AKKpeIUTOBaHHOE 00pa30BaTe/ibHOE YaCTHOE YUPeKIeHue
BbICIIIET0 00pa30BaHUs
«MockoBcknil puHAHCOBO-IOpUANYecKuii yHuBsepcuter MO®IOA)
IIxona «Haykorpam

COI'JTACOBAHO YTBEPXJIEHO
NEJarOr4€CKUM COBETOM npuka3zoM pekropa Ne 16-10/141
npotokod Ne 1 «29» aBrycra 2024 r.

«28» aBrycra 2024 r.

Pabouast nporpamma
yueOHoro npeamera «Maremaruka (yriry0JeHHbIA YPOBEHb)
HA YPOBHeE CpeHero oomero oopa3oBaHust

(10-11 kaaccenl)

IosicHUTEILHAA 3aNIUCKA

PabGouas mporpamma 1o yueOHOMY mpeameTy «MartemaTuka» yriayOJIeHHOTO
ypoBHs I oOyuaromuxcs 10—11-x kimaccoB pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMHU:



®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickon @enepanuny;

npukaza Muro6prayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkneHun
(denepanbHOrO0  roCyJapCTBEHHOrO  00pa3oBaTENbHOIO  CTaHAapTa
cpeaHero oOmiero oOpa3oBaHus» (C  HM3MEHEHUSIMU, BHECEHHBIMU
npukazoM Munnpocsemienus: Poccun ot 12.08.2022 Ne 732);

npukaza Munnpocsemenusi Poccun ot 12.08.2022 No732  «O BHeceHUH
U3MEHEHUM B (QeaepaibHblii TOCYJAPCTBEHHBIM CTaHJIAPT CPEIHETO
oOmero  oOpa3oBaHusi, YTBEPXKACHHBIM MpuKazoM MuHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 roma
Ne413»

npukaza MunnpocBemenus Poccunm ot 23.11.2022 Nel014  «O6
yTBepKIeHun ¢eaeparbHoll  00pa30BaTEeNbHON MPOTPAMMBI  CPETHETO
obmiero oOpaszoBanusi»  (3apeructpupoBan 22.12.2022 Ne71763), c
M3MEHEHUSIMU B COOTBETCTBHUM C MPUKa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccutickon @enepamuu ot 19.03.2024 Ne 171 «O BHeCEeHUH U3MEHEHUH B
HEKOTOpble  MpuKa3bl MwuHucrepctBa  mpocsemieHuss  Poccuiickon
®deneparuu, Kacaromuecss (QefepaibHbIX 00pa30BaTENIbHBIX MPOrpamMm
HayaJgbHOTO OO0IIero o0pa3oBaHUs, OCHOBHOIO oOIero oOpa3oBaHUs U
CpeaHero oo1ero oopa3oBaHus;

npukaza MuHnnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
YTBEPKJICHUU [Topsinka OopraHu3aluu u OCYUIECTBICHUS
00pa3oBaTeILHON JEATEIBHOCTH TI0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM
nmporpaMmamM — 00pa3oBaTeNbHBIM MPOTpaMMaM HadaJIbHOTO OOIIIETO,
OCHOBHOT'O OOIIIETO M CPETHETO 00IIEro 00pa3oBaHMsY;

CIT 2.4.3648-20 «CaHHTapHO-3MTHIEMHUOIOTHIECKHE TpeOOBaHMUS K
OpraHU3alUsIM BOCTIUTAHUS M O0yYCHHUS, OTABIXA M O3I0POBIICHUS JIETEH U
MOJIOJIE’KU», YTBEPKICHHBIX IOCTAHOBJIECHHWEM TIJIAaBHOIO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urueHuyeckue HOPMATHBBI M TPEOOBAHUS K
obecrnieyeHuto Oe3omacHOCTH W (Wau) OE3BpPeAHOCTH JUIsl 4eJoBeKa
(bakTOpOB cpelibl OOUTAHUS», YTBEPKJACHHBIX MOCTAHOBJICHUEM TJIABHOTO
canuTapHoro Bpaya oT 28.01.2021 No 2;

OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpPEAHEro oOIIero oOpa3oBaHUs
[Txoner «Haykorpam»

benepanbHOl paboyeit mporpaMMbl yueOHOTO Kypca «Anredpa v Havaia
MaTeMaTU4YeCKOTo aHanu3a», «['eomerpus», « BEpoATHOCTh U CTATHCTHKA



KOTOPLBIC BXOJAT B COCTAB yqe6Hor0 npeamMeTa «MartemaTuka.

[Iporpamma mo maTeMaTUKE YIIyOJEHHOTO YPOBHS i1 OOYyYaroOIIMXCS
Ha YpOBHE cpeJiHero oo1iero oopasoBaHus pazpadoTaHa Ha ocHOBe DeepaibHOTO
roCyJIapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHJAapTa CPEIHEro OO0IIero oOpa3oBaHUs
(manee - OI'OC COO),c y4y€ToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NPEeIbSBIIEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, WM TPAJAMIMA POCCUKUCKOTO
oOpa3oBanus. Peanuzaiusi mporpaMmsel o MareMaTuke oOeCleynBaeT OBJIAJCHHUE
KJIIOYEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIFOIIMMHU OCHOBY [UJISi CaMOpPa3BUTUSA H
HEIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEILHOTO PA3BUTHSI IMYHOCTU O0YUAIOIUXCS.

B osnoxy mmdpoBoit TpaHchopmammu Bcex cdep  UEIOBEUECKOU
JESATEIBHOCTH HEBO3MOYKHO CTAaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0€3
XOpOIlIed MaTeMaTUYeCKOM MOATOTOBKU. JTO OO0YCIIOBJIEHO TE€M, YTO B HAlU JHU
pacTéT YMCiIO0 CHEeNHMaTIbHOCTEH, CBSI3aHHBIX C HETMOCPEICTBEHHBIM MPUMEHEHHUEM
MaTeMaTuKH: U B cpepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUUYECKUX 00JIACTSX,
U JaXe B TyMaHHWTapHBIX cdepax. Takum o0Opazom, Kpyr oOydaromuXcs, s
KOTOPhIX MaTeMaTHKa CTAHOBUTCSA 3HAYUMBIM MpeAMETOM, (YyHIAMEHTOM
oOpa3oBaHUs, CYIIECTBEHHO pacuiupsiercs. B Hero BXoASAT HE TOJBKO
oOyyaronyecsi, IIAHUPYIONIME 3aHUMAThCS TBOPYECKOM M HCCIEIOBATENIbCKOM
paboToit B 00s1acTh MaTeMaTUKH, UHHOPMATUKHU, (PUBUKHU, SKOHOMUKH U B JIPYTUX
00JacTsX, HO M T€, KOMY MaTeMaTHKa Hy»Ha JJI UCIIOJIb30BaHUS B MPOECCHUsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknagHas 3HAYUMOCTH MAaTEMaTUKUA 00YCJIOBJICHA TEM, UTO €€ MPEIMETOM
SABISIOTCS  (DyHIAMEHTAJIbHBIE CTPYKTYphl HAIIETO MHpA: MPOCTPAHCTBEHHBIE
GOpMBI ¥ KOJMYECTBEHHBIC OTHOIICHHS, (DYHKIIMOHAIBHBIE 3aBUCUMOCTH H
KaTerOpUM  HEOMPENEIEHHOCTH,  OT  MPOCTEHINHMX,  YCBaWMBacMbIX B
HETMOCPEJCTBEHHOM  OTBITE, JI0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOAMMBIX JIJIst
pPa3BUTHS HAyYHBIX U TEXHOJIOTHUECKHMX HJeH. be3 KOHKPETHBIX MaTeMaTHYECKHUX
3HAaHWK 3aTPYJHEHO TIIOHMMAaHWE MPUHIIUIIOB YCTPOWCTBA M HCIOJb30BAHHMS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE M HHTEpPHpeTalus pasHOOOpa3HO
COLIMAJIbHOM, SKOHOMHUYECKOHM, MONUTHYECKOW uHpopMaluu, MaaodpdexkTuBHa
NMOBCEJHEBHAs ~ MpaKTUYeckas  Jeare’abHocTh. Bo  MHorux  cdepax
mpoecCHOHaNbHON NIeATETFHOCTH TPEOYIOTCS YMEHHUS BBITIOJNHATH PACUETHI,
COCTaBJIITh QJITOPUTMBI, TPUMEHITh (OPMYJBI, MPOBOJUTH TEOMETPUUECKHE
U3MEPCHUS
U TIOCTPOCHUS, YHUTaTh, 0OpabaThiBaTh, HHTEPIPETHUPOBATH W MPEACTABISTH
MH(OpPMALMIO B BUJIE TAONHI, JUarpaMM U rpauKoB, HOHUMAaTh BEPOATHOCTHBIM
XapakTep CIydyalHbIX COOBITHM.

OAHOBpEMEHHO C pacliMpeHueM cdep MNPUMEHEHUS MaTEeMaTUKU
B COBPEMEHHOM 00111eCTBE BCE 00sIee BaXKHBIM CTAHOBUTCSI MAaTEMaTUYECKUM CTUIIh
MBIIIJICHUS, TIPOSIBJISIONIMNCA B ONpPENCIEHHBIX YMCTBEHHBIX HaBBIKax. B



Ipolecce M3YYeHHUs MaTeMaTUKH B apceHan NPUEMOB U METOJOB MBIIIICHUS
YeJlOBEeKa €CTECTBEHHBIM O0O0pa3oM BKJIIOYAIOTCS MHAYKLIUA W JACTyKIHS,
0000111eHue

M KOHKpETH3allus, aHajlhu3 W CHHTE3, KilacCU(PHKAIMs W CcHCTeMaTH3alus,
a0ctparupoBanre u aHajmorus. OOBEKTHl MAaTEMAaTUYECKUX YMO3AKIIOUCHUH,
npaBUiia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTHUECKUX MOCTPOCHUH,
CHOCOOCTBYIOT BBIPaOOTKE YMEHHUS POPMYTUPOBATH, 00OCHOBHIBAThH U JOKA3bIBAThH
CYXKICHHSI, TEM CaMbIM (OPMHUPYIOT JIOTUYECKUH CTHIIb MBIIIICHUS. Bemyrmmas
pOJb  NPUHAMJICKUT MareMaTUKe B  (OPMUPOBAHMM  AITOPUTMUYECKON
KOMIIOHEHThl MBIIUICHUS W BOCHUTAaHUM YMEHUH JeiCTBOBAaTh IO 3aJaHHBIM
aJIrOpUTMaM, COBEpPUICHCTBOBATh M3BECTHBIE U KOHCTPyMpOBaTh HOBbE. B
IpoLEecCce PElIeHUs 3a7jad — OCHOBBI Ul OpraHu3alii yueOHO! AesITeIbHOCTH Ha
ypoKax MaTeMaTHMKH — pa3BUBAIOTCA TBOpUYECKAas M NPUKIATHAs CTOPOHBI
MBIIUICHHUS.

OOyueHue MareMaTuke Aa€T BO3MOXKHOCTb pa3BUBaTh y OOyYarolIUXCs
TOYHYIO, PallMOHAIbHYIO U MH()OPMATUBHYIO p€db, YMEHHE OTOMpaTh HamOoJjee
MOJIXO/ISIIINE SI3bIKOBBIC, CHMBOJIMYECKUE, TPaUUECKUE CPENICTBA JIsI BEIPAKCHHS
CYXKICHHUI 1 HATTISAHOTO UX MPEICTABICHHUS.

HeoOXoauMbBIM ~ KOMIIOHEHTOM  OOMIEH KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHWW  SABIETCS  OOmIee 3HAKOMCTBO C  METOJaMH  TIO3HAHUSA
JNEUCTBUTEIBHOCTH, IPEACTABICHUE O NPEIMETE U METOAE MaTeMATHUKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX M T'yMaHHUTApPHBIX HAayK, 00 OCOOEHHOCTSIX
NPUMEHEHUs] MaTeMAaTUKH JUIsl PEIICHUs] HayYHBIX M MPUKIAIHBIX 3adad. Takum
o0Opa3oM, MaTeMaTHyecKkoe 0Opa3oBaHME BHOCUT CBOWM BKJIaJ B (popMHpOBaHUE
oO0IIel KyIbTYPhI YETOBEKA.

N3ydyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHUIO
YeoBeKa, MOHMMAHUIO KpacoThl M M3SIIECTBA MAaTEMaTHYECKHX PacCyXICHUH,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEH CHMMETPHUH.

[TpuopureTHpiMu 1ensiMu  oOydyeHus: maremaruke B 10-11 kmaccax
Ha YIIIyOJIE€HHOM YpOBHE TPOJI0JIKAIOT OCTaBAThCS:

* (QopmupoBaHUE IIEHTPAIBHBIX MaTEMAaTHIYECKUX MOHATUN (YUCII0, BEJMYMHA,
reoMeTpudeckas  (Gurypa, TepeMeHHas,  BEpPOSATHOCTh,  (PYHKITHS,
NPOM3BOJHAS, HWHTErpan), OOECHEeUMBAIOIIMX  I[PEEMCTBEHHOCTh  H
MEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

® MOABEACHHE OOYYaIOUUXCS Ha JOCTYIMHOM Ui HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MAaTEeMAaTUKHA U OKPY’KAIOIIET0 MUPa, TOHUMAaHUI0 MAaTEMaTUKU
KaK 4acTH 00IIel KyJIbTyphl UeJI0OBEUECTBA,

® pa3BHUTHE WHTEJUICKTyAJIbHBIX U TBOPUYECKUX CMOCOOHOCTEH O0ydarommxcs,
MO3HABATEJIbHON aKTHMBHOCTH, MCCIEA0BATENbCKUX YMEHHUH, KPUTHYHOCTU
MBIIUICHHS, HHTEpeca K M3YYCHUIO MATEMaTUKU;

* (QopmupoBaHue (QPYHKIMOHAIBHON MAaTeMaTUYECKOW T'PaMOTHOCTH: YMEHUS
pacmo3HaBaTb MaTeMAaTUYECKHUE aCMEKThl B  PEANbHBIX KU3HEHHBIX



CUTYaLMX

Y IPHU U3YYEHUU JPYTUX YUEOHBIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN

U 3aKOHOMEpPHOCTEH, (HOpMYyIMpoBaTh HMX Ha SI3bIKE MAaTEMAaTUKU H

CO311aBaTh MaTeMaTU4YECKUe MOJIEIH, MPUMEHSTh OCBOCHHBIN

MaTEMATUYECKUI armapar

JUISL pElIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 337a4, MHTEPHPETUPOBATH M

OLICHUBATh MOJyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMHM COJAEpKaHUs Kypca matemarnku B 10-11 kiaccax
yrayOnéHHOro ypoBHS ABISIOTCS: «YUucna W BbIUMCIEHUS», «AJredpay
(«AnreOpanyeckrue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBay»), «Hauama
MaTeMaTuyeckoro axanuza», «l'eomerpus» («['eomerpuueckue QUrypbl U HUX
CBOMCTBay, «l/3MepeHue TEeOMETPUUECKUX BEIMYHH»), «BeposiTHOCTh U
CTaTUCTHKa». J[aHHBIEC TUHUU PA3BUBAIOTCA NapajuIeNIbHO, KaK/1asl B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHCHMO OJIHA OT JIPYroi, a B TECHOM
KOHTaKTe M B3aumozeiictBuu. Kpome »3Toro, ux oObEIUHSET JOTrHYecKas
COCTAaBJIAIONIAs], TPAJAMLMOHHO MPUCYIAas MaTeMaTWKE W MNPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKue Kypchl U cojepxkaTesbHble JHHUH. CQPOopMyIHMpOBaHHOE BO
dI'OC COO TpeboBaHUE «yMEHUE OINEPUPOBATH MOHSATUIAMHU: OIpPEACIICHUE,
akcuoMa, TeopeMa, CJEACTBHE, CBOWMCTBO, MpHU3HAK, JOKa3aTeIbCTBO,
paBHOCWIbHBIE  (POPMYJIMPOBKH, YMEHHE  (POPMYJIHpPOBaTH OOpaTHOE U
IPOTHBOMOJIOKHOE YTBEP)KICHHUE, IPUBOJUTH IPUMEPbl MU KOHTPIPUMEPHI,
UCIIOJIB30BATh METOJ] MAaTEMaTUYECKOW WHIAYKLUHWH, MPOBOAUTH JOKA3aTEJbHBIC
pacCykKJIeHusT IpU PEIICHHH 3a7ad, OLEHUBATh JIOTMYECKYIO IPABHIBHOCTH
paccyXJIeHU» OTHOCUTCS KO BCEM KypcaM, a (pOPMUPOBAHUE JIOTMUECKUX YMEHUHN
pacmpezenseTrcss MO BCeM ToAaM OOy4YeHHsi Ha YPOBHE CpEAHEro OOILIero
o0Opa3oBaHUs.

