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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamMma mno yueOHOMY mnpeamery «MareMatukay yriyOJIeHHOTO
ypoBHs nisi oOywaronquxcst 10—-11-x kiaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuM B

Poccuniickont @enepanunm»;

npuka3za MunoOpHayku Poccuu ot 17.05.2012 No 413 «O06 yTBEpKIeHUN
(denepanbHOro TOCyIapCTBEHHOTO 00Pa30BaTENLHOTO CTaHAAPTa CPEIHETO
obmero oOpa3zoBaHus» (C WM3MECHCHHSIMH, BHECCHHBIMH TIPHUKA30M
Mumnrnpocsemienus: Poccun ot 12.08.2022 Ne 732);

npuka3za Munnpocsemenuss Poccun ot 12.08.2022 Ne732  «O BHeceHuun
U3MEHEHUH B eiepaibHbIN rocyJapCTBEHHBIN CTaHIAPT CPEAHETO OOIIETO
oOpa3zoBaHus, yYTBEPKACHHBIN NMpukazoM MHHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccutickont @enepanuu ot 17 mas 2012 roma No413»

npukaza MunnpocBemenus Poccun ot 23.11.2022 Nel014  «O6
YTBEPKICHUU (peaepabHOll 00pa30BaTEeIbHONM MPOrpaMMBbl CPEIHErO
oOmiero ooOpaszoBaHusi»  (3apeructpupoBan 22.12.2022 Ne71763), c
M3MEHEHUSIMU B COOTBETCTBHH C MPUKa30M MHHHUCTEPCTBA MPOCBEMICHUS
Poccutiickoit @eneparuu ot 19.03.2024 Ne 171 «O BHeceHUM U3MEHEHUN B
HEKOTOpblE  mpuKa3zbl MuHHUCTEepcTBa  mpocseuieHus  Pocculickon
®denepauuu, Kacaroumecs (enepanbHbIX 00pa30BATENbHBIX MNPOrpPaMM
HayaJpHOTrO OO0IIero 00pa3oBaHUsl, OCHOBHOIO OOIlero 0oOpa3oBaHUs U
CpeaHero oo011ero 00pa3oBaHus;

npukaza Munnpocsemienuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkeHnu [lopsinka opranu3anuu 1 OCyIIeCTBICHUs 00pa30oBaTEIbHON
JIESITEILHOCTH IO OCHOBHBIM 00I11€00pa30BaTeIbHBIM TpOrpaMMaM —
o0Opa3zoBaTeIbHBIM IIPOrpaMMaM HA4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro
U CpPEeIHEro o01Iero o0pa3oBaHus»;

CIT 2.4.3648-20 «CaHUTapHO-IMUIEMHOJIOTHYECKUE TpeOoBaHUs K
OpraHu3alysIM BOCIIUTAHUS U 00YUYEHHUsI, OTJbIXa U O3J0POBJICHUSI I€TEH 1
MOJIOJIEKW», YTBEPKICHHBIX IOCTAHOBJIEHHWEM TIJIaBHOIO CaHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI W TPEOOBaHUS K
obOecrieuennto Oe3omacHOCTH U (Wau) OE3BPEAHOCTH [IJIST  YEJIOBEKa
(bakTOpOB cpesibl OOUTAHUS», YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;



e OCHOBHOW 00pa30BaTENBHONW MPOTPAMMBI CPETHEro 00IIero oO0pa3oBaHUS
[xonsr «pyxOar»

o (enepanpHOI pabouelt mporpaMMbl yueOHOTO Kypca «Anredpa u Havasia
MaTeMaTHYECKOTO aHaln3ay, «['eoMeTpus», « BeposITHOCTh B CTATUCTHKAY
KOTOPBIC BXOJIAT B COCTaB yueOHOTo mpenaMera «MaTeMaTHKa.

[TporpaMMa 1o MaTemMaTHKE YIUIyOJEHHOTO YPOBHS M OOyYaroIIMXcCs
Ha YpOBHE CpeqHero olIiero oopasoBanus pazpaboTana Ha ocHoBe DenepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa CPEIHEro O0IIero oOpa3oBaHUsA
(manee - DI'OC COQO),c y4éToM COBPEMEHHBIX MHPOBBIX TpPEeOOBAHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPaAULUNA POCCUUCKOTO
oOpaszoBanus. Peanuzaiust mporpaMMbl 0 MaTeMaTHKE OOECIICUMBAET OBJIAICHUE
KJIFOUEBBIMA KOMIIETEHIUSIMU, COCTABJISIOLIMMU OCHOBY JJIsi CaMOpa3BUTHS U
HENPEPBIBHOIO 00pa30BaHUs, LIEIOCTHOCTh OOLIEKYJIBTYPHOTO, JHUYHOCTHOTO U
M03HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYarOIIUXCS.

B snoxy undposoii Tpanchopmaiiiu Bcex cep yenoBeyecKou AeITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolen
MaTeMaTHUYECKON MOArOTOBKU. JTO OOYCIOBJIEHO TEM, YTO B HAIIM JTHU PACTET
YUCJIO CHELUAJIBHOCTEH, CBS3aHHBIX C HEIOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTHKU: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIACTIIX,
U Jaxe B rymMaHuTapHbix cepax. Takum oOpa3zoMm, Kpyr oOydarommxcs, s
KOTOPBIX MaTe€MaTWKa CTAaHOBHUTCS 3HAYMMbIM HPEIMETOM, (PYHIaMEHTOM
oOpa3oBaHUs, CYIIECTBEHHO pacumupsiercs. B Hero BXOASAT HE TOJBKO
oOy4aroniyecs, MIAHUPYIOMIME 3aHUMATbCA TBOPYECKOM M HCCIEIOBATEIbCKOM
paboToil B 00J1acTH MaTEMATUKH, HHOOPMATUKH, GU3HKH, SKOHOMUKH U B APYTHX
00JacTsX, HO ¥ T€, KOMY MaTeMaTHKa HyXHa JIJIsl UCTIOJIb30BaHMs B Tpodeccusix, He
CBSI3aHHBIX HEIOCPEICTBEHHO C HEM.

[IpuxnanHas 3Ha4UMOCTh MaTEMATUKU O0YCJIOBIIEHA TEM, YTO €€ MPEeIMETOM
ABISAIOTCA  (DyHIaMEHTAIbHbIE CTPYKTYPbl HAILIEr0 MHpa: MPOCTPAHCTBEHHbBIE
GOpMbl M KOJMYECTBEHHBIE OTHOUICHMS, (DYHKIMOHAJIbHbIE 3aBUCUMOCTU U
KAaTerOpUM  HEONPENENEHHOCTH,  OT  MPOCTEHIIMX,  YCBaWMBa€MbIX B
HEMOCPEJICTBEHHOM OIBITE, /10 IOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsSl pa3BUTHUS
HAay4YHBIX M TEXHOJIOTMYECKUX HACH. be3 KOHKPETHBIX MAaTEMaTHYECKUX 3HAHUU
3aTPyIHEHO MMOHUMAHWE MPUHIUIIOB YCTPONUCTBA M MCMOJIb30BAHUSI COBPEMEHHOM
TEXHUKHU, BOCHPUATHE W  HMHTEpHpEeTanusi Ppa3sHOOOPAa3HOW  COIMANbHOM,
HKOHOMHUYECKOM, MOIUTHYECKOW HHPOpManuu, MaaodpQexkTruBHA MOBCEIHEBHAS
MpakTUYecKass JesITeNbHOCTh. Bo  MHorux cdepax mpodeccuoHaTbHON
NEeATEIbHOCTH TPEOYIOTCS YMEHUS BBIMOJHATH PACUEThl, COCTABIATH aJITOPUTMBI,
NPUMEHSTH bopMyIbl, MPOBOJIUTH r€OMETPUYECKUE U3MEpEHus
U TOCTPOEHUS, 4uTaTh, 00pabaThiBaTh, WHTEPIPETHUPOBATH M MPEICTABIATH
uH(OpMAITUIO B BUJIEC TAOIHII, TUarpaMMm U rpadukoB, MOHUMATh BEPOSITHOCTHBIN
XapaKTep CIyYalHBIX COOBITHA.



OpHOBpeMEHHO C  pacimidpeHueM cdep MNPUMEHEHHS MaTeMaTHKU
B COBPEMEHHOM 00111€CTBE BCE 00JI€€ BaXKHBIM CTAHOBUTCSI MATEMAaTUYECKUIN CTUIIb
MBILUIEHUS], IPOSBIISIOLINIICS B ONPeesIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4EHUs MaTeMaTHKUM B apceHaj] NPUEMOB U METOAOB MBILIUICHUS YEJIOBEKa
€CTECTBEHHbIM 00pa3oM BKJIIOYAIOTCS HHAYKIMS W JAeAyKUus, o0000I1eHne
U KOHKpeTH3alus, aHajiu3 M CHUHTE3, KilacCUPUKAIUs U CHUCTeMaTU3alus,
abctparupoBaHue u aHajmorus. OOBEKTbl MAaTEMaTUYECKUX YMO3AKIIOUEHUH,
npaBuia UX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH,
CHIOCOOCTBYIOT BBIPAOOTKE yMEHUS (POPMYITUPOBATH, 0OOCHOBBIBATH U JIOKA3HIBATH
CYXJICHHS, TEM CaMbIM (DOPMHUPYIOT TIOTUYECKUI CTUIIh MBITIIIEHUS. Benyas pons
NPUHAICKUT MaTeMaTUke B (DOPMHpPOBAHMHM AITOPUTMUYECKOW KOMITOHEHTHI
MBIIUICHUSI M BOCIHUTAHWM YMEHHM JEWCTBOBAaTh MO 3aJaHHBIM alrOpUTMaMm,
COBEPILEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBAaTh HOBBIE. B mporecce penieHus
3aJ1a4 — OCHOBBI JJI1 OpraHU3aluy yYeOHO! JEATENIbHOCTH Ha YPOKaX MaTEMaTHUKU
— pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJAHAS. CTOPOHBI MBIIIUICHHUS.

OOyueHne MareMaTuke JAaET BO3MOXKHOCTh pa3BHBaThb Yy OOydYaroIIUXCS
TOUHYI0, PallMOHAJIBHYI0 M MH(OPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubosee
HOJIXOJSIINE SI3bIKOBBIE, CHMBOJIMUECKUE, FpauuecKrue CpecTBa s BHIPAKEHUS
CYXJICHHUI U HAarJISAHOTO UX MPEICTaBICHMS.

HeoOxoauMplM  KOMIOHEHTOM  OOLIEH  KyJIbTYpsl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS  OOIIee  3HAKOMCTBO € METOJAMHM  [MO3HAHHUA
JNEUCTBUTEILHOCTH, MPEACTABICHUE O MPEAMETE W METOJI€ MaTEMaTUKH, €ro
OTIMYMUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 O0COOEHHOCTSX
NPUMEHEHHS MATEeMaTHKHU JJIsl PElICHHs] HAyYHbIX W MPUKIAAHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTH4YeCKOe O0pa3oBaHME BHOCUT CBOW BKJIaJ B (popMUpOBaHUE
oO1Iel KylbTYphl YEJIOBEKA.

W3ydyeHne MaTeMaTUKH CIOCOOCTBYET 3ICTETHUECKOMY  BOCIHUTAHUIO
YeJI0OBeKa, MOHMMAHHUIO KpacoThl M M3SIIECTBA MATEMaTUYECKHX pPacCyKICHUH,
BOCHIPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPUH.

[IpuopurerHbiMu  1ensMu  o0yudeHuss wmatematuke B 10-11 kmaccax
Ha yriyOJ€HHOM ypOBHE MPOAOIKAIOT OCTaBAThCS:

e (GopMUPOBAHUE LIEHTPATBHBIX MATEMATUYECKUX MOHATHH (YUCII0, BETMYMHA,
reoMeTpuyeckas  (Qurypa, nepemMeHHas, BEpPOATHOCTb,  (PYHKUHUSA,
MPOU3BOJIHASI,  MHTErpayi), OOECINEUYUBAIOUIUX  MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs O0yYarOIINXCS;

® [0/BEACHUE OOYYAIOIIMXCS Ha JIOCTYIHOM JJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MaTEeMATUKHU U OKPYKAIOLIETO MUPa, TOHUMAHUIO MAaTEMaTUKU
KaK 4acTH O0Ilel KyJIbTypbl UeJIOBEUECTBA;

® Dpa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH O0ydaroummxcs,
MO3HABATEJIbHOM aKTMBHOCTH, MCCIENOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIJICHUS, UHTEpPeca K U3YUEHUIO0 MaTEMaTUKH;



e ¢opMupoBaHue (yHKIMOHATHLHOW MaTEMaTHUYECKON TPaMOTHOCTU: YMEHHUS
pacro3HaBaTh MAaTEMaTUYECKHUE ACIIEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYaLUAX
U MPU U3YUYEHUU JIPYTUX y4E€OHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEHN
U 3aKOHOMEpHOCTEH, (HOpMYyTUpOBaTh UX HA SI3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTUYECKUE MOJIETN, IPUMEHATh OCBOCHHBI MATEMAaTUYECKUI anmapaT
JUIsl pelIeHUs] NPAKTUKO-OPUEHTHPOBAHHBIX 3a/lay, HHTEPIPETUPOBATH U
OLICHUBATH IOJIYYEHHBIE PE3YJILTATHI.

