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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O MareMaTHKE Ha YpPOBHE CpeAaHero ooOimero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DPI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPaJAHIIHMA
poccuiickoro oopa3oBaHus. Peanuzamus mporpaMmel o MaTeMaTUKE 00ECIIeurnBaeT
OBJAJCHUE KJIIOUYEBHIMM  KOMIIETECHIUSIMHU, COCTABJISIIOIIMMH  OCHOBY  JUIsl
CaMOpa3BUTUSA U HEMPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATENBHOTO PAa3BUTUS JUYHOCTU oOOywaromuxcs. B
nporpaMMe IO MAaTeMaTUKE Y4YTEHbl WAEH WU NoJIokeHUs KoHLenuuu pa3BUTHS
MareMmaTudeckoro ooOpaszoBaHusi B Poccuiickoit ®eneparuu. B cooTBeTcTBUU C
Ha3BaHMEM KOHIICMIIMK, MaTeMaThueckoe oO0pa3oBaHUE JOKHO, B YaCTHOCTH,
MPENOCTaBIATh KaXJOMy OOydYaromeMycsi BO3MOXKHOCTb JIOCTHKEHHSI YpPOBHS
MaTeMaTUYECKUX 3HAHWUM, HEOOXOAMMOTro ISl JajbHEHIIeH yCHEHUIHOW KU3HU B
obmiectBe. IMEHHO Ha perieHue 3TOM 3a7a4M HalleJieHa MporpaMma 1o MaTeMaTuKe
6a3oBoro ypoBHs. B snoxy mudpoBoit Tpanchopmaiyu Bcex cdep ueIoBeUeCcKOM
JESITeTbHOCT HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOIl MaTeMaTHYECKOW TMOJTOTOBKH. YK€ B IIKOJE MaTeMaThKa CIIyXKHUT
OTIOPHBIM TIPEAMETOM IS WM3YUYCHHS CMEXHBIX JTUCHUIUIMH, a B JKU3HHU IMOCJE
IIKOJIbI peaIbHOM HEOOXOJMMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE OOpa30BaHUE, UTO
TpeOyeT MOJIHOLIEHHOU 0a30BOH 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHUCJIE U
MaTeMaTU4YecKo. ITOo OOYyCJIOBJIEHO TE€M, UYTO B HAIIM JHU PacTET YUCIIO
CIEUHAIBHOCTEM, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATHKU: U B
chepe SPKOHOMHKHU, WU B OH3HECE, U B TEXHOJOTHYECKHX O00JacCTAX, W JIaKe B
rYMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydYaromuxcs, IS KOTOPBIX
MaTeMaTUKa CTAaHOBUTCS 3HAYUMBIM TMPEAMETOM, CYIIECTBEHHO pPACIIUPSIETCS.
IIpakTHyeckasi NMOJIE3HOCTL MaTeMATHKN OOYCIIOBJIEHA TEM, UTO €€ MPeaIMETOM
SABJSIOTCS  (DyHIAMEHTaJIbHBIE CTPYKTYpPhl HaIlero MUpa: MPOCTPAHCTBEHHBIC
GbopMbI W KOJMYECTBEHHbIC OTHOILIEHUS OT TMPOCTEUIINX, YCBAaMBAEMbIX B
HEMOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJISI PA3BUTHS
HAYYHBIX W TEXHOJIOTMYECKUX HJIEH. be3 KOHKPETHhIX MaTeMaTH4YECKHUX 3HAHUMU
3aTPYJHEHO MOHWMAaHUE MPUHIMIIOB YCTPOWCTBA U HUCIOJIb30BaHUS COBPEMEHHOM
TEXHUKHA, BOCHPUSITHE U  HWHTEpHpeTanus Pa3sHOOOpa3HOW  COIMAIBHOM,
HSKOHOMHUYECKOM, MOJUTUYECKON HH(OopManuu, ManodPQeKTHUBHA IMOBCEIHEBHAS
mpaKkTHUUecKas JeATeNbHOCTh. KakaoMmy dYenoBeKy B CBOEH >KU3HHM TMPUXOJAUTCS
BBITIOJTHATh JIOCTATOYHO CJIOXKHBIE PACUETHI U COCTaBJISITh HECIIOKHBIE aITOPUTMBI,
HaXOJIUTh HYXXHbIE ()OPMYJIbI U IPUMEHSTH X, BIQJETh MPAKTUICCKUMU MPUEMAMH
F€OMETPUYECKUX  HM3MEPEHUH W TMOCTPOCHMM,  4YWUTaTh  HHGOPMAIIHIO,
MPEACTABICHHYIO B BHUAY TaOdWI], AMarpaMM H TpaduUKOB, XKUTh B YCJIOBHSIX



HEoNnpeeNEHHOCTY U MOHUMATh BEPOSTHOCTHBIM XapakTep CIydalHbIX COOBITHH.
OAHOBpPEMEHHO C pacHIMpeHueM cdep MPUMEHEHHUS MaTEeMaTHKH B COBPEMEHHOM
oOmecTBe BCE 0o0Jiee BAXKHBIM CTAHOBHUTCS MATEMAaTUUYECKUW CTHJIb MBILUICHMUS,
MPOSIBJISIFOLIUICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBblKaxX. B mporecce n3ydeHus
MaTEMaTUKH B apceHasl MPUEMOB U METOJIOB MBIIUICHUS YeJOBEKa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS WHAYKIUS U JEAyKUHs, O00O0OIIEeHHEe U KOHKPETU3AlMs,
aHaJIM3 M CHUHTE3, KiIacCUpUKALMsI W cHcTeMaTu3auus, aOcTparupoBaHUE W
aHaiorusi.  OOBEKTHI ~ MaTeMAaTHMYECKUX  YMO3AKIIOYEHWH, TpaBuiaa  UX
KOHCTPYMPOBAaHHS  pPACKPBIBAIOT  MEXaHU3M  JIOTMYECKHUX  ITOCTPOEHUH,
CIIOCOOCTBYIOT BBIPAOOTKE yMEHUS (HOPMYJIUPOBaTH, 0OOCHOBBIBATh U JOKA3hIBATH
CY)KJI€HUs, TEM CaMbIM pPa3BHBAIOT JIOTMYECKOE MbIIIEHUE. MareMartuke
NPUHAAIICKUT Beaylias posib B (HOPMHUPOBAHUM AITOPUTMUYECKONW KOMITOHEHTHI
MBIIIJIEHUST U BOCIHUTAHUM YMEHHM JEMCTBOBATH M0 3aJIaHHBIM aJTrOpUTMaM,
COBEPILECHCTBOBATh M3BECTHBIE M KOHCTPYUPOBAaTh HOBBbIE. B mpolecce pemeHus
3a/1ady — OCHOBHOM Yy4eOHOM NeATeTbHOCTH Ha YpOKaX MaTeMaTHUKU — Pa3BUBAIOTCSA
TBOpUECKass W MPUKIAAHAS CTOPOHBI MbIIUIEHUS. OOydeHue MareMaThke JaéT
BO3MOKHOCTh ~ pa3BUBaTh y  OOyYalOUMXCSl TOYHYI, palUMOHAIbHYIO U
MHPOPMATUBHYIO peYb, yMEHHE OTOUpaTh HauboJiee NOAXOASAIIUE S3bIKOBBIC,
CUMBOJIMYECKHUE, TpadUuecKue CPeACTBa I BHIPAXKECHUS CYXKICHUN M HATJISIHOTO
ux 1npexactaBieHus. HeoOXoAUMBIM — KOMIIOHEHTOM  OOIIEH  KyJIbTyphl B
COBPEMEHHOM TOJIKOBAHUHU SIBJISIETCSl O0Illee 3HAKOMCTBO C METOJaMU MO3HAHMS
JNEUCTBUTEIBHOCTH, NPEICTABICHUE O MPEIMETe M METOJE MaTEeMaTUKH, €ro
OTJIMYUSL OT METOJOB E€CTECTBEHHBIX M TyMaHUTApHBIX HAyK, 00 OCOOEHHOCTSIX
MPUMEHEHUSI MAaTeMAaTUKU JUIsl PELICHUs] HAy4YHBIX W TPUKIATHBIX 3aaad. Takum
o0pa3oM, maTemMaTH4ecKoe 0Opa3oBaHME BHOCHUT CBOM BKJaJ B (opmMupoBaHHe
oO1el KylabTyphl yenoBeka. M3yueHue MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY
BOCITUTAHUIO YEJIOBEKa, MOHMMAHUIO KpPacOThl M M3AIIECTBA MaTeMaTHYECKUX
paccyXJAeHUN, BOCIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHUIO HUIEH CUMMETpPHUHU.
IpuopurerHpiMu HesiMu 00ydyenuss matematuke B 10—-11 knaccax Ha 6a30BOM
YpPOBHE SBJSAIOTCS: (OPMHPOBAHUE LIEHTPAIbHBIX MATEMAaTUYECKUX MOHSATUN
(uucno, BeNMUMHA, reoMeTpuueckas Gurypa, nepeMeHHasi, BEpOATHOCTb, (DYHKIIHS),
00€eCreynBaONIMX MPEEMCTBEHHOCTh W MEPCHEKTHUBHOCTh MaTeMaTHYE€CKOTO
o0pa3oBaHus OOyYarOUIUXCS; MOJIBEJACHUE OOYyYaromMXCcs Ha JOCTYITHOM JJIsl HUX
YPOBHE K OCO3HAaHUIO B3aMMOCBA3M MATEMaTUKU U OKPYXKAIOUIETO0 MHpA,
MOHUMAaHUE MaTeMaTHKW KaK YacTH OOIIed KyJIbTypbl UYEJIOBEYECTBA; Pa3BUTHE
WHTEJUICKTYAJIbHBIX U TBOPYECKUX CIMOCOOHOCTEH 00yYaronuxcsi, mo3HaBaTeIbLHOM
AKTUBHOCTH, MCCJICIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHUS, UHTEpeca K
U3YYEHUIO MaTeMaTHKd; (GOpMHpOBaHHWE (PYHKIMOHAIBHOW MaTeMaTH4EeCKOM
IPAaMOTHOCTH: YMEHHMsI paclio3HaBaTh MaTeMaTHYECKHME AacleKTbhl B pPeaJbHbIX



KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB, IPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (PopMyIHpoBaTh MX Ha SI3BIKE MATEMATHKU H
co3/laBaTh MaTEeMaTHYECKHE MOJICNIM, MPUMEHSITh OCBOCHHBIA MAaTeMaTUYECKUI
amnmapar JJis pelieHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX 3ajlad, UHTEPIPETUPOBATH U
OLICHUBATh TMOJy4YEHHbIE pe3ynbTaTbl. (OCHOBHBIMH JIMHUSIMU  COJEPKaHUS
mateMatuk B 10-11 kmaccax sBistoTcs: «Yucna W BBIYUCICHUS», «AJTreOpay
(«AnreOpanyeckue BbIpOKEHUs», «YpaBHEHHMs U HepaBeHCTBa»), «Hauwana
MaTeMaTudyeckoro ananuza», «l'eomerpus» («l'eomerpuueckue Qurypsl u ux
CBOMCTBa», «lM3MepeHHe TEeOMETPUYECKUX BEIMYUH»), «BepodATHOCTh W
CTaTUCTHUKAY». JlaHHBIC JIMHUM Pa3BUBAIOTCS MApaslIeNIbHO, KaX1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCHMO OJIHA OT JPYroi, a B TECHOM
KOHTakTe U B3auMmojieicTBuu. Kpome »3TOoro, ux OOBEAMHSET JOTUYECKAS
COCTaBJIAIOIIAs, TPAJUIMOHHO MpPUCYyIIas MaTEMAaTHKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKUe Kypchl U cojaepxkatenbHbie TuHuu. ChopmynupoBanHoe B PI'OC
COO TpeboBaHNEe «BIaJCHUE METOJAMHU J0KAa3aTEIbCTB, AJITOPUTMAMU PEIICHUS
3aj1a4, yMeHue GopMyJIMpPOBATH ONPEICTICHUSI, AKCUOMBI U TEOPEMBI, IPUMEHSTH X,
MPOBOAUTE JOKa3aTEIbHbIE PAcCyKJACHUS B XOJI€ pPElICHUs 3a7ay» OTHOCUTCS KO
BCEM YueOHBIM KypcaM, a (OpMUPOBAHUE JOTUUECKUX YMEHHUU pacrpeenseTcs mno
BCEM TojlaM 00yuYeHHUs Ha YpPOBHE cpenHero obiiero oopazoBanus. B cooTBeTcTBUM
¢ ®I'OC COO marematuKa sBISETCS 0053aTeIbHBIM IPEIMETOM Ha JAHHOM YPOBHE
oOpazoBanus. Ilporpammoii MO MareMmaTwke MPEAyCMATPUBACTCS HU3yUYCHHE
ydyeOHoro mpenmera «MaTemaTuka» B paMKaxX TpEX y4eOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTU4YeCKoro aHaauza», «l'eomerpus», « BeposiTHOCTh U CTAaTUCTHKAY.
dopMUpOBaHUE JIOTUYECKUX YMEHUW OCYIIECTBIISIETCS HAa MPOTSIKEHUH BCEX JIET
o0yueHHsI Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHMs, a JJIEMEHTHl JIOTUKHU
BKJIFOYAIOTCS B COJICp’KAHME BCEX HA3BaHHBIX BBINNIE Yy4EOHBIX KypcoB. OO1iee
YUCJIO 4YacOB, PEKOMEHJOBAHHBIX M u3yueHus mMaremaTtuku — 340 ugacos: B 10
kiacce — 170 ygacoB (5 dacoB B Hemento), B 11 kmacce — 170 4dacoB (5 4acoB B
HEJIEITIO).

