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IHHOSACHUMTEJIBHASA 3AIINCKA

[Iporpamma mo MmaTemaTtuke YriayOia€HHOrO YypOBHS Uil OOYy4arolMXCs Ha YPOBHE
cpennero obmero odbpazoBanus pazpadborana Ha ocHoBe ®PI'OC COO ¢ y4éTroM COBpPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, M Tpaguluil
poccuiickoro 0o0pa3oBaHUs. Peanuzanus IporpaMmbl M0 MaTeMaTHKe 00ecrneurBaeT
OBJIAJICHUE KJIIOUEBBIMU KOMIIETEHIIMSIMU, COCTaBIISIIOIIMMH OCHOBY JUJISI CaMOpa3BUTHS U
HENpEephIBHOIO  00pa3oBaHMs,  LIEJTOCTHOCTh  OOIIEKYJbTYpHOr'O,  JIMYHOCTHOTO |
[I03HABATEJILHOTO PAa3BUTHS JMYHOCTH 00yUYatOIIMXCS.

B nporpamme mo maremaTuke y4TeHbl uaen U mnonoxeHus «KoHuenmuu pa3BUTHS
MaTeMaTHyeckoro obpazoBanus B  Poccuiickoit ~ ®egepauum». B cooTBeTCTBUH C
Ha3BaHHEM KOHIICMIIMKM MaTeMaThyeckoe o0pa3oBaHHE IODKHO, B YACTHOCTH, pelIaTh 3aJady
obecrieueHUss HEOOXOJUMOro CTpaHE 4YHcla OOydaloIIMXCs, MaTeMaTHuyecKas IOATNOTOBKA
KOTOPBIX AOCTaTOYHA AJIs MPOJOJDKEHHS 00pa30BaHMs MO PAa3IMYHBIM HAIMPaBJICHUSAM, BKIIOYAS
OpenojaBaHue  MaTeMaTHKW, MaTeMaTH4yeckhue  uccienoBaHus, pabory B  cdepe
MH(OPMALIMOHHBIX TEXHOJIOTMM U APYTUX, a TAKXKe o0ecreueHus A1 KaxJoro o0ydaroerocs
BO3MOXKHOCTHU JJOCTHKEHHUS MAaTEeMaTUYECKOW MOATOTOBKH B COOTBETCTBUU C HEOOXOIUMBIM My
ypoBHeM. lIMeHHO Ha pelieHne 53TUX 3aJad HaleJeHa [porpaMma [0 MaTeMaTHKe
yriy0nEHHOr O ypOBHSL.

B omoxy mudpoBoit Tpanchopmanum Bcex chep UEIOBEUECKOW NIEATEIbHOCTH
HEBO3MOYKHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolllel MaTeMaTH4ecKon
MOJTOTOBKK. DTO OOYCIIOBIEHO TE€M, YTO B HAMIM JHU PACTET YHCIO CIEHHATbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHbIM IPUMEHEHHEM MaTeMaTUKU: U B chepe SIKOHOMHUKHU, U B
Ou3Hece, W B TEXHOJNOTMYECKHX O0JIACTSIX, M JaKe B r'yMaHHMTapHbIX chepax. Takum
o0pa3oM, Kpyr oOydarommxcs, 1 KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUYUMBIM MPEAMETOM,
¢byHnamMeHTOM 00pa3oBaHMs, CYLIIECTBEHHO pacmmupserca. B Hero BXOASAT HE TOJBKO
oOydarommecs, TUIAHUPYIOIIME 3aHUMATHCSI TBOPUYECKOM M HCCIEAOBATEIbCKOM paboToil B
o0act MaTeMaTHKH, HHPOPMATUKH, PU3UKH, SKOHOMUKH U B IPYTUX O0JIACTIX, HO H T€, KOMY
MaTeMaTHKa HyXHa JJI1 UCIIOIb30BaHUs B Mpodeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknagHas 3HAUUMOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBJISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYphl HAIIETO MHUpPA: MPOCTPAHCTBEHHBbIE ()OPMBI U KOJIUYECTBEHHBIE
OTHOILEHUS, QYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTErOpUHU HEOIpeleIEHHOCTH, OT IPOCTEHINX,
yCBaUBaeMbIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOIMMBIX IS
pa3BUTHS HAyYHBIX M TEXHOJIOTMUECKUX HJeH. be3 KOHKpeTHbIX MaTeMaTHMYeCKUX 3HaHUN
3aTPyIHEHO TOHHWMAHHE MPUHLUIIOB YCTPOMCTBA M HCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSATHE W HHTEpIpEeTals pa3sHOOOpa3HOM COLMAIbHOM, 3KOHOMUYECKOH, MOJUTHYECKON
uHbopmanuu, ManodpdekTHBHA TOBCETHEBHAs IMPAKTUYECKas NeATelbHOCTh. Bo MHOrmx
cpepax mnpodeccuOHaIBHON JEeATENIbHOCTH TPEOYIOTCS YMEHMSI BBIINOJIHATH pacuérsl,
COCTaBJISITh AJTOPUTMbI, IPUMEHATH (HOPMYJbI, MPOBOJUTH TI'€OMETPUUYECKUE HU3MEPEHMs U
MIOCTPOCHUSI, YNTATh, 00pabaThIBATh, UHTEPIPETHPOBATH U MPEACTABISATh HHPOPMALIUIO B BHUJIE
TabJIMLL, AMarpamMm U rpaukoB, HOHUMATh BEPOSITHOCTHBII XapakTep CiIydalHbIX COOBITHIA.