OCHOBHBIMU JMHHUSIMHU CcOAepKaHus Kypca marematku B 10-11 kmaccax
yrayOn€HHOTO ypOBHS  sBIsOTCA: «Uwcina W BBIYUCHCHHS», «Anredpa»
(«AnrebOpanyeckue BbIpaKEHUS», «YpaBHEHHS W HepaBeHCTBa»), «Hauama
MaTeMaTHueckoro ananmzay, «l'eomerpus» («I'eomerpuueckue GUTYpsl U HX
CBOMCTBa», «lVI3MepeHne TreoMETpUUYECKUX BEIMYUHY»), «BeposSTHOCTh W
CTAaTUCTHUKA». JlaHHbIE TMHUN Pa3BUBAIOTCS MApaJUIENIbHO, KaXJasi B COOTBETCTBUU
C cOOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHA OT JIPYroil, a B TECHOM
KOHTaKkTe M B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JIOTUYECKas
COCTaBJISIIOLIAs, TPAJAMIIMOHHO MPUCYINAsi MAaT€MATHKE W ITPOHMU3BIBAIOIIAS BCE
MaTeMaTHUYECKUEe KypChl U cofiepxaTebhble JInHuu. ChopmynupoBanHoe Bo PI'OC
COO TpeboBaHUE «yMEHHE ONEPUPOBATH TMOHATHUAMH: OMNPEIAECICHUE, aKCHOMAa,
TEOpPEMA, CIEACTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTEIbCTBO, PABHOCHIIBHBIC
bopmMynupoBKH, yMeHUE (GOPMYIHUPOBATH OOpATHOE W  IPOTHUBOMOJIOAKHOE
YTBEPKJICHUE, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOJIb30BATh METO]
MaTE€MaTUYeCKOM WHAYKIUU, TMPOBOAUTH JOKa3aTeNIbHbIE PACCYXKACHUS MNpU
pelIeHnH 3a1a4, OLIEHUBATh JJOTHYECKYIO TPABWIIBHOCTD PACCYKIAECHUI» OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUUN paclpeaensieTcs o BCeM
rojiamMm oOy4eHHs Ha YpOBHE CPEIHET0 0011Iero 00pa3oBaHusl.

B cootBerctBumn ¢ ®I'OC COO maTeMaTHKa sBIsSeTCS 00513aTeIbHBIM IIPEAMETOM
Ha JaHHOM YypOBHE oOpa3oBanusi. Hacrosimieit mporpamMmoil Mo MaTreMaTHhke
npeycMaTpUBaeTCs u3ydeHue yueoHoro npeamera «MaTemaTnkay B paMKax TpEX
y4eOHBIX KypcoB: «Airedpa 1 Hayana MaTeMaTUYeCcKoro aHaiuza», «I'eomerpus»,
«BepodaTtHOCTP W cratuCcTUKa». @DOpMUPOBAHUE  JIOTUYECKUX  YMEHUMU
OCYUIIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00YUYEHHUsI Ha YPOBHE CPETHErO OOIIEro
oOpa3oBaHuUsl, a ANEMEHTHI JOTUKH BKJIIOYAIOTCA B COAEpPKAHUE BCEX HA3BAHHBIX
BBIIIIE KYPCOB.

OOmiee YHMCIIO YacoB, PEKOMEHJOBAHHBIX JUISI M3YYEHUS MATeMaTUKd -
544 ygaca: B 10 ximacce - 272 gaca (8 yacoB B Henenmo), B 11 kiacce - 272 yvaca (8
4acoB B HEJICIIO).

Jns  peanu3alii  IPOrpaMMbl  UCTIOJIB3YIOTCA YYEOHMKH, JOMYUIEHHBIE K
WCITOJIb30BAHUIO MPU peANn3alnuyd HMEIOIIMX TOCYJAapPCTBEHHYIO AKKPEAMTALIMIO
00pa30BaTeNbHBIX TPOrpaMM HAa4YaJIbHOTO OOIIET0, OCHOBHOTO OOILIETo, CPEIHETOo
obmiero o0pa3oBaHUs OpraHU3alMsAMHU, OCYLIECTBISIOIMIMMU OOPa30BATEIbHYIO
NEeATENbHOCTD, MpUKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:



Mep3snsak, A. I'. MaremaTtuka. AnreOpa u Hayana MaTeMaTudeckoro axammza: 10
KJ1acc: yriyOnéHHbIA ypoBeHb : yueoHuk / A. I'. Mepansk, JI. A. Homupogckuii, B.
M. IlonsikoB. — 7-e u3a. — Mocksa : [IpocBelienue

Mep3znsak, A. I'. MaremaTtuka. Anrebpa U Hayana MaTeMaTudeckoro anammza: 11
KJ1acc: yrayOon€HHbIil ypoBeHs : yueOHuk / A. I'. Mepamsk, /1. A. HomupoBckuii, B.
M. TlonskoB ; mox penakuuerd B. E. Ilomombckoro. — 6-e m3n. — Mocksa :
[Ipocsemienue,

Mepansk, A. I'. Marematuka. ['eomerpusi: 10 kmacc: yrayOn€HHBIM YpPOBEHB :
yueonuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. TlonakoB ; moa penakiueit
B. E. [logonbckoro. — 7-e u3a. — Mocksa : [IpocBenienue,

Mep3nsak, A. I'. Marematuka. ['eomerpust: 11 knacc: yriiyOJ€HHBIA YpPOBEHbB :
yueonuk / A. I'. Mepainsik, JI. A. Homuposckuii, B. M. TlonakoB ; moa penakiuei
B. E. Ilogonbckoro. — 7-e u3a. — Mocksa : [Ipocsenienue,

QHGKTPOHHBIC O6pa3OBaTCJIBHI>I€ PECYPChI, AOIIYIICHHBIC K HMCIIOJIB30BAHUIO IIPH
pcalin3alnnn O6paSOBaTGHLHBIMI/I opraHm3anusaMnu HMCIOIIHUX TI'OCYAapCTBCHHYIO
AKKpCaAUuTauro 06p330BaT€J'II)HI>IX [IporpamMm HA4YaJIbHOI'O O6HI€I‘O, OCHOBHOTI'O

oOmero, cpenHero obmero oOpa3oBaHMs MOpPUKa3oM  MUHIIPOCBEIICHHS
ot 04.10.2023 Ne 738:

o DOnekTpoHHBIM oOpasoBatenbHbI pecypc «i cmam EI'D. Cpemgnee oOiee
oOpa3zoBaHue. YUeOHBII MOAYJIb IO PEHICHUIO TPYAHBIX 3aJaHUM TI0
yueOHOMYy TmipeameTy "Marematuka (yriyOneHHslii yposens)'. 10-11
Kiacce». MznarensctBo «lIpocsemenue»

« bubmmoreka OI'UC «Most TITKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/05

« bubmmomkona www.biblioschool.ru

Auire0pa ¥ Ha4YaJIa MaTEeMaTHY€CKOI0 aHAJIM3a

Kypc «Anreb6pa v Havajia MaTeMaTHYECKOTO aHAIW3a» SBISETCS OIHUM
13 HanboJiee 3HaUUMBbIX B IPOrpaMMe CPEIHETO 00111ero 00pa3oBaHusl, TOCKOJIBKY,
C OJTHOI CTOPOHBI, OH 00ECIIEUNBAET MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3yUYEHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JIOTHUECKOE
1 a0CTPaKTHOE MBIIIIEHUE 00YJArOIINXCSl HA YPOBHE, HEOOXOAMMOM JIJIsl OCBOCHUS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
y4eOHOTO Kypca «Anredpa M Hadajga MaTeMaTUYECKOTO aHAIHM3a» 00ydJaronuecs
OBJIJICBAIOT YHUBEPCATHHBIM SI3HIKOM COBPEMEHHOU HAYyKH, KOTOpask pOpMYyIUPYET
CBOM JOCTHKEHHS B MaTeMaTU4YeCKOu popme.

Kypc anreOpsr 1 Hayan MaTeMaTHYECKOTO aHAIM3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3WKH, XWUMUHU, OHOJOTHUH, TOHUMAHUS
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OCHOBHBIX TEHJEHIMI HSKOHOMHMKHM U OOIIECTBEHHON JKM3HH, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >XU3HU. B TOXe Bpemsi oBiajieHue
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKUIHUSIMHU
pa3BUBaEeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETU3alMI0, a0CTparupoBaHue u
aHajoruto,  (QGopmupyer  KpeaTMBHOE M  KPUTHYECKOE  MBIILJICHUE.
B xoze nzyuenus anreOpsl 1 Ha4uajal MaTeMaTHUECKOTO aHalIu3a Ha YPOBHE CPETHETO
obmero oOpa3oBaHus OOydYalIIMecs TOJYy4YalOT HOBBIA OMBIT  PELICHHUS
NPUKIATHBIX 3a7a4, CaMOCTOSITEIILHOTO TOCTPOEHUS MaTeMaTHMYeCKUX MOJeNen
peasIbHbIX CHUTYallMid M WHTEPIPETAllMd MOJYYCHHBIX DPEIICHUM, 3HAKOMATCSA C
npUMepaMu MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAyKe U B UCKYCCTBE,
C BBIJAIOUIMMHCS MATEMAaTHYECKIMH OTKPBITUSMU U UX aBTOPAMHU.

Kypc anre6psl 1 Hayanm MaTeMaTUYeCKOro aHajiu3a 00J1ajaeT 3HAYUTEIbHBIM
BOCIHUTATEIbHBIM NOTEHLUAJIOM, KOTOpPBIN peanuzyercs KaK
yepe3 ydeOHBI Marepuall, CHOCOOCTBYIOUIMH (OPMUPOBAHHIO HAYYHOI'O
MHUPOBO33pEHUS, TaK U 4Yepe3 CHeUPHUKY yueOHOW AESITeNbHOCTH, TpeOyrolen
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MIPOJOJKUTEIbHON KOHIIEHTPAlU BHUMAaHUS
Y OTBETCTBEHHOCTH 32 MOJIYYE€HHBIN pe3ybTarT.

B ocHoBe Meronuku oOydeHHs anredpe W HavajgaM MaTeMaTHYeCKOro aHajiu3a
JICKUT ACSITETbHOCTHBIN MPUHITUI 00YUICHHS.
B cTpykType nmporpammsl o anreOpe v Hauajgam aHaIn3a BBIACISIOTCS CIEIyIOIINe
COZIEpKaTENbHO-METOANUECKUe JMHUU: «YUucna u BbAUCICHUSY, «DyHKIMH H
rpadukm», «YpaBHEHUS U HepaBEHCTBay, «Hauama MareMaTHYeCKOrO aHaIH3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKHE JIMHUN
M3Y4YaloTCsl Ha MPOTSKEHUM JIBYX JIET OOy4YEHHUsS HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI, €CTECTBEHHO IOMOJIHAS JpYr Jpyra M IOCTENEHHO HacChIIasCh
HOBBIMHM TEMaMU U pazzienamMu. JlaHHbIN yIeOHBINH KypC SBISETCS MHTETPATUBHBIM,
NOCKOJIbKY OOBEAMHSIET B cebe coiepXKaHHEe HECKOJbKUX MaTeMaTHYeCKUX
JTUCHMIUIMH: aaredpa, TPUrOHOMETPHsI, MaTEMaTUYECKUN aHaIn3, TEOPUSI MHOXKECTB
u apyrue. [lo Mepe Toro kak oOydaroliuecs OBJIAAEBAOT BcE Oojiee MIMPOKUM
MaTeMaTUYECKUM ammnapaToM, Yy HHUX [OCJIeI0BaTeNbHO (opmupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYEeCKyl0 MOJENb peajlbHOU
CUTyalluu, NPUMEHATh 3HaHWs, TOJy4YeHHBIE B Kypce «Aunrebpa u Hayana
MaTEeMaTHYECKOTO aHAIM3ay, ISl PEIICHUS] CaMOCTOSTENIBHO CHOPMYITHPOBAHHON
MaTeMaTUYECKOU 3a7]a4M, a 3aT€M HHTEPIPETUPOBATH CBOW OTBET.
CopepxarenpHO-MeTOIMYEeCKass TUHUS «Hucna ¥ BBIUKCICHHS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YMCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi 0co0O€ BHUMaHHWE yAenseTcs  (OPMUPOBAHHIO  HABBIKOB
palMoOHANIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CeOsl MCMOJIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MAaTeMAaTUYECKUMU
7



KOHCTaHTaMH. 3HAKOMble OOYYarOIIMMCS MHOXKECTBAa HATypaJbHBIX, IENbIX,
pallMOHANBHBIX U JACHCTBUTENBHBIX  YMUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd W OIepaluu: JCJCHHE Hallelo,
ONEpUPOBAaHUE OCTAaTKAMM HAa MHOXECTBE IIE€JIbIX 4YHUCEN, O0COoOble CBOMCTBA
palMOHANBHBIX U UPPALMOHATIBHBIX YKCEN, apu(METUYECKUE OIepalluu, a TaKxKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapss mocnenoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXHOCTSIMM MX MPUMEHEHUS ISl PEIICHUS Pa3IUYHBIX 3a/1ad
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKd U €€ poJiH B
MOCTPOCHUU MOJIEJICH pEeasbHOTO MUpA, MIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBa» PEAIM3YETCS HA MPOTSHKEHHH BCETO
oOydeHHMs B CTaplieil IIKOJe, TOCKOJIbKY B KaxiaoMm paszaene [Iporpammer
IpEeIyCMOTPEHO pEelIeHHE COOTBETCTBYIOIIMX 3adau. B pe3ynbrare oOydaromuecs
OBJIQICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHUS PALIMOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB M CHUCTEM, a TAKXKE€ 3a/lad, CoJepxamux napameTpsl. [lomyyeHHble
YMEHUSL IIUPOKO HUCIOIB3YIOTCA TPH HCCIAEAOBAaHUM (DYHKIIMI € TOMOIIBIO
MPOU3BOJIHOM, MpPHU PEIICHUU MPUKIAAHBIX 3aJad M 33Jad Ha HAXO0XKICHUE
HauOOBIINX U HAUMEHBININX 3HAaUeHUU PyHKuu. [laHHas coneprkatenbHas JTUHUS
BKJIIOYAET B ce0s Takxke (POPMUPOBAHME YMEHUU BBINOJIHATH PACUETHI 110
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UppAIMOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKECHUH, a TAK)KE BBIPAKEHUM, COJEpKAIIUNX CTCIICHU U
aorapumel. briaronaps W3ydeHHIO anreOpanyeckoro MaTephajia MPOUCXOJIUT
JanbHeillee pa3BUTHE  ANTOPUTMUYECKOTO U aOCTPAKTHOTO  MBIILIEHUS
oOy4Jaromuxcs, (GOpPMHUPYIOTCS HaBBIKA JIETYKTUBHBIX PACCYXICHUHN, pPabOThI
C CUMBOJIBHBIMH (pOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B
BUJIC PABEHCTB M HEpaBEHCTB. Anrebpa mpemyiaraet 3 PEeKTUBHbBICE HHCTPYMEHTHI
JUISL  pEHIEHUs TMPAKTUYECKHMX M E€CTECTBEHHO-HAY4YHBIX 3ajJlad, HarIsgHo
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpbHo-MeTOaUYECKass JUHUS «DYHKIIUU U Tpaduku» TECHO
NeperieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATENBHOCTh U3YUeHUs MaTepuana. M3yuenrue cTeneHHoM, moKa3aTesbHOMH,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U Tpa(UKOB,
WCIIOJIb30BaHUE (PYHKIUH N7l pelieHusl 3a7ady U3 APYrHX Y4YeOHBIX MPEIMETOB
U peanbHOM >KM3HU TECHO CBS3aHO KaK C MAaT€MAaTUYECKHM aHaJIU30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. IIpu 3ToM Oousbllioe BHUMaHUE yJIEseTcs
dhopMUPOBAHUIO YMEHUS BIpaXaTh (OpMYJIaMH 3aBUCUMOCTH MEXAY Pa3IUuYHBIMU
BETMYMHAMH, HCCJIENAOBATh TOJNYYCHHBbIC (YHKIIMH, CTPOUTh UX Tpaduky.
Marepuan 3Toi coiepKaTeNbHOM JIMHUN HALIEJIEH HA Pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIONINX BBIPAXXKATh 3aBUCHMOCTH MEXK/Iy BEIMUYMHAMU B pa3InyHOUN popme:
aHATMUTHYECKOU, Tpaduuecko U clioBecHOW. Ero wu3yueHume cmocoOCTByeT
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Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3AIMH, UCITOIb30BAHUIO AHATIOTUH.

