MUHUCTEPCTBO MMPOCBEIEHNST POCCUNCKON ®EJEPALIMI

MyHHITUTIATPHOE aBTOHOMHOE 00I1Ie00pa30BaTEIbHOE YIPEIKICHUE
HoBOJISITMHCKOTO TOPOJCKOTO OKpyTa
«Cpennsia obmieodpazoBarenbHast mkoa No 4»
(MAOY HI'O «COII Ne 4»)

[MPUHATO COI''TACOBAHO YTBEPXIEHO
[IpoToKOa MEAArornuecKoro [Iporokon Yopasmstomero  Jupekrop MAOY HI'O «COI Ne 45
coBeta oT 30.08.23 Nel coseta ot 30.08.2023 Nel [emwnna T.B.
pUKa3

ot 30.08.2023r. Ne 184/0

PABOYAS ITPOTPAMMA

y4eOHOoro npeamera «MaremaTuka»
(yriy0JieHHbIH YPOBEHb)
nJst ooyuarommuxcsa 11 kiaccon

Hosag Jlsams, 2023



1. ®enepanbHas paboyas mporpamMma IO  y4eOHOMY  MpEAMETY
«MaremaTuka» (yrayOia€HHBIH ypoBeHB) (MpeaMeTHas obnacth «MaremaTuka u
uHpOpMaTUKa») (Janee COOTBETCTBEHHO — MporpaMma [0 MaTeMaTHKe,
MaTeMaTHKa) BKIIOYACT TOSCHUTEIbHYIO 3aIlUCKy, COJep)KaHue OOydeHHUs,
IUTAHUPYEMBIE PE3yNbTAaThl OCBOEHUS POrpaMMbl [0 MATEMATHUKE.

2. IlosicHuTenpHAs 3amUCKa OTpa)kaeT OOIIME WLENW W 33JaYd U3y4YeHUs
MaTeMaTHKHU, XapaKTEPUCTUKY MCHXOJIOTUYECKUX MPEINOChUIOK K €€ H3yYeHHUIO
00y4arouMuUCs, MECTO B CTPYKTYpe Y4eOHOT0 IUIaHa, a TaKkKe MOAX0Abl K 0TOOpY
COJIEp)KaHus, K OIPEAENCHUIO IUJIAaHUPYEMbIX pe3yJbTaTOB MU K CTPYKType
TEMaTHUYECKOTO TUIAHUPOBAHMUS.

3. ConepxaHue OOy4YEHHs] PACKPBIBAET COJEP)KATENIbHbIE JUHHUH, KOTOPBIE
npeaiaralTcs Uis 00s3aTENIbHOTO HM3yYeHHsT B KaXKJIOM KJacce Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus.

4. [Inanupyemble pe3yJbTaTbl OCBOEHHS IPOTrpaMMbl IO MaTE€MaTUKE
BKJIIOYAIOT JINYHOCTHBIE, METAIIPEIMETHBIE PE3YyJIbTAaThl 32 BECh MEPUOA O0yUeHUs
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, a TaKKe IMPEIMETHbIE JOCTHXKEHUS
00y4aromierocs 3a KakJaplid roj] 00y4eHusl.

5. IlosicHuTenpHas 3amucKa.

5.1. IIporpamma no maTemMaTHKe yriIyOJIEHHOTO YPOBHS JJI 00y4arolMXcCs
Ha ypOBHE cpelHero ooiiero oopasoBanus paspadorana Ha ocHoe I'OC COO ¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpEOOBAaHMN,  HPENBABISEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHIO, U TPaJWLUNA POCCUHCKOTO O00pa30BaHUA.
Peanuzanust mporpaMMbl M0 MaTeMaTHKE OOECNEUYHMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIETEHIMSIMH, COCTABJISIOIIMMUA OCHOBY U CAMOPa3BUTHUS U HENPEPBIBHOIO
o0Opa3oBaHusl, LIETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHA JTUYHOCTH OOYYAIOIIUXCS.

5.2. B nporpamme 1o MareMaTUKe YYTEHbI UJIEU U IMOJIOKEHUS KOHLIETILUU
pa3BUTHS  MaTeMaTH4YeCcKoro obpaszoBanmsi B  Poccuiickoit ~ Denepanmu.
MatemaTnueckoe  00pa3oBaHME JOJDKHO — pemarb  3ajady  oOecnedeHus

H€O6XOI[I/IMOFO CTpaHC 4YHCJIa 06yqa}oumxc;1, MaTCMATHYCCKasa IIOATOTOBKaA



KOTOPBIX ObLTa OBl JOCTaTOYHA IS MPOJOJDKEHHS 00pa30BaHUS MO Pa3IUYHBIM
HAIpaBJICHUSIM, BKIJIOYas  MpENoJaBaHWE  MaTeMaTHUK{, MaTeMaTHYeCKHe
uccieioBanusl, padoty B chepe MHOOPMAITMOHHBIX TEXHOJIOTUN U IPYTHX, a TAKXKe
obOecrieueHHuss i1 KaXAOro OOy4yaromlerocss BO3MOXHOCTU — JIOCTHIKEHUS
MaTeMaTH4eCKOi MOJArOTOBKH B COOTBETCTBHM C HEOOXOAUMBIM eMy ypoBHeM. Ha
peleHne ITUX 3a7a4 HalleJIeHa MPorpaMMa 10 MaTeMaTHKe YIiyOIE€HHOTO YPOBHSL.

5.3. HeobxonuMopcTh ~ MaTeMaTHMYeCKOM  MOATOTOBKHM  OOYCJIOBIIEHA
00yCJIOBJIEHO POCTOM YHCJIA CIEUAIBHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
IpPUMEHEHHEM MaTeMaTuku (B cdepe SKOHOMHKH, OM3Hece, TEeXHOJOTHYECKHX
obnacTsax, rymanuTapHbiX chepax). KommdectBo oOydwaroruecsi, st KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS (hyHIAMEHTOM 00pa30BaHUs, IUIAHUPYIOIINX 3aHUMAThCA
TBOPUYECKOM M  HCCIEeNOBaTeNbCKOW paboToii B o0iacTh  MaTeMaTHKH,
UHPOPMATUKU, PU3UKH, SKOHOMHUKH U B JPYTUX 00IACTAX, YBEIMYUBACTCSA, B TOM
YHCIIe C Y4eTOM O0ydYaromuxcs, KOMy MaTeMaThKa HY>KHA JJIS UCTOJIb30BAHUS B
npogeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

5.4. [lpuknagHas 3HAYUMOCTh MaTEMaTHKH OOYyCJIOBJIEHA TeM, 4YTO e&
OpeIMeToM  ABIAIOTCA  (pyHAaMEHTaJdbHbIE  CTPYKTYpbl — HAIlEro  MHpa:
IPOCTPAHCTBEHHbIE (DOPMBI M KOJUYECTBEHHBIE OTHOLICHHS, (DYHKIMOHAIbHBIC
3aBHCUMOCTH W KAaTE€rOpUU HEONPEAETNEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMbIX B
HEMOCPEACTBEHHOM OMBITE, [0 JOCTAaTOYHO CJOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAyYHBIX M TEXHOJIOTUYECKHUX HJel. be3 KOHKpEeTHBIX MaTeMaTHYEeCKUX
3HaHWW 3aTPyAHEHO TMOHMMAaHWE TMPUHIUIIOB YCTPOICTBA M HUCIHOJIB30BaHUS
COBPEMEHHOM TEXHHUKH, BOCHOpUATHE M HUHTEpHIpeTanus pazHooOpa3HOU
COLIMAIbHOM, SKOHOMUYECKOH, MOJIUTUYECKOH HHpopManuu, ManodPpQeKTHBHA
NOBCEIHEBHAsA  TNpaKTH4YecKas  JAeiaTenbHOCcTh.  Bo  MHormx  cdepax
npodeCCUOHANBPHON JIEATENIbHOCTH TPEOYIOTCS YMEHHMs BBINOJIHATH PacyEThl,
COCTaBJIATh QJITOPUTMBI, HPUMEHATH (OPMYIIbI, MPOBOIUTH TI'E€OMETPUYECKHE
U3MEpPEHUs] M TOCTPOCHHs, 4YUTaTh, 0OpabaTbiBaTh, HHTEPIPETUPOBATH U
IpeACTaBIATh UH(OPMAIMIO B BUAE TaOjHil, AMarpaMM M rpadukoB, TOHUMAThH

BEPOATHOCTHBIN XapaKkTep CIy4alHbIX COOBITHIA.



5.5. OmHOBpEMEHHO C pacimupeHueM cdep MPUMEHEHHS MaTeMaTUKH B
COBpPEMEHHOM O0IIecTBE BCE O0sIee BaXXHBIM CTAHOBUTCS MAaTEMaTUYECKUA CTHIIb
MBILUICHUS, TPOSBISIONIMICA B ONpeAeNEHHbIX YMCTBEHHBIX HaBbIKax. B
IPOLECCe M3YYCHHsS] MAaTEMaTHKUd B apceHall MPUEMOB W METOAOB MBILIUICHUS
YeJIOBeKa ECTECTBEHHBIM O00pa3oM BKIIOYAIOTCA WHAYKIMA U JeAyKIus,
o0o0mieHne ¥ KOHKpETH3alusi, aHalW3 W CHHTe3, Kilaccupukamus u
cuctemarusanus, adcTparupoBaHue u aHajgorus. OOBEKTHI MaTeMaTHYECKHX
YMO3aKJIIOYEHUH, TMpaBWJa HX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTHYECKHX TMOCTPOEHUH, CIMOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpMYIHpPOBATh,
00OCHOBBIBAaTh M JOKa3bIBaTh CYKIEHUS, TEM CaMbiM (OPMUPYIOT JIOTHUECKUN
CTWJIb MBIIUICHUS. Bemymias poib NpUHAIIEKUT MaTeMaTuke B (OPMUPOBAHHU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUU YMEHHH JEWCTBOBAThH
IO 33/JIaHHBIM aJTOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATH
HOBble. B mpouecce pemieHus 3aiad — OCHOBBI JUIS OpraHU3alUHM y4eOHOI
JESITEIbHOCTH Ha ypOKaX MAaTeMaTUKU — Pa3BUBAIOTCS TBOpYECKAas M MPUKIIAIHAS
CTOPOHBI MBILICHUS.

5.6. OGyueHnue maTeMaTuke JAaET BO3MOXXHOCTb Pa3BUBATh y OOYyYArOIIUXCS
TOYHYIO, PALIMOHATBHYI0 U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboiee
HOJXO/SIIME S3bIKOBbIE, CHMBOJIIMYECKHE, Ipa)uyecKre CpeicTBa I BHIPAKEHUS
CYXKICHHUM U HATJISTHOTO UX MPEACTABICHUSI.

5.7. Heo6X0AUMBIM KOMIIOHEHTOM OOIIed KyJbTYpPhl B COBPEMEHHOM
TOJIKOBAaHWU  SBJIAETCA  OOIlee 3HAKOMCTBO C  METOAaMH  TO3HAHMSA
NEHCTBUTENBHOCTH, TPEACTABIEHUE O IMpeIMeTe M METOJAE MaTeMaTHKH, €ro
OTJIMYUSAX OT METOJOB €CTECTBEHHBIX M T'yMaHHTapHBIX HayK, 00 0COOEHHOCTSX
OPUMEHEHUS MaTeMaTUKH [UIsl PEIICHHs HAy4yHBIX M MPHUKIAJHBIX 3aj]ad.
Marematuueckoe 0o0pa3oBaHHE BHOCUT CBOM BKJIag B (opmupoBaHue oOIeit
KyJIBTYPBI YEJIOBEKA.

5.8. U3yuenne maTeMaTuku CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHHUIO
YeJI0BeKa, MOHMMAHHUIO KPAacOThl M H3SIIECTBA MAaTEMAaTUYECKHX PACCYXICHUH,

BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.



5.9. llpuoputeTHpiMu 11eTsiMu 00ydeHus maTtematuke B 10—11 kmaccax Ha
yIIyOJI€HHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

(opMHpPOBaHNE LEHTPAIBHBIX MATEMAaTUUECKUX MOHATUHN (YHCII0, BEIUYHHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, MPOU3BOIHAs,
UHTETpasl),  O00ECIEYMBAIOUIMX  MPEEMCTBEHHOCTb M IEPCHEKTUBHOCTH
MaTEeMaTHYECKOro o0pa3zoBaHUs 00yUYarOINXCs;

MOJIBe/ICHUE O0YyYaloMMXCs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBS3M MAaTE€MaTUKU U OKPYXKAIOLIEr0 MUpPA, IOHUMAHUIO MAaTEMaTUKU Kak
JacTH 00IIEeH KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH 00ydaromumxcs,
[I03HABATEJIBHOM  AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUM, KPUTHUYHOCTHU
MBIIUIEHUS, UHTEPECA K U3YYEHNUIO MAaTEMATUKH;

¢dopMupoBaHue (PyHKIMOHAIBHOM MaTeMaTH4E€CKOW I'PaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTeMaTUYECKUE ACIEKTbl B PEABbHBIX JKU3HEHHBIX CUTYyalHsIX U
OpU HM3YyYEHUU JPYrHMX Y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (POpMYyIMpOBaTH HX Ha S3bIKE MaTEMaTHUKH M CO3/1aBaTh
MaTeMaTHYECKUE MOJEIH, IIPUMEHITh OCBOCHHBIM MaTeMaTUYECKUM arapar Ui
pelLlIeHNs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4, UHTEPIPETUPOBATH U OLICHUBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

5.10. OcHOBHBIMU JHHMSMHU cojepkaHuss marematukn B 10-11 knaccax
yrayOn€HHOTO ypOBHS  sBIsitOTCA:  «YMciia W BBIYUCIEHUS», «Anredpa»
(«AnreOpanyeckue BBIPOKCHHS», «YPaBHCHHMs W HEpaBEHCTBa»), «Hauama
MaTeMaTH4ecKoro aHanusa», «l'eomerpus» («['eomerpuueckue ¢urypsl u ux
cBoiicTBa», «M3MepeHue TreoMEeTpUYECKUX BEIUYUH»), «BeposSTHOCTH W
CTaTUCTHKAa». JlaHHBIE TMHUK PA3BUBAIOTCS MMAPAIIIEIBHO, KAXK/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHA OT JPYrod, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3TOoro, ux oOBEAMHSIET JIOrMYecKas
COCTaBJAIOLIAsA, TPAJAUIMOHHO IPUCYIIas MAaTEMATHMKE W NPOHMU3BIBAIOLIAs BCE
MaTeMaTHYECKUe Kypchbl M cojepkareibHble JIMHUU. CQhOpMyIMpOBAaHHOE BO

dI'OC COO TpeboBaHHE «yMEHHE OINEPUPOBATH MOHATUAMU: OMPEIEIICHNUE,



akcuoMa, TeopeMa, CJEACTBHE, CBOICTBO, TMpHU3HAK, JOKA3aTeIbCTBO,
paBHOCUJIIbHBIE  (OPMYIHPOBKH, yMeHHE (opMmynupoBaTh OOpaTHOE H
MPOTUBOIOJOKHOE YTBEPXKIEHUE, NPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
WCITOJIP30BaTh METOJ MAaTEeMaTWYECKOW WHIYKIIMU, MPOBOJUTH JIOKAa3aTEIHHBIC
paccyXJieHuss MpU pEUIeHUH 3a]ad, OLEHUBATh JIOTMYECKYI0 MPaBUIbLHOCTD
paccyXJIeHHil» OTHOCHUTCSI KO BCeM Y4eOHbIM KypcaMm, a (opMuUpOBaHHE
JIOTUYECKUX YMEHHMH pachpelensieTcss Mo BCceM TrojaM OOyYeHHS Ha ypOBHE
cpeaHero o0IIero 0opa3oBaHus.