OnHOBpEeMEHHO C pacuMpeHueM cdep NPUMEHEHHUS MaTeMaTUKH B COBPEMEHHOM
obmiectBe Bc€ Oomee Ba)XHBIM  CTAHOBHUTCS ~ MAaTeMaTHYEeCKH  CTUIIb  MBILIUICHUS,
MIPOSIBIISIIOLLMIICS B ONpeiesIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3yueHus MaTeMaTuKy B
apceHan MpUEMOB W METOJOB MBIIUICHHUS YEJIOBEKa €CTECTBEHHBIM 0O0pa3oM BKIHOYAIOTCS
WHAYKIHUS U JeTyKIus, o000IIeHrne U KOHKpEeTH3alus, aHajdu3 U CHUHTE3, KJIacCHU(pUKaui U
cucTeMaTtu3anus, adctparupoBanue U aHanorusi. OObEKThl MAaTEMAaTHYECKUX YMO3aKIIIOUEHUH,



IpaBUjla MX KOHCTPYMPOBAHMS PpACKpPBIBAIOT MEXaHHU3M JIOTMUECKUX IIOCTPOEHUH,
CIIOCOOCTBYIOT BbIpabOTKEe yMeHUs (popMyaupoBaTh, OOOCHOBBIBATH M JI0OKA3bIBATh CYXKAEHUS,
TEM caMbIM (OPMHUPYIOT JOrHUECKUN CTHJIb MBIIILJICHUS. Benymas poib
MPUHAUIEKUT  MaTeMaTHKe B (POPMHPOBAHUHU AITOPUTMHUYECKON KOMIOHEHTHI MBILIUICHUS U
BOCIIMTAaHUU YMEHMH JEeHCTBOBATH 10 3alaHHBIM aJIFOPUTMAaM, COBEPLIEHCTBOBATh U3BECTHBIE U
KOHCTPYyHpOBaTh HOBbIE. B mporecce pemieHust 3ajjau — OCHOBBI JJiI OpTaHMU3alMKM yueOHOU
NeSITEeIbHOCTH Ha ypOKax MaTeMaTHKH — pa3BHBAIOTCS TBOpUECKAas M MPUKIAZHAs CTOPOHBI
MBILLIEHHUS.

OOyueHrne wmareMaTuke JaéT BO3MOXHOCTh pa3BUBaTh y OOYy4aloOLUMXCS TOYHYIO,
panroHaJIbHYI0 U MH()OPMATHBHYIO pedb, yMEHUE OTOMpATh Hanboee MOAXOIIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckue CcpencTBa s BbIpAXKEHHUS CYKIEHUH M HarIggHOrOo UX
IIPECTaBICHMUS.