ConepxarenpHas nuHua «Hayana mMatreMaTHYeCKOro aHAIW3a» IO3BOJISIET
CYILIECTBEHHO PACIHIMPUTHh KPYr KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYITHBIX O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNsaTb HX HAuOONbIINE W HAUMEHBIIUE
3HAYEHUA, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpEeHHsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAMITYIlIEE PELIEHUE B PUKIIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOIO aHaJIn3a
CHIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-TOTHUECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh IMPOSIBICHUSA 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOydaronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

ConepxaTenpbHO-MeToANYECKAs TUHUSA «MHOKECTBA U JIOTHKA» BKJIIOYAET B
ceOsl 3JIEeMEHThl TEOpPUUM MHOXKECTB M MATEMaTU4YEeCKOW JOrMKU. TeopeTuko-
MHOKECTBEHHBIE TIPEACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJIBHON MAaTEMATHKU
U TpeiaraloT HauOoliee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONMINM BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JVCHUTIIMHBI
U HUX MNPUJIOKEHHUS B enuHoe 1enoe. [loaToMy BaXHO [JaTh BO3MOXHOCTb
oOydaroniemMycst TMOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM
MaTE€MaTUKH U UCIIOJIb30BaTh €ro JJIsl BRIPAKEHHS CBOMX MbICIEH. JpyriM BaxKHBIM
MPU3HAKOM MaTEMATUKH KaK HayKHU CJIeTyeT IPU3HATh CBOMCTBEHHYIO €1 CTPOrOCTh
O0OOCHOBaHMH W  CJEJOBaHUWE  ONPENCNEHHBIM  IpPaBWJIAM  MOCTPOCHMUS
JI0Ka3aTeNNbCTB. 3HAKOMCTBO C JIEMEHTaMH MaTEMaTHUECKOM JIOTMKHU CITIOCOOCTBYET
Pa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS] 00y4JaronXcsi, TO3BOJISIET UM CTPOUTH CBOU
paccykJieHHs Ha OCHOBE JIOTUYECKUX MPaBWI, (POPMUPYET HABBIKK KPUTUUECKOTO
MBIIUICHUSI.

B kypce «Anreb6pa m Hauajsa MaTeMaTHUYeCKOrO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEeMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOpPBIE MPU3BaHbl CIIOCOOCTBOBATH
(GOpMHpPOBAaHHIO HABBIKOB  TOCTPOEHUS  MOJENEH  pealbHbIX  CUTyaluH,
WCCJIEIOBAHMS 3TUX MOJEJIEH C MOMOIIbIO anmapara airedpbl U MaTEMaTUYECKOTO
aHaKM3a, UHTEPIPETALNU MOTYYEHHBIX pe3yibTaToB. Takue 3ajaHus BIJIETEHBI B
KaXAbplil U3 pazgenoB [Iporpammbl, MOCKOJNBKY BECh Marepual Kypca IIMPOKO
UCIIOJIB3YETCSl ISl pEelIeHUs] MPUKIAIHbIX 3anad. [lpu pemieHun peasbHBIX
NPaKTUYECKUX 3a7ady oOydarolivecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHUE
HAaxXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIB30BaTh AHAJIOTHIO,
00001maTh u KOHKPETU3UPOBATh po0iemy. JlesTenbHOCTh
no (GOpPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3aJad OpraHu3yercs B



MpoIlecCe M3YYCHHS BCEX TeM Kypca «Anredpa W Hadaia MaTeMaTHYECKOTO
aHaIn3ay.

Oo1ee yncno yacoB y4eOHOTo Kypca «Anredpa U Hadajia MaTeMaTHYeCKOTO
aHanu3ay - 272 yaca: B 10 knacce - 136 yacoB (4 yaca B Heziento), B 11 kiacce - 136
qyacoB (4 Jaca B HEJICIIO).

I'eomeTpus

["'eomeTpus sIBIsIETCS. OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeunBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HAIMPaBIECHHOCTH W TPEIMETOB TYMAaHHTAPHOTO ITHKJIA.
[TockonbKy JOTHYECKOE MBIIIUICHHE, (HOPMHUPYEMOE MTPU U3yUYESHUH 00YIArOIITUMUCS
MOHATUHUHBIX OCHOB TEOMETPHH, TPH J0KA3aTeIhCTBE TEOPEM U TIOCTPOCHHH
IEMTOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUSCKIX 33]1a4, YMEHUE
BBIIBUTATh W OINPOBEPrarh THUIIOTE3bl HETOCPEICTBEHHO WCIONIB3YIOTCS TpPHU
PEIICHNH 3a7]a4 €CTECTBEHHO-HAYYHOTO [UKJIA, B YaCTHOCTH (PM3MUECKUX 3a/ad.

Heas  ocBoeHuss  mporpamMmbl  ydyeOHOTO  Kypca  «l'eomerpusi»
Ha yIIyOJIEHHOM YpPOBHE — pa3BUTUE WHJUBHUAYAJIbHBIX CIOCOOHOCTEH
oOy4Jaronmxcss MpU M3YYEHUH TEOMETPUHU, KaK COCTAaBJISIONEH MpeIMETHON
obnmactu «Matematnka u WHPOPMATHKa» 4Yepe3 oOecleueHrue BO3MOKHOCTHU
NpUOOPETEHUs] U MCIOJIb30BaHUs OoJyiee TIyOOKMX TeOMETPUYECKUX 3HAHUM U
JNEHUCTBUN, CHEMU(UUHBIX TEOMETPUU, ¢ HEOOXOAUMBIX I YCIEIIHOTO
npodeccuoHaTbHOTO 00pa30BaHMsI, CBI3aHHOTO C UCIIOIH30BAHUEM MAaTEMATHKH.

[IpuopuTeTHEIMU 3aJla4aMH Kypca TE€OMETpUM Ha yriayOJa&HHOM YpOBHE,
PaCIIMPSIONIMMH ¥ YCHIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

- pacupeHue TMPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU KYJIbTYPHI
1 (hOPMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIIIM MUPOM;

- (hopMUpOBaHKE MTPEACTABICHHS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BAXKHEHIIINX
MaTEMaTUYECKUX MOJIENSIX, TTO3BOJISIFOIINX OMUCHIBATh M M3Y4YaTh Pa3HbBIC SIBJICHUS
OKPYXaIOIEro Mupa, 3HaHUe MOHATUHHOTO anmnapara mo pazaerny « CTepeoMeTpus
IIKOJIBHOTO Kypca T€OMETPUH;

- ¢hopMHpOBaHKE YMEHUS BJIaJIETh OCHOBHBIMHU TMOHSATHUSMH O MPOCTPAHCTBEHHBIX
durypax M uUX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (QOpMysl U YMEHHE
WX MPUMEHSTh, YMEHHUSI JOKA3bIBATh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CITOCOOBI
pEIICHMS 3a/1aY;

- (hopMupOBaHKE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJCIIAX M B PCATBHOM MHUPE
MHOTOTPAHHHUKH U TeJla BpallleHUs, KOHCTPYHUPOBATh TEOMETPUICCKUE MOJICIIH;

- (opmupoBaHHEe TMOHUMAHHUS BO3MOYKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX Teopuid, (OPMHUPOBAHWE TIOHUMAHUS POJM AKCHOMATHKHU
TP TIPOBEJICHUHN PACCYKICHUM;

- (opMupoBaHue yMEHHS BJIAJETh METOJAMU JOKA3aTEeIbCTB WU aJTOPUTMOB
pEIIeHUs, YMEHUS UX MPUMEHSTh, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€
pEIICHHs] CTEPEOMETPUUYECKUX 3a7a4 W 3a7ad C MPAKTHUUYECKHM COJACpPKAHUEM,
dbopMupoBaHUE TPEJACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  TIPH
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00OCHOBaHUHU MaTEeMATUYECKUX YTBEPHKIEHUH U POJIM aKCUOMATHKHU B TTPOBEICHUH
JEAYKTUBHBIX PacCyXIE€HUH;

- Ppa3BUTHE M COBEPIICHCTBOBAHUE HWHTEIUIEKTYaJbHBIX U  TBOPYECKUX
CHOCOOHOCTEN 00yyaroumxcs, M03HaBaTeIbHON aKTMBHOCTH, MCCIIEIOBATEIbCKUX
YMEHMM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECa K U3YUEHUIO T€OMETPUH;

- (opmupoBaHue (YHKIMOHAIBHON TI'PAMOTHOCTH, PEJIEBAHTHOH TIE€OMETPUU:
YMEHMsI paclo3HaBaTh IPOSIBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMM COJ€p>KATeIbHBIMU JHHUSAMU Kypca «['eomerpun» B 1011 kmaccax
ABISIIOTCS: «lIpsiMble M IIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukm», «Tema
BpallleHus», «BekToppl M KOOpAMHATBI B NPOCTPAHCTBE», «JIBMKEHHS B
IIPOCTPAHCTBEY.

ChopmynupoBanHoe B DenepanbHOM TOCYyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeAHero oOdmiero oOpa3oBaHUs TPEOOBAHHE «YMEThb ONEPUPOBAThH
HOHSTUSAMUY», PEIEBAHTHBIX T€OMETPUN Ha yIriyOiaEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJAEp)KATEIbHBIM JIMHUAM Y4YeOHOIro Kypca,
a (opMmHpoBaHHE JIOTMUECKUX YMEHHUI pachnpeensercsi He TOJbKO II0
CoJiep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MpPEAMETHBIM pe3ysibTataM ocBoeHusi [IpumepHoi paboueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yYarOIIHECs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4eHHIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

- co3marb ycioBus s auddepeHnmanuy  oO0ydeHHs,  MOCTPOCHMS
WHAMBHUIYAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, oOOecreuuTh yriayOnéHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

- IOJITOTOBUTHh OOYYAIOIIMXCA K MPOJODKEHHUIO M3YUYEHUS MATEMATHKU C YYETOM
BbIOOpa Oyaymiel mpodeccun, obecrieurBas MPEEMCTBEHHOCTh MEXKIY OOIIUM
U Ipo(heccCHOHaTbHBIM 00pa30BaHUEM.

Oomee uncno yacoB yuebHOro Kypca «I'eomerpus» Ha yrimybiaeHHOM ypoBHe - 204
yaca: B 10 kiacce - 102 gaca (3 gaca B Heaeno), B 11 kmacce - 102 yaca (3 gaca B
HEJIETTIO).

BeposiTHOCTH M CTATHCTHKA
VYueOuplii Kypc «BeposTHOCT, M CTaTHCTHKA» YIIIYOJIEHHOTO YpPOBHS
SBJISIETCSI TIPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
11



yIIyOnE€HHOTO YPOBHS OCHOBHOM MiKoJbl. Kypce npennasnauen anst GopMupoBaHUs
y OO0ydYalmMxcs CTAaTUCTUYECKONW KyJNbTYphl M TOHUMAHUSA pPOJIM TEOpUHU
BEPOSTHOCTEU

KaK MaTeMaTU4YeCKOro MHCTPYMEHTA JJIsl U3YUYEHUs CITy4YalHbIX COOBITUI, BEIMYUH
u nporneccoB. [Ipu u3yuennn Kypca o6oramarTcs peICTaBIeHNs 00yYarOIIXCs O
METOJaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUSA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HAlpaBJIEHO HA 3aKPEIUICHHE 3HAHWM, MOJYYEHHBIX HpPH
U3YYEHUU Kypca Ha YPOBHE OCHOBHOrO 0OOIIEro oOpa3oBaHWsS M Ha Pa3BUTHE
IIPEACTABICHUN O CIIy4alHbIX BEJIMYNHAX U B3aUMOCBSA3SAX MEKIY HUMHU Ha BaXKHBIX
IIPUMEPAX, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYXKarolero Mupa. B pesynbrare
y oOydJalmuxcsi JOKHO c(OopMHpOBaThCS MpeAcTaBiIeHHE O Haubosee
YHIOTPEOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJENAX, HMCHOJIb3YEeMbIX IS
OINKCaHUsl aHTPOIOMETPUUECKUX U JAeMOrpauyecKux BEJIMYMH, TOTPEIIHOCTEN B
pasiauyHble poAa U3MEPEHMSX, JJINTEIbHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIIEHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a30M il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOOB,
HEOOXOMMBIX CIELUAIUCTaM HE TOJbKO MHXKEHEPHBIX CIIELUAIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKH
B 3HAQUMUTEJIIbHOM MeEpe UCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[leHTpanbHYI0 4YacThb Kypca 3aHMMAaeT OOCYXJAEHHE 3aKOHa OOJbIIMX YHCEN —
(yHIAMEHTAIBHOIO  3aKOHa  MPHUPOJIBI, UMEIOIIETO  MAaTeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaepkatenbHble  JuHMM:  «ChaydailHble  COOBITUSS M BEPOATHOCTH»
u «Ciy4aiiHble BEJIMUYMHBI U 3aKOH OOJIBIITNX YUCEI.

