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HOACHUTEJBHASA 3AIIMCKA

IIporpamma AHO «COII wum. H. II. CeTyiioBOi» IO MaTeMaTHUKE
yIrayONnE€HHOTO YpOBHA il OOYyYalolIMXCs Ha YpPOBHE CpPEIHEro oOIIero
oOpasoBanusi paspaborana Ha ocHOBe DPI'OC COO ¢ ydéToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEIBABISIEMbIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TpaJMIMi poccuiickoro oopazoBaHus. Peanu3zanus nporpaMMbl MO MaTeMaTHKE
o0ecrieunBaeT OBJAJICHUE KIIOYEBBIMH KOMIIETEHIUSMHU, COCTaBISIOIIIMHU
OCHOBY JUIsl CaMOpa3BUTHA M HENPEPHIBHOTO OOpa30BaHMS, LEIOCTHOCTb
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M T[IO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH
oOyyJarommxcs.

B mporpamMmmMe mo maremaTHke Y4YTEHbl HJled U moJjiokeHus «KoHuenuuu
pa3BUTUS MaTemMaTH4yeckoro oOpa3zoBanusi B Poccuiickoit ®enepanun». B
COOTBETCTBUM C Ha3BAaHHWEM KOHIICMIIUKA MaTEMAaTUYECKOE 00pa3oBaHuUE JIOKHO,
B YaCTHOCTH, pelIaTh 3aJady oOecrnedeHusi HeoOXOJUMOro CTpaHe uwucia
oOyJarolmuxcs, MaTreMaTH4ecKas TMOATOTOBKAa KOTOPBIX JOCTaTOYHA IS
OPOJOJDKEHUA  O0pa3oBaHMsA MO  Ppa3IMYHBIM  HANpaBJiCHUSAM, BKIHOYAs
MpernoJlaBaHie MaTeMaTHKH, MaTeMaTH4eCKue HcCcienoBaHus, paboTy B cdepe
MH()OPMAIMOHHBIX TEXHOJIOTUMA M JPYTrUX, a TaKXKe OOecredeHus JUIsl KakKI0To
OOy4aroImerocss BO3MOXHOCTH JOCTHIKEHHUS MaTeMaTHYeCKOW MOATOTOBKH B
COOTBETCTBHH C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHne 3TUX 3aaa4y
HalleJIEHa IporpaMMa 1o MaTeMaTHKe YTriIyOJIEHHOTO YPOBHS.

B osnoxy uumdpoBoil TpaHchopmanmm Bcex cdep  UeTOBEUECKOH
JeSATEIbHOCTH HEBO3MOXKHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM O€3
XOpOIIEe MaTEMAaTUYECKON MOATOTOBKUA. DTO O0YCIIOBIEHO TEM, YTO B HAILW THU
PACTET YHCIIO CIIEHMAIIBHOCTEH, CBA3AHHBIX C HEIIOCPEICTBEHHBIM ITPUMEHEHUEM
MaTeMaTUKu: U B cdepe SKOHOMHUKH, U B OH3HECe, U B TEXHOJOTHYECKHX
o0nacTsX, MW Jaxe B rymaHuTapHblx c¢epax. Takum obOpa3zom, Kpyr
oOy4Jaronmxcsi, JJii KOTOPhIX MaTeMaTHUKa CTAaHOBUTCS 3HAYMMbBIM IPEIMETOM,
¢yHIaMeHTOM OOpa3oBaHMsI, CYLUIECTBEHHO paciupsiercs. B Hero BXonsaT He
TOJIbKO  OOydYaromuecsi,  IUIAHUPYIOLIME  3aHUMAaTbCsi  TBOPYECKOM U
UCCJIeI0BATENbCKOW paboTO B 00JaCTM MaTeMaTUKu, MH()OpPMATUKH, (U3HKH,
PKOHOMHUKHA U B JIpYyrUX 00JIacTAX, HO M T€, KOMY MaTeMaTuKa HYy)XHa [JIs
UCIIOJIb30BaHUs B IPO(eccusix, He CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTh MaTeMaTUKKU OOYCJIOBJIEHA TEM, UTO €€ MPeaMETOM
ABJIAIOTCS (YHIAAMEHTAIbHBIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE
GOpMbl M KOJMYECTBEHHbIC OTHOIIEHUS, (YHKIUMOHAJIbHBIE 3aBUCUMOCTU U
KAaTerOpUM  HEONPENEIEHHOCTH, OT  MPOCTEHIIMX,  YCBaWMBaEMbIX B



HEMOCPEACTBEHHOM OIbITe, JO JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JJIsi
pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKUX UJeH. be3 KOHKPETHBIX MaTeMaTHYEeCKIX
3HAHUW 3aTPyJHEHO ITOHMMAaHWE IPHUHIUIIOB YCTPOMCTBA M HCIOJIb30BAHUSA
COBPEMEHHOM  TEXHMKHU,BOCIIPUSITUE U  HUHTEpPIpETaldsd  pa3HOOOpa3HOH
COLIMATIbHOW, PKOHOMUYECKOM, MOIUTUYECKON HHpopMaIu, ManodpQexkTuBHa
MOBCEIHEBHAs ~ TNpaKTHuUecKas  JAesITenbHOoCcTh. Bo  MHorux  cdepax
npo(heCCUOHATIBHON AESITEIbHOCTH TPEOYIOTCS YMEHHs BBINOJIHATh PacuéThl,
COCTaBJISITh AJITOPUTMBI, NPUMEHATH (HOPMYIbI, MPOBOJIUTH T€OMETPUUYECKUE
U3MEpPEHUs] M TIOCTPOEHUs, 4YHUTaTh, OOpaldaThIBaTh, WHTEPIPETUPOBATH U
IpeCTaBIsITh HHPOPMAIIUIO B BUJE TAaONIUI, AUarpaMm U rpadukoB, TOHUMATh
BEPOSTHOCTHBIN XapaKkTep CAy4YalHBIX COOBITHIA.

OnHOBpEeMEHHO C pacimiupeHueM cdep MpPUMEHEHHs MaTeMaTHKU B
COBPEMEHHOM OOIIECTBE BCE O0JIee BAXKHBIM CTAHOBHUTCS MaTEMAaTUYECKUA CTHIIh
MBILUICHUSI, TPOSBISIIONIMICA B OMNPENCIEHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLECCe M3YyYEHUS MATEeMATUKU B apceHal MPUEMOB U METOJOB MBbIIUICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOUYAIOTCA MHAYKUUS U JEAYyKLHS,
0000meHne ¥ KOHKpETHW3aIus, aHalu3 U CHHTe3, Kilaccuukamus w
cucreMaru3anus, adcrtparupoBaHue u aHanorus. OOBEKTHl MaTEMaTHUECKHUX
YMO3aKJIIOUEHUH, TpaBUja HX KOHCTPYMPOBAHUS PAaCKpPBhIBAIOT MEXaHU3M
JOTHYECKUX TMOCTPOEHUH, COCOOCTBYIOT BBIPAOOTKE YMEHHs (OPMYJIMPOBATH,
O0OOCHOBBIBaTh M JIOKA3bIBATh CYXICHHS, TEM CaMbiM (DOPMHUPYIOT JTOTUYECKUN
CTHJIb MBILIUICHUA. Beymias posib IpUHAUIEKUT MaTeMaTuke B (GOPMUPOBAHUU
JITOPUTMUYECKON KOMIIOHEHTB! MBIIUIEHUSI U1 BOCOUTAHUM YMEHUN J1€HCTBOBATh
[0 3aJlaHHBIM aJIrOPUTMaM, COBEPILIEHCTBOBATb W3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B mpolecce pemieHust 3ajad — OCHOBBI JUIsl OpraHu3aluy y4eOHOH
JIESITEIbHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUECKAs U MPHUKJIaIHAs
CTOPOHBI MBIIICHUS.

OOyueHue mareMaTuke JIaéT BO3MOXKHOCTh Pa3BUBATh y OOyYarOIIUXCS
TOYHYIO, PAllMOHAJIBbHYIO U MH(OPMATHUBHYIO p€4b, YMEHUE OTOMPATh HamboJjee
MOJIXOJSIINE  S3BIKOBBIC, CHMBOJMYECKHE, TpaduyecKkue CcpeacTBa A
BBIPQXEHUS CYXJICHUN U HATJISIAHOTO MX MIPEICTAaBICHMS.

HeoOxomuMpiM ~ KOMIIOHEHTOM  O0IIeld  KyJdbTypbl B  COBPEMEHHOM
TOJNIKOBAaHWU  SIBISETCA  OOIIee 3HAKOMCTBO C  METOJAaMU  TO3HaHUS
NEHCTBUTENLHOCTH, MPEJCTABICHUE O NpEeaIMeTe M METOJIe€ MaTeMAaTHUKH, €ro
OTJIMYUAX OT METOJOB €CTECTBEHHBIX U T'YMAHUTAPHBIX HAayK, 00 0COOEHHOCTAX
NPUMEHEHUS MaTeMaTHKU JUIS PElICHUS HAYYHBIX M MPUKIAAHBIX 3a7ad. Takum
oOpa3oM, MaTeMaTnyeckoe oOpa3oBaHHE BHOCHUT CBOU BKJAJ B (hOpMUPOBaHHE
oO111e# KyJIbTYphI Y€JIOBEKA.



N3yuenne wmaTeMaTHKH CHOCOOCTBYET OACTETUYECKOMY  BOCIHTAHUIO
YeJ0BeKa, MOHMMAHHUIO KPacoThl M U3SIIECTBA MATEMATHUYECKUX PACCYXKIACHUU,
BOCITPUSTUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[IpuopureTHbiMu T1IeTsIMM OOydeHHs: MartemaTtuke B 10—-11 kmaccax Ha
yrayOaéHHOM YPOBHE ITPOJIOJKAIOT OCTABATHCS:

(dopMHpOBaHHE IIEHTPATBHBIX MAaTEMAaTHYECKUX ITOHITUH (YKCII0, BEITUYMHA,
reoMeTpudeckas (Gurypa, nepeMeHHasi, BEpPOSTHOCTb, (YHKIHS, MPOM3BOIHASI,
UHTETpaj), OOECIEeYMBAIOMINX  IMPEEeMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTH4eckoro oOpa3oBaHUs OOYYAIOMIMXCS; MOJBEACHHE OOydaromumxcs Ha
TOCTYITHOM [Tl HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEeMAaTHKH U OKPYKAIOIIEr0 MUPA, TOHUMAHHIO MaTEMAaTUKU KaK
gacTh OOMmEeH KyJIbTyphl UEJIOBEYECTBA; PA3BUTHE HHTEIUICKTYalbHBIX |
TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs,

TIO3HABATEIbHOW AaKTUBHOCTH, HCCIICAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUS,  WHTEpeca K  HM3YYCHHI0O  MaTeMaTukd;  (OPMHUPOBAHHE
(YHKIIMOHAILHON MaTeMaTHYECKONW TPAMOTHOCTH: YMEHHUSI

pacrio3HaBaThb MATEMAaTUYECKUE ACIIEKTHI B PEAJIbHBIX JKM3HECHHBIX CUTYAlUsIX W
OpU HM3YyYEHUU JAPYIMX Y4YE€OHBIX IPEAMETOB, IPOSIBICHHUS 3aBUCHUMOCTEH M
3aKOHOMEPHOCTEHM, (OpMYyIUpOBATh HMX Ha S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIM MAaTEMAaTUYECKUH amapar s
peleHns NPaKTUKO-OPUEHTHPOBAHHBIX 3a7a4, UHTEPIPETUPOBATh U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JMHUAMHM coAepkaHusi Mmarematuku B 10-11 xk;maccax
yrIyOn€HHOTO ypoBHS sBISOTCA: «Yucma W BblUMCICHHS», «AnreOpay
(«AnrebOpanyeckue BBIpOKEHUS», «YpaBHEHHS W HepaBeHCTBay), «Hauama
MaTeMaTHuecKkoro asammza», «l'eomerpus» («['eomerpuueckue QuUrypbl m ux
CBOMCTBa», «JVI3MepeHHe TreoMeTpuYecKux BeIuuuH»), «BeposTHOCT U
CTaTUCTUKa». JlaHHbIE JMHUM pa3BUBAIOTCS  MapalIeNbHO, Kaxkiaas B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JIPYIOH,
a B TECHOM KOHTakTe M B3auMmoneicTBuu. Kpome 3TOro, ux oObeIuHsET
JOTUYECKas  COCTaBIAOIIAs, TPAAUIMOHHO TMpPUCYyIlas MaTeMaTHKe |
IPOHMU3BIBAIOLIAS BCE MAaTEMATUYECKHE KYypChbl M COJIEp)KaTelIbHbIE JIMHUU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUME «yMEHHE OIEPUPOBATH
HNOHATUSAMU: OIPEACIICHHE, AKCUOMa, TEOPEMa, CIIEJACTBHE, CBOWCTBO, INPHU3HAK,
JIOKa3aTelIbCTBO, PaBHOCWIbHbIE (DOPMYJIMPOBKH, yMeHUE (OpMyIUpOBaTh
oOpaTHOE M MPOTHBONOJOXKHOE YTBEPKIAEHUE, MPUBOJUTH MPUMEPHl U
KOHTPIPHUMEPBHI, HCIIOIB30BATh METOJ MATEMaTUYECKONM HHIYKLHH, IPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKICHUs NPHU PEIIECHUU 3a7ad, OLEHUBATH JIOTHYECKYIO



MPaBUIBHOCTh PACCYXKIACHHUI» OTHOCUTCS KO BCEeM Yy4eOHBIM Kypcam, a
dbopMHUpOBaHUE JIOTHUECKUX YMEHHI pacTpeiessieTcsl T0 BCeM rojaM OoOydeHUs
Ha YPOBHE CPEIHEro o01Iero o0pa3oBaHus.