Heo0xoauMbpIM KOMIOHEHTOM O0IIeil KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCA
o011ee 3HaKOMCTBO C METO/JaMU IO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABIEHUE O MpPEIMETE U
METOJI¢ MAaTEMAaTUKH, €ro OTJIMYUAX OT METONOB E€CTECTBEHHBIX M T'yMaHHUTApHBIX HaykK, 00
0COOEHHOCTSIX IPUMEHEHHUSI MaTeMaTUKU JJI PEelIeHUs] HAYYHBIX U MPUKIATHBIX 3a/1a4. Takum
o0pa3oM, MaTeMaTudyeckoe oOpa3oBaHME BHOCHUT CBOHM BKJAJ B (QopMmMHupoBaHHE 0OILEH
KYJIBTYpbI YEJIOBEKA.

W3ydyeHue MaTeMaTUKH CIIOCOOCTBYET JICTETUYECKOMY BOCHHUTAHHUIO  YEIIOBEKa,
MIOHMMAHHUIO KpacoTbl M  H3SIIECTBA MAaTEMAaTHUUECKUX  PACCYKIEHUH, BOCHPUATHIO
reoMeTpudeckux GopM, YCBOCHUIO UJIEH CUMMETPHH.

[TpropuTeTHbIMM 1IENIMH 00y4deHuss matemMatuke B 10—11 kimaccax Ha yriyOJi€éHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

dbopMHUpoBaHME  IEHTPAIbHBIX MAaTEeMaTHUYECKUX MOHATHH  (YUCIO, BEIUYHUHA,
reomeTpudeckas (urypa, nepeMeHHas, BEpOATHOCTb, (QYHKIHS, MPOU3BOJAHAS, HHTErpal),
00ECIeunBalOIINX MPEEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMaTHYEeCKOro O0pa30BaHUA
o0yJaronmxcs;

MoJBeACHHE O0YUYaloIUXCsl Ha JOCTYIHOM /I HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H
MaTEMAaTUKH U OKPYXKaroILero Mupa, MOHUMAHUI0 MAaTEMaTHKU KaK 4acTU OOILIeH KyJIbTypbl
YeI0BeYeCTBa;

pa3sBUTUE  HHTEUIEKTyaJlbHBIX M TBOPUECKUX  CIIOCOOHOCTEH  oOydarommxc,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCJIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS,
UHTepeca K U3y4EHUIO0 MaTEMATUKH;

dopmupoBanue GyHKIHOHATBHON MaTeMaTHYECKOW TPAaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTEeMaTUYECKUE aCHeKTbl B PpEAJIbHBIX JKU3HEHHBIX CHUTYalUsAX U NPU U3YUYEHUHU JIPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, popMyIHpoBaTh UX Ha
S3bIKE MAaTEMaTHKU M CO37aBaTh MAaTEMaTH4YECKHME  MOJEIM,  IMPUMEHATh OCBOEHHBIN
MaTeMaTHYECKU anmapar sl pelleHus I[PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLIEHUBATh I1OJyUYEHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH cojiepskaHust MaTeMaTuk B 10—11 knaccax yriryOin€HHOro ypoBHS
SBJISFOTCS: «YHUCIa U BBIUUCIIEHUN», « Anredpa» («Anredpandeckue BhIpaKEHUN, «Y paBHCHHS
u HepaBeHCTBa»), «Hawama martematumueckoro anammza», «l'eomerpusi» («['eomerpuueckue
burypel M uX CBOHCTBa», «VI3MepeHHe T'€OMETPUYECKHX BEIMYHMH»), «BeposSTHOCTh H
cTaTucTUKa». JlaHHBIE JMHUM pa3BUBAIOTCS MapajljieIbHO, Ka)XJask B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJHA OT JAPYroi, a B TECHOM KOHTaKTe H
B3aumozelictBuu. Kpome 3Toro, ux oObEOUHSET JIOTMYecKas COCTaBIAIONIAs, TPaAUIIMOHHO
IIpUCYyIasi MAaTEMAaTUKE M IPOHU3BIBAIOLIASl BCE MAaTEMaTHUUECKHE KYpChl M COJEp’KaTENbHbIE
muann. Chopmymupoannoe Bo ®T'OC COO tpeboBaHHE «yMEHHE ONEPHPOBATH IMOHSATHSIMHU:



OlpeneieHue, akcuoMma, Teopema, CJIEACTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTelbCTBO,
paBHOCUJIbHBIE (DOPMYIMPOBKH, YMEHHE (HOPMYJIMPOBATH OOpPAaTHOE U MPOTUBOIOJIOXKHOE
yYTBEpXKICHUE, MIPUBOAUTH IpUMEpPBI U KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJ]
MaTeMaTUYeCKON MHAYKLHHU, [POBOJUTH J0Ka3aTeJIbHbIE PACCY)KIEHUS MPU PEIICHUU 3ajad,
OLIEHUBATH JIOTUYECKYIO TIPABIIILHOCTh PACCYKIEHUI» OTHOCHTCS KO BCeM y4eOHBIM Kypcam, a
(dbopMUpOBaHUE JIOTUYECKHUX YMEHHUU paclpenemnseTcss Mo BCeM TofaM OOYy4YeHHs Ha YpPOBHE
cpenHero oo1ero oopa3oBaHus.

B cootBerctBuM ¢ ®I'OC COO marematuka sBISeTCS OOs3aTEIbHBIM IPEAMETOM Ha
JaHHOM ypoBHe oOpaszoBaHus. HacTosmieidl mporpammoi Mo mMaTeMaTHKe MpenyCcMaTpUBaeTCs
u3ydeHue ydeOHoro mpeamera «MaremaTuka» B paMmkax TpPEX Y4eOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTHUeCKOro aHaim3ay, «l eomerpus»,

«BeposaTHOCTE M cTaTUCTHKa». DopMHUpOBaHME JIOTMYECKMX YMEHUN OCYILECTBIAECTCA Ha
MPOTSHKEHUU BCeX JIeT O00ydeHHs Ha ypOBHE cpeqHero oO1iero oopa3oBaHUs, a 3JIEMEHTHI
JIOTMKY BKJIIOYAIOTCS B COJEPYKAHUE BCEX HA3BaHHBIX BhIIIE YUEOHBIX KYpCOB.

OO0miee KOIMYECTBO YAacOB, HANMpPAaBJICHHBIX HAa HM3y4YeHHE MaTEMaTHUKHU Ha
yriayoneHHoM ypoBHe — 544: B 10 knacce — 272 vaca (8 yacoB B Henenmo), B 11 kimacce — 272
yaca (8 4acoB B HEJEIIIO).



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnanckoro Bocnuranus:

cOPMHUPOBAHHOCTh ~ IPAKAAHCKOH IMO3UIUM  O0YYaroIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUIICKOrO OOINECTBA, MPEACTABICHHE O MATEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSl PA3UYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPaKIAHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMA HHCTUTYTAMHU B
COOTBCTCTBHUU C UX (byHKHI/If[MI/I 1 HAa3HAYCHHUEM,

2) naTpHOTHYECKOr0 BOCIIMTAHMUSA:

chOpPMHPOBAHHOCTh  POCCHMCKON  TpaXAaHCKOW  WMAEHTUYHOCTH, YBAXXEHUS K
NpOILJIOMY U HACTOSIIEMY  POCCUMCKOW  MaTeMaTUKH, LIEHHOCTHOE  OTHOIIEHUE K
JOCTH)KEHUSIM ~ POCCHICKMX MAaTEMaTUKOB M POCCHMCKOM  MAaTEeMaTUYE€CKOM  IIKOJIBI,
WCIO0JIb30BaHUE 3TUX JOCTIKEHUHN B IPYTrUX HayKaX, TEXHOJOTHIX, chepax 3KOHOMUKH;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHMS:

OCO3HAHHE  JyXOBHBIX LIEHHOCTEH  pOCCHICKOro  Hapoaa, c(OPMHUPOBAHHOCTB
HPAaBCTBCHHOI'O CO3HAHHA, DTUYCCKOI'O MOBCACHUA, CBA3AHHOI'0 C MPAKTUYICCKUM IMPUMCHCHUCM
JOCTHIKEHMI HAyKH M JIEATENbHOCTHIO YYEHOrO, OCO3HAHME JMYHOIO BKJaJa B IIOCTPOCHHUE
YCTOWYUBOTO OYyIyIIEro;

4) scTeTnuecKkoro BOCIIMTAHMS

ACTETMYECKOE  OTHOUIEHME K  MHpY, BKIIOYas  JCTETUKY  MAaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB,  3ajay, pelIeHUuH, pacCyKIeHUH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acCIeKTaM Pa3INYHbIX BUIOB HCKYCCTBA;

5) ¢pusnueckoro BocnuTanus:

C(l)OpMIxIpOBaHHOCTL YMEHUA NPUMCHATh MATEMATUYCCKHUEC 3HAHUA B HHTEPECAX 3JOPOBOT0
¥ Ge30macHOro obpa3a *KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (310pPOBOE
nuTaHue, cOaTAHCHPOBAHHBIN PEKUM 3aHITHI M OTIBIXa, PEryJsipHas (pu3nuecKas aKTHBHOCTH),
(bu3nUecKOe COBEPIICHCTBOBAHUE TIPH 3aHITUSIX CIIOPTUBHO-03I0POBUTEIBHOM JICATEILHOCTHIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYAOJIIO0US, HHTEPEC K Pa3InIHBIM cepam
npo¢eccuoHaIbHON AESITeNbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIOKEHUSIMU, YMEHHE
COBEpIIATH OCO3HAHHBIN BHIOODP OyAy1Iel mpodeccru U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIEC IJIaHbl, T'OTOBHOCTh M CIIOCOOHOCTH K MaTEMaTHYECKOMY 0Opa30BaAHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]]a4 MATEMAaTUIECKON HAIIPABJICHHO CTH;

7) 3K010rMUecKOro BOCIIMTAHMSA:

chOPMHPOBAHHOCTh  PKOJOTMYECKOH KyJbTyphl, IIOHHMAHHE BIUSHUSA COIMAIBHO-
SKOHOMMYECKHMX IIPOIIECCOB HA COCTOSIHME IIPUPOTHON M COLMANBHOM Cpebl, OCO3HAHHUE
r106a7bHOrO  XapakTepa  JKONOTHYECKHX TpoOJeM, OpHEHTAlMs Ha  [pHMEHEHHE
MaTeMaTHUEeCKUX 3HAHMI IS pPelleHus 3a4ad B 00JacTH OKPYKaIoIiel Cpenbl, TIaHUPOBAHHE
MIOCTYTIKOB U OIIEHKH MX BO3MOKHBIX OCTIECTBHIA I OKPYXKAIOIIEH CpPejIbl;

8) nennocrn nayunoro nosnanus:
c(OpPMUPOBAHHOCT, ~MHPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHUSL HAyKU U OOILECTBEHHOW MPAKTUKH, IOHUMaHHE MAaTEeMaTUYECKON HayKH Kak cdepbl
YEJI0BEYECKOU JIEATENbHOCTH, ITANIOB €€ pa3BUTHs M 3HAYMMOCTH I Pa3sBUTHSA LMBUIU3ALUY,
OBJIQJICHUE SI3BIKOM MATEMATHKU M MaTeMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM IMO3HAHUS
MHpa, TOTOBHOCTh OCYLIECTBJISITH HPOEKTHYHO U  HMCCIEIOBATEIbCKYIO JI€SITEIbHOCTD
WHMBU1YaJIbHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynpraTe H3yueHUS MaTeMAaTUKU Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUs Yy
oOyuyaromierocsi OyayT chopMHUpOBaHBI MO3HABATEIbHBIE YHHUBEpCAIbHbIE Y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE YHUBEpCaJbHbIE Yy4YeOHBIC JEHCTBUS, pPEryJSTUBHBIC YHHBEPCAIbHBIC
yueOHBbIE 1€ CTBHSI, COBMECTHAS IESITEIbHOCTb.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC Y4eOHBbIE NeHCTBUSA
Bba3oBble Jornueckue JeHCTBHUSA:

BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKHM MATEMaTHYECKUX OOBEKTOB,
MOHSATHH, OTHOIIEHWH MEXIy MOHATUSIMH, (GOPMYIUPOBATH OMNpEACNCHUs TOHATUH,
YCTaHABJIMBATh CYLIECTBEHHBIM TMpH3HAK KiIaccu(ukanuu, OCHOBAHUA JJisi 0000IIEeHUsS U
CpaBHEHUS, KpUTEPUH IPOBOAUMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MpPeoOpa3oBBIBATH CYXKACHUS: YTBEpAUTEIbHBIC U
OTpHIIaTEIbHbIC, EIUHUYHBIC, YACTHBIE H 00IIIKe, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTHUUYECKHME  3aKOHOMEPHOCTH, B3aMMOCBA3M U [POTUBOPEUUS B
(dakTax, JaHHBIX, HAOJIOJACHUSAX M YTBEPKICHUAX, MpenjaraTb KPUTEPUU I BBISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUHNI;