[ToMUMO OCHOBHBIX JTUHUW B KypC BKJIIOYEHBI 3JIEMEHTHI TeopuH Tpados
U TEOpUU MHOXXECTB, HEOOXOAMMBIE Ji1 MOJHOLIEHHOTO OCBOEHHUS MarepHualia
JAHHOT'O y4eOHOTr0 Kypca U CMEXHBIX MaTeMaTHUYECKUX YU€OHBIX KYpPCOB.

Copepxanne auHuM «CiydailHble COOBITUSL M BEPOSITHOCTH» CIYXKHUT

OCHOBOW JjIs1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O paCHpelleNICHUU BEPOSTHOCTEH
MEKly 3HAUCHHUSAMH CIyYalHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM COEPKATEIBHON
JIMHUY 3aHUMAET U3yYE€HHUE F€OMETPUYECKOTO U OMHOMUAIBHOTO paclpeAesIeHUN U
3HAKOMCTBO C WX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTENbHBIM M HOPMAaJIbHBIM
pacrpeneneHusIMHI.
Tewmsl, CBSI3aHHBIC c HEIMPEPBIBHBIMU CIIy4YailHBIMU BEJIMYMHAMHU
U paclpe/iesieHUs MM, aKLIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS HAa ONHCAHUM U
W3YYCHUU CITyYalHBIX SBJIICHUN C MOMOIIBIO HEMPEpBIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHUE YZAEISAETCA I0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpeAcIeHUsIM.

B kypce mnpemycMmarpuBaeTcs O3HAKOMUTEIBHOE W3Y4YEHHE CBS3HM MEXKIY
CIIy4allHbIMHM BEJIMYMHAMHM U OMHMCAHHUE ATOW CBA3M C MOMOIIBI0 KO3 dulmeHTa
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KOPPEJSILIUK U €TO BBIOOPOYHOTO aHAIOra. JTHU 3JIEMEHTHI COACPKAHUSI Pa3BUBAIOT
TeMy «JluarpamMmsl pacceuBaHMsD, U3YUYEHHYI0 Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMs, ¥ BO MHOIOM OIHMPAIOTCS Ha CBEACHHUS U3 KypCOB anreOpsl U
I€OMETPHUH.

Emé oauH  sneMEHT  cojeprKaHus, KOTOpBIA  Ipeaiaraercs
Ha O3HAKOMMTEJIBHOM YPOBHE — IOCJEI0BATEIBHOCTh CIy4alHBIX HE3aBHCHMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C PACIIpeeICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUM HOCUT Pa3BUBAIOIIMI XapakTep W
SBIISICTCSl aKTYaJbHBIM ISl OyIylIuX aOUTypUEHTOB, MOCTYMAIOMINX HA y4eOHbIC
CHEIMATFHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, TICUXOJIOTHEH U
YIPABJICHUEM.
OOmiee 4ucino yacoB ydeOHOro Kypca «BeposATHOCTP W CTAaTUCTHKa» Ha
yriayOsieHHOM ypoBHe - 68 wacos: B 10 xmacce - 34 gaca (1 wac B Heneno), B 11
Kiacce - 34 gaca (1 gac B Heemo)

Auredpa
Conepxxkanue 00y4yeHust
10 knace
Yucaa v BBIYUCTCHUSA.

Paunonanbubie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, MPOUEHTHI,
OeckOHeuHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
peleHns NPUKIaAHbIX 3a1a9 U3 PA3JIUYHBIX OTPACIIEl 3HAHUN U PEabHOM KU3HH.

JlelicTBuTenbHble yucla. PanuoHalnbHBIE W UPPaUMOHAIBHBIE YHUCITA.
Apudmernueckre onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEUCTBUTEIBLHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmkE€HHbIE BBIYMCIICHUS, TIPABUIIA
OKpPYTJICHHUs], IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ wnenpiM mnokazareneM. buHoM Herotona. Hcnons3oBaHue
HOJXOAIIEeH (POPMBI 3alMCH IEHCTBUTENIBHBIX YUCEN JJISl PEIICHUs TPaKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palUMOHANBHBIM TIOKa3zaTeleM W €€ CBOWCTBA, CTEIECHb
C ICMCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapupm uuncna. CoiictBa jorapudma. JlecaTuuHble M HaATypajbHbIE
JorapuMsl.

CuHyC, KOCMHYC, TAHI'€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA.

ToxngecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METO/BI PEIICHUS IENbIX U JPOOHO-pallMOHANBHBIX ypaBHEHUH
¥ HEpaBeHCTB. MHOrowieHbl OT OJHOW MEPEMEHHOM. JleleHue MHOrowjieHa Ha
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MHOTrouJIeH ¢ ocTaTkoM. Teopema bezy. MHOrouseHb! ¢ 1ebIMU KO3(PPUITUSHTAMH.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHU U KOPHHU.

HppanroHanpHble YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPaLMOHAIBHBIX YPABHEHUIA.

Iloxa3aTenbHble ypaBHEHUSA. OCHOBHBIE METOJBI PELICHUS IOKA3aTEJIbHBIX
YPaBHCHUU.

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPKALIUX JIOTapU(MBI.

Jlorapumuyeckue  ypaBHCHUHI. OCHOBHBIE ~ METOJBI  PEIICHHS
Jorapu(pMHUECKUX YPaBHCHHM.
OcHOBHBIC TPUTOHOMETPUICCKHUE bopMyIIHL. [TpeobpazoBanme

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM IMHEWHBIX YpaBHEHWMH. MarTpuna CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpeaennTens MaTpuLbl 2X2, €ero reOMETPUYECKUI CMBICI M CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHHUs, NPUMEHEHUE ONPENCIUTENS JUIsl PELICHUS CHCTEMBbI
JUHENHBIX ypaBHEHUH. PemeHue NpUKIaAHBIX 331a4 C IOMOIIBIO CHCTEMBI
JMHENHBIX YpaBHEHMM. VccnenoBanne noCTpOEHHOM MOJIENIN C ITOMOIIBI MAaTPHULL
Y OIIPEIEIIUTEIIEH.

ITocTpoeHrne MaTeMaTHYECKUX MOJENIEH peabHOM CHUTyalMd C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE YpaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJa4 U 33/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.
DOyHKUMU U TPaGUKH.

@yHKUMA, cnocoObl 3anaHud (QyHKUUW. B3auMHO oOpaTHbIE (YHKUIHU.
Komno3zummss Qynkuuii. I'padpuk QyHKIuu. OnemMeHTapHble IpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OO6nacth onpeAesneHrus U MHOKECTBO 3HaueHUi ¢yHkuuu. Hynu ¢pyHKuuu.
[TpomexxyTku 3HakomocTosiHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuoandeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3Ha4eHus: QyHKIIMKM HAa IPOMEXKYTKE.

Jluneitnasi, KBajpaTuyHas W JIPOOHO-JIIMHEWHAsT (YHKIMU. DIEMEHTapHOE
UCCIJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (yHKIUS ¢ HaTypaJbHBIM U LENbIM Noka3areneM. EE cBoiicTBa
u rpadux. CBoiicTBa U rpaduKk KOpPHA N-OiM CTENEHM Kak (DYHKIMU OOpaTHOU
CTENIEHU C HaTypaJbHBIM IMOKA3aTEJIEM.

[TokazatenbHass u jorapugmuyeckas (yHKIHH, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHUMOCTH B pEalbHBIX IMpoIeccax M SBJICHUSIX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIu3a.

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJIEIOBaTEIbHOCTEH. Merton

MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEI0BATEIIBHOCTH.
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HcTopusi BOBHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpudecKas nporpeccuu. beckoneuno yObIBaromast
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopmyJia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrPECCUH IS PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapakTepa.

HemnpepriBable (QyHKIIMM W uX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Metoa
WHTEPBAJIOB
JUIS pellieHusi HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMpPEpBHIBHBIX (PYHKIMNA IS
peleHus 3aaad.

[lepBas u BTOpas mpousBoaHble GyHKIMU. Onpenenenrue, reoMeTpUIECKui
U (UBMYECKUN CMBICI MPOU3BOAHOW. YpaBHEHUE KacaTelbHOU K TIpaduky
byHKIUU.

[IpousBognele  snmeMeHTapHbIX  ¢QyHkiuil.  IlpomsBogHas ~— cymwsl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA.

MHoOXkecTBO,  omepalMd  HaJ  MHOXKECTBAMM M MX  CBOMCTBA.
Juarpammsl Oiinepa—Benna. [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO anmnapara
JUISL OIMCAHUS PEANIbHBIX MPOLECCOB U ABJICHUM, IIPU PEUICHUM 3a1a4 U3 APYTIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaT€MaTUYECKOIO0 OOBEKTa, CIIEJICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 kanace.
Yucaa v BBIYUCTCHUS.

Harypanbsubie u nensie yucna. [IpuMeHeHne Mpu3HaKkoB JEIMMOCTH LIEIIBIX
yuces, HauOospmuid o0mmit nenutens (nanee - HOJ]) m nammenbiiee ooOiee
kpatHoe (nanee -HOK), octatkoB mo momaysnto, anroputma EBkiuia st pemieHus
3a7a4 B LIEJIBIX YUCTIaX.

KommiekcHble uucna. AnreOpanueckas M TpUTOHOMeTpudeckas (Hopmbl
3alliCU KOMIUIEKCHOTO 4Hcia. Apudmerndyeckue omnepanuuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.
YpaBHeHMs U HEPABEHCTBA.

CucrteMa W COBOKYIIHOCTb YPAaBHEHUHM M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpaBHEHUH €  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJABI pPEIICHHS TOKa3aTeNbHbIX M  JorapupMUuecKux
HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.
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OCHOBHBIE METOJABI PELIECHUS CUCTEM M COBOKYIHOCTEW pPALMOHAJBHBIX,
UPPALMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUII.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTel HAYKH U peanbHOM KU3HU,
MHTEPIPETaLNs ITIOJTYYEHHBIX PE3YJIBTATOB.

DOyHKUMH U TPaPuKH.

I'paduk xommosummu ¢yHKuui. ['eomerpuueckue oOpa3pl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaUKH.

['padmyeckue MeTONbI pelIeHUs] ypaBHEHUH U HepaBeHCTB. [ 'paduyeckue
METO/Ibl PEIICHU 3a1a4 C TapaMETPAMH.

Hcnonb3oBanne rpadukoB (QYHKIHMA 711 HMCCIEAOBAHUS TMPOIECCOB
U 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a/1a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4€eCKOro aHaJIN3a.

[IpumeHeHne MPOU3BOJHONW K MCCIENOBaHUIO (PYHKIHMH HA MOHOTOHHOCTb
U dIKcTpeMyMmbl. HaxoxneHue HauOOJNbLUIETO M HAaMMEHBUIETO 3HAYCHUMN
HENpepbhIBHON (YHKIIMHU HAa OTPE3KE.

IIpuMeHeHre TPOW3BOMHOM JUIA HAXOXKICHUS HAWIY4ylIero pEIICHUs B
NPUKIAAHBIX 3ajadyax, JUIsl OINpPEAENICHHs CKOPOCTH M YCKOPEHHS IIpoliecca,
3a1aHHOTO (hOpMYJION Wi TpadUuKoOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TNiepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNHurerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncienne
onpenenéHHoro uaTerpana no gopmyne Hetorona—Jleitbuuiia.

[IpumeHeHne wuHTErpana JUisi HaXOXKIEHUS IUIOIaJed IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHU. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIaTbHbIX
YPaBHEHUM.

I'eomerpusn
Conepxxkanue 00y4eHust

10 kaacce

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosioKeHrne MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesibHble M CKpelmBaromuecss mnpsmbie. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE: NTapajlIe/IbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIIIETBHOCTD IIPAMON
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u 1ockoctu. [lapamiensHoe W IEHTpATbHOE MPOCKTUPOBAHME, H300paKCHHE
¢uryp. OcCHOBHBIE CBOMCTBa NapaJlIEIbHOTO MPOEKTUpOoBaHUs. I300paxkeHue
buryp B mapaysiesibHOW MPOEKUUU. YTIbl C COHANPABICHHBIMU CTOPOHAMM, YOI
MEXKy NMPAMBIMH B MPOCTpaHCTBE. llapajienbHOCTh MIIOCKOCTEN: Mapaslie/ibHbIC
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
NPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadrAp, MNapalljiesienumne,
MTOCTPOCHUE CEYEHUM.

[lepneHIUKYASIPHOCTh NPSIMOM U TUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIE
B IPOCTPAHCTBE, MPSAMBIE MNapaUICIbHbIC W NEPIECHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHoe IIPOEKTUPOBAHMUE.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TTPOCKITUS (PUTYPHI HA TUIOCKOCTh. [lepreHIuKyIIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTU ABYX IUTOCKOcTe. Teopema o Tpéx
MEPIIEHAUKYIISIpaX.

Yrael B IPOCTPAHCTBE: YroJd MEXIY IPSMOU M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yIOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIC YIJIbI.
CBOiICTBA IJTOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIa.
MHororpaHHuKH.

Buael MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. IIpu3ma: n-yrosbHas
npu3Ma, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBAs U MOJHAs MMOBEPXHOCThH MPU3MBI.
[Tapatenenurnen, TpsAMOYTOJIbHBIN MapaAJJIETCUIE U €ro cBolicTBa. KpaTuanime
IyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHas
teopeMma [ludaropa. [lupamuna: n-yronpHas nupaMmujia, IpaBUibHAs U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPAMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKM: IMpPaBUJIbHAS IIPU3Ma WU MpaBUJIbHAsA NHUPAMUJA,
paBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIBLHBIN TETpadip, Kyo. [IpencraBnenue
O IPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTAYAP, JOACKAdAP U UKOCAdIP.

Boluucnenue 5IeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAroHaiv, YIJIbI.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPU3MBI,
JI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPSMOU rpu3mMbl. [Lmotmans
OOKOBOIW TOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHUPAMHUIBI, TEOpeMa O
IJIOIIAIA YCEYEHHOW TUPAMHUIBI.

CuMmeTpuss B MNPOCTPAHCTBE. IDJIEMEHTHl CUMMETPUU  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHUSI B TMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUSA
Mapajyieenunea, CUMMETPUS MPABWIBHBIX TPHU3M, CHUMMETPHUS MPABUIBHOU
MUPAMUJIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE.

