO-MHO)KECTBEHHBIE IPEICTABICHUS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKU W IpeularaloT Haubosee yHMBEPCAJIbHBIN S3BIK,
OOBEIMHSIOMMUNA BCE pa3lenabl MaTeMaTUKH U €€ TPUWIOKEHHH, OHHM CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCcKue IUCHUIUIMHBI WU WX TNpPWIOKEeHHs B enuHoe 1enoe. [loaTtomy BakHO naTh
BO3MOXKHOCTh ~ OOydaromiemycst IMOHMMaThb TEOPETUKO-MHOXKECTBEHHBIH  S3BIK  COBpPEMEHHOMU
MaTEMaTHUKUd M MCIOJIb30BaTh €r0 JUIS BBIPQXKEHMSI CBOUX MbICIEH. JIpyrMM Ba)KHBIM INPU3HAKOM
MaTeMaTHKU KaK HayKH CJelyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOroCTh 0OOCHOBAHHM U ClieZIOBaHUE

onpeneaEHHBIM TIPaBUIaM TTOCTPOEHUS JT0KA3aTEIHCTB. 3HAKOMCTBO C dJIEMEHTAMH MaTeMaTHYECKOMN



JIOTUKH CIIOCOOCTBYET Pa3BHUTHIO JIOTMYECKOTO MBIIUICHUS OOYYarOUIMXCs, TO3BOJSIET MM CTPOUTH
CBOU PACCYX/ICHHUS HA OCHOBE JIOTHUECKUX MPaBUI, OPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHUS.

B ydeOHOM Kypce «AireOpa ¥ Hayajla MaTEeMaTHYECKOTO aHalM3a» IMPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUs, KOTOPBIC IMPH3BaHBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
HOCTPOCHUSI MOJICTICH pealbHBIX CHTYyallMi, WUCCICIOBAHUS ITHX MOJENECH ¢ IOMOILIbIO armmapara
anre6pbl N MaTCMAaTUYCCKOI'O aHaIN3d, UHTCPIPCTALUN ITOJTYUYCHHBIX PE3YJIbLTATOB. Takue 3adaHus
BIUICTCHBI B K&X/IBIH M3 pa3/ielioB IMPOrpaMMbI, TIOCKOJIbKY BECh MaTepHai yueOHOro Kypca MIHPOKO
UCIIOJIB3YETCS JUISl PELICHUs] NMPUKIAIHBIX 3a7ad. [Ipy penieHun peanbHbIX MPAKTHYECKUX 33/1a4
oOyuaromuecss  pa3BUBAlOT  HAONIOJATENBHOCTh,  yYMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCHOJB30BATh AHAJOTHIO, O0OOIIATh M  KOHKPETH3UPOBATh MpodIeMy.
JlesTenbHOCTh 10 ()OPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIAIHBIX 33]a4 OPraHU3yeTCs B MPOIIECCe
U3y4CHHs BCEX TeM yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTH4YeCKOrO aHAIM3ay.

Ha u3yuenue yyeOHOro Kypca «Anredpa U Hayajla MaTeMAaTHYECKOrO aHaIn3a» OTBOIUTCS 272

yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

COILEPKAHUE OBYYEHUSA
10 KIIACC

Yucia v BbIYUCTIEHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOM, TMPOILICHTHI, OECKOHEUHbIE
nepuoanueckue apodu. [lpumenenue Apodell W MPOLEHTOB JUIs PEIIeHUs MPUKIATHBIX 3a7ad U3
Pa3IUYHBIX OTPACIIC 3HAHWHN U PeallbHOMN KU3HH.

JleficTBuTenbHbIE 4YHCA. PanuoHanbHbIE HW UppalMOHAIbHBIE YHCHa. ApupMETHYECKUE
onepauuMd C JICUCTBUTEIIBHBIMU YHCIaMU. MOJyib JEWCTBUTEIBHOIO 4YHCIA M €ro CBOMCTBA.
[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKA U OI[EHKA Pe3yIbTaTa BEIUMCICHHH.

Crenens ¢ nensiM nmokasareieMm. bunom Herorona. Micnons3oBanue noaxofsiiei popmsl 3amnucu
NENCTBUTENBHBIX YHCEN JIJISl PEIICHUS PAKTHYECKUX 33714 U MPECTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajibHOW CTENEHU U €ro CBOWCTBA.

Crenenb C palMOHAIBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm yucna. CoiicTBa norapudma. JlecsTHaHbIC U HATypaIbHBIE JIOTApU(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC |
ApPKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxmectBa W TOXIECTBEHHBIE TpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb  YpaBHEHUS.

PaBHOCHIIbHBIC ypaBHEHHS U ypaBHEHUsI-ClIeICTBHs. HepaBeHCTBO, pernieHne HepaBeHCTRA.



OCHOBHBIE METO/BI pEIIEHUs LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHHH U HEPaBEHCTB.
MHorounessl OT OJHOM IEepeMEHHOU. JleleHHne MHOrO4JIEHa Ha MHOTIOWIEH C OCTaTKoM. Teopema
besy. Muorounens! ¢ nensiMu koddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTEIEHU U KOPHH.

WppanmonansHbie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHUN.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUSI 10KA3aTEIbHbIX YPABHEHUH.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU(DMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHSI JOrapU(PMUUECKUX YPaBHEHUH.

OcHOBHBIE ~ TpuUroHoMerpuueckue  ¢opmynsl. I[IpeoOpazoBaHue  TPUTOHOMETPUUYECKHX
BBIPAKCHMI. Pelienre TpuroHoOMeTpu4eCKuX ypaBHEHUI.

Pemenne cucrem JMHEMHBIX ypaBHEHUH. Marpuua CHCTEMbl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero reOMETPUUECKUN CMBICII M CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS,
IIPUMEHEHHUE ONPEIEINUTENS] I PEIICHUS CUCTEMBl JMHEHHBIX ypaBHEHUH. PelieHue IpuKiagHbIX
3a/1a4 ¢ ITIOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUN. VccnenoBanyue NoCcTpOCHHOM MOJIEIHN € IOMOIIBIO
MaTpHLl ¥ ONPEICITUTEIICH.

[locTtpoeHne MareMaTUYeCKUX MOJENEH peaJbHONW CHUTYyallUH C IIOMOIUBIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHNI U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a/ad U 3a7ad u3
pa3nuYHBIX 001aCTE HAYKH U PEATbHOM KU3HH.

DyHKkuUH U rpaguKku

OyHKuMs, crnocoOsl 3ananus GyHKuu. B3aumuo oOparubeie ¢pynkiuu. Kommosumus GyHKIui.
I'padux GpyHKImU. DnemMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINH.

OO6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM ¢Gynkuuu. Hymu ¢yskmuu. IlpomexyTrku
3HAaKOMoOCTOsAHCTBA. Y&THhle W Heu€rHble QyHkuuu. llepuonnueckue ¢yuknuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymMbl M MUHMUMYMbl (QyHKUuMH. Haumbonbliee u HanMeHblIee
3Ha4YeHUs QYHKIUU HA IPOMEKYTKE.

Jluneiinas, KBagpaTuuHas W APOOHO-TMHEWHAss (QYHKIUU. DJIEMEHTapHOE HCCIEOBaHUE U
MOCTPOEHUE X TPa(UKOB.

CrenenHas (QyHKIMS C HATypaJIbHBIM M II€TIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. ColicTBa
U rpaduK KOpHS n-0i cTeneHn Kak GyHKIUN OOpaTHOM CTENEHH ¢ HaTypaJlbHbIM MOKa3aTeseM.

[TokazarenbHast u Jsorapupmuyeckas (GyHKIUU, MX CBOMcTBa M Tpaduku. Vcnonb3oBaHue
rpadukoB pYHKUINN U1 pelieHusl ypaBHEHUI.

Tpuronomerpuueckass OKpy>KHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax W SABICHUSIX. ['pa@uku peasbHBIX

3aBUCUMOCTEM.



Hayana maTteMaTH4ecKoro aHajimsa

ITocnegoBaTenpHOCTH, CIHOCOOBI 3amaHUs IIOCIENOBATENbHOCTEH. MeTon MaTeMaTHYEeCKOH
MHIYKUMA. MOHOTOHHBIE UM OIPAaHHYEHHBIC IIOCJIENOBATEIbHOCTH. VCTOpUS BO3HUKHOBEHMS
MaTEeMaTHYECKOro aHalln3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas nporpeccu. beckoHeuHo yObIBarolias reomMerpuieckas
mporpeccusi. Cymma OeCKOHEYHO YOBIBalOIEH TeoMeTpHUYecKol mporpeccuu. JIMHEWHBIH U
9KCIIOHEHIMANIBHBIN pocT. Yucno e. @opmyiia Cl0KHBIX IPOLIEHTOB. Mcronb30BaHue IpOrpeccuu uist
pelieHus peasibHbIX 3aJa4 IPUKIIAHOIO XapaKTepa.

HemnpepsiBHble GyHKIMM W UX cBOWcTBAa. Touku paspbeiBa. ACHMOTOTHI TpadUKOB (PYHKITHH.
CpoiicTBa (yHKIMI HENPEpPHIBHBIX Ha OTpe3ke. MeTox WHTEPBAIOB ISl PEIICHUS HEPABEHCTB.
[TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLIUHN JIJIsl pEILICHHs 3a/1a4.

[lepBass u BTOpas mpousBoaHble (yHKUMU. OmnpenencHUe, Te€OMETPUUYECKUNH U (HU3HUYECKUN
CMBICJI IPOU3BOAHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonHbie 37meMeHTapHbIX (QyHKUMHA. [Ipon3BomHas CyMMbl, NpPOU3BENEHHS, YACTHOTO U
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, oOmnepaluy HaJl MHOXeCTBaMu M HUX cBoiictBa. [luarpammsl Ditnepa—BenHna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anapara JJisd ONMCAHUsS PeabHbIX MPOLECCOB U SABJICHUN,
IIPU PELICHUN 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIENCTBUE, T0KA3aTeNbCTBO,

PaBHOCUJIBHBIC YPABHCHMU.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Hatypanbhble u 1iensle yncna. [IpumeHenne npru3HakoB JeTUMOCTH 1IeJIbIX Yncell, HauOOoJbIINN
obmuit nenmutens (nanee — HOJl) m nammenbiiee oOmiee kpatHoe (manee — HOK), ocratkoB 1o
MOAYJIIO, aNropuT™Ma EBKIIMIa 11 penieHus 3a/1a4 B UENbIX YACIIaX.

KommnekcHble uncna. AnreOpandeckas U TpUTOHOMETpUYecKas (OpMbl 3amucu KOMITJIEKCHOTO
yucaa. ApudMeTHuecKkue oneparnum ¢ KOMIJIEKCHBIME ynciamu. M300paskeHre KOMIUIEKCHBIX YUCeN
Ha KOOpAuHATHOM mockocth. @opmyna Myaspa. KopHr n-oil cTeneHM M3 KOMILIEKCHOIO YHCIIA.
[IpMeHeHne KOMIUIEKCHBIX YMCEI JUIsl pelieHns (GU3MUecKUX U T€OMETPUUECKUX 3aj1au.

YpaBHeHHS U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHHWH U HEpAaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBI-

CICACTBUS. PaBHOCHIBHEIC HCpaBCHCTBA.



OTO6Op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHUH C TOMOIIBIO TPUTOHOMETPUUICCKOM
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckix HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOJABI PELICHHsS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMmeHeHNnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a7a4 U 3aJa4 U3
pa3nuyHbIX 001acTell HayKU U pealbHOM KU3HU, MHTEpIpeTalls NOJYyYEHHBIX pPe3yJbTaToB.

DOYyHKUMH U TPAPUKHU

I'padux xommosuimu QyHKIui. ['eomerpuueckue oO0Opas3sl ypaBHEHHWH W HEpPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckrue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckne MeTOIBI pelIeHUs ypaBHEHHH W HEpaBeHCTB. ['paduueckue METOIbI pelIeHus
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEILICHUU 3a]a4 U3 APYIUX YUeOHBIX IIPEIMETOB U peabHON JKU3HU.

Hayana maTreMaTH4eCcKOro aHAJIM3a

[IpumeneHne NpPOM3BOJHOW K HCCIEIOBAaHMIO (PYHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPephIBHOM (PYHKIIMKM HA OTpE3Ke.