JlenaTh BBIBOJABI C HCIIOIb30BAHUEM 3aKOHOB JIOTMKH, AENYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIKOY€HUH, YMO3aKJIIOUEHUH 110 aHAJIOTUU;

MPOBOJIUTH CaMOCTOSITENBHO J0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEPKACHUM (IIpsiMble U
OT TPOTUBHOTO), BBICTPAWBATh AapPryMEHTAIMIO, IMPUBOJUTH TPUMEPHI W KOHTPIPHUMEDPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJICHUS M BBIBOBI;

BbIOMpaTh croco0 pemieHus y4eOHOH 3ajaunM  (CpaBHUBATh HECKOJIbKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboOJee MOAXOMSIIMMNA C Y4ETOM CaMOCTOSITENIBHO —BBIICICHHBIX
KpUTEpPUEB).

Ba3oBbIe ucciea0BaTeabCKue JeHCTBHA
HCIT0JIb30BaTh BOIPOCHI Kak  HCCJIEN0BATEIhCKUI HHCTPYMEHT

Mo3HaHUs, GOPMYITHPOBATH BOIIPOCHI, (GUKCHPYIOIIHE TPOTHBOPEUHE, TPOOIIEMY,

yCTaHABJIMBATh HCKOMOE U JIAaHHOE, (POPMUPOBATH TMIIOTE3Y, APTyMEHTHPOBATh CBOIO TTO3MIIHIO,

MHEHHE; TPOBOIUTH CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIH 9KCIEPUMEHT,
HCCIIEIOBAHKE

M0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro 0O0bEKTa, SIBICHUS, IIPOIECCa, BBISBICHHUIO

3aBUCHMOCTEH MEXITY 00hEKTaMH, SIBIICHUSIMU, POIIECCAMU;

CaMOCTOSTENILHO (HOPMYIMPOBATh 00OOIIEHUS M BBIBOBI MO Pe3yJibTaTaM MPOBEAESHHOIO
HAOJIIOICHUS, MCCIICOBAHMUS, OLICHUBATh TOCTOBEPHOCTD MOJYUYCHHBIX PE3YJbTaTOB, BHIBOJIOB U
0000 1IEHNT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAK)KE BBIIABUraTh MPEAMOIOKCHHS O
€ro pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanueii:
BBIABIIATH I[e(bI/IIII/ITBI I/IH(bOpMaIII/II/I, JaHHBIX, H606XOI[I/IMI>IX AJis1 OTBETA Ha BOIIPOC U JJIA
pelIeHus 3a1auH;
BbIOMpaTh MH(POPMALMIO U3 HCTOYHHUKOB  PpA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,



CHCTEMAaTU3UPOBAaTh M HHTEPIPETHPOBATh HWH(POPMALHUIO pPa3JIMYHBIX BHJIOB U  (GOpM
MIPECTABIICHUS,

CTPYKTYpUpOBaTh ~ HMH(POpPMAIUIO, MNPEACTaBIsATH €€ B  pa3auuHbiXx  (opmax,
WJUTIOCTPUPOBATH T'papUUECKH;

OLICHMBATh HAA&KHOCTh HMHPOPMALUU IO CAMOCTOATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUSA:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSMHM M LEIIMHU
o0IIeH s, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOI TOYKY 3PEHMS B YCTHBIX M NMHCHbMEHHBIX
TEKCTaX, JaBaTb IIOSCHEHMsS 110 XOJy pELICHMs 3aJadd, KOMMEHTHPOBATh I10JyYEHHBIN
pe3yJIbTaT;

B XO0/le OOCYXIEHHs 3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, POOIIEMEI,
pemaeMoii 3aa4M, BbICKa3bIBaTh WJEH, HAIENEHHbIC HA MOMCK PELIEHHs, COMOCTABISATH CBOM
CYXKJIEHUS C CY)KJIEHUSMHU APYIMX YYaCTHUKOB AMANIOra, OOHapyXHBaTh Pa3Uyue U CXOJCTBO
MIO3UIIHH, B KOPPEKTHOM opmMe popMyIMpOBaTh Pa3HOIIACUS, CBOU BO3PAKEHMUSI,;

IPEACTABIIATh PE3ybTaTbl PEUICHUS 3a7add, SKCIIEPUMEHTA, HCCIENOBaHUsA, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIJICHHA C Y4€TOM 3aJad [pe3eHTaluu U
0COOEHHOCTEN ayJqUTOPUH.

