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y4eOHOro npeamera [MaremaTuka,
(yxa3aTp mpeaMeT)

YpoBenb 00yueHus (kjaacc): cpeanee obmee, 10-11 kmace

(HaganpHOE o0IIee, OCHOBHOE odIiee, cpeaHee oduiee 00pa3oBaHNe C YKa3aHUEM KIIacCOB)
Oo01ee KoMYecTBO YacoB: 544 yaca

KosimuecTBO 4acoB B Hele10:
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YpoBenb MnpoduUIbHBIN

(6a30BbIit, TPOQUITBHBII)

IIporpamma pa3padoTaHa Ha OCHOBe:

1. ®denepanpHoro 3akoHa oT 24.09.2022 Ne 371-D3;

2. Ilpukaza MunoOpaayku ot 17.05.2012 Ne 413 «O6 yTBepxkaeHUU
dbenepasbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEIHETO
o01iero oOpa3oBaHUs»;

3. Ilpukaza MunnpocBemenust 18.05.2023 Ne 371 «OO6 yTBepkIeHUH
denepanbHOl  00pa3oBaTeNbHON  MPOTpaMMbl  CPEAHETO  OOIIEro
oOpa3oBaHUsI»;

4. OcHOBHOW 00pa3oBaTebHOM TPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUS
MYHHMITUTIATBHOTO  00IIeoOpa3oBaTenbHOr0  yupexaeHus  «Cpemss
ob1eoOpazoBarenbHas mkoda ¢. Aroguas [onsaay Ha 2023 -2025 romsl, mp.
Ne 171-OJ] oT 31.08.23 1

5. PabGoueil mnporpaMMbl BOCHHUTaHHUS CpelHEro o0mero oOpa3oBaHUs
MYHHMITUTIATBHOTO  00IIeoOpa3oBaTenbHOr0  yupexkaeHus  «CpemHss
obmeoOpa3oBarenbHas 1mkona c¢. Arognas Ilomsua», mp. Ne 174-OJ1 ot

31.08.2023.
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Paznea 1. Conepxanne y4eOHOro Kypca «Ajaredpa 1 Hayajla MaTeMaTHYeCKOro0 aHAJIU3A.
Yriay0JeHHbI YPOBEHb)
10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojudeckue apoodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ul PELIeHUs IPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIC YKca. PalmoHanbHBICE M WpPpAlMOHAIBHBIC YHcia. ApuMeTHuecKue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWIa OKPYIJICHUs, NPUKUIKA M OLEHKAa pe3yJbTara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. VMcnonp3oBanue moaxosimeii popmbl
3anMcy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaITbHOM CTETICHU M €T0 CBOMCTRBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC 1 HATYpATbHBIC JIOTAPUPMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHusI 1 HepaBeHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTEIICHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  HPPalMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIUMCIEHHE €r0
3HaueHUsl, IPUMEHEHHUE OIPENEIUTENs ISl PelIEHUs] CUCTEMBbI JIMHEWHBIX YpaBHeHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTENEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEW peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH M
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3aJa4 U3 Pa3NUYHbIX 00JIacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKUuU. B3anmHO oOpatHble QyHkuuu. Kommosmmus
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBI QyHKIMH. Hanbonpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IIEJIBIM TOKaszarenem. E€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHd Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOILIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJII0, airopuT™Ma EBKIMIa 7151 perieHus 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTr. @opmyna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aa4 M3 PA3NUYHBIX OOJIACTeH HAyKH M pPEaTbHON >KW3HM, WHTEPIPETALHUs IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHWH M HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI UHTErpaia. Beryucienyue onpeneaéHHoro nHrerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHInaNbHBIX YPaBHEHUH.



Paznea 2. [lnanupyemble pe3yJIbTaThl 0CBOCHHUSI Y1eOHOI0 Kypca «Ajredpa u Hayajia
MaTeMaTH4YeCKOro aHAJIU3Aa. YTIy0JeHHbIH YPOBEHb» HA YPOBHE OCHOBHOI0 00111€er0
o0pa3zoBaHus
Peasu3auus mIKOJIbHBIMY N€JaroraMu BOCIHUTATEIbLHOI0 MOTEHINAJIA YPOKA
npeamnoJiaraer cjieayloiiee:

- YCTAaHOBJICHUE JIOBEPUTEIIbHBIX OTHOLUEHUN MEXAY YUYHUTEIEM U €ro Yy4YeHUKaMu,
CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIPUSATHIO YUAIIUMHUCS TPpeOOBaHUM U MPOCHO yUUTEs,
NPUBJICUCHUIO UX BHUMaHU K 00CYy>KIaeMoil Ha ypoke HHPOpMaLuH,

- aKTUBM3AlMM UX [103HABATEIbHON JEATEIBHOCTH;

- TOOYX/IEHUE IIKOJIBHUKOB COOJIOAATh HA YPOKE OOIIENPUHSATHIE HOPMBI TOBEACHUS,
IpaBuiIa OOLIEHUS CO CTApPIIMMM (YYUTEISIMH) U CBEPCTHUKAMH (ILUKOJbHUKAMH), HPUHIUIIBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTraHU3aLH;

- IPUBJICYCHUE BHUMAHHUS IIKOJBHUKOB K LICHHOCTHOMY aCIEKTy HM3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3alus uX padoThl C MOIy4aeMOl Ha YPOKE COIMAIbHO 3HAYUMOM nH(popManuei
— MHHMLUUPOBAHHUE €€ O00CYKJIEHUs], BHICKA3bIBAHUS yUYAIlUMKCS CBOEr0 MHEHUS IO €€ IMOBONY,
BbIpaOOTKH CBOETO K HEl OTHOLICHUS;

- UCII0JIb30BaHUE BOCIUTATEIIbHBIX BO3MOXKHOCTEH COJIepKaHusl y4eOHOro ImpeaMera yepes
JEMOHCTpALMIO JAETSIM IPUMEPOB OTBETCTBEHHOI'O, I'PAXKIAHCKOIO IOBEAEHHUS, IPOSBIICHUS
YeJI0BEKOIIO0US U 100pOCepAeUHOCTH, Yepe3 MoA0Op COOTBETCTBYIOLIMX TEKCTOB Ul YTCHUS,
3aj1ay s peleHusl, IpOOJEeMHBIX CUTYyallui AJ1s 00CYXI€HHsI B KJIACCE;

- IPUMEHEHHE Ha YPOKE HMHTEPAaKTUBHBIX (OpPM pabOThl yyalluXcs: WHTEIUIEKTYalbHBIX
UTp, CTUMYJIUPYIOLIUX O3HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; JMCKYCCHI, KOTOpPBIE AAIOT
y4alluMcsi BO3MOKHOCTb TPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHBHOTO JHAajora; IpyrnrnoBOi
paboTel wiM paboThl B Mapax, KOTOpblE y4yaT UIKOJBHUKOB KOMaHAHOM pabore u
B3aMMOJIEHCTBUIO C IPYTUMHU JI€THMU;

- BKJIIOUEHUE B YPOK MIPOBBIX IMPOLEAYP, KOTOPbIE MOMOTralT MOJJEpkKaTh MOTHUBALUIO
JETEW K TOIY4YEHHMIO 3HAHWM, HAJTa)KUBAHUIO IO3UTUBHBIX MEXKIWYHOCTHBIX OTHOLIEHUN B
KJIacce, IOMOTaloT YCTaHOBICHHIO JOOpOXKeIaTenbHOM aTMoc(hephbl BO BpeMs ypOKa;