IIpumeHeHne MPOU3BOIHON UIsl HAXOXKICHMSI HAWIYYIIEro PEIIeHUs B NMPHUKJIAJHBIX 33Jadax,
JUIS OIIPEICJIEHNS CKOPOCTH M YCKOPEHUs IIpolecca, 3aJaHHOr0 (popMysIon WiIH rpapuKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3Hble 3JIEMEHTapHBIX
¢bynkuuit. [IpaBuia HaxoXk/A€HUS TIEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyeckuil CMbICH HMHTErpana. BbelunciaeHue Ompenes€HHOrO MHTErpaiga Io
dhopmyne Hetotona-JleitoHua.

[Ipumenenue wuHTErpaja JUIsi HaxOXICHHS IUIowmaaed Iulockux ¢uryp u  00bEMOB
Tre€OMETPUUYECKUX TEII.

ITpumepsr pemenunit  auddepeHunanbHbIX  ypaBHEeHH. MaremaTuueckoe MOAETHMpPOBaHKE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIbIO AP EpEeHIINaATbHBIX YPAaBHEHUH.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA30OBAHUA



JUYHOCTHBIE PE3YJbTATbBI

1) rpaIaHCKOTro BOCIIUTAHUS

c(hOPMUPOBAHHOCTH TPAXKTAHCKOW MO3UIMK O0YYArOIMIETrocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIECTBa, MPEJACTaBICHUE O MATEMaTHYECKUX OCHOBaxX (YyHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHHUH, MPOIEAYP TPaXKTAHCKOTO OO0IecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIHHBIMA WHCTUTYTAMH B COOTBETCTBHH C HUX (YHKIUSMHU U
Ha3HAUYCHHCM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TpakIaHCKOW HWJIESHTUYHOCTH, YBOKCHHUS K MPOLUUIOMY |
HACTOSIIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB U POCCUKMCKOM MAaTEMaTHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUN B APYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, cPOpPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUUYECKUM IMPUMEHEHUEM JOCTHKCHUM HAYKU U
NesITeNIbHOCThIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PEHICHUH, pPACCYKICHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHuTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B WHTEpecax 3JI0pOBOTO U
0e3omacHOTO 00pa3za KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOanmaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTH), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTENBHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOHS, WHTEpPEC K pazlIuyHbIM cdepam
npodecCHOHANBHON JESATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMU, yMEHUe
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PEIICHUW MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HalpPaBIE€HHOCTH;

7) 3K0JI0rHYecKOro BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIBTYpPhl, TOHUMAaHWE  BJIUSHUA  COIMAIBHO-

SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLMATBLHOM Cpe/ibl, 0CO3HAHUE TI100aTFHOTO



XapakTepa SKOJIOTMYECKUX MpoOieM, OpHEeHTalus Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM ais
peuiCHud 3a1a4 B 06HaCTI/I Opr)I(aIOIHeﬁ CpcAbl, INIAHUPOBAHUC MMOCTYIIKOB U OLCHKU UX BO3MOKHBIX
MOCIEACTBUM JJIs1 OKPYKAKOLIEH CPEIbI;

8) HIeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKW W OOINECTBEHHOW MPAKTUKH, MOHMMAHUE MAaTEMATHYECKOH HAyKH Kak cepbl 4eI0oBEUeCKON
ACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU JISI pa3dBUTUS LTHUBUIIM3AlWH, OBJIAACHUC A3BIKOM
MaTEeMaTUKd M MaTeMaTHYeCKOM KyJIbTypoll Kak CpeICTBOM IO3HaHUS MHpa, TOTOBHOCTH

OCYILICCTBIIATD ITPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCT, HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUSA

ba3oBble Joruyeckue aeiicTreus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIEC IPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, NOHSTUH,
OTHOIICHUHA MEXAY TOHATHSIMH, (OPMYJIMPOBATH ONpEACICHHUS MOHATHH, YyCTaHABIWBAThH
CYIIECTBEHHBIN NpU3HAK KiIaccU(UKALMU, OCHOBAaHUS s OOOOLIEHHS M CPABHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIPUHHUMATh, (OPMYJIHMPOBATh U IPEOOpPa3OBbIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpPEUHs B (paKTax, NaHHbIX,
HAOMIOACHUAX U YTBEPXKIEHMSX, IpeJylaraTb KPUTEPUM JJIs BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TpsAMbIE M OT
MIPOTUBHOT0), BBICTpanBaTh apryMEHTAlUI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpPATh CNOCOO pemieHus: ydeOHON 3ahaud (CpaBHHMBAaTh HECKOJIBKO BapHUAHTOB DPELICHHUS,
BbIOMpPATh HanboJee MOIXOASMINI ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3zoBble nccienoBarebCcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUA HMHCTPYMEHT TMO3HaHUS, (OPMYIHpOBaThH
BOMPOCHI, (UKCUPYIOIIME MPOTHBOpeuHe, NpolieMy, yCTaHAaBIMBaTh HCKOMOE U JIAHHOE,

(bOpMI/IpOBaTB TUNoTEe3y, apryMCHTUPOBATH CBOKO IMO3UIUI0, MHCHHC,



IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN DKCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBICHHUIO
0CcOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM IPOBEIEHHOIO
HaOJIIOACHUs, HUCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pPE3YyJbTAaTOB, BBIBOJOB M
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE INPOIECCA, a TAK)KE BBIIBUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

BBISIBJIATh JIePUUIUTH MH(GOpPMAIMH, JAHHBIX, HEOOXOIMMBIX JJs OTBETAa Ha BOIPOC U IS
pelIeHns 3a/1auy;

BbIOMpaTh  MH(OpPMANMIO U3 ~ UCTOYHMKOB  PpA3JIMYHBIX  TUIOB,  aHaJIM3UPOBATb,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMAIIMIO Pa3IMYHBIX BUIOB U (OPM IPECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(OPMAIUIO, NPEACTABIATh €€ B pa3IMyHbIX (POpMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMALMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIe 1eliCTBUA

Oo0menue:

BOCIIPUHUMATH U ()OPMYJIHPOBATH CY)KACHHUS B COOTBETCTBHHU C YCIOBHSIMHU U LEISIMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOK TOYKY 3PEHHUS B YCTHBIX M IIMCbMEHHBIX TEKCTaX, /1aBaThb
MIOSICHEHMSI 110 XO/1y PELICHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN PE3yJIbTaT;

B XoJe OOCYXIeHHUs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbl, MPOOJIEMBI,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJAEH, HAIlEJIEHHbIE HAa IOMCK pELIEHUs, CONOCTaBISATh CBOU
CYXJIEHUSI C CYXJIEHHSAMM JPYTHX YYaCTHUKOB Juanora, oOHapyKuMBaThb paziIvMuue U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme (hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS;

MPEJCTaBIATh pPE3yJabTaThl pPELIEHUS 3aJauM, OSKCIEPUMEHTa, MHCCIEeI0BaHUs, IIPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (pOpMar BBICTYIUIEHHS C y4€TOM 3ajad MpEe3eHTallMd U OCOOEHHOCTEH
ayIUTOPHH.

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIC NeliCTBUS

Camoopranuszauus:

COCTaBJATh IUIAH, QITOPUTM pELIEHUS 3aJadyd, BHIOMpATh CHOCOO pelIeHus ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEICHUH ¢ yu€TOM HOBOM HH(pOpMaIuu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEIEKT:



BJIAJIeTh HaBbIKAMM IIO3HABATENBHOM pE(IEKCHUM KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUHA U
MBICIIMTENIBHBIX TPOIECCOB, UX PE3yJIbTaTOB, BIAACTh CIIOCO0AMHM CaMOIPOBEPKH, CaAaMOKOHTPOJIS
polecca 1 pe3yabTara pelIeHUus: MaTeMaTHYECKON 3a1aui;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTIYT BO3HUKHYTh IIpH pELIEHWU 3aJaud, BHOCHUTh
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa LU U YCIOBUSAM, OOBSICHITH MPUYMHBI JOCTHKCHUS WU
HEIOCTHXKEHUS pe3yJbTaTOB AEATENbHOCTH, HAXOIUTh OUIMOKY, JaBaThb OLEHKY MPHOOPETEHHOMY
OIIBITY.

CoBMecTHasi 1eATEJIBLHOCTD:

MOHMMAaTh W HCIIOJB30BaTh MNPEUMYIIECTBA KOMAHIAHOH M HWHIUBUAYaTbHOW pabOTHl NpHU
peleHny y4eOHbIX 3a/1a4, IPUHUMATh 11eJIb COBMECTHOH JEATEIbHOCTH, INIAHUPOBAaTh OPraHU3aLMIO
COBMECTHOH paboThl, pacnpeaessaTh BUbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3ysIbTaT
paboTbl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00CyXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMBI» ¥ UHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YjieHaMM KOMaHJbl, OIICHHBaTh KadeCTBO CBOEro BKJIaJa B OOUIMI MNPOAYKT IO KPUTEPHUSIM,

chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce o0ydaronuiics MOXy4YUT CIAEAYIOIIUE MTPEIMETHbBIE PE3YIbTaThl
10 OTJENBbHBIM TeMaM paldoueill MmporpaMMbl yueOHOro Kypca «Asnredpa M Hayalla MaTeMaTH4YEeCKOIro
aHaIM3a»:

Yuciia ¥ BbIYMCICHUSA:

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: PALIMOHATIBHOE YHCII0, OECKOHEUHasl Teproanyeckas Jpoosb,
MIPOLIEHTHI, UPPALIMOHAIBHOE YMCIIO, MHOXKECTBA PAllMOHANBHBIX U JIEHCTBUTENBHBIX YHCEN, MOJYJb
JIEMCTBUTEIILHOTO YHCIIA;

IPUMEHATh IpoOM M TMPOLEHTHI Ul PELIeHHs NPUKIAJHBIX 3a/lad U3 Pa3IUYHBIX OTpaciei
3HaHUH U PeaJbHOMN JKU3HU;

NPUMEHITh NPUOIMKEHHBIE BBIYUCIICHHUS, IMpaBWJIa OKPYIJIEHMS, NPUKUIKY U  OILEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOO/THO ONIEPHPOBATH MOHATHEM: CTEMEHb C IIEJBIM MIOKA3aTeIeM, UCII0JIb30BaTh MOAXOSIIYIO
dbopMmy 3anucH JeHCTBUTENBHBIX YHCEN I PEIICHHs TPAKTUYECKHX 33/1a4 U IPE/ICTaBICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHU;

CBO60)IHO OICPpHUPOBATH NOHATUCM: CTCIICHDb C pAallMOHAJIbBHBIM ITOKA3aTCJIEM



CBOOOJHO ONEpPUPOBATH MOHATUAMH: Jiorapu(M YHCIA, JAECATHUYHBIE M HATypajbHbIE
JorapupMbl;

CBOOOZHO OINEpUPOBAaTh MOHATUSMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC 4YHCIIOBOI'O
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: aPKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOO/JIHO OIEpUPOBATH IMOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHHUs U yPaBHEHUS-CIICICTBUS, PABHOCWIBHBIC HEPABEHCTBA;

IPUMEHATh PAa3JIMUHbIE METO/Ibl PELIEHHS PALMOHAIBHBIX U APOOHO-PALIMOHAIBHBIX YPaBHEHHH,
IIPUMEHSITh METOJI MHTEPBAJIOB JUIsl PEIICHNs HEPABEHCTB;

CBOOO/IHO OIEPUPOBATH MMOHATUSAMU: MHOTOWIEH OT OJHOM NEPEMEHHON, MHOIOWIEH C LIEJIBIMU
KO3 pULIMEeHTaMU, KOPHU MHOT'OYJICHA, IPUMEHATH JIeJIEHUE MHOTOYWIEHAa Ha MHOTOWIEH C OCTATKOM,
TeopeMy besy u teopemy Buera i pemenns 3anay;

cBOOO/JIHO ONEpUpOBaTh MOHATUSIMM: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpula, ONpPEACIUTENb
MaTpullbl 2 X 2 U €ro reoMeTpUYECKUi CMBICI, HCIIOJIb30BATh CBOMCTBAa ompenenutens 2 X 2 s
BBIUMCJICHUS €TI0 3HAYEHUS, IPUMEHATH OIIPEIEIUTENN U1 PELICHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
MOJIEJIMPOBATh PEAIbHBIE CUTYALlUH C IOMOIIBIO CHUCTEMBl JIMHEHHBIX YpPaBHEHUH, MCCIEN0BaThb
IIOCTPOCHHBIE MOJIEJIM C IIOMOIIBIO MaTpUll M ONpPEIEIUTENCH, MHTEPNPEeTUPOBATh MOJYyYEHHBIN
pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S Ipe0Opa30BaHUs BEIPaKEHUI;

BBINOJIHATE MPE0Opa30BaHMsl YHMCIOBBIX BBIPAKEHHM, COAEpIKAIIMX CTENEHH C pallOHAJIbHBIM
HoKa3aTeseM;

HCII0JIb30BaTh CBOMCTBA JJorapu(moB Jyist MpeoOpa3oBaHMsl JOrapu(pMUUECKUX BbIpAKEHMUI;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: HppalMOHAJIbHBIE, MOKa3aTeabHbIE U JOrapupMUUEcKue
YPAaBHEHUs, HAaXOIUThb HX PEIIEHUS C IOMOILBIO DPABHOCWIIBHBIX IEPEXOJ0B WM OCYIIECTBIIAA
IIPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (bopMyIIbI e peoOpa3oBaHus
TPUTOHOMETPUYECKHX BBIPAKECHUI;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHATh HEOOXOJUMBbIE
(bopMyIIbI JJIsl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIETTUPOBATh pEaJbHbIE CUTYallUM Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA I10 YCIOBHUIO 33/1a4M, UCCIIEA0BATh IOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM allapara

anreOpsl.