5.11. B cootBerctBHE ¢ PI'OC COO MareMaTuka sBISIETCS 00sS3aTEIHHBIM
npeIMeTOM Ha JaHHOM ypoBHe oOpaszoBanus. Hactosmeit mporpamMmmoil 1o
MaTeMaTHKe MpeaycMaTpUBaeTCsl U3yuyeHrue yueOHoro npeamera «MareMaTtuka» B
pamkax TpEX y4eOHBIX KypcOB: «Anredpa M Hauajga MaTeMaTUYECKOTO aHaU3a»,
«I'eomerpus», «BeposATHOCT U CTAaTUCTHUKa». {DOpPMUPOBAHUE JIOTHUYECKUX
YMEHUHN OCYIIECTBISETCSA Ha MPOTSHKEHUH BCEX JIET 00yUYEHHUs Ha YPOBHE CPETHETO
obmero o0pa3oBaHUs, a AJIEMEHTHl JIOTUKH BKIIOYAIOTCS B COJACpPIKAHUE BCEX
HA3BaHHBIX BbIIIE YYEOHBIX KYPCOB.

5.12. O0miee 9ucino 4acoB, pEKOMEHIOBAHHBIX JJIsI H3yYCHUS] MATEMATUKH —
408 gacoB: B 10 knacce — 204 gaca (6 yacoB B Henenr0), B 11 kimacce — 204 gaca (6
YacoB B HEJICIIO).

6. [Inanupyempie pe3yiabTaThl OCBOEHUS MPOTPAMMBI MO MAaTEMAaTHKE Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

6.1. B pesynbraTe H3ydeHHs MaTeMaTHKH Ha YpPOBHE CPEAHEro OOIIETO
obOpasoBanus y obydaromierocs OyayT cOpMHPOBAHBI CICTYIONINE JIMYHOCTHBIC
pe3yabTaThl:

1) rpaxxnaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU O0YUYaIOIIETroCcsl KaK aKTUBHOTO
U OTBETCTBEHHOIO YJIeHA POCCHICKOro  OO0IlecTBa, MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMH,

IpoLenyp TpakKJAHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI U JAPYroe), YMEHHUe



B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UACHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONM MaTEMaTHUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHUSAX, cdepax
HDKOHOMHKHU;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUS, 3TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIEro;

4) 5CTETUYECKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHONIEHHWE K MHpPY, BKIIOYAsi 3CTETUKY MaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3ajla4, peUIeHUl, paccy AeHU, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKoro BOCIIMTaHUSA:

c(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B
WHTEpecax 3I0pOBOTo M 6€30MmacHOro 00pas3a KMU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pOBbIO (3I0pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUUA U
OTHbIXa, perysipHas (pu3ndeckass akTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyJI0BOTO BOCIIMTAHMUS:

TOTOBHOCTh K TPYOAy, OCO3HAaHWE IIEHHOCTH TPYAOIIOOUS, HHTEpEC K
paznuyHbiM  cPepaM  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccurt u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,

I'OTOBHOCTD )41 CITOCOOHOCTh K MAaTeMaTU4YCCKOMY 06pa?>OBaHI/IIO )41



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) SKOJIOTHYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTHUECKOW KYyJIbTYPhl, TOHUMAHHUE BIUSHUS
COIMATTbHO-9KOHOMHUYECKUX TIPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMATBHON
Cpelbl, 0OCO3HaHHE TTI00aTHPHOTO XapaKTepa KOJOTHIECKUX MPoOIeM, OpUSHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY)KaroIIe cpeapl, IUIAHWPOBAHHWE IIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCIIEICTBUMN [T OKPYIKAIOIIEN CPELBI;

8) LIEHHOCTH HAyYHOT'0 MO3HAHUSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYeCKONH HayKH Kak cQepbl 4YeJOBEUeCKOH MAEsITeNbHOCTH, JTAamloB €€
pPa3BUTUA W 3HAYUMOCTH JUISI PAa3BUTHUS IUBWIM3AINH, OBJIAJCHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYI0 W HCCICNOBATENBCKYIO JESITeIThHOCTD
WHMBUTyaJIbHO U B TPYTIIIE.

6.2. B pesynbraTe M3ydeHHs MaTeMaTHKd Ha ypPOBHE CPEIHEr0 OOIIEeTOo
obpazoBanusi y oOydgaromierocs OyayT chOpMHUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEHCTBUS, PETYISATHBHBIC YHHUBEpPCAIbHBIE Y4YEOHBIE JMEWCTBUSA, COBMECTHAsS
NEeSATETHHOCTD.

6.2.1. Y oOyuaromerocs OyayT chopMUPOBaHBI cCienyiomme O0a30BbIe
JOTUYECKHE ACWCTBHS KaK dYacTh IO3HABATENbHBIX YHHUBEPCAIbHBIX YYEOHBIX
JICUCTBUN:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOIIEHWUH MEXAYy MOHATHIMH, (OPMYyIUPOBATH
oTpeieTICHUs] TIOHSITHI, YCTAaHABINBATH CYIIECTBEHHBIA NMPU3HAK KJIACCU(PUKAIINH,

OCHOBaHU:A AJIsA 0606H_ICHI/I}I 1 CPAaBHCHUS, KPUTCPUHU ITPOBOJUMOI'O aHAJIN34;



BOCIPUHUMATh,  (GOPMYyIHpPOBaTh M  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIEC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE;

BBISIBJISITh ~ MAaTeMaTHYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTUBOpeurs B (DaKTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpEAaratb
KPUTEPHUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUMIA;

JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKIACHUU (IpsIMBIE M OT NPOTUBHOIO), BBICTPAMBATH APTyMEHTALMIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 0O0CHOBBIBATh COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

BbIOMpaTh CMoco0 pemeHus ydeOHOW 3adaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpAaTh HauOoyiee MNOAXOASAIMIMI C  y4€TOM
CaMOCTOSITEJIbHO BbIICICHHBIX KPUTEPUEB).

6.2.2. Y oOyuaromerocs OyayT chopMuUpOBaHBI cCienyionme O0a30BbIe
UCCJIEIOBATENIbCKUE JIEUCTBUSL KaK 4YacTh IO3HABATENbHBIX YHUBEPCAJIbHBIX
y4€OHBIX JIEHCTBHIA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEuUUe,  MNpodseMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

MPOBOAMUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIECIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;

CaMOCTOSITENILHO (HOpMyTUpOBaTh 0OOOIICHHSI M BBIBOJABI 10 PE3YJIbTaTaM
NPOBENEHHOTO  HAOJIONEHMS, HUCCJEJOBAaHMs, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIPOILIECCa, a TaKKE BBIIBUTATH

MNpCAIOJOXKCHHA O €0 PAa3BUTHH B HOBLIX YCIIOBHAX.



6.2.3. Y oOyuatomerocst OyayT coOpMHUpOBaHBl yMEHHS paboTaTh C
uHpOpMaIied Kak 4acTh IO3HABATEIBHBIX YHUBEPCAIBHBIX YUSOHBIX JICHCTBUI:

BBISIBJISITH 1eDUIINTH HHPOPMAIINH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOTIPOC U JUIsI PEILICHUS 3a/1a9H;

BBIOMpaTh HHPOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX TUTIOB, aHATM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIUIO PA3TUYHBIX BHUAOB H
dbopMm mpeacTaBICHUS;

CTPYKTYpUPOBaTh MH(DOpPMAIINIO, TIPEACTABIATh €€ B pa3iIuuHBIX (popmax,
WLTIOCTPUPOBATH IPaPUICCKH;

OLICHUBATh HAJIEKHOCTh uHpOpMaIUU o CaMOCTOSITEIILHO
c(OpMYyJIUPOBAHHBIM KPUTEPHSIM.

6.2.4. Y obyuatomerocs 0ymyT chopMUpPOBaHBI YMEHHUSI OOIIEHUS KaK 9acTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUI:

BOCTIPUHUMATh ¥ (OPMYIUPOBATH CYKIACHHS B COOTBETCTBHH C yCIOBUSIMHU
U [EISIMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaxX, /aBaTh MOSICHEHHS MO XOIy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATH TIOJTYYSHHBINA Pe3yIbTarT;

B X0JIe OOCYXKJEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBbl,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJIEH, HAIICJICHHBIE Ha IOUCK
pCIIICHUs, COIOCTABIISATH CBOM CYXKICHHUS C CYXICHUSMH APYTUX YYaCTHHUKOB
auanora, oOHapy)KMBaTh Pa3MuMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOH (opme
(GbopMyIHpPOBATH PA3HOTIIACHS], CBOH BO3PAKEHIS;

MPEJCTABISTH PE3YIbTATHI PEHICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIeIOBAHNS,
NPOEKTa, CaMOCTOSATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHHS C Yy4ETOM 3amad
Npe3eHTAlNd U OCOOCHHOCTEH ayAUTOPUH.

6.2.5. YV oOyuatomerocsi 0ynyT chhopMUpPOBaHbBl YMEHUSI CaMOOpPraHU3aIiN
KaK 4acCTh PEryJISTUBHBIX YHUBEPCAIBHBIX YUEOHBIX TCHCTBUN:

COCTaBJIATH IUIAH, AITOPUTM PEIISHHUS 3a/1a49H, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh

Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALINH.



6.2.6. Y obOyuaromerocst Oyayt cpopMupoBaHbl YMEHUS CAMOKOHTPOJISI KaK
YacTh PETYJISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX IEHCTBUI:

BJaJ€Th HABBbIKAMM  [IO3HABATEIIbHOM  pe(dieKCMM Kak  OCO3HaHUS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yJbTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHMBAaTh COOTBETCTBUE pe3ylbTaTa I€d U YCJIOBUSM, OOBACHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

6.2.7. Y oOyuatomerocss OynyT chOpMUPOBaHBl YMEHHS COBMECTHOM
NEeSATETbHOCTH:

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaTbHOU
paboThl TpHU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOW palOThI, pacHpeneisiTh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
000011aTh MHEHHUS] HECKOJIBKUX JIFOJIEN;

y4acTBOBaTh B IPYMIOBHIX (hopmax paboThl (00CyxkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMH YICHAMHU KOMAaHJbI, OLICHHWBATH
KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAaMHU B3aUMO/ICHCTBUSI.

6.3. [IpeameTHbIe pe3ynbTaThl OCBOEHUS (heaepanbHOi pabodeil mporpaMmbl
0 MaTeMaTHKe MPEACTABJICHBI MO ToaM O0yUeHHUs B paMKaX OTAEIbHBIX y4eOHBIX
KYPCOB B COOTBETCTBYIOILIMX pa3ziesiax HACTOSIIEH MPOrpaMMBbl.

7. Y4eOHslif Kypc «Anredpa u Hauajga MaTEMaTUYECKOTO aHATH3a».

7.1.1. YueOnbii kypc «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaIu3a»

SBISIETCS. OJHUM W3 HamOOJIee 3HAYMMBIX B TIPOTpaMMeE CPEIHETO OOIIeTro



oOpa3oBaHMsi, MOCKOJbKY, C  OJHOW  CTOpPOHBI, OH  OOecrHeYnBaeT
WHCTPYMEHTAJIbHYIO 0a3y NJisi M3y4eHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Ipyrol  cTOpoHbl, (GOPMHUPYET JIOTMYECKOE U  aOCTPAKTHOE  MBIIICHUE
oOydJarormuxcsi Ha YpOBHE, HEOOXOJUMOM [Jii OCBOCHUS WH(pOpMATHKH,
0OIlIeCTBO3HAHMS, UCTOPUHU, CIOBECHOCTH U JPYrMX AWCHMIUIMH. B pamkax
JAHHOTO Y4YeOHOro Kypca oOydarouuecs OBJIaJE€BalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOW  HayKu, KOTOopas  GOpMyIHpyeT CBOM  JOCTIDKCHHS B
MaTeMaTu4yeckou dopme.

7.1.2. YueOHbld Kypc anreOppl W HadaJl MaTEeMaTHYECKOTO aHalu3a
3aKJIa/IbIBAa€T OCHOBY JIJISi YCIEIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHH,
OMOJOTMK, TIOHUMAaHUSI OCHOBHBIX TEHJCHLMHA Pa3BUTUS DKOHOMHKUA U
0OIIIeCTBEHHOM KU3HHU, ITO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOIb30BaTh WX JUISl JaJIbHEUILIEro
00pa3oBaHMs U B MOBCEIHEBHOM *U3HU. OBlajieHne a0CTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIIUSIMU anreOppl M MaTeMaTHYECKOTO aHallu3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBI0O MUHIYKIIUA U PACCYXAAaTh NEAYKTHUBHO, UCIIOIH30BAThH
00001IeHe W KOHKpETHU3alluio, a0CTparupoBaHWE U aHaJOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

7.13.B xome wu3yueHuss yueOHOro Kypca «Anrebpa u Hayana
MaTEMaTUYECKOro aHalin3a» OO0yyalolluecs MOJy4YaloT HOBBIA OMBIT PELICHUs
MPUKIAAHBIX 33724, CAMOCTOSITEILHOTO TIOCTPOCHUS MAaTEMaTUYECKUX MOJeNeH
pEaNbHBIX CHUTYaIllMi, WHTEPIPETAIMU TOJYYCHHBIX PEIICHUNA, 3HAKOMSTCS C
npUMeEpPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

7.1.4. Y4eOHbIil Kypc 00J1alaeT BOCIUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepuall, CrocoOCTBYIOMIUNA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHelUPUKy Y4EeOHOH IesITeNbHOCTH,
TpeOyroleld MPOIOJKUTETLHON KOHIIEHTPAIlMM BHUMAaHUS, CaMOCTOSATEIbHOCTH,

AKKYPAaTHOCTHU N OTBCTCTBCHHOCTH 34 HOJIy‘-ICHHBIﬁ pe3yJibTar.



7.1.5. B ocHOBe MeTOAMKHN 00y4YeHHs anredpe v HavyajgaM MaTeMaTHYeCKOro
aHaJIn3a JIKUT ACSITETbHOCTHBIN NMPUHIUI 00YUIEeHHUS.

7.1.6. B ctpykType yueOHOro Kypca «AinreOpa u Hadajga MaTeMaTHYECKOrO
aHaIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOANYECKUE TUHUU: «YHucna
U BBIYUCIICHUs», «DyHKIIMK U rpaduKkn», «YpaBHEHUS M HEpaBeHCTBa», «Havana
MaTEeMaTUYeCcKoro aHamu3a», «MHoxecTBa M JIoTMKa». Bce OCHOBHbIE
COJIEPIKaTEIbHO-METOUUECKIE JMHUM H3Y4YalOTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHUss Ha YpPOBHE cpeAHero oOuiero oOpa3oBaHMs, €CTECTBEHHO JAOIOJIHSAA
Jpyr Ipyra U MOCTETNEHHO HACHIIasCh HOBBIMH TeMaMM U pazzaenamMu. J(aHHBIHA
yu4eOHBId KypC SBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY O0ObequHseT B cebe
COJIEpP’)KaHUE HECKOJIbKMX MAaTeMaTH4YEeCKUX JUCIHUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKUM aHaIu3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
agoruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBarOT Bc€ Ooiee
IMIMPOKUM MaTeMaTHYECKUM ammapaToM, Yy HUX IOCIEN0BaTENbHO (hopMmupyercs
Y COBEPILECHCTBYETCS YMEHUE CTPOUTh MATEMAaTHYECKYI0 MOJENIb pealbHOU
CUTyalluu, IPUMEHATh 3HAaHUS, NOJIyYEHHBIE [P U3yYEHUU YUEOHOro Kypca, 1Jis
peIIeHusI CaMOCTOSITENFHO CHOPMYIUPOBAHHON MaTEeMAaTUYECKON 3aauH, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

7.1.6.1. ConepxxkaTenbHO-METOANYECKAsA JUHUS «YuUCaa W BBIUMCICHUS»
3aBepiIaeT (OPMUPOBAHHWE HABBIKOB HCIOJIb30BAHUS JEHCTBUTENbHBIX YHCEN,
KOTOpO€ OBbLJIO HAayaTo Ha YpOBHE OCHOBHOTO o0miero oopaszoBanus. Ha ypoBHe
cpenHero obimiero oOpa3oBaHHs 0C000€ BHHMAHHE YAEnseTcs (OPMUPOBAHHUIO
HABBIKOB PAIlMOHANbHBIX BBIUYMCICHUN, BKIIOYAIOMIUX B ce0s MCIOJIb30BAHHE
pa3nuuHbIX (OpM 3amMCcH YHUClIa, YMEHHE JelaTh NPUKHUJAKY, BBIIOJIHATH
npuOIMKEHHBIE BBIUMCICHMSI, OLICHWBATh YHCIOBBIE BBIPAXKEHHUSA, pabOTaTh C
MaTEMaTUYECKUMHU  KOHCTaHTaMu.  MHOXeCTBa  HaTypajbHbIX,  LEINbIX,
palMOHAJIbHBIX W JIEUCTBUTENIBHBIX  YHCEN  JOIMOJIHAIOTCA  MHOYKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxJaoM H3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOICTBEHHbIE €My cleuu(pUUecKue 3anadyd M OIepaluu: JEJICHUE HaLEeNo,

OIICPUPOBAHUC OCTATKaMM Ha MHOXCCTBC MCJIBIX YHCCII, 0ocoObIe CBOMCTBa



paIMOHAIBHBIX U WPPAINMOHAIBHBIX YKCEN, apu(PMETHIECKUE OMepariui, a TaKKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronapsi mocnenoBaTenbHOMY PACIIMPEHUIO KPYyra HMCIOJIb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TPUMEHEHHUS IS PEUICHUsS PAa3INYHbIX 3a/71a4
dbopmupyeTCsi peACTaBlIeHUEe O €AMHCTBE MAaTEMaTUKH KaK HayKHM M €€ poju B
MOCTPOEHUU MOJEeNIeld pealbHOr0 MHUpA, IMUPOKO MCMOJB3YIOTCS 0000IIeHrne U
KOHKPETH3aIHSI.