PeryasiTuBHbIC yHHBEpcaJbHbIe y4eOHbIC JeCTBHA
Camoopranuzanus:
COCTaBJIATH I1JIaH, AJITOPUTM PEILIEHUS 3a7a4ul, BBIOUpATh CIOCO0 peLIeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI peLICHUN ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBbIKAMHU ITO3HABATEIBbHOM pedieKcuu Kak OCO3HAHUS COBEPILAEMbIX el CTBUI
U MBICIUTENBHBIX IIPOLECCOB, HUX pE3ylbTaToOB, BJALETh CIOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yJIbTaTa PelIeH!s] MaTeMaTH4ecKOl 3a1auu;

IpeABUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpU DPELICHUM 3aJadyd, BHOCHUTH
KOPPEKTUBHI B J1€ATEIbHOCT, HA OCHOBE HOBBIX OOCTOATENHCTB, JAaHHBIX, HAIEGHHBIX OLIHMOOK,
BBISIBJICHHBIX TPYAHOCTEHH;

OLIGHMBAaTh COOTBETCTBHE pe3yidbTaTa 1€l W YCIOBUSAM, OOBSACHATH IMPUUYUHBI
JNOCTMDKEHHUST WM HEAOCTH)KEHUS pEe3yJbTaTOB JESATEIbHOCTH, HAXOAWUTh OIIMOKY, AaBaTh
OLIEHKY PUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBAa KOMaHAHONW U MHAMBUAYAJIbHOU pabOThl MpU
pelieHuy y4eOHBIX 3ahady, NpPUHUMATh 1€1b COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOW paboThl, pacmnpeneisiTe BUIbI paboT, TOroBapuBaThCs, 00CYXAATh
MpoLIecC U pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paOboThl (00CYK/IeHUsI, 0OMEH MHCHHI,

«MO3rOBbI€ LITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTb PabOTHl M KOOPAMHUPOBATH CBOU
NeUCTBUS C APYTMMHU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4eCTBO CBOETrO BKJIa/a B OOIIHUIT MPOTYKT
0 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJICH CTBHSI.

IIpeameTHble pe3yJbTaThl OCBOCHUS (enepanbHON pabouel MporpamMmsl IO
MaTeMaTHKe ITPECTaBJICHBI I10 T0JIaM 00YYEeHHUS B paMKaxX OTJENIbHBIX Y4eOHBIX KYPCOB B
COOTBETCTBYIOIIUX pa3/ieax HACTOSIIeH TPOrpaMMBl.



PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A»

IHHOSACHUTEJIBHASA 3AIIMCKA

VY4eOHb1ii kKypc «Anredpa W Hayajga MaTEMAaTHYECKOTO aHAIM3a» SBJIETCS OIHHUM W3
Haubonee 3HAYMMBIX B IpOrpaMMe CpeaHero oO0IIero oOpa3oBaHUs, IMOCKOJbKY, C OTHOU
CTOPOHBI, OH oOecleunBaeT WHCTPYMEHTAJIbHYIO 0a3y I M3y4eHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYypCOB, a C JAPYroil CTOPOHBI, (OpMUPYET JOrHMYecKoe M abCTPaKTHOE MBIILICHHE
oOyJarommxcs Ha YpPOBHE, HEOOXOTUMOM JUIsl OCBOCHHSI WH()OPMATHKH, OOIIECTBO3HAHWS,
UCTOPUH,  CJIOBECHOCTHM U  JAPYrUX  JUCHUIUIMH. B paMkax naHHOro y4eOHOro Kypca
o0yyaroniyecsi OBlaIeBalOT YHUBEPCATbHBIM S3bIKOM COBpEMEHHOMI HayKH, KOoTOpas
dbopmMymupyeT CBOM  JOCTHXKEHHS B MaTeMaTuieckou (opme.