DOyHKUUM U rpapuku:

CBOOOHO OTIEpUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIMH, B3aHMHO OOpaTHBIE
¢byHkuMu, KOMMo3unus (QyHKIMHA, rpaduK (YHKIHUU, BBIIOIHATH SJIEMEHTApHBIE MPEoOpa3oBaHUs
rpagukoB PyHKITHI;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: OOJIACTH OINpPEEIICHUS] U MHOXKECTBO 3HAYCHUH (DYyHKIMH,
HYIH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIEPUPOBATH MOHATHIMU: YETHBIC M HEUETHBIC (PYHKLUU, IEPUOANYECKHE (QYHKIINH,
IIPOMEKYTKM MOHOTOHHOCTH (DYHKLMH, MAaKCUMyMbl W MUHUMYMBI (QYHKIUHM, HauOojblliee U
HauMEHblIee 3HaYeHUe (QyHKIMHN Ha IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh MOHATHUAMHU: CTENEHHass (YHKUIUS C HATypalbHbBIM M  LEJIBIM
nokasaresuem, rpaduk cTerneHHoN (QyHKIMHM C HATypaIbHBIM M IEJIBIM TTOKa3aTesieM, TpaguK KOpHS n-
Oli cTeneH! Kak (QyHKIUM 0OpaTHOM CTENEeHU C HaTypajIbHBIM I10Ka3aTelleM;

OIIEpPUPOBATH MOHATUAMU: JIMHEHHAs, KBaIpaTU4Has U APOOHO-IHMHEHHAs (QYHKLNH, BBIIOIHATh
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOSHHUE UX TPAPHKOB;

CBOOOJHO OIEPHUPOBATH TOHATHAMM: TOKa3aTeldbHas W Jiorapudmuyeckas (QYHKIHH, HUX
CBOMCTBA U IpaMKu, UCIOIB30BATh UX I'PapUKH Ul PELICHUs YpPaBHEHUH;

CBOOOJHO OINEPUPOBaTH MOHATUAMU: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (DYHKIIUH YHMCIOBOTO apryMEHTa;

UCTIOJIB30BaTh IpaduKu HYHKIMN IS UCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH TPU PEeIICHUH
3ajja4 U3 JAPYruX Y4eOHBIX IMPEeIMETOB U pealbHOW >KM3HHM, BbIpakaTb (HOpMyJaMH 3aBHCUMOCTH
MEX]y BETUYMHAMU;

Hayaja MaTeMaTH4YeCKOro aHAIU3A:

CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: apu(MeTHUecKass W TEOMETpPHUYECKas Mporpeccus,
0eCcKOHEeuHO YObIBaroIlas TIeoMeTpUYecKas IPOrpeccHs, JUHEWHBIM M SKCIIOHEHLHUAIbHBIA pPOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH [T PEIICHHUS PEaTbHBIX 3a7au MPUKIATHOTO XapaKTepa;

CBOOOJHO  OINEPHPOBATH  TOHSATHIMH: MOCJIEIOBATEIBHOCTh,  CIOCOOBI  3aJaHus
MoCJIe10BaTeNbHOCTEH, MOHOTOHHBIE W OTIpaHMYEHHbIE IOCJIEOBAaTEIbHOCTH, MOHUMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIn3a KaK aHain3a 0ECKOHEYHO MallbIX;

CBOOOJHO OIIEPHPOBATH TOHATHSMH: HENpPEphIBHBIE (QYHKIIMH, TOYKHA pa3pbiBa Tpaduka
(GYHKIIUH, aCHMIITOTHI Tpaduka GyHKIUY;

CBOOOJHO ONEepUpOBaTh MOHATHEM: (DYHKIUS, HETIpephIBHAs Ha OTpE3Ke, MPUMEHATh CBOMCTBA
HENpepbIBHBIX (DYHKIMI I peleHus 3a1ay;

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: MEpBasi U BTOpas MPOU3BOJAHbIE (QYHKIMH, KacaTelbHas K

rpaduky GyHKIUY;



BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, IPOM3BEAEHUS, YACTHOTO M KOMIIO3UIMM IBYX (DyHKIMIA,
3HATh MPOU3BOHBIC FTIEMEHTAPHBIX (DYHKITHIA;

MCIIOJIH30BATh TEOMETPUUYECKHUH U (PU3UUECKUI CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xkecTBa M JIOTHKA:

CBOOO/JIHO ONIEPUPOBATH MOHATUAMU: MHOXKECTBO, OIIEPALUU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Mg ONMCaHUs pPEaJIbHBIX IIPOLIECCOB U
SIBJICHHI, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATUSAMH: OINpE/EIeHUe, TEOPEMa, YpaBHEHHE-CIEICTBUE, CBOICTBO

MaAaTEMAaTHYCCKOI'O O6’b€KTa, A0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPaBHCHHM U HCPAaBCHCTBA.

K xonuy oOyuenust B 11 ki1acce o0ydaronuiics NOIy4YUT CIAEAYIOIUE TPEIMETHbBIE PE3YIIbTaThl
[0 OT/EJIbHBIM TeMaM pabouell mporpaMmsbl yueOHOro Kypca «Ajiredpa M Hadanaa MaTeMaTUYECKOIro
aHaJINA3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHSAMU: HATYpaJIbHOE U LIEJI0E YUCIO, MHOXKECTBA HATypalbHbIX U
LIEJIbIX YMCEJI, UCII0JB30BaTh Npu3Haku AeauMocty nensix uncen, HOJ[ u HOK HarypanbHbIX uncen
JUIs peleHus 3a/1a4, IPUMEHATh alropuT™ EBKinaa;

CBO6OILHO OICpHUpOBaATh IMOHATUCM OCTATKa IO MOAYJINO, 3allMCBIBATL HATYpaJbHLIC 4YHCJIa B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHAMM: KOMIIJIEKCHOE YHMCIO MU MHOXKECTBO KOMITJIEKCHBIX 4HCEl,
MIPEJICTaBIATh KOMIUIEKCHBIE YUCJIa B alreOpandyeckol W TPUTOHOMETPUUYECKOH (QopMme, BBINOIHSITH
apupMETHUYECKHUE OTIEpaIlU C HUMHU B H300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: HppalMOHAIbHBIE, MOKa3aTeIbHbIE U Jiorapu(pMUUEcKue
HCPaBCHCTBA, HAXOJUTh UX PCHICHUA C MTOMOIIBIO PABHOCHJIBHBIX IIEPEXOA0B,

OCYILIECTBIATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOJHO  ONMEpUpPOBATH  MOHATHEM  TPUTOHOMETPUYECKOE  HEpPaBEHCTBO, IPHUMEHSTh
He00XoAuMBbIe (OPMYIIBI IS peIlIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOO/JHO OINEpUPOBaTh MOHATUSIMH: CHCTEMa U COBOKYIHOCTb YpPaBHEHHH M HEpPaBEHCTB,
PaBHOCUJIBHBIC CHUCTCMbI WM CHCTCMbI-CICACTBUA, HAXOAWUTH PCHICHUSA CHCTCMbI U COBOKyHHOCTeﬁ
panMoHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiaTb ~ palMOHAJbHBIE, HMpPPALMOHAIbHbIE, IIOKa3aTelbHble, JorapupMuyeckue Hu

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIlNe MOAYJIN U ITapaMeTphI;



IPUMEHATh Tpaduueckue METOIbl Ul PElIeHHs] YPaBHEHMH M HEpaBEHCTB, a TaKXke 3ajaad ¢
napameTpamy;

MOJICIMPOBATh PEAIbHBIE CUTYAIlMH HA S3bIKE AIreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHUS,
HEPABEHCTBA M HX CHCTEMBbI [0 YCIOBHMIO 3aJaudd, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM alllapaTa ajareopsl, MHTEPIPETUPOBATh ITOJIyYE€HHBIN pe3yIbTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'paUKN KOMIO3ULIUHN (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO UCCIICAOBAHMS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLUH;

CTPOUTH TeOMeTpUUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM IIIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATHh (PYHKIMH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEATBbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

HCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEIOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JJISl HAXOXKACHUSI HAWJIyYlIero pelIeHUsl B MPUKJIAJHBIX, B TOM
4HClIe COLMAIbHO-DKOHOMUYECKUX, 3aJadax, Ul ONPEICIICHUs CKOPOCTHM M YCKOpPEHMs Ipoliecca,
3aJJaHHOTO (POPMYJION MM rpaduKoM;

CBOOO/JIHO OIEpPUPOBaTh IOHATUSAMHU: IIEpBOOOpa3Hasi, ONpeNeIEHHbI MHTErpaj, HaXOIUTh
NepBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMIA U BBIYUCIATH HHTErpai 1o Gpopmyne HeroToHa-JleiiOnmma;

HaXO/UTh IUIOLIA/IU INIOCKUX QUTyp U 00BEMBI TEJ ¢ HOMOILBIO HHTErpaa;

UMETh INPEJICTaBICHHE O MaTEMATHUYECKOM MOJEIMPOBAHMM HAa IPUMEPE COCTABIICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pelmars NPHUKIAJHBIE 3aJaud, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOTO M (PU3MYECKOro

XapaKkTepa, CpeACTBAMU MAaTEMATUYCCKOT'O aHAJIMN34a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne HaunmeHnoBaHue pa3/iesioB U TEM IIPOrpaMMBbl KonuuectBo yacos

n/m Bcero | Kontposnbhbie

paboThI

1 MHoskecTBO JeHCTBUTEIBHEIX Yucell. MHorowieHsl. PanmoHainLHBIE 24 1
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI JTMHENHBIX YpaBHEHHH

2 | ®ynkuuu U rpaduku. CrenenHas QyHKIUS C HENbIM TOKa3aTeaeM 12 1

3 | Apudmernueckuil KopeHb n-oii creneHu. MppannonaabHbie 15 1
ypaBHEHHUS

4 | IlokazarenbHas Gpynkuus. [lokazareabHbie ypaBHEHUS 10 1

5 | Jlorapudmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUS 18 1

6 TpuronomeTpuyecKkue BHIPAKECHUS U yPaBHEHUS 22 1

7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1

8 | HenpepsiBubie ¢pyHkumu. [IponsBoaHast 20 1

9 IToBTOpEHME, 0000IICHNE, CUCTEMATHU3aIMs 3HAHUH 5 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TEM MPOrpaMMbl KonnuectBo yacos

n/m Bcero | KontponbsHbie

paboThl

1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO MPOU3BOAHOMN 22 1

2 | IlepBooOpa3Has u MHTErpa 12 1

3 I'paduku TpuroHoMerpuueckux QGyHKIui. TpuroHomeTpuyeckue 14 1
HEpaBEHCTBa

4 | VppauuoHaibHble, OKa3aTeIbHbIE U JJOTapu(pMUUECKre HEpaBEHCTBA 24 1

5 | Kommuiekchble uncia 10 1

6 | HarypanbHble u 1esble yucna 10 1

7 | CucreMbl pallMOHAIbHBIX, HPPALMOHAIBHBIX MTOKA3aTENbHBIX U 12 1
Jorapu(MHUUECKUX YpaBHEHUN

8 | Bamaum ¢ mapaMeTpamu 16 1

9 [ToBTOpeHue, 06001eHNe, cUCTeMaTH3aIusl 3HAHUI 16 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




I'EOMETPUA



MOSICHUTEJIbBHASA 3AITUCKA

I'eomeTrpust sBIsCTCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro 001ero oopa3oBaHus, Tak
Kak 00ecreyuBaeT BO3MOXKHOCTh HM3YYEHHUS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH W
IPEAMETOB TYMaHUTAPHOTO IUKIIA. [[0CKONBKY JIOTHYeCKOe MbIIUICHHE, (OPMUPYEMOE ITPU U3yIECHUH
00y4JaromyMUCS MOHATHHHBIX OCHOB T€OMETPUH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUU IIETIOUYKH
JIOTHYECKUX YTBEPKACHUHN MPH PEIICHHH Te€OMETPUUYECKUX 33a/1a4, YMEHUE BBIIBUTATh M ONPOBEPIaTh
THIIOTE3bl HENOCPEACTBEHHO HCHOJIB3YIOTCS MPHU PEIICHUH 33Jad eCTEeCTBEHHO-HAyYHOTO ILHKIA, B
YaCTHOCTH (PU3MYECKUX 3a7ad.