7.1.6.2. JIluans «YpaBHEHUSI U HEPABEHCTBAa» PEAM3YETCS HA NMPOTSHKEHUU
BCcero oOy4eHHsl Ha YPOBHE CpPEIHETO 001Iero o0pa3oBaHus, MOCKOJIBKY B KaXKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynbTaTe OoOydYarouiMecs OBJAJEBAIOT PA3NIMUYHBIMU  METOJAaMHU  PEIICHHUS
paIMOHAIBHBIX, HWPPANMOHAIBHBIX, TIOKA3aTEJbHBIX, JIOTAPU(PMUYECKUX W
TPUTOHOMETPUUECKUX YypaBHEHHI, HEpPaBEHCTB W CHUCTEM, a TakKXKe 3ajad,
comepxanmx napamerpbl. [lomydeHHblE yMEHHS IIMPOKO HCIOJIb3YIOTCS MpHU
UCCIeNOBaHNH (DYHKIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4 ¥ 3aJa4 Ha HAaXO0XKJIEHWE HAWOOJIbIIUX U HAUMEHBIINX 3HAYCHUN (DYHKIIMH.
JlanHasi copepkarenbHasi IMHUS BKIIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBINIOJIHATh ~ pacy€Thl 1o  dopMmynaMm, MOpeoOpa3oBaHUsl  PAIMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUHM, a TaKXKe BBIPAKEHUH,
COJIepKalX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
MaTepuana MPOUCXOAUT  JayibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS OOYYarOMMXcs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxaeHudd, pabOTl €  CHMBOJBHBIMH  (opMamMu,  MIPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraeT d(QQGeKTUBHbIE HMHCTPYMEHTBHI [JISl PEIICHUS MPAKTHYECKHX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
S3bIKA HAYKHU.

7.1.6.3. ConepxatenpHo-MeTonnueckas JuHUS «DyHKIUKM U rpadukm»
TECHO TMEPEIJIETAETCs C APYTUMU JIMHUSIMU Y4EOHOTO Kypca, MOCKOJbKY B KaKOM-

TO CMBbICIIE 3aJa€T IIOCIEIOBATEIbHOCTh W3y4YeHHs Marepuana. M3yuenue



CTCNEHHOM, TOKa3aTeIbHOW, JIOTApUPMUYECKOW U  TPUTOHOMETPHUUECKHX
(byHKIHMI, X CBOMCTB U rpauKOB, UCHIOIb30BaHUE (DYHKUIUN IS pEIIeHUs 3a1a4
U3 JpPYruxX Y4eOHBIX MPEAMETOB U pPEATbHOM >KU3HU TECHO CBSI3aHO Kak C
MaTEMaTUYECKUM aHaJu30M, TaK M C PEIICHHEM ypaBHEHUN M HepaBeHCTB. llpu
3TOM OOJIbIlIOE BHUMaHUE YAeisieTcss (OPMHUPOBAHUIO YMEHUS BBIPAXKATH
dbopMmynamMu 3aBUCHMOCTH MEXKIY PpAa3IUYHBIMUA BEJIMYMHAMM, HCCIIEIOBAThH
noJlyueHHble (DYHKLNHU, CTPOUTHh UX Tpaduku. Marepuan 3Toi comeprkaTeabHOU
JVHUY HalleJeH Ha pPa3BUTHE YMEHHUM M HaBBIKOB, MO3BOJSIONIMX BbIPAXKAThH
3aBUCUMOCTH MEXJAYy BEIUYMHAMH B pa3IU4HON (opme: aHAIUTUYECKOM,
rpajuueckoii u  cnoBecHoil. Ero wu3yueHume cmocoOCTByeT  pa3BUTHUIO
QITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOILEHUIO M KOHKPETHU3aluH,
VCMOJIb30BAaHUIO AHAJIOTHU.

7.1.6.4. ConepxxarenbHast auHus «Hauvanma MaTeMaTM4YeCcKOro aHaiu3a»
MO3BOJISIET CYHIECTBEHHO pACIIMPUTh KPYr Kak MaTeMaTH4eCKuX, TaK u
NPUKIATHBIX 3a]a4, JOCTYMHBIX OOYyYaloIIMMCA, TaK KaK y HHUX TOSBIAETCS
BO3MOYKHOCTh CTPOUTDH TPa(UKHU CIOXKHBIX (DYHKIHMI, ONpeaensiTh UX HauOObIlINe
Y HAaUMEHbBIINE 3HAYEHUS, BRIYUCITH IUIOMAAN PUTyp U OOBbEMBI Tell, HAXOAUTh
CKOpPOCTH M YCKOpEeHHus mpoleccoB. J[aHHas conep:kaTesibHasl JIMHUS OTKPHIBAET
HOBBIE BO3MO>KHOCTH MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIel peasIbHbIX CUTYalIUM,
NO3BOJISIET HAXOJWTh HAWIy4Ilee pEUIeHWE B MNPUKIAIHBIX, B TOM YHCIIE
COIMAIbHO-A)KOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBAMHU MaTE€MaTUYECKOIrO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pPAaCIO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O
BBIAAIOLIMXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ PAa3BUTHA MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

7.1.6.5. ConepxarelbHO-MeTOIMYeCKass JIMHUS «MHOXECTBa W JIOTHKa»
BKJIIOYAET B C€0S AJIEMEHThl TEOPHUH MHOXKECTB W MAaTEMaTH4YE€CKOW JIOTHKH.
TeopeTnKo-MHOKECTBEHHbIE TIPE/ICTABIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOU

MaTeMaTHKHU U MpeJiaraloT HauboJiee YHUBEPCATbHBIN S3bIK, 00bETUHSIONINI BCE



pasgensl  MaTeMaTUKM M €€  NPWIOXKEHHWM, OHHM  CBA3BIBAIOT  Pa3HbIE
MAaTEMATHYECKUE AUCLUUIUIMHBI U UX MPUIOKEHUS B €IMHOE 1enoe. BaxxHO nath
BO3MOXKHOCTh OOYy4arolieMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMATHUKH M HCIOJIb30BaTh €r0 I BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEAyeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHMH | CJICIOBAHHE OIpPEIeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTebCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHIESCKOTO MBIIIICHHS.

7.1.7. B yueOHOM Kypce «Anrebpa ¥ Hadajga MaTeMaTHYECKOrO0 aHaIu3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJEIMPOBAHUS, KOTOPBIE IMPU3BAHBI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJEJNEeH C MOMOIIbIO amnmapara anreOpsl U
MAaTeMaTHYECKOTO aHajau3a, WHTEPIpPETAlMy IIOJYyYEHHBIX pe3yJbTaroB. Takwue
3a1aHus BIUIETEHBI B KK/ U3 pa3[eI0B IPOrpaMMBbl, IOCKOJIbKY BECh MAaTepHall
y4eOHOro Kypca IIMPOKO HCIOJb3YeTCs I pelIeHUs NMPUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIONIb30BaTh  AHAJIOTHIO, 0000maTh W KOHKPETU3HPOBATh  MpoOIeMy.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEHICHUS NPUKIAJHBIX 3a7a4
OpraHM3yeTCs B MPOLIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MAaTeMaTUYECKOTO aHAIU3a».

7.2. Paznen 1.

7.2.1. Yucna v BbIYUCICHHUS.

Paunonanbubie unciia. OObBIKHOBEHHbBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLIEHTOB st
peleHns NPUKIaAHbIX 3aa4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEATIbHOM KU3HH.

JlelicTBUTENBHBIE YHCla. PalMoOHaIbHBIE W HPPAUMOHAJIBHBIE YHCIA.

ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moayinb



JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIE BBIUMCIICHUS, MTpaBUIa
OKpYTJICHHS], IPUKHJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokaszareneM. buHoMm Herorona. Hcmonbs3oBanme
MOJIXOJAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YHUCEN AJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTruecknil KOpeHb HaTypajIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb € palUMOHAIBHBIM IIOKa3aTelleM W €€ CBOWMCTBA, CTENEHb C
JEHUCTBUTEIIBHBIM I10KA3aTEIIEM.

Jlorapupm umncna. CpoiictBa norapudpma. JlecsTUuHbIE W HATypaJbHBIC
aorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymeHTa. ApKCHUHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCIOBOTO apIyMEHTA.

7.2.2. YpaBHEHUSI U HEPABEHCTBA.

ToxnaecTBa M TOXIECTBEHHbIE NPe0Opa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE YpaBHEHUS M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pelIeHre HEPABEHCTBaA.

OcCHOBHBIE METO/IbI PEIICHUS LIETBIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOIOWIEHbl OT OJHOM IEpEMEHHOM. /[lesieHue MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHOrowieHsl ¢  LeIbIMA
kodpunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YMCIIOBBIX BBIPAKEHUM, COEPIKAIUX CTENIEHU U KOPHH.

WppannonanbHbie YPaBHEHUS. OcCHOBHBIE METO/BI pemeHus
VPpaLMOHAIBHBIX YPAaBHEHUM.

IloxasatenbHble ypaBHEHUSA. OCHOBHBIE METOJbI PELICHUS IMOKA3ATEIBHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaXXEHU, CONEPIKALUX JIOTapU(PMBI.

Jlorapupmuueckue YpaBHEHUS. OcCHOBHBIE METO/IbI peneHus
Jgorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIbI. ITpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHNN. Pelienue TpuroHoMeTpuyeCcKuX ypaBHEHUN.



Pemienne cucrteM IMHEHWHBIX ypaBHEHHMH. MarTpuma CHCTEMBI JIMHEMHBIX
ypaBHeHUIl. OnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOWCTBA, BBIYMCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPENCIIUTEIN Il PEUICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelieHue NpUKIAIHBIX 3a7a4 C IOMOILUBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IMIOCTPOCHHOW MOJEIU C
MIOMOUIBIO MATPHUI] U OTIPEICTUTEIIEH.

[TocTtpoeHne MaremMaTHYECKHX MOJENEH PEalbHOM CUTyalUH C ITOMOIIBIO
YpPaBHEHUN W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
KU3HH.

7.2.3. ®yHKUMH U TpaduKH.

Oyukuusi, cnocodbl 3amanus ¢GyHKUuU. B3aumHO oOpaTHble (QyHKIHU.
Komnozunus ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB HYyHKITUH.

Ob6nacTp ompeneneHuss U MHOKECTBO 3HaueHni QpyHkuuu. Hynu ynkuuu.
[TpomexyTku 3HaKomocTosiHCTBa. YETHBIE U HeU€THBIE QyHKIMU. [lepuonnueckue
¢bynkun. IlpoMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbospiiiee u HauMeHblee 3HauyeHus: QyHKIMKA HAa POMEXKYTKE.

JIluneitHasi, KBajpaTuyHasi W JOPOOHO-JIMHEWHAss (YHKUMU. DJIEMEHTapHOEe
UCCJIEIOBAaHHE U TOCTPOCHUE UX IpauKOB.

Crenennas GyHKUHUS C HATYpaJlbHBIM M 1I€JIbIM NTOKa3aTesneM. E€ cBolicTBa u
rpajuk. CpoiicTBa M TpaduK KOpPHS N-OM CTENEHH Kak (PYHKIMH OOpaTHOM
CTEIIEHU C HATYypPAJIbHBIM I10KA3aTEJIEM.

[TokazatenbHass u jnorapudmuyeckas (yHKIMHU, UX CBOMCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUN A peLICHUS] YpaBHEHUIA.

Tpuronomerpruueckass OKpPYXHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GyHKUUNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIbHBIE 3aBUCHMOCTH B pEAIbHBIX MPOLECCAX U SBICHUSIX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

7.2.4. Hayaja MaTeMaTH4E€CKOro aHaIn3a.



[TocimenoBaTenpHOCTH, CHOCOOBI 3aJaHUS MOCJIEdOBAaTEILHOCTEN. Merton
MaTEMaTH4YECKOU WHIYKIHH. MoHoTOHHBIE u OTPAHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHalm3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuieckas nporpeccuu. beckoneuno yObIBarorast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
porpeccuy. JINHENHBIN U SKCIIOHEHIMANBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TIPOTPECcCUH IS PELICHUS pealbHbIX 3aaad
MPUKJIAJHOTO XapaKTEpa.

HemnpepriBable (QyHKIIMM ¥ uX CBOMCTBA. Toukw pa3phiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [UJI1 PELICHUS HEPAaBEHCTB. lIprMeEHEHHE CBOWCTB HENPEPBIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npou3BojHble GyHKUMU. OnpeaeneHue, reoMeTpUIeCcKuil
U (QU3NYECKUN CMBICT TMPOU3BOJHON. YpaBHEHHME KacaTelbHOM K Tpaduky
byHKIUY.

[IpousBogubsie  smeMeHTapHbix  ¢GyHkiuil.  [IpousBogHass  cymMBlI,
MPOU3BEJEHUS, YACTHOT'O U KOMITO3UIIMHU (PYHKIUH.

7.2.5. MHOX€eCTBa U JIOTHKA.

MHOXeCTBO,  omepauuu  HaJ  MHOXECTBAMHM W HX  CBOWCTBA.
Juarpammel Ditnepa—BenHa. [I[puMeHeHre TEOpETUKO-MHOXKECTBEHHOTO arnapara
JUIS. OIIMCAHUSL PEATbHBIX MPOLIECCOB U SIBICHUM, NMPU PELIICHUM 33Ja4 U3 JAPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHYE€CKOrO0 OOBEKTa, CIEICTBUE,
JI0KAQ3aTENbCTBO, PABHOCHIIBHBIE YPABHEHUS.

7.3. Paznen 2.

7.3.1. Uncna v BbIYKCICHHUS.

Harypanbnbie u nensie yncia. [IpuMeHeHrne npu3HaKoB JIEIMMOCTH LEIBIX

qyucell, HauOonbInuii obmuii aenutens (mamee — HOJ]) m HamMeHsblee oOlee



kpatHoe (nanee -HOK), ocrarkoB nmo monyinto, anroputMma EBkinuaa s pemeHus
3aJ1ay B LEJbIX YHACAX.

KomnekcHble uucna. AnreOpanueckass U TpUTOHOMETpUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcna. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yucaamMu. M300pakeHHuEe KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-o¥i creneHrd U3 KOMIUIEKCHOTO uucia. [IpuMeneHue
KOMIUIEKCHBIX YHCEJN I PelIeHus (PU3MUECKUX U TE€OMETPHUUECKHX 3a/au.

7.3.2. YpaBHEHUSI U HEPABEHCTBA.

CucremMa M COBOKYNHOCTb YpPaBHEHHWH M HEPAaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUUYECKHX  YpPAaBHEHUH C  IOMOUIbIO
TPUTOHOMETPUYECKOW OKPYKHOCTHU. PenieHne TpuroHoMeTpuYECKUX HEPABEHCTB.

OCHOBHbIE METOABl pELICHUS NOKAa3aTeNbHBIX U  JIOTapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS CHUCTEM M COBOKYIIHOCTEH pallMOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEILLICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
KU3HU, UHTEPIPETALUs OJyUYEHHBIX pE3YyIbTATOB.

7.3.3. ®ynkunu u rpaduKH.