B cootBerctBum ¢ ®I'OC COO wmaremaruka SBIsSETCS OOS3aTEIBHBIM
IpeIMETOM Ha JaHHOM YpOBHE oOpasoBaHus. Hacrosmieil nporpammoil 1o
MaTeMaTuKe MpeayCMaTpUBAETCS M3yYeHue yuyeOHoro npeamera «MaTemaTuka» B
paMKax TpEX y4eOHBIX KypcOB: «AlredOpa U Hayajga MaTEMaTUYECKOTO aHAIU3ay,
«I'eometpus», «BeposiTHocTh U cratuctukay. @dopmMupoBaHHE JOTMYECKUX
YMEHUHN OCYUIECTBIISETCS HA MPOTSHKEHUH BCeX JIET 00yUYeHHs] Ha YPOBHE CPEHETO
oOmiero 00pa3oBaHMs, a 3JIEMEHTHI JIOTMKM BKJIIOYAIOTCS B COJEp)KaHHE BCEX
HA3BaHHBIX BBIIIE KypPCOB.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX JJIi M3YyYEHUS MaTeMaTHKU -
544 ygaca: B 10 xmacce - 272 4gaca (8 gacoB B Heaento), B 11 kmacce - 272 4gaca (8
4acoB B HEJIEIIIO).

JUis  peanuzanuM  MOpPOrpaMMbl HCIOJB3YIOTCS Y4YEOHMKH, JAONYHICHHBbIE K
UCITOJIb30BAHUIO MPH pPEANHU3ALNA HMEIIIMNX TOCYAapCTBEHHYIO aKKPEAUTALUIO
o0pa3oBaTeIbHBIX NMPOrpaMM HaYaJIbHOTO OOIIEr0, OCHOBHOIO OOIIET0, CPEIHEro
obmiero o0pa3oBaHUsl OpraHU3alUsMU, OCYLIECTBISIIOIIMMU OOpa30BaTEIbHYIO
NEeATENbHOCTD, MpruKkazoM MunnpocsenieHus ot 21.09.2022 No 858:



Mep3nsk, A. I'. Maremaruka. Anrebpa 1 Hadajga MareMarudeckoro aHammsa: 10
KJIacc: yriyonéHHbIl ypoBeHb : yueOHuk / A. I'. Mepansk, [I. A. Homuposckuii, B.
M. TlossakoB. — 7-e u3a. — Mocksa : [IpocBenieHue

Mepansk, A. I'. Maremaruka. AnreOpa U Hayajga MareMaTHYecKoro ananuza: 11
KJ1acc: yriayOnéHHbINA ypoBeHb : yueOHuk / A. I'. Mepainsk, 1. A. Homuposckuii, B.
M. IlonsaxoB ; nmox pemakuued B. E. Ilogonbckoro. — 6-e¢ u3n. — Mocksa :
[Ipocsemienue,

Mep3nsk, A. I'. Maremaruka. ['eomerpusi: 10 kmacc: yriryOn€HHBIH YpOBEHB
yueOnuk / A. I'. Mepsnsk, /. A. Homuposckuii, B. M. IlonskoB ; moa penaxiuei
B. E. I[Tononsckoro. — 7-e n3n. — Mocksa : [Ipocsemienue,

Mepsnsik, A. I'. Maremaruka. ['eomerpusi: 11 kmacc: yriyOn€HHBIH YpPOBEHB
yueOHuk / A. I'. Mepamsik, [I. A. Homuposckuii, B. M. T[lonskoB ; mon penakiueit
B. E. [Tononbckoro. — 7-e n3a. — Mocksa : [IpocBemienue,

DneKTpoHHBIE 00pa30BATENIBHBIC PECYPCHI, MOMYIIEHHBIE K MCIOIb30BAHHUIO MPHU
peanuzaiuu 00pa30BaTEIbHBIMU OpPTraHU3aALUSIMU HUMEIOIIUX TOCY/IapCTBEHHYIO
aKKpeIuTaluri0 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO
oOmiero, cpenHero obmero oOpa3oBaHud  MpUKa3oM  MUHIPOCBEILEHUS
ot 04.10.2023 Ne 738:

« DJexTpoHHBIH oOpazoBaTenbHbI pecypc «S cmam EI'D. Cpennee obiiee
oOpa3zoBaHue. YUYeOHBI MOAYJh IO pPEHICHUIO TPYAHBIX 3aJaHUA TI0
yueOHOMy mpeametry "MaremaTtuka (yrnyOneHHsld ypoBenb)". 10-11
kiacce». M3narensctBo «IIpocsemenue»

« bubnuoreka OI'NC «Mos LIKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/05

« bubnuomkona www.biblioschool.ru

AJire0pa 1 Ha4yaIa MATEMaTHYECKOr0 aHAJIU3A

Kypc «Anrebpa m Havana MaTeMaTHYECKOTO aHaIW3a» SIBISETCS OJHUM
13 HanOoJjee 3HAYMMBIX B MPOTPaMMe CPEAHETO 00IIero 00pa3oBaHusl, TOCKOJIBKY,
C OZTHOW CTOPOHBI, OH 00ECTICUNBAET NHCTPYMEHTAIbHYIO 0a3y JJIs U3YUCHHSI BCEX
€CTECTBEHHO-HAYUYHbIX KypCOB, a C JIpyroid CTOPOHBI, (POPMHUPYET JIOTMUYECKOE
1 a0CTpAaKTHOE MBIIIJICHUE OOYYalolUXCsl Ha YpOBHE, HEOO0XOJUMOM ISt
OCBOEHHUSI KypcOoB HH(pOpPMATHKH, OOIECTBO3HAHMS, UCTOPHH, CIOBECHOCTU. B
pamkax ydeOHOro Kypca «AnreOpa M Hayajlla MaTEeMaTHYECKOTO aHaJIM3a»
oOydJaroluecs: OBJAJCBAIOT YHHUBEPCANbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi GopMyIIMpyeT CBOHM JOCTHKEHHS B MaTeMaTUIeCKOi popme.

Kypc anreGpsl 1 Hauan MaTeMaTUYECKOTO aHAIM3a 3aKIaIbIBAET OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHaMU (U3WKHU, XUMHUHU, OHOJOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA OKOHOMHUKH W OOIIECTBEHHON JKWU3HHU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOH XM3HHU. B TOXe BpeMs OBIaJcHHE


http://www.biblioschool.ru/

a0CTpaKTHHIMU U JIOTHUYECKH CTPOTMUMH MAaTEMaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BUBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIB30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GOpPMHpPYET  KPEaTHBHOE W  KPUTUYECKOE  MBINIJICHUE.

B xonme w3yueHus anreOpbpl W Hadyall MaTEMaTHYECKOTO aHajiM3a Ha YPOBHE
cpeaHero oouero oOpa3oBaHus OOyYarolIUecs MOTYYarOT HOBBIM OIBIT PELICHUS
MPUKIAAHBIX 3a7a4, CAMOCTOSTEIBHOTO TIOCTPOCHHS MaTEMaTHYECKUX MoJIeei
pCaNbHBIX CHUTyaIlluii M MHTEPIPETAIIMU TTOJTYUYEHHBIX PEIICHUH, 3HAKOMSTCS C
IpUMepaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPO/JIE, HAYKE M B UCKYCCTBE,
C BBIJAIOIIMMHICS MaTEMAaTHICCKIUMH OTKPBITUSIMHU M HX aBTOPaMH.

Kypc anreOpsl 1 Hayasl MaTeMaTHYECKOTO aHaau3a 001a1aeT 3HaYUTeIbHBIM
BOCITUTATEIHHBIM MOTEHIIHAJIOM, KOTOPBIHT peanusyeTcs KaK
gepe3 ydeOHBIM MaTepual, CIOoCOOCTBYIOMMUNM (POPMUPOBAHUIO HAYUHOTO
MHUPOBO33pPEHUS, TaK U uepe3 crenuduky y4eOHON MesITeIbHOCTH, TPEOYFOIIe
CaMOCTOATEITHLHOCTH, aKKyPaTHOCTH, TIPOJOJKUTEIIHHOU KOHIICHTPAIIMA BHUMAHHUS
¥ OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTar.

B ocHoBe Meroawku oOydeHHs ainreOpe W HavajaM MaTEeMaTHYECKOTO aHaln3a
JISKHUT EATCTLHOCTHBIA MTPUHITUT O0yICHHS.

B crpykType mnporpamMmbl 1o anrebpe W HadajgaM aHaiu3a BBIICISIOTCS
CIICYIOIINE COJIEPKATEIbHO-METOANYECKUE JHHUMA: «Yucina W BBIYUCICHUMY,
«Dynkiun  u rpadukm», «YpaBHeHMS W HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOTO aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHEIC
COJIePKATEeNIbHO-METOIUYECKUE JMHUU M3YYalOTCS Ha TMPOTSIKEHUU JBYX JIET
oOy4eHHs] Ha YpPOBHE CpeIHero oOIero oOpa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT Opyra U MOCTENEHHO HACHIIASCh HOBBHIMU TEMaMU W paszaenamu. JlaHHBIN
y4eOHBI KypC SBISIETCS WHTETPATHUBHBIM, TIOCKOJIBKY OOBEAWHSIET B cebe
coJiep KaHNe HECKOJIbKUX MAaTeMATHUYECKUX NUCIHIUIAH: alredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUA aHajdu3, TeOopus MHOXKecTB u Apyrue. [lo mepe Toro kak
oOyuJaroluecs: OBJIAJEBAIOT BCE Oojiee MMPOKMM MaTEMaTHUYECKUM ammapaToM, y
HUX TIOCIICJIOBATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOWTH
MaTeMaTHYECKYIO MOJICNb peaIbHOW CUTYaIluy, IPUMEHATh 3HAHUS, TTOTYYCHHBIC B
Kypce «AnreOpa U Hayajga MAaTeMaTH4YeCKOro aHaiu3ay, IS peHIeHHs
CaMOCTOSITENTFHO  C(OPMYJIMPOBAHHONH MaTeMaTH4eCKOW 3a7add, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxaTtenbHO-MeTOANYECKas: JTMHUS «YHucna U BBIYUCICHUS 3aBEpPIIACT
(dhopMHpOBaHKE HABBIKOB MCIOJIB30BAHMS JEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpennero oOriero
oOpazoBaHuss 0co0O€ BHUMaHWE yaeisieTcss  (OPMUPOBAHWIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHUH, BKIIIOYAIONIMNX B CE0s MCIOJB30BAaHUE PaA3TUIHBIX
dbopM 3amucu YHUCIa, YMEHHE JelaTh NPUKHUAKY, BBIMOIHATH MPUOIMIKEHHEIC
BBIYKCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMATHUYCCKUMHU
KOHCTAHTaMH. 3HAaKOMbBIE OOyYalOIIMMCS MHOXECTBA HATYPaIbHBIX, IEIBIX,



palMOHAIIBHBIX U JCHUCTBUTENBHBIX  YHCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4WCel. B KaXaoM H3 O3THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cIenupuIecKue 3a7aud M ONepaluu: JeJIeHuEe Halelo,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LENbIX YHCEN, OCOOBIe CBOWCTBA
palMoOHANBHBIX M HUPPAIMOHANIBHBIX YKCeN, apu(METHUIECKHE ONEpalny, a TaKkKe
W3BJICUCHUE KOPHS HATYpaJbHOW CTETEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU HMX TMPUMEHEHHS ISl PEIICHUs Pa3IMYHBIX 3a/1ad
dbopmupyeTcsi peiCcTaBleHUe O €AMHCTBE MaTEMaTUKU KaK HayKu U €€ poJid B
MOCTPOCHUU MOJIeNiel peallbHOr0 MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHE U
KOHKpETHU3AIIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs] Ha MPOTSHKEHUH BCETO
oOy4eHHsI B CTaplieil IIIKOJIe, TOCKOJIbKY B KaxaoMm paszzaene [Iporpammer
MPEeyCMOTPEHO pEelIeHHEe COOTBETCTBYIOMIMX 3adad. B pesynbrare oOyuaromuecs
OBJIAJICBAIOT PA3TUYHBIMA METOJIAMH PEIICHUS PAIIMOHATBLHBIX, UPPAITMOHAIBHBIX,
MMOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPAaBEHCTB M CHCTEM, a TaKXke 3aJad, cojaepkammux napamerpsl. [lomydeHHble
YMEHHsI IIMPOKO MCTONB3YIOTCS TpPH MCCIEAOBAHUM (PYHKIHMA C TIOMOIIBIO
MPOW3BOJHOW, TPH pEUICHHH NPUKIAJAHBIX 3a7ad W 3aJad Ha HaXOXKJIEHHUE
HanOONBIINX ¥ HAUMEHBIINX 3HAYeHUN QyHKIMU. JlaHHAs coaepKaTeNbHasT JTMHHS
BKJIIOYaeT B ce0s Takke (HOPMHUPOBAHHE YMEHUH BBINONHATH PacyYEThl TI0
dbopmynam, npeoOpa3zoBaHus palMOHAIbHBIX, UPpaLMOHATBLHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUMN, a TAK)KE BBIPAKEHUM, COJIEPXKAIIUX CTETICHU U
norapudmel. braromaps u3ydeHuro anreOpandeckoro marepuana MPOUCXOJUT
JaNbHEWIIee pa3BUTHE  AJITOPUTMHUYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOy4Jaroruxcs, (GOPMUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYXICHHUH, pPaOOTHI
C CUMBOJBHBIMU (hOpMaMHu, MPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B
BUJIC PABEHCTB M HEpABEHCTB. AnreOpa npemynaraeT 3(p()EeKTUBHbIE UHCTPYMEHTHI
NI PELICHUS TPAKTUYECKUX U €CTeCTBEHHO-HAyYHBIX 3ajad, HarjsaHO
JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConeprxarenpbHo-MeToAu4ecKas JduHUS «DyHKIUU W TpaduKm» TECHO
nepervieTaeTcsi ¢ APYTUMHU JTMHUSIME Kypca, TTOCKOJIBKY B KAKOM-TO CMBICTIE 3a0aéT
MOCJIEIOBATEILHOCTD U3YYCHUS MaTepuaa. N3yuenue CTETICHHOM!,
MOKAa3aTeNbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWUCTB
U rpauKOB, HUCHOIb30BaHNE (DYHKIMMA IS PEIICHUs 3aJlad U3 JPYruX yueOHBIX
IpeIMETOB
U pealbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM AaHAJIU30M, TaK U C
pelIeHreM ypaBHEHUU W HEpaBeHCTB. [Ipu 3TOM OoJbIlioe BHUMAHUE YIESSICTCS
bopMUPOBaHHIO yMEHHsS  BBIpaKaTh  (QOpMyJaMU  3aBUCUMOCTH  MEXIY
pPa3sTUYHBIMA BEITWYMHAMH, HCCIEIOBATh TOJYyYCHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJICH Ha Pa3BUTHE YMEHUMN
U HABBIKOB, ITO3BOJISIONINX BBIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B