Llens ocBOeHMS porpaMMbl yueOHoro Kypca «I'eomeTpus» Ha yriryOJaEHHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CHOCOOHOCTEH OOYYaloUIMXCS TpPU H3YUYEHHUH TE€OMETPUH, KaK COCTaBIIAIOLICH
npeaMeTHoil obmactm  «MaremaTnka W MHPOpPMATHKa» uYepe3 O0O0eCIeYeHHe BO3MOXKHOCTH
NPUOOPETEHUS] W UCIOJB30BaHUS Oosiee TIYyOOKMX TEOMETPHUYECKMX 3HAaHMW W JICHCTBUIA,
CreNU(HUYHBIX TEOMETPHU, W HEOOXOMUMBIX IS YCHENIIHOTO IpodecCHOHATBLHOro 00pa3oBaHus,
CBSI3aHHOT'O C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpuopuTeTHBIMH 3a7ayaMH Kypca T€OMETPUU Ha YIrIIyOJIEHHOM YpOBHE, PACIIMPSIOMIUMH U
YCHJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHSI, SIBISIOTCS:

pacIMpeHue NpeaCTaBICHUs] O FeOMETPUU KaK 4acTH MHPOBOW KyJBTYPHl B (OpPMHUpPOBAaHUE
OCO3HAHMS B3aHUMOCBSI3M TEOMETPUH C OKPYKAIOIIHNM MUPOM;

dbopMHpOBaHWE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaX KaKk O BaKHEHIINX
MaTEeMaTUYeCKUX MOJIEINSX, TMO3BOJSIONIMX OIMCHIBATh M U3y4aTh Pa3HbIC SBICHUS OKPY)KAIOIIETo
MUpa, 3HaHWE TOHATHIHOTrO anmnapaTta o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

(dbopMHpOBaHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX (QUTYypax W WX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (popMysl W yMEHHE HMX NPUMEHSTh, YMEHHUS JTOKa3bIBATh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

¢dopMHpoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTeXkaX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHHKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOIEITH;

(dbopMHpOBaHWE MOHWMAHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TOCTPOCHHS MaTEeMaTHYECKHUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TPH MTPOBEACHUH PaCCYKICHHIA;

(dbopMHpOBaHNE YMEHHUS BIIaI€Th METOJaMHU JI0Ka3aTeNbCTB U AITOPUTMOB PELICHUs, YMEHUS UX
MPUMEHSTH, TPOBOJIUTH TOKA3aTeIbHBIE PACCYKIECHHUS B XOJI€ PEIICHUS] CTEPEOMETPHUECKUX 3a1ad U
3ajad ¢ TPAKTUYECKHM CoJepKaHueM, (OPMHUpPOBAHHE TMPEICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEP)KIEHHUM M pOJIM AaKCUOMATHUKU B

MMPOBCACHUHN ACAYKTUBHBIX paccyxcz[eHI/Iﬁ;



pa3BUTHE M  COBEPIICHCTBOBAHWE HWHTEUIEKTYallbHBIX M  TBOPYECKHX  CIIOCOOHOCTEMN
oOyJaronuxcsi, MoO3HaBaTEIbHONH aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUIHOCTH MBITILICHUS,
HHTEpEca K U3Y4EHHUIO T€OMETPUH;

¢dbopmupoBanue  (QYHKIMOHAIBHOM  TIPaMOTHOCTH, PpEJICBAHTHOM TE€OMETPUHU:  YMEHHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPHUYECKHUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYAIMSIX U MPU U3YYCHUU APYTUX YICOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pPEAJIbHBIX CHUTYallUil, HCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETAINH [TOJIyY€HHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COZICp)KaTEILHBIMU JUHUAMH Yy4ueOHoro kypca «l'eomerpusi» B 10—11 kmaccax
spisitores:  «lIpsiMble M TIJIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukn», «Tema BpaiieHus»,
«BeKkTophl U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHXKEHHS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH MOHITHIMUY,
pEJIeBaHTHBIMH T'€OMETPHH Ha YriyOnaéHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIEPKATEJIbHBIM JIMHUAM y4eOHOro Kypca, a (opMUpOBaHUE JOTMUYECKUX YMEHHUH pacrpeaensercs
HE TOJIBKO IO COJEp)KaTEeIbHBIM JMHHUSM, HO M 1O roxam oOydenus. CozpepikaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaMm ocBoeHus DenepanbHON pabouelt Mporpammel,
pacnpeenéHHBIM 10 ToJjaM 00y4eHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
IPUHLMIIMAIBHBIM ~ BOIpocaM  oOydaromuecs oOpallaguch HEOAHOKPATHO. OTO  IO3BOJISIET
OpraHM30BaTh OBJIAJICHUE TEOMETPUUYECKMMM MOHATHSIMM U HaBbIKAMM IIOCJIEIOBATEIbHO U
MOCTYMNaTeNbHO, C COOJII0ICHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUATh B OOIIYIO
CHCTEMY T€OMETPHUYECKMX MpPEJCTaBIeHUH oOyJaromuxcs, pacmupsss U yriyomnss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus s guddepeHnIManud  0Oy4deHHs, TOCTPOSHUS  WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00eCHeunuTh YIIyONEHHOE H3YdYeHHE TeOMETPUM KaK COCTaBIISIOIIEH
yueOHoro npeamera «MareMaTuka;

MOATOTOBUTh OOYyYalOLIUXCsl K MPOJOKEHMIO H3yUeHUsT MaTeMaTHKU ¢ Yy4€TOM BbIOOpa
Oynymeit mnpodeccun, oOecrmeunBas NPEEMCTBEHHOCTh MEXAy OOUMM U NpoQecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha uzyuenue yue6HOro Kypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoauTcs 204 yaca: B 10

kiacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HeIeI0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS CTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MpocTpaHcTBO. [lonstue o0
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOEe pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajuIeIbHbIE U
ckpeuuBaromuecss npsmele. [Ipu3Haku ckpemmBaromuxcsi npsMbiX. [lapamienbHOCTh NpPAMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MMapajlIeNIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX NPSIMBIX,
[IapaJUICTIbHOCTh IPSIMOM M IUIOCKOCTH. llapamienbHoe W LEHTpaJbHOE IPOECKTUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIC CBOMCTBA MapalIeIbHOTO MpoeKTupoBanus. M3o0paxkenue ¢puryp B
MapajuieJIbHOM MPOEKUUU. YTIbl C COHANpPABICHHBIMU CTOPOHAMM, YTOJ MEXKIAY HpPSMBIMU B
npocrpanctBe. [lapamienbHOCTh IUIOCKOCTEH: MapajuieibHble IUIOCKOCTH, CBOMCTBA MapajlieNIbHBIX
tockocteil. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH: TETPAdAp, Mapauleenumnes,
MMOCTPOEHUE CEUCHHUIA.

[lepneHuKyISIpHOCTh MPSAMOM M IUIOCKOCTU: MEPIEHIUKYJSPHBbIE MpsSAMbIE B IPOCTPAHCTBE,
MpsIMbIE NapajuIeNIbHbIEC U EPIEHANKYIISPHBIE K IIJIOCKOCTH, MPU3HAK MEPIEHANKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH, TeOopeMa O NPSIMOM MEPHEeHAUKYISIPHON IIOCKOCTU. OpTOroHalibHOE NMPOEKTHUPOBAHHE.
[lepneHUKYISIp M HAKJIOHHBIE: PAaCCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10
IUIOCKOCTH, TPOEKIus (UTYyphl Ha IUIOCKOCTh. lleprneHauKynspHOCTh MJIOCKOCTEH: MpHU3HAK
NEPIEHIUKYIISPHOCTU ABYX IIOCKOCTEN. Teopema o TpéX nmepneHauKyisapax.

VYTrael B IpOCTPAHCTBE: YIOJI MEXY MPSMOU U INTOCKOCTHIO, IBYTPAHHBINA YTOJI, IMHEHHBINA YroJl
ABYrpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOWCTBA IVIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOTIO yIia.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosbHas npusma, mnpsMas U
HaKJIOHHAsl MPHU3Mbl, OOKOBas M MOJHAsl MOBEPXHOCTh NMpu3Mbl. [lapamienenunesn, npsMOyroabHbIN
napajuleJienunes] U ero cpoicrea. Kparwaillune nmyTw Ha NOBEPXHOCTHM MHOTOrpaHHHKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [Mupamuaa: n-yronpHas mupamuaa, mpaBUiIbHAsS U
yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHeil MpaBUIbHOW mupamuabl. lIpaBunbHbIE
MHOT'OTPaHHUKHU: MpaBUJIbHAS MIPU3Ma U MpaBUIbHAS MUPAMKIA, TPaBUIIbHAS TPEYrojbHas MUpamMuia
U MIPaBUJIBHBIN TeTpasip, kKyO. [IpeacraBienue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10AEKadAp

U UKOCAdIP.



Brruucnenne 3J1€eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHanu, yriel. [lmomans OokoBOM
MOBEPXHOCTU M TIOJIHOW TOBEPXHOCTU MPSMOU MPU3MBI, IUIOIIAAb OCHOBaHMI, TeopeMa o OOKOBOI
MOBEPXHOCTU MpsIMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM
IIUPAMUJIBI, TEOpEMA O IUIOIIAN YCEYEHHON TUPAMUIBI.

CuMMeTpust B IPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBUIIBHBIX MHOIOIDAaHHUKOB.
CuMMeTpus B IPaBUJIBHOM MHOTOI'PAHHUKE: CUMMETPUS MapaliesenuIea, CAMMETPUS TIPAaBUIIbHBIX
IIPU3M, CHMMETPHs IPAaBUJIBHON NTUPaAMU/BI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHsA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBHI. PABEHCTBO BEKTOPOB.
JIeHCTBUA C BEKTOpaMU: CII0O)KCHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB,
YMHOXXEHHME BEKTOpa Ha 4uciio. CBOMCTBA CIOXKEHUS BEKTOpOB. CBOICTBA YMHOJKEHHUS BEKTOpa Ha
yucio. Ilonstue xomiutanapHsle BeKTOpbl. IIpu3Hak komIulaHapHocTH TpEX BeKTOpoB. [IpaBuio
napajurenenunena. Teopema O pa3iloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssmoyronbHast cucreMa KoopAuHar B mpoctpaHcTBe. Koopaunatel BekTopa. CBSI3b MEXAY
KOOpJAMHATaAMM BEKTOPAa U KOOpAMHATAMM TOYEK. YTOJ MEXKIy BeKTopaMu. CKaJspHOE NIPOU3BEACHUE

BCKTOPOB.