I'paduk xommozuimu ¢yHkuuid. ['eomerpuueckue oOpa3pl ypaBHEHUN U
HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKIIMH, UX CBOWCTBA U TpapuKU.

I'padnyeckue MeTonbpl pelIeHUs YpaBHEHMHW M HEpaBeHCTB. ['paduueckue
METO/Ibl PEIIECHNUS 3a]a4 ¢ IapaMeTpamH.

Hcnonb3oBanne rpadukoB (GyHKIUN IS HMCCIEAOBAHUSA TPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMKAIOT NPU PEUICHUM 3aJad U3 IPYIMX Y4eOHbIX

IIPEAMETOB U PEATIbHOM KU3HHU.



7.3.4. Hauana MmaTeMaTU4ECKOTO aHAIN3a.

[IpumeneHne NpoON3BOAHOM K MCCIETOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAaUMEHBIIETO  3HAYEHUH
HENpPepBhIBHON (YHKIIMH Ha OTPE3KeE.

IIpuMeHeHrne NPOU3BOAHOM JII HAXOXKJICHUS HAWJIydlIero pELICHHsS B
NPUKIAAHBIX 3aJadyax, Ui OINPENEICHUs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJJaHHOTO (POPMYIION MK TPaPUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. llepBooOpa3Hbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

WHurerpan. I'eomeTpuueckuit CMBICII HHTErpaa. Brruncienne
onpeae€éHHoro uuTerpaia no gpopmyne Hetorona—Jleitbuua.

[Ipumenenne uHTErpana Ijas HAXOXKICHUS IJIOLWAAEH IIOCKUX (uryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Ipumepbl pemenuid nauddepeHnranbHbIX yYpaBHEHUN. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB € MOMOILIbI0 U depeHInantbHbIX
YPaBHCHUU.

7.4. Ilnanupyemple TpeIMETHBIE pe3yJdbTaThl OCBOCHHUA (eaepaabHOU
pabouell mporpamMmbl ydeOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYEeCKOTO
aHaiM3a» Ha yriyOJIEHHOM YpOBHE Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHusl.

7.4.1.B pesynprare wu3ydeHus pazgena | oOydarOmMACS TMOTYIUT
CIIeyIOIINE MPEAMETHBIE PE3YJIbTAThI 110 OTAEIBHBIM TEMaM pabodell mporpaMmsl
yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHATHN3ax»:

7.4.1.1. Yncna v BEIYUCICHUS:

CBOOOZHO ONEpUPOBATh MOHATHAMH: PALUOHAIBHOE YUCIO, OECKOHEUHas
nepuoanyeckass JIpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
paLMOHANBHBIX U IEUCTBUTENBHBIX YACEII, MOYJIb IEHCTBUTEIBHOIO YUCIIA,

OPUMEHATh ApOOM M MPOLEHTHI JUIsl PEIICHUs NPUKIATHBIX 3a4ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

IPUMEHATh NPUOJIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY

Y OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOJHO OIEpPUpPOBaTh IMOHSATHEM: CTEMEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU EHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPaKTUYECKUX 3a]a4 U NIPEJCTaBICHUSA JaHHBIX;

cBOOOJHO OMEpUPOBATH MOHATHEM: apu(PMETUUECKUN KOPEHb HaTypalbHOU
CTEIICHU;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKAa3aTENIEM;

cBOOOZHO OMEpUPOBaTh MOHATHSAMH: JIOTapudM dHCIA, ACCATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO OIEPUPOBATh MOHATUSIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUpPOBATh NMOHATUAMU: aPKCUHYC, apKKOCHHYC M apKTaHI'€HC YUCJIOBOTO
apryMeHTa.

7.4.1.2. YpaBHEHHS U HEPABECHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: TOKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIMyYHble METOAbl PEIIEHUS pPALMOHAIBHBIX U JpOOHO-
pAaUMOHAIBHBIX ypPaBHEHWH, NPUMEHATH METOJ WHTEPBAJIOB JUISl PELICHUA
HEPAaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHSIMH: MHOIOWIEH OT OJHOW INEpEMEHHOMH,
MHOTOYJIEH C IedbMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSThH
JIeJICHME MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOJHO OMEpPUpPOBATh MOHATHSMH: CHUCTEMa JUHEHHBIX YpaBHEHUH,
MaTpula, ONPENEINUTENb MaTpPULbl 2X2 HU €ro TEOMETPUYECKUUA CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMNpeaenuTeNss 2 X 2 i BBIYUCICHUS €ro 3HauyeHWs,
IPUMEHATh ONPEICIUTENM Ul PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpULl W OINPEAECIHUTEIEH,

UHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;



UCIIONIb30BaTh CBOMCTBAa JCHCTBHM C KOPHAMU M TpeoOpa3oBaHuUs
BBIPAKEHNH;

BBINOJIHATH [IPEOOPA30BAHNS YUCIIOBBIX BBIPAXKEHUMN, COAEPKAIINUX CTEIIEHU
C paLlMOHAJIBHBIM MOKa3aTeJEM;

UCII0JIB30BaTh CBOMCTBA aorapudmoB UL npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOJHO OMEpUPOBATh MOHATHAMH: HPpPalMOHAIbHBIC, MOKa3aTeNbHbIE U
Jgorapu(pMuUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIbHBIX
NEPEXOJ0B HJIA OCYILIECTBIISAA POBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMyibI IS
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM;

CcBOOOJHO OMEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  pEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJIETTUPOBATh peajbHble CHUTyalldd Ha f3bIKE aireOpbl, COCTABIATH
BBIDAKCHMSI, YpPaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C HCIIOIb30BAaHUEM arlrapaTa ajareopsol.

7.4.1.3. ®yukiuu u rpaduKu:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIMSI, CIOCOOBI 3aJaHus (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMHA, TpapuK QyHKIHH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpadUKoB PyHKLNH;

CcBOOOJHO OMEpUPOBATH MOHATUSMU: OOJACTH OMPEACNICHUS U MHOXKECTBO
3HaYeHUHN QPYHKIMU, HYJTU PYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh NOHATUAMU: YETHbIE U HEYETHbIE (DYyHKLUH,
nepuoanueckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (yHKLMH, HaumOojbllee M HauMEHbllee 3HaueHue (yHKUMU Ha
IIPOMEIKYTKE;

cBOOOJHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs (PYHKLNSA C HATYpaJIbHBIM U

HeIbIM TIOKaszareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHbIM M LEIbIM



nokasaresnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

ONepUPOBATH TMOHATUSAMH: JIMHEHHAsA, KBaJIpaTW4yHas U ApoOHO-TMHEHHas
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOEHHUE UX TPapUKOB;

CBOOOJHO OINEPHPOBATH MOHATHAMM: IMOKa3aTeNbHas W Jiorapudmuyeckas
¢yHKIMM, MX CBOWCTBA M TrpaduKH, UCHOJIB30BATh UX TIpaduKd I PELICHUS
YPaBHEHUH;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONIb30BaTh Trpadukd (QYHKIUM Ui UCCIEJOBaHMS MPOLIECCOB U
3aBHCHUMOCTEH MpPU pEIIeHUM 3a7ad U3 APYTHX Y4eOHBIX MPEAMETOB U PeajbHOIl
KHU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMH;

7.4.1.4. Hauana MaTeMaTH4ECKOTO aHAIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMU: apupMETHUYECKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIAsi T€OMETPpUYECKasi MPOTrpeccHsi, TMHEUHBIN U
AKCTIIOHEHIMATIBHBIN POCT, GOpMyJIa CIOKHBIX MPOLEHTOB, UMETh MPECTaBIEHUE O
KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUU [UIS pEIICHUs pPeajbHBIX 3a/ad MPUKIIAJIHOTO
XapakTepa;

CBOOOJHO ONEpPUPOBATH MOHATHUAMU: IMOCIEJOBATEIBHOCTh, CIOCOObI
3aaHus MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE u OrpaHUYEHHbIC
MOCJIEI0BATEIHHOCTH, IOHUMATh OCHOBBI 3apOXKJICHUS MAaTEMAaTUYECKOTO aHaln3a
KaK aHajin3a 0ECKOHEYHO MaJbIX;

CBOOOJHO OINEPHPOBATH MOHATUSAMH: HENpPEPBIBHBIE (YHKIMH, TOYKH
pa3pbiBa rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOJHO ONeEpUpOBaTh MOHATHEM: (DYHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHSTH CBOICTBA HEMPEPHIBHBIX (DYHKIUI I peleHHs 3a1a4;

CcBOOOZHO OMEpUPOBATh MOHATHSAMH: TIepBas M BTOpas MPOU3BOAHbBIC

byHKIMY, KacaTenbHas K rpaduky GyHKIUU;



BBIYUCTISITh MPOU3BOAHBIE CYMMBbI, MIPOU3BECHUSI, YACTHOTO U KOMITO3UIUU
IBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (DYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3MYECKUM CMBICI MPOU3BOJAHOM s
pelieHus 3aaad.

7.4.1.5. MHO>XecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATH  TMOHATHSAMHU: MHOXECTBO, OIEpalud  HaJ
MHOKECTBAMU;

UCIIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  anmapaT [Jisi  ONUCAHUS
peaNbHBIX TPOILIECCOB U SBJIICHHWM, MPU PEIICHWH 3a7a4 W3 APYTHX Y4eOHBIX
PEAMETOB;

CBOOOJHO OIEpUPOBATh MOHATUAMH: OMpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTeMAaTHUYECKOTO 00BEKTa, JOKA3aTeIhLCTBO, PABHOCUIIHHBIC
YpPaBHEHUS U HEPABEHCTRBA.

7.4.2. B pesynpTaTe WuU3y4YeHUs pazaena 2 oO0ydarouuics IMOJy4YUT
CIEeNyIONe TMPEAMETHBIC PE3yNbTaThl IO OTACIBHBIM TeMmaM (deaeparbHON
pabouell mporpamMmbl ydeOHOTO Kypca «AnireOpa W Hadajga MaTeMaTHYEeCKOTO
aHaJIN3a»:

7.4.2.1. Yncaa ¥ BEIUMCIICHUS:

CBOOOJHO OIEpUPOBATh IMOHATUSMU: HATypajJbHOE U 1I€JI0€ YHCIIO,
MHOXECTBa HATypaJbHbIX U IIEJIBIX YUCEJ, MCIOJb30BaTh MPHU3HAKU JIEIMMOCTU
uenbix uncen, HOJl u HOK naTypanbHbIX uMcen A1 pelieHus 3aa4, TPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OIEPUPOBATh TOHATHEM OCTaTKa IO MOJMIYJIO, 3alKChIBAThH
HaTypaJibHbIE YKUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEPHPOBATH MOHATHUSMHU: KOMILIEKCHOE YHCIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIIATh KOMILIEKCHBIE YMCJIa B alre0Opandeckoud u
TPUTOHOMETPHUYECKON (pOopMe, BBIMIOJIHATH apu(dMETHUECKUE ONepalii ¢ HUMU U
M300pakaTh Ha KOOPIMHATHOMN TIOCKOCTH.

7.4.2.2. YpaBHEHHS U HEPABECHCTBA:



cBOOOJHO OMEpUPOBATh MOHATHIMH: HPpPALMOHAIBHBIC, MOKa3aTelbHbIE U
jgorapu(pMUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHIIBHBIX TEPEXO0/I0B;

OCYIIECTBISATH OTOOp KOpPHEH TpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJHO OINEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoaumble (GOpPMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJHO OMEPUPOBATH MOHATHIMH: CUCTEMA U COBOKYMTHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCWJIbHBIE CHCTEMbI M CHUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUs
CHCTEMBI U COBOKYITHOCTEH pallMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

permaTh panyoHabHbIE, UppanroHaIbHbIE, MOKa3aTebHbIE,
norapupMUUECKUe W TPUTOHOMETPHUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJieprKalle MOAYJIH U IapaMeTphl;

NPUMEHSTH rpaduyecKre METObI Ul PEelICHHs] YpaBHEHUI 1 HEPABEHCTB, a
TaKXke 3aJa4 ¢ IapamMeTpaMu;

MOJICIUPOBaTh peajibHble CUTyallMd Ha S3bIKe aiaredpbl, COCTABIATH
BBIDQ)KEHUS, YpaBHEHUS, HEPAaBEHCTBA M HMX CHCTEMBl IO YCJOBHIO 3ajauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIH pe3ybTar.

7.4.2.3. ®yHKIIUH U rpaduKu:

CTPOUTHh TpaPUKU KOMIO3ULIMK (GYHKIUH C TOMOUIBIO 3JIEMEHTApHOTO
MCCIIEIOBAHMSI ¥ CBOWCTB KOMITO3UIIMH JBYX (PYHKLIUH;

CTPOUTH TEOMETpUYeCcKHe oOpa3pl YpaBHEHHMM M HEpPAaBEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJHO OMNEpPUPOBATH TMOHATHAMH: TpadUKud TPUTOHOMETPUUECKUX
byHKIIHIA;

OpUMEHATh (QYHKIMUA [ MOJEIMPOBAHUS M HCCIEAOBAHUS peabHBIX

HPOLIECCOB.



7.4.2.4. Hayaia MaTreMaTH4eCKOro aHajin3a:

UCIIONIb30BaTh  MPOM3BOAHYIO sl HCClIeAOBaHHMA  (YHKIUMU  Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI;

HAXOJUTh HaUOOJIbIIIEe U HAUMEHBIIIEE 3HaAUYEHUS QYHKIIUN HETIPEPHIBHOM Ha
OTPE3KE;

UCIOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXKJICHUS HAWIy4IlEero pelIieHHs B
OPUKIAJAHBIX, B TOM YHMCIE€ COLUMAJIbHO-3KOHOMHUYECKHMX, 3aJadax, s
OTpeNeseHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJol wiu
rpadukom;

cBOOOJHO OMNEpUPOBATH MOHATUSAMHU: [EPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTErpall, HaXOAUTh IEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (PYHKUUMNA W BBIYUCIATH
uHTerpan no gopmysne Hototona—JleliOuua;

HAXOJUTh TUIOLIAAM IIOCKUX (UTYP U OOBEMBI TEJl C TOMOLIBI0 UHTETPAIa;

UMETh MPEJCTABICHUE O MaTEeMaTUYECKOM MOJECIMPOBAHUM Ha MpUMEpPE
cocTaBiieHus nupepeHnanbHbIX YpaBHEHUM;

penaTh MPUKIAIHBIE 3a/a4d, B TOM YHUCJE COLUAIbHO-3KOHOMUYECKOTO U
($u3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaIN3a.

8. ®enepanpHasg paboyast mporpamma yueOHoro kypea «I'eomerpusi».

8.1. IlosicHuTeNnbHAs 3aMKUCKA.

8.1.1. 'eomeTtpus siBnsieTcss OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oO1ero o0Opa3oBaHusl, TaK Kak 00ecreuyrnBaeT BO3MOXHOCTh U3YYEHUs AUCIUILIUH
€CTECTBEHHO-HAYYHOW HANpPABIEHHOCTH M MPEAMETOB T'yMaHUTAPHOIO LUKIIA.
Jlornueckoe MbIIUIEHHE, (GOPMUPYEMOE TMpPH H3YYECHUH OO0YyJaroIIMMHCS
NOHSATUUHBIX OCHOB TE€OMETPUM, MpPH J0KA3aTebCTBE TEOPEM M IOCTPOEHUU
LEMOYKM JIOTMYECKUX YTBEPKIACHUI MpHU PEHIEHUH TE€OMETPUYECKUX 3ajad,
yYMEHUE BBIIBUTaTh W OMPOBEPIaTh TMIIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCS
IpU PEIIeHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTU (PU3NYECKHUX
3ajay.