B cootrBerctBun ¢ ®I'OC COO wmartemaTuka sBISETCS 00s13aTEIbHBIM
npeIMeToM Ha JaHHOM YpoBHe oOpa3oBanus. Hactosiedt mporpammoi mo
MaTeMaTHKe MpeaycMaTpPUBAETCS M3yUYeHHE y4eOHOro npeamera «MaTeMmaTuka
B paMmKax TpEX ydeOHbIX KypcoB: «Ajiredpa M Havalla MaTEMaTHYECKOTO
aHanuza», «['eomerpusi», «BepostHocTh u cratuctukay. ®dopmupoBanue
JIOTUYECKUX YMEHUN OCYIIECTBISICTCS HA MPOTSHKEHUM BCEX JIET OOy4eHHUsl Ha
YpOBHE CpenHero oOmiero oOpa3oBaHMs, a 3JEMEHTHI JIOTMKH BKIIOYAIOTCS B
coJiep>KaHNe BCEX Ha3BAHHBIX BBILIE YUEOHBIX KYPCOB.

OOmiee KOJNMMYECTBO 4YacoB, HAIMpaBJICHHBIX Ha HW3y4YeHUE MaTeMa-

TUKUA Ha yriyOiaeHHoM ypoBHeE — 544: B 10 kiacce — 272 daca (8 4acoB B HEZIEIO),
B 11 ximacce — 272 yaca (8 yacoB B HEJIEJIIO).

Y4eOHblii Kypc «AJiredpa 1 Ha4aJIa MATEMATHYECKOT0 AHATH32)

Ha n3yuyenue yuebHOro Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a»
oTBoauTcs 272 4vaca: B 10 kimacce — 136 gacoB (4 yaca B Heznento), B 11 kimacce —
136 yacoB (4 Jaca B HEJIEIIO).

Yuebnnlii kypc «I'eomerpus»

Ha uzydenue yue6Horo kypca «I'eomerpusi» Ha yriyOoJI€HHOM ypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegeno), B 11 kinacce —
102 gaca (3 yaca B HezeNIO).

Y4yeOHblil Kypce «BeposITHOCTD U CTATUCTHKA)

Ha w3yuenne ydeOHOTO Kypca «BepoSTHOCTP W CTAaTUCTHKA» Ha
yriyoJIecHHOM ypoBHE oTBoautcs 68 yacoB: B 10 kmacce — 34 daca (1 gac B
Henento), B 11 kimacce — 34 gaca (1 yac B Hezelo).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIMN O0YYaIOUIErocsi KaKk aKTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCHUHCKOrO O0OIIeCTBa, MPEJICTaBICHHE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
IpoLeAyp TpakJaHCKOTO oOmecTtBa (BBIOOpPHI, OMPOCHI W JAPYroe), yMEHHe



B3aMMOJICHCTBOBAaTh C COLHMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSMU 1 Ha3HAYEHUEM; 2) NATPHUOTHYECKOT0 BOCTIMTAHMA:

c(OPMUPOBAHHOCTh POCCUICKON IpakJTaHCKON UAEHTUYHOCTH, YBAKEHUS K
IIPOIIVIOMY M HACTOSAILIEMY POCCUMCKOW MAaTEMAaTUKH, LIECHHOCTHOE OTHOLIEHUE K
JNOCTHKEHUSIM POCCUMCKMX MAaT€MAaTUKOB M POCCHUMCKOM MaTeMaTH4eCKOU
IIKOJIBI, MCIIOJB30BAHUE 3THUX JAOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHSX,
cepax >KOHOMHKU; 3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE JTYXOBHBIX IEHHOCTEN POCCUIICKOro Hapoia, COPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, TUYECKOIO MOBEACHUS, CBA3AHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHM HAyKUM M JESTEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIAJa B IOCTPOEHHE YCTOWYMBOro Oynayuiero; 4) 3CTeTH4ecKOro
BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUDY, BKJIIOYAs] ACTETUKY MAaTEMaTUYECKUX

3aKOHOMEPHOCTE, 00bEKTOB, 3a]1a4, PEIICHUHN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTU4YECKUM AacCIleKTaM pAa3JIu4HbIX BHJIOB HCKYCCTBA; 5) (PHM3MYECKOro
BOCIIMTAHUA:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSITh MaTeMAaTUYECKUE 3HAaHUA B
MHTEpecax 30pOBOro M OE30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JI0pPOBBIO (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, peryisipHas pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILIEHCTBOBAHHE
IOpU 3aHATHUAX CHOPTHUBHO-03JOPOBUTEIBHON NIEATEIBHOCTHIO; 6) TPyAOBOIo
BOCIIUTAHMA:

TOTOBHOCTH K TPYJly, OCO3HaHUE LIEHHOCTHU TPYAOII00US, UHTEPEC K PA3IUUHBIM
chepam MpoPeCcCHOHAILHON NEATEIbHOCTH, CBS3aHHBIM C MATEMAaTUKOW M e
NPUWIOKEHUSIMUA, YMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayiiel npodeccun u
pealin30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpa30BaHWIO Ha MPOTSHKEHUH BCel
KWU3HU, TOTOBHOCTh K AKTHUBHOMY Yy4YacTHIO B PEUICHWU MPAKTUYECKUX 3a]1a4
MaTeMaTUYECKOW HAPABIEHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh DKOJOTUYECKOM KYJbTYphl, TOHHUMAHHUE BIUSHUSA
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOM
Cpenbl, OCO3HAaHHE TJIOOAJIBHOIO  XapakTepa dSKOJOTUYECKUX  MpoOJieM,
OpHEHTAallMsd HAa NMPUMEHEHUWE MATEMAaTUYECKUX 3HAHUM U1 pElIeHUs 3aJad B
o0JacTu OKpYXKaromiel Cpeapl, IUIAHWPOBAHHE TIOCTYNKOB W OLEHKH UX
BO3MOXXHBIX TMOCJIEICTBUM MJI1 OKpYKAroWEel Cpeibl; 8) IEHHOCTH HAy4HOTO
MO3HAHUS:



c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH, TOHUMAHUE
MaTEeMaTUYECKOM HayKu Kak cepbl YEIOBEUECKOU AeATEIbHOCTH, HTANIOB €€
Pa3BUTHS U 3HAYMMOCTH JIJIS1 PA3BUTHUS LIMBUJIM3AMHU, OBJIAJEHUE A3bIKOM
MaTeMaTUKU U MaTEMaTHUYE€CKON
KyJIbTypOd KakK CPEACTBOM MO3HAHHUS MHPA, TOTOBHOCTHb OCYIIECTBIISITh
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B pesynabTare wu3ydyeHHWs MaTeMaTHKH Ha YPOBHE CpEIHEro OOIIero
oOpazoBanusi y oOydJaromerocs OyayT chOPMHPOBAHBI T03HABATEIbHEIC
YHHUBEpCAJIbHbIC yYeOHbIC JCUCTBUS, KOMMYHHKATHBHBIC YHUBEPCAJbHBIC
y4eOHbIC JCUCTBUS, PETY/SITUBHBIC YHUBEPCAJIbHBIC Yy4YeOHBIC JICHCTBUS,
COBMECTHAS JICSITEITbHOCTb.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbBIE 1eHCTBUS
ba3oBble jlornyeckue aeicTBus:

BBISIBJSITH M XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MATEMaTHUECKUX
OOBEKTOB, TOHATUNA, OTHOLICHUH MEXIy MOHATUAMH, (POPMYIHUPOBATH
olnpeaeNeHus HOHSTHH, yCTaHaBIIMBAaTh CYLIECTBEHHBII pU3HaK
KJacCU(pUKALlMK, OCHOBaHUS  Juis OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IPOBOAMMOIO aHa/KM3a; BOCIHPHUHUMATH, (HOPMYIUPOBATH U MPEOOPa3OBHIBATH
CYXKIECHUS: YTBEPAUTEIIbHbBIE
U OTpHILaTeIbHbIC, €IWHUYHbIC, YACTHbIE M OOIUE, YCIOBHBIC, BBISBIATH

MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONECHUAX U YTBEP)KICHUSX, MpeuiaraTb KpUTEPUN IS
BBISIBJICHUSI 3aKOHOMEpPHOCTEH M  MPOTHBOPEUMIA; JeNnaTh BBIBOABI C
UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHAYKTUBHBIX
YMO3AKJIFOUCHUI, YMO3AKIOYEHUI IO aHaJIOTWMU; MPOBOAMTH CAMOCTOSITEIBHO
JI0Ka3aTeNbCTBA MATEeMATUUYECKUX YTBEPKACHUN (TpSMbIE M OT MPOTHUBHOTO),
BBICTpAauBaTh apryMEHTALMI0, [PUBOJUTH HpPUMEPbl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKIECHMSI U BBIBOJIBI; BHIOMpATh CIIOCOO PEILICHUS
y4eOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHHS, BBIOMPATH
HauboJee MOAXOIALINI C YIETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibcKkue 1eiCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEN0BATENbCKUI HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOIPOCHI,  (PUKCUPYIOIIUME  IPOTHUBOpEYHE,  MpolieMy,



yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POPMUPOBATH THIOTE3Yy, apryMEHTUPOBATH
CBOIO TMO3UIMI0, MHEHHUE; TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN
AKCTIEPUMEHT, UCCIICIOBAHNE

M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOoro OOBEKTa, SIBICHUS,
MpoIiecca, BBISIBJICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SIBICHHSMU,
MPOIIECCaMM; CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOINCHUS U BBIBOJABI 10
pe3yibTataM  MPOBEAEHHOTO  HAONIONCHWS,  WCCICJOBAaHUS,  OIICHHBATH
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3YyJIbTAaTOB, BBIBOJOB U  OOOONICHUI;
MIPOTHO3UPOBATH BO3MOYKHOE pPa3BUTHE MPOIIECCa, a TAKKE BBIJBUTATh

IIPEANOJIOKEHNSI O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.
Pabora ¢ nunopmanmeii:

BBISBIIAITH 1e(UIIUTH HH()OPMAINH, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOIIPOC
U JUIS pelleHus 3aJayd; BHIOMpaTh MHPOPMALMI0O M3 MCTOYHUKOB Pa3IUYHBIX
THUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIPETHPOBATH HH(OPMALIUIO
pa3MUYHBIX BUIOB M (OPM TPEACTABICHHS; CTPYKTYPHUPOBaTh HH(OpMaIuIo,
NPECTaBIATH €€ B pa3IHyuHbIX Gopmax,

WUTIOCTPUPOBATh TpaguUyeckH; OLEHWBAaTh HAAEKHOCTh HMH(OPMAIHUU TI0
CaMOCTOSTENIEHO C(HOPMYITHUPOBAHHBIM
KPUTEPHSIM.
KomMMyHUKaTHBHBIC YHUBEPCAJbHBIE YUeOHbIE
AeMCTBUA:

BOCIIPHHUMATH U (HOPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMHU
M LEeIIMHU OOILIeHHUs, SCHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M TMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy pEIICHHs 3a/1auH,
KOMMEHTUPOBATh IOJYYEHHBIA pe3yJbTaT; B XOJe OOCYXIEHHUS 3a7aBaTb
BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MpoOJeMbl, pelaeMol 3aaadd,
BBICKA3bIBaTh WJIEW, HAIlCJICHHbIE HA TIOMCK PpEIIEHHs, COIOCTAaBIISATH CBOM
CYXICHHS C CY)KICHUSAMH IPYTUX YYaCTHUKOB IUAI0ora, OOHapyKUBATh Pa3Inune
¥ CXOJICTBO TO3ULIMH, B KOPPEKTHOH Popme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU
BO3PAXECHUS; NPEACTABIATh pe3yJIbTaThl pPELICHUS 3aJaud, SKCIEPUMEHTA,
UCCIIEIOBaHMSI, TPOEKTa, CAMOCTOSITENIbHO BbIOWpaTh (hOpMaT BBICTYIIJICHUS C
yu€TOM 3a/1a4 MPe3eHTAUN U 0COOCHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHBIE 1eHCTBUS
Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILIEHUs 3a7a4l, BBIOUPATh CIIOCOO pelIeHUs ¢
Yy4ETOM  MMEIOIIUXCS  PECypCcoB M COOCTBEHHBIX  BO3MOXXHOCTEH,



apryMEHTUPOBATh W KOPPEKTHPOBATh BapUAHThl PEIICHHA C YYETOM HOBOM
uH(bOpMaIUu.
CaMOKOHTPOJIb:

BIAJE€Th HaBbIKAMU  [I03HABATEJIbHOW  pe(diekcuu Kak  OCO3HaHMs
COBEPIIAEMBIX JEHCTBUN U MBICIIMTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh
crnocobamMu CaMOMPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTaTa pelieHus
MaTEMaTUYECKOM 3aJa4yM; NPEIBHUIETh TPYJHOCTH, KOTOPHIE MOTI'YT BO3HHKHYTb
IIPU PELIEHUU 3a]1a4H,

BHOCHUTb KOPPEKTHUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalICHHbIX OIIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ynbpTaTa Lelu U YCIOBUSIM, OOBSCHATh TPUUUHBI

JOCTHKEHHS WA HEJOCTIKEHUS PE3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAaS AEeATECJIBbHOCTD:

MOHUMATh U HCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHONW W WHIWBHUIYATHHOM
paboThl TIpW pelieHHnH YYeOHBIX 3a7ad, NPUHUMATh I1eb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pabOTHI, paclpeeNsaTh
BUJIBI paboT, JOTOBAapUBATHCSA, OOCYXKIAaTh TMPOIECC W PE3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJLKHX JIIOJIEH; yJ4acTBOBaTh B TPYIIOBBIX (opMax
paboThl (0OCyXaeHus, OOMEH MHEHHMH, «MO3rOBbIE IITYpMBI» U HHBIC),
BBITIOJHATH CBOIO YacTh PabOThI M KOOPJIMHUPOBATH CBOW JIEHCTBUS C JAPYTUMHU
YJICHAMH KOMaHJbl, OIICHUBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOJYKT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

COLEP KAHUE OBYYEHHUSA kypca Aaredpa m Hayajga aHaIM3a
(YyriryOJieHHBbIH YPOBEHb)
10 KITACC

Yucsia ¥ BIYMCICHUS

Pannonaneubeie yncna. OOBIKHOBEHHBIE U JACCSITUYHBIC IPOOH, TMPOIEHTHI,
OeckoHeuHble nepuogudeckue apodu. [IpumeHenne apoOel W MPOLEHTOB IS
peuieHusl NPUKIAJAHBIX 334a4 M3 PA3JMYHBIX OTpaciied 3HaHUM M peabHON
KU3HU.