11 KJIACC

Tena BpaleHnus

ITonsarus: MUJIIMHAPHUYICCKAasA IMMOBEPXHOCTD, KOHHYECCKas IOBCPXHOCTD, C(i)epI/I‘ICCKaf{
MMOBEPXHOCTh, OOpasyrone moBepxHocTed. Tenma BpalleHUs: WJIMHJP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzaumHoe pacmnonoxkeHue chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paskeHre Ten BpalleHUsl Ha IUIOCKOocTH. Pa3zBépTka munuHapa u kKoHyca. Cummerpus cdepbl U
mapa.

O6béM. OcHoBHBIE cBolcTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTIO
napajuenenunesa u ciueacTsus u3 He€. OOBEM NpsAMON M HAKIOHHOHN MPU3MBI, IUIUH]IPA, TUPAMUIBI
u KoHyca. O0BEM 11apa 1 IIapoOBOT0 CErMEHTA.

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTI'OI'PAaHHHKOB. HpmMa, BIIMCaHHAasA B HUJIWHIAP, OITMCAHHAA
okoJio muuHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cgepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHHKA, ONMCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHON B MHOTOTPAHHUK HJIU TEJIO
BpalllEHUS.

[Inomany moBepXHOCTH UWIMHIpa, KOHyca, Iuiomianb chepsl m e€ yacteil. [logobue B

npoctpancTBe. OTHOIIEHWE 00BEMOB, TUIONIAACH TOBEpXHOCTEN MOA00HBIX (uryp. [IpeobpazoBanue



nonobusi, romoretusi. PemeHuwe 3agady Ha IJIOCKOCTH C MCIOJNb30BAaHHUEM CTEPEOMETPHUYECKHX
METO/OB.

[TocTpoeHue ceueHUil MHOTOTPAaHHUKOB U TEJ BPALLEHUS: CEYEHMsI LWIMHApPA (IIapajuiesIbHO U
MEPIEeHIUKYIAPHO OCH), CEUYEHMsS KOHyca (Mapajyie/ibHbIe OCHOBAaHHIO M TMPOXOASIIME Yepe3
BEpIIMHY), CEUEHHUs IIapa, METOJAbl IMOCTPOCHMSI CEUYEHUN: METOJ CJIE0B, METOJ] BHYTPEHHEIO
IIPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH.

BekTophI M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu HaJl BEKTOpaMH. BeKTOpHOE yMHOMKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOro YyMHOXkeHHUs. lIpsmoyronpHass cucrema KOOpAMHAT B IMPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenue Bektopa mo 0Oasucy. KoopanHaTHO-BEKTOPHBIH METOA TpU
pELICHUU TEOMETPUYECKUX 3a1ad.

JBu:kxeHHs B IPOCTPAHCTBE

JBuwxenust mpoctpanctBa. Otobpaxenus. J[BrkeHus u paBeHCTBO ¢uryp. OOmume cBoiicTBa
JNBW)KEHUW. Buapl [IBMKEHUN: NapaJUleIbHbIA IEPEHOC, LEHTPAJIbHAsA CHUMMETPHUsS, 3€pKajbHAs

CHMMETpUsI, TIOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa Ditnepa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «(I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHMUS
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIUTAHHe:

Cc(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUK O00YyYaroIerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUHCKOro OOIIecTBa, NMPEACTABIEHUE O MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP TPaKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI U IPYroe),
YMEHHE B3aUMOJEWCTBOBATh C COLMAIBHBIMA HMHCTUTYTAaMH B COOTBETCTBMM C UX (YHKIMIMU U
Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCITUTAHNE:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKJaHCKOW HAEHTUYHOCTH, YB@KEHHUS K TNPOILIOMY H
HACTOAILLEMY POCCHUMCKOM MaTeMaTHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHHUSM POCCHHCKUX
MaTEMaTHUKOB U POCCUNMCKON MAaT€MaTUYECKOW IIKOJbI, UCIOJB30BAHNE dTUX AOCTHKEHUH B JPYTHX
HayKaxX, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEHl pPOCCHUHCKOro Hapoaa, ChOPMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOTO MOBEACHMS, CBA3aHHOIO C MPAaKTUUECKUM MPUMEHEHUEM JOCTHKEHUM HAyKU U
JeSITeNIbHOCTBIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHME:



JCTETUYECKOE OTHOUICHHE K MHPY, BKIIOYas JCTETHKY MATEMaTHYECKHMX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3ajay, pEUICHUH, paCCyKACHUH, BOCIPHUUMYHBOCTH K MAaTEMAaTUYECKHM AacleKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTh YMEHMs NPUMEHATh MaTEeMAaTUYECKUE 3HAHUSA B MHTEpEcax 3J0pOBOTO U
6e3omacHOrO 00pasa KHU3HU, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[0POBBIO (3I0pOBOE NHUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryiisipHas (u3ndecKas aKTUBHOCTH), (PU3UUECKOE
COBEPLICHCTBOBAHUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIOOMS, MHTEPEC K pas3IuyHbIM cdepam
npoeCCUOHATILHON JIeATENFHOCTH, CBA3aHHBIM C MAaTEMaTUKOM W €€ NPUIOKECHUSMH, yMEHHUE
CoBeplLIaTh OCO3HAHHBIM BBIOOP Oyayuiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTUIO B PEIICHUM NPAKTUYECKUX 3ahad
MaTeMaTHUYeCKON HalpaBICHHOCTH;

7) 9K0JIOTHYECKOE BOCIIUTAHHE:

C(OPMHUPOBAHHOCTh  HKOJIOTMYECKOM  KYJIbTYypbl, = I[OHMMAaHHE  BIHUSHHUS  COLMAJIbHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLUAIBHON CpeJbl, 0CO3HAHKE TII00aTHHOTO
XapakTepa HSKOJIOTMYECKHUX MpoOJieM, OpHEHTalusi Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HaHUM s
peleHust 3a1a4 B 00J1aCTH OKPY’KAIOLIEeH cpelibl, JIaHUPOBAHUE MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX
MIOCJIEACTBUM JUUISl OKPY’KAOLEN CPEbl;

8) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHOH MpakTHKH, MOHMMaHHE MaTeMaTHYeCKOM HayKM Kak cdepbl 4eroBedecKOM
JESATEIBHOCTH, TANlOB €€ Pa3sBUTUSA U 3HAYMMOCTH JJI Pa3BUTHs LIMBWIN3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KyJIbTypoll Kak CpEeJACTBOM IIO3HaHUS MHpa, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.
METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBbIC yHHBEPCAJbHbIC YUeOHbIC el CTBHUS

ba3oBble Jlornueckue AeicCTBHA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHUYEeCKUX OOBEKTOB, MOHSTUH,
OTHOLICHUHA MEXAYy TMOHATHSIMH, (OPMYJIUPOBATH ONpEICNCHUs MOHATHH, yCTaHABIWBATh
CYIIECTBEHHBIN NpHU3HAK KiacCU(UKALUK, OCHOBaHMS [UIs OOOOIIEHHS W CpaBHEHHs, KPUTEPHUH

MIPOBOIMMOTO aHAJTN3a,;



BOCIIPUHMMATh, (QOpPMyIUpOBaTb M MNPeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAMUTENbHbIE U
OTpHILIATENIbHBIC, €TIUHIUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, TaHHBIX,
HaOJMIOACHUAX UM YTBEPXKIEHMSX, IpeJylaraTb KPUTEPUM JJIs BBIBIECHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieJIaTh  BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JAEIYyKTHUBHBIX U HMHIYKTHUBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHUH;

IIPOBOJIUTh CAMOCTOSITEIBHO JO0Ka3aTelbCTBA MAaTeMaTHUYECKUX YTBEP)KICHMH (IpsMble U OT
IIPOTUBHOI'0), BBICTpAaUBaTh apryMEHTALUIO, IPUBOAUTh IIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBAThH
COOCTBEHHBIE CYXK/ICHUS U BBIBOIBI;

BBIOMpPATh CIOCO0 pemeHus: y4eOHOW 3amaud (CpaBHHMBATh HECKOJBKO BAapHUAHTOB DPELICHHUS,
BbIOMpPATh HauboJIee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1elCTBUSA:

WCTIOJIB30BaTh BOIMPOCHI KaK HMCCIIENOBATENbCKUNA WHCTPYMEHT MO3HAHHSA, (OPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIUE MPOTHBOpEYUe, NpolieMy, yCTaHaBIMBaTh HCKOMOE W JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UILIMI0, MHEHHE;

IIPOBOJIUTH CAaMOCTOSTEJILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIEeI0OBAHUE 110 YCTAHOBIICHUIO
0CcOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOIECCA, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM MPOBEIEHHOIO
HAOJIOCHUs, HUCCIEI0OBaHMs, OLIGHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX PpEe3yJbTaToOB, BBIBOJAOB U
0000I1IEHN;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUIaTh MPEIIOJOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHSX.

Padora ¢ undopmanmeii:

BBISIBJIATH JAePUUUTH MH(OpPMALMM, JAHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha BOIPOC M JJIs
pelIeHus 3a/1auu;

BbIOMpaTh  MH(OpPMAMIO U3  UCTOYHMKOB  PpA3JIMUYHBIX  THUIOB,  aHaJIM3UPOBATb,
CHCTEMaTU3HPOBATh U UHTEPIPETUPOBATH HH(OPMALINIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHNUS;

CTPYKTYypUpPOBaTh HMH(OpPMAILINIO, TPEJCTABIATh €€ B PA3IUYHBIX (opMax, WIIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh I/IH(pOpMaLII/II/I 10 CaMOCTOATCIBHO C(l)OpMyJ'II/IPOBaHHLIM KPpUTCPUAM.

KoMMyHHKaTHBHbIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

O01menue:



BOCIIPUHUMATh U (POPMYIUPOBATh CYKIECHUS B COOTBETCTBHM C YCIOBHUSMHU U LEISIMUA OOLICHMS,
SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOK TOUKY 3PEHUS B YCTHBIX U IUCBMEHHBIX TEKCTaxX, /J1aBaTb
MIOSICHEHMSI 110 XO/1y pPELIEHMs 33/1a4i, KOMMEHTHPOBATH IIOJIyYE€HHBIN pe3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, NPOOJIEMBI,
pemraeMoil 3ajlauM, BBICKA3bIBaTh WJEU, HAICJICHHbIE HA IIOMCK pPEIIEHUs, COMOCTaBIATh CBOU
CYXKIEHHUS C CYXKICHHSIMH JPYTHX YYaCTHUKOB JMANOra, OOHApYKMBATh Pa3IMuue U CXOJCTBO
MO3HUIIMH, B KOPPEKTHOU opme HOopMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPEICTAaBIATh pE3yJbTaThbl pEIICHUs 3aJayd, HKCHEPUMEHTa, MCCIeIOBaHUsA, IPOEKTa,
CaMOCTOSITEJIHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4E€TOM 3a7ay IPE3eHTAUH U OCOOEHHOCTEH
ayJIUTOPHH.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmszaums:

COCTABJIATh IUIAH, aJITOPUTM peIIeHHs 3aJauyd, BBIOMpPATh CIOCOO peleHus ¢ y4EToOM
UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIaJIeTh HaBbIKAMM IIO3HABATEIBHOM pe(IEeKCHUM KaK OCO3HAaHUS COBEpUIAEMBIX JIEHCTBUHA U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3yJIbTaTOB, BIAJETh CIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOIIS
IpolLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1auH;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOIYT BO3HUKHYTh IIPH pELIEHWU 3aJauyd, BHOCUTh
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHHMBATh COOTBETCTBUE Pe3yJibTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUMUHBI JOCTUKEHHS WU
HE/IOCTHXKEHUS PE3yJIbTaTOB JAEATENbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MIOHMMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAaHJAHOM M WHIUBUAYyalbHONW pabOThl mpu
peleHny y4eOHbIX 3a/la4, MPUHUMATh 11€JIb COBMECTHOH J1€ATENIbHOCTH, MJIAHUPOBATh OPTaHU3ALUI0
COBMECTHOH paboThl, pacnpeaessaTh BUJIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ysbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTbl (oOcykaeHus, OOMEH MHEHH, «MO3ToBbIE
HITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C JPYTUMHU
YJieHaMH KOMaHJIbl, OIICHHWBaTh KadeCTBO CBOEro BKJIaJa B OOUIMHA MNPOAYKT IO KPUTEPHUSIM,

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.