paznu4HOi ¢dopMe: aHATUTHYECKOW, Tpaduyueckord W cioBecHoOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHNUIO 1 KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxxarenpHast auHMS «Hauama mareMaTndeckoro aHalin3a» IMO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTHYeCKUX, TaK U MPHUKIAIHBIX 3a/a4,
JIOCTYMHBIX O0YYalOMUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  cIOXHBIX (YHKUUWA, ONpenensiTh HMX HauOOoJblIMe M HAUMEHBIINE
3HAYCHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
yCKOpeHHsl TpoueccoB. [laHHas cojepkarenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHX MOJIEJel pealbHbIX CHUTYaIlui,
MO3BOJISIET HAXOJUTh HaWJIydlllee pEIIeHHEe B TMPHUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-IKOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBaMU MaTeMaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTBHO-TOTUYECKOTO H
KpEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHWKH B Hayke, TEXHUKE M UCKyccTBe. OOywaroniyecs: y3HalT O
BBIIAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTEeMaTHKH Kak
HayKu, U 00 UX aBTOpax.

ConeprkarenpbHO-MeTOAUYECKas THHUS « MHOKECTBA U JIOTUKa» BKIIIOYAET B
ceOs DJIEeMEHThl TEOpUHM MHOXKECTB M MaTeMaTH4YeCKOW JOTHKH. TeopeTuko-
MHOKECTBEHHBIC TTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMAaTHKH

U TIpenjaraloT HamOoJiee YHUBEPCAIbHBIN $I3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKU U €€ TMPUIIOKEHUN, OHU CBS3bIBAIOT PpPAa3HbIE MaTeMaTUYECKUE
TV CUUTUTAHBI

U UX MPUIOKEHUs B eauHoe uenoe. [lo3ToMy BaxHO [aThb BO3MOXKHOCTh
oOydJaromemMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK  COBPEMEHHOM
MaTeMaTUKH M HCMOJb30BaTh €ro [JIsi BBIPAXXEHUS CBOUX MbIciel. Jpyrum
BOKHBIM ITPU3HAKOM MAaTEMATUKHU KaK HAyKU CJIEeAyeT NpU3HATh CBOMCTBEHHYIO €l
CTPOroCTh OOOCHOBAHMM M CIIEIOBAaHUE OMNPEIEIEHHBIM MPABWIAM MOCTPOCHHUS
J0Ka3aTeNbCTB.  3HAKOMCTBO €  3JIEMEHTaMH  MaTEeMaTUYECKOH  JIOTUKHU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUIEHUS! 00YYalOlIUXCsl, MO3BOJISET UM
CTPOUTH CBOU PACCY>KJEHHUSI Ha OCHOBE JIOTHYECKUX MpaBuil, (POPMUPYET HABBIKU
KPUTHYECKOTO MBIIUICHUSI.

B kypce «Anre6pa m Hauajsa MaTeMaTUYECKOrO aHAIM3a» MPHUCYTCTBYIOT
OCHOBBI MAaT€MaTHYE€CKOT0 MOJCIUPOBAHUS, KOTOPhIE MPU3BAaHbI CIIOCOOCTBOBATH
(GOpPMHpPOBAHHIO  HABBIKOB  TIOCTPOCHHS  MOJIEJEH  pealbHbIX  CUTYaIlui,
MCCJIEIOBAHMSI ATUX MOJIENIel C TMTOMOIIBIO armapaTa anreOpsl 1 MaTeMaTHIeCKOTO
aHajau3a, MHTEpPIpEeTaluy MOJYyUYeHHBIX pe3yJbTaToB. Takue 3ajlaHusl BILUIETCHbI B
KaXIbld U3 pasnenoB lIporpammebl, MOCKOJIBKY BECh MaTepual Kypca MIUPOKO
UCIIONB3YETCSl N7l pPElIeHUsT NpUKIaIHbIX 3afad. [lpu pemeHun peabHbIX
MPaKTUYECKUX 3a7ad OOydarolMecs pa3BUBAIOT HAOJIOAATEIBbHOCTh, YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, MCIOJIb30BATh  AHAJIOTHIO,



00001aTh u KOHKPETU3UPOBATH npobiemy. JlesiTenbHOCTh

mo (GOPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a7ad OPraHu3yercs B
MpoIlecce M3YyYCeHHs BCEX TeM Kypca «Anrebpa W Havala MaTeMaTHYEeCKOTO
aHam3a.

OO6miee ynciio yacoB yueOHOTO Kypca «Asredpa u Hauajga MaTeMaTUYECKOro
aHanusa» - 272 yaca: B 10 kiacce - 136 gacoB (4 yaca B Heeno), B 11 kiacce -
136 yacoB (4 yaca B HEZIEIIIO).

I'eomerpusn

['eomeTpust sBIsSETCS OMHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHETO
o0rmiero oOpa3oBaHmsl, TaK KaKk 00€CIIeYMBACT BOZMOKHOCTh M3YUCHHSI AUCIIUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W TPEIMETOB T'YMAaHHTAPHOTO ITMKJIA.
[TockonbKy  Jormueckoe  MbllUieHne,  ¢GopMHupyeMoe  MpU  U3YYCHHH
O0OyJarOIIMMUCS TTOHSITHHHBIX OCHOB T€OMETPHUH, TIPH JT0OKA3aTEIbCTBE TEOPEM H
MOCTPOEHUH IETOYKU JIOTHUECKUX YTBEPKIACHUN MPH PEIICHUH T€OMETPUICCKUX
3alad, YMEHHE BBIIBUTaTb H ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCSl TIPH PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITMKJIA, B YACTHOCTH
(du3nyUecKux 3aaay.

Ileab ocBoeHUs TporpamMmbl  ydeOHoro kypca  «I'eomeTpus»
Ha yIIyOJIEHHOM YpPOBHE — pa3BUTHE WHAWUBUIYAJIBHBIX CIOCOOHOCTEH
oOydJarommxcss MpPU M3YYCHWH TEOMETPUH, KaK COCTABIISIFOIICH IpeaIMETHOM
obmactn «Marematnka W uH(pOpMaTHKa» dYepe3 oOecreueHue BO3MOXKHOCTH
NpUOOpETEHNSI W HWCIONB30BaHUsI Oojiee TIyOOKHX TE€OMETPUYECKHX 3HAHHHA H
NCUCTBUHN, CHEUPUYHBIX TEOMETPUH, W HEOOXOIUMBIX [UIsl  YCIENIHOTO
npodeccruoHanbsHOT0 00pa30BaHUs, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuopuTeTHRIME 3alaYaMU Kypca T€OMETpPUH Ha YIUIyOJIEHHOM YpOBHE,
PACIIMPSIONIMMH ¥ YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

- pacmmpeHue TPENCTaBICHUS O TEOMETPUU KaK YacTH MHPOBON KYJIbTYPbI

1 (OpPMHUPOBAHNUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIIM MUPOM;

- (QopmupoBaHue TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpaX KaKk o
BOKHEUIITUX MAaTEMAaTHUECKHX MOJEISAX, IMO3BOJISIONIMX OIKMCHIBATH W HU3yYaTh
pa3HbIe SABJICHUS OKPYKAIOIIET0 MUPa, 3HAHUE MMOHATUWHOTO aIlapara o pa3aeiy
«CtepeomeTpus» MIKOJIBHOTO Kypca TeOMETPUH;

- ¢opMHUpOBaHUE YMEHHUS BIIAJICTh OCHOBHBIMH MOHSITHSIMH O MPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBOHCTBaMH, 3HAaHHE TeopeM, (OpMYyJI U yMEHHE
UX MPUMEHATb, YMEHMs JIOKa3bIBaThb TEOPEMbl W HAXOJUTh HECTaHJApPTHHIC
CIIOCOOBI peIICHUs 3a/1aY;

- (opMHupoBaHME YMEHHS pAClo3HABAaTh HA YEPTEXKaX, MOJCISIX U B PEATbHOM
MUpPE MHOTOTPAHHWKHA W Tejla BpaIICHHsS, KOHCTPYHPOBAThH TE€OMETPHUCCKHE
MOJICIIH;

- (opmupoBaHHEe TMMOHWMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TITOCTPOCHHUS
MaTeMaTUYeCKUX Teopuid, (PopMUpPOBaHWE TIOHMMAHHUS POJU aAKCHOMATHUKH

P TIPOBEJICHUN PACCYKICHUMH;
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- (opmupoBaHHe yMEHHUS BIAJETh METOAAMH JOKAa3aTEJbCTB U aAJITOPUTMOB
pellieHusl, YMEHHUSI HX MPUMEHSTh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/JI€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
(bopMHpoBaHUE MPEACTaBICHUS O HEOOXOAMMOCTHM  JIOKa3aTelIbCTB  IPH
000CHOBAaHMHU MAaTEeMAaTHYECKUX YTBEPXKJICHUHN U POJIM aKCHOMATHKHU B TIPOBEICHUH
JEeTyKTUBHBIX PAacCyKICHUH;

- pa3BUTHE ® COBEPIICHCTBOBAHHUE WHTEIUICKTYadbHBIX U  TBOPYECKUX
crocoOHocTe 00ydaronMxcs, Mo3HaBaTEIbHOW aKTUBHOCTHU, UCCIEA0BATEIbCKUX
yYMEHUH, KPUTUYHOCTH MBIIIJICHUS, UHTEpECa K U3yUCHHUIO T€OMETPUH;

- (opmupoBanue QyHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHMsI paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHHUH IPYTUX
y4eOHBIX TPEAMETOB, MPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYyalllil, UCCIIEOBAHUS MOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALNN OTyUYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMM COJZIEpXKATEIbHBIMU JIMHUAMU Kypca «I'eomerpum» B 10—11 kmaccax
apisitores: «lIpsiMble M MIIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpanHukm», «Tena
BpalieHus», «BekTopel W KOOpAWHATBI B TPOCTPAHCTBE», «/IBMkKeHHS B
MIPOCTPAHCTBE.

ChopmynupoBanHoe B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe cpeaHero obmiero oOpa3oBaHHs TpeOOBAHHME «YMETb OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIX T€OMETPUHU Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xnaccax, OTHOCHUTCS KO BCEM COJEpXaTelbHbIM JUHHUSAM Y4eOHOTo Kypca,
a (GopmHpoBaHME JIOTMUECKUX YMEHHUH pacrnpeiensercsi He TOJIbKO II0
COJIEp>KaTENIbHBIM JIMHUSAM, HO U 10 Tojam obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEEC MPEAMETHBIM pe3ylibTaraM ocBoeHus [IpumepHoit paboueii
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamiajJiucb  HEOJHOKpPATHO. OJTO  MO3BOJIAET  OPraHM30BaTh  OBJAJCHHE
re€OMETPUYECKUMHU OHATUSAMHU U HAaBBIKAMU TIOCJIEI0BATENILHO U MIOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00yYaroluXCcsl, pacliupsis U yriryosss
e€, o0pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

- co3marb ycioBus g auddepeHnmanuu  o0ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTENbHBIX IMpoOrpamMM, OOeCleYuTh yriayOnéHHOoe
U3y4YEHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npeamera «MareMaTHKay;

- TIOJATOTOBUTH OOYYAIOUIMXCS K MPOAODKEHUIO M3yUeHUS MAaTEMaTHKU C y4ETOM
BbIOOpa Oyxaymieit mpodeccuu, obecreunBas MPEEeMCTBEHHOCTh MEXAY OOIIKUM
1 Ipo(heccHOHaIbHBIM 00pa30BaHUEM.
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O6mee yucino yacoB yueOHOro Kypca «I'eoMmeTpus» Ha yriryOJIeHHOM ypoBHE - 204
yaca: B 10 kiacce - 102 yvaca (3 yaca B Hegento), B 11 knacce - 102 yaca (3 gaca B
HEJIEIIO).

BeposiTHOCTH M CTATHCTHKA
VYyeOublii Kypc «BeposTHOCTP M CTAaTHCTHUKA» YIIIYOJIEHHOIO YpPOBHS
ABJIIETCSL MPOJIOJDKEHUEM U Pa3BUTHEM OJAHOMMEHHOro ydeOHOro Kypca
yrayOnéHHOro  ypoBHA  OCHOBHOM  mikonbl. Kypc  mnpenHasHaueH — Juist
(dopMupoBaHus Yy O0yYarOUIUXCS CTATUCTUYECKON KYyJIbTYphl U IMOHUMAHUS POJIU
TEOpUU BEPOATHOCTEN
KaK MaTeMaTH4Ye€CKOI0 HHCTPYMEHTA JIJIsl U3yUEHUs CIIy4alHbIX COOBITHH, BETUYUH

u nporieccoB. [Ipu u3yuenun Kypca odoramarTcs MpeacTaBiIeHus] 00yJaromuxcs
O METOJAax MWCCIENOBAHUSA M3MEHYMBOIO MHpPA, pPAa3BUBACTCA ITOHUMAHUE
3HaYUMOCTHU U OOIIIHOCTH MaTeMaTHYECKHX METOJIOB MO3HAHUA KaK HEOTHEMIIEMOI
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O0 MUPOBO33PEHU.