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBHS ¢ BEKTOPaMHU: CIO0KEHUE
Y BBIYMTAaHHE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
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yucio. CBolcTBa CIIOKEHUS] BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHUM BEKTOpa IO TPEM
HEKOMIUIaHAPHBIM BEKTOpPaM. [IpsimoyrosibHas cucreMa KOOpAUHAT
B npoctpaHcTBe. KoopauHatel BekTopa. CBSI3b MEXKAY KOOPAMHATAMH BEKTOpa
U KOOpAMHATAMH TOYEK. YTON MEXAYy Bekropamu. CKalsipHOE MNpPOU3BEICHUE
BEKTOPOB.
11 kaace

Tena Bpamenus.

[loHATHA: WIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHusl Ha
iockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust cepsl U mapa.

O0bEéMm. OcHoBHBIE cBoOWicTBAa 00bEMOB Tenl. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM NpU3MBbl, HWIMHAPA, NUpaMUIbl U KOHyca. OOBEM Iapa U 1apoBOTO
CErMEHTA.

KoMOuHanmu Tten BpaimieHUss U1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONHCaHHas oOKojo InuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue mapa u cdepbl miockocTbio. [IoHATHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJO c(depbl, cepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpalICHUS.

[Inomaar MOBEPXHOCTU IUIUHApPA, KOHYCA, TUIOMAlb chepbl U €€ JacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodOusi, romoreTus. Pemienuwe 3amay Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHne ceueHnii MHOIOIPAaHHHUKOB M TEJI BPALLICHUS: CEUEHHSI LIUJIUHAPA
(mapanyienbHO M TMEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca (mapajienbHOe
OCHOBAHMIO U ITPOXOJSIIIEE YEPE3 BEPILIMHY), CEUEHUS 1I1apa, METOAbI TOCTPOEHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEpeHOCca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE.

Bektoper B mpoctpancTBe. Omnepanuu Haja BeKTOopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUA. l[IpsaMoyronpHas
cUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTel BekTopa. PasznokeHue BekTopa
no 6a3ucy. KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH TEOMETPUUYECKUX 3aau.
JIBU2KEeHMS B IPOCTPAHCTBE.

JIBuxeHus: npoctpaHcTBa. OroOpaxeHus. J[BUKeHUS U paBEeHCTBO (QUTYP.
OOmme cBoiicTBa JBMKCHHH. Buabl JBMKCHUMN: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOMN.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
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BeposiTHOCTH U CTATHUCTUKA
Conep:xanue o0yueHust

10 kmacce

I'pad.

I'pad, cBs3ubIi Tpad, myTtu B rpade: nukibl U 1enu. CreneHb (BaJeHTHOCTD)
BepnHbL. ['padsl Ha TiockocTU. JlepeBbsi.

CrnyyaitHble S5KCTIEpUMEHTHI (OMBITHI) U CIyJaiiHbIe COOBITUS. DIIeMEHTapHbIC
coObITHS  (MCXOJbI). BeposTHOCTh citydaitHOro coOBbITHS. BiIM30CTh 9acTOTHI
U BEPOATHOCTH  coObITMH. Ciy4yaliHble ONBITBI C  PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Onepanuun HaX COOBITHUSIMH.

Omnepatu HaJ, COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHHE, TPOTUBOIIOJIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

Yci0BHAsI BEPOSITHOCTD.

VYcioBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEU. [lepeBo cCiryyaiiHOTO
skcniepumenTa. Gopmyia nmosHoM BeposTHOCTH. Dopmyna barieca. HeszaBucumbie
COOBITHSI.

bunapHsbIii c1yyaliHbIN ONBIT (MCIIBITAHKE), YCIEX U Heynaya. HezaBucumsie
ucnbiTannst. Cepusi HE3aBUCHMBIX MCIIBITAHUN JO MEpBOro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3zaBUCUMBIX ucHbITaHuil bepHymm. CiydailHslii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CiayuaiiHasi BeJIJMYHMHA.

Cnyuaitnas BenuuuHa. Pacnpenenenue  BepositTHocTed. Jmarpamma
pacnpenenenus. Onepanuu Haj ClIy4yallHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMMAIILHOE.

11 kaace

Ciyvaiinbie BeJIMYNHBI.

CoBMecTHOE pacnpenerneHle JBYyX ClydalHbIX BelnuuH. HesaBucumble
CIIy4YailHbIE€ BEJIMYUHBI.

Marematuyeckoe OXuJaHUE CIy4yalHOM BEJIWYMHBI (paclpeneieHus).
[Ipumepsl TMpUMEHEHUsT MAaTEMaTUYECKOro OXHUAAaHMs (CTpaxOBaHHE, JIOTEpes).
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIIy4allHbIX BEJIIMYMH. MaTeMaThdecKkoe  O0XHUJaHue
reOMETPUYECKOT0 U OMHOMHUAJILHOTO pacipeieICHUH.

Jlucnepcus ¥ CTAaHAAPTHOE OTKJIOHEHHUE.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYalHOW  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4yalHON BEIMYMHBL. MaTeMaTHYECKOe
0>KUJAHUE MMPOU3BEICHUS U JUCIIEPCUSI CYMMbI HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH.

19



Jlucepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO PpACHpPECICHUS.
Jucnepcus U cTaHAAPTHOE OTKIIOHEHHE TEOMETPUUECKOTO PaCIIPEACIICHUSI.

HepasenctBo UeoOniméBa. Teopema YebniméBa. Teopema bepuyiu. 3akoH
OonplIMX  4yuceln.  BbpIOOpouHBI  MeTOoa — HcchenoBaHuil.  BwriOopouHbie
XapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YUEHHBIX PACIIPEICICHUM.

HenpepbiBHbIE ciIyYyaiiHbIe BEJIUYNHbDI.

HenpepriBable cnydaiinble BenuuuHbl. I[Ipumepbl. DyHKIHS IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHoOe pacnpeneneHre M ero CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY PAacCHpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAaJIbHOMY pacIpeeeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenusa. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PAaCIPEIEIICHHUS.

[TocnenoBatenbHOCTh  OJMHOYHBIX HE3aBUCHUMBIX  COOBITHMH. 3ajmauw,
IIpUBOJSILIME K pacupenesennto Ilyaccona.

KoBapuanus naByx ciayuyaiiHeix BenuuuH. Kosdduimuent nuHeirHOM
koppensiiud.  CoBMeCTHbIE  HAOMIOACHUS  JBYX  BEIWYMH. BbIOOpOoUHBIN
kKodhuieHT xoppensiuu. Paznuyne MexIy JMHEWMHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.

IInanupyemMble pe3yJbTaThbl 0CBOEHHS MPOTPaMMBbI 10 MAaTEMaTHKe Ha
YPOBHE CpeIHero oo1ero oopa3oBaHus.

B pesynbrare u3ydeHHss MaTEMAaTHKA Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromnierocsi 0yayT c(popMHUpOBaHbI CIEAYIONINE JUYHOCTHbIE
pe3yJibTaThbl:
2PacncoOancKo20 60CRUMAHUA:

® Cc(HOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YYaIOMIErocs Kak aKTUBHOTO

U OTBETCTBEHHOTO UJIEHa POCCHUUCKOro OOIIEecTBa, MPEACTaBICHUE O

MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,

SBJICHUH, MPOLIETYp TPaKIAHCKOTro 0011ecTBa (BBIOOPHI, OMPOCHI U JPYTroe),

YMEHHE B3aUMO/ICHCTBOBATh C COIUAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU

¢ uX QYHKIHUSMU U Ha3HAYCHUEM;

RaAmMpuOmMu4ecKo20 60CRUMAHUA:
e CcpOpMUPOBAHHOCTh POCCUNCKOW TIpakIaHCKOW HICHTHUYHOCTH, YBaXKCHUS

K M[pPOLUIOMY U HACTOSILIEMY POCCUMCKOM MAaTEMaTHKHU, LIEHHOCTHOE

OTHOILICHHE

K JTOCTHXKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKOW MAaTEMaTHYECKOU

IIKOJIBI,

WCITIOJIb30BAHUE ITHX JOCTIKEHUN B JPYTMX HayKax, TEXHOJOTHIX, chepax

SKOHOMUKHU;
0YX06HO-HPAGCHBEHHO20 60CRUMAHUA:
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® OCO3HAaHUE AYXOBHBIX LIEHHOCTEH pOCCHICKOr0 Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOI'O  CO3HAHUS, OTHUYECKOIO IOBEJAEHUS, CBA3AHHOIO C
IPAKTUYECKUM TPUMEHEHUEM JIOCTH)KEHUH HAyKd U JAESITEIbHOCTBHIO
y4€HOT0, 0CO3HAaHUE JJMYHOTO BKJIA/1a B IOCTPOEHUE YCTOMYMBOIO OyAyIIETo;

ICMEMUYECKO20 60CRUMAHUA:
® DOCTETUYECKOE OTHOLIEHHWE K MHPY, BKJIIOYas 3CTETHKY MaTE€MaTHYECKHX

3aKOHOMEpPHOCTE, =~ OOBEKTOB,  3a/Jady,  pELICHHWA,  pacCyKICHHM,
BOCIIPUAMYMBOCTE K MAaTEMaTUYECKUM aCIIEKTaM pAa3jIu4YHBIX BUIOB
UCKYCCTBA,

¢uzuuecxkozo eocnumanus:

e CchHOpMUPOBAHHOCTb YMEHHUS TMPUMEHATh MaTeMaTHYEeCKUE 3HAHHUS B
MHTEpecax 3I0pOBOro M 0Oe3omacHoro olpa3za KU3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3/I0POBBIO (3/I0pOBOE MUTaHUE, COATIAHCUPOBAHHBIN
pSKUM 3aHATHA W OTAbIXa, peErysipHas ¢uU3NYecKass aKTHBHOCTH),
dusnueckoe COBEPILIEHCTBOBAHKE npu 3aHATUAX CIIOPTUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;

mpy006020 60CNUMAHUS:

® TOTOBHOCTh K TpPyAY, OCO3HAaHUE LEHHOCTH TPYAOJIOOUs, HHTEpEC
K pas3nuuHbiM cdepam npodecCHOHATBLHOM JesTEIbHOCTH, CBS3aHHBIM C
MaTEMaTUKON U €€ MPUIIOKCHUSIMU, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOP
Oyayuieil mpodeccun U peanu3oBbIBaTH COOCTBEHHBIE KM3HEHHbBIE IJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4YECKOMY OOpa30BaHUIO MU
caMm000pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YY4acTHI0O B PEIIEHHWM  MPAKTHYECKMX  337ad  MaTeMaTH4eCKOu
HaIpaBJIEHHOCTH;

IK0J102UYECKO20 60CRUMAHUA:

e Cc(hHOpPpMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, IOHUMAHUE BIHUSHUS
COLIMAJIBHO-DKOHOMHMYECKUX IIPOLIECCOB HA COCTOSIHUE TNPHUPOJHOM M
COLIMAJIbHON Cpelbl, OCO3HAHUE TJIO0AIBHOTO XapaKTepa 3KOJOTHYECKUX
npoOseM, OpHEHTAlMs Ha TPUMEHEHHWE MaTeMaTHYEeCKUX 3HaHUN s
pereHus 3a7a4 B 00JaCTH OKPYKAIOIIEH cpefibl, TUIAHUPOBAHUE MOCTYITKOB
Y OIIEHKHM UX BO3MOXHBIX IMOCIEACTBHUM I OKPYKAIOIIEH Cpebl;

UEHHOCMU HAYYHO20 NO3HAHUA:

e CchOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW U OOLIECTBEHHOM NPAKTUKH, MOHUMaHUE
MaTEeMaTUYECKOM HayKu Kak cpepbl 4eIOBEUECKOM e TENbHOCTH, ITANOB €€
Pa3BUTHS M 3HAYUMOCTH JIJISl PA3BUTHS LIUBWIM3ALUU, OBJIAJICHUE SI3BIKOM
MaTEMaTUKH U MaTEMaTUYECKOM KyJIbTYpOil Kak CPEACTBOM MO3HAHUSI MUPA,
TOTOBHOCTB OCYIIECTBIISITh IPOEKTHYIO U HCCIIEIOBATEIBCKYIO AESITENBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

B pe3ynbrare uzyueHuss MaTeMaTHKU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHMs
y oOyuaromerocst OyayT CPOpPMHUPOBAHBI MO3HABaTelbHble YHHMBeEPCAJIbHbIE
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yueOHbIe NelCTBUSI, KOMMYHUKATHBHbIC YHUBEPCAJIbHbIE Y4eOHbIEe eiiCTBUS,
peryjsiTUBHble  YHUBepcaJibHble  y4ieOHbIe  JIeliCTBUSI, COBMECTHAasl
1eITeJIbHOCTD.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

0azoevle n02uueckue oelcmeus

® BBUIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATHH, OTHOIICHUA MEXIY MOHATUAMHU, (OPMYIUPOBATH
ONpEeNeNICHUs]  TOHSTUM,  yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(pUKALMK, OCHOBaHHS I OOOOIICHHS U CpaBHEHHS, KpPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCIpUHUMATH, (opmMymupoBaTh W  NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULATEIbHBIC, €IUHWUYHBbIC, YacTHble U O0OIIHe,
YCIIOBHBIE;

® BBISIBIIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, TaHHBIX, HAOJIIOJCHUSIX U YTBEPXKICHUSX, MpejaraTh KpUTCPUU
JUISL BBISIBIICHUS 3aKOHOMEPHOCTEN Y ITPOTUBOPEUHNI;

e JleNlaTh BBIBOJIBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CaMOCTOSITEIIHO JI0KA3aTeIbCTBa MaTeMaTUYECKUX
yTBEPKJIeHUM (TIpsiMble U OT MPOTUBHOIO), BBICTpauMBaTh apryMEHTAIUIO,
OPUBOJAUTh TIPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BBIOMpPATH CHOCOO pemieHus y4eOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEILICHUSA, BbIOMpATh HaubOJee MOAXOIAIMNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oericmeus:

® 1ICMOJIb30BaTh BOIPOCHI KAaK HMCCIEAOBATEIbCKUI HMHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodieMy,
yCTaHaBJIMBaTh  MCKOMOE W  JaHHOe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

® [POBOJUTH CAMOCTOATENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUUYeCKOTO OOBEKTa, SIBIICHMS,
MpoIleCcCa, BBISBJICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBJICHUSIMU,
MIPOIIECCAMU;

® CaMOCTOSITENIbHO (hOpMyITUpOBaTh OOOOIIEHUS W BBIBOJBI 1O pe3yjbTaTam
MPOBENEHHOTO HAOIOEHNS, UCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

® [POrHO3WPOBATH BO3MOXKHOE Pa3BUTHE IMpOIlEcCca, a TaKKe BBIJIBUTATh
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungpopmauueit.