8.1.2. Illenp ocBoeHus mnporpamMmbl ydeOHOro kypca «['eomerpusi» Ha

yIIyOIE€HHOM ypOBHE — pPa3BUTHE MHAWBUIYAJIbHBIX CIOCOOHOCTEH 00yUaromuxcs



Opu HM3yYEHUH TEOMETPHM, KaK COCTABIAIOIIEH MpeaMEeTHOW obnactu
«Matemartuka 1 UH(pOpMaTHKa» yepe3 oOecredeHrne BO3MOKHOCTU TPUOOpETeHNs
U UCIHOJB30BaHUs Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUM M JAEWCTBUH,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JJISl YCHEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

8.1.3. IlpuopuTeTHbIMU 3aladyaMM Kypca T€OMETpUM Ha YINIyOJEHHOM
YPOBHE, PACIIMPSIONIMMY U YCHIIMBAIOIIKUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

pacliipeHe NpeaCTaBICHHUs O TEOMETPUN KaK 4acTH MUPOBOU KyJIbTYphI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMUpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BAXHEHIINX MAaTEMaTHYECKUX MOJIENSAX, MO3BOJSIOLIUMX ONMCHIBATh M H3Yy4aTb
pa3HbIC SBJICHUS OKPYXKAIOIIET0 MUPA, 3HAHHUE MOHATHUIHOTO armapara 1no pasaeny
«CtepeomeTpusi» yueOHOro Kypca reoMeTpuu;

¢opMHpOBaHHE  YMEHHUs  BIAJETh  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHHUE UX IPUMEHSITb, YMEHHUS JOKa3blBaTh TEOPEMBI U HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHHUE YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOJIENSIX U B pEabHOM
MUPE MHOTOTPAHHHMKM M Tejla BpALLEHUS, KOHCTPYHUPOBAaTb I'€OMETPUUECKHE
MOJIETIH;

(bopMHpOBaHNE NOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOI'O MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJU AKCMOMATUKH TMpHU
MIPOBEJICHUU PACCYKICHUN;

(GopMHpOBaHHE YMEHMS BJIAJETh METOJAMHU J0KA3aTEJIbCTB U AJITOPUTMOB
pellieHusi, YMEHHUSI MX MPUMEHSITh, MPOBOJIUTH JOKA3aTENbHBIE PACCYKICHUS B
XOJI€ pELIEHHs CTEPEOMETPUUECKUX 3aau U 3a/1a4 ¢ IPAKTUYECKUM COAECPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU
000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIH AKCMOMATUKU B MPOBEJACHUN

JEeTYKTUBHBIX PACCYKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTYalbHbIX W TBOPYECKUX
CIOCOOHOCTEH 00yJaronuxcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIHLCKIX
YMEHUM, KpUTUYHOCTU MBIIUICHUS, UHTEpeca K U3YUEHUIO T€OMETPUH;

dbopmupoBanne (PyHKITMOHAILHONW TPAMOTHOCTH, PEICBAHTHOW T€OMETPUH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEW,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MOJYYEHHBIX PE3YJIbTATOB.

8.1.4. OCHOBHBIMU  COJIEpP)KATENIHBIMU  JIMHUSIMH ~ y4eOHOTrO  Kypca
«'eomerpua» B 10-11 knaccax saBusitorca: «lIpsiMble M IJIOCKOCTH B
IIPOCTPAHCTBE», «MHOTrOrpaHHuKN», «Tena Bpamenus», «BEKTopsl 1 KOOPAMHATHI
B IIPOCTPAHCTBE», «/|BHIKEHHUS B MPOCTPAHCTBE».

8.1.5. Chopmymnuposannoe B PI'OC COO tpeboBaHUE «yMETh OTIEPUPOBATH
MOHSATUSIMI», PEJICBAHTHBIX TEOMETPUU Ha YriIyOiaEHHOM ypoBHE oOydeHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIep)KaTelIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUW  pachpeiensercs He TOJbKO IO
coJiepKaTeJIbHBIM JMHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepanbHON paboueit
POTPaMMBbI, PacHpeNeNEHHBIM MO ToJaaM OOYyYeHHS, CTPYKTypPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamanuch HEOAHOKPATHO, YTO TIO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
cOOJII0/IeHUEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECCKUX TPEACTABICHUN O0yUYaIOIIUXCS, PACIIUPSS U yTiayOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3HU.

8.1.6. Ilepexoq K U3YYEHHIO TEOMETPUM Ha YIUIyOJEHHOM YpPOBHE

IIO3BOJIACT:



co3gath ycnoBus g auddepeHruanuu  00ydeHUs, IOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpaMM, O0O0eCeduTh YriyOonéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIICH yueOHoro npeamera «MareMaTuka;

MOJTOTOBUTh OOYYaIOIIUXCSl K MPOJOJDKEHHIO H3YYEHUS MAaTeMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKIY
001mmMM 1 podeccroHaIbHbBIM 00pa30BaHUEM.

8.2. Paznen 3.

8.2.1. IIpAmbIe U TIJIOCKOCTH B MPOCTPAHCTBE.

OcHOBHbIE TOHATHS CTepeoMeTpuu. Touka, TpsAMas, IIIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHM U CICACTBUS U3 HUX.

B3aumHoe pacmnonoxeHue MNpsSMBIX B IPOCTPAHCTBE: MEpECeKaroImecs,
napajjielbHble W CKpelMBaromuecs mnpsmbie. [Ipu3Haku CKpeluBarommxcs
npsambiX. [TapaniensHOCTh IPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapayljiebHbIe
psIMBbIE B TIPOCTPAHCTRBE, MAPAJIICIIBHOCT TPEX MPSAMBIX, TAPAILIETHHOCTD MPSIMON
u 1ockocT. [lapamienbHoe W LEHTpPAIbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHuUsA. I3o0pakeHue
buryp B mapayyiesibHOW MPOEKIHMU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMM, YTrOJI
MEXIy NpSIMbIMU B MPOCTpaHCTBE. [lapainenbHOCTh MIOCKOCTEH: NapayjieiabHbIe
IIJIOCKOCTH, CBONMCTBA IapaijIeIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl Ha IUIOCKOCTH: TETpasAp, Mapaulesienue],
MTOCTPOCHHUE CEYCHH.

[TepneHANKYISIPHOCTD MPSMOM U TIJIOCKOCTH: TIEPTICHAUKYJISIPHBIC TIPSIMbIC B
IPOCTPAHCTBE, MpsAMbIE MapajuleibHble U NEPHeHAMKYJISIPHbIE K IJIOCKOCTH,
OpU3HAK MEPIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TeopemMa O MpsMOoin
NepPHeHANKYJISPHON MJIOCKOCTH. OpTtoronajibHOe MPOEKTUPOBAHHUE.
[lepneHAnKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  ABYX

IIocKocTer. Teopema o TpEX NEPNEHINKYIAPaX.



Yrisl B POCTPAHCTBE: YIOJI MEXKAY NPSAMOW U IJIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrijla. TpEXIpaHHBIM MU MHOTOI'PDAHHBIE YTJIBIL.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

8.2.2. MHOTOTpaHHUKH.

Buapsl MHOTOrpaHHMKOB, pa3BEpPTKAa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpPsAMOYTOJbHBIA — HapaJUICNENUINE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBenHas teopeMa I[ludaropa. Ilupammpa: n-yrosnbHas nupamuza,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep W OOKOBBIX TIpaHel
IIPaBUIbHOW nUpaMuibl. IIpaBuiabHBIE MHOTOTPAaHHUMKM: IPABWIbHAS IIPU3Ma U
IIpaBWIbHAs IUpamMua, NPAaBWIbHAS TPEyrojbHas IHpaMuia M IPABUIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAadIp,
JOJIEKadIp U UKOCAdIP.

Boruncnenne 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaNu, VIJIbL.
[Inomaas OOKOBOW TOBEPXHOCTH U TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MUPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHOW MUPAMU/IBI.

CummeTpuss B MOPOCTPAHCTBE. DJEMEHTbl CHMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETpUS
napajuleenunea, CUMMETPHsS NPABUWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
IIAPAMHJIBL.

8.2.3. BexTopbl U KOOPIMHATHI B MPOCTPAHCTBE.

[IoHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTODP, IJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JICMCTBUS C BEKTOPAMU: CIOKECHUE

N BBIYUTAHUC BCKTOPOB, CyMMa HCCKOJBKHUX BCKTOPOB, YMHOXXCHHC BCKTOpPA Ha



yucio. CBoiicTBa ClIoKeHUsT BEeKTOpoB. CBONCTBA YMHOKEHHS BEKTOpa HA YUCIIO.
[TonsiTe KOMIUTaHApPHBIC BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3loXKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHAPHBIM ~ BEeKTOpaMm. [IpsMoyroibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsizb MEXIY KOOpDAMHATAMH BEKTOpa U
KOOpJIMHAaTaMU TOYEK. YTOJd Mexay Bektopamu. CKajasipHOE MPOU3BENICHUE
BEKTOPOB.

8.3. Pa3znen 4.

8.3.1. Tena BpameHus.

[TonsTHsA: TMIMHIAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTH,
chepuyeckas TOBEPXHOCTh, OOpa3zywolue TmoBepXxHOocTed. Tena BpalleHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzammHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHash IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHusi Ha MIockocT. Pa3BépTka muimHapa u konyca. Cummetpust chepsl u
uiapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJILHOTO Tapajienenunena u ciaeactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MpPU3MBbI, [WIMHpA, TUpaMuabl U kKoHyca. O0OBEM I1apa U mapoBOro
CerMeHTa.

KoMmOuHanuu tenm BpamieHuss U MHOTOTpaHHUKOB. I[lpu3ma, BnucaHHas B
UWIMHAP, ONHMCaHHas okojio muiuHiapa. llepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl MI0CKOCThIO. [loHSITHE MHOTOTpaHHUKA,
OTIMCAaHHOTO OKOJIO cdepbl, chephl, BOUCAHHOW B MHOTOTPAHHUK WIIA TEJIO
BpaIICHUS.

[Tnomane MOBEpXHOCTH IMUIMHAPA, KOHYCA, TUIOMaab chepsl U e€ JacTeil.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH C UCTIOJIH30BAHUEM CTEPEOMETPUUECKIX METOIOB.

[locTpoeHue ce4yeHHil MHOTOTPaHHUKOB U Tell BpalICHHsS: CEUYCHMUS

HUAIMHApa (mapaJjulelbHO W INEPIEHIAMKYJSIPHO  OCH), CEYEHUs KOHYyca



(mapamienbHOE OCHOBAaHWIO M TIPOXOJAINEE Yepe3 BEpIINHY), CEUCHHUs Imapa,
METOABl  TMOCTPOCHUSI  CEYCHHWI: METOJ  CJEIO0B, METOJl BHYTPEHHETO
IMPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIECH MIOCKOCTH.

8.3.2. BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

Bektopel B mpoctpaHcTBe. Ormepanuu Haj BeKTopamu. BekTopHoe
yMHOK€HHE BeKTOpoB. (CBoWcTBa BEKTOPHOro yMmHOXeHus. IIpsimoyronbHas
cucTeMa KOOpAWHAT B mpocTpancTBe. KoopauHatel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPHU PEIICHHUH TI'€OMETPUYECKHUX
3a]1ay.

8.3.3. JIBuKeHUs B IPOCTPAHCTBE.

JIBuxkeHus: npoctpancTBa. OroOpaxkeHus. JIBUXKEHUS U PABEHCTBO (QUTYD.
OOmme cBoiicTBa NBWXECHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.

8.4. [IpenmeTHBIE pe3yNbTaThI MO pa3aeny 3 yueOHoro kypca «['eomeTpus».
OOyyaromuiicst HayYuTCs:

CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TMOHSTHUSMHU CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 U MPOBEJCHUN MAaTEMATUYECKUX PACCYKACHUIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUU M CIIEJICTBUSI M3 HUX MPU PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

KJacCU(UIIMPOBATh B3aUMHOE PACIIONIOXKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTRE;

CBOOOJHO  OMEPHUPOBATH TOHSTHSIMHU, CBSI3aHHBIMH C yIJlaMHd B
IPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSMOU U MIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

CBOOOJTHO paclo3HAaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3MA,
nupamuja, NpsMOyrobHBIN Mapaienenunes, Kyo);

KIaccu(puIMpoBaTh ~ MHOTOTPAaHHUKH,  BBIOMpAas ~ OCHOBAaHUSA [

KJ'IaCCI/I(I)I/IKaHI/II/I;



CBOOOJHO  OMEpUPOBaTh  MOHITUAMH, CBS3aHHBIMU C  CEUYECHHUEM
MHOTOTPaHHHUKOB TJIOCKOCTBIO;

BBITIOJIHATH MapaJljieNIbHOE, LIEHTPAJIbHOE U OPTOTOHATIBHOE MPOESKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BBITIOJIHATH U300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOTPAaHHHKOB PAa3IMYHBIMH METOJAMH, BBITOJIHSATH
(BBIHOCHBIE) TIOCKHE YEepPTE)KU U3 PHUCYHKOB IPOCTBHIX OOBEMHBIX (QUTYp: BUA
CBEpXy, COOKY, CHU3Y;

BBIYUCIIATH TUIOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, TUpaMuia),
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CcBOOOZHO OMEpPHUPOBATH MOHITUSAMH: CUMMETPUSA B MPOCTPAHCTBE, LEHTP,
0Cb U IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUHU (DUTYPHI;

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

pemath 3aJayd  Ha JO0Ka3aTeJbCTBO MAaTeMAaTUYECKUX OTHOLIECHUN H
HAXOXXJCHUE T'€OMETPUYECKUX BEJIWYHMH, MPHUMEHSS HW3BECTHBIE METOJBl MpU
pellIeHnr MaTeMAaTUYECKUX 3a/1a4 TIOBBIIIIEHHOTO M BBICOKOTO YPOBHSI CJIO’KHOCTH;

OpUMEHSTh MPOCTEHIINE TPOTrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[HOHHBIE CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4;

U3BIIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATH HHPOPMAILHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

OPUMEHSTh TOJyYeHHbIE 3HAaHWA Ha TpaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PealbHbIC CUTYAIMH, IPUMEHATh U3YUYCHHBIC TIOHATHS B MPOLIECcCe
MIOMCKA PEIICHUsI MaTeMaTH4eCKu chOpMyIMPOBAHHON MPOOIEMBbI, MOAECINPOBATh
peasibHble CUTYaIlMM Ha SI3bIKE T€OMETPHUHU, UCCIIEA0BAaTh OCTPOCHHbBIE MOEIH C
UCTIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHUI U TeOopeM, amnmnapaTa ajareopsl, pemarb
NPAKTHUECKUE 33]1a4M, CBA3AHHbBIE C HAXOXKICHHUEM F€OMETPHUUECKHUX BEINYUH;

MUMETb MpEJCTaBlIeHUs] 00 OCHOBHBIX JTamax pPa3BUTUA TEOMETPUU Kak

COCTaBHOW YacTu (hyHIaMEHTA Pa3BUTHS TEXHOJIOTHA.