- opranuzanys 1edcTBa MOTHUBHUPOBAHHBIX M 3PYJMPOBAHHBIX YYAIIMXCS HaX HX
HEYCIEBAIOIMMU OJHOKJIACCHUKAMM, JAIOIIEr0 IIKOJbHUKAM COLIMAJIbHO 3HAYUMBIA OIBIT
COTPYJIHUYECTBA U B3aUMHON TOMOIIIH;

- MHULIMMPOBAaHUE M TIOAJEP)KKA MCCIEN0BATENbCKON JEATEIIBHOCTH IIKOJIBHUKOB B
paMKax peanu3alii UMU WHAWBHUYAIbHBIX M TPYNIOBBIX HUCCIEI0BATENbCKUX MPOEKTOB, YTO
JacT  IIKOJILHUKAM  BO3MOXKHOCTh  MPHUOOPECTH  HABBIK  CaMOCTOSITENIBHOTO — PEIICHUs
TEOPETUYECKON MpOoOJIeMbl, HaBbIK F'€HEPUPOBaHUS U O0QOPMIIEHUSI COOCTBEHHBIX MJIEH, HaBBIK
YBQXHUTEIBHOTO OTHOIIEHUS K 4YYXUM HaeaM, OQOpMJIEHHbIM B paboTax Apyrux
uccieioBaTesnei, HaBbIK IMyOJMYHOTO BBICTYIUICHUS Tepesl ayAUTOpUEH, apryMeHTHPOBAaHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHS
00y4aroImyMUCs MPOrpaMM CpeIHEro ooIero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JUYHOCTHBIE PE3YJBbTATHBI

1) rpamaaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIUU  OOYyYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOr0 OOIIecTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, Mpolenyp TpakJaHCKOro oOuiecTBa



(BBIOOpBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUUCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUN HAyKH U JCSTENIbHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OACTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MATEMaTHUYECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u 0Oe3omacHOro o0Opa3a JXKU3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (u3HuecKas aKTUBHOCTB),
($U3UYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoecCHOHANBHOM AESTeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIMSHHUS COIMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUW ISl pelIeHus 3ajad B 00JacTU OKPY’KAIOILIeH cpelbl, MiIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN ISl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOW NESITEIIbHOCTH, dTAMOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MAaTEeMaTHYECKON KYJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATENbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:



BBISIBJISITH M XapaKT€pPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTeMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHHMA JUIA OOOOLICHHUS H
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IKE, YCIOBHEIC,

BBISBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEYHs B (akTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, Mpe[yiaraTb KpPUTEpUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO J10Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CrHoco0 pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BONPOCH], (DUKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTo OObBEKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TTPOILIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH Je(UIIUTHI MHPOPMAILINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JISI
pelIeHus 3aa4H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3MUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U (Qopm
IpeJICTaBJICHHUS;

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATH €€ B  Pa3NIUYHBIX  Qopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHMBAaTh HAJIE&KHOCTh HWHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'II/IpOBaTB CY)K)IGHI/IH B COOTBETCTBHUH C yCJ'IOBI/IHMI/I n 1ueiisiMu
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUA [0 XOJy pEHIeHUs 3aJayd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3ynbTarT;



B X0j/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOW TEMbI, MPOOIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATb UACHU, HAIICJICHHLIC HA IMOUCK PCHICHHA, CONIOCTABJISAATL CBOU
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JWANOra, OOHApyKMBaTh pa3inyhe M CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7add, dKCICPUMEHTa, WCCICIOBAHHMS, IMPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHThI pEIIeHUH ¢ y4éTOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX PpEe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIeCcca U pe3yJibTaTa pelIeHuss MaTeMaTHYeCKOM 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTbH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHUSM, OOBICHITH NPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHSI PE3yIbTaTOB NESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

IOHMMAaTh M HMCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHOH pabOThl IpU
pemieHnn y4eOHBIX 3a1a4, NPUHUMATh I[€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TrOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyudenus B 10 kiacce oOydaromuiicsi MONYYUT CIEAYIONIME TPEAMETHBIC
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOTO aHAIIN3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALIMOHAIILHOE YHCIIO0, OECKOHEUHAs! epruoanyecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JAEHCTBUTEIbHBIX
qKCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIsl PEIlIeHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciielt
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHUS, NMpaBUIa OKPYIJICHHS, NMPHUKUAKY U OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;



CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJS PElICHHs] MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcha, NECATUYHBIE M HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh HMOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHICHC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW MEPEMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHA, IPUMEHSTh JeJIeHMe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera i pemenus 3aznad;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro reoOMeTpUYECKUH CMBICI, HUCIOJIb30BaTh CBOMCTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPEACTUTENN A PelIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYyallUd C IOMOIIbI) CHUCTEMBbI
JUHEHHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeNneil, MHTEPIPETUPOBATh MOJIy4YEHHbIH pe3ybTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIOJHATh NPEOOPa3OBaHUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
palMOHATILHBIM MTOKA3aTEeNEM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoB [uid MpeoOpa3oBaHMs  JIorapupMuyeckux
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYUIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHMsI, HEpPABEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHHs (YHKLIUHU, B3aUMHO
oOpaTtHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QyHKIHMH, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: OOJIACTH ONpEIENEHHs M MHOXKECTBO 3HAYEHUH
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOIUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU Ha TPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokaszareseM, rpaduk CTENeHHOH (YHKLMU C HaTypaJbHBIM M LEJbIM IOKa3aTeleM, rpaduk
KOPHS N-0i CTETIeHH KaK (PYHKIIUU 0OpaTHOM CTENEHU C HaTypalbHBIM II0Ka3aTelIeM;

ONEepHUpOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4YHas W JAPOOHO-TMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUpPOBAaTh MOHATUSAMM: IOKa3aTellbHas M Jiorapupmuueckas QyHKLHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUIS PEIICHHS YPAaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpE/eIeHUe
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apIyMEHTa;

UCIMOJb30BaTh rpaduku (QyHKIMH A7 MCClIeA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpUyecKas Iporpeccus,
0eCcKOHEeUHO yOBIBaIOIIAsi TEOMETPUYECKasi IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUIS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTH  HOHATHUSAMM:  IOCIEIOBAaTEIBHOCTh, CHOCOOBI  3a/laHUs
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
GbyHKIIMH, aCUMIOTOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIHMS, HENpephIBHAs Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONepUpOBaTh MOHATHUAMHU: INiepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHS, YAaCTHOTO M KOMIIO3ULUHU ABYX
(GyHKIMH, 3HaTh MPOU3BOJHBIE AIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3a/au.

MHuoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMHU: MHOXKECTBO, ONIEpallii HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN arnmapar JUIsl ONMCaHUs pealbHBIX MPOIIECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEeMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNeHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOMCTBO MaTeMaTH4YecKOoro OO0bEeKTa, JI0Ka3aTeIbCTBO, PABHOCWIbHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydaromIMiCs MOMYYUT CIEAYIOIIHE NpEeIMETHBIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTHYECKOr0 aHAIIN3an:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO ~OIEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh PU3HAKU AeaumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEN JJIs peleHus 3aa4, IPUMEHATh alnroput™ EBkinnaa;



cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa M0 MOJIYJIIO, 3allUChIBATh HATYPAJIbHBIE YKCIIA
B PA3JIUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, NMPeICTaBIIATh KOMIUIEKCHbIE YHCiIa B alreOpandeckoil ¥ TpUrOHOMETpUYecKol (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO0/IOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XouMbIe (OPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHIATUAMHU: CUCTEMA M COBOKYITHOCTb YPABHEHUI U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIC/ICTBUS, HAXOIUTh PELICHUSI CUCTEMBbl U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHallbHble, HPPALMOHAJIbHBIC, IOKa3aTelbHbIE, JorapuGMuyeckue u
TPUTOHOMETPHUUYECKHE YPAaBHEHMS U HEPABEHCTBA, CO/IEPIKaIle MOAYIIM U TapaMeTphl;

NPUMEHSATH TpaguUecKre METOIBI U PEHICHUsT YPaBHEHH  HEPABEHCTB, a TAKKE 3a/1a4
C ImapaMeTpaMu;

MOJICJIUPOBaTh pEeaJbHbIE CUTyallUM Ha s3bIKE aiureOpbl, COCTABJIATh BBIPAKECHMUS,
YpaBHEHMsI, HEpaBEHCTBA M HUX CHCTEMbl 10 YCIOBHUIO 3a/laud, MCCIEI0BATh IOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHMEM allliapaTa ajareOpbl, HHTEPIPETHPOBATH MOIYUYECHHBIN pe3yIbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpaUKH KOMIO3ULUHU (PYHKIHMI C MOMOIIbIO 3JE€MEHTApPHOTO UCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DyHKIIMIA;

CTPOUTh TEOMETpUYEeCKHe o00pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATHh QYHKIMU U1 MOJETUPOBAHUS U MCCIIEIOBaHUS PEaTbHbBIX IPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCTIOJIB30BaTh MPOM3BOMHYIO JUISI HCCIENOBaHWS (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHY HEePEepbIBHON Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO JIUISI HAXOXKIECHHS HAMIYUIIErO PEIIeHUs] B MPUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, IS OINPENIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro GopMyInoit Ui rpadukom;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: IEPBOOOPaA3Has, ONpeIeIEHHBIN HHTErpall, HAXOAUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIHMHA W BBIYHACIATH WHTErpan mo Gopmyne Hproorona-
JleliOnuma;

HaXOJUTh IJIOUIAIU MIIOCKUX (PUTYp U OOBEMBI T C TOMOIIBIO HHTErpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAHHM Ha IPUMEPE COCTAaBIICHUS
nuddepeHIaTbHBIX YPaBHCHUH;

pemarh MpUKIaIHbIe 33]a4d, B TOM YHCIE COIMAIHbHO-DKOHOMUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOT0 aHaAJIN3a.



Pa3nesn 3. TemaTnueckoe njiaHupoBanue yue0HOro Kypca «AJjaredpa u HaqyaJia
MATeMaTH4YeCKOro aHaJIM3a. Yriay0/eHHblil ypoBeHb» B 10-11 kinaccax

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmMmenoBanue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer Konrpoubnsr = IIpakrunyecku
o0pa3oBaTe/ibHbI
n NMporpamMmbl 0 e padoThl e padoTsl
e pecypchl
MHoxecTBO
JIEUCTBUTEIBHBIX
ypcen. MHOTOYJICHBI.
PanmnonanbHbIE 24 1 DI'NC «Mos
YpaBHEHUS U IIxona»
HEpPaBEHCTBA.
CucteMsbl JTMHENHBIX
YpaBHEHUU
DyHKIMHU U
rpaduxu. Ctenennas 12 1 PI'UC «Mos
GyHKIMS C LeTbIM IIIxona»
IoKa3aTejIeM
Apudmernaeckuit
KOpEeHb N-oi
p PI'NC «Mos
CTEIICHH. 15 1 -
IIIxosay
WppaumronanbHbie
YpaBHEHUSA
ITokazaTensHas
byHKLHS. 10 1 PI'NC «Mos
ITokazaTenpHbBIC IIIxosay
YpaBHEHUSA
Jlorapudpmuueckas
GyHKIUS. 18 1 OI'NC «Mos
Jlorapugmuueckue Ilxomna»
YpaBHEHUSA
TpuroHomeTpuuecku
p P OIUC «Mos
€ BBIpQXEHHUS U 22 1
Ixomnay
ypaBHEHUS ==20e”
ITocnemoBaTeIbHOCT 10 1 PI'iC «Mos
Y U IPOTPECCUU Ixomna»
HenpepriBHbIe
pep PI'NC «Mos
byHKINN. 20 1
IIIkomay

IIponsBonHas
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
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[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTU3aLHs
3HAHWI

OBILIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

136

10

DI'NC «Mos

HIxomay



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
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11 KJTACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaunmenoBanue
(undgposbie)
n/ pa3jiejioB U TeM Bcer Konrpoubnsr = IIpakrunyecku 6
n NpOrpaMMel 0 e padoThl e padoThlI ODPAZOBATEALHE!
e pecypchl
Uccnenosanue

1 byHKIHI ¢ 29 1 OI'UC «Mos
TIOMOIIBIO IIxona»
IIPOU3BOJHOM

5 ITepBooOpasnas u 12 1 OI'MC «Mos
WUHTErpaj Llxona»
I'padpuxu
TPUTOHOMETPUYECKHU

3 qu)yHKuHﬁ. " 14 1 DL o

[Tkona»
Tpuronomerpuuecku
€ HEpPaBEHCTBA
Hppanuonanbusle,

4 MOKa3aTelbHbIE U 24 1 OI'MC «Mos
norapudmuyueckue Llxona»
HEpaBEHCTBA

5 KommiekcHbie uncna 10 1 DTAC «Mog

[Ixona»

6 Harypanbnbie u 10 1 OI'C «Mos
LIEJIbIE YUCIIa [Ixona»
Cucremsl
palMOHAIbHBIX,

2 HppaliOHAIIbHBIX 12 1 PI'UC «Mos
MOKa3aTEebHBIX U [xoma»
JorapuMUIECKUX
ypaBHEHUU

8 3amauu ¢ 16 1 PI'UC «Mos
napameTpamu Ilxona»
[ToBTOpEHME,

9 000011IeHHE, 16 5 DPI'C «Mos
cucTeMaTu3aIus Ilxona»
3HAHUU

OBIIEE KOJIMYECTBO
YACOBIIO 136 10 0
[TPOI'PAMME
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22

Paszgea 1. Cogepxxanne yueOHOro kypca «Il'eomerpusi. Yriy0JjieHHbI YPOBEHb)

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS, NapalIeIbHbIEe U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPAJUIEIBbHOCTh TPEX
OpSIMBIX, NApaUIEJIbHOCTh OPSIMOM M IUIOcKocTH. [lapainensHoe M LEHTpalIbHOE
POEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napawiesIbHOW MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJl
MEXIy NpsAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IIIOCKOCTEH: NapajuleibHbIE IIJIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUIA.

IlepneHquKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MApPAUICIbHBIE M IEPIEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPIECHIUKYIIPHOCTH TPAMONM M IUIOCKOCTH, TEOpEMa O TMPAMON MEPHEHAUKYISIPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MJIOCKOCTH, MPOEKLHsS (PUIyphbl HA TUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWMCTBAa IUIOCKUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN TNapajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuaa: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUJIBHON TNUpamubl. [IpaBuiibHBIE MHOTOTpaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
nupamua, NpaBuibHas TpPEyrojbHas MUpaMHia U MPaBUIbHBIN TeTpasap, kKy0. [IpencraBinenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [Imomans 00koBoM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CummeTpuss B NpaBUJIBHOM MHOTIOTPaHHUKE: CUMMETPHUS NapajUlelenunena, CUMMETPHUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIBLHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsS C BEKTOPAMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoilcTBa cloxkeHUs BeKTOpoB. CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHATHe xomIutaHapHble BEKTOpHI. [IpU3HaKk KoMIIaHApHOCTH
Tpéx BekTopoB. [IpaBuino mnapauenenunena. Teopema 0O pa3aoKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMU BEKTOpAa M KOOPJIMHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha II0cKoCcTU. Pa3BépTka mumuHapa u konyca. CuMmeTpus
cdepsl U mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTrpaHHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dactei. [lomodue B
npoctpanctBe. OtTHomeHHe O00BEMOB, TUIOMAACH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4yeHW MHOTOTPAHHHKOB H TEJT BpAIICHUS: CEYEHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEepIINHY), CEYSHHUs Iapa, METO/bl IMOCTPOEHUS] CEYEHUI: METON CIIeIOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepanuu HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABWKEHMH. BuIpl NBMKEHUI: mapansienbHbIi NMEepeHoC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHUSI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



Paznes 2. Ilnanupyemblie pe3yabTaThl 0CBOCHHUsI yieOHOro Kypca «I'eomerpus.
Yriay0JeHHbIi YPOBEHb» HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus
Peasm3anus mKOJIbHBIMY NEeAarOraMy BOCIIMTATEIbHOI0 NOTEHINAIA YPOKA
NpeanoJaraer cjieaymoiuiee:

- YCTAaHOBJIEHUE JOBEPUTENIbHBIX OTHOIICHUN MEXIy YUYUTEIEM U €ro Yy4YeHUKAMH,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCTIPUATHIO YUAIIUMUCS TPeOOBaHUN U MMPOCKO yuuTels,
MPUBJICYCHHUIO UX BHUMaHUS K 00Cy>KIaeMoi Ha ypoke uHpopmanuu,

- aKTUBM3allMM UX II03HABATEIbHOU JEATECIBHOCTH;

- NOOYX/IeHUE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOIIENpPUHAThIE HOPMbI IOBEACHUS,
npaBuiia OOIIEHUSI CO CTAPIIMMH (YUUTEISIMH) M CBEPCTHUKAMU (IIKOJHLHUKAMH), TIPHUHIIUIIBI
y4eOHOU JTUCIUIUIMHBI U CAMOOPraHU3aLlUu;

- IPUBJICYEHNE BHUMAHUS IIKOJbHUKOB K LIECHHOCTHOMY acCIEKTy M3Y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3anus ux paboThl ¢ MOIy4aeMOl Ha YpOKe COL[MAIbHO 3HAaYUMON nH(popManuen
— MHUIMUPOBAHUE €€ 00CYXIEHMsI, BHICKAa3bIBAHUS YYAILIUMKCSI CBOETO MHEHMS IO €€ MOBOJY,
BbIPa0OTKH CBOET0 K HEM OTHOIIEHUS;

- UCTIOJIb30BaHUE BOCIIUTATEILHBIX BO3MOKHOCTEH COIepKaHUs y4eOHOTO IpeaMeTa uepes
JEMOHCTPALMIO JAETAM IIPUMEPOB OTBETCTBEHHOI'O, I'PAXKIAHCKOIO IIOBEACHHUS, IPOSBIICHUSA
YeJIOBEKOIIOOUs U JOOPOCEPIEYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3a[a4 sl pelIeHus], MPOOJIEMHBIX CUTYAIMH [Tt 0OCYXK/IEHUS B KJIacce;

- IPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OPM pabOTHl ydaluxcs: WHTEIUIEKTYaTbHBIX
UI'p, CTUMYJIUPYIOIUX [IO3HABATEIbHYI0 MOTUBALUIO IIKOJIBHUKOB; JHUCKYCCHI, KOTOpBIE 10T
y4YaluMcsi BO3MOXHOCTb IPUOOPECTU OMBIT BEACHUSI KOHCTPYKTUBHOTO JUAJIOra; IpyMNIoBOi
paboTel wium paboTbl B IMapax, KOTOpblE€ YdaT UIKOJbHUKOB KOMaHAHOH pabore u
B3aMMOJCHCTBUIO C IPYTUMH JE€THMU;

- BKJIFOUEHUE B YPOK HMIPOBBIX HMPOLEAYpP, KOTOPHIE IIOMOTralT MOLAECpkKaTb MOTHBALIUIO
JeTe K MOJY4YeHHMIO 3HAHWM, Hala)KMBAHUIO IO3UTUBHBIX MEXIMYHOCTHBIX OTHOLIEHUN B
KJ1acce, TOMOTaloT YCTaHOBIIEHUIO TOOpOXkKenaTenbHOH aTMochephl BO BpeMsl YpOKa;

- opranu3anus 1medcTBa MOTHUBUPOBAHHBIX M JPYAMPOBAHHBIX yuyallUXcid Haa MX
HEYCIIEBAIOIIMMHU OJIHOKJIACCHUKAMM, MAAIOIIET0 LIKOJBHHUKAM COLMAIBHO 3HAYUMBIM OIBIT
COTPYIHUYECTBA U B3aMMHOM IIOMOIIIH;

- MHULMUPOBAaHUE M TOJAJIEpPKKA HCCIE0BATENIbCKOW JESTENbHOCTH IIKOJBbHUKOB B
paMKax peaJn3allid UMHU WHJIMBUIYaJbHBIX M I'PYNIIOBBIX HCCIIENOBATEIbCKUX NPOEKTOB, YTO
JacT  IIKOJIbHWKaM  BO3MOXXKHOCTh  NPUOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO  pEIlIEeHUs
TEOPETUYECKON MPOOJIEMbl, HaBBIK T'€HEpUPOBaHUS M O(opMIIeHHs COOCTBEHHBIX MJIEH, HABBIK
YBQXHUTEIBHOTO OTHOIIEHUS K 4YYXUM HAeaM, OQOpMJIEHHbIM B paboTax Apyrux
uccieoBaresneil, HaBbIK MyOJIMYHOTO BBICTYIUIEHMS NEpe]l ayAUTOpHEH, apryMeHTUPOBaHUS U
OTCTaMBaHUs CBOEHM TOUKH 3PEHUS.

Cornacho ®I'OC COO, ycraHaBauBarOTCi TpeOOBaHUS K pe3yiIbTaTaM OCBOCHUS
00y4arouMuUcs IporpaMM CpeaHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTAaBICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYp TIpakAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aHUMOJAEHUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIMTAHUE:



c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOIILJIOMY U
HACTOALLIEMY POCCUUCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHMKEHHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHY;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOrO0  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCTIMTAHUE:

ACTETUYECKOE  OTHOUIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIeHUl, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM aCleKTaM pa3jJu4yHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u 0Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (u3HuecKas aKTUBHOCTB),
(du3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH TPYI0JI00Us, HHTEPEC K pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H Peau30BBIBATH COOCTBCHHBIE
JKU3HEHHBIC IUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHUE BIUSHHUS COIMAJIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKArolleh cpefbl, INIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTHUKH, MOHUMAaHHWE MAaTEMaTHYECKON HAyKH Kak cdepsl
YEJIOBEUECKOUW NESITeIbHOCTH, ITANoOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl PA3BUTHSI [TUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKU U MaTeMaTH4E€CKOM KyJIbTYpOil KaK CpeICTBOM MO3HAHUSI MUPA,
TOTOBHOCTh OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHINBUAYAIBHO U

B IpyIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jjornueckne geicTBUs:

BBISIBIIAT W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACTCHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPHU3HAK KIAacCU(UKALUUA, OCHOBAHUSA Il 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;



BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEoOPa30BBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHbIC, ANHIUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEYUs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, Mpe[yiaraTb KpPUTEpUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIF0YEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BBIOMpATh CIOCOO pemeHuss y4eOHOW 3ajauu  (CpaBHMBATh HECKOJBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOIANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBareibckme 1eiCTBUSA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYINPOBATH
BONPOCHL, (DUKCHPYIOIIHNE MPOTUBOpEUne, MpobdIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOro OObBEKTa, SIBJICHHS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pE3yJibTaTaM MPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHHIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKKe BBIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAILINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M ISt
pelIeHus 3aa4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHUKOB Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U (popm
IpeJICTaBJICHHUS;

CTPYKTypupOoBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHMBAaTh HAAE&KHOCTh HMHGOPMAlMM IO CaMOCTOSTENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'II/IpOBaTB CY)K)IGHI/IH B COOTBETCTBHUH C yCJ'IOBI/IHMI/I n 1ueiisiMu
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUSA [0 XOJy pelIeHus 3a/ladyd, KOMMEHTHUPOBAaTh IOJYYEHHBIN
pe3ynbTart;

B X0j/I¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOW TEMbI, MPOOIEMBI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAIEJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU JPYTMX YYaCTHUKOB JHAliora, OOHAPYKUBATh Pa3IU4YMe M CXOACTBO
MO3UIINHA, B KOPPEKTHOH (hopMe GOpMYITHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;



IPEACTABIATh PE3yIbTAaThl PEHICHUsS 33/a4d, HKCIEPUMEHTA, HCCIEIOBAHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIUICHHS € Y4ETOM 3aJad [pe3eHTAUud H
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusaunus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs € y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pE3ylIbTaToOB, BIAAETh CIOCOO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysibTaTa pelleHrus MaTeMaTHUeCKOH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTH IpPH PEIICHUM 337aud, BHOCHUTH
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysbTaTa IEIU U YCIOBHUSM, OOBICHATH HPUYUHBI
JOCTHDKCHHUSI WJIM HEAOCTHMIKEHHUS pe3yJIbTaTOB JCSATEIbHOCTH, HAXOAWTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
peuieHun y4eOHBIX 3a7a4, MPUHUMATh II€JIb COBMECTHOM JESTEIbHOCTH, IUJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcsisiTh BHIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNMHOBBIX (opMax paboThl (00CyxkIeHHs, 0OMEH MHEHHM, «MO3TOBBIE
MTYPMbI» U WMHBIC), BBIOJHITH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEUCTBUS C
JPYrUMU YJI€HAaMH KOMAaH[bI, OILIEHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIMUMA MPOAYKT IO
KpUTEpUIM, chOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INMPEAMETHBIE PE3YJIBTATHBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUH MIPU PELICHUH 3ajad U
IIPOBEJEHUHN MATEMaTUUYECKUX PACCYKIECHUM;

® T[PpUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TMPU PEUICHUH
TEOMETPUUYECKUX 3a7ay;

e iaccu(UUIMPOBaTh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MIPSIMON U IUNIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHpaMuja,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e KJaccu(UUIUpPOBATh MHOIOIPAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;

e CBOOOJHO OIEpPUpPOBaTh MOHSTHUSIMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBITIOJHATH NapajuieIbHOe, IIEHTPATBLHOE U OPTOTOHAIBHOE MTPOEKTHpOBaHue (Guryp Ha
IJIOCKOCTb, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJayd Ha JOKa3aTelIbCTBO MAaTeMaTHYECKUX OTHOLICHUH W HAXO0XKJICHHE
FEOMETPUUECKUX  BEJIMYMH, NPUMEHSAS U3BECTHbIE METOJbl IPU  PELICHUU
MaTEeMaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTh [IPOCTENIINE IPOrPaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI IPU PELICHUHN CTEPEOMETPUUECKHUX 3a/aY;

U3BJICKATh, peoOpazoBbIBaTh u UHTEPIPETUPOBATH UH(POPMALIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha 4Yeprexax u
PUCYHKaX;

INPUMEHATh TOJIyYCHHbIE 3HAHMS Ha NPAaKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
peaJibHbIE CUTYyalluM, IPUMEHATHh M3YYEHHBIE MOHSATHUS B IPOLIECCE MOUCKA PEILECHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha S3bIKE TE€OMETPHUM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJb30BaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, peliath NpaKTHYeCKue
3a/1a4M, CBA3aHHBIE C HAX0KICHHEM I'€OMETPUUECKUX BEJINUNH;

UMETh TpEJICTaBIeHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicss HayqIuTCs:

CBO6OI[HO OIICPHUPOBATH IMMOHATHAMU, CBA3AHHBIMHA C HHHHHHpH‘IGCKOﬁ, KOHUYECKON M
ceprueckoil MIOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MTOJIYUYEHUS;

ONeprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpallCHUA: HUIMHAPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Teja BpalleHus (WIMHIpP, KOHYC, cdepa U 1map) U 0OBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILlCHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJIO0KEHUE CPEPHI U MIOCKOCTH;

BBIUYUCIIATE BCIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
Iomaian HOBerHOCTeﬁ MHOT'OI'PaHHUKOB W TCJI BpallCHUA, TCOMECTPUUCCKHUX TCEII C
npUMeHeHHeM (OopMYIT;

CBO60}1HO ONEprUpoOBaAThH MOHATUAMU, CBA3AHHBIMU C KOM6I/IH3HI/I5[MI/I TCJI BpallICHUA U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TeJI;



n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpAICHHUS;

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATD nH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha 4Yeprexax u
PUCYHKaX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPAllMK HaJl BEKTOpaMH;

3aJaBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

peliaTte TeOMETPUYECKHE 3aJaud Ha BBIYUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUI OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A P PEIICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBITIOJHATh M300pakeHUsST MHOTOTPAHHUKOB M TEN BpAIICHUS TPH IMapalIC]IbHOM
MePEeHOCEe, IEHTPAITBHONH CUMMETPHUH, 3epKATBbHOW CUMMETPHH, IPU TTOBOPOTE BOKPYT
psMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpANICHUS: CEYCHHS IHIIMHIpA
(mapannenbHo U MEePHeHAUKYISIPHO OCH), CeYeHHs KOHYca (IapasuieTbHble OCHOBAHHIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCIIONIb30BaTh METObl TMOCTPOSHUSI CEUEHUI: METOJ CJIEe0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi PEIIeHUs CTePEeOMETPUUYECKUX 3ajad,
MPEJIOJIaraoIuX HECKOJIBKO IIAroB PelIeHUs, €ClId YCIOBUS MPUMEHEHHUS 33a/1aHbl B
SIBHOW M HESIBHOU (opMme;

pemate 3aJayd Ha JO0KA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHHE
TEOMETPHUYCSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHHUKAITHOHHBIC CHCTEMBI TIPH
PEIICHUN CTEPEOMETPUICCKUX 3a]1aY,

NPUMCHSTh IIOJIYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeabHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUsT MaTeMaTHUecKu CQOpMYIUPOBAHHOM MPOOIEMBI,
MOJIETTUPOBATh pealbHbIE CUTYAI[MU HA A3bIKE TEOMETPHH, UCCIEI0BATh MOCTPOCHHBIE
MOJICTIM C MCIOJB30BAHUEM TC€OMETPHUSCKUX TOHATHIA M TEOpEM, armapara ajureopsl,
penIaTh MPaKTUICCKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPUICCKIX BEJTMYNH;
UMETh TIPEJICTaBICHUSI 00 OCHOBHBIX 3TallaX pa3BUTHS TEOMETPHH KaK COCTaBHOM
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



Pa3nen 3. TemaTnueckoe njiaHupoBanue no yueoOnomy npeamery «I'eomerpus.
Yrayo6aennsblii yposenb» B 10-11 kinaccax