® BBIIBJIATH JCPUIUTHI HHPOPMAIIMH, JaHHBIX, HECOOXOAUMBIX JIJIi OTBETAa Ha

BOIIPOC U JIJISI PEILICHHUS 3a]1auu;
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e BbEIOMpaTh UHPOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHATTU3UPOBATD,
CHCTEMaTH3HPOBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO PA3INYHBIX BUJIOB U
¢dbopm mpencraBieHus;

® CTPYKTypUpOBaTh MH(POPMALHNIO, MPEICTABIATh €€ B paslUuYHBIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

® OIICHUBAThH HaJIEXKHOCTD uHbOopMaIuu 110 CaMOCTOSITCIILHO
c(hOpPMYIUPOBAHHBIM KPUTCPHSIM.
Obwenue:

® BOCIpPUHUMATH U (HOPMYIUPOBATH CYKIACHHUS B COOTBETCTBUH C YCIOBHSIMU
U LIeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;
® B X0J€ OOCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
po0eMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh MJIEW, HAILIEJICHHbIE HA MOUCK
pELIEHHUS, COTIOCTABIIATh CBOM CYXKJICHHS C CYKICHUSIMU APYTUX YYACTHUKOB
nuanora, oOHapy>KUBaTh PA3IMYUE€ U CXOACTBO TMO3UIUH, B KOPPEKTHOM
dopMme popMyIIHpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;
® MIPEJICTABIISTh PE3YJbTAThl PEIICHUS 3aa4H, SKCIEPUMEHTA, UCCIIEI0BaHUA,
IIPOEKTa, CAMOCTOATEIBLHO BHIOMPATH (hOPMAT BBICTYILIEHUS C YUYETOM 3a/1a4
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.
Camoopzanusayusn:
® COCTaBJIATH IUJIaH, AITOPUTM PEIICHUs 3aJaud, BRIOUpATh CIOCO0 peleHus
C yuéTOM UMEIOUMXCA pPEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C y4ETOM HOBOM
uHdopMaIuu.
PeryasiTuBHbIE YHHBeEpPCAJbHbIE y4eOHbIE TeHCTBHS
Camoxonmpons:
® BIAJETh HAaBBIKAMHU I[IO3HABATEIBHOW pediIeKCHH KaKk  OCO3HAHUS
COBEPILIAEMBIX JIECUCTBUII M MBICIUTEIbHBIX IMPOIECCOB, X PE3YyJIbTaTOB,
BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISL IIpoLiecca U pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auH;
® [pEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MIPU PELICHUH 3aJauH,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBHUSIM, OOBSICHATH IPUYHHBI
JOCTH)KEHUSI WIIM HEIOCTHIKEHHUS PE3yNbTATOB JESATEIbHOCTH, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
Coemecmuasn deamenbHOCMb:
® [IOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYaJbHON
paboThl TpHU pelIeHWH Y4YeOHBIX 3a7a4, MPUHUMATh IIeJIb COBMECTHOM
NESTENIbHOCTH,  IUIAHUPOBAaTh  OPraHU3allMi0  COBMECTHOM  paboThI,
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pacmpenenatb BUABI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh TMpolecC Hu
pe3ynbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOIEH;
® y4acTBOBaTh B IPYNIOBHIX (hopMax paboThl (0OCYXKICHHUS, OOMEH MHEHUH,

«MO3TOBbIE€ IITYPMbD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThl H

KOOPJIMHUPOBATh CBOU JIEUCTBUS C APYTUMH WICHAMH KOMaH/Ibl, OLICHUBATh

KaueCTBO CBOETO BKJIaJa B OOMUNA MPOAYKT TI0O  KPUTEPHSM,

chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOJICHUCTBHSI.

[Inanupyemble mnpeaMeTHbIe pe3yJbTaTbl OCBOCHMS (enepanpHOil paboueit
nporpaMMbel  Kypca «Aunrebpa ¥ Hayala MaTeMaTHYeCKOro aHajiu3a» Ha
yrayOn€HHOM ypOBHE HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

K xonmy oOydenmss B 10 kimacce 0Oyd4aromuics TMOMYYUT CIACAYIOIINAC
IpeIMETHBIE PE3YIIbTaThI MO OTACIBHBIM TeMaM (enepaibHoi padoueit mporpaMmbl
Kypca «AnreOpa u Havajla MaTeMaTUYECKOTrO aHaTUu3a:

Uwucna v BBIYUCIICHHUS:
- CBOOOJHO OINEpUpPOBaTh MOHATUSMU: PAMOHATIBHOE YHCIO, OECKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HPPAIMOHATBLHOE YHCIIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENIBHBIX YHUCEI, MOJIYJIb IEHCTBUTEILHOTO YHCIIA;
- TPUMEHATh JpOOM W TIPONEHTHl I PEIICHWS TPUKIAIHBIX —3a1ad
Y3 Pa3JINYHbIX OTPACICH 3HAHUHN U PEATbHOM KU3HU;
- TMPUMEHATHh TNPUOMKEHHBIE BBIUMCICHUS, TPAaBUIA OKPYTJICHUS, TPHKUIKY
U OIICHKY pe3yjIbTaTa BIUUCICHUH;
- cBOOO/THO ONEPUPOBATH IOHATHEM: CTETICHB C IIEJIBIM MTOKA3aTEeIeM, HCIIOIh30BaTh
MOIX OISy (POpMY 3almMCH TEHCTBUTEIBHBIX YACET I PEIICHUS TPaAKTHIECKUX
3a]1a4 ¥ MPEJICTABICHUS JaHHBIX;
- CBOOOJIHO OMNEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HATypaJbHOMU
CTETICHU;
- CBOOO/IHO OTIEPUPOBATH TOHATHUEM: CTENIEHB C PAIIMOHATBLHBIM ITOKa3aTelIeM;
- CBOOOJIHO OMNEPUPOBATH TOHATHSAMU: JIorapudm 4Yucia, ACCATUYHBIC W
HaTypaJbHBIC JIOTApU(MBIL;
- CBOOOJIHO OIEpPUPOBATh TMOHSATHUSMH: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YHCIIOBOTO apTyMEHTA,
- OINEpPUPOBATh TOHATHUSAMH: APKCHUHYC, APKKOCHHYC W apKTAaHTCHC YHCJIOBOTO
apryMeHTa.
YpaBHEHUS U HEPABEHCTBA:
- CBOOOJHO OIEpUPOBATh MOHATHUSAMH: TOXKIECCTBO, ypaBHCHHE, HEPaBEHCTBO,
PaBHOCHWIJIbHBIC YPaBHCHUS M YPABHCHUS-CIICJCTBHUS, PABHOCHIIBHBIC HEPABEHCTBA;
- TPUMEHATh pa3IMYHbIE METOABI PEIICHUS palUOHAIBHBIX H  JAPOOHO-
palMOHAIBHBIX YPAaBHEHHWH, NPUMEHSATh METOJ HWHTEPBAJIOB I PEIICHUS
HEPABEHCTB;
- CBOOOJHO OMEpPUPOBATh TOHITHUSIMHU: MHOTOWICH OT OJHOW TEepPEeMEHHOM,
MHOTOWIEH C IETbIMHA KO PuIimeHTaMu, KOpHA MHOTOYJICHA, IPUMEHSITH JICTICHUE
MHOTOWICHa HAa MHOTOWIEH C OCTaTKOM, Teopemy be3y um teopemy Buera s
pEIIeHus 3a/a4;
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- cBOOO/IHO OMEpPUPOBATH MOHATUSMU: CUCTEMa JMHEWHBIX ypaBHEHUI, MaTpula,
ONpEAEIUTENIb MaTpullbl 2 X2 W €ro reOMETPUYECKUH CMBICI, HCIOJb30BaTh
CBOMCTBa ompeaenuTens 2 X2 s BBIYUCIEHUS €ro 3HAYEHMs, HPUMEHATH
ONPENETUTENN JUIsl PEUIEHHUs] CHCTEMbI JINHEHHBIX YpaBHEHUH, MOJEIUPOBATH
peaJIbHbIE CUTYyallMM C IOMOILIBI0 CUCTEMbl JUHEWHBIX YpaBHEHUMH, UCCIIEI0BATh
HOCTPOEHHBIE MOJIETN C TIOMOIIBIO MATPHI] U ONIPEAEIUTENEH, UHTEPIPETUPOBATh
HOJTyYEHHBIN Pe3yJIbTaT;

-HMCTI0JIb30BAaTh CBOMCTBA ICUCTBUN C KOPHSAMU AJIsl TPE0Opa30BaHusl BEIPAKECHHUI;

- BBINIOJIHATH MPEOOPA30BaHMS UYMCIOBBIX BBIPAKEHUH, COMAEPKAIINX CTEHCHH
C pallMOHAJIBHBIM ITOKA3aTEIEM;

- HCIIOJIb30BAaTh CBOMCTBA JIOTapu(dMOB AJisi PeoOpa3oBaHusl JOrapuhMUIECKUX
BBIPAKEHU;

- CBOOOJHO OIEpPUPOBATH TMOHATUSMHU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIC
U JIOTapu(MUUYECKHE YpAaBHEHMs, HAXOAUTh HX pEHIEHHS C IOMOUIbIO
PaBHOCHUJIBHBIX MEPEX0J0B UM OCYILECTBIISS IPOBEPKY KOPHEH;

- IPUMEHATH OCHOBHbIE TPUTOHOMETpHUYECKHE (QOpMYJIbl Al MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

- CBOOOTHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HeoOXouMble (OPMYJIbI JUIsl PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHX
YPaBHEHUI;

- MOJICJIMPOBATh pealibHbIC CUTYAIlMU Ha SI3BIKE aireOpbl, COCTABIATH BHIPAKEHUS,
yYpaBHEHUS, HEPABEHCTBA 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJAEIIN
C MCIOJIb30BaHUEM anmnapara aareOphl.

®yHKIUYU U TpaduKu:

- CBOOOJHO ONEPHPOBATh MOHATHAMHU: (PYHKIMS, CIIOCOOBI 3adaHus (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBanus rpaduKoB PyHKIUH;

- CBOOOJHO OMNEpUpOBaTh MOHATUSMHU: O0JACTb ONPENECNICHHUS U MHOYKECTBO
3HaYeHUHN QPyHKUNU, HYIH QYHKIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

- CBOOOAHO oOIEpUpOBaTh MOHATHAMHM: YETHBIE M HE4ETHble (DyHKUUH,
nepuoanueckue (PyHKUUHU, MPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMH, MaKCHUMYyMbI
U MUHUMYMBbl (DYHKIMH, HAauOOJIbIIeE M HaWMEHbIlIee 3HaueHWe (GYHKIUM Ha
IPOMEXKYTKE;

- CBOOOIHO OMNEpPUPOBATH TMOHSATUSMHU: CTENEeHHAs (QYHKIHUS C HaTypaJlbHBIM
U IIeJIBIM TOKa3aTenieM, rpaduk CTENeHHOW (YHKIMU C HATYpadbHBIM U IEJIBIM
nokasaresieM, rpaduK KOpHS N-OM cTeneHu Kak (yHKUUH OOpaTHOM CTeneHu
C HaTypaJbHBIM MTOKA3aTeJeM;

- ONepHpoBaTh TOHATHUAMHU: IJIMHEHHAs, KBagpaTWUyHas W APOOHO-ITMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

- CBOOOJHO ONEpUPOBATh MOHATHSAMH: IIOKa3aTelbHas W JorapupmMuyeckas
GyHKIIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA JJIS PEIICHUS
YPaBHEHUH;
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- CcBOOOAHO ONEPHPOBATH TMOHSATHUSMH: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OTpe/ieieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

- WCMOJb30BaTh  Tpaduku  (QyHKOMH 178 MCCIAEAOBAHMS  MPOIECCOB
Y 3aBUCHUMOCTEH MPHU PEIICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U pPeabHOM
YKU3HH, BBIpAXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMYNHAMU;

Hauana MaremMaTH4ecKkoro aHaiamnsa:

- CBOOOJHO ONEpUPOBATH MOHATHUSAMU: apudMeTUYECKass U TIeoMeTpUuuecKas
nporpeccusi, 0ECKOHEYHO YOBbIBAIOIIAsi T€OMETPUYECKAsl MPOTPECCHsi, JIMHEWHBIN
U SKCTIOHEHIHABHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

- UCIIOJIB30BAaTh IIPOTPECCHM I PEIICHUS peajbHbIX 3a4a4 MPUKIATHOTO
Xapakrepa;

- cBOOOJHO ONEPHPOBATH MOHATHUAMHM: IMOCIEAOBATEIIBHOCTh, CHOCOOBI 3aJaHUS
MOCJIEA0BATENLHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MaJIBIX;

- CBOOOJIHO OIEpUPOBATh MOHSATUSIMU: HETPEPBHIBHBIC (PYHKIMU, TOUKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

- CBOOOJHO OMNEpUPOBATH TMOHATHEM: (YHKIIMS, HENpephiBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a]1a4;

- CBOOOJHO OMEPUPOBATH MOHATUSMU: TIEpBasi U BTOPAsl MPOU3BOJIHBIC (YHKIINH,
KacareyibHas K rpaduky QyHKIIUY;

- BBIYUCJISITH MPOU3BOIHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U KOMITO3UIIUU JIBYX
GbyHKIUH, 3HaTh TPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINIA;

- ICII0JIb30BaTh FTEOMETPUUYECKUN U (PU3UUECKUI CMBICI TPOU3BOIHOM JIJISl PELLICHUS
3a;ad.