Conep:kanue Kypca HaIlpaBJICHO Ha 3aKPEIUIEHUE 3HAHUU, ITOJYYEHHBIX MPH
M3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs M Ha pa3BUTHE
IIPEJICTABICHUM O CIy4YalHbIX BEIWYMHAX W B3aMMOCBS3SIX MEXIAYy HUMHU Ha
BAKHBIX IPUMEPAX, CIOKEThl KOTOPBIX ITOYEPIIHYTHI U3 OKpY’Karouero mupa. B
pe3yiapTaTe y OOyyaroumxcs JIOJDKHO C(OPMHUPOBATHCS MPEICTaBICHUE O
HauOoJiee ynoTpeOUTENbHBIX U OOIKUX MAaTEMAaTHUYECKUX MOJEIAX, UCIOIb3yEMbIX
JUIs  ONMCAHMSI ~ AHTPOIIOMETPUYECKUX M JIeMOrpaMueckux  BEJIUYHH,
NOTPEIIHOCTEH B pa3IMYHbIE POJAA H3MEPEHUSX, JIUTENIBHOCTH O0€30TKa3HOM
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sBisieTcsl 0a3oi /i OCBOCHHSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJIBKO HMH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TaKXKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJBKY
COBPEMEHHbIE OOILIECTBEHHbIE HAYKW B 3HAUMUTEIBHOM MEpe MCIOJIb3YIOT anmnapar
aHanu3a OOJBIIMX JaHHBIX. L[eHTpallbHYyl0 YacThb Kypca 3aHUMaeT OOCYKIEHUE
3aKOHa OONbIIMX YKCeNl — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJbI, HMMEIOIIETO
MaTEeMaTUYEeCKy10 (popManu3auio.

B coorBercTBUM C yKa3aHHBIMU ILEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKa» Ha YIrIyOJEHHOM YPOBHE BBIJECIEHBI OCHOBHBIE
cojepkatesnbHble  JUMHMM:  «CiydaiiHble  COOBITHMSI W BEPOSITHOCTH»

u «CiydaliHble BETMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUH B KypC BKJIIOYEHBI 3JEMEHTHI TeOpuu rpadoB
U TEOpUU MHOXKECTB, HEOOXOAMMBIE Ui MOJHOLIEHHOTO OCBOEHHUS MarepHasia
JAHHOT0 YYEOHOIro Kypca U CMEXHBIX MaTEMAaTUYECKUX YUYEOHBIX KypPCOB.

Copepxanue nuHuM «CiydailHble COOBITUSL W BEPOSITHOCTU» CIYXKHUT
OCHOBOM JUIs1 (DOPMHUPOBAHMSI TPEACTABICHUNA O PaCHpeleSIEHUU BEPOSTHOCTEH
MEXKY 3HAUYCHUSMMU CIIy4anHbIX BEJIMYUH. BaXkHYyI0 4acTh B 3TOU COAEpKATEIBbHOU
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JVMHUM 3aHUMAET N3YYeHHE T€OMETPUUYECKOT0 M OMHOMHAILHOTO pacIpeIeIeHUN U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IIOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpeneneHusIMHy.

Tembl, CBSI3aHHbIE C  HENPEPHIBHBIMU  CIYyYalHBIMM  BEIMYUHAMH

U pacnpeieseHUs MU, aKUEHTUPYIOT BHMMAaHHE OOyYaroUIuXcsl Ha OINUCAaHUU H
M3YUYEHUU CIyYalHBIX SIBJIEHUU C MOMOILIBIO HEMpPEPbIBHBIX (hyHKIMI. OCHOBHOE
BHUMAaHME YJENSIeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PacIlpeesICHUsIM.

B kypce mpegycmarpuBaeTcsi 03HAKOMHUTEIIBHOE H3YyYE€HHE CBS3U MEX]Y
CIIy4alilHbIMHM BEJIMYMHAMM U ONMCAHUE ATOM CBSA3M C MOMOUIbIO KOA(PPUIMEHTA
KOPPEJIALIMY U €r0 BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI COJIEPKaHUs Pa3BUBAIOT
TeMy «JluarpaMMmbl pacceMBaHHS», M3YUYEHHYI0 Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMs, U BO MHOIOM OIIMPAIOTCSl Ha CBEAEHUS M3 KypCOB airedpbl U
re€OMETPUHU.

Emé oauH  3jeMEHT  CcOAepXkaHWs, KOTOPBIM  MpeHIaraeTcs
Ha O03HAKOMHTEIBHOM YpPOBHE — IOCIIEOBATEIbHOCTD CIyYalHBIX HE3aBHUCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C pacrpe/ieIeHUueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMIA XapakTep H
ABJIIETCS aKTyalbHBIM JJI1 OyIyIIUX aOUTYypUEHTOB, MOCTYHAIOUIMX Ha y4eOHbIE
CHEIUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIPABICHUEM.

OOmiee uymcino yacoB ydeOHOro Kypca «BeposTHOCTP M CTaTHUCTHKa» Ha
yriayoneHHOM ypoBHE - 68 yacoB: B 10 kiacce - 34 ygaca (1 yac B Hepento), B 11
Kimacce - 34 gaca (1 yac B Hezelo)

Auredpa
Coaep:xxanue 00y4yeHus
10 xnace
Yuciia ¥ BIYMCJICHUS.

Paunonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLEHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. Ilpumenenue apobGeil W MPOLEHTOB IS
peLIeHUs NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUU U PEaIbHON KU3HH.

HelictBuTenbHple  4ynciia. PalMOHANbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepauMd ¢ JCHCTBUTENBHBIMM  4YuciaamMH.  Moayib
JIEUCTBUTEIBHOTO YUCHA U ero cBoMcTBa. [IpubnukénHble BbIYMCICHUS, paBUia
OKPYTJICHHUs], IPUKUKA U OLICHKA PE3YJIbTaTa BbIYUCICHUM.

Crenmenp ¢ wnenslM mnokazarenemM. buHom Herorona. Hcnosb3oBaHue
NOJXOAIIeH (POPMBI 3aUCH IEHCTBUTENIBHBIX YUCEI JUIsl peLICHHs MTPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOKCTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENECHb
C JCHCTBUTEIIBHBIM MOKA3aTENIEM.
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Jlorapudm uucna. CpoiictBa norapudma. JlecaTuuHble W HaTypaiabHBIC
norapuMsbl.

CuHycC, KOCUHYC, TaHT€HC, KOTAHI€HC YHUCIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA.

ToxaecTBa U TOXIECTBEHHBbIE TpeoOpa3oBaHus. YpaBHEHUE, KOPECHb
ypaBHeHUs. PaBHOCWIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUSA. HepaBeHCTBO,
pEllIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PALIMOHATBHBIX YPaBHEHUHN
U HEPABEHCTB. MHOroOwIieHbl OT OJHOM NEepeMeHHOW. JleneHue MHOrouieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiesnsl ¢  LEIbIMU
ko3 dunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHs YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTETICHN M KOPHHU.

HNppauronanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelLIeHus
MppalHOHAIBHBIX YPABHCHUMN.

[TokazarenpHble ypaBHEHHUS. OCHOBHBIE METObI PEHIEHUS MOKA3ATEIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUH, CONEPIKALIUX JTOTapUDMBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
Jorapu(pMUYECKUX YpaBHEHUI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BbIpaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JMHEHHBIX ypaBHEHHW. MarTpuua CUCTEMBl JIMHEHWHBIX
ypaBHeHMI. OrnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOMCTBA, BBIUYHCIICHHE €T0 3HAUECHUS, TPUMEHEHHUE OINPEICTUTENS ISl PEIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUW. PelleHne NpuKIagHbBIX 3ajad C I[OMOIIbIO
CUCTEMBl JIMHEHWHBIX ypaBHEHHMU. lccnemoBaHue TMOCTPOEHHOM MOAEIH C
MOMOILBIO MaTPULL U ONPEETUTENIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEaTbHOW CUTYAIMU C MOMOIIBIO
YpPaBHEHUW U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHUI U HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3aJad M 3a/ady W3 Pa3juvHbIX 00JlacTell HayKHM U peaabHOU
KU3HHU.

DOyHKUNH U TpauKu.

OyHKuMs, crnocoObl 3amaHus (QyHkuuu. B3aumHO o0paTHBIE (QYHKIIHH.
Komnosummst pynkiuii. 'papuk  dyHkmun. DieMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacth ompeneneHrs U MHOXKECTBO 3HaueHui GpyHkiuu. Hymu QyHkiuu.
[TpomexyTku 3HakonocTostHCTBa. YéTHbIe U HeuéTHbIe PyHKMU. [lepuonuueckue
¢byaknun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl ¥ MUHUMYMBI
¢byukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus] GyHKIIMU HA TPOMEXKYTKE.

Jluneiinas, kBajpaTU4Has U JPOOHO-TMHEWHas (DYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHUE U MTOCTPOEHUE UX IpaUKOB.
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CrenenHast pyHKIMS C HaTypaJbHBIM U LI€JBIM NoKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U TpaduK KOpPHS N-OH CTENEHW Kak (PYHKIIMHA OOpaTHOM
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[Toka3zarenbHas u yorapudmuueckas GyHKUHUU, UX CBOMCTBA M TIpaUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 1S pelIEHUs] ypAaBHEHU .

TpuroHoMmerpruueckass OKPYXHOCTb, OIIPEAECICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTH B PEaJbHBIX IMPOLECCAX W SBICHUSX.
I'paduku peanbHBIX 3aBUCHUMOCTEH.

Hauana MmaTeMaTH4ecKOro aHajamsa.

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHs IIOCJIEAOBATENbHOCTENH. MeTon
MaTeMaTU4ECKOU UHIYKLHH. MoHoTOHHBIE U OTpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a KaK
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas u reoMmeTprueckas nporpeccuu. beckoneuno yobiBaromas
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKON
IpOrpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucio e. Popmyia CI0KHBIX
MpOLEHTOB. VICnoNb30BaHWE TPOTPECCHMU I PELICHUS PEeajbHbIX 3a/ad
MIPUKIIATHOTO XapaKTepa.

HenpepobiBHble (GyHKIMM M HX CBOWCTBA. TOYKM pa3pbiBa. ACHUMOTOTHI
rpadukoB ¢yHkuui. CBoicTBa (QYHKIMIA HENMpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB
JUISL perieHus HepaBeHCTB. lIpuMeHeHne CBOMCTB HEMPEPBHIBHBIX (YHKIIMMA IS
peleHus 3aad.

[lepBast u BTOpas nmpousBogHble QyHKIMH. Onpeenenne, reOMeTpHUIecKuii
U (UBUYECKUN CMBICI TPOW3BOAHOW. YpaBHEHHE KacaTelbHOU K Tpaduky
byHKIIH.

[IpousBoanble  3neMeHTapHbIX  (yHkuuil.  [Ipoum3BogHas  CymMbl,
MPOU3BEJEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxkecTBa M JIOTHKA.

MHokecTBO,  omepalMd  HaJ ~ MHOXECTBAMU W MX  CBOMWCTBA.
Juarpammel Diinepa—Benna. [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO aIllapara
JUISL ONIMCAHMS PEAJbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUIEHUU 3aJa4 U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOIO0 OOBEKTa, CIIEJICTBUE,
JOKa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 kaace.
Yucaa v BBIYUCICHUS.

Harypanpubie n nensle yucna. [IpuMeHeHne nMpu3HaKkoB AEIUMOCTH LENBIX
yucels, HauOombIuid oOmwuit nenurtens (mainee - HOJl) m HammeHbliee oO1ee
kpatHoe (nanee -HOK), ocratkoB o mojyinto, anroputma EBkiauaa uist perieHus
3a/1a4 B LIEJIBIX YHUCIIAX.
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Kommniekcuble uymcna. AnreOpanyeckas U TPUTOHOMETpHYECKas (OPMBI
3aliCU KOMIUIEKCHOTO 4YHcia. Apu(pMETHYECKHE ONepalud ¢ KOMIUIEKCHBIMH
yrcnamMu. M300paxkeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi CTENneHU U3 KOMIUIEKCHOTrO uucia. [IpumeHnenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.
YpaBHEHUS U HEPABEHCTBA.

Cucrema M COBOKYIIHOCTh YPAaBHEHUM M HEPABEHCTB. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKHMX  YpaBHEHHM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PereHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX U  JIOTapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEUIEHUS CUCTEM U COBOKYIHOCTEH palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeneHne  ypaBHEHUM, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYEeCKUX 3aJad M 3aJad W3 pa3judyHbIX 00JlacTell HAyKHM W peaabHOU
KU3HHU, UHTEPIPETALUS [TOJTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKH.

I'paduk xommosunmu QyHKuuii. ['eomeTpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyecknue QPyHKIIMH, UX CBONCTBA U TpaduKy.

['paduueckre MeToabl perieHus ypaBHEHUW W HepaBeHCTB. ['padudueckue
METO/IbI PELLICHHM 3a/1a4 C ITapaMeTPaMH.

Hcnonp3oBanue rpaduKoB (QYHKIHUM OIS HUCCIEIOBaHHUS IPOIECCOB
U 3aBHUCHUMOCTEH, KOTOpPbhIE BO3HUKAIOT MPHU PEIICHUU 3334 U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a.

[IpumeHeHne nMpou3BOJHON K MCCIENOBaHUIO (DYHKIIM HA MOHOTOHHOCTh
u 9KcTpemMymbl. HaxokneHue HamOOoJbIIEro W HAWMEHBIIEro 3HA4YeHHU
HENPEepPbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne TPOU3BOJHOM JUIsi HAXOXKJICHHS HAWIY4IIEro pELICHHS B
OPUKIAIHBIX 3aJadax, sl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IpoIlecca,
3aJIaHHOTO (HOPMYJIION UK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3Hbix. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuui. [IpaBuna HaxoxaeHUs EpBOOOPA3HBIX.

WNuterpai. I'eomerpuuecknit CMBICHI MHTErpala. Brruucnenune
ornpeaenéHHoro naTerpana no gpopmysne Herotona—Jleibuuma.

[IpumeHeHue wWHTErpana Juisi HaXOXACHHUS IUIOAAECH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.
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[Tpumepsl pemennii nuddepeHaIbHBIX yYpaBHeHU. MareMaTtndeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInaTbHBIX
YpPaBHEHUM.

I'eomeTrpus

Conep:xxanue o0yueHust
10 xxacc

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE.

OcCHOBHBIE TIOHATHS  cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPUH U CIIECICTBHS U3 HUX.

B3anmHOe pacnosiokeHHe NpsSMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECH,
MapajulesibHble W CKpelIMBarolmuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapAJLIIEIbHBIE
MPSIMBIE B IPOCTPAHCTBE, NaPAJLIEIBHOCTD TPEX NPSIMBIX, MAPATIIETBHOCTD MIPAMON
U 1iockoctu. [lapamnenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, W300pakeHHE
¢uryp. OcHOBHBIE CBONCTBa NapajUIeIbHOIO MpoekTupoBanus. M3o0paxeHue
¢buryp B mapajyuiesIbHON MPOEKIUU. YTIIBI ¢ COHANPaBICHHBIMH CTOPOHAMH, YTOJI
MEX/ly IPSMBIMHU B IPOCTpaHCTBE. [lapaiuiebHOCTh MIIOCKOCTEN: NapasuleibHbIe
IJIOCKOCTH, CBOMCTBA IapAJUIEIIbHBIX IJIOCKOCTEM. IIpocreimue
MPOCTPAHCTBEHHbIE (PUTYpPHl HA IUIOCKOCTH: TETpadAp, NapauIesIeIuIIe],
MOCTPOEHHUE CCUCHUN.

[lepnieHAUKYIJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIIECHAUKYJISIPHBIE TTPSMbIE
B IIPOCTPAHCTBE, NPSIMBIE MAPAIIIENBHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O NpsAMOU
MIEPIIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHHE
OT  TOpsMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
II0CKoCcTeR. TeopeMa o TpEX NMepueHAuKyIspax.

VYrael B IPOCTPAHCTBE: Yroa MEXIy IPSMOU U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yria. TpEéXrpaHHbI U MHOTOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOICTBa IUIOCKUX H
JBYTPAHHBIX YTJIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB U CHHYCOB JIJIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHH1KH.

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronsbHas
Npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, NpsIMOYTOJbHBIM  TNApPAJUICIENUANE] W €ro  CBOWCTBA.
Kparuaiimne mnyTM Ha TOBEpXHOCTHM MHOIOrpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroiapHas mnHpaMuja,
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npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBUJIbHAS IIpU3Ma U
IIpaBWJIbHAS IHPAMHUIA, TNPABUIbHAS TPEYroJibHAs IHPAaMHUAA W NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’3p,
JOJEKadIp U UKOCAIP.

BbrunciieHne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHalld, YTJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IUION[alb OCHOBaHUW, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomanpe OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH IHPABUIBHOW NHpPaMUBbI,
TeOpeMa O IUIOLIAN YCEYEHHON TUPaMHUIBI.

CruMMmeTpuss B INPOCTPAHCTBE. JJEMEHTBI CUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulesIenunea, CUMMETPUS IPABWIBHBIX IIPU3M, CHUMMETPHUS NPABUIBLHON
MIAPAMHUJIBI.

BexTopbl U KOOPAUHATHI B IPOCTPAHCTBE.

[loHATHS: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U  IPOTUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIIOKEHUE
U BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
IToHaTe KOMIUTaHApHBIE BEKTOPBL. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBwiio mapatenenunena. Teopema O pas3lIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHbIM  BekropaM.  [IpAmoyrosibHas  cucremMa  KOOpAMHAT
B npoctpanctBe. Koopaunatel BekTopa. CBs3b MEXAY KOOPAMHATAMHM BEKTOpA
U KOOpJAMHATAaMU TOYEK. YTOJI MexAy BekTopaMH. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 xnace
Tena Bpamenus.

[lonATHs: UOWIMHAPHUYECKAs NOBEPXHOCTb, KOHMYECKAs ITOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aummHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpallleHus1 Ha IIockocTu. Pa3BépTka mmnuHiapa u Konyca. Cummerpus cepsl U
mapa.

O0bEM. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 o0BEME
IpSIMOYTOJIBHOTO Mapajuienenunena M ciueactsuss u3 He€. OObEM mnpsmMoil H
HAKJIOHHOM NpU3MBI, IWIKHIPA, MUpaMUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CErMEHTA.

KoMOuHanuu Ten BpalleHHss U MHOTOrpaHHUKOB. IIpu3ma, BnHcaHHas B
HWIMHAP, ONHCAHHAs OKoJo uuiauHApa. Ilepeceuenne cdepbl M mapa c
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,
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OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHUK WJIH TEJIO
BpaIl[CHUS.

[1nomanb MOBEPXHOCTU IMWIMHAPA, KOHYCa, TUIoWaas chepbl U €€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANEH MOBEPXHOCTEHN
noao0HeIX Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3agauy Ha
TJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne CceYeHU MHOTOTPAaHHUKOB M TEJI BpAILCHUSA: CEYEHUS
HWIMHApa (MapajiebHO M NEPHEHIUKYJISIPHO OCH), CEUEeHHMs KOHyca
(mapasyuielbHOE OCHOBAHUIO M TIPOXOJIAIIEE Yepe3 BEpUIMHY), CEUeHHUs IIapa,
METOAbl  IMOCTPOCHUS  CEUYEHUH: METOA  CJIEJOB, METOJ  BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE.

Bektopet B mpoctpancTBe. Omnepanuu Haja BeKTopaMH. BekTopHoe
YMHOX€HHUE BeKTOpoB. CBoilcTBa BEKTOPHOro yMHOXeHUs. IIpsimoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopanHaTtel BekTopa. PasnoxxeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJA MPU PEHIEHUU TE€OMETPUUYECKUX
3a/1a4.

JIBUKeHMSI B IPOCTPAHCTBE.

JBxenus: mpocTpancTBa. OTtoOpakeHus. [[BUXKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKEHUH. Buasl JBIWKEHUIN: NapauleIbHBIA TEPEHOC,
LHEHTpaldbHasl CHUMMETpPHS, 3€pKaJIbHas CUMMETpHUsA, ITOBOPOT BOKPYT MPSIMOIL.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

BeposiTHOCTH M CTATHCTHKA

Conepxanue 00y4yeHust

10 kaace

I'pad.

['pad, cBsa3ubIil rpad, myTH B rpade: nukibl 1 nenu. CTeneHp (BaJeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CnyuailiHble  DKCIIEpUMEHTHI  (OMBITBI) U CIy4YallHblE  COOBITHA.
DOnemeHTapHbIe COOBITUA (UCXO0/1bI). BeposTHOCT ciiydaifHOTO cOOBITUS. bin3ocTh
4aCTOTHI
U BEpOATHOCTH coObITMH. Ciy4yaiiHbie OMBITHI C  PAaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Onepanun HaJx COOBITUSIMH.

Oneparuu Haj COOBITHSIMU: repecevyeHue, 00BbeIMHEHHE,
MPOTUBOIONOXKHBIE cOoObITUS. [Iuarpammbl  Oiinepa. dopmyna  cioxeHUs
BEPOSATHOCTEH.

Yci10BHAsI BEPOSATHOCTD.
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VYciioBHass BEPOSITHOCTb. Y MHOXKEHHME BEPOATHOCTEU. [lepeBo ciryyallHOro
skcniepumenTa. Gopmyia nosHoM BepositHocTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapHbIi c1yyaliHbIi ONBIT (MCOBITAHKE), yCEX U Heyaada. HezaBucumblie
ucnbiTanust. Ceprsi HE3aBUCHMBIX MCIIBITAHUM 10 IIEpBOro ycnexa. llepectanoBku
n dakropuan. Yucno coueranuir. TpeyronpuHuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepust He3zaBUCUMBIX ucnbiTanuii bepnymiu. CnydaiiHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cay4aiiHasi BeJITMYMHA.

CnyuvaitHass  BenmuuuHa. PacnpeneneHue  BepositTHocTed.  Jmarpamma
pactpenenenusa. Onepanuu HaJ ClIydyallHbIMH BelM4YMHaMu. buHapHas cioydaitHas
BenmunHa. [Ipumepsl pacnpeneneHuii, B TOM UYHCIE TIE€OMETPUYECKOE U
OMHOMUAJIBHOE.

11 xnace

Ciy4aiiHble BeJIUYUHBDI.

CoBMECTHOE pacHpenesieHue JBYX CilydalHbIX BennuuH. HesaBucumbie
CIIyYalHbIE BEJTUYHUHBI.

MaremaTudeckoe OXHMJIAaHUE CIy4allHOW BeJIWYMHBI (pacrpeicsieHus).
[IpuMepbl TIpUMEHEHHUST MaTEeMaTHYECKOTO OXXKHUJIaHWsS (CTpaxoBaHHUE, JOoTepes).
MatemaTuyeckoe OxujaHue OMHAPHOW Ciay4yaliHOUM BelWYuHBI. MaTeMaTuyeckoe
O0XKMJAHUE CYMMBbI CIIy4yalHBIX BEJIMYMH. MareMaTuyeckoe  OKHUJIaHUe
Tr€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/ieICHUH.

Jucnepcus U CTaHAAPTHOE OTKJIOHEHMe.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYalHOM  BEJIWYWHBI
(pactipenenenus). Jlucriepcust OMHApHOU CIydailHON BeNMWYWHBI. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEICHUS M JUCIEPCUS CYMMBI HE3ABUCHUMBIX CIyYaWHbBIX
BenuuuH.  Jlucmepcuss M CTaHAAPTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOIO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

HepaBenctBo UebniméBa. Teopema Yebnimeépa. Teopema bepuymim. 3akoH
OoNbIIMX  4ucesl. BBIOOpOYHBIM  MeToNn — HcciedoBaHuUW.  BeIOOpodHBIC
xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOUYHBIM JTAHHBIM.
IIpoBepka mpocTenmmx ruIoTe3 ¢ MOMOIIBIO U3YYEHHBIX PaCIpeIeICHUMN.

HenpepbiBHBbIE Ci1y4aiiHbIe BeJTHYHHBI.

HenpepsiBHbIe ciy4alinble BeauuyuHbl. [lpumeppl. DyHKIMSA IUIOTHOCTH
BEPOSATHOCTU pacmpenesieHus. PaBHOMepHOE pacnpelneneHue M ero CBOMCTBA.
3agauu, IPUBOASAIINE K TTOKA3aTEILHOMY paclpeAesieHUI0. 3a/1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacnpeneseHULO. OyHKIUA IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacnpeneneHus, PyHKIMUs MIIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pactpenenenus. PyHKIUSA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIECTICHUS.
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[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amauw,
IIpUBOJAIIME K pacnpeneneHuto Ilyaccona.

KoBapuanus nByx caywaitHeix BennuuH. Kosdduuuent nmnelHoi
koppesmsiuud.  CoBMeCTHble  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpOUYHBIN
kod(phunreHT Koppenauuu. Paznuuve Mexay JUHEWHOW CBSI3bI0 U MPUYUHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHEWHas perpeccusi, METOl HAaMMEHbBIINX KBaIpaTOB.

I[lnanupyembie pe3yjbTaThl OCBOCHHUSI MPOTPAMMBI 110 MaTeMATHKeE HA
YPOBHE CpeHero o01mero oopa3oBaHus.

B pesynbrare wusyueHuss maTeMaTHKA Ha YPOBHE CPEIHETO O0OIIero
obOpa3zoBaHus y oOydaromnierocs 0yayT copMHUpPOBaHBI CICAYIONINEC JUYHOCTHBIE
pe3yJbTaThbl:
2ParcOanCKO20 60CRUMAHUSA:

® chOpMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH 00YJArOIIEToCs Kak aKTUBHOTO

U OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIeCTBa, MpPEACTaBICHUE O

MaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,

SBJICHUM, TIPOLIEYP TPakIaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH U JPYTOE),

YMEHHUE B3aUMOJICHCTBOBATh C COIIMAIILHBIMA UHCTUTYTaMU B COOTBETCTBUU

¢ uX (PyHKIMSAMU U HA3HAYEHUEM;
nampuoOmMuUYecKo20 60CHUMAHUA:

® chOpMHPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS

K TIPONJIOMY ¥ HACTOSIIEMY POCCHMCKOWM MAaTeMaTHKH, IIEHHOCTHOE

OTHOIIICHUE

K JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUNUCKON MaTeMaTU4YECKOU

IITKOJTHI,

MCII0JIb30BAHUE 3THUX JIOCTHKCHUH B JPYTHX HAyKaxX, TEXHOJOTHSX, chepax

HKOHOMUKHU;
0YX08HO-HPAEGCMBEHHO20 60CRUMAHUA:

® OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUNUCKOT0 Hapoaa, CPOPMUPOBAHHOCTD

HPaBCTBEHHOTO  CO3HAHWS, OJTHYECKOTO TIOBEJCHUS, CBSI3aHHOTO C

MPAKTUYECKUM TIPUMECHEHHEM JOCTIKEHUH HAayKH U JCATEIBHOCTHIO

y4E€HOTO, OCO3HAHHWE JUYHOTO BKJIaJa B TMOCTPOCHHE YCTOWYHBOTO

Oyaymuiero;

ICMemuuecKo20 60CRUMAHUA:
® HCTETMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, PEIIEHNH, paCCYXICHU,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCHEKTaM pa3JIUYHbIX BHUJIOB
HCKYCCTBa;

t[)u3uuec1cozo eocnumanun.:
b CCI)OpMI/IpOBaHHOCTI) YMCHHA TIPUMCHATL MATCMATHUYCCKUC 3HAHHA B
HHTCpCCax 3O0POBOTO H 0e30macHOTO 06p8,33 KHN3HH, OTBCTCTBCHHOC
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OTHOIIIEHUE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN
pPeKUM 3aHATHA W OTAbIXa, perysipHas ¢u3nueckas aKTUBHOCTB),
buznyeckoe COBEPIICHCTBOBaHUE npu 3aHATUAX CIIOPTUBHO-
03JOPOBUTEIIBHOU IEATENBHOCTBIO;

mpy008020 60CRUMAHUSL:

TOTOBHOCTb K TPYAYy, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HHTEpec
K pa3n4HbIM cdepaM MpoPECCHOHATBHON IEATSIBHOCTH, CBS3aHHBIM C
MaTEMaTHKOW U €€ MPWIOKCHUSIMH, YMEHHIE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymel mpodeccun u peann30BbIBaTh COOCTBEHHBIE KM3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSKCHUH BCEH JKU3HH, TOTOBHOCTH K aKTUBHOMY
YY4acTUI0O B PCHICHWM  NPAKTHYECKMX  3a7ad  MaTeMaTHYSCKOM
HAIPaBJICHHOCTH;

JIKOoJ102UuUEeCKOo20 eocnumanusn.

c(hOpMUPOBAHHOCTb DKOJOTUYECKOM KYJIbTYphl, TOHUMAHHE BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX TMPOLECCOB HAa COCTOSHUE MPUPOJHOU U
COLIMAJIbHOM CpEJlbl, OCO3HAHUE TJOOATBHOTIO XapaKTepa HKOJIOTHYECKUX
npoOsieM, OpUEHTalUs Ha TNPUMEHEHHME MAaTeMAaTHYeCKUX 3HAaHUM JUIs
pelIeHus 3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpeibl, MJIaHUPOBAHHUE MOCTYIKOB
Y OLICHKH X BO3MOXKHBIX MOCJIEACTBHUM ISl OKPYKAOLIEH CPEIbL;

UCHHOCMU HAYYHO20 NO3HARUA:X

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKW U OOUIECTBEHHON NPAKTUKHU, TOHUMaHUE
MaTEMaTUYECKON HAyKH Kak c(ephl UeTOBEUECKOU IeSITeIbHOCTH, ITAOB €€
pPa3BUTHA U 3HAYUMOCTHU JJISl Pa3BUTHUSl LIMBWIM3ALIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTEMAaTH4YECKON KYyJbTYpOil KaKk CPEACTBOM MO3HAHUS MUPA,
FOTOBHOCTh  OCYIIECTBJISITh ~ NIPOEKTHYIO U HCCIIEIOBATEIIbCKYIO
NEeATENbHOCTh UHANBUYAIBHO U B TPYIIIIE.

B pesynbrare u3yueHus MaTeMaTHKA Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus
y oOyudatomerocsi OyayT chOpMHpPOBAaHBEI MO3HABaTelbHble YHHUBeEPCAJIbHbIE
yuyeOHbIe 1eliCTBUSI, KOMMYHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€e TeicTBH,
peryJsiTuBHble  YHHBepCaJbHble  Yy4yeOHble  JeiiCTBHS, COBMECTHas
NesITeIbHOCTD.