MHNPEAMETHBIE PE3YJBbTATHBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:
CBOOOJHO ONEpUPOBATH OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPHH TPU PELICHUM 33/1a4 U MPOBEIACHUHU
MaTEeMaTHYECKUX PACCYKICHUM;
MIPUMEHSITh aKCUOMBI CTEPEOMETPUH U CIICACTBHS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B MPOCTPAHCTBE,
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
cBOOOJIHO ONEpUPOBATh MOHSTHUSAMHM, CBSI3aHHBIMHU C YIJaMH B IPOCTPAHCTBE: MEXKIY NPSIMBIMU B
MIPOCTPAHCTBE, MEXKTY MPSMOU U MIOCKOCTHIO;
CBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMU;
CBOOOJHO pPACIO3HABATH OCHOBHBIC BHJbl MHOT'OI'PAaHHHKOB (IpU3Ma, MUPaMUA, MPSIMOYTOJIbHBIHI
napajuienenumnesn, Kyo);
KJ1acCU(UIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS I KIIaCCU(UKAIIUU;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB TNIOCKOCTBIO;
BBITIOJIHATH TapaJIeNbHOE, IIEHTPAJIbHOE M OPTOTOHAJIBHOE MPOCKTUPOBaHHE (PUTYp HA IUIOCKOCTH,
BBITIOJHSATH H300paskeHus (UTyp Ha MIOCKOCTH;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB pAa3IMYHBIMM METOJAMH, BBINOJHATH (BBIHOCHBIE) IIIIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;
BBIYUCIIATH IJIOUIAU MMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpPaMHUIa), TEOMETPHUECKUX TEJ C
pUMEeHEeHHEM (HOpMYyIL;
CBOOOJHO OIEpPUPOBATH TMOHATHSAMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CHMMETPUH, IIEHTP, OCh ¥ IJIOCKOCTh CUMMETPHUHU (PUTYPBI;
CBOOOJTHO OTIEPUPOBATH MOHSATHIMHU, COOTBETCTBYIOIIMMH BEKTOpAM M KOOPJIWHATAM B TIPOCTPAHCTRBE;
BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;
pemaTh 3a7aydl Ha J0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIIEHHH M HAaXOXJIEHUE T'€OMETPUUYECKHX
BEJIMYMH, TPHUMEHSS W3BECTHBIE METOJBI INMPH PEIICHHH MaTeMaTHYeCKHX 3a7ad TOBBIIIEHHOTO M
BBICOKOTO YPOBHSI CIIO)KHOCTH;
IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUUECKUX 3a/1ay;
W3BIIEKaTh, TPEOOpPa3OBBIBATE W  HMHTEPIPETUPOBATh HHPOPMANMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
NPUMEHSATH IOJIy4YeHHbIE 3HAHUS Ha IMPAaKTHKE: CPAaBHUBATh M AaHAJIM3UPOBATh pealibHble CUTYAIHH,
NPUMEHSATh U3yYEHHbIE TIOHATHS B IMPOLECCE MOMCKA PEHICHUs] MaTeMaTH4ecKu chopMyTupoBaHHON

HpO6HeMBI, MOJZCIIMPOBATE PCAJIBHBIC CUTYyAllMW Ha SA3BIKC I'€OMCTPHUHU, HCCICAOBATH IMOCTPOCHHBIC



MOJIETIM C UCIOJb30BaHUEM TE€OMETPUYECKHX TMOHITHM W TeopeMm, ammapara aiareOpbl, peiarb
MPaKTUYECKUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEIUUHH;
UMETh MPEACTABICHUSI 00 OCHOBHBIX ATAlax Pa3BUTUS T€OMETPUU KaK COCTABHOH 4yacTw (hyHIaMEHTa

Pa3BUTHUA TEXHOJIOTHIA.

K konimy 11 knacca oOyyaromuiicss HAy4uTCs:
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKOW U cheprudecKoi
MOBEPXHOCTAMHU, OOBSCHATH CIIOCOOBI MOTY4YEHHUS;
OIIepUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMU BpAIllEHUsS: HUIMHIPOM, KOHYCOM, chepoii U mapom;
pacmo3HaBaTh Tella BpalieHus (UIHHIP, KOHYC, cdepa U map) U OObSICHITh CIIOCOOBI MTOJIYICHUS TEJ
BpAIICHUS,
KJIacCU(UIIUPOBATH B3AUMHOE PACIIOTI0KEHUE CPephl U MIO0CKOCTH;
BBIUUCIIATh BEIMYMHBI DJIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHUs, OO0BEMBI W IJIOUIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB ¥ TEJI BPALICHHS, TEOMETPUYECKHX TeJl C IPUMEHEHHEM (HOpMYIT;
CBOOOJHO OINEPUPOBATH TOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIIMSMH T BpalICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIM B cdepy U ONHCAHHBIA OKoIO cdepbl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS,
BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAISIMHA TOBEPXHOCTEH 1 00BEMaMU TOJJOOHBIX TEIT;
M300paxkaTh U3ydaeMbie (UTYPHI, BBIOIHITH (BBIHOCHBIC) TUIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell BpallleHUs;
U3BJIEKaTh, HWHTEPIPETUPOBATh U  MpeoOpa3oBbIBaTh WHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
CBOOO/THO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIONHSATH OTEPAINK HaJl BEKTOPAMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B IEKapTOBOM cHCTeMe KOOpPIMHAT;
pemarh TeOMETpUYECKHEe 3aJadydl Ha BBIUUCICHHE YIJIOB MEXIY MPSIMBIMH W IUIOCKOCTSIMH,
BBIUUCIIEHUE PACCTOSHUN OT TOYKM 1O TUIOCKOCTH, B II€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia TIPU PEIICHUH;
cBOOOJHO OMEpUPOBATh MOHSTUSMH, CBSI3AaHHBIMU C JBUKCHHEM B IMPOCTPAHCTBE, 3HATH CBOMCTBA
TIBIKEHH;
BBITIOJIHATh HM300p2XEHWsST MHOTOTPAaHHUKOB W Tell BpPAIICHWsS NpPH TapalieIbHOM IEepeHoce,
[EHTPATBHOW CUMMETPHUH, 3€PKATHHON CUMMETPHUH, MPU TIOBOPOTE BOKPYT MPSIMOM, TIpeoOpazoBaHus

o00us;



CTPOUTh CEYEHUS MHOTOIPAaHHUKOB U TeJl BpalllCHWs: CEYEHHMs LMIMHIpA (IapauieIbHO MU
NEPNEHIUKYJIIPHO OCH), CEYEHMs] KOHyca (MapaJjIesIbHbIE OCHOBAaHUID U MPOXOSAIINE 4Yepes
BEpILNHY), CEYECHHUS 11apa;

UCIOJIb30BaTh METO/Ibl MOCTPOEHUS CEYEHUI: METOJ| CJIE0B, METOJ BHYTPEHHErO0 IMPOEKTHPOBAHUS,
METOJ IIEPEHOCA CEKYLIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPHKIACHMUS,

NPUMEHATh T€OMETpPHUECKUE (DAKThl ISl PEUICHUS CTEPEOMETPHUYECKUX 3a/ad, IMPearoararinmx
HECKOJIbKO 1I1ar0B PEILeHMs, €CJIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOU (hopme;

pemaTth 3a7ayd Ha J0Ka3aTebCTBO MAaTEMATUYECKMX OTHOLIEHHH M HAaXOXJEHUE T'€OMETPUUYECKHX
BEJINYNH;

IIPUMEHATh IIPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3a]1ay;

IPUMEHATh NOJIYYEeHHBbIE 3HAHUS Ha MPaKTHKE: CPAaBHUBATh, aHAIM3MPOBATH U OLICHUBATH peaibHbIE
CUTyalliu, MNPUMCHATH HN3YUCHHBIC IMOHATUA, TCOPCMBI, CBOMCTBa B Imponecce IMOoHCKa PCUICHUA
MaTeMaTH4ecku CcGOPMYJIMPOBAHHOM MPOOJIEMBbI, MOJIEINPOBATh pPEAJbHbIE CUTYallUd Ha S3bIKE
IeOMETPHH, HCCIE0BAaTh MOCTPOCHHbIE MOJEIN C HUCIOJIb30BAaHUEM TI€OMETPUYECKUX MOHATUH U
TeopeM, ammapata anreOphl, pelmarbh I[pPakTUYECKUE 3a/JadyM, CBA3aHHBIE C HaXOXKICHUEM
reOMCTPHUYICCKUX BCINYHH,

HUMCETb NPCACTABICHUA 00 OCHOBHBIX dTaIrax PasBUTHA T€COMCTPHUU KaK COCTaBHOM YacCTH (bYHI[aMeHTa

Pa3BUTHUA TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbI KonnuectBo yacos
n/m Bcero KonrposbHble
paboThI
1 BBenenue B ctepeomMeTpuio 23 1
2 B3anmnoe pacronoxeHue npsiMbIx B IPOCTPAHCTBE 6 1
3 [TapayueapHOCTB HPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE 8 1
4 IlepneHquKyISIpPHOCTD MPSAMBIX U INIOCKOCTEHN B 25 1
MIPOCTPAHCTBE
5 VYTIIBI M pacCcTOSTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpocTpaHCcTBE 12 1
8 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUsl 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
11 KJIACC
No /it HaumeHnoBanue pa3iesioB U TeM IPOrpaMMbl KomnnuectBo wacos
Bcero | KonTposnbHbie paboThI
1 AHanuTHueckas reoMeTpHst 15 1
2 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 15 1
3 O0BEM MHOTOTPAaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 9 1
6 JBmxeHus 5 1
7 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUI 17 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

BeposIiTHOCTH K
CTATUCTHUKA




INOACHUTEJIbBHAS 3AIINCKA

VY4eOHbIil Kypc «BeposiITHOCTh M CTaTUCTUKa» YIIIyOJEHHOTO YPOBHS SIBISETCS MPOAOIKEHUEM
U Pa3BUTUEM OJHOMMEHHOI0 y4eOHOro Kypca yriyOJ€HHOTO ypOBHS Ha YpPOBHE CPEIHEro OOILero
oOpa3zoBaHus. YueOHbII Kypc mpenHazHadyeH A (popMUpOBaHUS y OOydYarOLIMXCS CTaTHCTUYECKOMN
KyJIbTYpbl W IOHMMAHMS POJIM TEOPUU BEPOATHOCTEM KaK MaTeMaTH4YEeCKOI0 HMHCTPYMEHTa s
W3YyYeHHs] CIy4YalHBIX COOBITHH, BeMWYMH W TpoueccoB. [lpm wm3ydeHmm Kypca oOoramarorcs
IPEJCTAaBICHUS OOYy4YaloLIMXCAd O METOJaX MCCIEeJOBaHUS HW3MEHYMBOIO MHpA, pPa3BUBAETCS
[IOHMMaHHE 3HAYUMOCTH ¥ OOIIHOCTH MAaTEeMAaTHYECKUX METO/0B MTO3HAHUS KaK HEOThEMJIEMON 4acTu
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOTO MHUPOBO33PEHHUSI.

Copepxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKPEIUIEHNE 3HaHUH, OJTYyYEHHbIX [IPU U3yUYEHUHU
Kypca Ha ypOBHE OCHOBHOI'O OOILIero oOpa3oBaHMs, U Ha Pa3BUTHE IMPEICTABICHUNA O CIIydaiHBIX
BEIMYMHAX M B3aMMOCBS3AX MEXIYy HUMHU Ha BaXHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3
OKpy:Karolero mupa. B pesynbrare y oOywarouimxcs JOKHO C(HOpPMUPOBATHCS MPEJICTaBICHHUE O
HauOosee ynoTpeOUTEIbHBIX M OOMIMX MaTeMaTHUYECKHUX MOJENSX, MCMOJIb3YEMbIX ISl ONHUCaHUs
aHTPOIIOMETPUUYECKHUX U JIeMOTrpapUueCKUX BEJTUYNH, IOIPEIIHOCTEN B pa3IMyHbIe PO/ia U3MEPEHHUSX,
JUTUTENILHOCTH 0€30TKa3HOW paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEpPUCTHK MAacCOBBIX SIBJICHUH U
MpoIeccoB B oOmiecTBe. YUYeOHBI Kypc sBIseTcs ©0a30il Jisi OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMAIUCTaM HE TOJBKO HMHKEHEPHBIX CIElHaIbHOCTEH,
HO TaKK€ COIMAJIBHBIX M MCHUXOJOTHYECKUX, TMOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B
3HAYUTENBHOM Mepe UCIONB3YIOT anmnapar aHaiau3a OoJIbIIMX AaHHBIX. LleHTpaabHyI0 YacTh yueOHOro
Kypca 3aHMMaeT OOCYXJIEHHE 3aKOHa OONbIIMX 4YHcel — (YHIAMEHTAJIbHOTO 3aKOHA MPHUPOJIBI,
MMEIOIIET0 MaTeMaTHYEeCKyI0 (popMalIn3aluio.