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIIPOI'PAMMBLI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
N3yuenne MaTeMaTuku Ha ypOBHE OCHOBHOTO 001Iero 00pa30oBaHus HAMPABIECHO Ha
JTOCTUKEHHUE OOYYarOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YYEOHOTO MTPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3zydeHuss MaTeMaTUKH Ha YPOBHE CpPEeIHETO 00Iero oopa3oBaHus y
oOyuatotierocss 0yayT chOpMUPOBAHBI CJICIYIOIIME JTUYHOCTHBIE PE3yJIbTaThl: 1)



IPOKIAHCKOTO  BOCHHUTAHUA: CHOPMUPOBAHHOCTh  TIPAXJAAHCKOW  IMMO3UIUU
00y4Jaromerocsi Kak akTUBHOTO W OTBETCTBEHHOTO WJICHAa POCCHUCKOTO OOIECTBA,
MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBax (DYHKIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJICHHUH, MPOLEAYp Tpa)xAaHCKOro oOmiecTtBa (BbIOOPHI, OMPOCHl M
JIpyroe), yMEHHE B3aUMOJICUCTBOBATh C COLMAJIBHBIMU HMHCTUTyTaMHU B
COOTBETCTBMM ¢ UX (QYHKIMIMU U Ha3Ha4YeHUEM; 2) TMaTPUOTHYECKOTO
BOCIUTAHUSA: CHOPMUPOBAHHOCTh POCCHUUCKON TPaKIaHCKONW HWIEHTUYHOCTH,
YBKEHHUSI K TMPOILIOMY M HACTOSIIEMY POCCUHCKONM MAaTeMaTHKU, LIEHHOCTHOE
OTHOIIEHHE K JOCTHKCHUAM POCCUHMCKHX MATEMATUKOB M  POCCHUUCKOU
MaTeMaTUYECKOW MIKOJbI, UCIOIb30BAaHUE 3TUX JOCTHXKEHUN B JIPYTMX HayKax,
TEXHOJIOTHUSX, cdepaXx HSKOHOMHUKH, 3) TyXOBHO-HPABCTBEHHOTO BOCIUTAHUS:
OCO3HAHHUE JIYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapojaa, CHOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO IMOBEJCHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHCHUEM JIOCTH)KCHUW HAyKU U JICSITEIbHOCTBIO YUYE€HOrO, OCO3HAHUE
JUYHOTO BKJIaJla B IIOCTPOEHHE YCTOMUYHMBOro OyAymiero; 4) 3CTETHYECKOIo
BOCIIMTAHUS: ACTETUUYECKOE OTHOIICHHE K MHPY, BKIIOYAs  ICTETUKY
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pacCyXICHUH,
BOCIIPUUMYHMBOCTh K MATEMAaTUUECKUM aCIIeKTaM Pa3uYHbIX BUJIOB UCKYCCTBA; 5)
(bU3UIECKOro BOCITUTAHMUSI: c(hOpMHUPOBAHHOCTH YMEHUSA MPUMEHSTh
MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3omacHOro obOpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBBIO  (3I0pOBOE MHUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas Qusznueckas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSX CIIOPTUBHO-
03/I0POBUTEJILHON JIESATEILHOCTHIO; 6)TPYJOBOTO BOCHHUTAHUSA: TOTOBHOCTH K
TPyAy, OCO3HAHHUE LIEHHOCTH TPYAOJIOOUs, HMHTEpPEC K Pa3IudHbIM cdepam
npodeCCUOHAIBHOW ~ JIESITEIBbHOCTH, CBSI3aHHBIM €  MaTeMaTukod U  e€
MPWIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp Oyayliei mpodeccuu u
peaau30BBIBaTh COOCTBEHHBIC YKW3HEHHBIE IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHHMI0O M CaMOOOPA30BaHMIO Ha TMPOTSHKCHHH BCEH
JKW3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW  HANpaBJIEHHOCTH;, /)  DKOJIOTHYECKOTO  BOCIHUTAHUS:
chOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYphl,  INOHUMAaHUE  BIUSHUSI
COITMATbHOOKOHOMUYECKUX TPOILIECCOB HA COCTOSHHUE MPUPOJAHON M COIMATBHOM
Cpebl, 0OCO3HaHUE III00aIBHOTO XapaKkTepa YKOJOTHUECKUX MPo0OJIeM, OpHECHTAITUS
Ha IIPUMCHCHHE MaTEeMAaTHYECKUX 3HAHUH IS pemieHus 3agad B 00JacTu
OKpY’Karollel cpelibl, IJIAHUPOBAHHE IOCTYNKOB M OLEHKUM HMX BO3MOXKHBIX
MOCJEACTBUN JJIsI OKpYXKalomiel cpespl; §) LEHHOCTH HAay4yHOTO TO3HAHMS:
c(hOpMHUPOBAHHOCTh MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU U OOIIIECTBEHHOW MPAKTUKH, TOHUMaHWE MaTeMaTUYECKON HAyKu



KakK C(bCpBI YeJI0BEUYECKOM ACATCIBHOCTH, 3TAIIOB ec Pa3BUTHA U 3HAYUMOCTH OJIA
pasBUTUA LOUBWIM3AIUK, OBJIAJCHHUC A3BIKOM MATCMATUKHN U MaTeMaTHUYECKOM
KyanypOﬁ KaKk CpCACTBOM IIO3HAHUA MHpPA, T'OTOBHOCTbL OCYIICCTBIIATH
IMPOCKTHYIO U UCCICIOBATCIbCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare OCBOGHHS TPOrpaMMbl MO MaTeMaTHKE HAa YpPOBHE OCHOBHOTO
oOmero obpazoBanus y oOydaromierocss 0yayT copMupoBaHbl METapeIMETHBIE
pe3yNbTaThl, XapaKTEPU3YIOTHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATECILHBIMU ~ JEHCTBUSMH,  YHHBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMHU M YHUBEPCAIBHBIMH PETYJISTHBHBIMU JeicTBUSAMU. [lo3HaBaTebHBIC
yHUBEpCaJbHbIe yueOHbIC NecTBUsI ba3oBbie JIOrMUecKue NEHCTBUSA: BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MTPU3HAKK MAaTEMaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUH MEXIy TMOHATUAMH, (HOPMYIUpPOBATh OIPEACICHUS IOHSATHH,
yCTaHABJIMBATh CYIICCTBEHHBIM TNpHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
0000IIeHNsT W CpaBHEHUS, KPUTEPHH IPOBOJMMOIO aHAJIN3a; BOCIPUHUMATH,
dbopMyIupoBaTh M TPEOOPa3OBBIBATH  CYXXKICHUS:  YTBEPAUTEIBHBICE |
OTpUlIaTeIbHbIC, €IWHUYHBIC, 4YacTHble U OOIlWe, YCIOBHbBIC; BBIABIATH
MaTEMaTUYECKUEe 3aKOHOMEPHOCTH, B3aHUMOCBSI3M W TMPOTHUBOpEUHs B (aKTax,
JaHHBIX, HAOIOJNCHUSIX M YTBEPKACHUSX, MIPeaiaratb KpUTCPUH JJI BBISBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUMIA; JIeJIaTh BBIBOABI C MCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, IEAYKTUBHBIX W WHAYKTHUBHBIX YMO3aKJIIOUCHUN, YMO3AaKIIOUECHUH TIO0
aHAJIOTUH; TPOBOJUTH CAMOCTOSATEIHLHO JOKAa3aTeIhCTBA MATEMaTHYCCKUX
YTBEP)KICHUA (MpssMbIe W OT TIPOTHBHOTO), BBICTPAWBATh apTyMEHTAITUIO,
MPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI; BBIOMpATh CHOCOO perieHus ydeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOATENILHO  BBIJICTICHHBIX  KpUTEpHEB). ba3oBble  HUCCIENOBATEILCKHE
JEUCTBUS: WCIOJIb30BaTh BOIMPOCH KAk HMCCIIENOBATCILCKUA HHCTPYMEHT
Mo3HaHUs, (OPMYTUPOBATH BOIPOCH], (PUKCHPYIONTUE MPOTHBOpPEUYHE, MPOOIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TMO3WIMIO, MHEHHE, MPOBOJUTh CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEIOBAHUE 0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SIBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH,
SBJICHUSIMH, TIPOIIECCAMH; CaMOCTOSITEIBbHO (OPMYJIMPOBATH OOOOIICHUS W
BBIBOJIBI 1O PE3yJIbTaTaM MPOBEAECHHOTO HAOJIOICHUS, UCCIIEIOBaHUS, OIICHHBATh
JIOCTOBEPHOCTh ~ TIOJYYCHHBIX  PE3yJbTaTOB, BBIBOJOB H  OOOOIICHUN;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TakKKe BBIIBHUTaTh
MIPEAIOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX yCJIOBHSAX. PabGoTa ¢ mHpOpMarmen:



BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA HA BOIPOC
U JUISL peuIeHHs 3ajJaud; BbIOMpaTh MHGPOPMAIUIO U3 UCTOYHUKOB Pa3IMUHBIX
TUIIOB, AaHAU3UPOBATh, CUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH MH(GOPMALIUIO
pa3iIMyYHBIX BHUAOB U (OpPM TMPEACTABICHUS; CTPYKTYPHUpPOBaTh HH(OpMaImio,
IPEJCTaBISATh €€ B pa3IMUHbIX (POpMax, WIUTIOCTPUPOBATH I'pa)UUECKH; OLIEHUBATh
HaJAEKHOCTh MHPOPMAIMKU IO CAMOCTOSTEIBHO CPOPMYJIUPOBAHHBIM KPUTEPUSIM,
c(OpMYJIUPOBAHHBIM  CaMOCTOATENbHO. KOMMYyHHKAaTUBHBIE YHHBEpCAJIbHBIE
y4eOHbIE AEUCTBUS: BOCIPUHUMATh U (DOPMYIMPOBAThH CYKJIEHUS B COOTBETCTBUU
C YCJOBHMSMH U LEIAMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 0 XOAY PELICHUS
3aJja4l, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yNbTaT; B X0/1¢ 00CYKIEHHUS 3a/1aBaTh
BONPOCHl 1O CYHIECTBY OOCYXKIaeMOM TeMbl, IpoOJieMbl, pelaeMol 3ajau,
BBICKA3bIBaTh WJECH, HALCJICHHBIE Ha IIOMCK pELICHUs, COIIOCTAaBJIATh CBOU
CYXKACHUS C CYXJACHUAMU APYTUX YUACTHUKOB AMAIIOra, OOHAPYKUBATH Pa3jInyUe
U CXOJICTBO MO3MIMM, B KOPPEKTHOM (popme (HopMyIrpoBaTh pazHOIrIacHsi, CBOU
BO3PAXEHUS; TMPEACTABISATh pPE3yJbTaThl PpEIIEHUs 3aJayd, JKCIIEPUMEHTA,
UCCJIEIOBAHMS, TPOEKTA, CAMOCTOSTEIbHO BbIOMpATh (QopMar BBICTYIUIEHHUS C
y4€TOM 3a/1a4 MPE3eHTAaLUU U 0COOEHHOCTEN ayIUTOPUH.