JevictButenpHple uucna. PanuoHanpHble W UPpPALMOHAIBHBIE YHCIIA.
ApudmeTnueckue omepalnudd € JICUCTBUTEIBHBIMH  YHMCIaMU. MomdyJb



JEHCTBUTENHLHOTO YKCTa U €ro cBoiicTBa. [IpnbnmkxEHHbIe BRIYUCICHUS, IPaBUiIa
OKpYTJICHHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenbp ¢ 1enbiM mnokasareneMm. bunom HeroTtona. Hcnonb3zoBanue
noaxonasimed  Gopmbl  3amMCcH  JEHCTBUTEIBHBIX  4YMCENl I PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHH U €ro CBOMCTBA.

CrerneHp C panMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBA, CTENEHb C
JNEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. [lecatnuHble U HaTypajbHbIC
JoTapu(MBbI.

CuHHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKAECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb
ypaBHeHMs. PaBHOCWIbHBIE YpaBHEHUs W YpaBHEHUsS-CIEACTBUsS. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OcHOBHBIE METOJIbI PELICHUS LENbIX U JAPOOHO-pAIllMOHATIBHBIX ypaBHEHUN
Y HEpPABEHCTB. MHOIOUJIEHbl OT OJHOM NEpeMEHHOW. [[eneHne MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHOrouneHsl ¢  LEJbIMU
ko3 unmentamu. Teopema Buera.

[Ipeo6pa3oBaHust YUCIOBBIX BBIPAXKEHHM, COEPIKAIUX CTENEHN U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/BI peneHns
UppaIMOHAIbHBIX YPAaBHEHU.

[loka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbI PELIECHUS MOKA3aTEIbHBIX
YPaBHEHUM.

[IpeobOpazoBanue BeIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapubmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
Jorapu(pMHUYECKUX YpaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKUE bopMyIIBL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpU4eCKUX YpaBHEHU M.

Pemenne cucreM nIMHENHBIX ypaBHEHHMU. MarTpuua CHUCTEMBI JIMHEHWHBIX
ypaBHeHU. OmnpeaenuTenb MaTpuibl 2X2, €ro TE€OMETPUYECKHM CMBICH U
CBOWCTBA, BBIYHUCIICHUE €TI0 3HAYEHHUsI, IPUMEHEHUE ONPENEIUTENS ISl PEIIEHUS
CHCTEMBI JIMHEMHBIX ypaBHEHHMU. PemieHue npukiagHbpXx 3a7ad € HOMOUIBIO
CHCTEMBI JIMHEMHBIX YypaBHEHUU. lcciaenoBaHue TMOCTPOCHHONM MOJEIUA C
IIOMOIIBIO MATPHI] U OTIPEIEITUTETEN.

[TocTtpoeHne mMaTeMaTHYECKHMX MOJEJIEN PEalbHOM CUTYalluU C MOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHEHME ypaBHEHNH M HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 3a/Jay M 3aJad U3 PA3NUYHBIX 00JIACTEH HayKu M peasbHOM
KU3ZHU.

DyHKIUHN U TPAPUKH

OyHKIMA, CrMocoObl 3amaHus (QyHKuMH. B3anmHO oOpaTHble (GYHKIIUH.
Komnozunus ynkumii. I'paduk yHkimu. DaeMmeHTapHbIE NPeoOpa3zoBaHUs
rpaukoB QyHKIIHIA.

OobnacTh ompeneiaeHuss 1 MHOKECTBO 3HaueHu QpyHkuuu. Hynu ¢yHkimm.
[IpoMexXyTKH  3HAKOMOCTOSHCTBA.  YETHBIE UM HEUETHBIE  (PYHKIIMH.
[lepuonuueckue pynkuuu. [I[pomMexyTk MOHOTOHHOCTH (QYHKUIHUUA. MaKCUMyMBbI
U MUHUMYMbl GyHKUMUA. Hambomnplee W HamMmeHblIee 3HAYCHUS (PYHKIUMU Ha
IIPOMEXKYTKE.

Jluneiinas, KBagpaTU4Has W JAPOOHO-TMHEHHAs (QYHKIHMH. DIIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas QpyHKIMS C HATypaJIbHBIM M IIEJIbIM MOKa3zaTenem. E€ cBolcTBa
u rpaduk. CBoiicTBa u TpaduK KOpPHS N-Oi CTEMEHW Kak (DyHKIMH OOpaTHOM
CTEIEHU C HATYypaJIbHbIM IMOKA3aTeJIEM.

[TokazatenpHast U jorapupmMuyueckas (QYHKIMH, UX CBOMCTBA W rpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelICHUs] YpaBHEHUM.

TpuroHomeTpuueckass OKPYKHOCTb, ONPENEIICHHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pPEalbHBIX IIpollecCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCcKOro aHajin3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHHUSA MOCJEA0BaTEIILHOCTEH. MeTox
MaTeMaTU4eCKOn VHTYKIIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
nocieaoBaTeabHOCTU. VICTOpUST BO3HUKHOBEHUSI MAaTEeMaTUYECKOTO aHAIN3a Kak
aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHedHO
yObIBaromiasi reomerpudeckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH
reOMETPUYECKON Iporpeccuu. JIMHENHbIN U 3KCIIOHEHIMAIIbHBIN pocT. Huco e.
@opmMmyna CIOXKHBIX MPOUEHTOB. lCHoiab30BaHUE NPOTPECCHUU ISl PEUICHUS
peaNbHBIX 3a]1a4 MIPUKJIATHOTO XapaKTepa.

HenpepriBuble (QyHkiuu U ux cBoicTBa. Touku pa3pbiBa. ACHMIOTOTHI
rpadgukoB ¢yHkuuii. CBolcTBa (YHKIMI HEMPEPHIBHBIX Ha oTpe3ke. Meroa
WHTEPBAJIOB JUIsl PELICHHUS HEpaBEHCTB. lIpuMeHeHHE CBOICTB HENPEPBHIBHBIX
(GyHKUMNA U1 pelieHus 3a1ay.

[TepBast u BTOpas nmpousBoaHble GyHKIMU. OnpeaeneHue, reoMeTpuIecKui
U (U3MYECKUH CMBICI TMPOU3BOJHON. YpaBHEHHE KacaTelbHOW K Tpaduxy
byHKIUH.



[TIpousBogubie  sneMeHTapHbIX  QyHkOumil.  [IpousBomHas  CymMbl,
IIPOM3BENICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOX€eCTBO, OIlepaldd HaJ MHOXKECTBAMM M HX CBOWCTBA. [[narpammebl
Ditnepa—Benna. IlpuMeHeHHME TEOPETUKO-MHOXXECTBEHHOrO —ammapara Jjis
ONMCAHUs PEATBbHBIX IPOLIECCOB U SBJICHUM, IPU PELICHUU 3a1ad U3 JAPYIUX
y4€OHBIX NPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHHS.

11 KITACC

Yucnaa v BBIYMCICHUA

HarypanbHbie u nensle yucna. [IpumeHeHne npu3HakoB JAEIUMOCTH LIENIBIX
yrcen, HauOoapluii oo aenutens (nanee — HOJ) u HaumeHbiee oO1ee
kpatHoe (manee — HOK), ocratkoB mo moaynto, airoputma EBkimpa mis
pEIICHUS 3a7a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble ymcna. AnreOpandeckas U TpUTOHOMETpHuecKas (HOpMbl
3aMUCH KOMIUIEKCHOTO 4Hclia. ApudMETHYECKUE ONepali ¢ KOMIUIEKCHBIMU
yuciaamu. M3o00pakeHHEe KOMIUIEKCHBIX YHCENT Ha KOOPIUHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenune
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHus (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

CucremMa W COBOKYIHOCTh YpPAaBHEHUHW W HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CHCTEMBI-CIIC/ICTBUSI. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH. Pemenue TPUTOHOMETPUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJBI PEHICHHUS TOKa3aTebHBIX U  JIOTapu(MHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbBI PEIICHUSI CUCTEM U COBOKYIHOCTEW pallMOHAIBHBIX,
UppaImoHaIbHbIX, IOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad U 3ajJad W3 Pa3IUu4HbIX 00JIacTe HAyKu M pealbHOU
YKU3HU, HTHTEPIIPETALUS MOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPaPUKH



I'paduk xommosunuu (yskuuid. ['eomerpuueckne oOpaszbl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJIWHATHOM IIOCKOCTH.

Tpuronometpuyeckue GyHKINHN, UX CBOWCTBA U TpadUKU.

I'padmueckue mMeToabl pelieHus ypaBHEHUN U HepaBeHCTB. I'paduueckue
METO/Ibl PELIECHNUS 3a]a4 C apaMeTpamH.

Hcnonb3oBanue rpadukoB (YHKUMN A7 UCCIEIOBAHMS IPOLIECCOB U
3aBHUCHUMOCTEH, KOTOPbIE BO3HHUKAIOT MPH PEIICHUU 33ad U3 IPYTrUX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HHU.

Havana maTemMaTH4ecKOro aHaJm3a

[IpuMeHeHue NMPOU3BOAHON K MCClieI0BaHUI0 (YHKIIMH HA MOHOTOHHOCTh U
3KcTpeMyMbl. HaxokaeHnwe  HauOospIIero ¥ HAMMEHBIIETO  3HAYEHHM
HENpepbhIBHON (QYHKIIMHM Ha OTpPE3Ke.

[IpuMeHeHne NpPOM3BOJHON JUIsl HAXOXKIEHUS HAWIYYIIEero pPEIIeHHUs B
OPUKIAJAHBIX 3ajayax, [JIs ONpeNeieHHs CKOPOCTH M YCKOpPEHUs Ipoliecca,
3a1aHHOTO (POpMYIIOH MK TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBOoOOpa3HbIX. [lepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpain. ['eomerpruueckuit CMBICII VHTEerpaia. Brruucnenue
onpenes€éHHoro uuTerpaia mno gopmyne Hetotona-JIeibunua.

[IpumeHeHue uHTErpajia A HaXOXKJACHUS IUIomajed IUIOCKUX (Quryp u
00BbEMOB T€OMETPUUYECKHX TE.

[Tpumepsl pemeHuit nuddepeHanbHbIX ypaBHEHUN. Marematuueckoe
MOJICJIMPOBAaHUE PEAbHBIX MPOLECCOB C MNOMOUIbI0 U PepeHInanTbHbIX
YPaBHEHHUM.

COAEP KAHUE OBYYEHMUS kypca «I'eomerpust» (yriy0JeHHbIH
YPOBEHB)

10 KJIACC

IIpsimMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE TOHATHS  cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. lloHsATHEe 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CICIACTBUS U3 HUX.

B3aumHOE pacrnosiokeHHe MpsIMBIX B IHPOCTPAHCTBE: IEPECEKArOIIHecs,
napajielbHble M CKpeuBaromuecs npsmbie. [Ipu3Haku CcKpelmuBaroumxcs
npsameiX. IlapasnenbHOCTH  HPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuleJibHble TpPSMbIE B IPOCTPAHCTBE, MapaJJICIIBHOCTh TPEX MPSAMBIX,
NapauleIbHOCTh MpsIMOM M IIockocTu. IlapamnensHoe M LEHTpalbHOE



npoeKkTupoBanue, n3obpaxenue ¢uryp. OCHOBHBIE CBOMCTBAa MapayljIeIbHOTO
npoekTupoBanus. M3o0OpaxeHue Quryp B mapajuiebHOM MPOEKUUU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM, YIOJI MEXAY IPAMBIMH B IIPOCTPAHCTBE.
[TapajuienbHOCTH ~ IUIOCKOCTEW: — NApaJUICNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajuleJbHBIX MIockocted. [Ipocrelinne mnpocTpaHCTBEHHbIE (UTYpHl Ha
IIJIOCKOCTU: TETPAdP, MApAJIIEIEIUIIE, TIOCTPOCHUE CEUEHUMN.