MHokecTBa U JIOTHKA:

- CBOOO/IHO OTIEPUPOBATH MOHATUSIMU: MHOKECTBO, OTNIEpaIlii Ha/l MHOKECTBAMU;
-UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar sl ONUCAaHUS pPEaTbHBIX
MPOILIECCOB U SIBJIICHUMN, TIPY PEIICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

- CBOOOJHO OIEPUPOBATh TOHATHSAMU: ONpEIeTIeHuEe, TeopeMa, YypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, IOKA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kiacce oOy4aromIMICS MOJYYHUT CIEAYIOIIUE
MpeAMETHBIE Pe3YyJIbTaThl MO OT/ICIbHBIM TeMaM deiepaabHON paboueit mporpaMmbl
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaU3a:

Uucna v BIYMCIIEHUS:
- CBOOOJIHO OINEpUpPOBATh MOHATUAMM: HATYPAJIbHOE M LIEJI0€ YUCIIO, MHOXKECTBA
HaTypaJIbHBIX U IEJNBIX YHCEI, UCIIOIb30BATh MPU3HAKU JECIUMOCTH LIEJIBIX YUCET,
HOJ/l u HOK HaTypallbHBIX 4ucen sl pPelleHus: 3a7ady, NPUMEHATh alrOpUTM
EBxnuna;
- CBOOOTHO OTIEPUPOBATH TOHITHUEM OCTATKA [0 MOAYJIIO, 3aITMChIBATh HATypaIbHbIC
YHUCIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

26



- CBOOOJHO OMNEpPUPOBaTh TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEN, MPEACTaBIsTh KOMIUIEKCHBIE 4YHuCia B ainreOpanyeckon
U TPUTOHOMETPHUYECKON (hopMme, BBIOIHATH apu(PMETHUECKUE OIepaluu ¢ HUMU
U U300pakaTh HAa KOOPJMHATHOM MIOCKOCTH.

VYpaBHeHUs U HEPABEHCTBA:

- CBOOOJHO OINEpUpOBaTh MOHATUSIMHU: HppaAlMOHANbHBIC, TOKa3aTeIbHbIC
U Jorapu@MUYECKUe HEPaBEHCTBA, HAXOJUTh MX PEHICHUS C MOMOUIBIO
PaBHOCUJIBHBIX MIEPEXO/IOB;

- OCYUIECTBIIATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHS,

- CBOOOJHO OINEpPUPOBaTH TMOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTRO,
OPUMEHATH HEOOXOAuMble (OpPMYNBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

- cBOOOJHO OMEPUPOBATh TMOHATUSMHU: CHCTEMa M COBOKYIHOCTb YpaBHEHHIA
Y HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIICICTBUS, HAXOUTh PEIICHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHAIBHBIX, UPPAMOHAIBHBIX, MOKA3aTEeIbHbIX
U JIorapu(PMUYECKUX YPaBHEHUN U HEPABEHCTB;

- pemaTh palroHalbHbIE, UPPAIIMOHANIbHBIE, MOKa3aTeabHbIe, JToTapuMUUECKIe
U TPUTOHOMETPUUYECKHE YpPaBHEHUS W HEPABEHCTBA, COJAEpKAIlME MOAYIH U
napameTphl;

- MPUMEHATHh TIpapUUYECKUe METOMbl JJIs PEIICHUs YpPaBHEHUNW U HEPABEHCTB,
a TaKKe 3a71a4 ¢ mapaMeTpamu;

- MOJICJIMPOBATh peasibHbIC CUTYAIlMU Ha SI3BIKE ajireOpbl, COCTABIATH BHIPAKEHUS,
yYpaBHEHHUs, HEPABEHCTBA M WX CHUCTEMBl 10 YCJIOBUIO 3aJa4yd, HCCIEAOBATH
MOCTPOCHHBIE MOJIENIM C UCIOJIB30BaHUEM ammapara anreopbl, UHTEPIPETHPOBATH
ITOJTyYEHHBIN PE3YJIbTAaT.

OyHKIMYU U TpaduKu:

- CTpoUTh TpadUKUd KOMHO3UIMH (PYHKIHH C T[OMOILBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

- CTPOUTh F€OMETpHUYECKHe 00pa3bl YpaBHEHUI M HEPABEHCTB HAa KOOPAMHATHOM
IUIOCKOCTH;

- CBOOO/IHO OTIEPUPOBATH MOHATUSIMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA,

- IPUMEHSTH PYHKITUHU JJI1 MOJICTTMPOBAHUS U UCCIICIOBAHUS pEaTbHBIX MPOIECCOB.
Hauana maremaTtnueckoro aHaimsa:

- WCIOJIb30BaTh MPOW3BOIHYIO JUISI HUCCIENOBAaHUS (YHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI;

- HaxOIuTh HaWOOINbIIlee W HAaWMEHBIIEEe 3HAueHUS (QYHKIUH HETPEPHIBHOM
Ha OTPE3KE;

- UCIONB30BaTh TMPOW3BOAHYIO [IJISl HAaXOXKACHHWS HAWIYYIIEro PEHICHHS
B TMPUKIAAHBIX, B TOM WYHCJIE COIMATbHO-DKOHOMHUYECKHX, 3a]avax, s
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJol WiH
rpadukom;
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- cBOOOTHO OTIEPUPOBATH MOHATHAMU: MIEPBOOOPA3HAs, ONMPEACIEHHBIA HHTETPal,
HaXOAWTh TEPBOOOPA3HBbIC SJIEMEHTAPHBIX (QYHKIUH W BBIUUCISTH HHTETPAI
o ¢hopmyne Herorona—JleliOnuia;

- HaXOUTh TUIOIIAH IIOCKUX (GUTYP ¥ 0OBEMBI TETl C IIOMOIIBI0 HHTETPAa;

- HAMETh TPEICTaBICHHE O MaTeMAaTUYeCKOM MOJCIMPOBAHUNA Ha TpUMEpe
cocraBieHus nudpepeHITnaIbHBIX YpaBHEHUH;

- pemiath MNPUKJIAAHBIC 3aJayd, B TOM YHCIIE COIMATbHO-KOHOMHYECKOTO
U GU3NYECKOTO XapaKTepa, CPeACTBAMH MaTEMaTHYECKOTO aHAIM3A.

IIpeamMeTHbIe pe3yabTaThl YuedoHoOro kypca «I'eomeTpusi».

K konmy 10 kiacca oOydarouuicst Hay4uTCst:

- CBOOOZHO OMEPUPOBATh OCHOBHBIMHU TMOHSTHSMU CTEPEOMETPUU TPU PEIICHHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMAaTHICCKUX PACCYKICHH;

- TMPUMEHSITh AaKCHOMBI CTEPEOMETPHUH M CJCACTBUA W3 HUX TPH PEHICHUH
reOMETPUYECKUX 3a]1aY;

- Kkjaccu(UIUpPOBaTH B3aUMHOE PACIOJIOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

- CBOOOJIHO ONEPUPOBATH MOHATHSMH, CBSI3AHHBIMU C yTJaMU B MPOCTPAHCTBE:
MEXIy MPSMBIMHU B IPOCTPAHCTBE, MEXKIY TIPSIMOM U MIIOCKOCTHIO;

- CBOOO/IHO OTMIEPUPOBATH MOHATUSIMU, CBA3aHHBIMHU C MHOTOTPaHHUKAMH;

- CBOOOJTHO pacIio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TIpU3Ma, MUPaMHU/IA,
PSIMOYTOJIbHBIN NapaJljIesienuIe, Kyo);

- KJTacCU(UITIPOBATh MHOTOTPAHHUKH, BRIOMPAsi OCHOBAHUS /IS KJIaCCU(DUKAITIY;

- cBOOO/IHO OTIEpUPOBATH MOHITHAMH, CBI3AHHBIMHA C CEYCHUEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

- BBIMOJHATH MapajuIeTbHOE, IIEHTPAIBHOE W OPTOTOHATBHOE IMPOCKTHPOBAHHE
¢buryp Ha TIOCKOCTb, BBITIOIHATH U300pakeHHs (GUTYp Ha MIIOCKOCTH;

- CTPOWTH CEUEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMA METOJIaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BHUT
CBEpXy, COOKY, CHU3Y;

- BBIYUCIIATH TUIONIAJM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpPaAMUA),
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

- CBOOOJIHO OMEpUPOBATh MOHSATUSMU: CUMMETPHUS B MPOCTPAHCTBE, IEHTpP, OCh
Y TUTOCKOCTh CHUMMETPHH, IIEHTP, OCh M TNIOCKOCTh CHMMETPHUH (DUTYPHI,

- cBOOOZHO  OMEPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH  BEKTOPaM
¥ KOOpJIMHATaM B MPOCTPAHCTBE;

- BBITIOJTHATH JICUCTBUS HaJ BEKTOPAMH;

- pelaTh 3a7a4M Ha JJ0OKa3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUH W HAXOXKICHHUEC
IrCOMETPUYCCKUX BEIWYHMH, TPUMCHSS M3BECTHBIC METOABI TIPH  PEIICHUN
MaTEeMaTUYECKHUX 3a]1a4 TIOBBIINIEHHOTO ¥ BRICOKOTO YPOBHS CJIOKHOCTH;

- TPUMEHSATh  MPOCTEHIIME  TPOrpaMMHBIE  CPEACTBA M AJICKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;
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- W3BIEKaTh, MPeoOpa3oOBBIBATH W  HMHTEPIPETUPOBATH  HHGOPMAIHIO
O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexax
U PUCYHKAX;

- IPUMEHSTH MOJYyYECHHbIC 3HAHUS Ha MPAKTUKE: CPABHMBATh U aHAIM3UPOBATH
peanbHbIe CUTYAIMH, TPUMEHSTh U3yYEHHBIE MOHSATHUS B IPOIIECCE MOUCKA PEIICHUS
MaTeMaTUYeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJECIUPOBATH pealbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, WCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUYECKUX TTOHATUI M TEOpEM, ammapara ajareopbl, peniaTh
MPAKTUIECKUE 3a/1a9H, CBA3aHHBIC C HAXOKIECHUEM T€OMETPUICCKUX BEITNYNH;

- IMETh TIPEJICTABIICHUS 00 OCHOBHBIX dTarax pa3BUTHS TEOMETPUHU KaK COCTABHOM
yacTu QyHIaMEHTA PA3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOydaronuicst Hay4uTCs:

- CBOOOJHO OMEpUPOBATH TMOHATHUSMH, CBS3AaHHBIMA C ITWIMHAPUYICCKOMH,
KOHUYECKOH U chepruecKoi MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

- ONEpUpPOBaTh IMOHSATUAMH, CBSI3AaHHBIMHU C TeJlaMHU BpaICHUS: UIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

- pacro3HaBaTh Teja BpamieHus (IUWIMHAP, KOHYC, cdepa U map) U OOBACHSITH
CIIOCOOBI MOTYYEHUS TEJ BPAICHUS;

- KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE CPEPHI U TUIOCKOCTH;

- BBIYUCJIIATH BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaleHUs, 00BEMBI
¥ TUTOIIIATA TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPUUECKHAX TEIT
C IPUMEHEHHEM (POPMYIT;

- CBOOOJHO OIEPUPOBATH TOHATHSIMH, CBS3aHHBIMH C KOMOHWHAITUSMHU Tell
BpaIeHUS 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BITMCAHHBIA B ChEPy U ONMMCAHHBIN
okoJ10 cepsl, chepa, BHUcaHHAs] B MHOTOTPAHHUK WM TEJIO BPAIllCHHUS;

- BBIYMCIIATH COOTHONIICHHUS MEXIY IUIONMIAIIMHA TOBEPXHOCTEH M 00BEMaMm
ITOJIOOHBIX TEI;

- n3o0pakaTh HM3ydaeMble (UTYPHI, BBITIOJHITH (BBIHOCHBIE) TIJIOCKHUE YEPTEKHU
U3 PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYpP: BUJ CBEpPXYy, COOKY, CHU3Y, CTPOHTH
CCUCHMSI TeJl BPAICHHUS;

- W3BIEKaTh, HUHTEPIPETHUPOBATbH U  NpeoOpa3oBbIBATH  HUHQPOPMAIIUIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTexax
U PUCYHKaX;

- CBOOOTHO OTICPUPOBATH MOHITHEM BEKTOP B TIPOCTPAHCTRE;

- BBITIOJTHATH OTIEPAIliN HaJl BEKTOPaMU;

- 3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT;

- pematb TEOMETPUYECKHE 3aJadyd Ha BBIYUCIICHHE YTJIOB MEXKIY HPSIMBIMH
U TJIOCKOCTSIMH, BBIYHMCIICHUE PACCTOSIHUN OT TOYKH JI0 TJIOCKOCTH, B IICJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;

- cBOOOHO OMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBUPKEHUEM B TIPOCTPAHCTRBE,
3HaTh CBOMCTBA ABMKCHHUU;
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- BBITIOJHSATH U300PaKEHHSI MHOTOTPAHHUKOM M TEJI BPAIICHUS TMPU MMapaIeTbHOM
MIEPEHOCEe, LEHTPAIBHOW CHUMMETPUH, 3€PKAIBHOW CUMMETpPUU, MPHU MOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus 0100Us;

- CTPOUTHh CEYECHUST MHOTOTPAHHUKOB M TEJI BpAIICHUS: CEUYCHUS UWIMHIpA
(mapaymienbHO M MEPIEeHIUKYJISIPHO OCH), CEYeHUs KOHyca (mapajuielibHOe
OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIIUHY), CEUCHUS 1I1apa;

- UCIIOJIb30BATh METOAbI IOCTPOEHUS CEUEHUI: METO/I CIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUSI, METO] IEPEHOCA CEKYIIEH MIOCKOCTH;

- IOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

- MPUMEHSTh TeoMeTpuyeckue (HakThl JJIs PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOIAraloMX HECKOIBKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B SIBHOU U HEsIBHOU (popme;

- pelaTth 3aJa4l Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLIEHUN U HAXOXKACHHUE
r€OMETPUYECKUX BEJINYNH;

- IPUMEHSITH IPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIITUOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1aY;

- NPUMEHATH IOJYYECHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATh
U OLCHUBAaTh PEAJbHBIE CUTYyallud, NMPUMEHITh WU3YUYEHHbBIE TMOHSITHUS, TEOPEMBI,
CBOMCTBa B MpollecCE€ IOUCKA PELIEHUS MaTeMaTH4eCKH C(HOpMYJINPOBAHHON
po0JIeMBbl, MOJICIUPOBATH peajbHbIC CUTYAIlUU Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MOCTPOEHHBIE MOJIENIM C HMCHOJb30BAHHMEM TI'€OMETPUUYECKUX TMOHATUH U TEOPEM,
anmapara aiareopsl, pemarh NPAaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXICHUEM
T€OMETPUYECKHUX BEJTUYMH;

- UIMETh IIPEICTAaBIICHNUs 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUU KAK COCTaBHOM
4acTu (yHIAMEHTA Pa3BUTHUS TEXHOJIOTU.