PGFYH?ITI/IBHBIG YHUBCPCAJIbHBIC yqGGHHe I[GﬁCTBHSI

CamMoopraHu3anus: COCTaBIATh IUJIaH, AJTOPUTM pEILEHUs 3aJayd, BbIOUpaTh
CHoco0 pelIeHns ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUaHThl PEIIEHUH € YYETOM HOBOM
uHpopmaruu. CaMOKOHTPOJIb, SMOLUMOHAIBHBIA MHTEJUIEKT: BJIAJI€Th HaBbIKAMU
MO3HABaTeNbHOM pedIEeKCMHM KaK OCO3HAHUS COBEpIIAeMBIX JICHCTBUH U
MBICITUTENIbHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU,
CaMOKOHTpOJISI TIpoLecca M pe3ysbpTaTa pELICHHs MaTeMaTHYeCKOW 3ajauu;
NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTh IIPU PELICHUU 3aJadd,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HalJEHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH; OIEHUBATH COOTBETCTBUE
pe3yibpTaTa ILeld W YCIOBUAM, OOBSCHATh NPUYMHBI JTOCTHOKEHHUS WIM He
JOCTHKEHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh OILICHKY
npuobpeTéHHOMY omnbITy. COBMeCTHasl JEesTeIbHOCTh: TOHUMAaTh U UCIOJIb30BaTh
IpeUMyIIecTBa KOMaHAHON U MHAMBHUIYaJbHOM paOOThl MpU pEUICHUH y4eOHBIX
3a/1a4y, MPUHUMATh LEJIb COBMECTHOW AEATENBHOCTH, IUIAHUPOBATH OPTaHU3ALIMIO
COBMECTHOM palOThl, pacrpeaesiarh BUAbl paldOT, JOroBapuUBaThCs, OOCYXAATh
mporiecc U pe3yabTaT paboThl, 0000I1IaTh MHEHHUS HECKOJBKHUX JIIOJCH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE INTYPMBD» M MHBIE), BBINOJIHATH CBOK YacTh pabOThl H



KOOPAUHUPOBATh CBOU JEHCTBUS C JPYTMMHU YJE€HAaMU KOMAaH[bI, OLIEHWBATb
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHUCTBUS.

IHPEAMETHBIE PE3YJ/IBbTATDBI

[TpenMeTHbIE pe3yabTaThl OCBOEHHS IMPOrpaMMbl 10 MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpeaHEero o0Imiero oOpa3oBaHUS MPEACTABICHBI MO TOAaM
oOyudeHusl B paMKax OTJEIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3zeiax
IIPOrPaMMBI 110 MATEMATHUKE.

OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUMTEJBHASA 3AIINCKA

VYuebnbiii Kypc «Anrebpa U Hauajga MaTEMaTHYECKOTO aHAIHM3a» SIBJSIETCS OJTHUM
13 HanboJiee 3HaUMMbIX B MPpOrpaMMe CpeIHEero 00111ero 00pa3oBaHusi, MOCKOJIbKY,
C OJIHOM CTOPOHBI, OH 00ECIIeYMBaeT MHCTPYMEHTAIBHYIO 0a3y AJI1 U3yUYEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMHUPYET JOTHUECKOE M
a0CTpaKTHOE MBIIICHHE O0YJalomUXCs Ha ypOBHE, HEOOXOIUMOM JIsl OCBOCHHUS
y4eOHBIX KypcOB HWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B
paMkax y4eOHOro Kkypca «Anredpa W Havajla MaTeMaTHUYECKOro aHallh3ay
oOydJaromyecss OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast (OpMYyJIMPYET CBOM JOCTHKEHUS B MareMmaruueckoil (opme. YueOHbIN
Kypc aireOpbl W Hadajdl MaTeMaTHYeCKOro aHaiu3a 3aKjaJbIBaeT OCHOBY JIA
YCHEITHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX TCHIICHIIMA JSKOHOMUKH W OOIIECTBEHHOW JKM3HU, TIO3BOJISCT
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEIHEBHOW XM3HHU. B TOXe Bpemsi OBJajcHHE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBITIUICHHE. B X0/1¢ n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus 00yJaOIIKECs MOTY4YatoT HOBBIN OMBIT PEIICHUS MPUKIIATHBIX 3a/1a4,
CaMOCTOSATEILHOTO MMOCTPOCHUSI MATEMAaTUYECKUX MOJICTICH PEaIbHBIX CUTYaIlul U
WHTEPIpPETAllUd  TIOJYYCHHBIX  pEIIeHUH, 3HAKOMATCI C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPHUPOAC, HAyKe U B HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHICCKUMU OTKPBITUSAMH M MX aBTOpaMU. YUEOHBIN KypC
anreOppl W HayaJl MaTeMaTHYECKOro aHaiu3a o0JaJaeT 3HAYUTEIbHBIM



BOCIIUTATEIIbHBIM TOTEHIIMAIOM, KOTOPBIA pealu3yeTcsl Kak uepe3 y4eOHBIN
MaTepuai, crnocoOCTBYIONINM (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI, TaK U
yepe3 crnenupuKky y4eOHOH eATeTbHOCTH, TpPEOYIOmEeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, MPOJOJDKATEIBHON KOHIEHTPAlMM BHUMAHUS U OTBETCTBEHHOCTH
3a TMOJIYYCHHBIN pe3yibTar. B ocHOBe MeToAMKH OOydeHHus: anreOpe W Havajam
MaTEeMaTHYECKOTO aHallu3a JIGKUT JEATEIbHOCTHBIA TPHUHIUN oO0ydeHus. B
CTPYKType MpOoTpaMMbl TI0 airedpe W HadaiaM aHadu3a BBIICISIOTCS CIETYIONIUe
COJIEP)KATEIPHO-METONYECKHE JIMHUU: «Yuciaa W BBIYHCICHUSY, «DYHKIUN U
rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama MaTeMaTHUeCKOro aHAIN3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOINYECKHE JIMHUN
U3yYal0TCsl Ha TMPOTSDKEHUU JABYX JIeT OOy4YeHHs Ha ypOBHE CPEAHETO OOIIETOo
o0Opa3oBaHMsI, €CTECTBEHHO JOIMOJIHAS JpYr Jpyra M TOCTENEHHO HaChIIAsCh
HOBBIMH TeMaMH U pa3zenamu. JlaHHbIi y4eOHbIN Kypc SBISETCS HHTETPATUBHBIM,
IOCKOJIBKY OOBEAMHSIET B ceOe COAepKaHUE HECKOJbKMX MaTeMaTHYEeCKUX
JUCHMIUIMH: anredpa, TPUTOHOMETpUS, MaTeMaTHUYECKUWd aHaluu3, Teopus
MHOXeCTB U Apyrue. [lo mepe Toro kak oOyuarommecs OBIIaJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCIEI0BaTeNIbHO (hopMupyeTcs u
COBEPIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJETb pPEabHOM
CUTyalluH, IPUMEHSATh 3HaHUs, IOJyUYEHHBIE B Y4eOHOM Kypce «Airedpa 1 Hadasaa
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIHMPOBAHHON
MaTeMaTHUYeCKON 3aJaud, a 3aTeéM MHTEPHPETUPOBATH MOJYUYEHHBIM pe3yibTar.
CopepxxarenpHo-MeTOIMYEeCKass JHUHUA «Yucna U BBIYMCICHUS» 3aBEpILIACT
¢bopMUpOBaHNE HABBIKOB MCTOIH30BAHUS JACHCTBUTEIHHBIX UMCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHuss ocoboe BHUMaHHE yAeusieTcss (OPMHUPOBAHUIO  MPOYHBIX
BBIUYHCIUTENFHBIX HABBIKOB, BKJIIOYAIOIIUX B CEOS MCHOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu JAEWCTBUTEIBHOIO YKCIA, YMEHUE palUMOHAJIBHO BBIOJIHATH
NEUCTBUS C HUMHM, JeNaThb MNPUKUAKY, OLIEHWBaTh pe3yibTar. OOydarommecs
MOJy4yatoT HAaBBIKM MPUOIMKEHHBIX BBIUMCICHUN, BBINOJHEHUS JAEUCTBUNA C
YHCJIaMH, 3alIMCAHHBIMH B CTaHJIAPTHON (popme, UCTIOIB30BaHUS MaTEMaTHIECKIX
KOHCTAHT, OIICHUBAHUS YHCIOBBIX BbIpakeHud. CopepkaTenbHas JIUHUSA
«YpaBHEHHUS ¥ HEPABEHCTBA» pEATM3yeTCs Ha MPOTSHKEHHH BCETO OOydeHHUsS Ha
ypoBHE cpeaHero oOmero o0pa3oBaHUs, IOCKOJBKY B KaXIOM pasfelne
IpOrpaMMBbl MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aaay. OOydaromuecs
OBJIQZICBAIOT  PA3IMYHBIMH  METOJAaMU  pEIIeHHUs] UEeJblX, PpPaldOHAIbHBIX,
UPpALMOHATIbHBIX, TMOKA3aTEIbHBIX, JOrapu(pMUUYECKUX U TPUTOHOMETPUUECKHX
ypaBHEHU, HEPABEHCTB U MX cHCTeM. [lomydeHHbIE YMEHUS WCIONB3YIOTCS TpU
UCCIIeIOBaHNH (YHKITHI C TOMOIIBIO MPOU3BOIHOM, PEIICHUH TPUKIIATHBIX 3a/1a9
U 3a7ad Ha HaxOXIACHHE HAWOONBIINX W HAWMEHBINNX 3HAYCHUH (YHKINH.



JlanHasi comepxkaTesbHas JIMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMOJHATh pacu€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTEMEHU U JiorapudMmbl. braronaps M3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaromuXcs, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anreodpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
s3pika Haykd. ConepkaTenbHO-MeToAndeckass JuHUS «DYyHKIIMA U TpaduKm
TECHO TEPEIIETACTCs C JPYTUMU JIMHUSIMU YYEOHOT0 Kypca, MOCKOJIbKY B KaKOM-
TO CMBbICIE 3aJaéT IIOCJIEN0BATEIBHOCTh H3ydeHUsd Martepuana. l3ydeHue
CTCNICHHOM, IOKa3aTeJIbHOW, JIOTapU(PMUYECKOH U  TPUTOHOMETPUUYECKUX
GbyHKIMIA, X CBOMCTB U TpapKOB, UCTIOIb30BaHUE QYHKIMNA JJI PEIICHUs 3a1a4
U3 Jpyrux Yy4deOHbIX MPEIMETOB W pPEaTbHOM JKU3HU TECHO CBSA3aHO KAaK C
MaTEMaTUYECKUM aHaJu30M, TaK M C PEIICHHEM ypaBHEHUH W HepaBeHCTB. [lpu
3TOM OOJIbIIOE BHUMAaHUE YyAelseTcss (OPMUPOBAHUIO YMEHHUS BBIPAXKaTh
dbopMynaMu 3aBUCHMOCTH MEXIY pPAa3IMYHBIMUA BEJIMYMHAMU, HCCIIEIOBAThH
noJiy4eHHble (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan coaep aTeabHOU JTUHUU
HalIeJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH
MEXIYy BEJIMYMHAMU B Ppa3InyHON (opMe: aHAIUTHUUECKOU, Tpaduueckorl wu
cioBecHOM. Ero wu3ydeHwe CHocOOCTBYET Pa3BUTHIO  aJrOPUTMUYECKOTO
MBIIIJICHUSI, CIIOCOOHOCTU K OOOOIIEHUI0 M KOHKPETH3AIlMH, HUCIOJIH30BAHUIO
ananoruii. CopnepxkarenpHas JuHHUS «Hadana Maremarnyeckoro aHaiau3ay
MO3BOJISIET CYILIECTBEHHO pAaCIIMPUTh KPYr Kak MaTeMaTHYeCKUX, TaK |
MPUKIAAHBIX  33J1ady, JOCTYMHBIX OOYyYarolmuMMCs, Y KOTOPBIX TMOSBISETCA
BO3MOXKHOCTh HCCIIEJIOBaTh M CTPOUTH rpaduku (QYHKIUH, ONpEAeNiaTh HUX
HauOOJIBIIINE W HAUMEHBIIME 3HAYCHUS, BBIUYUCIATH TUIOMAAN GUTYpP U 0O0BEMBI
T€J, HAXOAMTh CKOPOCTH M YCKopeHus mpoueccoB. CoaepkareibHas IJUHUSA
OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUSI MaTEeMaTHYECKUX MOojelen
peaNIbHBIX CHUTYaIMi, HAXO0XIACHUS HAWIYYIIEer0 PEIICHUs] B MPUKIAAHBIX, B TOM
YyHUCJ€  COIMAJIbHO-d)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C  OCHOBaMU
MaTEMaTUYECKOT0 aHajn3a CIIOCOOCTBYET Pa3BUTUIO abOCTPaKTHOTO, (HOPMaIbHO-
JIOTUYECKOTO U KPEaTUBHOTO MBINIUICHHS, (POPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MIPOSIBJICHHS 3aKOHOB MAaTeMaTHKX B HayKe, TEXHUKE U HCKyccTBe. OOydaromnumecs
Y3HAIOT O BBIJIAIOIINUXCS PE3yJIbTaTax, MOJTYYEHHBIX B XOA€ Pa3BUTHUSI MaTeMaTHKU
KaK HaykKu, U uX aBTropax. [loaToMy Ba)KHO JaTh BO3MOXKHOCTh OO0ydYarolemycs
MOHUMATh TEOPETUKO-MHOYXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTHKU U



HCIIOJIB30BaTh €T0 JIJIs BRIpaXKEHHUs CBOMX MbIciiel. B yueOHOM kypce «Anrebpa u
Hayaja  MaTeMaTH4YeCKOro  aHaliu3a»  MPUCYTCTBYIOT  TakKe€  OCHOBBI
MaTEMaTUYECKOTO MOJCIUPOBAHMS, KOTOPhIC MPHU3BAaHBI CPOPMUPOBATH HABBIKU
MOCTPOCHUSI MOJIENIEH peadbHbIX CHUTyalluid, HCCIECIOBAHUS ATUX MOJEIEH ¢
MOMOIIIBIO allliapara ajareOpbl U MaTeMaTHYeCKOro aHaju3a W HHTepIpeTalyiu
MOJTYYCHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXIbl W3 pa3liesioB
MPOTPaMMBbI, MTOCKOJIbKY BECh MaTepHasl y4eOHOro Kypca IIMPOKO HCIOIb3YyeTCs
JUISL pelleHus NMPUKIaAHBIX 3a1a4. [Ipu pernieHun pealbHbIX MPaKTHUYECKUX 3a/1ad
oOydaroruecs pa3BUBAIOT Ha0JII0/1aTeJIbHOCTb, yMEHHE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpodieMy. JlesTenbHOCTh 10 (OPMHPOBAHHWIO HABHIKOB
pelLIECHHs] TPUKIAIHBIX 3a/lad OpPraHU3yeTCsl B MPOLECCE HM3YYEHUS BCEX TEM
y4eOHOro Kypca «AnreOpa W Hayajga MaTeMaTUYECKOro aHanuza». OOlee 4ucio
4acoB, PEKOMEHJIOBAaHHBIX /U M3Y4YEHUs yuyeOHOro kypca «Ausredpa u Havana
MaTeMaTH4deckoro anamuza», — 170 gacoB: B 10 kmacce — 68 vacoB (2 yaca B
Hezeno), B 11 kinacce —102 yaca (3 gaca B HeJlemio).