[leprieHIUKYIISIPHOCTD IIPSMOW M INIOCKOCTH: INEPIIEHINUKYJISPHBIE IPSIMBbIE
B IIPOCTPAHCTBE, INPSMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K INIOCKOCTH,
IIPU3HAK NEPHECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O IPSIMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE
OT TMOpsAMOM 1O  TUIOCKOCTH, TPOEKIUs  (Purypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIOCKOCTEW: MPU3HAK IEPHNEHAUKYJIAPHOCTH  ABYX
IWIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIAPaX.

YTIiabl B IPOCTPAHCTBE: Yroa MEXAY HPSIMON U INIOCKOCTHIO, BYI'PaHHBIN
yTOJl, IMHEUHBIM Yo ABYIPaHHOTO yria. TpéXrpaHHbI 1 MHOTOI'PAHHBIE YTJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHtHoro yria. CBoicTBa IIOCKUX U
JBYIPAHHBIX YTJIOB TPEXTPAHHOrO yriia. TeopemMbl KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrOTpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHast TPU3Mbl, OOKOBasI U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MNpsSIMOYrOJbHBIM MapajUlelieNuIle]] W €ro CBOMCTBA.
Kparuaiime mnyTd Ha NOBEPXHOCTHM MHOTOTpaHHMKA. Teopema Oiunepa.
[IpoctpanctBennass teopema Iludaropa. IMupamuma: n-yronpHas mnupamuia,
npaBwibHas U yceu€HHas nupamuiabl. CBoilcTBa péOGep M OOKOBBIX TpaHE
NpaBWIBHOW mupamuiel. [IpaBunpHbIE MHOTOTPAHHMKHU: MPABWIbHAA MPHU3MA H
IIpaBWIbHAs IUpPaMHJA, IMPABWIbHAS TPEYrojbHAas NUPaMUIAa W IPABUIbHBIN
TeTpasap, KyO. IlpencraBieHue o NpaBUIBHBIX MHOTOTPaHHMKAaX: OKTa’p,
JNOAECKAdIP U UKOCADIP.

Bbruncnenue 5»1€MEHTOB MHOTIOIPAaHHUKOB: pé&Opa, AuaroHald, YIibl.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IJIOLIAJh OCHOBAHMM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSAMON MIPHU3MBI.
[Tnomane OOKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHOW MHpaMUbI,
TeOpeEMa O IUIOLIAAN YCEUEHHON TUPAaMUIBI.

CumMmeTpuss B IPOCTPAHCTBE. OJEMEHTBl CHUMMETPUM IPABHUIIBHBIX
MHOTOTPaHHUKOB. CHMMETpuss B MpPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajulelIenunea, CUMMETPUs NPABUIIBHBIX NPHU3M, CHUMMETPHUS IPAaBHIBHOU
UpamMuIbl.



BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHANPABJIEHHBIE M MPOTHUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPbL. PaBEeHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMM:
CJIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKCHHE
BeKTOpa Ha umciio. CBOMCTBA CIOXKEHHS BEKTOPOB. (CBOICTBA YMHOXKEHHUS
BekTopa Ha  uucio. [lomsatme  xoMIutaHapHele  BeKTOpbl.  [Ipm3Hak
KOMIUIAHAPHOCTU TPEX BEKTOpoB. I[IpaBwiio mnapamienenunena. Teopema o
Pa3IOKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsmoyronbHas
cucrteMa KoopAauHaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMHU BEKTOpPa M KOOPAMHATAMM TOYEK. YIOJI MEXKIy BEKTOPAMH.
CkansipHO€ IPOU3BEAECHUE BEKTOPOB.

11 KITACC

Tejia BpameHus

[loHsATHA: UMAWMHApPUYECKAs MOBEPXHOCTb, KOHHMYECKAas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, O0Opasylollre MOBEpXHOCTe. Tema BpalleHHs:
UUIMHAP, KOHYC, YCE€UYEHHBIM KOHyc, cdepa, map. B3aumHoe pacmnosiokeHue
cheppl U IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha 1iockocTu. Pa3BépTka munmmuapa u konyca. Cummerpusi chepsl U
niapa.

O6bEém. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO TMapajuieienunena u cieactBus u3 He€. OObEM mpsmoil u
HAKJIOHHOM MIPU3MBbI, HWIMHAPA, MUPaMUJIbl U KoHyca. OO0BEM 11apa ¥ MapoBOro
CErMeHTA.

KoMOunanmu Tten BpamieHus W MHOrOrpaHHUKOB. [Ipu3ma, BmHcaHHas B
UWIMHAP, ONHMCaHHas okoyio uuiauHapa. Ilepecedyenune cdepsl W mapa c
mockocThio. Kacanue mapa u chepsl miockocThio. [ToHsTHE MHOTOrpaHHUKa,
OMMCAaHHOTO OKOJIO c(eprl, chepbl, BIMCAHHOW B MHOTOIPAHHUK WU TEJO
BpAaLICHUS.

[Inomaap MOBEPXHOCTH IMIMHIPA, KOHYCA, MJIOWAAb chepbl U €€ JacTeu.
[lonobue B mpoctpancTBe. OTHOIIEHUE OO0BEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx uryp. IlpeoOpazoBanue nonodusi, romorerus. Pemenue 3anay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

IlocTpoeHue ced4eHMM MHOTOIPAaHHUKOB H  TEJI BpAICHMS: CEYECHUS
UuIMHApa  (MapajuielbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca
(mapasuiesbHble OCHOBAHMIO M MPOXOJSLIME 4Yepe3 BEPIIMHY), CEUEHHUs IIapa,
METOAbl  IOCTPOCHUS CEYEHUM: METOJ  CIEJ0B, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ, IIEPEHOCA CEKYLIEH IIJIOCKOCTH.



BekTOpHI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haja BeKTopaMu. BektopHoe
YMHOXEHHUE BEKTOpOB. (CBOHCTBa BEKTOPHOrO YMHOEHUS. I[IpsMoyrosibHas
cucremMa KoopauHaT B mpocTpaHcTBe. KoopaunHatel BekTopa. Pasnoxkenwue
BekTOpa 1o ©0Oasucy. KoOpAWHATHO-BEKTOPHBIM METOJl TMpU  PEHICHUH
reOMETPUYECKUX 3a7ad.

JABHKEHUA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpaskeHus. JBUKEHUS U PaBEHCTBO (QUTYD.
OOmue cBoiicTBa JABWXKEHHMU. Buabsl ABWKEHMI: NapalljiebHbIA MEPEeHOoC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKAJIbHAs CUMMETPHUS, MOBOPOT BOKPYT IPSIMOIL.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.

COAEPKAHUE OBYYEHMUMA kypca «BeposiTHOCTb M CTATHCTHKA»
(YriryOJieHHBIH YPOBEHB)

10 KUIACC

I'pad, cBsa3wbli Tpad, myta B rpade: 1ukiael u nenu. CreneHb
(BasieHTHOCTB) BepimHbL. ['padbr Ha miockocTu. JlepeBbs.

CnyuailiHple  DKCHEPUMEHTHI  (OMBITBI) W CiIy4ailHbIE  COOBITHA.
DOneMeHTapHble COOBITHS (MCXOAbl). BeposSTHOCTH ClydailHOrO  COOBITHSL.
bnuzocte 4YactoThl U BeposTHOCTH coObITMH. Ciy4ailHble ONBITBI €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanun Haj COOBITUSMU: IIEpECEUCHHUE, 00bEIMHEHHUE,
IPOTUBOIONOXKHBIE CcoObITHS. Juarpammel Oiinepa. dopmyna crnoxxeHus
BEPOSTHOCTEM.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHUE BEPOSITHOCTER. JlepeBo ciydailHOTO
skcniepumenTa.  Dopmyna  nonHoM — BepositHocth.  Dopmyna  balieca.
HezaBucumebie coObITHS.

bunapubiii  ciaywyailHelii  ombIT  (MCHBITaHHWE), YycHeX W HeyJaya.
HeszaBucumele ncnbitanns. Ceprsi HE3aBUCHMBIX UCTIBITAHUN J0 MEPBOTO yCIexa.
[lepectanoBku u dakropuan. Yucmo coderanuit. Tpeyrompuuk [lackams.
®opmyna 6unoma HeroroHa.

Cepus He3aBUCHUMBIX wHcnblTaHuid bepHymmm. CnydaiiHplii BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenmenne  BeposTHocTed. Jlmarpamma
pacnpenenenus. Onepauuu HaJ — Cly4allHBIMA  BeIWYMHaMH. buHapHas
ciay4danHas BennuuHa. [Ipumepsl pacripeneneHuil, B TOM YUCIe T€OMETPUUYECKOE
1 OMHOMHAJIBHOE.



11 KITACC

CoBMmecTHOE paclpeeNieHue ABYX Ciy4YalHbIX BeJWYMH. HezaBucHMBIE
CJIy4aiiHbIE€ BEJIMYHHBI.

Martematuyeckoe OXUJAHUE CIy4yalHOM BeIWMYMHBI (pacrnpeneiaeHus).
[IpuMepbl mpUMEHEHUS] MAaTEMAaTUYECKOTO OKHUJIaHWS (CTpaxOBaHHE, JIOTEpEs).
MartemaTrueckoe okuJaHiue OMHAPHOW ciydyallHOW BeIMYuHBL. MaTeMaTHuecKoe
OKMJAaHUE CYMMBl CJIy4YalHbIX BEJIMYMH. MaTreMaTuyeckoe OKHJIaHHE
T€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpe/iesICHUN.

Jucriepcus W CTaHZAPTHOE  OTKJIOHEHWE  CIIyYalHOW  BEIIMYUHBI
(pacnpeneneHust). Jucnepcus OuHapHOU CIIy4anHOU BEJIMYUHBI.
MareMaTnyeckoe OXWJIaHUE MPOU3BEACHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX
CIy4alHBIX BeJMYUH. J{ucrepcus U CTaHIAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO
pacnipenenenus. [lucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO
pacupenencHusl.

HepasenctBo UeOriméBa. Teopema UeOniméBa. Teopema bepuymnu. 3akon
Oonmpmmx  yucen. BwiOOpouHBIM  MeTOJ  WccienoBaHuil.  Bwibopounbie
xapaktepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHS 110 BRIOOPOUHBIM JTaHHBIM.
[TpoBepka MpOCTEHUIIMX THUITOTE3 C TOMOILBIO U3YUYEHHBIX PaCIpeIeICHUM.

HenpepeiBubie cnyudaiinble BennuuHbl. [Ipumeppl. DyHKIMSA TIIOTHOCTH
BEPOSITHOCTU pacrpeesicHus. PaBHOMEpHOE pacIpelieieHue W €ro CBOMCTBA.
3agauu, IPUBOJAIINE K TOKA3aTEIbHOMY PaCIpEIEICHUI0. 3a1a4u, IPUBOISIINE
K HOPMaJIbHOMY pacnpeneneHuto. @DOyHKUUS IUIOTHOCTH  BEPOSTHOCTH
MOKa3aTebHOIO  pachpenesieHus,  (YyHKIUsA  IUIOTHOCTA  BEPOATHOCTH
HOPMAJIBHOTO pacnpeneneHusi. OyHKIKs IUIOTHOCTU U CBOMCTBA HOPMAJIbHOIO
pacupeneneHusl.

ITocaenoBaTeIbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHMH. 3ajauwu,
NPUBOJSAIINE K pacnpenesiennto [lyaccona.