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer Konrpoubner  IIpakTuyeckn
1 nporpaMmmal 0 e padoThlI e padoThlI 0OpasoBaTEILHEI
e pecypchl

1 Bsenenue B 93 1 DI'C «Mos
CTEPEOMETPUIO IIkomna»
B3aumHuoe

2 pacmoioXeHne 5 1 OI'C «Mos
MPSMBIX B [xomna»
IIPOCTPAHCTBE
[TapamiensHOCTH

3 MPSMBIX U 8 OI'C «Mos
IIJIOCKOCTEH B Llxona»
IIPOCTPAHCTBE
[lepnenauKynsipHOCT

4 b IPSIMBIX U o5 OI'C «Mos
IIJIOCKOCTEH B Llxona»
MIPOCTPAHCTBE

5 VYTiIBl ¥ paccTosHUSA 16 1 UL Mo

ITkona»
6 MHororpaHHUKH 7 1 PLHC Mos
[Ixonax»

7 Bexkrops! B 12 PI'NC «Mos
IIPOCTPAHCTBE [lxona»
IToBTOpEHME,

8 o0o01m1eHue u 5 5 PI'C «Mos
CUCTEMATH3aLM [lxona»
3HAHUU

OBILIEE KOJIMYECTBO
YACOB 110 102 6 0
[NPOI'PAMME
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

11 KUIIACC

N HanmenoBanu @ KojandecTBo 4acoB DJIeKTPOHHbIE
© e pa3esioB u (uudpoBbIe)
n/ Becer  Konrpoabnsl  IlpakTuuecku
TeM o0pa3oBaTeJIbHbI
I 0 e padoThbI e padoThbl
NMPOrpamMMbI e pecypchl
Ananutnuecka 15 1 OI'iC «Mos
sl TEOMETPHUS HlIxomay
[ToBTOpEHME,
00001IeHnE U 15 1 OI'NC «Mos
cucTeMaTHu3amnu Ixomay
s1 SHAHUN
Ooném OIUC «Mos
MHOTOT'PAHHUK 17 1
Ixomay
a
OIr'ucC «M
Tena BpamieHus 24 1 —
Ixona»
IInomann
TOBEPXHOCTH U 9 1 OI'C «Most
00BEMBI HIkona»
KpPYIJIBIX TE€ll
DI'C «M
JBrxeHus 5 1 03
Ixona»
[ToBTOpEHME,
000011eHNE U 17 9 DI'C «Mos
cHCTEeMaTH3aIn IIIxomay
sI 3HAHUU
OBIIEE
KOJIMYECTBO
102
YACOB I10 0 8 0

[TPOT'PAMME
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Pa3nea 1. Conepxanune y4eOHOro Kypca «BeposiTHOCTB M cTaTHCTHKA. YTIy0IeHHBIH
YPOBEHb»
10 KJIACC

I'pad, cBszubIi Tpad, mytu B rpade: muknbl U nend. CTeneHp (BaJCHTHOCTH) BEPIIUHBL.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyuaiiHple 5KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIeMEHTAapHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydaitHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSAMHU.

Onepanuu Haj COOBITHSMH: TIEpeceYeHHE, 0O0bEeIUHEHUE, MPOTHBOIOIOXHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOSTHOCTEH. [[epeBO CiydailHOTO SKCIEpUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapHbIii ciy4aiiHbIN ONBIT (MCHBITAHUE), yCIIEX U Heynada. HezaBucuMble HCTIBITAaHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u akropuan. Hucnio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX HcIbITaHuil  beprymmun. CoydaiiHelid  BBIOOp U3  KOHEYHOMH
COBOKYITHOCTH.

Cnydaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezeseHusl.
Onepanuu Haj ciaydyalHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPUIECKOe U OMHOMHAIBHOE.

11 KUIIACC

CoBMecTHOE pacnpeleNeHHe JBYX CIydaiHbIX BelnyuH. HesaBucumsele ciydaiiHble
BEJINYUHBI.

MaremaTuueckoe OXHAAHUE CIIy4aiHOM BenuuyuHbl (pacmpenenenus). Ilpumepst
OPUMEHEHHUs MaTeMaTH4eCKOro OXHJIaHUs (CTpaxoBaHHe, JioTepes). Maremaruiyeckoe
OKujlaHue OMHapHOW ciydaiiHOM BenMuyuHBI. MaTeMaTH4ecKOe OKUAAHUE CYMMBbI CIydailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue Te€OMETPUUECKOI0 U OMHOMHUAIBHOTO paclpeieIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENEHUS U
JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIIy4alHbIX BEJIMYUH. [[ucriepcus U cTaHIapTHOE OTKIIOHEHUE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTo
pacrpeneieHus.

HepasencrBo YeOniméBa. Teopema UeOwniméBa. Teopema bepHymiu. 3akoH Oo0JbIIMX
yucen. BpiOopounslif Meton wuccrnenoBaHuil. Bribopounble xapakTepucTuku. OleHMBaHUE
BEPOSATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIINX TMIIOTE3 ¢ TOMOIIbIO
W3Y4YEHHBIX pacIpeIeICHUN.

HenpepsiBHble ciydaliHble BenudyuHbl. [IpuMepbl. DyHKIUSA IIIOTHOCTU BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpelelleHue M €ro CBOWCTBA. 3aJaud, NPUBOAAIIUE K
MIOKa3aTeIbHOMY pPacHpeleNeHNn0. 3aJayd, NPUBOAAIIME K HOPMAJIbHOMY paCIpEACIICHUIO.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH I0KA3aTeNbHOTO pachpenesenns, (QYHKIUS MUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeineHus. OyHKIusA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO
pacpeneneHus.

[TocnenoBaTenbHOCT OJAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3anadyd, NpPUBOIAIINE K
pacnpenenenuto Ilyaccona.



KoBapuanust nByX cinydaiHeix BenuunH. KodpduimeHT IuMHEHHOW KOppesIuy.
CoBmecTHBIC HAOMIOEHUS IBYX BeIMuuH. Boibopounslii koadduument koppensaiun. Paznuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



Pazpen 2. [liianupyemblie pe3yJibTAThl 0CBOEHHS MPOTrPaMMBbl Y4eOHOT0 Kypca
«BepoATHOCTB M CTATHCTUKAY» (YIJIY0OJIEeHHBbIN YPOBEHb) HA YPOBHE OCHOBHOI'O 0011IeTr0
o0pa3zoBaHus
Peasu3auus mIKOJIbHBIMY N€JaroraMu BOCIHUTATEIbLHOI0 MOTEHINAJIA YPOKA
npeamnoJiaraer cjieayoiiee:

- YCTAaHOBJICHUE JIOBEPUTEIIbHBIX OTHOLUEHUN MEXAY YUYHUTEIEM U €ro Yy4YeHUKaMu,
CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIPUATHIO YUalIUMHUCS TPEOOBAHUN U POCKO yduTens,
NPUBJICUCHUIO UX BHUMaHU K 00CYy>KIaeMoil Ha ypoke HHPOpMaLuH,

- aKTUBM3AlMM UX 103HABATEIbHON JEATENIbHOCTH;

- TOOYX/IEHUE IIKOJIBHUKOB COOJIOAATh HA YPOKE OOIIENPUHSATHIE HOPMBI TOBEACHUS,
IpaBuiIa OOLIEHUS CO CTApPIIMMM (YYUTEISIMH) U CBEPCTHUKAMH (ILUKOJbHUKAMH), HPUHIUIIBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTraHU3aLH;