Ilo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIE T1eiiCTBUSI:
0azoevle 102uuecKue 0elcmeust

BBIABJIAATh U XapaKTepU30BaTh CYLIECTBEHHBIC IIPU3HAKUM MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUM MEXIY MOHATUAMU, (HOPMYITUPOBATH
ONpPENEICHUs]  IOHATUM,  YCTAHABIMBATh  CYLIECTBEHHBIM  INPU3HAK
KIaccu(ukanuy, OCHOBAaHMS MJisi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
MMPOBOJIUMOTO aHAJIN3A;
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BOCIIPUHUMATh,  (HOPMYIUPOBaTH W  MPEOOPa30OBBIBATH  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpHUIATEIbHbIE, €IWHUYHBIE, YacCTHbIE U OOIIue,

YCIIOBHBIE;
BBISIBJISIT ~ MaTeMaTU4YeCcKHe  3aKOHOMEPHOCTH, B3aMMOCBSI3M |
IPOTHUBOPEYUHS

B (akTax, IaHHbIX, HAOIIOICHUIX U YTBEPKACHUSIX, IIPeiarath KpUTEpUu
JUISl BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieNaTh BBIBOABI C HCIOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MaTEeMaTHICCKUX
YTBEPKJEHUN (MpsAMbIE U OT MPOTHBHOTO), BBICTPAMBATh APTYMEHTAIIMIO,
OPUBOJUTh TMPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pelieHus ydeOHOM 3amayu  (CpaBHUBATH HECKOJBKO
BapHAHTOB pEIICHUS, BBHIOMPATh HaWbOONee TMOAXOIMANIUNH C  Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3zoevie uccneooeamenvckue oelicmeus:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyIUpOBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOpEUHe, MpodieMy,

yCTaHaBJIMBaTh  MCKOMOE U  JaHHoe, (GOpMHpPOBaTH  TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3ULINIO0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEIILHO CIUIAaHUPOBAHHBIN JKCIIEPUMEHT,
HCCIIEJOBAHUE

M0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUSA,
npoIecca, BBISABICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SBICHHUSIMH,
IPOIECCaMU;

CaMOCTOATENHHO (HOPMYIUPOBATh O00OOIIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOIIONIEHUs, HCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIJABUTATH
IPEITOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayuei:

BBISIBJIATH JeUIUTHI MHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIIPOC U JIJIs PEUICHUS 33]a4H;

BBIOMPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3TMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIIUIO PA3IUYHBIX BUJIOB
1 (hopM MpeCTaBICHHUS;

CTPYKTYpHUpPOBaTh MH(POPMAIINIO, MPEICTABIATh €€ B pa3IMYHBIX (Popmax,
WUTIOCTPUPOBATh rpadUyeCcKu;

OLICHUBATh HaAEKHOCTh uHdopMaIuu o CaMOCTOSATEIHLHO
c(hopMyJIHUPOBAHHBIM KPUTEPHUSIM.

Obwenue:

23



BOCIIPUHUMATH U (OPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSMU
U 1eJIsIMU OOIIEHUsI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS
B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0JIe 00CYXEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIa€MON TEMBI,
npoOsieMbl, peraeMoi 3aja4u, BHICKAa3bIBaTh WJICH, HAIICJICHHBIE HAa MOUCK
pEelIeHns, COMNOCTAaBISATh CBOU CYXKICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB Juajnora, oOHAapyXHWBaTh pa3Iu4le U CXOJICTBO TO3WIINH, B
KOPPEKTHOU opme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh PE3YIbTAThHI PEUICHUS 3a/l1aui, SKCIIEPUMEHTA, UCCIEOBAHUS,
IPOEKTa, CAMOCTOSTEILHO BEIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a]ay
NPE3eHTAIMU U OCOOCHHOCTEH ayUTOPHUH.

Camoopzanua'auu;l:

COCTaBJIATH IJIaH, aJITOPUTM PEUICHMs 3a/1a4M, BEIOUpATh CIIOCOO pEeIIeHUS
C yu€TOM UMEIOUINXCA PEeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEUICHUA C YYETOM HOBOMU
uHbOpMaInu.

PeryasiTuBHbIe yHUBepCcAJbHbIE YUeOHbIE /1efiCTBUA:
Camoxkonmpoinw:

BJIAJETh HABBIKAMM  IO3HABATENbHOM pedieKkcud Kak  OCO3HAHMS
COBEpLIAEMBIX JACHUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB,
BJIQ/IETh CIIOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3ysbTara
peleHns MaTEMaTHIECKOM 3a/1a4u;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPY PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTENH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSAM, OOBSICHATH
IIPUYUHBI JOCTHKEHUS WU HENOCTHKEHHUS pEe3yJIbTATOB JEATEIIBHOCTH,
HaXOAUTh OIMIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

Cosemecmuasn oeamenibHOCHb:

MIOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON M MHAMBUAYaJIbHOM
paboThl MpU pEIIEHUWH Y4YEOHBIX 3a]a4, MPUHUMATh ILEJIb COBMECTHOMN
NESTENbHOCTH,  IJJAHUPOBATh  OpPraHU3alMi0  COBMECTHOM  paboThl,
pacnpenensTe BUAbl PabOT, OOroBapuBaThCsA, OOCYXKAaTh Ipolecc U
pe3yabTat paboThl, 000011aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYIIOBBIX GopMax paboThl (00CYykJIeHUsI, 0OOMEH MHEHUH,
«MO3rOBBIE€ IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJIMHUPOBATh CBOU JIEUCTBUS C APYTMMH WICHAMH KOMaH/bl, OLICHUBATh
KauecTBO CBOEr0 BKJIaJa B OOWMKA MOPOAYKT MO  KPUTEPHSM,
c(OpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.
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[InanupyeMble mpeaMeTHbIE Pe3yJbTaThl OCBOCHMS (eaepaabHOil paboueit
mporpaMmbl  Kypca «AunreOpa ¥ Hadajla MaTeMaTWYeCcKOro aHauu3a» Ha
yrayO0nEHHOM YPOBHE Ha yPOBHE CpPEAHETO 00111ero o0pa3oBaHusl.

K konmy oOyuenuss B 10 kiacce oOydyaromuiicsi MOTYyYHUT CIEAYIOIIUE
MpEeJAMETHBIE pE3yJIbTaTbl MO OTIEIbHBIM TeMaM (enepanbHOl padboueit
MporpamMmsbl Kypca «Asredpa v Hayaia MaTeMaTHYeCKOro aHaAIIN3ay:

Yucna 1 BBIYUCIICHUA:

- CBOOOJHO OINEpUpPOBaTh MOHSATUSMU: PALMOHAIBHOE YHCIO, OECKOHEUHas
nepuoguyeckas JpoOb, MPOLEHThl, HUPPALMOHATIBHOE YHUCIO, MHOXECTBa
pPalMOHAJIbHBIX U IECTBUTEIBbHBIX YUCEN, MOYJb ACHCTBUTEIIBHOTO YHCIIA;

- TNPUMEHATh JpoOM U TPOUEHTHI [UJIS pEIIeHUs MPUKIAAHBIX —3a7ad
W3 Pa3JIMYHbIX OTPACIICH 3HAHUM U PEAIbHOM KU3HU;

- TPUMEHATHh TPHUOIMKEHHBIC BBIYUCIICHHS, MPaBUJAa OKPYTJICHUS, TPUKUIKY
Y OLICHKY PE€3yJIbTaTa BbIYUCIICHUN;

- CBOOOJHO OMEpUPOBaTh TOHATHEM: CTENEeHb C IEJNbIM IIOKa3aTeseM,
MCITI0JIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH JEHCTBUTEIBHBIX YUCEN JUIsl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

- CBOOOJTHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HaTypajIbHOU
CTEIICHH;

- cBOOO/IHO OMEPUPOBATH MOHATUEM: CTENEHb C PAIIMOHATIBLHBIM ITOKa3aTEeIeM;

- CBOOOJHO ONEpPUPOBATH TMOHATHUSAMU: JIorapudMm 4YucCia, ACCATUYHBIE W
HaTypajbHbIE TOTapU(MBI;

- CBOOOJIHO OIEPUPOBATH MOHSATUSMU: CHUHYC, KOCHHYC, TAHTEHC, KOTaHTEHC
YUCJIOBOT'O apryMEHTa;

- OIIEpUpPOBATH TMOHATUSAMM: APKCHHYC, APKKOCMHYC M ApPKTAHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

- CBOOOJIHO OIEPUPOBATH MOHATUSMU: TOXKJIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,
- TOPUMEHSATh pa3JIMYHbIE METOAbl pEHIeHUS palUMOHAIBHBIX U JIPOOHO-
palMOHAJIbHBIX YPaBHEHWM, IPUMEHATh METOJ HWHTEPBAIOB U1 PEIICHUS
HEPABEHCTB;

- CcBOOOJHO OMEpUpPOBaTh TMOHITHSAMHU: MHOTOWIEH OT OJHOW IEepeMEeHHOMH,
MHOTOWIEH C IeJNbIMU KO3(h(UIIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSThH
JICJICHUE MHOTOWIEHA Ha MHOTI'OYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELICHUS 3a/a4;

- CBOOOJHO OTMEPUPOBATH MOHATUSIMH: CHCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHIIa,
ONPENENNTENb MATPULbl 2 X2 M €ro reOMETPUYECKUH CMBICI, HCHOJb30BATh
CBOWMCTBA OMpenenuTenss 2 X 2 Ui BBIYUCIEHUS €r0 3HAYEHHUs, NPUMEHSTH
ONPENEIUTENN Il PELUICHUS CHCTEMBbI JIMHEHWHBIX YPAaBHEHHM, MOJACIMPOBATH
peanpHbIE CUTyallMd C MOMOIIBIO CHCTEMBI JIMHEWHBIX YPaBHEHMM, UCCIEN0BATh
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IIOCTPOECHHBIE MOJIEIHN C MOMOIIBIO MaTPHUILl U ONPEAEIUTENEH, UHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT;

-MCNOJb30BATh CBOMCTBA IEUCTBHI C KOPHAMH ISl IPEOOPA30BaHUS BBIPAKEHHIA;
- BBINOJHATh MPEe0OpPa30BaHMS YHMCIIOBBIX BBIPAKEHUMN, COAEPKALIUX CTEINECHH
C PAllMOHAIBHBIM IIOKA3aTENEM;

- MCMOJB30BaTh CBOMCTBA JIOrapu(MoB A npeoOpa3oBaHUs JIOTrapu(PMUUECKUX
BBIPAKECHU;

- cBOOOJHO OINEpUpoBaTh MOHATUSIMHU: HpPpALMOHAIbHBIC, TOKa3aTeIbHbIC
U JorapuMuUUecKue ypaBHEHHUs, HaXOAUTh UX PEIIEHUS C TOMOIIBIO
PABHOCHJIBHBIX IIEPEXO0I0B W OCYILIECTBIIASA IPOBEPKY KOPHEM;

- IPUMEHATHh OCHOBHBIE TPUTOHOMETpHUYECKHE (GOpMYyJibl i MpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

- cBOOOJHO OMNEpUPOBATH MOHATHUEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIe  (GOpPMYJbl Ui  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHNN;

- MOJIEJIMPOBATh peabHbIe CUTYAlIMH Ha SA3BbIKE aJIr€Opbl, COCTABIISTH BHIPAXKECHMUS,
YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 33J1a4H, UCCIIEI0BATh IIOCTPOCHHBIE MOAECIIN

C MCTIOJIb30BAHMEM allfapara ainreopsbl.

@DyHKIUY U TpaduKu:

- CBOOOJHO OMNEPHUPOBATH MOHATUSIMH: (DYHKIUS, CIOCOOBI 3ajaHus (DyHKIUH,
B3aUMHO oOOpaTHple (YHKIMHA, KOMMO3UIUSA (QyHKIMA, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QYyHKIIHIA;

- cBOOOAHO OMEPUPOBATH TMOHATUSAMH: OOJACTh OMPEICICHUS U MHOXXECTBO
3HauYeHUN (PYHKIMH, HYIH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

- CBOOOJHO oOmepUpoBaTh TMOHATUSAMH: UYETHbIE © HEUYETHBIE (DyHKINH,
nepuoandeckue (PyHKIMH, MPOMEXYTKH MOHOTOHHOCTH (DYHKITUH, MaKCHUMYMBbI
U MUHUMYMBI (YHKIHHA, HauOOJbIlee W HaWMEHbIEe 3HA4YCHHWE (DYHKIIMU Ha
MIPOMEKYTKE;

- CBOOOJIHO OMEpUPOBATh TOHITHAMH: CTENeHHas (YHKIHMS C HAaTypaJIbHBIM

U IeIBIM ITOKa3aTeNneM, rpaduK CTEeHHONW (DYHKIMHM C HATYPaJIbHBIM M IIEIBIM
nokasarejieM, TpaduK KOPHsS N-OM CTENEeHM Kak (DYHKIMM OOpaTHOH CTEIEHU

C HaTypaJbHBIM [MOKA3aTeJIEM;

- ONepupoBaTh TMOHSATUSAMU: JIMHEWHAs, KBaJpaTU4yHass U JAPOOHO-IMHEHHAS
(yHKIMU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKUE U MTOCTPOEHUE UX TpadrKOB;

- cBOOOAHO OMEPUPOBATH TMOHATHUAMHM: TOKa3aTedbHass W JorapupMuyecKas
GyHKIUHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpauKd IS PEIICHUS
YPaBHEHUH;

- CcBOOOJHO ONEPUPOBATH TMOHATHUSMHU: TPUTOHOMETPHUECKAS OKPYKHOCTD,
OTIpeJIeICHIE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;
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- UCMONb30BaTh Trpaduku (QYHKIMN I HWCCIEJOBaHUS  MPOIECCOB

Y 3aBUCUMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U peaTbHOU
’KU3HU, BEIPAXKATH (POpMyJIaMH 3aBUCUMOCTH MEXKTY BETUIHMHAMMY;

Hauana MatemaTndeckoro ananusa:

- CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: apu(PmeTHyecKass U TeOMETpPUYECKast
nporpeccusi, 0ECKOHEYHO YOBIBaIOIIasi reoMeTpruyecKasi Iporpeccus, JTUHEHHbBIN
1 DKCIIOHEHIIUAIIBHBIN POCT, (hOpMYyJIa CIIOKHBIX MPOILIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

- WCIIOJIB30BAaTh IPOTPECCHM I PELUICHUS pEealbHbIX 3aJay MPUKIATHOTO
XapakrTepa;

- cBOOOJHO ONEPUPOBATH MOHSATUSMU: IOCIEIOBATEILHOCTh, CIOCOOBI 3a/aHUS
[IOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE W OIPAaHUYEHHBIC I10CIEI0BATEIBLHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYECKOr0 aHAJIM3a Kak aHalin3a
OCCKOHEYHO MaJIbIX;

- cBOOOZHO OIEpPUPOBATH MOHITHSAMU: HEMPEPHIBHBIC (PDYHKITMH, TOUYKH pPa3phIiBa
rpaduka (yHKIHH, aCUMIITOTHI rpaduka PyHKIUY;

- CBOOOJIHO OmNEpUpOBaTh MOHATHEM: (DYHKIUS, HENpEepbIBHasE Ha OTpPE3KE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIUM 711 pelieHus 3a1ay;

- CBOOOJ/IHO OMEpUPOBATH MOHATUIMU: TIEPBas U BTOpas MPOU3BOJHBIE (PYHKIINH,
KacareibHas K rpaduky QyHKINH;

- BBIYMCIIATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO ¥ KOMIIO3ULIMH ABYX
(GyHKUUNA, 3HATh POU3BOHBIC SJIEMEHTAPHBIX (QYHKIIUM;

- HCIIOJIb30BaTh TEOMETPUUECKUI M (U3UYECKUN CMBICT TMPOU3BOJHON IS
pelIeHus 3a1ay.