KoBapuanust nByx cnydaiiHpix BenuuuH. KoddduuueHt nuHEHHON
koppensiiuu. CoBMeCTHBIE HAOMIOJEHUS JBYX BEIMYMH. BbIOOpOYHBIA
kod(ppunmeHT xKoppenanuu. Paznuure Mexay JTUHEHHOW CBA3bI0 M IMPUYHMHHO-
CJIEACTBEHHOMU CBA3bI0. JIMHEHas perpeccus, METOJ HAaMMEHBIINX KBaJIPaTOB.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA U1  HAYAJIA  MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAAHCKOHN MO3UIIMU 00YUaIOIIErocsi Kak akTHUBHOTO
U OTBETCTBEHHOI'O 4YJieHAa POCCHUMCKOro oOIlecTBa, MpeACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM,
MpOIeTyp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI W JPYroe€), YMEHHE
B3aMMOJICUCTBOBATh C COIMAIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUHM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKOW HICHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMaTHKHU, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUUCKMX MATEMaTUKOB U POCCHMCKON MaTeMaTH4eCKOU
IIKOJIbI, MCMOJB30BAHUE OSTUX JOCTHXKEHHH B JIPYrUX HayKaX, TEXHOJOTHSX,
chepax S5KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHUue JTyXOBHBIX LIEHHOCTEH poccHiicKoro Hapo/a,
c(hOpMUPOBAHHOCTh  HPABCTBEHHOIO  CO3HAHHUSA, O3TUYECKOIO0  TOBEICHMS,
CBA3aHHOTO C MPaKTUYECKUM [PUMEHEHUEM JOCTWKEHUW HAyKu W
NEATEeNIbHOCThI0  YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B  IOCTPOCHUE
YCTOWYUBOTO OYyIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAasi 3CTETUKY MaTeMaTH4EeCKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajady, peLIeHnH, paccyXIeHuN,
BOCIIPUUMYHMBOCTh K MATEMATUUECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 3J0pOBOr0 U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 37I0pPOBBIO (370POBOE MUTAHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATHI U

OT/IbIXa, perymnspHas duznueckas aKTUBHOCTB), duznyeckoe
COBEPIICHCTBOBAHNE npu 3aHATHAX CTIOPTHBHO-037I0POBUTEIHLHON
JeSITEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HAaHUE LEHHOCTU TPYIOJOOUs, HHTEpeC K
paznuuHbM  chepaMm  NpodEecCHOHATBHOW  JI€ATENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP



Oynymeld mpodeccnrt W Ppeamu30BBHIBATH COOCTBEHHBIC >KMU3HCHHBIE IUIAHBI,
TOTOBHOCTh H  CHOCOOHOCTh K  MaTEeMaTUYeCKOMY  OOpa3OBaHHUIO W
CaMOOOpPa30BaHUIO HAa MPOTSKEHUH BCEM KWU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PELICHUU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABIECHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KyJNbTYphl, TNOHUMAHUE BIUSHUS
COLHAIBHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOJAHON U COLUAIIBHOMN
Cpenbl, OCO3HAHHE TJIOOAJIBHOrO  XapakTepa SKOJOTMYECKUX MpoldIieM,
OpHEHTAallMsd HAa NMPUMEHEHUWE MATEMATUYECKUX 3HAHUM U1 pElIeHUs 3a7ad B
00JIaCTU  OKpYyXarollleid Ccpenbl, IUIAHUPOBAHUE TIOCTYIIKOB W OLICHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJISL OKPY’KAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH U  OOIIECTBEHHOW TMPAKTUKW, ITOHUMAHHE
MaTEMaTUYeCKOM HayKH Kak chepbl YeIOBEYECKOW MeATETbHOCTH, JTAloOB €€
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIM3ALUMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYeCKON KyJIbTypOll Kak CpeICTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYHIECTBJISITh MPOEKTHYID M HCCIEAOBATEIIBCKYIO JESITEIbHOCTh
WHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIbTATBI «Aaredpa wu Havyaja
aHAIU32)»

Ilo3HaBaTe/bHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS

basoBble jlornyeckue 1eicTBus:

BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHUYECKUX
O0OBEKTOB, TMOHATHH, OTHOIIEHWH MEXAY TMOHATUIMH, (OPMYIUPOBATH
ONIPENIEIICHUS MOHSATH, yCTaHaBJIMBATh CYILLIECTBEHHBIN MIPU3HAK
Kiaccu(ukanuy, OCHOBaHMUS [JIi OOOOIEHHWS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJMMOTI0 aHAJIN3A;

BOCIIPUHUMATh,  (OPMYJIHpPOBATH W  NPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISIT ~ MAaT€MAaTU4ECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3M U
IpOTUBOpEYHs B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSX, MIPEIIaraTh
KPUTEPUH JIJIs1 BBISIBICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUUIL;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJAUTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTEeMaTUYECKHAX
YTBEPKJICHUM (MpsMbIE U OT TMPOTUBHOTO), BBICTPAMBATh aAPIYMEHTAIIUIO,
IPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIECHUS
Y BBIBO/IbI;



BbIOMpaTh crmoco0 pemieHus y4yeOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUAHTOB  PCIIEHUs, BbIOMpaTh HauWOoJiee TONXONAIMUNA C  Y4ETOM
CaMOCTOSITENIEHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eMCTBUA:

UCIIOJI30BaTh BOMPOCHI KAaK HMCCIEIOBATEIbCKUM HHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BONPOCHL,  (GUKCHUPYIOLIME MPOTHBOpEYHE, MpPodIemMy,
yCTaHaBIMBaTh UCKOMOE U JlaHHOE€, (hOpPMUPOBATH THIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIUI0, MHCHHE;

IIPOBOIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
SBJICHUS, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMU, SIBICHUSIMH,
pOLECCaMH;

CaMOCTOATENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJIBI MO pe3yJjibTaTam
IPOBEIEHHOTO  HAOMIOACHUS, MCCIEOBAaHUSA, OLICHMBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHU;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MpOLECcCa, a TaKXKE BbIIBUTaTh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UUUTHI HHPOPMAILIUM, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOWpATh  WH(pOpMAIMI0O W3 ~ HMCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAIIM3UpPOBaTh, CHCTEMATHU3UPOBaTh W HWHTEPIPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS;

CTPYKTYypUpOBaTh MH(MOPMAILINIO, TIPEACTABIATh €€ B pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATh HaJE&KHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eHCTBUS

OO0wmenne:

BOCHPUHUMATh U (HOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LEJSIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpakaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh IIOSCHEHUsS I0 XOAY PELICHHUs 3aJayu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe 00CYX/IeHHS 3a]1aBaTh BOMPOCHI MO CYILIECTBY OOCYX AaeMON TEMBI,
npoOsemMbl, pelaeMod 3ajauyM, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
peLIEHUs, COMOCTABIIATE CBOM CYXICHUSA C CYXKICHUAMU IPYTUX YYACTHHUKOB
nuainora, oOHapyKMBaTh pa3jIMuUe U CXOACTBO MO3ULMUN, B KOPPEKTHOU (hopme
(GopMyIupoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;



IIPEACTABIIATh PE3YJIbTAThl PEIICHMS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEI0BAHU,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpPE3eHTalH1 U 0COOEHHOCTEH ay TUTOPUH.

PeryisiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTABJIATH TUTaH, aJITOPUTM PEIIEHUS 3a/1a4H, BELIOUPATh CIIOCO0 PEIICHHUS C
YYETOM MMEKIIUXCA  PECYpPCOB 51 COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIIEHUM C YYETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIN HHTEJJIEKT:

BIAJCTh HABbIKAMHU  I[IO3HABATEIBHOW pedJeKCHMH KaK  OCO3HAHUS
COBEPILIAEMbIX ACHCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJCTh
crnoco0aMy CaMOTPOBEPKH, CAMOKOHTPOJIS MpOIecca M Pe3ysibTara PelIeHUs
MaTeMaTHYECKOM 3aJ1a4H;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PELICHUU 3a]1auH,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBUE pe3yjbTaTa I1eIW M YCIOBUSM, OOBSICHSIThH
NPUYUHBI  JOCTHXKEHUST WM HEJOCTHXKEHHUS PE3YyJIbTAaTOB JIESITEIbHOCTH,
HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIyaTbHON
paboThl MpH peIIeHUH Y4eOHBIX 3ajlad, MPUHUMATh I€Jb COBMECTHOM
NeATEeILHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, paclpeaciiaTh
BUJIbI paboOT, JOTOBApUBATHCS, OOCYXKIATh TPOIECC € PE3yabTaT padoTHI,
000011aTh MHEHHUS HECKOIBKHX JTIOICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax paboThl (00CYykaeHUs, 0OOMEH MHEHUIA,
«MO3TOBBIE TITYPMbD» U WHBIE), BBHINOJHATH CBOK YacTh pabOTHI W
KOOPAVMHUPOBATh CBOU JEHUCTBUSl C JPYTMMHU YICHAMH KOMAaHJbl, OLICHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI «Aureépa W Havajga aHaau3a»
(YriryOJieHHBIH YPOBEHB)

K koniy oOyuenuss B 10 kiaacce oOydaromuiicss MOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yIbTaThl MO0 OT/EJIbHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucnaa v BBIYUCICHUSA:



CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: PAMOHAIBHOE YHCIIO, OSCKOHEUYHAs
nepuoguyeckass ApoOb, TMPOICHTHI, HWPPANMOHAILHOE YHUCIO, MHOXKECTBa
pPalMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHATh JAPOOM W MPOUEHTHI JUIsl PEIICHUs] MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICN 3HAHUHN U PEATIbHOMN KU3HU;

IPUMEHSTh IPUOIKEHHBIC BBIUMCICHUS, TIPaBUiIa OKPYTJICHUS, TPUKHUIKY
Y OLICHKY PE3YJIbTaTa BBIYUCIICHUN;

CBOOOJTHO ONEPUPOBATH TMOHSITHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOJIXOIAIIYyI0 (GOpMY 3alHuCH JEHCTBUTEIBHBIX YHCEN IS
pELIECHUS IPAKTUYECKUX 3a]a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OTMEPUPOBATH MOHATUEM: ApUPMETHICCKUNA KOPEHb HATYPAIbHOU
CTEIICHU;

CBOOOJIHO  OIEpUpPOBaTh  TMOHSATHEM: CTENEHb C  PaIMOHAIBHBIM
MOKA3aTeIIEM;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: JIOTapu(dM 4YuUCHa, JECATUYHBIC U
HaTypaJbHBIE JIOTapU(PMBL;

CBOOOJTHO OMEPHPOBATH MOHITHUSIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHTECHC
YHCJIOBOTO apryMEHTA;

OIEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT'E€HC YUCIOBOIO
aprymeHra.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHSITUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE ~ ypaBHEHUS W yPAaBHEHUA-CICACTBUS,  PABHOCUJIbHBIC
HEPABEHCTBA,;

OPUMEHSTh Pa3jIMYHbIE METOJbl PEIICHUS pPAIlMOHAIBHBIX U JPOOHO-
pallMOHAJIBHBIX YPABHEHUM, NPUMEHSITh METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOW MEepPEeMEHHOM,
MHOTOWIEH C IeJbIMU KO3(p(UIIMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHATH
JICJICHUE MHOTOYJICHA HAa MHOIOWIEH C OCTAaTKOM, TeopeMy be3y um teopemy
Buera ns pemenus 3anady;

CBOOOJHO OMNEPUPOBATh TMOHITUSMU: CHUCTEMa JIMHEUHBIX YpaBHEHUH,
MaTpula, OMPEACIUTENIb MATpUIbl 2 X 2 W €ro reOMETPUYECKHUU CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpEAEHUTENs] 2 X 2 17 BBIYMCICHUS €ro 3HAYCHUS,
IPUMEHATh ONPENECIUTENIM U PELIEHUsS] CUCTEMbl JIMHEWHBIX YpPaBHECHUH,
MOJICIMPOBAaTh pPEaJbHbIC CUTyalldd C T[OMOIIBK0 CHUCTEMbl JIMHEHMHBIX
YPaBHEHUM, MCCIEIOBATh IOCTPOCHHBIE MOJEIM C MOMOIIBID MATpUll U
ONPENECTUTEIICH, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUNM C KOpPHSAMM g TpeoOpa3oBaHus
BBIPAKCHU;



BBITMIOJIHATH IPE0OPa30BaHNUs YUCIOBBIX BHIPAKEHUHN, CONIEPIKALIUX CTEIICHU
C PaLlMOHAJILHBIM MOKA3aTEJEM;

UCITI0JIb30BaTh CBOMCTBA aorapudmoB IS npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUN;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: UpPpaALMOHAJIbHbIE, NIOKA3aTEIbHbBIE U
jgorapu(MHUUEcCKUe YpaBHEHHUS, HaxOJUTh HX PpEHIEHUS C  TOMOIIbIO
PaBHOCWJIBHBIX MIEPEXOI0B UM OCYLIECTBIISS IPOBEPKY KOPHEH;

IPUMEHATD OCHOBHBIE TPUTOHOMETPUUYECKUE (bopMyJIbl s
peoOpa30BaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEoOXoAuMble (OpPMYNBl JJII PELIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICIMPOBaTh peajbHblEe CUTYallMM Ha S3bIKe aireopbl, COCTaBIAThH
BBIDOKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HUCCIENA0BATh
MOCTPOEHHBIE MOJIEIIN C MCIIOIb30BAaHUEM alllapara aiareopsbl.