COILEPKAHUE ObYUEHUSA
10 KVIACC

Uucna u BbluucieHus PanumonanbHble yucia. OOBIKHOBEHHBIE U JECSTHYHBIC
IpoOu, TIPOIEHTHI, OECKOHEUYHBIE NEepHOAUYECKUe apodu. Apudmerndyeckue
olepalyy C PalMOHAIBHBIMU YHMCIaMH, IPE0Opa30BaHUsl YUCIOBBIX BBIPAXKEHUH.
[Tpumenenune npoOeil M MPOLEHTOB MJIs pPEIICHUs MPUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTpACICd 3HAHUM M PEANbHOM KU3HU. JIEMCTBUTENIBHBIE YHCIIA.
PaunonanpHple M MppaluoOHaNbHbIE YHCIA. ApHpMETHYECKHE OIlepauuud ¢
NENCTBUTENbHBIMU ynciHaMu. [IpruOnmxEHHbIe BEIUMCIECHNUS, IPABUIIA OKPYTJICHHUS,
IIPUKUJIKA U OLIEHKA pe3ysbTaTa BbIUHCICHHU. CTENEHb C LENbIM IOKA3aTEJIEM.
CranmaptHas Qopma 3amucu  JeWCTBUTENbHOro uucia. Vcmonb3zoBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNUCEN JJIS1 PEILICHUS TPAKTUUYECKUX
3aJa4 W TPEACTaBICHUS JaHHBIX. ApU(METHUYECKHI KOpeHb HaTypalbHON
creneHu. JleiicTBus ¢ apupmeTHuecKuMu KOPHSIMH HaTypajabHOU cTeneHu. CUHYyC,
KOCHHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'E€HC
YUCJIOBOTO apryMeHTa. Y paBHEHHS M HEPAaBEHCTBA TOXKIeCTBa M TOXKIECTBEHHbIC
npeodpazoBanus. [IpeodbpazoBaHre TPUTOHOMETPUUECKUX BbIpaxeHuil. OCHOBHbIC
TpUrOHOMETpUUYeckue (popmysbl. YpaBHEHHE, KOpeHb ypaBHeHMs. HepaBeHCTBO,
pelieHne HepaBeHCTBA. Meroa uHTepBasoB. PemieHue 1enbix U ApoOHO-
palLMOHAIBHBIX YPAaBHEHUN W HEPABEHCTB. PellleHne nppauvoHaIbHBIX YPaBHEHUN
M HEpaBeHCTB. PelleHue TpUTrOHOMETpUYECKUX ypaBHeHUU. [Ipumenenue



YpPaBHEHHUI M HEPABEHCTB K pEUICHHI0 MAaTeMaTU4YeCKUX 3aJad U 3a7ad u3
pa3InuHBIX o0nacTel HaykKu U peanbHou ku3Hu. OyHKMU U rpaduxun OyHKIW,
ciocoObl 3amanus ¢yHkiuu. ['paduk ¢ynkinun. B3zaumHo oOpatHbie (QyHKIUU.
OObnacTh ompeneneHUss U MHOXKECTBO 3HaueHui (ynkumu. Hymum dyskmmm.
[TpoMexyTkn 3HaKONoOCTOSHCTBA. YETHble W Heu€THble (yHKUMU. CreneHHas
(GyHKIUS C HaTypaJbHBIM M LENbIM MoKa3aTteneM. EE cBoiictBa u rpaduxk.
CpoiicTBa M rpapuKk KOpHsS n-oi CTENEHH. TpPUTrOHOMETpHUYECKas OKPYHOCTb,
OIIpE/IeNICHUE TPUTOHOMETPUUYECKUX (YHKUMH 4YHUCIOBOro aprymeHTta. Hauama
MaTeMaTtudeckoro  aHanmuza  IlocienoBaTenbHOCTH, — CHOCOOBI  3aJaHUs
nocienoBareabHOCTe. MOHOTOHHBIE IOCIEN0BATEIbHOCTH. ApudmMerndeckas U
reomeTpuueckas mporpeccud. beckoHeuHo yObIBaromiass —reoMeTpuyecKas
nporpeccuss. CymMma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKON IPOrpeCCU.
®dopmyna CHOXKHBIX HPOLEHTOB. Vcmonb3oBaHME NPOrPEecCUU Ui PELICHUS
peasbHBIX 3a/ay NPUKIAJAHOrO Xapakrepa. OrmnpeaeneHue, Teopema, CIEICTBHE,
JI0Ka3aTeIbCTBO.

11 KUIACC

Uucna u Beruncinenusa. HarypaneHble u uensie uucia. IlpusHaku nenumoctu
nenslx uyncen. CTeneHp C pauuMoOHAIBHBIM IOKaszaresneM. (CBOKCTBAa CTEIEHHU.
Jlorapudm uyucna. JlecsaTuuHble W HaATypaJlbHblE JIOTapU(pMbl. YpaBHEHUS U
HepaBeHCcTBa  [IpeoOpa3zoBaHue  BBIpRXXEHMM,  COAEpXKAIIUX  JIOTAapU(PMBL.
[IpeoOpa3oBaHue BBIpAKEHHM, COAEpXKAIIMX CTENEHU C  paldOHAJbHBIM
nokazareneM. [lpumepsl TpuroHomerpuueckux HepaBeHCTB. [loka3arenbHble
ypaBHEHUsI U HepaBeHcTBa. Jlorapupmuyeckue ypaBHEHHUS M HEPABEHCTBA.
Cucrembl JUHEHHBIX ypaBHEHUW. PernieHue NpUKIAAHBIX 3a7ady C ITOMOIIBIO
CUCTEMBI JIMHEWHBIX ypaBHEHM. CHCTEMBI M COBOKYITHOCTH pPalUOHAJIBHBIX
yYpaBHEHUW W HEpaBeHCTB. [IpuMeHeHMEe ypaBHEHUN, CHUCTEM M HEPABEHCTB K
pEIIEHUI0 MaTeMaTHYeCKUX 3aJau U 3aJay U3 Pa3IMyHbIX o0jacTell Haykud U
peanbHOU ku3HU. DPyHKUMU U rpapuku DyHkuus. [lepuonnueckue (GyHKUUH.
[IpomMexyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHHHUMYMbl (DYHKIUU.
HauGonbiiee W HauMeHblllee  3HauYeHHE  (QYHKIMM Ha  IPOMEXKYTKE.
Tpuronomerpuueckne ¢GyHKIUU, UX cBoWcTBa W Tpaduku. [lokazarenbHas u
jorapudmMuyeckas PyHKIIUU, UX CBONCTBA U rpaduku. Mcnoab3oBanue rpa@ukoB
byHKIMNA I pelieHWs YpaBHEHUW U JIMHEWHBIX cHUCTeM. Vcrmonb3oBaHue
rpaduKoB (QYHKIMHA [JIsI MCCIEIOBAHUS IPOLECCOB M 3aBHUCHUMOCTEH, KOTOpBIE
BO3HMKAIOT MPHU PEIICHUH 3a7ad W3 JAPYTHX Y4eOHBIX MPEAMETOB M PEabHON
xu3Hu. Hawanma maremarnueckoro ananuza HemnpepsiBHble ¢GyHkuuu. Meton
WHTEPBAJIOB Ui pelieHust HepaBeHcTB. [IponsBonnas ¢pynkuuu. I'eomerpuyeckuit
U (QuU3MYECKUil CMBICIT TPOoU3BOAHOW. [Ipom3BojHbIE 37E€MEHTApHBIX (QYHKIUH.



@opMysibl  HAXOXKIEHUS MPOU3BOAHOW CYMMBbI, MPOU3BEACHUS W YacCTHOTO
¢byukmuii.  [lpuMmeHeHune mNpPoM3BOAHOM K  HCCleAoBaHHI0O (QYHKIUN  Ha
MOHOTOHHOCTh M 3KCTpeMyMmbl. Haxoknenue HauOOJBIIET0 ¥ HAMMEHBIIETO
3HayeHUs] (YHKIUU Ha oTpeske. [IpuMeHeHMe TPOU3BOAHON ISl HAXOXKICHUS
HAaWJIY4lIero peuieHusi B MPUKIAIHBIX 3ajlayax, g OMNpEJeiICHUS CKOPOCTH
mporiecca, 3amaHHoro Qopmysnoit unu rpadukom. IlepBooOpaznas. Tabmuia
nepBooOpasHbiX. MHTerpan, ero reoMeTpuyeckuii u (U3HMYECKUHA CMBICIL.
Brruncnenune unrerpania no ¢popmyne Hetorona—Jleitbnuna.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce 00ydaromuiicst HOTYUUT CIAEAYIONINE TPEeIMETHBIC
pe3ynbratel: Yucia U BBIYMCICHUS: ONEPUPOBATh MOHATUAMU: PALMOHAJIBHOE U
NEHCTBUTENILHOE YHUCIO, OOBIKHOBEHHAas M JIeCATUYHAs JpoOb, IPOLEHTHI;
BBITIOJHATH apU(PMETHUECKUE ONEPAlH C PAIlHOHATBHBIMU U JIEWCTBUTEIHHBIMU
YHUCIIaMH; BBITIOJNHATh TPUOMMKEHHBIE BBIYMCICHUS, UCIONB3YS IpaBHIa
OKpYTJICHUS, IeTIaTh MPUKHUJIKY U OIIEHKY PEe3yJbTaTa BBIUYMCICHHIA, ONEPUPOBAThH
NOHSATUSAMU: CTEMEHb C IEJNBIM TIOKa3aTeleM, CTaHaapTHas ¢opMa 3ammucu
JNEHCTBUTENILHOTO  4YMCJAa, KOPEHb HATypaJlbHOM CTENEHH, HCIOJIb30BATh
HOJXOJAIIYI0 (pOpMY 3amMcH JEHCTBUTENBHBIX YHCEN AJIS PEILICHUS TPAKTUUECKUX
3aJa4 U MPEACTaBICHUS JaHHbBIX; ONEPUPOBATH MOHATUSAMHU: CHUHYC, KOCUHYC U
TAHT'€HC MPOM3BOJIBHOTO YIJIA, UCIOJIb30BaTh 3alUCh MPOU3BOJILHOIO yria 4epes
oOpaTHbIE TpPUTOHOMETpUYEeCKHEe (GYHKIUH. YpaBHEHUS W HEPaBEHCTBA:
OTIEPUPOBATH TOHSATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, ILIEJOE,
panroHaIbHOE, HPPAIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUIECKOE
yYpaBHEHHUE; BBINOJHATh NPEeoOpa30BaHUSI TPUTOHOMETPUYECKUX BBIPAKEHUN U
peliaTh TPUTOHOMETPUYECKUE YPaBHEHMsI; BBINOJHATH NMPEoOpa3OBaHUs LENbIX,
palMoHaNbHBIX W HUPPAIMOHATIbHBIX BBIPAXKEHUH M pellaTh OCHOBHBIE THIIBI
LEJbIX, PAIMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB; NPUMEHSTh
YpaBHEHUS M HEPAaBEHCTBA /JIs PEIICHHS MaTeMaTHYeCKUX 3aJad W 3a1ad u3
pa3iNMuUHBIX O00JacTel HAyKWM ¥ peajbHOW J>KM3HM; MOJEIUPOBATh peajbHbIC
CUTYaIluu Ha SI3bIKE anreOpbhl, COCTABIATH BHIPAXKCHHS, YpPAaBHEHUS, HEPABECHCTBA
[0 YCJIOBHIO 3a/1ay, MCCIEAOBATh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM
anmaparta anreopsl. OyHKIMM U TpaduKu: ONEepUpOBaTh MOHATUAMH: (DYHKITHS,
crocoObl 3amanus (GyHKIHMHA, OOJACTh OMPENENICHHWS W MHOMXECTBO 3HAYCHHM
bynkuuu, rpaduk QYHKIMHA, B3aUMHO oOOpaTHbIe (YHKIIMW; OINEPUPOBATH
NOHATUAMU: YETHOCTH W HEUETHOCTHh (YHKIUH, HYIHW (QYHKIHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA; MCTOIb30BaTh Tpaduku (GYHKUIWN A PElIeHUs ypaBHEHUI;
CTPOUTh M YWUTaTh TpadUKu JUHEHHOW GYHKUIMM, KBaJpaTUYHOM (QYHKIUH,
CTENEHHOM (DYHKIMM C IIeJbIM TOKa3aTeJIeM; MCIOJb30BaTh rpa@uku (yHKIMMA