8.5. IlpenmeTHbIe pe3yabTaThl MO paszneny 4 ydeOHoro kypca «I eomeTpusi».
OOy4aromuics Hay4YuTCs:

CBOOOJHO OMNEPUPOBATh MOHATUSMH, CBSI3aHHBIMHU C LWJIMHIPUYECKOH,
KOHUYECKOU U CPEepUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHS;

OIEepPUPOBATH MOHATHUAMH, CBS3aHHBIMU C TEJaMM BpAlllEHHs: LUIMHIPOM,
KOHYCOM, cepoii U mapom;

pacrno3HaBaTh Tejia BpamleHus (IIIMHAP, KOHYC, cdepa U map) U 0ObICHATD
CHOCOOBI MOYYSHHSI TEJ BPAILICHHS;

KJIaCCU(PUIIMPOBATH B3AUMHOE PACIOIOKEeHHE Chepbl U MITOCKOCTH;

BBIUUCTIATh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEN BpaIllCHHUS,
00BEMBI W TMJIOUIAIM IOBEPXHOCTEH MHOTOIPAaHHMKOB M Tell BpalleHus,
TeOMETPUUECKUX TEJl C MPUMEHEHHEM (PopmyT;

CBOOOJHO ONEpUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C KOMOWHAIMSAMU Tel
BpAILEHUS U MHOTOTPAaHHUKOB: MHOTOI'PaHHMK, BIIMCAHHBIN B Cepy U ONMUCAHHBIH
oxoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHMS;

BBIYUCIISATH COOTHOLICHHUS MEXIY IUIOIAASMU TOBEPXHOCTEH M 0ObEMamMu
IIOJOOHBIX TEN;

n300pakaTh H3y4aeMble (UTYpPHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHUE
4epPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BUA CBEpXy, COOKY, CHU3Y,
CTPOUTH CEUCHUS TEJ BPAILLCHUS;

U3BJE€KaTh, HMHTEPIPETUPOBATE M MpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepPTEeKax U
PHUCYHKaX;

CBOOOTHO OTIEPHPOBATH IOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPalMU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

pelaTh TeOMETPUYECKUE 3a/1a4M Ha BBIYUCICHUE YIIIOB MEXAY MPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B LIEJIOM, Ha

INPUMCHCHUE BEKTOPHO-KOOPAMHATHOI'O METOJA ITPH PCUICHUHU



CBOOOJHO OMEpPUPOBaTH TOHATUSAMHU, CBSA3AHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMIOJIHATh M300pa)K€HUsST MHOTOTPAHHUKOM M TEJ BpallleHHs MpH
[IapajuIeIbHOM IIEPEHOCE, HEHTPAIIBHOW CUMMETPUH, 3€PKAIBHOW CUMMETPHH, IIPH
MOBOPOTE BOKPYT MPsIMOM, MpeoOpazoBanus mogo0us;

CTPOUTh CEUYECHUS MHOTOTPAaHHUKOB M TE€Jl BPALICHUS: CEYCHHUs LWIMHIAPA
(mapaJuleIbHO W MEPIEHAMKYJSIPHO OCH), CEYEHHs KOHyca (mapajuiesIbHOe
OCHOBAHHIO U MTPOXOSLIEE YEPE3 BEPILNHY), CEUEHUS 11aPa;

WCIIOJB30BaTh METOJBI IIOCTPOCHUS CEYEHHW: METOJ CIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEHN IIJIOCKOCTH;

JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpHUecKHe (aKThl ANl PELICHUS CTePEeOMETPUUYECKHUX
3a7a4, IPEANOJIAraloINX HECKOJIBKO IIaroB PELICHHUS, €CJIA YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOW U HESIBHOU (popme;

pemarbs 3aJayd  Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKMX OTHOIUEHHW U
Hax0JICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHATh NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

OPUMEHSThH NOJIyYEHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATh, aHAIIM3UPOBATH
Y OLCHMBATh PEAJbHBIE CUTyalWH, NPUMEHATHh W3yYEHHBIE IOHSTHSA, TEOPEMBI,
CBOMCTBa B Tpollecce TOMCKA pEelIeHUsT MaTeMaTH4yecKu ChHOpMYIUPOBAHHON
npoOsieMbl, MOJETUPOBAaTh peajbHble CHUTyalldd Ha S3bIKE TI'E€OMETPHH,
MCCIIE0BATh ITIOCTPOCHHBIE MOJEIHN C UCIIOJIb30BAHUEM F€OMETPUYECKUX NOHATUN
U TEeOopeM, ammapara aireOpbl, pemaTh MNPaKTHYECKUE 3a7auyd, CBS3aHHBIE C
HAaxXO0KJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHMA.

9. Kypca «BeposaTHOCTb U CTAaTUCTUKA».

9.1.1. YueOHnblii Kypc «BeposSTHOCTh M CTAaTUCTUKA» YTIYyOJIEHHOTO YPOBHS

SBISIETCS TIPOJMODKCHHEM W Pa3BUTHEM OJHOMMEHHOTO YYeOHOro Kypca



yriayONE€HHOTO YPOBHS Ha YPOBHE CpeaHEro oouiero oopasoBanus. Y 4eOHbI Kypc
npeaHazHayeH st GOpMHUPOBAHMS Y 00YHAIOMIMXCSl CTATUCTUYECKON KYJIbTYphI U
MOHUMAaHUSL POJIM TEOPUHU BEPOSITHOCTEM KaK MAaTeMAaTHUYE€CKOr0 MHCTPYMEHTA s
W3YYCHUSI CIy4aWHBIX COOBITHMH, BETWYMH W TporieccoB. [lpm m3yueHunm Kypca
oforamarmTcsi MOPEeACTaBICHHUs OOydYaromMXcs O METOoJaX MCCIeOBaHus
U3MEHYMBOTO MHpPA, pa3BUBAECTCA NOHUMAHUE 3HAYUMOCTH U  OOUIHOCTHU
MaTEeMaTHYECKUX METOJOB TO3HAHMS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

9.1.2. Conepkanrie y4eOHOTO Kypca HAmpaBlIeHO HA 3aKPETUICHHE 3HAHUM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHUA O CIIy4allHbIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX IpPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTH U3 OKPY>KAIOIIETO
mupa. B pesynbrare y 00y4aromuxcsi 10KHO CpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUIS ~ ONMHUCAHUS  aHTPONOMETPHUYECKUX U JeMOorpaduyecKux  BEJIUYHH,
NOTPEUIHOCTE B pa3jiMyHble pOJAa U3MEPEHUSX, UIMTEIbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIECCOB
B oOmectBe. YueOHBIM Kypc siBisieTcsi 0a30i JJii OCBOECHHSI BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIEIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CHEIMAIIBHOCTEH, HO TaKXe COLHMAIbHBIX M TCUXOJOTHYECKHX, TIOCKOJIbKY
COBpPEMEHHbBIE OOIIIECTBEHHbIE HAYKU B 3HAUMTEIBHOW Mepe MCIOJIb3YIOT amnmapar
aHanm3a OonbIIMX AaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHMaeT
oOcyxJeHre 3akoHa OoNbIIUX 4Yuced — (YHIAMEHTAIbHOTO 3aKOHA MPUPOJIBI,
MMEIOIIIETO MaTeMaTHIEeCKyt0 (opMaIn3aluIio.

9.1.3. B cooTBeTCTBHM C YKa3aHHBIMH IIETSIMU B CTPYKTYpe Y4eOHOTO Kypca
«BeposiTHOCT, M CcTaTHCTHKAa» Ha YrIyOJEHHOM YPOBHE BBIICICHBI OCHOBHBIC
cojepkarenbHbie JTUHUM: «CiydaiiHble COOBITHS U BEPOATHOCTU» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET».

9.1.4. [loMUMO OCHOBHBIX JMHUN B Y4YEOHBIH KypC BKJIIOUEHBI SJIEMEHTHI

Teopun TpaoB U TEOPUH MHOKECTB, HEOOXOIUMBIE TSI TTOJTHOIIEHHOTO OCBOCHUS



MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYPCOB.

9.1.5. Conepxxanue nuHun «CiaydaitHble COOBITUSI U BEPOSATHOCTU» CIIYKHUT
OCHOBOW 171t (pOpMUPOBAHUS TIPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEKly 3HAUCHHUSMU CIy4ailHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JIMHUY 3aHUMAeT U3y4YeHUE Fr€OMETPUUYECKOT0 U OMHOMUAIBHOTO pacClpeAesICHU U
3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTAMH — MOKAa3aTEIbHBIM M HOPMAJIbHBIM
pacrnpeeeHUsIMU.

9.1.6. Tembl, cBsi3aHHBIE C HENPEPHIBHBIMU CIyYallHbIMU BEIMYMHAMU U
pacmpesieieHus MU, aKIIEHTUPYIOT BHUMaHHE OOydYaloluXCsl Ha OMNHCAHUU H
U3YYEHUU CIyYalHbIX SBJICHUN C MOMOIIbI0 HEMPEPBhIBHBIX (PyHKIUNA. OCHOBHOE
BHUMAaHHE YEJSIETCS OKA3aTeIbHOMY U HOPMAIBbHOMY PACHPEAEICHUSIM.

9.1.7. B yueOHOM Kypce NpeaycMaTpuBaeTCs O3HAKOMUTEIbHOE H3Yy4YCHHE
CBSI3M MEXIY CIy4YallHbIMU BEJIMYMHAMHM M OINHCAHUE ATOM CBSA3U C MOMOIIBIO
kKod(hdurmeHTa KOppensuu W €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
coJiepaHusl pa3BUBAIOT TEMY «/lnarpamMmbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, ¥ BO MHOTOM OIMPAIOTCS Ha CBEACHUS U3
KYPCOB aJIreOpbl U T€OMETPUH.

9.1.8. EmI€ oauH »5JIEMEHT COJIEpX aHUs, KOTOPBbIM MpeajaracTcsa Ha
O03HAKOMUTEJIbHOM YpPOBHE — TOCJIEAOBATEILHOCTh CIIYYalHBIX HE3aBHUCUMBIX
cOOBITUH, HACTYNAIOIIUX B €IMHUILY BpeMeHU. O3HAaKOMJIEHUE C pacipeiesieHueM
BEPOATHOCTEH KOJMYECTBA TAaKHUX COOBITUN HOCHUT pPAa3BUBAIOLIUIN XapakTep H
SIBJSIETCSl aKTYaJbHBIM Il OyIyIuX aOWTYpPUEHTOB, MOCTYIAOIINX HA y4eOHBIC
CHEIUATBLHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJOTUEH U
yIpaBJICHUEM.

9.2. Pa3nen 5.

I'pad, cBs3ubIi Tpad, myTH B rpade: nukibl U nenu. CreneHb (BaIEHTHOCTS)
BepiurHbl. ['padbl Ha miockocTu. [lepesbs.

CnyuaiiHble  SKCIEpUMEHTHl  (OMBITBI) M CIy4ailHble  COOBITHS.

OnemeHTapHble COOBITHS (MCX0/Ib). BeposTHOCTH citydaiiHOro coObiTus. bin3octs



4acTOThl M BEPOSATHOCTU cOObITHH. Ciy4ailHble OMBITHI C PAaBHOBO3MO>KHBIMH
3JIEMEHTaPHBIMU COOBITHUSMHU.

Onepauun HaJ COOBITUSIMU: nepeceyeHue, o0beIMHEHNE,
IPOTUBOMOJIOXKHBIE cOoObITUS. Jlmarpammbl  Diinepa. dDopMmyna  cloxeHus
BEPOSTHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEU. JlepeBO CiydalHOTO
skcniepumenTa. Gopmyna nosHoM BeposatHocTH. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIi CydalHbINA ONBIT (MCIIBITAHKE), YCIIEX U HEynada. HezaBucumslie
ucnbiTanus. CepHsi He3aBUCUMBIX HUCIIBITAHUH /10 mepBoro ycnexa. IlepectaHoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX uchbITaHui bepuymnu. ChnyyaliHbli  BBIOOD W3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTtHocTed.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIyYallHbIMU BEJIMYMHAMU. bUHAapHas ciyyaiHas
BennunHA. lIpumepsl pacnpeneneHuil, B TOM 4YHUCIE TI€OMETPUYECKOE H
OMHOMHAJILHOE.

9.3. Pa3nen 6.

CoBMecTHOE pacnpelereHue JBYX CIy4ailHbIX BeJIWYMH. HeszaBucumele
CJIy4aiiHbI€ BEJIUYMHBI.

MareMaTu4eckoe OXHAAHUE CIIyYalhHOW BEIWYHUHBL (PaCIpENesICHNUs).
[IpuMepbl IPUMEHEHUS MAaTEMAaTUYECKOrO OKHMIAHMUA (CTpaxOBaHUE, JOTEpEs).
MaremaTuueckoe OXujaHue OMHAPHOM clydaliHOM BenuuyuHbl. MaTtemaThueckoe
OKMJAHUE CYMMBbI CIIy4YalHBIX BEJIMYMH. MareMarndyeckoe  OXUIaHUe
r€OMETPUYECKOT0 U OMHOMUAJILHOTO pacipeieIeHUH.

Jucniepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYyYalHOW  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OnHapHON CydaliHOW BeMMUYMHBIL. MaTeMaTtndeckoe
O0XUJAHUE TPOU3BEIAEHUS M JUCIEPCUS CYMMBbl HE3aBUCHMBIX CIIy4allHbIX

BCINYHH. I[chepcm[ n CTaHAapTHOC OTKJIOHCHUC OMHOMHAJILHOT'O



pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'E€OMETPUYECKOTO
pacrpeneneHus.

HepasenctBo UebOniméra. Teopema Ueobnimépa. Teopema bepnymnu. 3akoH
Oonpimimx  uyuced. BwiOopounslii  Mmerox  uccneaoBaHui.  Bribopounbie
xapakTepucTuku. OLEeHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YUEHHBIX PACIPEICICHUMN.

HenpepeiBuble caydaiinble BenuuuHbl. I[Ipumepbl. DyHKIHS IUIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMEpHOE pachnpelesieHHe W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIIbHOMY paclpeleleHu0. 3a1aqn, MPUBOASIINE K
HOPMaJIbHOMY pacIpeeneHuIo. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO paclpeAesieHnsl, PyHKIUS MNIOTHOCTH BEPOATHOCTH HOPMAIbHOTO
pactpenenenusa. OyHKIUA MIIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHMUS.

[locnenoBatenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3anauw,
NpUBOJAIIKE K pacnpenenennto [lyaccona.

KoBapuaimst nByx ciaydailHeiXx BenuuuH. KoapduuueHt nuHeHHON
koppensiiud.  CoBMeCTHble  HaOMIOJEHUS JIBYX  BeNWYMH. BbIOOpouHBIN
kodhpumueHT xoppemsuu. Paznuyne MexXny JWHEWHOW CBS3bI0O U MPUIHMHHO-
CJIEZCTBEHHOMU CBs3bI0. JIMHEHas perpeccusi, METOJ HAaMMEHbBIINX KBaJIPaTOB.

9.4. IlpenMeTHbIe pe3ynbTaThl MO paszaeny S5 yueOHOro Kkypca «BeposiTHOCTb
U CTaTUCTUKa». OOy4arouiicss HAyYUTCS:

CBOOOJHO ONEpPUPOBATh MOHATUIMU: Tpad, MIOCKUN Tpad, CBA3HBIN rpad,
nyTb B rpade, Iemnb, LUKI, JEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIy4ailHOro
DKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHSATHUAMU: CIY4YalWHBI 3KCIEPUMEHT (OIBIT),
ClIy4ailHO€ COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (JIEMEHTApHBIA HCXOJ)
CIy4yallHOTO  ONbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaxXOJUTh U (HOPMYTUPOBATH COOBITHUS: TIEpeceueHrne, 00bETMHCHNE TaHHBIX

CO6LITHﬁ, CO6I>ITI/IC, ITPOTUBOIIOJIO’KHOEC JaHHOMY, HCIIOJIIB30BAaTh AuWarpaMMbl



DOiinepa, KOOPIMHATHYIO MPSMYIO JUIS pelIeHus 3ajad, Moib30BaThes (popmyroin
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEHN JABYX M TPEX CIIy4alHBIX COOBITHIA;

ONEpUpOBaTh  IOHATHUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [EPEBO CIIy4alHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITMH C MOMOULIbIO MpaBUjia YMHOXEHHS, JIepeBa
CIIy4ailHOTO OIbITA, HMCIOJb30BaTh (POPMYJly IOJIHOM BEpOSATHOCTH, (HOPMYILY
baiieca npu pemienuu 3aaa4, onpeaensaTh HE3aBUCUMOCTh COOBITHI 10 (hopMyIie U
110 OPTaHMU3aLMH CIIy4YalHOTO KCIIEPUMEHTA;

OPUMEHSTh HM3yYeHHbIE KOMOMHATOpHBIE (OPMYNBI Ui TEPEeYUCIICHUS
AIIEMEHTOB MHOXXECTB, SJIEMEHTAPHBIX COOBITUN CIy4alHOTO OMbBITA, PEIICHUs
3a/1a4 110 TEOPUU BEPOATHOCTEN;

CBOOOJHO OMEpUPOBATh MOHATHSAMH: OWHAPHBIM  CIy4alHBI  OMBIT
(ucbITaHKE), YCIIEX M HEyJada, HE3aBUCHMBIC HCIBITAHUS, CEPUsl HCIIBITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEPUM HCIBITAHWM O MEPBOrO yCIexa, B
cepuu HcTIbITaHud bepHymn, B ompITe, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CcBOOOJHO OMEpUPOBATH MOHATHAMHU: CllydyaiiHas BETWYHMHA, paclpeiesieHue
BEPOATHOCTEW, JAuMarpaMMa paclpeneieHusi, OuHapHas ciaydyaiiHas BeJIMYMHA,
reoMeTpUYECKOe, OMHOMHMAIIBHOE paclpeiesieHue.