DOYyHKIUHN U TPAPUKHU:

CBOOOJHO ONEpUPOBATH MOHATUIMHU: (PYHKIIHS, CIIOCOOBI 3a1aHus (PyHKLIUH,
B3aMMHO O0OpaTHble (DYHKIUU, KOMMO3UIMSA (QYHKUMNA, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: O0JACTb OMPENEICHUS U MHOKECTBO
3HaYeHUI (PYHKIMH, HYJTU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUAMH: YETHBIE M HEUETHbIE (DYHKIIMH,
nepuoanyeckue (yHKIHH, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI
U MUHUMYMBbl (PYHKIIMM, HauOoJblllee W HAaMMEHblee 3HAuYeHHWE (YHKIHMH Ha
IIPOMEKYTKE;

CBOOOHO OMEpPUPOBATH MOHATHIMU: CTETIEHHAs: (PYHKLHUS C HATYpaJIbHBIM U
HeiabIM ToKaszaresieM, rpauk CTENEHHONM (PYHKIMU C HAaTypaJbHBIM M LEJIbIM
nokasareyieM, rpauk KOpHSA N-OM CTENEeHM KaK (PyHKUMU OOpaTHOW CTENEHU C
HAaTypaJbHbIM I0Ka3aTeJEM;

ONEepUpPOBaTh TOHATUSMU: JIMHEWHAs, KBaJpaTu4yHas U APOOHO-JIMHEHHas
(YHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPapUKOB;

CBOOOJHO ONEPHUPOBATH MOHATHUSIMU: IOKa3aTelbHAas U Jorapupmuyeckas
(GyHKUMU, UX CBOWMCTBA M rpauKH, UCIOJIb30BaTh UX IpaUKHU JJi1 PELIEHUs
YPaBHEHUI;

CBOOOZHO OIEPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
onpeae’aeHue TPUTOHOMETPUUECKUX (PYHKIUNA YUCIOBOI'O apryMEHTa;

UCIIOJIb30BaTh Trpapuku (YHKUMA [  HCCIEJOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpU PELICHUHU 33]1a4y U3 JIPYTUX YYEOHBIX MPEIMETOB U peaJbHOU
KU3HH, BBIpAXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Havyasa MaTeMaTH4eCKOro aHaJIM3a:



CBOOOZHO OMEPUPOBATH MOHATUSMU: apUPMETHUECKass U T€OMEeTpUUecKas
nporpeccusi, 0ECKOHEYHO yOBIBaIOIasi Tr€OMETPUUECKasi IPOrpeccusi, TMHEUHBIH
U OKCIOHEHIMAIBHBIM  pOCT, (opMyna CIOXKHBIX MPOLEHTOB, HMEThH
IIPE/ICTABIICHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM I PELICHUS PEANbHBIX 3aJad IIPUKIAAHOIO

Xapakrepa;
CBOOOJHO OIEPHUPOBATh TOHATHUSIMH: TIOCICIOBATEIBHOCTh, CIOCOOBI
3a/laHus TIOCTIEI0BATEIHbHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC

MOCJIEA0BATEIPHOCTH, TMOHUMATh OCHOBBI 3apOXKACHUS MAaTeMaTHYECKOTO
aHaIKM3a Kak aHan3a OECKOHEUHO MaJlbIX;

CBOOOZHO OMNEpPUpPOBATh MOHITUSIMH: HENpPEPBIBHbIC (QPYHKIHUHU, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (YHKILHSA, HEMPEpbIBHAs HAa OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pELICHUS 3a/1a4;

CBOOOZHO OINEpPUpPOBaTh MOHATUSMHU: TIepBasi W BTOpask MPOU3BOAHbBIE
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIIATH IIPOU3BOIHBIE CYMMBI, IPOU3BEACHUSA, YACTHOTO U KOMITO3UIIUU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh F'€OMETPUUECKUI U (PU3MUECKUI CMBICH MPOU3BOAHOW IS
pelIeHus 3a1ay.

MHokecTBa H JIOTHKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSMH: MHOXECTBO, ONEpallMd  HaJ
MHOXECTBaMU;

WCIIOJIB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar JJisi  ONHCAHUS
pEeabHBIX TPOLIECCOB U SBJICHUH, NMpPU PEIICHWU 3aJad U3 JIPYIHX Y4eOHBIX

PEAMETOB;
CBOOOJHO OMNEPUPOBATh MOHSATUSMU: OMPENCIICHUE, TeOpeMa, YpaBHEHUE-
CIENCTBHE,  CBOWMCTBO  MaTEeMaTHYECKOTO  O0OBEKTa,  JI0KAa3aTelbCTBO,

PAaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce oOyd4aroumuics MOJYYHUT CIEAYIOIINE
peIMeTHbIE Pe3yJbTaThl M0 OTAEIbHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOI0 aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATypajJbHOE M 1LEJ0€ YHUCIIO,
MHO>KECTBA HATyPAJIBHBIX U LEJBIX YUCEI, UCIOJIB30BATh NPU3HAKU JEIUMOCTH
nensix ynces, HOJl 1 HOK naTypanpHbIX uncen 1 pemeHns 3a1a4, IPUMEHATh
anroput™m EBkina;

CBOOOJTHO OIEPUPOBATH IMOHSATUEM OCTATKa MO MOJYJIIO, 3aIlKChIBATh
HATypaJbHBIE YHCIIA B PA3JIMYHBIX [IO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATH IMOHATHSAMHU: KOMIUIEKCHOE YHUCIO U MHOKECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCIIa B alreOpanvyeckoil u



TPUTOHOMETPHUUECKOU (hOpME, BHITIONHATH apUPMETHIECCKUE ONepaIlui ¢ HUMHU H
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OMEpUPOBATh MOHATUSMU: HpPpALMOHANbHBIC, MMOKA3aTEIbHbIE U
jgorapuMUYECKUe€ HEPaBEHCTBA, HAXOAUTh HUX PEUIEHUS C IOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYIIECTBISITh OTOOpP KOpHEW TIPU PEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOJTHO OINEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh HeoOxoaumble (GOpMYyJbl JUIsl  pPEUIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHUMN
M HEPABEHCTB, PABHOCWIbHBIE CHUCTEMbl W CHUCTEMbBI-CJIECACTBHS, HAXOJHUTh
pELIEHUsT CUCTEMbl W COBOKYIMHOCTEW pAIMOHAJIBHBIX, HUPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX U JIOTapu(PMUUECKIX YPaBHEHUN U HEPABEHCTB;

pelarhb palroOHaIbHbIE, MppalrOHaIbHbIE, MOKa3aTeJbHbIE,
jgorapuMUUECKre W TPUTOHOMETPUYECKHME YpPaBHEHHS W HEPABEHCTBA,
COZIEpIKAILNE MOTYJIU U TapaMETPhI;

MPUMEHSTH TpauyecKre METOABI JJIsl PEIICHUs YPaBHEHU U HEPaBEHCTB,
a TaKXXe 3a/7a4 C mapaMeTpaMu;

MOJICIMPOBATh peajbHBIC CHUTYyallMM Ha S3bIKE aiare0pbl, COCTaBIAThH
BBIPAKCHUSA, YPABHECHMS, HEPABEHCTBA W HMX CHUCTEMBI IO YCIOBHUIO 3a7ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM armapara ainreopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTPOUTh TpadUKu KOMMO3UIUMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIICIOBAHUS M CBOMCTB KOMITO3UITUU ABYX (PYHKIIHIA;

CTPOUTH TEOMETpUUECKHE oO0pa3bl ypaBHEHHMH U HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
dynxmi;

NPUMEHSITh (PYHKIMHU JJI1 MOJCIHUPOBAHMUS U HCCIEIOBAHUS PealbHbIX
ITPOLIECCOB.

Havayia MaTeMaTH4€CKOI0 aHAJIU3A:

UCIIOJIb30BAaTh  MPOM3BOJHYIO  JUJII  HCCIEAOBaHUS  (PYHKIMUM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJUTh HauOOJIbIIEE M HAaUMEHbIIEE 3HAUYCHUS (YHKIIUU HEMPEPhIBHOMN
Ha OTpPE3KE;

VCIIOJIB30BaTh NPOU3BOAHYIO U1l HAXOXICHUS HAWJIY4IIEero PELICHHS B
MPUKJIAAHBIX, B TOM YHMCJIE COLMAJIbHO-DKOHOMHUYECKHX, 3aJadax, s



OTpezeNieHus CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (Gopmysnon wuiu
rpaduxom;

CBOOOZHO OINEpPUpPOBaTH MOHATUSAMHU: TepBOOOpa3Has, OIpeneaEHHbIN
WHTETpaJI, HaXOJIUTh MEPBOOOPA3HBIC JIIEMEHTAPHBIX (YHKIUNH W BBIYUCIATH
uHTterpai no gpopmysne Hetotona-JIeitonuna;

HAXOAMTD IJIOLIAAN TUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh MPEJCTABICHUE O MAaTeMaTUYeCKOM MOJECIMPOBAHUU Ha MpHUMEpe
cocTaByieHus ¢ epeHInaIbHbIX YPaBHCHUH;

pemaTh MpUKIAAHbIE 33/1a4¥, B TOM YHCIE COIHATIbHO-YKOHOMHYECKOTO U
(GU3NYIECKOTO XapaKTepa, CpeICTBAMU MaTEeMaTHIECKOTO aHaJIN3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O
KYPCA «TEOMETPHUS» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOHN MO3UIIMU 00YYarOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUMCKOrO OOIecTBa, TMPEeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TPakKIaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMHA U HA3HAYCHHUEM;

2) maTpHMOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKONW HICHTUYHOCTH, YBOKCHHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMATHKH, IEHHOCTHOE OTHOUIEHUE K
JOCTUKECHUAM POCCUUCKUX MAaTEMaTHUKOB H POCCHUMCKOM MaTeMaTHYECKOU
IIKOJIbI, WCIOJb30BAHUE ASTUX JOCTHXKEHUN B JPYrUX HAyKax, TEXHOJOTHSX,
chepax S5KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HaHue JTYXOBHBIX [HEHHOCTEN POCCUKCKOTO HapoJa,
c(hOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUS, HJTHUYECKOTO  IOBEIICHMUS,
CBSI3aHHOTO C  MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUHM HAyKH W
NEATEeNIbHOCThI0  YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OyayIIEro;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUYasl ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a7ad, pELICHNH, pacCyKJIeHUN,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIMTAHUE:



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOro U 0e30macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 37I0POBBIO (370POBOE MUTAHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATHH H

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTB), busnueckoe
COBEPILIEHCTBOBAHKE npu 3aHATHUSIX CHIOPTUBHO-0370POBUTEIHHOM
NEATEIIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyHIy, OCO3HaHUE IIEHHOCTH TpPYHOJt00Us, HHTEpeC K
paznuuHbiM  cepaM  npodecCUOHANBHOW  ACSTENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW U €€ MPUIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeld npodeccnr W peamu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHUIO W
caMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEM >KWU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOM HAIPABIECHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTh HKOJOTHYECKON KYyJbTYphbl, TOHUMAHUE BIUSHUS
COLHAIBHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOJAHON U COUAIIBHOMN
cpedbl, OCO3HaHWE TJIOOAJTBLHOTO  XapakKTepa HSKOJIOTHYECKHX  MpoOJieMm,
OpHMEHTAIlMsS Ha MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUMN IS pelieHus 3ajad B
00JTaCTH  OKpYXarloleld Cpenapl, IUIAHWUPOBAaHUE TIOCTYNIKOB U OIICHKUA UX
BO3MOYKHBIX ITOCIIEICTBUU JIJISL OKPY’KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH U  OOIIECTBEHHOW TMPaKTUKW, IOHUMAHHE
MaTEMaTUYeCKOM HayKH Kak chepbl YeIOBEYECKOW IeATEIbHOCTH, JTAlOB €
pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS LUBUJIM3AIUMU, OBJIAJICHHUE S3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKON KYJIbTYpOW KaK CpEICTBOM IIO3HAHUS MU,
FOTOBHOCTh OCYHIECTBJISITh IMPOEKTHYIO M MCCIEA0BATENBCKYIO NESTEIbHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI kypca «I'eomeTpus»

Ilo3HaBaTe/IbHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS

ba3oBble 1oruyecKkue 1efMcTBUNA:

BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA MaTEMaTHYECKHX
O0OBEKTOB, TMOHATHA, OTHOIIEHWH MEXAY TMOHATUIMH, (OPMYIUPOBATH
ONIPENEIICHUS MOHSATH, YCTaHAaBJIMBAaTh CYILLIECTBEHHBIN MPU3HAK
Kjaccu(ukanmMy, OCHOBaHMS [JIi OOOOIIEHHWS W CPaBHEHUS, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIHpOBaTh W  NpeoOpa3oBBIBATh  CYXKICHMUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBIIAITH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
poTUBOpPEYHS B (paKTax, JAaHHBIX, HAOIIOJACHUSIX W YTBEPKICHUSIX, TIPEIJIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEHUHIA,

JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IPOBOAUTH CaMOCTOSITEIIbHO JTI0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPXKJICHUM (MpsMbIE W OT TPOTUBHOTO), BBICTPAMBATh aAPTYMEHTAIIHIO,
IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHUS
U BBIBOJIBL;

BBIOMpaTh CMOCOO penieHus y4uyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEIEHUs, BbIOMpATh HauWOoOJee TOMXONAIUNA C  Y4ETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCKHe JeHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHUA,
dopMynupoBaTh  BONPOCHL,  (GUKCHUPYIOIIME  NPOTHUBOpEUHE, MpodiiemMy,
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH THIIOTE3Y, apTyMEHTUPOBATH
CBOIO TMO3UIINI0, MHEHUE;

IPOBO/IUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 0OBbEeKTaMU, SIBICHUSMU,
poleccamu;

CaMOCTOATENIbHO (hOpMyIHpOBaTh 000OIIEHUS U BBIBOJBI MO pe3yJibTaTam
NpOBEAEHHOTO  HAOMIOJAEHHS, WCCIEIOBaHMs, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TMPOIECCa, a TAKKE BBIJBUTATh
MPEANOJI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ACUIIATHI HHPOPMAIIUH, JaHHBIX, HECOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U JJIsI pEIICHUS 3a]1a4H;

BbIOWpaTh  WH(OpMAIMI0O W3 ~ HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HUH(OOPMAIUIO
Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHUS;

CTPYKTYPHUPOBaTh WH(POPMAIIHMIO, TPEJICTABIATh, €€ B pasIWyHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSTEILHO
c(hopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JeHCTBUSA

OO0wmenne:

BOCIPUHUMATh U (OPMYJIUPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJNSIMU OOUIEHMS, SICHO, TOYHO, TPAMOTHO BbIpaXaThb CBOIO TOYKY 3pPEHHUS B