JUIS. UCCIIEAOBAHUS TIPOLIECCOB M 3aBUCHUMOCTEW NMPU PELICHHUH 3a7ad U3 JPYTHUX
y4eOHBIX MPEAMETOB M PEaAIbHOM KU3HHU, BBIpaKaTh (OpMyliaMd 3aBUCHMOCTHU
MeXIy BenuuuMHamu. Hawana MaremMarnueckoro aHainu3a:  ONEepHUpOBaATh
NOHATUAMU:  TIOCIENOBAaTENbHOCTh, apudmeTrnyeckass U  reoMeTpudecKas
MIPOTPECCHUH; OTIEPUPOBATH MOHATUAMH: OECKOHEYHO YOBIBAIOIAsl FreOMeTprUecKas
nporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOrpeccuu;
3aJ1aBaTh MOCJIEA0BATEIHOCTH PA3IMYHBIMU CIIOCOOaMU; UCIOJIb30BaTh CBOMCTBA
MOCJIEA0BATENBHOCTEN U IPOTPECCUN JISI PEIICHUS PEAIBHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa.

K xonIy o0yuenus B 11 kiacce o0ydaromuiicst HOTYyYUT CIAEAYIOIIKNE TPEeIMETHBIC
pe3ynbTaThl: Yucna W BBIYMCIEHUS: OINEPUPOBATh MOHATHSIMH: HATypaldbHOE,
LEJ0€ YHUCIO0, WCIOIb30BaTh IMPU3HAKU AEIMMOCTU LENbIX YHUCEN, pPa3JIoKEHHUE
Yyucia Ha MPOCThIE MHOXKUTEIW JJIA pPEUIeHUs 3a/1ad; ONEpUpPOBATH MOHSATHEM:
CTENEHb C PALMOHAJIBHBIM II0KA3aTEIEM; ONEPUPOBATH MOHATUAMU: JIorapudm
Yucla, JECSITUYHbIE U HaTypajbHble JorapudMbl. YpaBHEHUS U HEPABEHCTBA:
IPUMEHATh CBOICTBAa CTENEHU MJs MpeoOpa3oBaHUS BBIPAXKEHUMN, ONEpPUPOBATH
NOHATUSAMU: MOKAa3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIBI
MOKA3aTeJIbHbIX YpPaBHEHUH W HEPABEHCTB; BBINOJHATh MPEeoOpa3oBaHUs
BBIPKEHU, CoJIepKaIluX Jorapupmel, ONEepUpPOBAThH MOHATUSAMU:
Jorapu(MUYECKOEe YpPaBHEHHE W HEPABEHCTBO, pEIIATh OCHOBHBIE THIIBI
Jorapu(MUYECKUX YPAaBHEHH W HEPABEHCTB; HAXOAUTh PEHICHUS MPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPUPOBATH MOHATUSAMHU: CUCTEMA JIMHEHHBIX
YPaBHEHUN U €€ PEIICHUE, UCIIOIb30BaTh CHUCTEMY JIMHEUHBIX YPaBHEHUU A
pEelIeHUs] NPAKTUYECKHUX 3aJa4; HAXOJIWUTh pPEUIEHUS MPOCTEUIINX CUCTEM U
COBOKYMHOCTEW palMOHAIbHBIX ypPaBHEHUH W HEPABEHCTB, MOJEIUPOBAThH
peanbHble CUTYallUM Ha SI3bIKE aireOpbl, COCTABJSATh BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI 110 YCJIOBHIO 33J]a4M, UCCIIEI0BATh TOCTPOEHHBIE MOIETU
C HCHoJIb30BaHWeM anmnapara anreopbl. DyHKUMM W rpaduKu: ONEPUPOBATH
MOHATUSAMU: TIepuoaudecKas (yHKIHUS, MTPOMEXYTKH MOHOTOHHOCTH (DYHKIIWH,
TOYKH dKCTpemyMa (yHKIMU, HANOOIbIIIee U HAMMEHbIIIee 3HaUYCHUS (DYHKIIMHA Ha
OPOMEXYTKE, MHCIIOJIb30BaTh MX JUIsl HCClIeAoBaHMS (QYHKIUH, 33JaHHON
rpadukom; ONIEPUPOBATH MOHATUSIMU: rpaduku MOKa3aTeIbHOM,
jJorapuMUYECKOl U TPUTOHOMETpUYECKUX (YHKLIMHA, H300paxaTh HUX Ha
KOOPJIMHATHOM TJIOCKOCTH M HWCHOJb30BaTh JUIsl PEHICHUS YpaBHEHUW U
HEPaBEHCTB;, H300pakaTh HAa KOOPJMHATHOM TIJIOCKOCTH TpadUKd JIMHEHHBIX
YPaBHEHUI M HUCIOJIb30BaTh MX JJISl PEIICHUS CUCTEMBI JIMHEWHBIX YpaBHEHUN;
UCIOJIB30BaTh Tpaduku QyHKUIUN AJI UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN
U3 JApyrux y4eOHbIx aucnuruimH. Hadama Maremarwyeckoro —aHaimsa:



ONEpPUPOBATh IOHATUSAMH: HENpepbiBHAas (PyHKLIWSA, NPOU3BOAHASA (YHKIUH,
UCIIOJb30BaTh TEOMETPUUECKUN U (PU3UIECKHI CMBICI MPOU3BOJAHOM AJIsl PEIICHUS
3a]a4; HAXOIUTh MPOU3BOJHBIC  JJIEMEHTAPHBIX  (PYHKIHUH,  BBIYUCIATH
IPOU3BOJAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO (YHKIHH;, HUCHOIB30BATh
IPOU3BOJAHYIO JUIsl MCCeN0BaHUs (YHKIMU HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
OPUMEHATh PE3YJIbTAaThl MCCIEA0BAHUS K MOCTPOCHHUIO TPaUKOB; MCIOJIb30BaTh
IIPOU3BOJHYIO Ul HAaxOKJICHUS HAWIy4dllero peuieHUs B IPUKIATHBIX, B TOM
YUCJIE  COLMAJIbHO-DKOHOMHYECKHMX, 3aJadaxX; OIEepUpOBATh  MOHATHIMMU:
nepBooOpa3Has U MHTETpall, MOHUMAaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICIT
UHTETpasia; HaXOAWTh IMEpPBOOOpA3HBIE DSIEMEHTAPHBIX (YHKIUH, BBIYHCIATH
uHTerpan no ¢Gopmyne Herorona—JleitOHuIa; pemars IpUKIagHble 3aa4i, B TOM
YHClie COLMAJIbHO-9KOHOMUYECKOTO M (PU3WYECKOT0 XapakTepa, CpelCcTBaMu
MaTEMaTUYECKOr0 aHaJIu3a.

TemaTnueckoe muanuposanue 10 kiace

HN3yuyaemasi Tema KosauuecTBo
4acoB
IloBTOpeHne MaTepuaJa 3a 7-9 Kiaaccsl 5
JlelicTBUTEIbHBIE YHCJIA 21
CreneHHasi pyHKIHA 16
Tpuronomerpudeckue GopmyJibl 14
TpuroHomerpuyeckue ypaBHeHusl 8
IloBTOpeHue, 00001IeHHUE, CHCTEMATH3AlUs 3HAHUM 4
Hroro 68




®EJIEPAJIBHAS PABOYASI ITIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJBHASA 3AIIMCKA

BaxHoCTh y4eOHOTO Kypca T€OMETPUN Ha YPOBHE CpeHEro o0Iiero oopazoBaHus
O0yCIIOBJICHA TMPAKTUYECKOW 3HAYMMOCTBHIO METANpPEIMETHBIX U MPEIMETHBIX
pe3ynbTaTOB OOydYEHHUS TEOMETPHH B HANpPaBJICHUM JIMYHOCTHOTO Pa3BUTHSA
oOy4aroruxcs, GopMupoBaHus GyHKIIMOHATHPHOW MAaTEMAaTHIECKON IPAaMOTHOCTH,
W3YUYCHUS JIPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y 00yJaronuxcsi mpaBUIbHBIX
MIPEACTABIICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHX aOCTPaKITUH,
COOTHOIICHUH PEATBHOTO U WICALHOTO, XapaKTepe OTPAKEHUS MaTEMaTHUYECKON
HAyKOH SIBJICHUI U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U POJIU MATEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TMO3HAHUU U B IMPAKTUKE
crocoOcTByeT (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS 00YUAIOIINXCS, @ TAKKe
KAaueCTB MBINIJICHUS, HEOOXOAMMBIX IS aJalTallid B COBPEMEHHOM OOIIECTRBE.
["'eoMeTpust sSBISETCS OTHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs, TaK KaKk OOCCICUMBACT BO3MOXXHOCTh H3YYCHHS KaK TUCITUTUINH
€CTECTBEHHO-HAYYHOW HaIpaBJICHHOCTH, TaK M TyMaHuTapHOW. Jlormueckoe
MBIIIIEHUE, (OPMUPYEMOE TPHU H3YUYEHUU OOYYaAIOIIMMHCS TMOHSTUWHBIX OCHOB
T€OMETPUU U TOCTPOCHHUH IIETIOYKU JOTHYECKUX YTBEPKIACHUN B XOJ€ pEIICHUS
r€OMETPUYECKUX  3aJad, YMEHHE BBIJBUraTh W  OMNPOBEpPraTh TUIOTE3bI
HETMOCPEACTBEHHO HCTOIB3YIOTCS TPHU PEIICHUH 3a/Ja4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTHU U3 Kypca (U3MKUA. Y MEHHE OPUEHTHPOBATHCS B TIPOCTPAHCTBE
UTPAeT CYyIIECTBEHHYIO pOJIb BO BCEX OOJIACTAX JCSATENBHOCTH YeNOBEKa.
OpueHTalus 4yejJoBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE YCIIOBUE €T0
COIIMAJIBHOTO  ObITHSA, ¢dopMa OTPaKEHUS OKPYKAIOIIETO MHpPA, YCJIOBHE
YCHENIHOTO TO3HaHWS W AaKTUBHOTO MPeoOpa3oBaHUsl JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET pa3HbIE BUIBI
y4eOHOH W TPYJIOBOM MACATEIBHOCTH, SIBISICTCS OIHUM W3 MPOPECCHOHATHHO
BOKHBIX KauyeCTB, MOJTOMY aKTyajdbHa 3a7ada (POPMHPOBAHUS y OOYyUaAIOIIUXCS
MPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIUICHUS —
CYIIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOW ACATEIHHOCTU TIO
MHOTHM  HampaBlieHusM. [leabp ocBoeHuss TmporpamMMbl y4eOHOTO  Kypca
«I'eomeTpusi» Ha 0a30BOM ypoBHE 0OyueHuss — o00Ie00pa3oBaTeibHOE U
OOIIEKYyIbTYPHOE pa3BUTHE OOYUYAIOIMIUXCS Yepe3 00ecleueHrne BO3MOXKHOCTH
MPUOOPETCHUS M HCIIOJIh30BAHUS CHCTEMATHUECKHX T€OMETPUYCCKUX 3HAHUU M
JNEHUCTBUN, CIEIU(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIENTHOTO TMPOIAOJIKCHHUS
oOpa3oBaHHS TO  CICHHAIBHOCTSAM, HE  CBS3aHHBIM C  IPHUKIATHBIM
WCITOJIb30BAaHUEM TeOMETpUU. [IpHOpUTETHBIMHU 3a7adyaMU OCBOCHHS Yyd4eOHOTO