- IPUBJICYCHUE BHUMAHU IIKOJbHUKOB K LICHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3alus uX padoThl C MOIy4aeMOl Ha YPOKE COIMAIbHO 3HAYUMOM nH(popManuei
— MHHMLUUPOBAHHUE €€ O00CYKJIEHUs], BHICKA3bIBAHUS yUYAIlUMKCS CBOEr0 MHEHUS IO €€ IMOBONY,
BbIpaOOTKH CBOETO K HEl OTHOLICHUS;

- UCII0JIb30BaHUE BOCIUTATEIIBHBIX BO3MOXKHOCTEN COEp)KaHUs y4eOHOro IpeaMeTa yepes
JEMOHCTpALMIO JAETSIM IPUMEPOB OTBETCTBEHHOI'O, I'PAXKIAHCKOIO IOBEAEHHUS, IPOSBIICHUS
YeJI0BEKOIIO0US U 100pOCepAeUHOCTH, Yepe3 MoA0Op COOTBETCTBYIOLIMX TEKCTOB Ul YTCHUS,
3aj1ay s peleHust, IpoOJEeMHBIX CUTYallui AJ1s 00CYXKI€HHs B KJ1acce;

- IPUMEHEHHE Ha YPOKE HMHTEPAaKTUBHBIX (OpPM pabOThl yyalluXcs: WHTEIUIEKTYalbHBIX
UTp, CTUMYJIMPYIOIIUX [O3HABATEIbHYI0 MOTHUBALIMIO IIKOJbHUKOB; JUCKYCCHUN, KOTOPBIE JAlOT
y4alluMcsi BO3MOKHOCTb TPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHBHOTO JHAajora; IpyrnrnoBOi
paboTel wiM paboThl B Hapax, KOTOpblE y4yaT ULIKOJBHUKOB KOMaHAHOM pabore u
B3aMMOJIEHCTBUIO C IPYTUMHU JI€THMU;

- BKJIIOUEHUE B YPOK MIPOBBIX IMPOLELYP, KOTOPHIE IMOMOTAIOT IMOAJIEPKaTh MOTHUBALIUIO
JETEW K TOIY4YEHHMIO 3HAHWM, HAJTa)KUBAHUIO IO3UTUBHBIX MEXKIWYHOCTHBIX OTHOLIEHUN B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTeNnbHOM aTMoc(hephbl BO BpeMs ypOKa;

- opranuzanys 1edcTBa MOTHUBHUPOBAHHBIX M 3PYJMPOBAHHBIX YYAIIMXCS HaX HX
HEYCIEBAIOIMMHU OJIHOKJIACCHUKAMM, MJAIOIIEr0 HIKOJbHUKAM COLMAJIBHO 3HAYUMBIA OIBIT
COTPYJIHUYECTBA U B3aUMHON TOMOIIIH;

- MHULIMMPOBAaHUE M TOAJIEPKKA HCCIEN0BATENILCKON JESITENBHOCTH IIKOJBHUKOB B
paMKax peanu3alii UMU WHAWBHUYAIbHBIX M TPYNIOBBIX HUCCIEI0BATENbCKUX MPOEKTOB, YTO
JacT  IIKOJILHUKAM  BO3MOKHOCTh  MPHOOPECTH HABBIK  CaMOCTOSATENBHOTO  PELICHUs
TEOPETUYECKON MpOOIEeMbl, HaBBIK I'€HEPUPOBaHUS U O0(QOPMIIEHUSI COOCTBEHHBIX MJIEH, HABBIK
YBQXHUTEIBHOTO OTHOIIEHUS K 4YYXUM HaeaM, OQOpMJIEHHbIM B paboTax Apyrux
uccienoBaTesei, HaBbIK IMyOJIMYHOTO BBICTYIUICHUS NEpes ayAUTOpUEH, apryMeHTHPOBAaHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Cornmacho ®I'OC COO, ycraHaBiauBalOTCA TpeOOBaHUS K pe3yabTaTaM OCBOCHMS
00y4aroImyMUCs MPOrpaMM CpeIHEro ooIero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMK  OOydalolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIEeCTBa, MPEICTABICHHE O MaTeMaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBUH € UX (YHKIMSIMHU M Ha3HAUECHUEM;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTHU, YBOKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTreéMaTUKH, IEHHOCTHOE OTHOLIEHUE K JIOCTUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHME  JIyXOBHBIX ILIEHHOCTEH  pPOCCHHCKOro  Hapoga, C(HOPMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  3CTETHUKY  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIeHUl, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u 0Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTD),
(du3HYEecKOe COBEPIIICHCTBOBAHUE NP 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIECHHOCTH TPYI0JI00Us, HHTEPEC K pa3INYHbIM cdepam
poECCHOHAIBHON ACSTEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynaymed mnpodeccun © peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TUJIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
MI00albHOTO  XapakTepa  JKOJOTHYECKHUX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHUe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefbl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKarOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU W OOIECTBEHHOW MPAKTHUKH, MOHUMAaHUE MAaTEMaTHYECKONW HAyKH Kak c(epsl
YeJIOBEUECKOW JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pPa3BUTUS LIMBWIM3ALUU,
OBJIQJICHHE SI3bIKOM MATEMAaTHKU U MaTeMaTH4YE€CKOM KyJIbTYpOil KaK CpeICTBOM MO3HAHUSI MUPA,
TOTOBHOCTb OCYIIECTBIISATH TPOCKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHAUBUAYATBHO U

B IpyIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble Jjornueckne geicTBUs:
BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBIE MPHU3HAKA MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,



YCTaQHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUA i1 000OLIeHHs u
CPaBHEHHUSI, KpUTEPUN ITPOBOAUMOIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEpIUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEUUs B (akTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBIABICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNlaTh BBIBOJABI C HCIHOJIb30BAaHMEM 3aKOHOB JIOTMKM, NEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIOUEHUH, YMO3aKJIIOUEHUH 110 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUIO, IPUBOAUTH IMPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

BbIOMpaTh CHoco0 pemieHus y4eOHOW 3agaun (CpaBHMBATh HECKOJbKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMAIIMA € YYETOM CaMOCTOSITEIHHO —BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (OPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE M IAaHHOE,
(GopMUpOBATh TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  3KCIEPUMEHT, HCCIEIOBaHUE I10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHHUS, IPOLEcCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (hOpMYyITUPOBATH 000OIICHNS U BBIBOJBI IO PE3yIbTaTaM IPOBEIEHHOTO
HaOJI0ICHUS, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTD MOIYYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEAIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATh JE€PUIMTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX Il OTBETAa Ha BONPOC U AJIs
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHaJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBaTh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opM
IIPEJICTaBIICHHUS,

CTPYKTYypUpOBaTh  MHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUChMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs II0 XOJYy PEIICeHUs 3a1a4d, KOMMEHTUPOBATh IOJYyYEHHBIN
pe3ynbTar;

B X0j€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOH TeMbl, IpoOIeMbl,
pemaeMon 3aJa4d, BBICKA3bIBaTh WJEH, HALCJICHHBIC HA IOWCK PELICHUs, COMOCTABIATH CBOH



CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3iHyuue U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

IIPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, SKCIEPHUMEHTA, HCCIIEIOBaHMs, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusamnus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENbHBIX IPOLIECCOB, HUX PE3YIbTAaTOB, BIJAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEelIeHUs MaTeMaTUUECKOH 3aauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPHU PEHICHUU 3a/la4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBHCTB, JAAHHBIX, HAHJACHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTHIKEHHUSI WJIM HEAOCTH)KEHUS PE3yNbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON U MHIMBUIYaIbHOW pabOThI IpU
pelieHny y4eOHbIX 3a/Jay, MPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, paclpeienarTh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MpoILIeCC U Pe3yibTaT paboThl, 00001IaTh MHEHHST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KpUTEPUIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: Tpad, TIIOCKUM rpad, cBsI3HBIN rpad, nyTh B rpade,
LeNb, LIUKIL, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIYyYatHOTO IKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: CIyYalHBIM SKCHEPUMEHT (OmBIT), Cly4yailHoe
COOBITHE, 3JIEMEHTAapHOE cllyyailHoe COObITHE (3JIEMEHTApHbIM MCXOM) CIIy4allHOIO OIIbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUI B OIBITaX C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaxoJUTh U (OPMYIHPOBATH COOBITHSA: TEpeceYeHHE, OObEIUHEHHE TaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOKHOE JTaHHOMY, HCIOJb30BAaTh AWArpamMMbl Diijiepa, KOOPAMHATHYIO
OpsSAMyI0 JJIs pelleHHs 3a/ad, I0JIb30BaThCcs (POPMYINION CIOXKEHHS BEpOSTHOCTEH st
BEPOATHOCTEN JBYX U TpeX CIy4YailHbIX COOBITUI;

ONEepUpOBaTh TMOHATHUAMHU:  YCIOBHAasi BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOT0 HKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIb30BaTh (POPMYNyY HOTHON



BeposTHOCTH, opMyny baiieca mpu pemeHun 3amad, OnpeaesTb HE3aBUCUMOCTb COOBITHI TIO
dbopMyIie U Mo OpraHU3aINK CIy4aitHOTO SKCIIEPHUMEHTA;

NPUMCHSTh W3y4YeHHbIE KOMOWHATOpPHBIC QOPMYJIBI ISl TIEPEUYUCICHUS DSJIEMEHTOB
MHO’KECTB, JJIEMEHTApHBIX COOBITUI CIIydallHOTO OIbITa, pEIIeHUs 3aJad [0 TEOpUHU
BEPOATHOCTEM;

CBOOOIHO OMEPUPOBATH MOHATUSIMH: OWHAPHBIN CIy4ailHBIA OMBIT (UCIBITAHKE), YCIEX U
HEeyJa4ya, HE3aBUCHUMBIC HCIIBITAHUS, CEpUs UCIBITAHUH, HAXOIUTh BEPOSITHOCTH COOBITHH: B
CepUU UCTIBITAaHUI IO IEPBOrO ycrexa, B CEpUH UCIBITAaHUN bepHyiu, B OnbITe, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO  ONEepUpOBaTh  TMOHATHSAMM:  CIOy4aiiHas  BeJIMYMHA,  paclpeleseHue
BEPOSTHOCTEW, TUarpaMMa pacrpeneieHus, OMHapHas ciy4aiiHas BeIMYMHA, T€OMETPHUYECKOE,
OMHOMHUATIBHOE pacIpeiesiCHHeE.

K xoniy 11 kiaacca o0ydaromuiicst HAayquTCs:

ONEpUPOBATh TMOHATHUSAMH: COBMECTHOE paCIpEACIICHUE [JIBYX CIIy4allHbIX BEJIWYMH,
MCII0JIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEAEICHUS ABYX CIy4YalHbIX BEIMUUH AJIS BbIACICHUS
pacrpeeneHus: KaXXa0i BeTMYUHBI, OTpee/ICHUs] HE3aBUCUMOCTHU CITYYaiiHbIX BEJTUYHH;

CBOOOZHO OMEPUPOBATh MOHITHEM MATEMAaTUYECKOTO OKUIAHUS CIYyYailHOW BETUYHHBI
(pactipeenienusi), TPUMEHSATH CBOMCTBA MAaTEMaTUYECKOTO OXXHMJIAHMS TPU PEIICHUU 3aj1ad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOZHO OMNEpPHPOBATh MOHATHUSAMH: TUCHEPCHUs, CTaHJAPTHOE OTKJIOHEHHE CIy4daiHON
BEJIMYMHBI, TMPUMEHATh CBOMCTBA AMCIEPCUHM CIYYaiHON BEJIMYMHBI (pacHpelesieHUus) IMpu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHui;

BBIUMCIISATH BBIOOPOUHBIE XApAaKTEPUCTHUKUM TO JaHHOW BBIOOpKE U  OILIEHHUBATH
XapaKTePUCTUKU TEeHEPAIbHONH COBOKYIMHOCTH [aHHBIX MO BBIOOPOYHBIM XaPaKTEPUCTUKAM.
OueHuBaTh BEPOATHOCTH COOBITUH M MPOBEPSATH NPOCTEUINNE CTATUCTHYECKUE TUIIOTE3bI,
MOJIB3YSICh U3YUCHHBIMH PACIIPEACIICHUSIMHU.



Pa3nen 3. TemaTnueckoe nJiaHMpoBaHue 10 yueOHOMY npeamery «BeposiTHOCTB M
CTATHCTHKA. YTiIy0/1eHHbIH ypoBeHb» B 10-11 kinaccax
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmenoBanmue

Ne (uudposbie)
pa3jiejioB U TeEM Konrposbusie IIpakrunyeckue
o0pa3oBaTte/ibHbIE

n/n MPOrpaMMbI Beero 0 0
porp paboThI PaboTel pecypesl

DJIEMEHTHI TEOPUU OI'MC «Mos
rpacdos [xoma

Cnyualinbie

OTIBITHI, CTYYAHbBIE
» GV DOI'UC «Mos

2 COOBITUA U 3
IIxoiay

BEPOSITHOCTH
CcOOBITHI
Onepanuu Haj
MHO’KECTBAMHU U
COOBITHUSIMH.
CnoxxeHue u
YMHOKECHHUE DI'NC «Mos
BEPOSATHOCTEM. [Ixona»
YcnosHas
BEPOSITHOCTb.
HezaBucumeie
COOBITHS

ONeMEeHTbI PI'UC «Mos
KOMOWHATOPUKH ITkona»

Cepun
MOCJIEI0BATEIbHBIX
HCTILITAHUH.
UcnbiTanus OI'MC «Mos
bepnynnu. ITkona»
Cryuaiinblii BBIGOD
13 KOHEYHOU
COBOKYITHOCTH

C .
JTy9arHbIE OI'iC «Most

6 BEJIMYUHBI U 14 1
IIxona»

pacnpeneneHus

OBIIEE KOJIMYECTBO
YACOB 10 34 2 0
I[MTPOI'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

11 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBanue
(uudpossbie)
n/  pasgeaoBuTeM Beer  Konrpoabnnt  IlpakTuuecku
o0pa3oBaTe/IbHbI
n NporpamMMbIl 0 € padoThI e padoThl e pecypesI
3aKoH 0OJBIIMX 5 DPI'NC «Mos
quces IIxomay
DTEMEHTEI OIUC «Mos
MaTEeMaTHIECKO 6 W
i CTaTHCTUKH
HenpeproiBHbIe
CIy4YaiiHbIe
BEJTUYHUHBI
(pacrpenenenus 4 PT'UC «Mos
), [Ixona»
MoKa3zatejabHOe
Y HOpMaJIbHOE
pacrpeeneHus
Pacnipenenenue 5 DIr'ucC «Mos
ITyaccona Hlxonax
Caiisb Mexay . OLUC «Mos
CITy9aliHBIMH
BEITMYMHAMUA Hlxona
Obodmenne n OI'C «Mos
cucTeMaTu3aIus 11 1 m
3HaHUH
OBIIEE
KOJIMYECTBO
YACOB IIO 34 : 0
I[MPOIT'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
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