9.5. [IpeameTHbIe pe3ynbTaThl 1O pazneny 6 yueOHoro kypca «BeposTHOCTB
U CTaTUCTHKa». OO0yUJaronuics HayuYnuTCs:

ONEPUPOBATh MOHATUAMM: COBMECTHOE DPACHPEACICHUE NBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JINIy COBMECTHOTO PACHpPEENICHUs JIBYX CIIy4alHbIX
BEJIMYUH [UIS BBIICICHUS PACIPENCIICHUS] KaXKIOW BEIWYMHBI, OIIPEACIICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIUYUH;

cBOOOHO ONEPUPOBATH MOHATHEM MATEMATUYECKOTO OKUIAHUS CIIy4aiiHON
BEJIMYUHBI (pacupeneseHus1), IPUMEHATh CBOMCTBA MATEMAaTHYECKOTO OKHUIAHUS
IpU PEIICHUU 337134, BHIYUCIATh MaTEeMAaTUYECKOE OKHUJaHUE OMHOMHAIBHOTO U

reOMETPUYECKOT0 paclpeieIeHIH;



cBOOOJHO OMEpPUPOBATH MOHATUSMU: TUCIEPCHUs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIWYMHBI, NIPUMEHATH CBOWCTBA JUCHEPCUU CIYyYaWHOW BEIMYHMHBI
(pactipeniesieHHs1) NIPU PELICHUM 3a/ad, BBIYMUCIATH JUCHEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOT0 1 OMHOMHUAIBHOTO PacIpeieNeHHIT;

BBIUUCIISITh BBIOOPOUHBIE XapaKTEPUCTUKHU IO JAaHHOW BBIOOPKE U OLIEHUBATh
XapaKTepUCTUKU TEHEPAJIbHON COBOKYMHOCTM JIAaHHBIX IO  BBIOOPOUYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSATH MPOCTEHIIIHE

CTaTUCTUYCCKUC I'MIIOTE3LI, MOJb3YACh NU3YUCHHBIMUA PACIIPCACICHUAMMU.

TEMATHYECKOE INVNTAHUPOBAHUE YYEBHOI'O ITPEJJMETA
«MaremaTuka»
(BkiI0Yasi ajre0py M HaAYaJIa MATEMATUYECKOT0 AHAJIN3Aa, TeOMEeTPHIO)
yriy0JIeHHbI YPOBEHb

10 KJIACC
Ne Tema Koxa-Bo nugposbie
4acoB oOpa3oBaTe/ibHbIE
pecypcsl
1. BBogHOE OBTOpEHHE 11
1.1 Bsenenue B npeamer. MHCTpyKTax 110 1
TEeXHHKE 0€30MacHOCTH B KaOnHeTe
MaTeMaTHKH
1.2 AnreOpandecKkue BbIpaKEHUS 1
1.3 YpaBHEHMSI U CUCTEMBI YPAaBHEHUI 1
1.4 HepaBeHcTBa 1 cCTEMBI HEPABEHCTB 1
1.5 DYHKIIUU U UX TpaduKu 1
1.6 MHosxecTBa 3
1.7 Jloruka 2
1.8 BBosHas KOHTpOJIbHAS paboTa 1
2. JleauMOCTDh YHCeJ 10
2.1 ITonsatue npenumoct. JlenuMocTb cymmsbl U | 2
MIPOU3BEICHUS
2.2 Jenenue ¢ ocraTkom 2
2.3 IIpu3Haku nenumocTu 2
2.4 CpaBHeHus 1
2.5 Penienue ypaBHeHUH B LIENbBIX YUCIIAX 2
2.6 Kontponbnast pabora mo teme «/lenumocts | 1
YUCCII»
3. MHorowiensl. Ajirebpanyeckue ypaBHeHUs 16
3.1 MHOro4wieHsl OT OJHOTO TEPEMEHHOTO 2
3.2 Cxema ['opHepa 1
3.3 MuorowieH P(x) u ero kopenb. Teopema bezy | 1
34 Anrebpanueckoe ypaBHeHue. CnenctBus us3 | 1




TeopeMbl besy

3.5 Pemenue anreOpanyecKux ypaBHEHU# | 2
pa3IoKEeHNEM Ha MHOXKUTEIH

3.6 JlenMMOCTh MHOTOYJIEHOB X +a" Ha X+a 1

3.7 CuMMeTpUYECKHE MHOTOUYJIEHBI 1

3.8 MHOrouseHs! OT HECKOJIBKUX TEPEMEHHBIX 1

3.9 @opMynbl COKPAIEHHOTO YMHOXEHHUS Ui | 2
crapmux creneHerd. bunom HerotoHa

3.10 Cucrembl ypaBHEHUN 3

3.11 Kontponbras pabora no teme «MHOTOWIEHBI. | 1
Anrebpanueckue ypaBHEHUS»

4. HexoTopble cBeieHHs U3 MJIAHUMETPUH 10

4.1 VYTIbl U OTPE3KH, CBA3AHHBIE C OKPY)KHOCTBIO | 3

4.2 Penienue TpeyroabHIUKOB 3

4.3 Teopembl Menenas u UeBbl 2

4.4 Onnunc, runepboia U napadosna 2

5. CteneHb ¢ AeHCTBUTEABLHBLIM MMOKA3aTEJIEM 12

5.1 JleficTBUTENBHBIE YKCIIa 1

5.2 beckoneuno yObIBaromass reomerpuueckas | 1
nporpeccust

5.3 Apudmernueckuii  KOpeHb  HaTypajbHOH | 3
CTETICHH

54 CreneHb ¢ pallMOHAIBLHBIM MTOKa3aTeleM 2

5.5 CreneHb C IeWCTBUTENILHBIM NTOKa3aTelleM 2

5.6 Pemenue 3amnau no teme «JleiicTBUTENbHBIE 2
gucna. CTeneHb ¢ AeCTBUTEIbHBIM
II0KAa3aTeIeM»

5.7 KontponbHas paboTa mo teme 1
«JlefictBuTenbHble uncna. CTeneHs ¢
JeHCTBUTENBHBIM MTOKa3aTeIeM»

6. Crenennasi pynkuus 14

6.1 Crenennas GhyHKIUs, €€ CBOMCTBA U IpaduK 3

6.2 B3aumuo oOpatHble ¢yHkuuu. Cnoxhas | 2
byHKIHS

6.3 JpoOHo-nuHeiHas QyHKIHS 1

6.4 PaBHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA 2

6.5 UpparnmonanbHble ypaBHEHUS 3

6.6 HppaimoHanbHble HEpaBEHCTBA 2

6.7 Kontponbnast pabora mo teme «CremenHas | 1
GyHKIHS»

7. BBeieHne B CTepeOMeTPUIO 5

7.1 IIpenmMer crepeomeTpun 1

7.2 AKCHOMBI CTEPEOMETPHUH. Hexotopsie | 4
CIICJICTBUS U3 AKCHOM

8. Ilapa/1e/IbHOCTDL NPAMBIX M II0CKOCTEM 16

8.1 [TapannensHOCTH  TpsIMBIX, HOpamMoll u | 4
IIJI0OCKOCTH

8.2 B3anmHoe  pacnonoxxkenue — npsiMbix B | 4
MPOCTPAHCTBE. YTOJI MEXKAY ABYMS MPSMBIMH

8.3 [TapannenbHOCTh MIIOCKOCTEH 3

8.4 Terpasip u napasnienenunesn 4




8.5 KontponbHas paboTa mo teme 1
«[TapamienbHOCTh MPSIMBIX U MJIOCKOCTEH»

9. lloka3arenabHasi QyHKUMS 14

9.1 [TokazarenbHass ¢yHKUMA, e€ cBoWcTBa U | 3
rpaduk

9.2 IlokazarenabHble ypaBHEHUS 4

9.3 IlokazaTenbHble HEpABEHCTBA 4

9.4 CucreMpl 1OKa3aTelbHBIX YpaBHEHUH U |2
HEPABEHCTB

9.5 KonTponbhas pabora no teme 1
«[lokazarenpHas QyHKIUSI»

10. IlepneHINKYJIAPHOCTD NPSAMBIX M MJI0CKOCTEH 16

10.1 IlepneH IUKyYISPHOCTD NPSIMOM U IJIOCKOCTH 5

10.2 [lepnenaukynsp ¥ HaAKJIOHHBIC. YTOJI MEXay | 6
IIPSIMOM U TUIOCKOCTBEO

10.3 JByrpanueii  yroa. IlepnenaukynsipHocTs | 4
IIJIOCKOCTEN

10.4 KontponbHas paboTa mo teme 1
«[leprieHAMKYISAPHOCTD MPSMBIX U
IIJIOCKOCTEN»

11. Jlorapudgmuyeckasi pyHkius 18

11.1 Jlorapudmpl 2

11.2 CBoiicTBa norapudmon 3

11.3 JlecsiTnuHble W HATypaibHbIC JOTapu(dMBL. | 3
dopMyia nepexona

114 Jlorapudmuueckas dyukmus, e€ cBoiictBa u | 3
rpadux

11.5 Jlorapudmudeckue ypaBHeHUs 3

11.6 Jlorapudmuueckue HepaBeHCTBA 3

11.7 KonrponsHas pabora o Teme 1
«Jlorapudmuaeckas GyHKIMI»

12. MHOrorpaHHuKH 13

12.1 [Tousitue MHororpannuka. [lpuzma 4

12.2 [Tupamuga 4

12.3 [IpaBuiIbHBIE MHOTOTPAHHUKH 4

12.4 KoHnTponbHas pabota o Teme | 1
MHOrorpaHHUKu»

13. Tpuronomerpuueckue (popmMyJibl 21

13.1 Pannannas mepa yria 1

13.2 IToBOpPOT TOUKM BOKPYT Hayajga KOOPAUHAT 2

13.3 Onpenenenue cuUHyca, KOCHMHYCa, TaHTeHca | 2
yriaa

13.4 3HaKU CHUHYCa, KOCUHYCA U TaHT'€HCa 1

13.5 3aBUCUMOCTh MEXAY CHHYCOM, KOCHHYCOM U | 2
TAHT'€HCOM OJTHOTO M TOTO e yria

13.6 TpuroHomeTpuyecKne TOKIeCTBA 2

13.7 CunHycC, KOCUHYC Y TAHT€HC YIJIOB O, M —(O 1

13.8 DopMyJIbl CIOKEHUS 2

13.9 CHHYC, KOCHHYC M TAHT€HC IBOMHOTIO yria 1

13.10 | CuHyC, KOCHHYC U TaHT'€HC IOJIOBUHHOTO yria | 1




13.11 | ®opmysbl NpUBEICHUS 2
13.12 | Cymma u pa3HOCTh CHHYCOB, CyMMa H |2
pPa3HOCTh KOCHHYCOB
13.13 | IIpousBeneHre CHHYCOB U KOCUHYCOB 1
13.14 | KonTponbsHas paborta o Teme | 1
«Tpuronomerpuyeckne HopMyb»
14. UToroBoe noBTopeHune 10
15. IlpomexyTOUHAsl aTTECTAlMA N0 MaTeMaTHKe 3a | 4
kypc 10-ro knacca
16. /InarHocTuyeckue KOHTPOJIbHbIE PA0OThI 14
(CratI'pan, BIIP, 1KP)
Hroro | 204
11 KJIACC
Ne Tema KoJ1-Bo yacos DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE
pecypchbl
1. BBogHOE OBTOpEHHE 7 https://ege.sdamgia.ru/manual
1.1 | BBogHOE moBTOpEHUE 6
BxonHas koHTposIbHAA 1
pabora
2. | TpuroHomeTrpuueckue 12
(opmy.ibl
2.1 | TpuronomeTrpudeckue 2 https://resh.edu.ru/subject/lesson/4324/start/
TOXJIECTBA 199618/
2.2 | CuHyc, KOCHMHYC U 1 https://resh.edu.ru/subject/lesson/4735/start/
TAHTEHC YTJIOB O U —0, 199274/
2.3 | ®opmyIbl CIOXKEHUS 2 https://resh.edu.ru/subject/lesson/4734/start/
199305/
24 | CuHyc, KOCHMHYC U 1
TAHT€HC JABOMHOTO yIJia
2.5 | Cunyc, KOCHHYC H 1
TQHT'€HC [OJIOBUHHOTO
yria
2.6 | ®opmyIbl IPUBEICHUS 2 https://resh.edu.ru/subject/lesson/3490/start/
199398/
277 | Cymma U  pa3HOCTh 2
CUHYCOB, CyMMa H
pa3HOCTh KOCHUHYCOB
2.8 | IlponsBenenue CUHYCOB 1 https://resh.edu.ru/subject/lesson/3898/start/
Y KOCUHYCOB 199491/
2. Tpuronomerpuyeckune 21
yYpaBHeHHs
2.1 | YpaBHeHue cos x=a 2 https://resh.edu.ru/subject/lesson/6317/start/
199681/
2.2 | YpaBHeHue sin X =a 2 https://resh.edu.ru/subject/lesson/4736/start/
199743/
2.3 | YpaBHeHue tg X = a 2 https://resh.edu.ru/subject/lesson/4737/start/
199804/
2.4 | Pemenue nmpoctermmx 2 https://resh.edu.ru/subject/lesson/63 14/start/




TPUTOHOMETPUYECKUX
YpaBHEHUU

199928/

2.5 | TpuroHoMerpuueckue
ypaBHEHUS,
CBOJAIIUECS K
anreOpanyecKuM.
OnHopoaHbie
ypaBHEHUS

https://resh.edu.ru/subject/lesson/6321/start/
199989/

2.6 | Meroapl penieHus
TPUTOHOMETPUYECKUX
ypaBHEHUI

https://resh.edu.ru/subject/lesson/6318/start/
200082/

2.7 | CucreMsl
TPUTOHOMETPUIECKHIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/6319/start/
200172/

2.8 | TpuronoMerpuueckue
HEpPaBEHCTBA

https://resh.edu.ru/subject/lesson/4738/start/
200420/

2.9 | KonrponpHas pabota
No 1 mo Teme
«Tpuronomerpuueckue
YpaBHCHUS»

3. Tpuronomerpuyeckue
GyHKkun

15

3.1 | Obnactb onpenencHus
1 MHOYKECTBO 3HA4YCHUU
TPUTOHOMETPUYECKUX

byHKIHI

https://resh.edu.ru/subject/lesson/6111/start/
200545/

3.2 | YUeTHOCTB, HEUETHOCTD
Y TICPUOMYHOCTD
TPUTOHOMETPUIECKHIX

byHKIHI

https://resh.edu.ru/subject/lesson/3923/start/
200607/

3.3 | CpoiicTBa QpyHKIUH y=
cosx u e€ rpaduk

https://resh.edu.ru/subject/lesson/4920/start/
200702/

3.4 | CpoiicTBa QpyHKIUH y=
sinx u e€ rpaduk

https://resh.edu.ru/subject/lesson/5570/start/
200795/

3.5 | CgoiicTBa u rpapuxu

byHKIHHA y= tgx u y=
ctgx

https://resh.edu.ru/subject/lesson/3943/start/
200825/

3.6 | OGpaTHbIC
TPUTOHOMETPUIECKHE

byHKIIHN

https://resh.edu.ru/subject/lesson/6113/start/
327062 /

4.BeKkTOpBI B IPOCTPAHCTBE

4.1 | Ilonarue BeKTOpa B
IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5724/start/
21892/

4.2 | Cnoxenue u
BBIYATAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa
Ha YHCI0