kypca «l'eomerpun» Ha O6azoBom ypoBHe B 10-11 kiaccax SIBISIOTCS:
dbopMupoBaHUE MPEACTABICHUS O T'EOMETPUU KaK YaCTH MHUPOBON KYJIbTYPHI H
oco3HaHuWe €€ B3aUMOCBS3M C OKpPYXKalolUM MHpPOM; (opmupoBaHUE
NPEACTABICHUS] O MHOIOTPAaHHUMKAX M TeJlaX BpalIeHUS KaK O BaKHEHUIINX
MaTEMaTUYECKUX MOJIENSIX, MO3BOJISIIOIINX OMUCHIBATh U M3Y4YaTh Pa3HbIC SIBJICHUS
OKpy»Xarolero mupa; GOpMHPOBAHHE YMEHHUS pAaclo3HAaBaTh Ha YEPTEKax,
MOJICNIIX U B PEAIbHOM MHUpPE MHOTOTPAaHHHUKM W Tejla BpalICHUS; OBJIAJCHUE
METOJaMH PEIIEHUs 3a/1ad Ha MOCTPOEHUSI Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;, QopmMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHUAMU O
MHOTOIPAaHHHMKAX M TeJaX BPAILIECHHWS U WX OCHOBHBIMU CBOMCTBAMU; OBJIAJICHUE
AITOPUTMAMH  PEIICHUST OCHOBHBIX THUIOB 3a7a4, (OPMHUPOBAHUE YMEHHS
IIPOBOJUTE HECJIOXKHBIE JIOKA3aTEIbHBIE PACCYKJIEHHA B XOJAE€ pELICHUS
CTEpPEOMETPUUECKUX 3a/lad U 3aJad C IPAKTUUYECKUM COJIEpXKAHUEM; pPa3BUTHE
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluxcsi, I03HaBaTeIbHON
aKTUBHOCTH,  MCCIIEJIOBATEIbCKUX  YMEHUW,  KPUTHUYHOCTH  MBIIUICHUS,
dbopmupoBaHue (PYHKIMOHAIIBHOM TPAaMOTHOCTH, pEJIEBAHTHON TI€OMETPHH:
YMEHUE pAacro3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYaIMsIX W MPU H3YyUYEHUH IPYTHX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCHUMOCTEM H  3aKOHOMEpPHOCTEH,
(GopMyJIMpOBaTh MX Ha SI3bIKE F€OMETPUM U CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapaT JJsi PelIeHUs MPaKTUKO-
OpUEHTHUPOBAHHBIX 3a/a4, WHTEPIPETHPOBATH M OICHUBATH TOJYYCHHbIE
pe3ynbTaThl. OTINYUTENBHON 0COOCHHOCTHIO IPOrPAMMBI IO T€OMETPHH SIBIISIETCS
BKJIFOYEHHE B KypC CTEPEOMETPUMHU B Hayaje €ro M3y4deHHus 3ajad, peliaeMbIX Ha
YPOBHE MHTYUTHBHOIO IMO3HAaHUS, M OMNpPENeIEHHBIM 00pa3oM OpraHU30BaHHAas
paboTa HaJg HUMH, YTO CIHOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO  MBINIJICHUS, CTUMYJIUPYET TMPOTEKAHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTHBUPYET K JalbHEHIIEMy H3ydeHHIO npeamerta. IIpeamourenue
OTIAETCsl HATJIAHO-KOHCTPYKTUBHOMY METOJY OOyuY€HUsl, TO €CTh TEOPETUUECKHUE
3HaHMSI HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-NPAKTHUYECKON
nesATeabHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUNM y O0YydYaloIUXCcs B
Kypce CTEpEOMETpUM TMPOBOJUTCA 3a CYET peuieHus 3aJady Ha CO3JaHue
IPOCTPAHCTBEHHBIX O0pa30B M 3a7ady HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpaza TIPOBOJMTCS C OINOPOM Ha HAIISAHOCTH, a
ONEepUPOBAHUE 00pPa30M — B YCIIOBHSIX OTBJICUYEHUS OT HATJISIHOCTH, MBICIEHHOTO
U3MEHEHUSI €ro MCXOAHOro cojaepxkaHus. OCHOBHBIMH COJEP>KATEIbHBIMU
auHussMA  yyeOHoro kypca «leometpus» B 10-11 krnaccax sBISIFOTCS:
«MHuororpanHukuny, «IIpsiMble U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpaueHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHHM



pacmpenensieTcss He TOJIbKO TIO0 COJEp)KaTelIbHBIM JIMHUSAM, HO M IO ToJaM
oOy4eHHsI Ha ypoBHE cpemHero obmero obpazoBanwms. ComepxaHue 00pa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylibTaTaM OCBOCHHSI MPOrPaMMbI IO
TE€OMETPHUH, PACHpPEICIEHHBIM M0 ToJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
oOpa3oM, 4dYTOOBI OBIAJCHHE T'COMETPHUUECKUMU TIOHATUSAMHU U HaBBIKAMH
OCYIIECTBIISIIOCH MOCIIEIOBATENILHO U IMOCTYIATENhHO, C COOTIOACHUEM TPUHITUTIA
IIPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHHS BKIIOYAINCh B OOIIYI0 CHUCTEMY
TC€OMETPUUYECKUX TPEJCTABICHUNA OOYYaloIMXCs, paciupss W yriayomss eé,
oOpa3yss  TPOYHBIE  MHOXXECTBEHHBIE  CBsi3u. (OOmee  YWUCIO  Yacos,
PEKOMEHJOBAaHHBIX IS U3ydeHus yueOHoro kypca «I'eomerpusi» — 102 yaca: B 10
KJacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 gac B Hefienio).

COJEPXAHUE OBYUYEHUA
10 KITACC

[IpsiMble ¥ TIIIOCKOCTH B IpocTpaHcTBE OCHOBHBIE MOHATHS CTEpEOMETPUH. ToukKa,
npsiMasi, TIOCKOCTh, pOocTpaHCcTBO. [loHsATHE 00 akCMOMAaTHYECKOM IMOCTPOEHUU
CTEPEOMETPUMU: AKCHOMBI CTEPEOMETPUM M CIEICTBUSA W3 HHUX. B3aumHoe
PACIIOJNIOKEHUE NPSAMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECs, NapaJUICIbHbIE W
CKpelmuBaromuecss ImpsaMble. [lapayenpHOCTh NOpPSIMBIX UM IUIOCKOCTEHW B
IIPOCTPAHCTBE: IapaUIeIbHbIE IPSMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTH TPEX
MPSMBIX, NAPAJUIEIBHOCTh IPAMOM M IUIOCKOCTH. YTJbl C COHAIIPaBJICHHBIMU
CTOPOHAaMH, YroJd MEXIy IpsAMbIMH B npocTpaHcTBe. IlapauienbHOCTH
IJIOCKOCTEN: MMApAJUICIIBHBIE IUIOCKOCTH, CBOMCTBA MapasUIEbHBIX IJIOCKOCTEM.
[Ipocreiiline MOpoCTpaHCTBEHHbIE (UIypbl HA IJIOCKOCTH: TETpa’ap, Kyo,
napajulelIenunes,, IOCTPOeHUE cedyeHu. [lepneHauKyasIspHOCTD MNpAMOW U
IJIOCKOCTHU: NEPIEHAUKYJIISIPHBIE NPSMBIE B IPOCTPAHCTBE, MPSAMbBIE NTapaJICIIbHbIC
Y TEPNEHAUKYJSIPHBIE K TUIOCKOCTH, MPHU3HAK MEPHEHIUKYJISIPHOCTU MPSIMON U
IUDIOCKOCTH, TEOpeMa O NPsAMOM MEPHEHAUKYISPHOM IUIOCKOCTH. YTIJbl B
IIPOCTPAHCTBE: YTOJ MEXAY NPSAMOU U INIOCKOCTHIO, IBYTPAHHBIN yTOJI, TUHENHBIN
yroJl ABYTPAHHOIO yria. [leprnenauKyIisip 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSHUE OT NPSIMOM 10 TIIJIOCKOCTH, MPOEKIUs (Urypsl Ha
IJIOCKOCTh. [lepreHIuKyIsIpHOCTh IUIOCKOCTEN: MPHU3HAK NEPHEHIUKYISPHOCTU
JIBYX ILIOCKOCTEU. TeopeMa o Tpéx neprneHaukyisipax. Maororpanuuku [lonstue
MHOTOIPaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOIPaHHUKH, Pa3BEPTKAa MHOTOTpaHHUKA. [Ipru3ma: n-yronpHas npusma, rpaHu
U OCHOBAHUSI TPHU3MBI, TpsiMas ¥ HAKJIOHHAs TPHU3MbI, OOKOBas W TIOJIHAS
IMOBEPXHOCTH Npu3Mbl. [lapaiutenenunen, npsiMOyTroJIbHbIN NapajuIeICIUIIEe] U €ro
cBorcTBa. Ilupammpa: n-yrosbHas nupaMuaa, TPaHW W OCHOBAHHME IMPAMHUIBI,



OOKOBasl U MOJIHAS IOBEPXHOCTh MUPAMU/Ibl, IPABUJIbHAS U yCEUEHHAs! TUPaMU/IA.
OneMeHThl MNpu3Mbl M nUpaMubl. [IpaBuibHBIE MHOTOIPDAHHHMKHU: TIOHSTHE
IIPAaBWJIBHOTO MHOTOIPaHHWKA, MpPaBWIbHAsA INpHU3Ma W IPaBWIbHAS NUPaMHUJA,
OpaBWJIbHAs  TPEYrojibHas MHpaMuAa MW TPaBWIBHBIA  TeTpasap,  Kyo.
IIpencraBieHre O MNPaBWIBHBIX MHOIOTPAHHUKAX: OKTa’Ap, JAOAEKAdIp U
ukocasap. CeueHnsa npusMbl M nupaMujbl. CUMMETpUs B INPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEJIBHO TOYKH, MPSAMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPUU B
nupamMyaax, INapajulelenuneaax, IpPaBWIbHBIX MHOTOIpDAaHHHMKaX. Beruncienue
AJIEMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHamu, yriel. [linomanbs OGokoBOM
IIOBEPXHOCTH W TOJIHOM IOBEPXHOCTH MNPSIMOM IPHU3MBI, IUIOLIAAb OCHOBAHUM,
TeopeMa O OOKOBOM TMOBEpXHOCTH NpsiMOoM mpu3Mbl. [lmomane OokoBOH
NIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOW IUpaMUIbl, TEOpEMa O ILIOMIAIN
yceuéHHo mnupamuibl. Ilonstue o0 o0béme. OO0BEM mNUPAMUIIBI, TPUMBL.
[Tonobupie Tena B  mpoctpaHcTBe. COOTHOIIEHUS MEXIY  IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KVIACC

Tena Bpamenus. [{unnaapudeckas moBepXHOCTb, 00Opa3yIoNUe UIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. [lunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIOMAAh, OOKOBOW U TOJHOM
noBepxHocTu.  KoHHMuUeckass ~ MOBEPXHOCTb,  OOpasylolue  KOHUYECKOH
MOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOM MoBepXxHOcTU. KoHyc: ocHOBaHHe U
BEpIlIMHA, 00pa3ylomiass U OCh, IUIONAAh OOKOBONW W TIOJHOW TMOBEPXHOCTH.
VYceuéHnblii KOHYC: 00pa3yrolue U BhICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTb.
Cdepa u map: neHTp, paauyc, AMameTp, MIomaasr TOBEpXHOCTH cdepbl. Bzanumuaoe
pacnosioxkeHre cepbl U MIOCKOCTH, KacaTesbHas MIOCKOCTh K cdepe, miomanb
chepnl. M300pakeHne Ten BpallleHHWs Ha TUIOCKOCTU. Pa3BépTka IwimHIpa u
koHyca. KoMOuHanuu Tenm BpalleHus ¥ MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl, cdepa, BOUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpauieHus. [lonstrue 06 00béMe. OcHOBHBIE CBOMCTBA 00bEMOB Tei. Teopema 00
00bEéMe MPSIMOYTOJILHOTO mMapajuienenunena u ciaeAcTBus u3 He€. OO0bEM
nuInHApa, KoHyca. OOBEM mmapa u twomanbs cdepsl. [lomoOHbIE Tenma B
npoctpancTBe. COOTHONICHHUSI MEXKAY IUIOMAAIMH TIOBEPXHOCTEH, OO0OBEMaMu
nonoOHeIX Ten. CedeHus HWIMHApa (TMapaJielbHO W TMEPIEHIUKYISPHO OCH),
CEYEHUs KOHyca (MapajuieIbHOE OCHOBAHUIO W MPOXOMSIIEE Yepe3 BEPILIUHY),
cedeHus mapa. BekTopbl 1 KOOpIMHATHI B MPOCTPAHCTBE BeKTOp HA MIIOCKOCTH U
B mnpocTpaHcTBe. ClIOXKEHHWE W BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yucio. PasnoxkeHue BeKTopa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. llpaBuio
napauienenuiena. Pemenue 3angay, CBA3aHHbBIX C IPUMEHEHUEM ITPABUJII IEUCTBUI