B coorBeTcTBMM ¢ yKa3aHHBIMHM II€JISIMH B CTPYKType yueOHoro kypca «BeposTHocTh u
CTaTUCTHKa» Ha yrIyOJEHHOM YpOBHE BBIIEICHBI OCHOBHBIE COJepiKaTeibHble JUHUM: «CiyJaiiHble

COOBITHS U BepOATHOCTH» U «CiyyaliHble BEJTMUMHBI U 3aKOH OOJIBIINX YHUCEI.



[ToMrMMO OCHOBHBIX JHHHI B yueOHBIH KypC BKJIIOUEHBI AJIEMEHTHI TeOpuu rpadoB U TEOpUHU
MHOKECTB, HEOOXOJUMBIC IJis TMOJTHOLEHHOTO OCBOEHHUS MarepHala JaHHOTO y4eOHOro Kypca U
CMEKHBIX MaTEMATHYECKUX y4EOHBIX KYPCOB.

Copepxanne muHuUM «CryyaiiHple COOBITHSI M BEpPOSITHOCTH» CIYXKUT OCHOBOM IS
dbopMupOBaHUs TIPEACTABICHUN O paclpefesieHUH BEpPOATHOCTEH MeXAy 3HAYCHHSIMH CIydalHBIX
BEJIMYMH. BaXKHYI0 4acTh B 3TOW COJEPkKATEIbHOW JIMHUM 3aHMMAET W3YyYECHHE T€OMETPUYECKOrO U
OMHOMHUATBHOTO PACIPE/ICIICHUI ¥ 3HAKOMCTBO C MX HEMPEPHIBHBIMHA aHAJIOTAMHU — TTOKA3aTEIbHBIM U
HOPMAaJIbHBIM PacpeieICHUsMH.

Templ, CBsiI3aHHBIE C HENPEPBIBHBIMU CIIYYailHBIMM BEJIMYMHAMU U  PaCHpEACIICHUIMU,
aKIEHTUPYIOT BHUMAHUE OOYYArOMIMXCsl HA ONMUCAHUU M M3YUYCHHUH CIyYalHBIX SIBJICHUN C TIOMOIIBIO
HenpepeiBHBIX  (QyHKIMHA. OCHOBHOEC BHUMAHHE YIEISICTCS IOKA3aTEIbHOMY W HOPMAaJIbHOMY
pacrpeiesieHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIbHOE U3YUYEHUE CBSI3U MEXKIY CIYyYailHBIMU
BEJIMYMHAMHU W OINMCAHUE ITOU CBS3U C IMOMOINBI0 KOAIPPUIIMEHTA KOPPEISIUA B €r0 BEIOOPOTHOTO
aHajora. DTH 3JIEMEHTBI COJIEp’KaHUsI Pa3BUBAIOT TeMmy «J/luarpamMmbl paccenBaHus», U3YUCHHYIO Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusi, © BO MHOTOM OIUPAIOTCS HAa CBEJCHHS U3 KypCOB alreOpsl U
T€OMETPHUH.

Emé ommn snemMeHT coaepikaHusi, KOTOPBIA NpeIjiaraercs Ha O3HAKOMUTEIBHOM YPOBHE —
MOCJIEIOBATEILHOCTh CIIy4allHBIX HE3aBUCHUMBIX COOBITHH, HACTYNAIOIMX B €IMHHUILY BPEMEHH.
O3HakOMJICHHE C pacIpe/le]ICeHUEeM BEpOSTHOCTEH KOJMYECTBAa TaKMX COOBITHI HOCUT pPa3BUBAIOIIUN
XapakTep W SIBISETCA aKTyalbHBIM JJs OyAyluxX aOWTYpHEHTOB, TMOCTYMAIOIMX Ha YyueOHbIe
CIEIUATIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMU, TICUXOJIOTHEHN U YIIPaBICHUEM.

Ha wu3ydenne yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIUIYOJICHHOM YpOBHE
otBoguTcst 68 yacoB: B 10 kmacce — 34 yaca (1 uwac B Hexmemio), B 11 kmacce — 34 yaca (1 gac B

HEJIEIIO).

COAEP)XAHUE OBYYEHUSA
10 KJIACC

I'pad, cBs3ubIi rpad, myTu B rpade: nukibl U nen. CteneHp (BaJIEHTHOCTh) BepIIMHBL. ['padsbl
Ha IJIOCKOCTH. JlepeBbs.

CrnyyaiiHble SKCIIEpUMEHTBI (ONBITBI) M CiIydaliHble COOBITHSA. JEMEHTapHble COOBITHS
(ucxonasl). BeposTHOCTH cityuaifHOro coObITHA. BiIM30CTH YacTOTBI M BEPOSTHOCTH COOBITHIA.
Ciy4aiiHbl€ OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU.

Omneparuu  Haj COOBITHSIMU: TIepeceueHne, OOBEeIWHEHHE, MPOTHBOMOJIOXKHBIE COOBITHS.

Juarpammsl Diiniepa. opmyiia ClI0KeHHsI BEPOATHOCTEN.



VYcinoBHas BEpPOSTHOCTb. YMHOKEHME BEpOsITHOCTEW. JlepeBo cCllydailHOro »KCIEpUMEHTA.
®opmyna nonHoil BepostHocTu. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHblii ciyyaiiHblil ONBIT (MCHIBITAHUE), yeneX U Heyaada. HezaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX MCIBITAaHMM 110 mepBoro ycmexa. IlepecraHoBku u QaxTopuan. Uuciao coueTaHui.
Tpeyronsuuk Ilackans. @opmymna Ounoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHui beprysum. CiyuaiiHblii BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

Canyuaitnas BenuuuHa. Pacnipenenenue BepostHocTed. Jluarpamma pacnpenenenus. Onepanuu
HaJ CIy4alHbIMH BeJIMYMHaMHU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM

YHUCJIC TCOMETPHUICCKOC U OMHOMUAJIBLHOE.

11 KJIACC

CoBMecTHOE paclpeiesieHue IByX Ciay4daiHbIX BelnunH. He3aBucumble cilydaliHble BETUYHUHBI.

MaremaTHueckoe OKUJaHUE Cly4yaiiHOM BenuuuHbl (pacnpeneineHus). [Ipumepsl npuMeHeHus
MaTEMaTHUYECKOro OXKUIaHMs (CTpaxoBaHHeE, JjoTepes). Maremartuyeckoe O0XXHJAaHue OHHApHOU
CIIy4alHOM BeIW4YuHBbl. MaTeMaTu4yecKkoe OXKUJAaHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaremaTudeckoe
OKHJIaHUE TEOMETPUYECKOT0 U OMHOMMAIBHOIO paclpeieeHU.

Jlucniepcusi U CTaHJApTHOE OTKJIOHEHHWE Cly4aiiHoil BenumuuHbl (pacupenenenus). ducnepcust
OWHApHOW CiTydailHOW BENWYMHBI. MaremMaTudeckoe OXXHIAaHHE MPOHM3BENCHUS U JUCHEPCUS CYMMBI
HE3aBHCHUMBIX CIIy4YalHbIX BeIW4MH. Jlucriepcuss M CTaHIApPTHOE OTKJIOHEHHE OMHOMHUAIBHOIO
pacnpezenenus. Jlucnepcust U CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOI0 PACIIPEAEICHUS.

HepasenctBo UYeOniméBa. Teopema UeObimuéBa. Teopema bepHymnu. 3akoH OONBLIMX YHCE.
Brei6opounsiii  MeTon uccienoBaHuil. BpiGopounble xapakTepucTHku. OlleHHBaHHE BEPOSTHOCTU
COOBITHA TO BBIOOPOUHBIM JaHHBIM. IIpoBepka NpocCTEHIIMX TUIIOTE3 C IOMOIIBI0 H3YyYEHHBIX
pacpeneseHu.

HemnpepsiBuble ciy4aiinble BenuuuHbl. [Ipumepbl. DyHKIOUSA IUIOTHOCTH  BEPOATHOCTHU
pactipenenenus. PaBHOMepHOe pacmpejelieHue W ero CBOWCTBa. 3ajaud, MPUBOAAIIAE K
MIOKa3aTeIbHOMY paclpe/esieHnIo. 3a1auu, MPUBOIAIINE K HOPMAJIbHOMY pacipeneneHuto. OyHkuus
IUIOTHOCTH BEPOSITHOCTU IMOKA3aTEeNIbHOIO paclpesieieHus, (QYyHKIUS IUIOTHOCTH BEpPOSITHOCTH
HOPMAJIBHOTO pactpenaeneHns. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPECIICHHUS.

[TocrnenoBarenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajgaud, MOPHUBOJALINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydaiiHbix BenuuuH. Koadoumuent nuneitHoit koppensuuu. CoBMECTHbIE
HaOII0CHUs BYX BeNUYMH. BbiOopouHblil KoapuuueHT Koppeasiuuu. Paznuuue Mexay JTuHEHHON

CBA3bIO U HpH‘II/IHHO-CHe}ICTBeHHOﬁ cBs3b10. JIMHEliHas perpeccus, MCTOA HAMMCHBIIINX KBAaJAPaTOB.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKTAHCKOW MO3HUIUUA O0YYArOMIerocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIECTBa, MPEJACTaBICHUE O MaTEMaTHYECKMX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUH, MPOIEAYP TPaXKIAHCKOTO OO0IecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKIUSIMH U
Ha3HAUYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKIAHCKOW HWACHTUYHOCTH, YBOXKEHUS K TMPOILIOMY H
HACTOSIIEMY POCCUHWCKON MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHIKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB U POCCUUCKOM MAaTEMATHYECKOW IIKOJIbI, MCIIOJIb30BAHUE ATHUX JOCTHKEHUM B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKH U
JeSITeIbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yILIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl ACTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, peUIeHUN, pacCyXJICHUM, BOCIHPUUMYUBOCTL K MaATEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BocHuTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSAThH MaTeMaTHYECKHWE 3HAHUS B WHTEpecax 3JI0pOBOTO U
0e3omacHOTO 00pasa KMU3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (Qu3ndeckas aKTHBHOCTB), (QpHU3nUecKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTENBHOCTHIO;

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, WMHTEpPEC K pazIuyHbIM cdepam
npodecCHOHANBEHON JIESATENBHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MNPUIOKCHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KU3HEHHBIE

IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHUIO M CaMOOOpPAa30BaHMIO Ha



MPOTSHDKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PELICHUM IPAKTHYECKUX 3a/1ady
MaTeMaTUYeCKOW HalpPaBIE€HHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS

cOPMUPOBAHHOCTh ~ HKOJIOTMYECKOM  KYIbTYypbl, NOHMMAaHHE  BIIMAHHUA  COLMAIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLUAIBHOMN CpeJibl, OCO3HAHHUE TTI00aTbHOTIO
XapakTepa IKOJOTUYECKUX MpOo0JIeM, OpUEHTalUs Ha NPUMEHEHUE MAaTeMAaTHUYeCKUX 3HaHWM IS
penieHus 3a7a4 B 00J1aCTU OKpYKalolel cpeibl, MIAaHUPOBAHUE MTOCTYIIKOB M OIIEHKHA X BO3MOMKHBIX

MTOCJICICTBHH JIJIsI OKPY>KAOIIEH CpeIbl;