YCTHBIX U MUCBMEHHBIX TEKCTaxX, AaBaTh MOSCHEHHS IO XOJy PEIICHMs 3a]ayd,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YJIbTAT;

B XOJIe 00CYX/I€HHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOsiemMbl, pelaeMod 3ajauyM, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha IOUCK
pelIeHus, COMOCTABISATh CBOM CYXKJEHHUS C CYXICHHSIMHU JAPYTUX YYaCTHHUKOB
Manora, oOHapy>KMBaTh pa3iinyve M CXOACTBO MO3ULHUN, B KOPPEKTHOU dopme
(dbopMyIUpOBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

MPEACTABIIATH PE3YJIbTaThl PELICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIeI0BAHMUS,
POEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE 1elicCTBUS

Camoopranusanus:

COCTaBJIAThH TUIaH, AJITOPUTM PEIICHUS 3a/1a4l, BBIOUPATH CIIOCO0 PEIIeHUs C
y4éTOM  HMEIONUXCS  PECypcoB W COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUAHThl PEUICHUW C YYETOM HOBOWU
uH(bopMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

BJIaJICTh HABbIKAMHU  [IO3HABaTEJIbHOW  peduieKkcuM KaKk  OCO3HaHMS
COBEpUIAEMbIX JEHCTBUI U MBICIUTENIBHBIX MPOILIECCOB, X PE3YJIbTATOB, BIA/IETh
crioco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TMPOIECCa W PE3ysIbTaTa PEIICHUS
MaTEMaTHYECKOM 3a1a4H;

MPEeABUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUM 3a]1auu,
BHOCHUTH KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa €I W YCJIOBUSM, OOBSICHATH
NPUYUHBI  JOCTHXKCHUS WM HEIOCTIKECHHUS PE3ylbTaTOB JEATCIHHOCTH,
HaxOJHUTh OMHKOKY, 1TaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eITEJILHOCTD:

MOHMMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON Y UHAUBUYaTbHOMN
paboThl TpHW penieHuH Y4YeOHBIX 3a/1ad, MPUHUMATH I1I€Jb COBMECTHOMN
NEATEeIbHOCTH, TJIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOM PabOThI, pacipeaciisiTh
BUJIbI pabOT, JOroBapUBATHCS, OOCYX IaTh MPOLECC M PE3yNbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» MW HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl W
KOOPJAMHUPOBATh CBOU JEHUCTBUS C JIPYTMMHU UYJICHAMHU KOMAaH]Ibl, OIICHUBATH
Ka4ueCTBO CBOETO BKJIAJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUS.



HPEAMETHBIE PE3YJIBTATBI kypca «I'eomerpusp (yriyoaeHHbIN
YPOBEHb)

K kxonity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJIHO OIEpUPOBATh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TPHU
pelIeHnH 3a7a4 U MPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHHM;
MPUMEHSATh aKCHOMBI CTEPEOMETPUHU W CIIEJCTBUSA W3 HHUX IPH PEHICHUU
reOMETPUUYECKUX 33/1a4;

KJIACCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMM C yIJlaMU B
MPOCTPAHCTBE: MEXKAY IMPSMBIMA B MPOCTPAHCTBE, MEXKIY HIPsIMOM U
MJI0CKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
cBOOOJHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuja, NpsMOyToJIbHBIN Mapauieaenunes, Kyo);

KJIacCU(PUIIMpOBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KIaccuukanuu;

CBOOOJHO  ONEPUPOBATH  MOHATHUSIMH, CBS3aHHBIMU C  CEUYECHHEM
MHOT'OIPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHSTh napajienbHoe, LHEHTPATbHOE u OpPTOTOHAJIBLHOE
MIPOEKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBIMIOJHATH MU300paKeHUsT UTYP
HAa TJIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMU, BBITIOHSTH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpU3Ma,
MUpaMK/Ia), FTEOMETPUIECKHUX TEJl C TPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATUSIMHU: CHMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHMMETPUU
burypsr;

CBOOOJTHO OMEpPUPOBATh MOHSATUSMU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpPJIMHATaM B IMPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HAJl BEKTOPAMH,

pemarh 3aJadd Ha JI0Ka3aTeIbCTBO MAaTEMATHUYECKUX OTHOIICHUW W
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIMYWH, TMPUMEHSS HM3BECTHBIC METOJIbI
P PEIICHHMM MAaTeMAaTHYEeCKUX 3aJ1a4 IMOBBIIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHSATh TPOCTEUIIME TPOrPaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;



W3BJICKaTh, MPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

IPUMEHATH  IIOJIyYEHHBbIE 3HAHUA Ha [PAKTUKE: CpaBHUBATb U
AHAIIM3UPOBATh PEAJIbHBIE CUTYaALlUU, NPUMEHATh W3YyUYEHHBIE MOHATUSA B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  COpMYyIHMpPOBAHHON
npoOJemMbl, MOJEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
HCCJIEA0BATh MOCTPOCHHBIE MOJEIN C HUCIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara aireOpbl, peraTh MPaAKTUUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIMYMH;

UMETh TpeACTaBlieHus] 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:

CBOOOIHO OIEpPUPOBATh IMOHSATUSIMH, CBSI3aHHBIMU C LMJIMHAPUYECKOM,
KOHUYECKOW U c(epuyeckord TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJIY4CHMUS;

OMEepUpPOBaTh MOHATUIAMHM, CBSI3aHHBIMH C TEJIAMH BpPALIEHUS: UIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSACHSTH CIIOCOOBI OJIYYEHUS TEJl BPALLECHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEeHUE CHEPHI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYHMHBI AJIEMEHTOB MHOIOTPAHHHUKOB M TEJI BpAaILEHUS,
O0BEMBI M TUIOIIAU MMOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpalLICHMUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMHU, CBA3AHHBIMU C KOMOMHAIUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BOHCAHHBIM B cdepy
OMMCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpallleHUs;

BBIYHCIISITh COOTHOLLIEHUSI MEXY TUIOUIaIIMU IIOBEPXHOCTEN U 00BEMaMU
ITOJTOOHBIX TEI;

n300paxkarb u3y4yaemble (DUTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUS TEJ BPAILICHUS;

U3BJIEKaTh, HHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTrexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEpaIMy HaJl BEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;



pelaTh TeOMETPUYECKUE 3a/1a4 HA BBIUYKCICHHUE YIJIOB MEXIY MPSMbIMU
U IUIOCKOCTSIMU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM /0 IUIOCKOCTH, B
1[E€JI0OM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MIPU PEUICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHU;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAHHUKOB M TeJl BpaIlEHUS MpHU
MapajuleIbHOM  TEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3EPKAIBHOU
CUMMETPHH, MIPU TOBOPOTE BOKPYT MPSIMOM, peoOpazoBaHus moqo0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB M TEJ BPAILCHUS: CEUCHUS LIWJIMHAPA
(mapajuienbHO W NEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHHUIO U IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOABI IOCTPOCHUS CEUYEHUH: METOJ CIEO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METO IEPEHOCA CEKYLIEH MIIOCKOCTH;
NOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSATh TeoMeTpuuecKre (HaKkThl JJISI PEIICHHUS CTEPEOMETPUUYECKUX
3a1a4, OPEANOJIArallliuX HECKOJIBKO IIaroB pEIICHUs, €CIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopMmeE;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSATh MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPY PELIEHUN CTEPEOMETPUUYECKUX 3aaY;

OPUMEHSITh  IOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEATBHBIE CUTYAllUH, IPUMEHATh U3YUYCHHbIC
MOHATHS, TEOPEMbl, CBOWCTBA B TMPOLECCE TMOHUCKA PEUICHUS
MaTreMaThudecku  CcHOpMyJIUpPOBAHHOW  MPOOJIEMBI,  MOACIUPOBATH
peajbHbIE CHUTYallMM Ha SI3bIKE T€OMETPHUHU, UCCIEIOBATH IMOCTPOCHHBIC
MOJIEIM C HCIOJIb30BAaHUEM T'C€OMETPUYECKUX TOHSATUA U TEOpeMm,
ammapara aireOpbl, pemarbh MNPaKTAYECKUe 3aJadd, CBS3aHHBIE C
HaXO0XJIE€HUEM F€OMETPUYECKUX BEJIUYHH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

HNPEIMETHBIE PE3YJIBTATDI kypca «BeposiTHOCTb M CTATHCTHKA)
(yray0J1eHHbI YPOBEHb)

K xoniy 10 kiacca obyyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH MOHATUAMU: Tpad, MIOCKUN Tpad, CBAHBINA

rpad, nyTtb B rpade, Uemb, LHUKI, JEPEBO, CTENEHb BEPILUHBI, IEPEBO
CIIy4alHOTO JKCIIEPUMEHTA;



CBOOO/IHO OMNEPUPOBATH MOHSITUSIMU: CIyYaWHBIA SKCIEPUMEHT (OIBIT),
CIIy4anHoOe coObITHE, AIEMEHTAPHOE CIIy4anHOe coObITHE
(37IeMEeHTapHBIM HMCXOJ) CIIy4allHOTO ONbITa, HAXOAUTh BEPOSTHOCTU
COOBITH B OIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;
HaxoJIuTh U (QOPMYJIHPOBATH COOBITUS: TMepeceueHrue, OObeIUHEHUE
JAHHBIX COOBITUI, COOBITHE, MPOTUBONOJIOKHOE JAHHOMY, UCIIOIb30BaTh
auarpaMMbl Dilliepa, KOOPAMHATHYIO MPAMYIO JJIsI PELICHHs 3aj]ad,
MOJIB30BATHCSA (DOPMYJION CIIOKEHUS BEPOSITHOCTEH ISl BEPOSTHOCTEH
JBYX U TPEX CIy4YalHbIX COOBITU;

ONIEPUPOBATH  IIOHATUSAMM:  YCIIOBHAs  BEPOSATHOCTb, YMHOXKECHHUE
BEpPOSITHOCTEW,  HE3aBUCHMbIE  COOBITHUS,  JI€PEBO  CIy4yalHOIo
HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTU COOBITUH C MOMOUIBIO MpaBUiia
YMHOXKCHHSI, JIepeBa CIy4alHOTO OIbITa, WCIOIB30BaTh (HOPMYITY
NOJIHOM  BeposiTHOCTH, (opmyny baileca mnpu pemeHun 3ajaad,
OTIPENIENSITh HE3aBUCUMOCTh COOBITHH TIO (OopMyJie W MO OpraHU3aIuu
CIIy4allHOI'O 3KCIIEPUMEHTA;

NPUMEHSATh M3YYECHHbIE KOMOMHATOpPHBIE (HOPMYJIbI IS NEPEUUCICHUs
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITUN CIIy4ailHOrO OIBITA,
pELICHUs 3aa4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJTHO ONEPHPOBATH TOHATHUSMU: OWHAPHBIA CIIy9alHBIA OIIBIT
(ucmipITaHue), ycmex M HeyJlaya, HE3aBUCUMBIE UCIBITaHUS, CEpUs
WCIIBITAHUM, HAXOJIUTh BEPOSTHOCTU COOBITHI: B CEPUU HUCIIBITAHUN [0
MIEPBOTO yCIieXa, B CEPUU UCIIBITAaHUN bepHyun, B ONBITE, CBSI3AHHOM CO
CIIy4ailHBIM BBIOOPOM U3 KOHEUHOUN COBOKYITHOCTH;

CBOOOJHO  OIMEpPUPOBATh  MOHITHSIMHU: Cly4dailHass  BEJIMYMUHA,
pacmpeneyneHue BEpOSTHOCTEH, JAuarpaMma pacrpesesieHus, OuHapHas
CilyJaiiHasi BeTUYMHA, TEOMETPUUECKOe, OMHOMHAIBHOE paclpe/ieiicHuUE.
K konmy 11 kaacca oOyyaromuiicss HayquTCs:

ONEPUPOBATH MOHATUSIMHU: COBMECTHOE PACIPEIACICHUE IBYX CIyYalHbBIX
BEJIMUMH, HCMOJIb30BaTh TaOJHUIy COBMECTHOTO pacHpeicieHus: IBYX
CIyYallHbIX BEJIMYMH 1A  BBIACICHUA PACOPEACIICHUS  KaXKI0u
BEJIMYMHBI, ONIPEAECIICHNS HE3aBUCUMOCTH CIIyYalHbIX BEJINYNH;
CBOOOJTHO  OMEpUPOBATh TMOHATHEM MATEMAaTUYECKOTO  OXHUIAHUS
CIy4yalHOW  BEIWYUHBI  (pacmpeieneHusi), MPUMEHSATh CBOMCTBA
MATEMATUYECKOTO OXHUJAHUA NpPU PEIICHUM 3a7a4, BBIUYHUCIATH
MaTeMaTUYECKOE OXHUJaHUE€ OWHOMHAIHHOTO W TIE€OMETPUYECKOTrO
pacnpencneHuu;

CBOOOJTHO  OMEpUPOBATh  TMOHATUSIMH:  JUCHEPCHs, CTaHAApTHOE
OTKJIOHEHUE CJIy4YalHOW BEJIWYUHBI, NPUMEHATH CBOMCTBA JUCIEPCUU
CIIy4JailHOM BEJIMUMHBI (pacIipe/ieNieHus ) IPH PEIIeHUH 3a]1a4, BBIYUCIISATh



JTUCIIEPCUI0 U

CTaHJapTHOE

OMHOMUANBHOTO pacIlpeneneHuil;

OTKJIOHCHHUC

reoMCcTpUICCKOTO u

BBIUUCIISATh BBIOOPOUHBIE XapAaKTEPUCTUKUA MO JIAHHOW BBIOOpDKE U
OLICHUBATh XapaKTEPUCTHUKU T'€HEPAIbHOW COBOKYITHOCTH JAaHHBIX I10
BBIOOPOUYHBIM XapakTepucTukaMm. OlLIeHHBaTh BEPOATHOCTU COOBITHH U

POBEPSITH

MPOCTEUIIINE

CTaTUCTUYCCKHEC

N3Y4YCHHBIMHU PACIIPCACICHHUAMU.