4.3 | KommuianapHble
BEKTOPBI

S.MeTox KOOpAMHAT B
npocrpancrie. /IBu:kenust

13

5.1 | KoopamHaTh! TOUKH U




KOOPJMHATHl BEKTOpa

5.2 | CkanspHoe 6 https://resh.edu.ru/subject/lesson/5723/start/
MIPOU3BEICHUE 149167/
BEKTOPOB
5.3 | JIBmxeHust 3 https://resh.edu.ru/subject/lesson/6297/start/
22283/
6. [IpousBoaHas u ee 21
reoMeTPpHUYEeCKH CMBbICJ
6.1 | [Ipenen 2 https://resh.edu.ru/subject/lesson/4921/start/
MOCJIeI0BATEbHOCTH 200887/
6.2 | [Ipenen hpyakmum 2 https://resh.edu.ru/subject/lesson/3932/start/
327093/
6.3 | HempeposIBHOCTB 1 https://resh.edu.ru/subject/lesson/6112/start/
byHKIIH 200949/
6.4 | Onpexnenenue 2 https://resh.edu.ru/subject/lesson/4923/start/
MIPOU3BOAHOMN 200980/
6.5 | [IpaBuna 2 https://resh.edu.ru/subject/lesson/3954/start/
mudepeHmpoBaHus 201011/
6.6 | [IpousBogHas 3 https://resh.edu.ru/subject/lesson/4922/start/
CTENEHHON (QYHKIIUU 201042/
6.7 | IlpousBoaHbIe 4 https://resh.edu.ru/subject/lesson/6114/start/
3JIEMEHTapPHBIX 201073/
byHKIMI
6.8 | ['eomeTpuyeckuii 4 https://resh.edu.ru/subject/lesson/3976/start/
CMBICJI TPOU3BOJHOMN 201104/
6.9 | KonrponpHas pabota 1
No2 o teme
«[TpounzBoaHas»
7. llpumeneHue 16
MPOU3BOAHON K
Hccjae10BAaHNI0 GyHKImii
7.1 | Bo3pacranue u 3 https://resh.edu.ru/subject/lesson/3966/start/
yObIBaHNE (QYHKIIUN 201135/
7.2 | DxcTpeMyMbl GyHKINAN 3 https://resh.edu.ru/subject/lesson/3987/start/
273810/
7.3 | Haubomnbiiee u 3 https://resh.edu.ru/subject/lesson/6115/start/
HauMEHbIIIee 3HAYCHUS 36346/
byHKIIIHN
7.4 | IIponsBoiHast BTOPOTO 2 https://resh.edu.ru/subject/lesson/6116/start/
MOPSAJIKA, BBITYKJIOCTb U 273928/
TOYKH Teperunda
7.5 | Hoctpoenue rpadpukoB 4 https://resh.edu.ru/subject/lesson/6195/start/
byHKIMI 225651/
7.6 | KontponpHas pabora 1
Ne3 o teme
«[Ipumenenue
MPOU3BOIHOM K
UCCJICTOBAaHHIO
byHKIHI»
8. llnuuap, KOHYC, AP 16
8.1 | [umuump 4 https://resh.edu.ru/subject/lesson/6300/start/




22490/

8.2 | Konyc 4 https://resh.edu.ru/subject/lesson/4903/start/
22646/
8.3 | Cdepa u map 7 https://resh.edu.ru/subject/lesson/4034/start/
22791/

8.4 | KonrposnbHas padora 1
Ne4 o teme
«[unuuap, KoHYC,
map»

9. O0beMblI TeJI 16

9.1 | Obvem 2 https://resh.edu.ru/subject/lesson/4904/start/
IIPSIMOYTOJIBHOTO 280336/
napajuiesienuneaa

9.2 | O6beM npsiMoit 4 https://resh.edu.ru/subject/lesson/5629/start/
IIPU3MBI, IWIMHIPA 23082/

9.3 | O6beM HaKJIOHHOMN 5
MIPU3MBI, THPAMH/IBI,
KOHYcCa

9.4 | ObbeM mapa u 4 https://resh.edu.ru/subject/lesson/4910/start/
TJ101a b CHEepsI 23238/

9.5 | KontponpHas pabora 1
No5 o reme «OOBEMBI
TCII»

10. ITepBooOpa3nasi u 12

HHTErpaJj

10.1 | ITepBooOpaznas 2 https://resh.edu.ru/subject/lesson/4924/start/

10.2 | IlpaBuna HaxXOXACHUS 2 https://resh.edu.ru/subject/lesson/3993/start/
epBOOOPaA3HBIX 225744/

10.3 | Ilimomans 3 https://resh.edu.ru/subject/lesson/6117/start/
KPUBOJIMHEHHON 225775/
Tpanenuu. UHTerpan u
€r0 BBIYUCIICHUE

10.4 | Beruucnenue 3 https://resh.edu.ru/subject/lesson/4037/start/
iomazaen puryp c 269550/
MTOMOUIbIO0 UHTETPAJIOB

10.5 | Ilpumenenue 1 https://resh.edu.ru/subject/lesson/6118/start/
HWHTETPaJIOB JJIs 225808/
pemeHust pu3nyecKux
3aza4

10.6 | Ilpocreiimue 1 https://resh.edu.ru/subject/lesson/4926/start/
muddepeHnraIbHbIC 225841/
YpaBHECHHUS

11.KomOuHaTopuka 10

11.1 | Marematuueckas 2 https://resh.edu.ru/subject/lesson/4925/start/
WHIYKIUSA 225893 /

11.2 | IIpaBuio 2 https://resh.edu.ru/subject/lesson/4028/start/
MPOU3BEICHHUS. 327124/
Pa3zmemienus ¢
MTOBTOPEHUSIMU

11.3 | [lepecTanoBku 2 https://resh.edu.ru/subject/lesson/4927/start/

285007/




11.4 | Pazmentenns 0e3 1 https://resh.edu.ru/subject/lesson/6119/start/
IIOBTOPEHUIT 285193/

11.5 | Coueranus 6e3 2 https://resh.edu.ru/subject/lesson/4045/start/
oBTOpeHUH. bruHOM 149136/
Herorona

11.6 | Coueranus ¢ 1 https://resh.edu.ru/subject/lesson/4928/start/
MTOBTOPECHHUSIMU 38164/

12. DnemeHTHI TEOPUH 11

BEPOATHOCTEM

12.1 | BeposTHOCTB COOBITHS 2 https://resh.edu.ru/subject/lesson/4089/start/

131703/

12.2 | Cnoxenue 2
BEPOATHOCTEM

12.3 | YcnoBHas 1 https://resh.edu.ru/subject/lesson/4064/start/
BEPOATHOCTb. 38069 /
HesaBucnmocts
coOBITHI

12.4 | BeposiTHOCTB 2 https://resh.edu.ru/subject/lesson/4079/start/
IIPOU3BENCHUS 38319/
HE3aBHCHMBIX COOBITHI

12.5 | ®opmyna bepnynnun 1 https://resh.edu.ru/subject/lesson/4929/start/

38412/

12.6 | Pemenue 3amau no 2 https://resh.edu.ru/subject/lesson/6121/start/
TemMe «JIEMEHTBI 38474/
TEOPUU BEPOSATHOCTEN»

12.7 | KontponbHas pabota 1
Ne6 o Teme
«2NIEMEHTBI TEOPUHU
BEPOSITHOCTEN »

13. KomniekcHble yncaa 12

13.1 | Onpenenenue 2 https://resh.edu.ru/subject/lesson/4115/start/
KOMILIEKCHBIX YHCEIL. 149105/
Cnoxenue u
YMHOKEHUE
KOMIUICKCHBIX YHCE

13.2 | KommiiekcHO 3
COTPSIKCHHBIE YMCIIA.
Moayib KOMIUIEKCHOTO
yucia. Onepanuu
BBIUUTAHUS U ICTICHUS

13.3 | 'eomeTpuyeckas 2 https://resh.edu.ru/subject/lesson/4103/start/
MHTEPIIpETALNS 38536/
KOMIUIEKCHOTO YHClia

13.4 | Tpuronomerpuueckas 1 https://resh.edu.ru/subject/lesson/6120/start/
dhopma KOMIUIEKCHOTO 38567/
qricina

13.5 | YMHOXeHHE U IeeHne 2

KOMIUIEKCHBIX YHCEIl,
3allMCaHHBIX B
TPUTOHOMETPUYECKOMN
dbopme. Gopmyna
Myagpa




13.6 | KBagpaTtHoe ypaBHEHHUE 1
C KOMIUIEKCHBIM
HEU3BECTHBIM
13.7 | I3BneueHue KOpHA U3 1 https://resh.edu.ru/subject/lesson/4930/start/
KOMILJIEKCHOTO YHUCJIa. 79039/
Anrebpanueckue
YpaBHEHMSI
14. UToroBoe noBTOpeHue 12 https://resh.edu.ru/subject/lesson/4931/st
art/127796/
15. IlpomexxyTOUHasN 3
aTTecTalus N0 MaTeMaTHKe
3a kypc 11-ro kiaacca
16. InarnocTnyeckue 10
padorel Crarl'pan
Peseps 2
Hroro 204




Hudposbie 00pa3oBaTebHbIE peCypChl:

- VYun.py — wuHTepakTuBHas oOpa3oBaTelbHas OHJAWH-IaTdopMa
(https://uchi.ru/)
- SKmacc - mmdpoBoii 00pa3oBaTENBbHBIA  pecypc IS KO

(https://www.yaklass.ru/)

-O6p330BaTCHBHBIﬁ ImopTal JJIA IIOATOTOBKH K OK3aMCHaM

(https://ege.sdamgia.ru/)

- Poccuiickas anektponHas mkona (https://resh.edu.ru/)

-NurepaktuBHas pabouas terpans (https://edu.skysmart.ru/promo/unschool-

homework)

- OTkpoiThiil 6ank 3aganuit EI'D (http://os.fipi.ru/tasks/2/a)

- Cratl'pan (https://statgrad.org/)




MEPOIIPUSTUS KAJIEHIAPHOT'O TIJTAHA BOCIIUTATEJIbHOU PABOTbHI
Ha 2023-2024 yuebHblii roj

Jena, coObITHS,

Ne Kunaccol Cpoxu OTBeTCTBEHHbIE
MepPONpPUSITUSA
1. YpouHasi nesiTeJIbHOCTH
Yuurens-npeIMEeTHUKY,
1 Temarudueckue (eUHEIC, 10-11 B Teuenue PYKOBOJIUTEIb [IEHTPA
BCEPOCCUICKHE) YPOKHU yaeOHOro roja «Touka pocta», COBETHHUK
110 BOCITUTAHUIO
€Hb 3HaHUI 10-11
2 A 01.09 Yuurens-npegMETHUKI
(0 OTIIENTbHOMY TIJIaHY)
JleHb OKOHYaHUsL BTOPOU
MHPOBOI BOMHBI
3aMecTUTENb AUPEKTOPA IO
nH(pOpMaIMOHHAS MUHYTKa Ha
YBP, yuurens-
3 YPOKax UCTOPHH; 10-11 04.09.
MpeIMETHUKU
Jlenb conmumapHocTu B 60pboe
C TEPPOPU3MOM
(uH(OpMAIIOHHASI MUHYTKA)
17 Henensa matematuku 10-11 14.03-20.03 Yuutesss MaTeMaTHKU
Busyanbnbie 00pa3bt 10-11 | B teuenue roga
(mpeaMeTHO-ACTEeTUYECKas Yuurens-npeAMEeTHUKU
24 | cpena, HarJIsSIIHASI aTUTALUS
IIKOJIBHBIX CTEH/I0B
MPEAMETHON HANPABICHHOCTH)
75 BuytpukmnaccHoe medcTBo 10-11 | B teuenue roga Yuurens-npeIMEeTHUKU
3am. gupekropa o Y BP
26 HuTepakTuBHBIC (POPMBI 10-11 | B teuenue roga Yuurens-npeIMEeTHUKU
y4eOHOU esATeTbHOCTH 3am. gupekropa o Y BP
27 Mys3selinble ypOKH 10-11 | B teuenue roga Yuurens-npeIMEeTHUKU
3am. gupekropa o Y BP
2. BHeypouHas 1eATeJIbHOCTD
[IpakTHKyM 1O peLIeHUO
P yMHOP CornactHo
13 XUMHUYECKHX 3a7a4 10-11 Yuurenb-npeIMETHUK
pacnicanuio BJ]
MOBBILICHHOTO YPOBHS
3. BHelIKOJIbHbIE MEPONIPUATHS
Kiacchbie pykoBoauTenu,
VYyacTue B mpoeKTax U aKIUsix UTENS IPEIMETHUKU
3 P 1 10-11 B Teuenne roga v pel ’
«JIBmxenue [lepBbIx» COBETHHUK 1O BOCITUTAHUIO
VYyactue B mpoeKTax U aKIHsX
€XKJICHUHN KYJIbTYPhI U UTENSA-TIPEIMETHUKU
4 YApeAIL YARTYP 10-11 B Teuenne roga v pel X
criopta HoBossimuHCKOT0 3aM. gupektopa no YBP
TOpPOJICKOTIO OKpyra
4. llpeaMeTHO-NIPOCTPAHCTBEHHAs cpeaa
Busyanbabie 00pasbl
(mpeaMeTHO-3cTEeTUYECKas
YUUTENS-TIPEIMETHUKH,
1 cpena, HarJisiAHasl aruTalus 10-11 B Teyenue romga

IIKOJIBHBIX CTCHAOB
MPEIMETHON HAITPABJICHHOCTH)

3aM. qupekropa no YBP




CoObiTus 2023-2024

CeHnTs10pb
1 centsi0ps: [eHn 3HaHMIA;
3 cenTs0ps: Jlenb okoHuaHust BTopoit MUpOBO BOMHBI,
3 cenTsa6ps: JleHb conuaapHOCTH B 60pbOE C TEPPOPU3ZMOM;
8 ceHTs10ps: MexTyHapOIHBIN IEHb PacIPpOCTPAHEHUS TPaMOTHOCTH;
10 centa0ps: MexayHapoIHbIN 1€Hb MaMTH KepTB (parr3ma.

OkTsa0pB
1 okTs16ps: MexayHapOAHBIN JE€HB TTOKUIIBIX JTH0IeH; MeXTyHapoTHbIH
JI€Hb MY3bIKU;
4 okTs0ps: JleHb 3amuThI )KUBOTHBIX;
5 okTsA0ps: [eHb yuurens;
25 okTs0psi: MexayHapOIHbIN J€Hb MIKOJbHBIX OMOJINOTEK;
TpeTbe BocKkpeceHbe OKTA0pst (15.10.2023): Jlens otua.

Hosiopb

4 Hos10psi: JleHb HApOJHOTO EAMHCTRA;
8 HOsIOpst: JleHb maMsITH MOruOIIKUX PU UCTIOTHEHUU CITYKEOHBIX
00s13aHHOCTEN COTPYTHUKOB OPTaHOB BHYTpPEHHUX Jien Poccuu;
nocJyeIHee BockpeceHbe Hosiops (26.10.2023): Jlenp matepu;
30 Hos0ps: enb I'ocynapctBenHnoro repda Poccutickoit deneparuu

Jexadpb
3 nexabpsi: Jlens HeusBecTHOTO conpaara;
3 nexaOpsi: MexayHapoaHbIi J€Hb NHBAJIUIOB;
5 nexabps: [lens noGpoBombiia (BosionTepa) B Poccuu;
9 nexabps: [enb I'epoeB OTeuecTna;
12 nexabps: enb Konctutyuu Poccuiickoit @eneparuu.

SuBapnb
25 suBaps: [leHb poccHIICKOTO CTYIEHYECTBA;

27 sauBaps: Jlenb casTHs 6mokaas! JleHunrpana;



27 suBaps: Jlenb ocBoOoxaeHus KpacHoit apMueit KpymHEeHIIero «jiarepst
CMCPTH»,
AymiBun-bupkenay (OcBeHiuma) — /[eHb namsiTu )kepTB XO0JO0KOCTA.

deBpajib
2 (espasis: [enb pazrpoMa COBETCKMMH BOMCKaMU HEMELKO-(PaIInCTCKuX
BOMCK B CTaJIMHTpaJICKON OUTBE;
8 dbeBpans: JleHb poccUiiCKOM HAyKH;
15 dbeBpans: [enb naMaTu 0 pocCusiHax, UCIIOTHSABILUX CITYKEOHBINA JOJIT
3a npeaenamu OTeuecTsa;
21 ¢eBpana: MexnyHapoAHbIN I€Hb POJTHOTO A3BIKA;
23 despans: [enb 3amutHuka OTeyecTna.

Maprt

8 mapTa: MexayHapOaHbIN KEHCKUM JEHb;
18 mapra: /lens Boccoenunenusi Kprsima ¢ Poccuei;
277 mapTa: BceMupHBIil 1eHb TeaTpa.

AnpeJb
12 anpens: JleHb KOCMOHABTHUKH;
19 anpens: JleHb naMATH O TEHOLUAE COBETCKOI0 HApPO/1a HALIMCTAMHU U UX
[IOCOOHMKAMU B T'0JIbl BEIUKON 0TEUECTBEHHOW BOWHEI.

Maii

1 mas: [Ipa3zguuk Becubl u Tpyna;
9 mas: Jlens [1oGenwr,
19 mas: Jlenp neTckux 0O01EeCTBEHHBIX oprann3anuii Poccuu;

o 24 mas: JleHb ClIaBIHCKON MMCbMEHHOCTH U KYJIBTYPbI