8) HEHHOCTU HAYYHOTO IMO3HAHUSA

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYHOLICTO COBPEMCHHOMY YPOBHIO pPa3BUTHUA
HAayKu U O6H.I€CTB€HHOI>1 IMPaKTUKH, ITOHUMAaHHC MaTeMaTUYEeCKOM HAayKH Kak C(l)epbl YeJI0BEUECKOM
JACATCIIBHOCTH, OTAaIlOB eé PasBUTUA U 3HAYUMOCTHU IS pa3BUTUSA LTHUBUIIM3AalWH, OBJIAACHUC A3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOI KyJIBTypOﬁ KaKk CpCACTBOM II0O3HAHHUA MHpPA, TOTOBHOCTH

OCYHICCTBJIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Bba3zoBbie Joruyeckue aeiicTreus:

BBISIBJIAT M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHA,
OTHOIIEHUH MEXAy TOHATUSAMH, (OPMYJIUPOBATh ONPENCJICHUS MOHSITHM, YCTaHaBIUBATh
CYUIECTBEHHBI MNpPHU3HAK KJIACCU(UKALUM, OCHOBaHUS UId OO0OOIIEHHS WU CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

BOCIIPUHMMATh, (opMynupoBaTh U NpPeoOpa3oOBBIBATH CYXKJEHHs: YTBEpAMTENbHbIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHst B (haKTax, TaHHBIX,
HAOJMIOACHUAX U YTBEPXKIEHHSX, IpelaraTb KPUTEPUM I BBISBICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

JieNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKI4YEeHAN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITETIBHO JOKa3aTeNbCTBA MAaTeMaTHMYECKUX YTBEP)KICHHH (MpsMble U OT
MPOTHBHOT0), BHICTPAUBATh apryMEHTALMIO, IPUBOAUTE MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH

COOCTBEHHBIC CY)KJICHHS ¥ BBIBO/IBI;



BBIOMpATh CHOCOO pelIeHHus y4eOHOW 3amavyu (CpaBHMBATh HECKOJBKO BAapHAHTOB PEUICHUS,
BEIOMpaTh HanOoJIee MOIXO SN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKue 1elCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUA HMHCTPYMEHT TO3HaHUS, (POPMYIHpPOBAThH
BONIPOCHL, (UKCHUPYIOLIME MPOTHBOpEYHME, MpoOJeMy, yCTaHABIUMBAaTh HMCKOMOE M JaHHOE,
(bopMHUPOBATH TUNOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJNTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICIOBAHKE 0 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHMSI, MPOLECCa, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;

CaMoCTOSITeNIbHO (PopMynupoBaTh OOOOIMIEHUS ¥ BBIBOJABI MO pE3yabTaTaM IMPOBEAEHHOTO
HAOJIIO/ICHUs, WCCIICIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBLIBUTaTh MPEIIONIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MUH(DOpMALMM, NAHHBIX, HEOOXOJUMBIX Ui OTBETA Ha BOIPOC W IS
pellIeHus 3a/1a4H;

BEIOMpaTh ~ WMHPOPMAIMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTeMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMIHBIX BUIOB U (POPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, TPEACTABIATh €€ B PAa3NUYHBIX (HOpMax, WILTIOCTPUPOBATH
rpapuyuecky;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH TT0 CAMOCTOSATEITBHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.
KoMMyHUKaTHBHBIEe YHHBePCcATbHbIE YUeOHbIE el CTBUS

OO0wmenne:

BOCIIPUHUMATH U (OPMYTUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX W NMUCHMECHHBIX TEKCTaX, J1aBaTh
MOSICHEHMSI TT0 XOJTy PEIICHHS 33/1a9i, KOMMEHTHPOBATH MTOJIYYEHHBIH PE3yJIbTaT;

B XxoJe OOCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbl, MPOOIEMBI,
pemiaeMoil 3amayy, BBICKA3bIBaTh WJEH, HAIlEIEHHBIE Ha TOUCK pEIIEHUsS, COMOCTaBIATh CBOU
CYXJCHHSI C CYXICHHSIMH JPYTUX YYaCTHHKOB JHaliora, OOHapy»XWUBaTh pa3jMude W CXOJICTBO
MTO3UITUH, B KOPPEKTHOU hopMe (GOpMYyITMPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPENCTaBIATh pPE3yJabTaThl pPEIICHUS 3a/adyd, OSKCIePUMEHTa, WCCISAOBaHUs, MPOEKTa,
CaMOCTOSITENTLHO BHIOMpaTh (OopMaT BBICTYIUICHHS C y4€TOM 3aqad MpPe3eHTAllMd U OCOOEHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA



Camoopranuszauus:

COCTaBJATh IUIAH, AITOPUTM pEIICHUS 3a/layd, BBIOMPATh CHOCOO pEeHIeHHs ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(DOpMALINH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHLHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHHA U
MBICITUTEIIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auu;

MpeIBUJIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh TIpU pEIIEHUH 3a7aud, BHOCUTH
KOPPEKTHUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHUE Pe3yJbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUMUHBI JOCTUKCHUS WU
HEJOCTHKCHUSI PE3YybTaTOB JEATEIBHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLIEHKY MPHOOpETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MOHUMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON paboOThl MpHU
pelieHny y4eOHBIX 3a/ad, MPUHUMATh I€JIb COBMECTHOW JIEATENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOHM pabOTHI, pacIpeesiATh BHJIBI pa0doT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC U PE3YNIbTAT
paboTbl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpPyHHoBbIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHM, «MO3TOBbHIE
IITYPMBI» U WHBIE), BBITIOIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOHM ACUCTBUS C JPYTUMHU
qJIeHaMHd KOMaHJIbl, OIICHMBATh KAaueCTBO CBOETO BKJIAaJa B OONIMH TPOAYKT IO KPUTEPHSIM,

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0ydarmuiicss HAyYUTCS:

CcBOOO/IHO ONEpPUPOBATh MOHATUAMU: Tpad, MIOCKUM rpad, cBA3HBIN Tpad, nyTh B rpade, 1emnb,
LIUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO DKCIIEPUMEHTA;

CBOOOJHO ONEpUpPOBATh MOHATHAMM: CIy4alHbBIN SKCHEPUMEHT (OMBIT), CiydaifHOoe cOObITHE,
JJIEeMEHTapHOE clydyailHoe coObITHE (3JIEMEHTapHbIM HCXO0J) CIy4allHOro OIbITa, HaXOAWUTh
BEPOATHOCTH COOBITHI B ONBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh ¥ POPMYJIUPOBATH COOBITHS: TepecedeHrne, 00bEeJMHEHNE TaHHBIX COOBITUI, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY, HCIIOJIb30BAaTh JUarpamMMmbl Oijepa, KOOPAMHATHYIO MpPSMYIO s
pelieHns 3a1a4, MoJb30BaThCsl (POPMYIION CIIOKEHUSI BEPOSITHOCTEN UIsl BEPOSITHOCTEN JBYX U Tpex

CITy4alHBIX COOBITHI;



OIIEpUPOBATh NOHATHUAMM: YCIIOBHAsI BEPOSTHOCTb, YMHOXXCHHE BEPOATHOCTEH, HE3aBHCHMBIE
COOBITHS, AEPEBO CIYYAHOTO YKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITHI C TIOMOIIBIO MTpaBHUiIa
YMHOXXEHUSI, JepeBa CIIy4ailHOTO OIbITa, MCIOJIb30BaTh (YOPMYITY IOJHOW BEPOSITHOCTH, (HOpMYITY
baiieca npu pemieHun 3agad, onpeneniaTh HE3aBUCUMOCTh COOBITHH MO (opMysie U IO OpraHU3aLuu
CIIy4alilHOTO 3KCIICPUMEHTA;

NPUMEHSATh M3Y4YEeHHBbIE KOMOMHATOPHBIE (OPMYJIBI JJISI TEPEUMCIICHUS SJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIYy4allHOTO OTBITA, PELICHHUS 3a7a4 110 TEOPUU BEPOSATHOCTEH;

CBOOOJHO ONEpUpOBaTh IMOHATUAMU: OMHAPHBIN CllyyailHbI ONBIT (UCHBITaHUE), yCIEX U
HeyJlaya, HEe3aBUCUMbIC HCIIBITAHUSA, CEPHsI UCIBITAHUM, HAXOIUTh BEPOATHOCTU COOBITHI: B CEpuUU
HCIIBITAaHUH J10 IEPBOrO yCIeXa, B CEPUM UCIBITAHUNW bepHyIlIu, B OIBITE, CBA3aHHOM CO CIIy4alHbIM
BBIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUAMHU: ClydaiiHas BEJIWYHMHA, PACIpelesIeHue BEpOSITHOCTEH,
aMarpamma pacrpejesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEeOMETpHUYEecKoe, OMHOMHAIbHOE

pacmpeeneHue.

K xonny 11 kiacca oGyyarouiuiicss HAy4uTCs:

ONEpPUpPOBATh MOHATUSMHM: COBMECTHOE pacHpelesieHHe [JBYX CIydyallHbIX  BEJIMYHH,
HCIOJIb30BaTh TA0JIMIy COBMECTHOTO pACIpEAENeHHUs ABYX CIIyYalHBIX BEJIWYUH Ui BBIJCIICHUS
pacnpezeneHus: Kaxa0i BEIUUNHBI, OIPE/EJICHUs] HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYUH;

CBOOOJHO ONEpPUPOBATH TOHATHEM MAaTEMaTHYECKOTrO0 OXXHUJAHMUS CIIydallHOW BeJIMYHHbI
(pacnpenenenus), NPUMEHATh CBOWCTBA MAaT€MaTHYECKOrO OXHUAAHWS TIPU PELICHHH 3a]ad,
BBIUUCIISATh MATEMAaTHYECKOE 0’KHJIaHNE OMHOMHUAIBHOTO M T€OMETPUUECKOT0 paclpeiesieHn;

CBOOO/ZIHO ONEpUPOBATH MOHATUSAMHU: JUCHEpPCUs, CTaHIAPTHOE OTKJIOHEHHUE CIIyd4alHOM
BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUH CIydallHON BEIMUYUHBI (pacmpeeseHus) MpH PeLIeHnn
3aJa4, BBIUUCIIATH JUCIIEPCHI0O M CTAHJApTHOE OTKJIOHEHHWE TI'€OMETPHUYECKOro M OMHOMHMAILHOIO
pacrpeeneHui;

BBIUHCIISTh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JIaHHOM BHIOOPKE M OLEHUBATh XapaKTEPUCTHKU
TeHEepaJbHONM COBOKYITHOCTH JIaHHBIX MO BBIOOPOUYHBIM XapakTepucTHkaM. OlLleHUBaTh BEPOSTHOCTH
COOBITUM W MpOBEPSATh NPOCTEHIIME CTATUCTUYECKHE THUIOTE3bl, TNOJb3YACh H3yYCHHBIMU

pacrpeieIeHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3feinoB 1 TeM IPOrPaMMBI KonnuecTBo yacos
n/n Beero | KontposbHble
paboTsl
1 DeMeHTHI Teopuu rpados 3
2 CnyvaiiHble OIBITHI, CITy4aifHble COOBITHSI U BEPOSITHOCTU 3
COOBITHI
3 Ornepanuy HaJ MHOXKECTBAaMH M COOBITHAMU. CIIOKEHHE U 5
YMHOXXEHHUE BEPOSITHOCTEHN. Y CJIOBHASI BEPOSITHOCTD.
HeszaBucumeble coObITUS
4 DneMeHTH KOMOMHATOPUKH 4 1
) Cepuu nocnenoBaTenbHbIX ucnbiTanuil. Mcnbiranust bepuysm. 5
Crny4aiiHblif BEIOOp 13 KOHEYHOI COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

11 KJIACC

Ne HanmenoBanue pa3aeinoB U TeEM IpOrpaMMbl KonnuecTtBo 4acos
n/m Bcero Kontponbhbie

paboThI

1 3aKoH OOJBIINX YHCET )

2 DneMeHTbl MaTeMaTUYECKON CTaTUCTUKU 6

3 HenpepoiBHbIe ciyyaiiHble BeTMUUHBI (pacrpeeneHus), 4

MoKa3aTeIbHOE U HOPMaJIbHOE pacrpe/iesieHus
4 Pacnpenenenne [lyaccona 2




S) CBs13b MeXy CllydaliHBIMM BETMYMHAMHU 6
6 O06o01eHne 1 cucreMaTu3alys 3HaHuH 11
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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