TUTIOTE3bI,

MOJIb3YSICh

TEMATUYECKOE IINIAHUPOBAHMUE kypca «Aaredopa m HavaJa

aHaJIn3a»
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No HaunmeHnoBanme (npoBbIE)
pa3neiioB " TEeM KoHTpoJbHbIE
/1 Bcero 00pa3oBaTeIbHbI
NPOrpamMMbl padoTbl
e pecypchbl
MHoxecTBO
NENCTBUTENbHBIX Yucel.
D0P "Anrebpa.10
MHOrOo4JIeHBI. .
PannoHa bHbIE YpaBHEHHUS H 24 ! faces,
000"sAKnacc"
HEpPaBEHCTBA. Cucrembl
JIMHEUHBIX YpaBHEHUN
DyHKIIUA " rpaduky. O0P "Anrebpa.10
CrenenHass  QyHKIus ¢ 12 1 Kyacc",
LEJILIM ITOKAa3aTeIIEM 000"JKnacc"
Apudmernueckuii KopeHb n- D0P "Aunrebpa.10
oH CTEIICHHU. 15 1 Kmnacc",
HppauuoHanbHbie ypaBHEHUS 000"AKnacc"
[TokazaTenbHas GyHKIHS. S0P "Aurebpa. 10
1 Kiacc",
ITokazarenbHbIEe ypaBHEHUS 10
000"sAKnacc"
Jlorapudmudeckas GyHKITHUS. O0P "Anrebpa.10
Jlorapudmmueckue 18 1 Kyacc",
ypaBHEHUSA 000"AKnacc"
D0P "Anrebpa.10
Tpuronomerpuyeckue Ny
BBIPAKEHUS U YPaBHEHUS 22 1 ftace
000"sAKnacc"
20P
ITocnenoBaTenbHOCTH u
1 "Anrebpa.10
IIPOrPECCUU 10

Kiacc",




000"sAKnacc"
20P
HenpepriBHbIe byHKIIH. "Anrebpa.10
8 1
[IpousBonHas 20 KJiacc",
000"sAKnacc"
Tpenaxép
"O6snako 3HaHUU".
9 [ToBTOpEHME, 00o01mIeHME, ) Maremaruka. 10
cucTeMaTu3aIus 3HaHui 5 KJIacc,
000" duzukon
Ha6"U
OBILIEE KOJIMYECTBO YACOB 136 10
1O [TPOI'PAMME
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (uudposrbie)
pa3zneioB H TEeM KoHTpoJbHbIE
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmel padoThI
pecypcsl
UccnenoBanue GyHKIMit DO0P "Anrebpa.ll
1 C IOMOIIIBIO ” 1 Knacc",
IIPOU3BOIHOM 000"sAKnacc"
P "An A1
[TepBooOpaznas u 20 " redpa
2 HHTErpal 12 ! face
P 000"sIKnacc"
['padpuxn
TPUTOHOMETPHUYECKUX O0P "Anrebpa.ll
3 GyHKUINH. 14 1 Kjacc",
Tpuronomerpuueckue 000"sAKnacc"
HEpaBEHCTBA
HppaunonaisHsie, O0P "Anrebpa.ll
MOKa3aTeIbHbIC U
4 JorapupMUIECKre 24 1 acc”,
P 000"SIKnacc"
HEPaBEHCTBA
O0P "Anrebpa.l1l
5 KommnnekcHble uncia 10 1 Knacc",
000"sAKnacc"
O0P "Anrebpa.l1l
HarypanbHble u nensie
6 . 10 1 KJjacc",
000"sAKnacc"
CHeTemb! DO0P "Anrebpa.ll
palMOHATIbHBIX, "
! UPPAIMOHAILHBIX 12 1 ftace
ppatl 000" SIKacc"
MOKa3aTeNbHbIX U




JorapupMUUECKUX
YpaBHEHUU
O0P "Anrebpa.ll
8 3aauu ¢ napaMeTpamu 16 1 Kjacc",
O0Q0O"AKnacc"
Tpenaxép
"Ob6nako 3HaHUN".
IToBTOpEHME,
Maremaruka. 11
9 000011IcHHE, 2
CHUCTEMAaTH3a 3HAHUN 16 face,
UCTeMaTH3aIus 3HaHUN 000" DisiKon
Jlab"
OBIIEE KOJIMYECTBO 136 10
YACOB 110 [TPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHMUE kypca «I'eomerpus»
10 KJTIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
(undposbie)
Ne n/mm pasjienos 7 TeM KonTpoabHbie
Bcero o0pa3oBaTeIbHbI
NporpamMmabl padoTsI
e pecypchbl
20P
1 Beenenue B 1 "T'eomerpus. 10
CTEPEOMETPHIO 23 Kiacc",
O0O0O"AKnacc"
20P
) B3anmHoe pacnonoxkenue 1 "T'eomerpus.10
MPSIMBIX B IPOCTPAHCTBE 6 kjacc",
0O0Q0O"AKnacc"
20P
[TapayuienbHOCTH HMPSMBIX
. "T'eomerpus.10
3 u MJIOCKOCTEH B |
MIPOCTPAHCTBE 8 ftaces,
poctp 000"sIKnacc"
[TeprieHAMKYASAPHOCTH Q0P
PHCHIIIKYIAP . "T'eomerpus.10
4 IPSAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE 25 acc”,
poctp 000"sIKnacc"
20P
5 VYTJbl ¥ pacCTOSIHUS 1 Feomerp '1:1;1.10
16 Kmacc',
000"sAKnacc"
20P
6 MHororpanHuku 7 1 "Feomerpus. 10




Kmacc',

000"sAKnacc"
20P
"T A
7 BexkTops! B mpocTpaHcTBE 12 COMETP '1:1;1 0
kjacc",
000"sAKnacc"
P
[ToBTOpenue, oboOmIeHNE " 20
I'eomerpus.10
8 u CUCTEMATH3aLHs 2 "
3HaHUH > face”
000"sAKnacc"
OBLIEE KOJIMYECTBO YACOB 6
1O [TPOI'PAMME 102
11 KJTIACC
KoanuectBo yacos JIeKTPOHHbIE
HaunmeHnoBanme
Now/ (undpossbie)
2 pasieson nooTem Bcero KonTposLuere oOpa3oBaTe/ibHbIE
NporpaMmel padoThI pecypes
30P
| AHaMTHYECKast i "T'eomerpus.11
reoMeTpus 15 Kiacc",
000"sAKnacc"
50P
[ToBTOpEHUE, "
I'eomerpus.11
2 00001menne 7 1 "
CHCTEMATU3aLHUs 3HAHUN 15 frace’s
0O00"AKnacc
20P
3 O0Bém 1 "T'eomerpust.11
MHOTOTPaHHUKA 17 Knacc",
O0QO"sKnacc
30P
"T'eomerpus.11
4 Tena Bpamenus 4 1 xrace”,
O0QO"sKnacc
30P
[Tmomanu
. "T'eomerpus.11
5 MIOBEPXHOCTH ¥ OOBEMBI 9 1 "
KPYTJIBIX TE frace’s
pyT 000" sIKnacc
30P
"T A1
6 JIBroKEHUS 5 1 eOMeTpf,M
kjacc",

000"JKnacc




20P
IToBTOpEHME, "
I'eomerpus.11
7 06o0menne u 2 Y
CHCTEMATU3ALMS 3HAHUI 17 KIace,
000"AKnacc
OBIIEE KOJIMYECTBO ]
YACOB I10 ITPO'PAMME 102
TEMATUYECKOE IINIAHUPOBAHUE kypca «BeposiTHOCTH H
CTAaTUCTHUHKA»
10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanmne
Ne (undposbie)
pa3aesioB U TeM KoHTpoJbHbIE
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI
pecypchl
BeposarHocts u
5 cratuctuka 10, dI' AOY
| JIEMEHTBI TEOPUU 3 JUTO "Axazems
rpagos MuHnpocBenieHus
Poccuny
Ciyyaiinbie BepostHocTh 1
ONBITHI, CITy4aliHbIE craructuka 10, ®I' AOY
2 COOBITHS U 3 JII1O "Axanemus
BEPOSITHOCTH MuHnpocBenieHus
coObITHI Poccumy
Onepanuu Hax BepositHOCTB 1
MHO>KECTBAMH U cratuctuka 10, dI' AOY
COOBITHSIMH. AIIO "Axanemus
Cnoxxenue u MuHnpocBenieHust
3 YMHOKEHHE 5 Poccum»
BEPOATHOCTEM.
YcnoBHas
BEPOSITHOCTb.
HezaBucumelie
COOBITHS
BepositHOCTh 1
3 cratuctuka 10, dI' AOY
4 JICMCHTRT 4 1 AI1O "Axanemus
KOMOWHATOPUKH
MuHnpocBenieHust
Poccuny
Cepun BepostHocTs 1
MOC/IEI0BATEIbLHBIX craructuka 10, ®I" AOY
5 . 5
UCIBITAHUH. JII1O "Axkanemus
UcnrwiTanus MuHnpocBeneHust




bepnynim.
CryqaifHbIi BBIOOD
13 KOHEYHOU

Poccun»

COBOKYITHOCTH
BepostHocTh 1
Cnyuaiinble cratuctuka 10, ®I' AOY
6 BCIIMYMHBI U 14 1 HITO "Axagemus
pacrpeaesneHus MuHnpocsenieHus
Poccum»
OBIIEE
KOJIMYECTBO YACOB IIO 34 2
[TPO'PAMME
11 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aeiioB U TeM KonTpoJibHbIe
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmal paﬁoTbl
pecypchl
BepostHocTh 1
3 5 craructuka 11, ®I' AOY
1 aKOH OOJIBIINX JUIO "Axazemis
qUCen 5
MuHnpocBeneHus
Poccuny»
BepostHocTh 1
OJIEMEHTEI craructuka 11, ®I' AOY
2 MaTeMaTH4eCKOM 6 JI1O "Axanemus
CTaTUCTUKU MuHnpocsenieHus
Poccum»
HenpepriBHbie BepositHOCTh 1
CIIy4JaitHble cratuctuka 11, @' AOY
BEJINYUHEI HITO "Axagemus
3 (pactipeneneHus), 4 MuHIpocBeneHus
II0KAa3aTeNIbHOE U Poccum»
HOpMaJIbHOE
pacrpeaesenus
BepositHOCTh 1
p cratuctuka 11, ®I' AOY
4 acrpeiesiecHue JITTO "Axazemus
[Tyaccona 2
MuHnpocBenieHus
Poccuny»
Casiab Me BepositHOCTB 1
5 C;ﬂ Zﬁﬁbﬁfj craructuka 11, ®I" AOY
i 6 JAIIO "Axanemus
BEJIMYMHAMU
MuHnpocBeneHus




Poccun»

O06o0061IEHNE U
6 CHUCTEMAaTHU3aLNA
3HaHUH

11

BepositHOCTh 1
cratuctuka 11, ®I' AOY
HITO "Axagemus
MuHnpocBeneHus
Poccuny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




	учебного предмета «Математика»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ  ПО МАТЕМАТИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	СОДЕРЖАНИЕ ОБУЧЕНИЯ курса Алгебра и начала анализа (углубленный уровень)
	10 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	11 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	СОДЕРЖАНИЕ ОБУЧЕНИЯ курса «Геометрия» (углубленный уровень)
	10 КЛАСС
	Прямые и плоскости в пространстве
	Многогранники
	Векторы и координаты в пространстве
	11 КЛАСС
	Тела вращения
	Векторы и координаты в пространстве
	Движения в пространстве
	СОДЕРЖАНИЕ ОБУЧЕНИЯ курса «Вероятность и статистика» (углубленный уровень)
	10 КЛАСС
	11 КЛАСС
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ «Алгебра и начала анализа»
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия
	Общение:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ «Алгебра и начала анализа» (углубленный уровень)
	Числа и вычисления:
	Уравнения и неравенства:
	Функции и графики:
	Начала математического анализа:
	Множества и логика:
	Числа и вычисления:
	Уравнения и неравенства:
	Функции и графики:
	Начала математического анализа:
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданское воспитание:
	2) патриотическое воспитание:
	3) духовно-нравственное воспитание:
	4) эстетическое воспитание:
	5) физическое воспитание:
	6) трудовое воспитание:
	7) экологическое воспитание:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ курса «Геометрия»
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия
	Общение:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ курса «Геометрия» (углубленный уровень)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ курса «Вероятность и статистика» (углубленный уровень)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ курса «Алгебра и начала анализа»
	10 КЛАСС
	11 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ курса «Геометрия»
	10 КЛАСС
	11 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ курса «Вероятность и статистика»
	10 КЛАСС
	11 КЛАСС