MHoOK€eCTBa U JIOTHKA:!

- cBOOOJ/THO OTIEPUPOBATH MOHITUSAMHU: MHOKECTBO, OTIEPAINH HAJlT MHOKECTBAMU;
-UCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN ammnapar sl ONHCAHUS PEaJbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 33]]a4 U3 IPYyTUX y4eOHbIX TPEAMETOB;

- CBOOOJIHO OIEpUPOBATH MOHATUSMU: OIpEJeIeHUEe, TeopeMa, YpaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpPaBHEHHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicsi MOJYyYHUT CIEAYIOITUE
NpeIMETHbIE pe3yJbTaThl IO OTICIbHBIM TeMaM (enepaibHOH  paboueit
IpOorpaMMbl Kypca «Anredpa u Hayajla MaTEeMaTUYECKOTO aHaATN3ay:

Hucna v BBIYUCIEHUS:

- CBOOOJIHO OIEpPUPOBATH MOHSATUSMU: HATypaJbHOE M 1I€JI0€ YUCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHCEN, UCIOJIb30BaTh MPU3HAKU JEIMMOCTH LEIBIX YUCEIL,
HOJI u HOK HaTypalibHBIX 4uCen ISl PelIeHUsl 3aJad, NPUMEHSTh aJITOPUTM
EBxnnna;

- CBOOOAHO OMNEpPUPOBATH TMOHITHEM OCTaTKa MO MOJYJIIO, 3alUChIBAThH
HATYpaJIbHBIE YKUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,
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- CBOOOJHO OMNEpUPOBaTh MOHATUSAMHU: KOMILJIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEICTaBIsATh KOMIUIEKCHBIE 4Hcia B alreOpandeckoi
U TPUTOHOMETPUYECKOU (hopMe, BHIMOIHIATh apu(PMETHUIECKHE ONepalliid C HUMU
1 1300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

- CBOOOJHO OMNepUpoBaTh MNOHATHSIMHU: HpPpPALUOHAIbHBIEC, TOKa3aTEIbHbIE
U JorapuMUUYEecKue HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOIIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

- OCYLIECTBJIATH OTOOpP KOPHEW MPH PEIICHUN TPUTOHOMETPUYECKOTO YPABHEHMS,

- CcBOOOJHO ONEpPUPOBaTH MOHIATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAuMble  (OpPMYJBl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

- cBOOOJHO ONEPUPOBATh MOHATHUSMHU: CHCTEMa M COBOKYIHOCTb ypaBHEHUM
U HEPaBEHCTB, pPABHOCWIbHBIE CHCTEMBl W CHCTEMBI-CIECJICTBUS, HAXOAUTh
pElIEHUs] CUCTEMbI M COBOKYIHOCTEW palHMOHAIbHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeJIbHbIX

Y JIOrapu(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

- pelmaTh pauuoHalIbHbIE, UPPALMOHAIbHBIC, TOKA3aTENbHbIE, JOrapu(pMHUUECKHE
U TPUTOHOMETPUYECKHE YPAaBHEHHUS W HEPABEHCTBA, COJAEpKALIUE MOIYJIU U
napameTphl;

- NPUMEHATH TpapUuecKue METOAbl AJI PELICHUS ypaBHEHUN U HEPABEHCTB,
a TaKXKe 3a7a4 C napaMerpamy;

- MOJIEIMPOBATh PEAJIbHBIE CUTYAllMN Ha A3bIKE alreOpbl, COCTABISATh BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 33J1a4d, HCCIEAO0BATh
MOCTPOEHHBIE MOJIENIM C UCIOJIb30BaHUEM ammapaTa ajreOpbl, HHTEPIPETUPOBATD
MOJIyYEHHBIA PE3yJIbTAT.

OyHKUMU U TpaduKu:

- CTpOUTh TpapuKH KOMIO3ULUMUA (PYHKIUMHA C TMOMOULIBIO 3JIEMEHTapHOTrO
MCCJIEI0BAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

- CTPOUTH T€OMETpUYECKHe 00pa3bl YpaBHEHUN M HEPABEHCTB HAa KOOPJIWHATHOM
MJIOCKOCTH;

- cBOOO/IHO OMEPUPOBATH MOHATUAMU: TPaPUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

- NpUMEHATh (QYHKUUU A8 MOJEIUPOBAHUS U UCCIEJOBAHMS PpEabHbBIX
IIPOLIECCOB.

Havayia MaTreMaTnueckoro aHanuza:

- HCIIOJIb30BaTh NMPOU3BOJHYIO I HCCeNOoBaHUS (YHKIUHM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

- HaxoauTh HauOoJblliee M HaWMEHbIIee 3HaueHUs (YHKIUU HENPEPHIBHOM
Ha OTpE3KE;

- HCHOJB30BATh MPOU3BOJHYIO [UISI HAXOXACHUS HAWIYYIIEro pelIeHUs
B INPUKIAIHBIX, B TOM YHCIE COLUMAIBbHO-DKOHOMUYECKUX, 3aJayax, Juis
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OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJol WM
rpadukom;

- cBOOOJHO ONEPUPOBATH MOHATHIMU: NEPBOOOpa3Has, ONpPEeAETIEHHbBII UHTErpa,
HaXOJIUTh IEpPBOOOPA3HbIE AJIEMEHTAPHbIX (YHKUUA M BBIYUCIATH HHTErpaj
o ¢popmyne Hotorona—JIelOHuna;

- HAXOJIUTH IUIOIIAIU TIOCKUX (PUTYp U 0OBEMBI TN C MOMOIIbIO UHTETpaa;

- HWMEThb NPEJICTaBIEHHE O MAaTEeMaTUYECKOM MOJEIUPOBAHUU HaA MpUMEpPE
cocTaBiieHUs U PepeHIIMAIbHBIX YPaBHEHU;

- pemate NpPUKIAJHBIE 33aJaud, B TOM YHUCIIE COLMAIbHO-I)KOHOMUYECKOTO
1 QU3NYECKOro XapaKkTepa, CpeCTBAMU MaTEMaTHYECKOI0 aHaJIN3A.

IIpeameTHsbIe pe3yabTaThl Y4eOHOro Kypca «I'eomerpus».

K konmy 10 kiacca oOy4Jaromuiicsi Hay4uTCsi:

- CBOOOJHO OMEpPUPOBATh OCHOBHBIMU MOHITHSIMH CTEPEOMETPHH NPHU PELICHUH
3a/1a4y ¥ NPOBEJCHUN MAaTEMAaTUYECKUX PACCYKIACHUI;

- NPUMEHSATh AKCUOMBI CTEPEOMETPUM M CIEACTBUA M3 HUX MpPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

- kjaccu(UUUpOBaTh B3aUMHOE PACIOJOKEHHE NPSMbIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

- CBOOOJIHO ONEPHUPOBATH MOHSTHSIMH, CBSI3aHHBIMU C yrjaMu B IMPOCTPAHCTBE:
MEX]Ty IPSIMBIMU B IIPOCTPAHCTBE, MEX 1Y MPSIMOI U IJIOCKOCTBIO;

- CBOOOJTHO OMEpUPOBATh NOHATUAMH, CBS3aHHBIMU C MHOTOI'paHHUKAMU;

- cBOOO/IHO pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (IIpHU3Ma, TUpaMu/a,
IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo);

- KJTacCu(pUIMPOBATh MHOTOTPAaHHUKH, BHIOMPAst OCHOBAHUS JUTsI KI1acCU(UKAIINH;
- CBOOOJIHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJI0CKOCTBIO;

- BBINOJIHATHh MapajuIeIbHOE, LEHTPAIBHOE M OPTOrOHAJIBHOE IMPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIOJHATh U300pakeHHs GUTYp Ha MIIOCKOCTH;

- CTPOUTHh CEUEHHUS MHOTOTPAHHUKOB pPAa3JIMYHBIMA METOJAMH, BBIIOJHSITh
(BBIHOCHBIE) TMIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y;

- BBIYHCIATH IUIOIIAAM TOBEPXHOCTEW MHOTOTPaHHMKOB (IIpU3Ma, NUpaMuaa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (popMyT;

- CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TIOCKOCTh CUMMETPUH (DUTYPBI;

- CcBOOOJHO ONEpUPOBATh TOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM

Y KOOpJIMHATaM B IIPOCTPAHCTBE;

- BBIIIOJIHATH JICUCTBUS HaJ BEKTOPAMH;

- pelaTth 3aJa4M Ha JOKa3aTeIbCTBO MAaTEMaTUUYECKUX OTHOLIEHUN U HAXOXKICHHE
r€OMETPUYECKUX BEIMYMH, MPUMEHSAS M3BECTHBIE METOJbl MPU PELICHUU
MaTEeMaTUYECKUX 3a]1a4 MOBBILIEHHOTO ¥ BBICOKOI'O YPOBHSI CJI0KHOCTH;
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- OPUMEHATh  [POCTEMIIME NPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

- U3BJIEKaTh, MPeOOpPa3OBbIBATH W  HHTEPHPETUPOBATH  HMH(POPMALUIO

O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YEpTEkKax
U PUCYHKaX;

- IPUMEHATH MOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPaBHUBATh M AHAJIM3UPOBATH
peanbHble CHUTYyallMM, MPUMEHATh HW3Y4YEHHbIE TMOHATUS B Ipolecce IOHCKa
pelieHus MaTeMaTH4ecKu CcHOpPMYJIUPOBAHHOM MpPOOJIEMbI, MOJEIUPOBATH
peasibHble CUTyallMd Ha S3bIKE T€OMETPHUH, MCCIEA0BATh IMOCTPOCHHBIE MOJAEIHU C
UCIOJIb30BaHUEM I'€OMETPUUECKHUX MTOHATHI U TeopeM, anmapaTa aareOpsl, pelaTh
IPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKJACHUEM T€OMETPUUECKUX BEJIMUNH;

- UMETb IPE/ICTaBICHHsSI 00 OCHOBHBIX ATAlax pa3BUTHUS T€OMETPUN KaK COCTaBHOM
yacTu (PyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kimacca oGyyaroniuiicst Hay4uTcs:

- CcBOOOJHO OIEpPUPOBaTh MOHATHUAMH, CBS3aHHBIMH C LWIHHIPHYECKOMH,
KOHUYECKOHM U CheprUUECKOM MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

- ONEpUpPOBATH MOHATUSMHU, CBA3AHHBIMU C TEJaMU BpAIICHUS: LWIMHIPOM,
KOHyCOM, c(hepoii U mapowm;

- pacro3HaBaTh Teja BpaumleHus (UWIMHAP, KOHYC, cdepa U map) U OOBACHATH
CIOCOOBI MOTYUYEHUS TEJ BPAILLEHUS;

- KJ1accu(UIUPOBaTh B3aUMHOE PACIIOIOKEHNE CPEPHI U MIIOCKOCTH;

- BBIYUCJIATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TE€JN BpallleHUsi, 00bEMBI
U IUIOLIaJI MOBEPXHOCTEW MHOTOTPAaHHUKOB M TEJ BpALICHUS, T€OMETPUYECKUX
TEN

C MpUMEHEHHEM (OPMYIT;

- CBOOOJHO ONEPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C KOMOHMHALIMAMU Tel
BpallleHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMHMCAHHBIN
okoJ10 cepsl, chepa, BOUCaHHAS] B MHOTOTPAaHHUK WM TEJIO BpalllCHUS;

- BBIYUCIIATH COOTHOLIEHUS MEX]Yy IUIOIIAIIMH IOBEPXHOCTEH H OO0BEMAMHU
MMOJOOHBIX TEIN;

- U300paxaTh M3y4yaeMble (UTYpPBI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE UYEPTEXKHU
U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (QUTYpP: BHUJA CBEpXY, COOKY, CHHM3Y, CTPOUTH
CEUEHUs TEJl BPaIllCHUS;

- W3BJIEKaTb, WHTEPHPETUPOBATH U  NpeoOpa3oBbIBaTh  HMH(POPMALIHIO

O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTeKax
U PUCYHKaX;

- CBOOOJTHO OMEepUPOBATH MOHITUEM BEKTODP B IPOCTPAHCTBE;

- BBINIOJIHSATH OTEpaIK HaJl BEKTOPaAMU;

- 33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

- pemarb reOMETPUYECKHUE 3aJa4d HA BBIYHMCICEHHE YIJIOB MEXIY MHPSMBIMU
U IUIOCKOCTSIMHU, BBIYMCIEHUE PACCTOSIHUM OT TOYKU /10 IUIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPHU PEIICHHH;
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- CBOOOJTHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C IBUKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JABM)KCHHM;

- BBIIOJHATH N300pakeHHs] MHOTOIPAHHUKOM M TeJl BpAaLEHUs MIPU NapaIeIbHOM
NEpPEHOCe, LEHTPAIbHOM CHMMETPUH, 3€PKAIbHOW CHMMETPHUH, IMPU IMOBOPOTE
BOKPYT MPSIMOH, NpeoOpa3oBaHus 0100US;

- CTPOUTH CEYEHHS] MHOTOTPAHHUKOB M TEJ BpAICHMs: CEYECHHs IWIUHIpa
(mapaymienbHO M MEPHEHIUKYJISIPHO OCH), CEYeHUs KOHyca (MapajuieiabHoe
OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY ), CEUEHUS 1I1apa;

- UCIIOJIb30BATh METOABI IOCTPOEHUS CEUEHUI: METO/I CIEN0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEH TIOCKOCTH;

- IOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

- MPUMEHATh TeoMeTpruyeckue (akThl A PELICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANOIAraloINX HECKOJBKO IaroB PpEIIEHUs, €CJIH YCIOBHUS IPUMEHEHHUS
3a/1aHbI

B SIBHOU 1 HESIBHOU (popme;

- pelaTth 3aJa4M Ha JOKa3aTeJIbCTBO MAaTEMAaTUUYECKUX OTHOLIEHUN U HAXOXKICHHE
r€OMETPUYECKUX BEIUYHH;

- TPUMEHATH MPOTPAMMHBIE CpPEJICTBA U  AJNEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI NPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

- NMPUMEHATH TOJYYEHHbIE 3HAHUS Ha MpPaKTUKE: CPaBHUBATh, aHAIM3UPOBATDH
U OLICHUBATh PEAIbHBIE CHUTYAllMH, NPUMEHATh U3YYEHHBIE MOHSATHUSA, TEOPEMBI,
CBOMCTBa B TMpOIECCE IMOUCKA PEIICHUs] MaTeMaTU4ecKu CcHOpMyIUpPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CHUTyallud Ha fA3BIKE TE€OMETPHH,
HCCJIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM I€OMETPUUECKHUX MOHITHM
U TEOpeM, ammapara aireOpbl, pemarh MNPAKTUYECKHE 3a/Jadud, CBS3aHHBIC C
Hax0>XJICHUEM F€OMETPUYECKUX BEJINYUH,;

- IMETh MPEICTaBICHH 00 OCHOBHBIX ATAlax pa3BUTHS T€OMETPUN KaK COCTABHOM
4acTH (pyH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.