¢ BekTopamu. [IpsimoyrosibHas cuctema KOOpAMHAT B npocTpaHcTBe. KoopauHaTsl
BekTtopa. Ilpocreiimme 3amadyn B KOOpPAMHATAX. YTOJI MEXIAY BEKTOpPaMH.
CkansipHoe NpPOU3BEJCHUE BEKTOPOB. BhIUMCIICHHE YIJIOB MEXAYy MNPSMBIMUA U
MI0CKOCTAMU. KOOpJIMHATHO-BEKTOPHBIM METOJI MPHU PEIICHUH TeOMETPUUYECKUX
3a1ay.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kinacce 00y4aromuiics moTyduT CAEAYIOUUE IPeIMETHbIC
pe3yNbTaThl: OMEPUPOBATH MOHITUSIMH: TOUYKA, MpsiMasi, MJIOCKOCTh; MPUMEHATH
aKCMOMBI CTEPEOMETPUU U CJIEACTBUS M3 HUX TMPU PEIICHUU T€OMETPUUYECKUX
3a7a4;, OIEPHPOBATh TOHATHUSAMHU: MAPALICIBHOCTh M TMEPIEHANKYISIPHOCTh
OpSIMBIX U IJIOCKOCTEH; KIAaCCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE; ONMEPUPOBATh MOHATUSIMU: JBYTPaHHbIN YIroJj, IpaHu
JIBYTPAHHOTO YIJIa, peOpo ABYTPaHHOTO YIJia, TUHEHHBINA yroi ABYTPAHHOTO YTIIa,
rpagycHas Mepa JABYIPAaHHOTO YTJIa; ONEpUPOBATH MOHSATHUSIMH: MHOTOTPAHHUK,
BBIMYKJIBIM W HEBBIMYKJIBIH MHOTOTPAHHHUK, OJEMEHTHl MHOTOTPaHHUKA,
MPAaBHJIBHBI MHOTOTPAaHHHK; PAclO3HABAaTh OCHOBHBIC BHUIbl MHOTOTPAaHHHUKOB
(mupamuaa, npu3Ma, NpsSMOYTOJIbHBINA MapajlieNenuIe]], Ky0); KiacCupUIHpPOBaTh
MHOTOTPaHHUKH, BBIOMpas OCHOBaHMs JJs KiaccupuKauuu (BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, MpaBWIbHbIE MHOTOIPAHHUKH, TMpsIMbIE U
HAKJIOHHbIE MPU3MbI, MapajljiesIeNuIebl); ONepUpOBaTh MOHATUSAMHU: CEKyIIas
IUIOCKOCTh, CEYEHHWE MHOTOTPAHHUKOB; OOBSCHATH NPUHIUIBI TOCTPOCHUS
CEUCHUH, MCITIONB3YysI METO/ CJIEIOB; CTPOUTH CEUEHUSI MHOTOTPAHHUKOB METOIOM
CIIEJIOB, BBIMONHITH (BBIHOCHBIC) IIJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX GUTYp: BUJA CBEpXy, COOKY, CHU3Y; peliaTh 3ajJaud Ha HaXOXKICHHUE
reOMETPUYECKUX BEJIMYMH MO 00pasliaM WM aJropuUTMaM, MPUMEHSS U3BECTHbIC
aHAJINTUYECKHE METOJbI MPHU PEIICHUH CTaHAAapPTHBIX MaTeMaTHYECKHX 3ajad Ha
BBIUMCJICHUE PACCTOSIHUM MEXIy IBYMSI TOUKaMH, OT TOUYKHU JI0 MPSIMOM, OT TOUKHU
70 TJIOCKOCTH, MEXIY CKPEIIMBAIOIIUMUCS TPSIMBIMHU; pelaTh 3aJa4yd Ha
HAX0XJIEHHWE TEOMETPHUECKUX BEJIMYMH M0 00pa3lamM WM alrOpUTMaM, IPUMEHSS
W3BECTHBIC AaHATUTUICCKUE METOJIbI TIPH PEIICHUH CTaHAAPTHBIX MAaTEMATHUECKUX
3aJa4 Ha BBIYMCICHUE YTJOB MEXKAY CKPEUIMBAIOUIMMUCS MTPSIMBIMU, MEXIY
OpsIMOM M TUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMHU, JIBYIPAHHBIX YIJIOB; BBIYHUCISATH
00BEMBI U TUIOUIAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (Mpu3Ma, MHUpaMUaa) ¢
OpUMEHEHHEeM  (OpMyJ, BBIYHMCIATH COOTHOLIEHUS  MEXIy  IUIOIIAIsIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX MHOTOTPAHHUKOB; ONIEPUPOBATH MOHATUSIMU:
CUMMETpHSI B TIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHUH, IICHTP, OCh H
IUIOCKOCTh ~ CUMMeTpun  (urypel;  HW3BIEKaTh,  MpPeoOpa3oBBIBATH U
UHTEPIIPETUPOBaTh MH(GOPMAIMIO O TPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX



burypax, TMpeACTaBICHHYIO Ha  4YepTekax M  PUCYHKAX; IMPUMEHSThH
reoMeTpuueckue  (akThl AN PELIEHUS ~ CTEPEOMETPUYECKHX  3ajad,
IPEANONIATalONIMX HECKOJIBKO IIAaroB PEIICHUs, €CIW YCJIOBUSA IPUMEHEHUS
3aJaHbl B SIBHOW (hopMe; MPUMEHATh MPOCTEHIINE MPOTrPaMMHBIE CPEACTBA U
AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI MPU PELIIEHUH CTEPEOMETPUUECKUX
3a/1a4; TPUBOAUTH IMPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MNPHUPOAE U
JKW3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE; MPUMEHATH
MOJYYECHHbIC 3HAHWS Ha IMPAKTHKE: AaHAJIU3UPOBATH pEAIbHBIE CHUTyallud U
IIPUMEHSTh W3YYEHHBIE TNOHATHSA B IPOLECCE IMOMCKA PELICHHWS MaTEMAaTHYECKU
c(opMyIMPOBAHHON MPOOIEMBI, MOAETUPOBATH PEANbHBIC CUTyallMM Ha S3bIKE
F€OMETPUM,  HCCIEN0BATh  IOCTPOCHHBIE  MOJAECIM C  HCIIOJIb30BaHUEM
reOMETPUUYECKUX TMOHATHI U TeopeM, almapara anareOpbl, pelaTh NPaKTUYECKUue
3a/1a41, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYUH.

K xonny oOyuenuss B 11 kiacce oOydaromuiicss Hay4duTCs: ONEpUPOBATH
MOHATUSMU: [UJIWHIAPUYECKasT TOBEPXHOCTh, OOpa3yrolue IUIUHIPUYESCKON
MOBEPXHOCTH, IWIMHJIP, KOHUYECKas MOBEPXHOCTb, OOpa3yrolIue KOHUYECKOUN
MOBEPXHOCTH, KOHYC, cepruuecKkas MOBEPXHOCTh; paclO3HaBaTh Tella BpaIlCHUs
(muuHAp, KOHyC, cdepa u map); oObSICHATH CIIOCOOBI MOTYUYEHUS TEJl BpallleHNUS,
KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE C(hEephl U MIOCKOCTH; ONEPUPOBATH
MOHSATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BLICOTA CErMEHTA, IIapOBOM
CJIOM, OCHOBaHHWE IIAPOBOrO CJIOSA, BBICOTA ILIAPOBOrO CJIOSA, LIAPOBOM CEKTOD;
BBIYHCIIATh O0BbEMBI M TUIONIA/IA TTOBEPXHOCTEHN TEN BpAllleHUs], TEOMETPUUECKIX
T€I C TMpUMEHEeHueM (opMyl; OmepupoBaTh TMOHSATHUSMU: MHOTOTPAHHUK,
BIIUCAaHHBIA B cdepy W OMNUCaHHBIM OKoJo cdepwl, cdepa, BIOUCAHHAS B
MHOTOTPAaHHUK WJIM TEJO0 BpAllICHUsS; BBIYUCIATH COOTHOIIEHUSI MEXIY
MJIONIA/ISIMU TTOBEPXHOCTEN U 00BEMaMU MOJOOHBIX TEJ; U300paKaTh U3yUaeMbIe
burypsl OT PyKH U C MPUMEHEHUEM TPOCTBHIX UEPTEKHBIX HHCTPYMEHTOB;
BBITIOTHATD (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BpAICHUS; U3BJICKATh,
WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh WHOOPMAIMI0O O MPOCTPAHCTBEHHBIX
reOMEeTpUYEeCKUX (Qurypax, TMpPEACTABICHHYI0O Ha 4YepTeXax W PHUCYHKaX;
ONEPHUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTBE; BBINOIHATH JEHCTBUS CIOKECHHUS
BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha YMCJIO, OOBICHSTH,
KaKUMH CBOMCTBAMM OHHM O0OJIaJIalOT; MPUMEHSATHh MPaBWIO Mapalijieenumnesna;
OTIEpUPOBATh TOHSATUAMH: JACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YTrOJd MEXIY
BEKTOpaMU, CKaJsIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPbI; HAXOJUTh CYMMY BEKTOPOB W IMPOMU3BEAECHUE BEKTOpPA HA YHUCIO, YIroj



MEXKJy BEKTOpaMH, CKaJSIPHOE MPOU3BEIICHHE, PACKIAIBIBATH BEKTOP IO IBYM
HEKOJIJIMHEAPHBIM BEKTOpaM; 3aJlaBaTh IUJIOCKOCTh YpPaBHEHHUEM B JEKapTOBOMU
CUCTEME KOOpAMHAT, TMPUMCHATh TeOMETpUUecKkre (aKThl IS perieHUs
CTEPEOMETPUUECKUX 3a/ad, MPEIIOIAraloluX HECKOJIBKO MIAroB PELICHHS, €CIU
yCJIOBMSI TIpUMEHEHUs 3a7aHbl B sBHOM (Qopme; pemars mpocreiiine
F€OMETPUYECKHE 33Ja4yd Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOJA;
pelaTth 3a/ladyd Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHWN U HaXO0XICHUE
Tr€OMETPUYECKUX BEJIIMYUH MO O0pa3liaM WIH alropuTMaM, IPUMEHSST U3BECTHbHIE
METOJbl TPU PEUICHUH CTAaHJAPTHBIX MATEMATHYECKUX 3a7ay; MPUMEHSThH
MpPOCTEHIIIE TPOTrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMbl TMPHU PEIICHUH CTEPEOMETPUUYECKUX 3aJlay; MPUBOJAUTH TMPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJEC U IKU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE; IPUMEHSTh MTOJYyYECHHbIC 3HAHUS Ha
MPAKTUKE: aHAJIM3UPOBATh PEAJbHBIC CUTYAllMU U NIPUMEHATh U3YUYEHHbIC MOHITHUS
B MpOIIECCE TOMCKA PEIICHHS MaTEeMaTHYECKU CPOPMYIMPOBAHHON MPOOIEMBI,
MOJICIUPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE T'E€OMETPUHU, UCCIEIOBAThH
MOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM TI€OMETPUUYECKUX TOHSATUU U TEOPEM,
amnmnapara aiareOpnl, permaTrh MPaKTUYECKUE 3aJayi, CBSI3aHHBIE C HAXO0XXJICHUEM
FEOMETPUUYECKUX BEJIIMUUH.