IIpeameTHbIe pe3yJbTATHI Y4eOHOr0 Kypca « BeposiTHOCTD M CTATUCTHKA.

K xoniry 10 kiacca 00yJaroniuiicss HAy4YuTCA:

- cBOOOJHO OMEPHUPOBATH MOHATUSAMHU: Trpad, TUIOCKHM Tpad, CBIA3HBIN rpad, MyTh
B rpade, 1enb, LHUKJI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4alHOTO
AKCIEPUMEHTA;

- CBOOOTHO OTIEPUPOBATH MOHITHAMU: CITyYalHbIN HKCTIEPUMEHT (OTIBIT), CITy4aitHOe
COOBITHE, DJIEMEHTAPHOE CITy4dailHOEe COOBITHE (JIEMEHTAPHBIN UCXO/]) CITy4ailHOTO
OTbITA, HAXOJUTh BEPOSTHOCTH COOBITUH B OMBITAX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU;

- HaxoAuTh U (OPMYIUPOBATH COOBITHS: TEepeceueHue, OOBbEIUHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATh AHArPAMMBbI
Dilyiepa, KOOPAUHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/1ad, MOoJIb30BaThCsl HOopMyIion
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JABYX U TPEX CIIydailHbIX COOBITHH;

- ONEepUpOBATh MOHSATUSIMU: YCIOBHAs BEPOSTHOCTh, YMHOXKEHHE BEPOATHOCTEH,
HE3aBUCUMBIE  COOBITHS, JEPEeBO  CIy9allHOTO  JKCIIEPUMEHTA, HaXOJUTh
BEPOSITHOCTH COOBITUN C TOMOIIBIO TpaBWjIa YMHOXEHUS, JEpeBa CIIy4ailHOTO
OTBITA, HMCTOJB30BaTh (OpMyNTy TOJHOW BeposiTHocTH, (opmyny baiieca mpu
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pellleHnu 3a/Jay, OMPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMyJe U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

- IPUMEHATH U3yUYE€HHbIE KOMOMHATOPHBIE (DOPMYJIBI JIJIs IEPEUNCIICHUS] DIIEMEHTOB
MHO’KECTB, 3JIEMEHTAPHBIX COOBITUI CITy4allHOTO OIbITA, PELIEHUS 3a1a4 110 TEOPUN
BEPOSATHOCTEW;

- CBOOOJTHO ONEpPUPOBAThH MOHATUSAMU: OMHAPHBIN CIIy4alHbII ONBIT (MCIIBITAHUE),
ycIeX W HeyJada, HE3aBHUCUMBbIC HCHBITAHMS, CEPHUS HCIBITaHUN, HAaXOIUTh
BEPOATHOCTH COOBITHI: B CEpPUM HUCHBITAHUN N0 TEPBOTO yclexa, B CEpuUu
UCTIBITaHU bepHyIu, B OMBITE, CBI3aHHOM CO CIIy4aliHBIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTU;

- CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: CIIydaiiHas BEJIMYMHA, pPACIpeaciieHne
BEPOATHOCTEH, JauMarpaMMa pacrpeneieHus, OuHapHas ciaydailHas BeITUYMHA,
reoMeTpruecKoe, OMHOMHAILHOE paclpe/IesieHuE.

K koniy 11 kiacca oOydaroniuiicst Hay4YuTCs:

- OIIEPUPOBATH ITOHATUAMU: COBMECTHOE PACIIPEAECIICHUE IBYX CIyYalHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO pacHpelleieHHs JABYX CIIy4alHbIX BEIHMYUH
JUISL BBIICIICHUS PACIIPEACIICHUS KaXXJ0W BEJIIMYMHBI, OIIPEACIICHUS HE3aBUCUMOCTHU
CIIy4ailHbIX BEJIUYMH;

- CBOOOJHO ONEPUPOBATH MOHATHEM MAaTEMaTHYECKOIO OXXKHUIAHUS CIIy4ailHOM
BEJIMUMHBI (pacrlpeesieHus1), IPUMEHATh CBOMCTBA MATEMAaTUYECKOTO OXHUIAHUS
IpU PEHICHUH 3a/lay, BBIYUCISATH MATEMATHYECKOE OKHUJaHWE OMHOMHUAIBLHOTO
Y TEOMETPUYECKOTO PACIIPEAECICHUN;

- CBOOOJHO OIEpUPOBaTh MOHATUAMM: JUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHCIIEPCHM CIIyYaWHON BEJIWYUHBI
(pactipenienieHHs) NMPU PELICHUWU 3a/ad, BBIUMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipe/leICHUM;

- BBIUUCIATH BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOM BBIOOPKE M OIICHUBATh
XapaKTePUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX TI0 BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YACh U3YYEHHBIMU PACIIPEACICHUAMU.

TemaTHuyeckoe NJIAHUPOBAHUE
Auareopa 10 kiaacc

Ne | HaumeHoBaHue KoJsmnuecTBo 4acoB DJieKTPOHHbBIE (HH(poBbIe)
n/ | pa3aenoB u TeM Bceer | Kontpoabnsl | IIpakTnyeckn | o6pa3zoBaTesibHbIE PeCypChl
n NPOrpamMmsl 0 e paboThbl e padoThbl
1. | Yucaa ul 20 1 5 bubmoreka ®I'UC «Mos
BEIUHCIICHHS IITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
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BubGnuomnikoia
www.biblioschool.ru

2. | YpaBHEHUS ul 30 1 6 bubmioreka ®OI'MC  «Mos
HepaBeHCTBA IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
3. | OyHKIIUA u| 25 1 5 bubnuomkona
rpaguku www.biblioschool.ru
4. | Hagama 31 1 6 bubmuoreka @OTUC  «Mos
MaTeMaTHUYeCKOT IIKOJIa — lesson.academy-
0 AHAIN3A content.myschool.edu.ru/07.2/0
5
5. | Muoxectea wm| 30 1 6 bubmuomkona
JIOTHKA www.biblioschool.ru
Hroro: 136 9) 28
Auareopa 11 kiaacc
Ne | HaumeHoBaHue KosnuecTBo yacoB DyekTpoHHbIe (HHpoBHIE)
n/ | pa3aenoB u TeM Bceer | Kourpoabubl | IIpakTHyecku | oGpa3oBaTe/ibHbIE pecypchl
n NMPOrpaMMbl 0 e padoTsI e padoThI
1. | Yucna u| 24 1 5 bubanoreka @OI'UC  «Mos
BBIUMCIICHUS IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
2. | YpaBHeHus u|l 40 2 8 bubnmnomikomna
HEpaBEHCTBA www.biblioschool.ru
3. | ®yHKIMN n| 38 2 8 bubmnoreka @OI'HC «Mos
rpaduku IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
5
4. | Havana 34 1 7 N minswe
MaTeMaTHYeCKOT www.biblioschool.ru
0 aHaJm3a
HTroro: 136 6 28
I'eomerpus 10 kaacc
Ne | HammeHoBaHue KoanuecTBo 4acoB JyiekTpoHHbIE (LM ppPOBHIE)
n/ | pa3aesioB M TeM Bcecer | KonTpoubnbl | IIpakTHyecku | o0pa3oBaTesibHbIE pecypchl
n NPOrpamMMbl 0 e padoTsbl e padoThI
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1. | [Ipsimbie nu| 34 2 7 Bubmmoreka ®TUC  «Mos
NPOCTPAHCTBE gontent.myschool.edu.ru/07.2/0
2. | Muororpanauk | 30 2 6 bubnuomikorna
" www.biblioschool.ru
3. | BexTopsl u| 38 2 7 Bubmnoreka ®TUC  «Mos
KOODAMHATH B ILIKOJIa» — lesson.academy-
MPOCTPAHCTBE gontent.myschool .edu.ru/07.2/0
Hroro: 102 6 20
I'eomerpus 11 kiaacc
Ne | HaumeHnoBanue KosmnuecTBo yacoB DJiIeKTpOHHbIE (1 (ppoBbHIE)
n/n | pasgenoB uteM | Beero | Konrpoubnble | [IpakTuueckue | 00pa3oBareiibHbIE PeCypChbl
NporpamMmbl padoThI padoThI
1. | Tena 34 2 6 DNIEeKTPOHHBII
BpAIICHHUS oOpa3oBaTenbHbIil  pecypc «Sl
cmam EI'D. Cpennee o0miee
oOpa3oBaHue. Y4eOHBIH MOIYIb
II0 PELICHUIO TPYIHBIX 3aJaHUMN
o yu4eOHOMY peaMeTy
"O6mecTBo3HaHUE". 10-11
KIIACChI». WznaTenbcTBO
«IIpocsemenue»
bubnmuoreka @OI'UC  «Mos
IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05
2. |Bektopst u| 38 2 7 DIEKTPOHHBIH
KOODAMHATHI B oOpa3oBaTenbHbIl pecypc  «Sl
MPOCTPAHCTBE caam EID. Cpez[Heev oOriee
oOpa3oBaHue. YueOHBIH MOIYJb
[0 pEIIeHUI0 TPYIHBIX 3aJaHUM
1o yueOHOMY MpeIMeTy
"O6mecTBo3HaHue". 10-11
KJIaCChI». N3narenbcTBO
«ITpocsemenue»
buGnuomkona
www.biblioschool.ru
3. | Apmxenns B| 30 2 6 ODIEKTPOHHBIH

MPOCTPAHCTBE

oOpa3zoBaTenbHBI  pecype <«
cmam EI'D. Cpennee o0miee
oOpa3oBanue. YueOHbIH MOIYb
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M0 PEIICHUIO TPYAHBIX 3aaHHM
o yueOHOMY npeaMery
"OO01ecTBo3HaHue ", 10-11
KJIaCChI». H3naTenscTBO
«[IpocBemeHune»

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

Hroro:

102

6

19

BepositHocTh M cTatucTHKA 10 KI1ace

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

DyekTpoHHbIE (LM ppPOBHIE)
o0pa3oBaTebHbIE PecypChl

I'pad

1

2

ONEeKTPOHHBIN
oOpa3oBaTenbHbIl  pecypc «Sl
cmam EI'D. Cpennee o0miee
oOpa3oBanue. Y4eOHBIH MOy
M0 PEIICHUIO TPYIHBIX 3aJaHuM
o yu4eOHOMY peaMeTy
"O6mecTBo3Hanue" . 10-11
KJIaCChI». N3narenbcTBO
«IIpocsemienue»

bubmmoreka  ®I'MC  «Mos
IIKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/05

Onepanuu Hax
COOBITUSIMA

ONEKTPOHHBIN
oOpa3oBaTenbHbIl pecypc  «Sl
ciam EI'D. Cpennee obmee
oOpa3oBaHue. Y4eOHBIH MOYJb
[0 pEIIeHUI0 TPYIHBIX 3aJaHUM
1o yueOHOMY MpeIMeTy
"O6mecTBo3HaHuE" . 10-11
KJIacChI». N3narenscTBO
«IIpocBenieHue»

buommonikona
www.biblioschool.ru

YcnoBHag
BEPOSITHOCTD

DIIEKTPOHHBII

oOpa3oBatenbHBI  pecypc  «S
cmam EI'D. Cpemnee o0miee
oOpa3oBaHue. YueOHbIH MOIYb
M0 PELICHHUIO TPYAHBIX 33alaHUMN
o yueOHOMY npeaMery
"O6niecTBo3HaHuE" . 10-11
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KJIACCBD». HN3narenncTBO

«IIpocsemienue»

bubmmoreka  ®I'MC  «Mos
IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

Cnydaitnas
BEJIMYMHA

10

ONEeKTPOHHBIN
obOpasoBarenbHbIli  pecypc <«
cnam EI'D. Cpennee o6miee
obOpaszoBanue. YUeOHBIH MOIYITh
M0 PEUICHUIO TPYAHBIX 3aTaHHMA
1o y4eOHOMY peIMeTy
"ObmecTBo3HaHue". 10-11
KJIACChI». UznaTenbcTBO
«IIpocsemienue»

buommonikona
www.biblioschool.ru

Hroro:

34

5

9

BepositTHOoCTh M cTaTucTHKA 11 KI1ace

Ne
n/u

HaunmenoBanue
pa3iesioB 4 TeM
MPOrpaMMbl

Koaun4yecTBO 4acosB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

DJiIeKTpOHHbIE (I (ppoBbHIE)
o0pa3oBaTe/IbHBIE PeCypPChI

Cnyuaiinbie
BEJINYUHBI

10

1

2

DNeKTPOHHBIN
oOpa3oBaTenbHbIl pecypc  «Sl
cmam EI'D. Cpemnee o0miee
oOpa3oBaHue. Y4eOHBIH MOYJb
MO PEUICHUIO TPYAHBIX 3aJaHUM
1o yueOHOMY peIMEeTy
"O6uiecTBo3HaHue" . 10-11
KJIACChD». N3paTenscTBO
«[Ipocaemenue»

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

Hucnepcus u
CTaHJApPTHOE
OTKJIOHEHUE

12

ONEKTPOHHBIN
oOpa3oBaTenbHbIl pecypc  «Sl
ciam EI'D. Cpennee obmee
oOpa3oBaHue. Y4eOHBIH MOYIb
[0 pEIICHUIO TPYIHBIX 3aJaHUMN
1o yaeOHOMY peaMeTy
"Ob6mecTBo3HaHue". 10-11
KJTaCCBI». HN3narenscTBO
«ITpocsemenue»
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Bbubanomnikoia
www.biblioschool.ru

HenpepbiBHBIE
CIIy4alHbIE
BEJINYHHBI

12

DJIEKTPOHHBIN
oOpa3zoBatenbHBI  pecype <«
cmam EI'D. Cpemnee o0miee
oOpa3oBanue. YueOHbIH MOIYIb
M0 PEUICHUIO TPYAHBIX 3aJaHH
1o y4eOHOMY IIpEIMETY
"OO01ecTBo3HaHue ", 10-11
KJIACCBI». N3paTenscTBO
«IIpocsemienue»

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

HToro:
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