IIpeameTHbIe pe3yabTaThl Y4eOHOT0 Kypca « BeposiTHOCTh U CTATHCTHKA.

K xoniy 10 kiacca oOyJaromuicst Hay4uTCs:

- CBOOOJTHO ONEpPUPOBATH MOHATUSAMU: Tpad, TIOCKUM rpad, CBSI3HBIN rpad, MyTh
B rpade, Lenb, IUKI, JIEPEBO, CTENEHb BEPUIMHBI, JAEPEBO CIYy4alHOIrO
AKCIEPUMEHTA;

- cBOOOJHO OINEpUpPOBaTh TMOHATUSIMHU: CIy4YallHBIA OSKCIEPUMEHT (OIIbIT),
cily4ailHoe COOBITHE, DJIEMEHTAPHOE CIydailHOE COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIy4yailHOTO  OMbITa, HAXOAWTh BEPOSITHOCTH COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH;

- HaXoauTh W (GOPMYIHPOBATH COOBITHS: TMepecedeHre, OOBEeIUHEHUE aHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BATh JHArPaMMBI
Diiniepa, KOOPAUHATHYIO MPSAMYIO ISl PEIICHHs 3aJ]iay, MOJb30BaThesl PopMyoit
CJIOXEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIIy4YallHBIX COOBITHH;
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- ONIEpPUPOBATh IOHATUAMHU: YCIOBHAs BEPOSATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMBbIE  COOBITHS, JIEPEBO  CIYyYallHOTO  OSKCIEPUMEHTA, HAXOJIUTh
BEPOSITHOCTH COOBITHHA C MOMOIIBIO IpaBUja YMHOXKEHUsS, JEpeBa CIy4alHOro
OMbITa, HMCIOJB30BaTh (OPMyNy MOJHOM BeposTHOCTH, (opmyiny baiieca mnpu
pEelIeHUH 3a/ad, OINpPEAeNATh HE3aBUCUMOCTh COOBITHMM 1O QopMysne U MO
OpraHU3alMU CIy4aHOTO SKCIIEPUMEHTA;

- TPUMEHSTh HU3Y4YEHHbIE KOMOMHATOpHBbIE (GOPMYJbl JJs [EPEUYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHM CIy4yallHOTO OIbITa, PEIICHUS
3aJ1a4 110 TEOPUH BEPOSITHOCTEW;

- CBOOOJHO ONEPUPOBAThH MOHATUSAMU: OMHAPHBIN CIydallHbIM OMNBIT (UCIIBITAHUE),
ycnex W Heyjada, HE3aBHCHMbIC MCIBITAHUS, CEPHUsl HUCIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEpUM UCHBITAHUI [0 MEpPBOro ycrexa, B CEpHUH
UCTIBITAaHUN bBepHy/uin, B OmNBITE, CBS3aHHOM CO CJIy4YallHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

- CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CiIy4yailHas BEJIMYHMHA, PACIPEICICHHE
BEpPOSITHOCTEW, JAMarpaMMma paclpeiesieHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpu4ecKoe, ONHOMHUAJILHOE paclpeiesieHUE.

K xonmy 11 knacca oOyvaronuiicst Hay4uTCs:

- OIEpUPOBATh TMOHATHUSIMU: COBMECTHOE pACHPENEICHUE [IBYX CIIyYalHBIX
BEJIMYMH, MCMOJIb30BaTh TAOJIUIy COBMECTHOTO paclpeieNieHusl JBYX CIydalHbIX
BEJINYMH

JUISL BBIICJICHUS PACIPEACIICHNs KaXX0W BEJIMYNHBI, ONPEIEICHUS HE3aBUCUMOCTH
CIIy4ailHbIX BEJINYMH;

- CBOOOJHO ONEpPUPOBATH MOHITHEM MAaTEMaTHYECKOIO OXXKHUIAHUS CIIydalHOM
BEJIMYUHBI (pacnpereseHus1), IPUMEHATh CBOWCTBA MaTEMAaTUUYECKOTO OKHMJIaHUS
pU PELICHUH 3a]a4, BBIYUCIATh MATEeMAaTUYECKOE OKHUJaHHE OMHOMHUAIBHOTO
Y TEOMETPUYECKOTO PACIIPEAECICHUN;

- CBOOOJHO OIEpUPOBaTh MOHATUAMM: JUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJINYMHBI, IPUMEHATh CBOMCTBA JUCIEPCHUH CIy4aMHON BEIUYUHBI
(pactipeiesieHHs) MU PELIEHUU 3a]lay, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pacipe/ieIeHul;

- BBIYUCIIATH BBIOOPOYHBIE XAPAKTEPUCTUKH IO JAaHHOW BHIOOPKE M OLIEHUBATH
XApaKTEPUCTUKN TIEHEPAaJbHOW COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepucTukaMm. OLeHUBaTh BEPOSITHOCTH COOBITHM M MPOBEPATh MpOCTeHIIne
CTaTUCTUYECKHUE TUIIOTE3BI, MOJIb3YsACh H3YUYEHHBIMU PACIIPEACICHUSIMMU.

TemaTHuyeckoe NVIAHUPOBAHUE
Auareopa 10 kiaace

n/n

HanmMeHoBaHue KonunyectBo yacos dneKTpoHHble (undposble)
pa3penoB U TeM Bcero | KOHTpObHbIE | MNpakTuyeckue | obpasoBatesibHblie pecypcbl
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nporpamMmmol pa6oTbl pa6oTbl
1. | Yucna ul 20 1 5 bubmuoreka OI'UC  «Mos
BBIYMCIICHUS TITKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/0
5
bubnuomkona
www.biblioschool.ru
2. | YpaBHeHus u| 30 1 6 bubmuoreka ®IUC  «Mos
HEPABEHCTBA TITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
3. | ®yHkuU ul| 25 1 5 bubnmomkona
rpaduku www.biblioschool.ru
4. | Hauana 31 1 6 bubmuoreka OI'UC  «Mos
MaTeMAaTHYeCKOr HIKOJIa — lesson.academy-
0 aHAIN3A content.myschool.edu.ru/07.2/0
5
5. | Muoxectea wm| 30 1 6 bubimonikorna
JIOTHKA www.biblioschool.ru
Hroro: 136 5 28
Auareopa 11 kiaace
Ne¢ | HaumeHoBaHue KonnuectBo yacos AneKTpoHHblie (undpossbie)
n/n | pasgenos U TemM Bcero | KoHTposbHble | MpakTuyeckne | o6pasoBatesibHble pecypcbl
nporpamMmbl pa6oTbl pa6oTbl
1. | Yucna u| 24 1 5 bubmoreka ®IUC  «Mos
BEIUMCIICHUS IKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
2. | YpaBHeHHUs u| 40 2 8 Bubnmonikosna
HepaBeHCTBa www.biblioschool.ru
3. | ®yHKIUMHU n| 38 2 8 bubmioreka OI'UC  «Mos
rpaduku TITKOJIaY — lesson.academy-
content.myschool.edu.ru/07.2/0
5
4. | Hauana 34 1 7 Bubnuomkona
MaTeMaTuueCcKkor www.biblioschool.ru
O aHaJim3a
Hroro: 136 6 28
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I'eomeTpus 10 kiaace

N¢ | HamumeHoBaHue KonunyectBo 4yacoB dneKTpoHHble (umudposbie)
n/n | pasgenos v TeM Bcero | KoHTponbHble | MpaKTuyeckue | obpasoBartesibHble pecypcebl
nporpaMmmbl pa6otbi pab6ortbl
1. | IIpamsbie n| 34 2 7 bubmioreka OI'C  «Mos
IOCKOCTH B LIKOJIa» — lesson.academy-
NPOCTPAHCTBE content.myschool.edu.ru/07.2/0
5
2. | Muororpaaauk | 30 2 6 Bubnunonikona
" www.biblioschool.ru
3. | BekTopsl ul 38 2 7 bubmmoreka ®I'UC  «Mos
KOOPJMHATHl B IIKOJIa» — lesson.academy-
MPOCTPAHCTBRE content.myschool.edu.ru/07.2/0
5
Hroro: 102 6 20
I'eomerpus 11 kaacc
N2 | HammeHoBaHue Konunyecteo yacos dneKTpoHHble (undposbie)
n/n | pasgenos uteM | Bcero | KoHTposibHble | lMpakTuyeckne | obpasoBaTtesibHble pecypchbl
nporpamMmbl pa6oTbl pabortbl
1. | Tema 34 2 6 DIIEKTPOHHBIN
BpAIICHHS oOpasoBatenbHbI  pecypc «S1
cmam EI'D. Cpennee obimiee
obOpazoBanue. YueOHBIA MOAYITh
[I0 PELICHUIO TPYIHBIX 3aJaHUI
o y4eOHOMY MpeaAMETY
"O6mecTBo3HaHuE". 10-11
KJIACCBIY. M3narenncTBO
«IIpocsemenue»
bubmuoreka  OI'MC  «Mos
IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05
2. | Bexropsl u| 38 2 7 DIEKTPOHHBIH
KOOP/JMHATHI B oOpa3zoBaTenbHBIH  pecype  «S1
NPOCTPAHCTBE cnam  EID. CpenHeev oO1mee
obOpa3oBanue. Y4eOHBII MOIYIb
[0 PEIICHHUIO TPYIHBIX 3aJaHUI
1o yaeOHOMY peaIMeTy
"O0mrecTBo3Hauue". 10-11
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KJIACCBI».
«IIpocsenienue»

N3naTenscTBO

buoOmmomkoiia
www.biblioschool.ru

JIBr>keHus B
MPOCTPAHCTBE

30

DJIEKTPOHHBIN
oOpa3oBaTenbHBIH  pecype  «S1
cmam  EI'D. Cpenmnee oOmiee
oOpa3oBanue. YueOHbIH MOIYIIb
M0 PEUICHUIO TPYAHBIX 3aJaHUN
1o yueOHOMY IIpEIMETY
"O0mrecTBo3Hanue". 10-11
KJIACCBI». N3narenscTBO
«IIpocBenienue»

bubmuoreka OI'MC  «Mos
IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

Hroro:

102

6

19

BepositHocTh M cTaTucTHKA 10 KiIace

HaunmeHoBaHue
pasaenoB U TeM
nporpamMmol

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
pa6oTbl

MpakTnyeckne
pab6oTbl

dnekTpoHHble (undposble)
ob6pa3oBate/ibHble pecypchbl

I'pad

2

DNEKTPOHHBIN
oOpa3oBaTenbHbIl pecypc  «S1
ciam EI'D. Cpennee o0iiee
oOpa3oBanue. Y4eOHbII MOIYIIb
N0 PEUICHUIO TPYAHBIX 3aJlaHUN
1o yueOHOMY peaIMeTy
"ObmecTBo3HaHue" . 10-11
KJTaCChI». Wz narenpcTBO
«[IpocBerieHne»

bubmnoreka ®OIUC  «Mos
IKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

Onepanuu Hax
COOBITUSIMH

ONEeKTPOHHBIH

oOpa3zoBaTenbHbBI  pecypc  «S1
cmam EI'D. Cpennee oOmee
oOpa3oBaHue. YueOHbIH MOIYIIb
[0 PEUICHUIO TPYAHBIX 3aJaHUN

1o y4aeOHOMY peaIMeTy
"O0mrecTBo3Hanue". 10-11
KJIACCHIY. W3parenscTBO
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«IIpocsemenue»

bubauonikoia
www.biblioschool.ru

YcnoBHas
BEPOSITHOCTH

DNEKTPOHHBIN
oOpa3oBaTenbHbIl  pecypc  «S1
ciam EI'D. Cpennee o0iiee
oOpa3oBaHue. Y4eOHbI MOIYIIb
N0 PEUICHUIO TPYAHBIX 3aJlaHUA
1o yueOHOMY peaIMeTy
"ObuecTBo3HaHue". 10-11
KJTaCCHI». Wz narenpcTBO
«[IpocBerieHne»

bubmnoreka ®OI'UC  «Mos
IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

Cnyuaiinas
BEJINYMHA

10

ONEeKTPOHHBIH
oOpa3oBaTenbHbI  pecypc  «S1
cmam EI'D. Cpennee oOmee
oOpa3oBaHue. YueOHbIH MOIYIIb
[0 PEUICHUIO TPYAHBIX 3aJaHUN
1o yueOHOMY IIPEIMETY
"O6mmecTBo3HaHue". 10-11
KJIACCBI». N3narenscTBo
«IIpocBemienue»

Bubnuonikona
www.biblioschool.ru

Hroro:

34

9

BepositTHocTh M cTaTucTHKa 11 KIace

HanmMmeHoBaHue
pa3penioB U TeM
nporpamMmbi

Konunyectso yacos

Bcero

KOHTpO/IbHbIE
paboTbl

MpakTnyeckne
paboTbl

dneKTpoHHble (undposble)
ob6pasoBaTesibHble pecypchbl

Cinyyaiinbie
BEJIMYUHBI

10

2

ONEeKTPOHHBIH

oOpa3oBaTenbHbBId  pecypc  «S1
cmam EI'D. Cpennee oOmee
oOpa3oBanue. YueOHbIH MOIYIIb
[0 PEUICHUIO TPYAHBIX 3aJaHUN

o y4aeOHOMY MpEeAMETY
"Oo6mecTBo3Hanue". 10-11
KJIACCBD». HznarenscTBO
«IIpocBemienue»
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bubmuoreka @OI'UC  «Mos
IIKOJa» — lesson.academy-
content.myschool.edu.ru/07.2/05

Hucnepcuss u
CTaHJIApTHOE
OTKJIOHEHUE

12

DNEKTPOHHBIN
oOpa3oBaTenbHbIl  pecypc  «S1
ciam EI'D. Cpennee o0iiee
oOpa3oBaHue. Y4eOHbI MOIYIIb
N0 PEUICHUIO TPYAHBIX 3aJlaHUA
1o yueOHOMY peaIMeTy
"ObuecTBo3HaHue". 10-11
KJTaCCHI». Wz narenpcTBO
«[IpocBerieHne»

Bbubaunonikoia
www.biblioschool.ru

HenpepriBHbIE
CIIy4alHbIe
BEJIMYUHBI

12

ONEKTPOHHBIN
oOpa3oBaTenbHbIl pecypc  «S1
ciam EI'D. Cpennee o0imiee
oOpa3oBaHue. Y4eOHbI MOIYIIb
N0 PEUICHUIO TPYAHBIX 3aJlaHUN
1o yueOHOMY peaIMeTy
"OobuecTBo3HaHue". 10-11
KJIACChD). N3parenscTBO
«[IpocBermieHne»

bubmnoreka ®OI'UC  «Mos
IIKOJTa» — lesson.academy-
content.myschool.edu.ru/07.2/05

Hroro:

34
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