TemaTuueckoe miaanuposanue 10 kiace

HN3yuaemas Tema KosauuecTBo
4acoB
BBejeHue B cTepeoMeTPHIO 10
IHapa/uieIbHOCTH NPSIMBIX U IJIOCKOCTEH 12
IlepneHANKYJISPHOCTH NPAMBIX H INIOCKOCTEM 12
Yrisbl Mexk1y NPAMBIMH H IJIOCKOCTAMM 10
MHOrorpaHHuKH 11
O0bEéMbI MHOTOTPAHHUKOB 9
IloBTOpEeHME 4
HToro 68




OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VY4eOHb1ii Kypc «BeposTHOCTp W CTaTHCTHKa» 0a30BOrO0 YpOBHS SIBIISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
OCHOBHOro oO0miero oOpa3oBaHHMs. YUYeOHBI Kypc TMpeAHa3HaueH IS
dbopMupoBaHUsA Y O0YYaIOLIMXCA CTATUCTUYECKONW KYJbTYypbl U MOHUMAaHHS POJIU
TEOPUH BEPOSATHOCTEM KaK MAaTeMaTHYEeCKOr0 HHCTPYMEHTa JJIi HW3Y4YEHUs
CIIy4ailHbIX COOBITMH, BEIMYHMH U mporeccoB. [Ipm m3ydeHum yueOHOro kypca
oOoramaroTcsi MPEACTaBIECHUS OOydaroluXcs O METOoJax HUCCIEeIOBaHUs
U3MEHUYMBOTO MHUpPA, pa3BUBACTCSl IOHMMAaHUWE 3HAUYMMOCTH M  OOLIHOCTU
MaTE€MaTUYECKUX METOJO0B IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYyYyHOro  MHpoBo33peHus. CopepkaHue  ydeOHOro  Kypca
HaIlpaBJI€HO Ha 3aKpeIUIeHHE 3HAHUW, MOJYYEHHBIX NpPH HM3yYEHHH Kypca Ha
YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsl, WU HA Pa3BUTHE MPEACTABICHUN O
CIIy4ailHbIX BEJIMYMHAX W B3aUMOCBA3SX MEXAY HMMH Ha Ba)KHBIX MNpHUMEpax,
CIOKEThl KOTOPBIX IOYEPHHYTHI M3 OKpyXaromero Mmupa. B pesynprare y
oOyuarolmuxcs  JODKHO  cOpPMHUPOBATBCA  NpPEJCTaBICHHE O  Haubojee
yHOTPEOUTENbHBIX MU OOLIMX MAaTEMaTHYECKUX MOJENAX, HCIOJIb3YEMbIX IS
OTNKCaHUsl AHTPOIOMETPUUECKUX U JeMOrpaduyecKux BEJIMYHH, MOTPEIIHOCTEN B
Pa3IUYHOrO POJia U3MEPEHUSIX, JJIUTETLHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEpPUCTUK MAacCOBBIX SBJIEHUH M MpOIECCOB B oOuiecTBe. B
COOTBETCTBHUM C YKa3aHHBIMU LIETSIMU B CTPYKTYpe yueOHOro Kypca « BeposTHOCTh
U CTAaTUCTHKa» Ul YPOBHS CpeAHero oOuiero oOpa3oBaHus Ha 0a30BOM ypOBHE
BBIJICJICHBl  CJIEAYIOIIME OCHOBHBIE CoOJiepKaTelibHble JuHUM: «CiydaiiHble
COOBITHS M BEpPOSITHOCTH», «CiydallHble BEJIMYMHBI M 3aKOH OOJBIIMX YHCEID.
Baxnyto 4yactb y4eOHOro Kypca 3aHUMAaeT HU3yYEHHE TEOMETPUYECKOro U
OMHOMMAJIBHOTO pacipeesieHui U 3HAKOMCTBO C UX HEMPEPhIBHBIMU aHAJIOraMHu —
MOKa3aTeIbHbIM U HOpMalbHbIM  pactpeaeneHusmu. CoaepikaHue JUHUU
«Cnyyaiinpie COOBITHSI U BEPOSTHOCTU» CIY>KUT OCHOBOM Uist (hOPMHUPOBAHMS
MPEJICTABJICHUN O PACIpPEICICHUN BEPOITHOCTEW MEXIY 3HAYEHUSIMU CIIyYalHBIX
BEJIMYMH, a TaKXe 3Ta JHMHUS HeoOXoAauMma Kak 0a3za Juisi HM3y4YyeHHUs 3aKOHa
OONBIINX YHuCeN — (PYHIAMEHTAJIBHOTO 3aKOHa, JCHCTBYIOIIErO B MHPHUPOJE U
o0IIecTBe M UMEIOUIEro MaTeMaTHueckyio gopmanuzanuio. CaM 3aKk0H OOJIBIINX
yyces  Ipeajiaraercss B O3HAKOMMTENIbHOM  (QopMe €  MHUHHUMAJIbHBIM
UCIIOJIb30BAaHUEM  MareMaTrhudeckoro ¢opmanu3ma. Tembl, CBsI3aHHBIE C
HEMPEPHIBHBIMU  CIyYallHbIMA ~ BEJIMYMHAMH,  AKLIEHTUPYIOT  BHUMAaHUE
oOy4JaronMxcss Ha ONUCAHUU M U3YYEHUHM CIy4YalHBIX SIBIEHUH C IOMOIIBIO



HEemnpepbIBHBIX (QYHKIUNA. OCHOBHOE BHHUMAHHE YJEISETCS MOKa3aTeJbHOMY U
HOPMaJIbHOMY pacHpeesieHUusIM, MPU 3TOM MPEANOIaraeTcsi 03HAKOMUTEIbHOE
U3ydYeHHe MaTepuana 0e3 J0Ka3aTenbCTB MpUMeHsIeMbIX (pakToB. ObIiee uncio
4acoB, PEKOMEHJIOBAaHHBIX I HM3y4YeHHS Yy4eOHOro Kypca «BeposTHOCTh u
cTaTucTuka» — 68 yacoB: B 10 kiacce — 34 4gaca (1 gac B Hemenio), B 11 kiacce —
34 qaca (1 gac B Hezel).

COJEPXKXAHUE OBYUEHUA
10 KITACC

[IpencraBienrie MaHHBIX C TOMOIIbIO Tabnuiy u  auarpamm. CpenHee
apu(pMeTuyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCHIEpCUs W CTaHJAPTHOE OTKJIOHEHHE YHUCIOBBIX HabopoB. CiydaiiHble
HKCIEPUMEHTHI (OMBITBI) U CllydyailHble COOBITHA. OJIEMEHTapHbIE COOBITUS
(ucxonpl). BeposiTHOCTD cilydaiiHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOSITHOCTH
coOpITuii. CitydaiiHbIE€ OIBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
BepositHoCTM  CcOOBITUH B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
coObiTusiMu.  Omepanui  HajJ  COOBITUSAMH:  TepecedyeHue, OoObeIUHEHUE,
IPOTHUBOIONOXKHBIE CcOObITUS. [Inarpammbl  Oiinepa. Dopmynia  CIOXKEHUS
BEPOSITHOCTEW. YCIIOBHAs BEPOSATHOCTH. YMHOKEHHME BEpOsTHOCTEU. [lepeBo
ciy4yailHoro »skcnepuMeHta. dopmysia 1OJHOM BeposTHOCTH. HeszaBucumele
coobrTusi. KombunatopHoe npaBuiio yMHOkeHHs. [lepectaHoBku u (paxropual.
Uucno couerannii. Tpeyromphuk Ilackama. ®opmyna Ounoma HproToHa.
bunapHbIii ciayuyaliHbIil OmbIT (MCHBITAHHWE), yCmeX W Heymada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITaHuid bepHyum. CiywyaiiHasg BennuuHa. Pacnpenenenue
BeposiTHOcTeW. [lmarpamma pacnpenenenus. lIpumepsl pacnpeneneHuii, B TOM
quciie, FeOMETPUUECKOE U ONHOMHAIIBHOE.

11 KIIACC

YucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIWYMH: MATEMATHYECKOE OXKUIAHUE,
JUCIIEPCHS U CTaHJIapTHOE OTKIJIOHEHHUE. [I[prumepsl npuMEHEeHNsI MaTEMAaTUYECKOTO
OKMJIaHUS, B TOM YHUCJIE B 3aJayax M3 IMOBCEIHEBHOM XW3HU. MaremMarnueckoe
OXKuJaHue OMHApHOM Ciy4yailHOW BeIMUYMHBL. MaTemaTnyeckoe OXKUAAHUE CYMMBbl
CIIy4alHbIX BEJIMYMH. MareMaTuyecKoe OKUIaHUE U AUCIIEPCUS T€OMETPUYECKOTO
¥ OMHOMMAJILHOTO pacrpeaeseHuil. 3aKoH OOJBIINX YHCENl M €ro poJjib B HAyKe,
npupore © obOmiectBe. BwiOopouHblii MeTon — wucciuenoBaHui. [Ipumepsl
HEMPEPBIBHBIX CIIy4alHbIX BeNWYMH. [loHATHE O TUIOTHOCTH pacHpeneineHusl.



33,[[3‘11/1, IMPHUBOAAIINC K HOPMAJIbHOMY pPaCIIpECaACICHUIO. [Ionsitue o HOpMAaJIbHOM
PaCpCaCiICHum.

HPEAMETHBIE PE3YJIBbTATBI

K xonmy o60yuenuss B 10 kmacce oOydaromuiics TOJIYYHUT —CIEAYIONIUE
NpEeIMETHbIE pEe3yJIbTaThbl: YUTaTh W CTPOUTHh TaONHIBI W JAHArpaMMBbI;
OMEPUPOBATh TMOHATUAMH: CpeaHee apudMeTHUecKOoe, MeauaHa, HauOoJblIee,
HaUMEHbIIEE 3HAYEHHE, pa3Max MacCHBa UHCIOBBIX JaHHBIX; ONEPUPOBAThH
NOHATUSAMU:  CIy4YalHBIA 3KCIEPUMEHT (OMBIT) M  CIy4yailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM WMCXOJM) CIYy4alHOTO OTbITA, HAXOJUTh
BEPOSITHOCTU B OMBITAX C PABHOBO3MOKHBIMH CIIyYalHBIMU COOBITUSIMHU, HAXOJUTh
U CPaBHHMBATh BEPOSATHOCTU COOBITHI B M3YUYEHHBIX CIyYaWHBIX IKCIIEPUMEHTAX;
HAaxXoJUTh U (HOPMYJIUPOBATh COOBITHA: TIEPECEUCHUE U OOBEIMHEHUE JTaHHBIX
COOBITUM, COOBITHE, TPOTUBOIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAaThCS
auarpaMmMamu Disiepa u GopMyIIoN CIIOKEHUS BEPOSITHOCTEN NIPU PEILICHUH 3a]1ay;
ONEpUPOBATh TMOHATUSMU: YCJIOBHAs BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBWIa YMHOXXEHUS, C TTOMOIIBIO JIepeBa
CIIy4ailHOTO OIlbITa; MNPUMEHSATh KOMOWHATOPHOE TMPABWIO YMHOXEHUS TMpPHU
pELIEeHNUH 3a]1a4; ONEPUPOBATh MOHITUSMHU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHNUS,
cepusl UCTIBITAHUHM, YCIIEX M HeyJaya, HaXOJUTh BEPOSITHOCTU COOBITUH B CEpUU
HE3aBUCUMBIX HCTBITAHUN JI0 TEPBOTO YCIeXa, HAXOUTh BEPOSITHOCTH COOBITUH B
cepuu ucnbiTaHui bepHyiud; onepupoBaTh MOHATUSMU: CllydaliHas BEJIUYHUHA,
pacrpeqieseHue BEpOsTHOCTEN, TuarpaMMa pacrpeeICHuUs.

K xoHiy o6ydenus B 11 kiacce 00y4yaromuiicss MOAyUYUT CIEAYIONINE TPEAMETHbIE
pEe3yJIbTAThl: CPABHUBATH BEPOATHOCTHM 3HAYCHUN CIYYalHOW BEJIWYHUHBI TI0
paclpeiieieHUI0 WJIA ¢ [OMONIBI0  JUarpaMm; OINEPUPOBATH  IOHATHUEM
MAaTEMATUYECKOTO  OXHUAAHUS, TMPUBOAUTH MPUMEPHI, KaK IMPUMEHIETCA
MAaTEMATUYECKOE OKHMJAHUE CIIyYalhHOW BEJIMYMHBI HAXOJUTh MATEMaTHYECKOE
OXXMJAHUE II0 JAHHOMY pAaCHpPEACIICHUID; HWMETh IPEICTABICHUE O 3aKOHE
OOJBIINX YUCENT; UMETh MPECTABICHUE O HOPMAIBHOM pacipe/ieJICHUN.

TemaTnueckoe mannposanme 10 kiaace

N3yyaemas Tema KosmuyecTBo
4acoB
IIpeacTraB/ieHHe JAHHBIX U ONMCATEJbHASI CTATHCTHKA 4
CiyuajiiHble ONBITHI U CJIy4YaiHbIe COOBITHS, ONBITHI € 3
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH MCX0AAMH
Onepauuu HaJx COOBITHSIMH, CI0KEHUE BEPOATHOCTEH 3
Ycj0BHAsI BEPOSITHOCTD, /IEPEBO CJAYYailHOI0 ONbITA, 6




(hopmyJia moJIHOH BEPOSITHOCTH M HE3aBUCUMOCTb COOBITHI

DJIeMeHThl KOMOUHATOPUKH 4
Cepun nocjie1oBaTeJIbHbIX HCIBITAHUI 3
Cayuaiinble BeJIMHYHHBI U pacipe/ieaeHus 6
O0001IeHHe U cHCTEMaTH3AlUs 3HAHUI 5
HTroro 34




		2024-10-31T16:03:05+0300
	Дервук Татьяна Викторовна