YueOHpI Kypc anreOpbl M Hayajd MaTeMaTHYECKOro aHalM3a 3akKjaJblBaeT OCHOBY IS
YCIEITHOTO OBJIQJICHUsI 3aKOHaMU (PU3HKH, XUMHH, OHOJOTMM, TOHUMAaHHUS OCHOBHBIX
TEHJIEHLIUN DPa3BUTHS HPKOHOMHUKHM M OOIIECTBEHHOW >KU3HM, MO3BOJIIET OPUEHTUPOBATHCSA B
COBpEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIONB30BATh UX IS
JanpHeiero oopa3oBaHusl U B MOBCEAHEBHON )XKM3HU. B TOo ke BpeMs  OBIaJicHUE
abCTpaKTHBIMU u JIOTUYECKU CTPOTUMHU KOHCTPYKLUSAMHU ajaredpbl U1 MaTeMaTHYECKOro
aHalM3a pa3BUBAaeT YMEHME HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD,
JIOKa3bIBaTh  yYTBEPIKACHUS C MOMOIIBI0O MHIYKIIMU U PACCYk IaTh NENYKTHBHO, HCIIOIb30BATh
000011IeHNEe U KOHKPETHU3ALHIO, abcTparupoBaHue u aHaJIOT 1o, ¢bopmupyer
KpeaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xome m3yuyenus yueOHOro Kypca «Anredpa M Hayalla MaTeMAaTHUYECKOrO aHajH3ay
oOyyaroniyecsl MOJYy4aroT HOBBIM OINBIT PpEHIeHHWS NPHUKIATHBIX 33434, CaMOCTOSTEIHHOIO
MIOCTPOEHUSI MaTeMaTUYECKUX MOJeJeH peanbHbIX CHUTYyalllil, MHTepHpeTalud IMOTy4EHHBIX
pelleHul, 3HAaKOMSTCSl ¢ MIPUMEPaMU MaTEMAaTUYeCKUX 3aKOHOMEPHOCTEH B MpUpPOE, HAYKe U
HCKYCCTBE, C BBIJAIOLIMICS MATEMaTHIECKUMH OTKPBITUSIMHU M UX aBTOPaAMHU.

YuebHbIE Kypc o0O0JazaerT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM IMTOTEHIIHAIOM, KOTOPBIH
peanmm3yeTcsi Kak uepe3 y4deOHBIH Marepuall, CIoCOOCTBYIOUIMH (POPMHPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHs, Tak M 4Yepe3 crneuupuKy y4eOHOH JeATeNbHOCTH, Tpelyromei
MPOAODKUTENBHON  KOHILIEHTpPAallUM BHUMAaHHUS, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 IOJyYEHHBINA pe3yJIbTaT.

B ocHoBe meToamkm 00ydeHus anrebpe W HadajsaM MaTeMaTHUYECKOTO aHalM3a JIeKUT
JesITeNIbHOCTHBINA MPUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa v Hauajla MaTEMaTUYECKOT0 aHAJIM3a» BBIJIETICHBI

CIIEAYIOIINE COJepKATENbHO-METOANYECKHE TUHUN: «Hucna U BEIYUCICHUSY,
«DyHKIMU U rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hawama mareMaTtuyeckoro aHamm3an,
«MHOXecTBa U JOTUKa». Bce OCHOBHBIE copepKaTeNbHO-METOAMYECKUE JTMHUHM H3y4daloTcs Ha
NPOTSDKEHUU JABYX JIET OOy4YeHHs Ha YpOBHE CpegHero oOmiero o0pa3oBaHUs, €CTECTBEHHO
JOTIOJIHSASL APYT Apyra U TOCTENEHHO HACBIIIAsiCh HOBBIMH TeMaMu M pasaenamu. JlaHHbBII
yueOHbIIl KypcC SBJIIETCSI HHTErpaTHUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe cojepikaHue
HECKOJIbKMX MaTeMaTU4€eCKUX JUCLUHUILINH, TAKUX Kak aire0pa, TPUTOHOMETPHS, MaTEMaTHYECKHH
aHaJn3, TEOpPHUsI MHOXKECTB, MaTeMaTHuecKas jJoruka u apyrue. [lo mepe Toro kak odydarouecs
OBIIAJICBAIOT BCE Ooliee IMPOKMM MAaTEeMAaTHYECKUM alaparoM, y HHX IOCIelOBaTEIbHO
dbopMupyeTcss M COBEPIICHCTBYETCS YMEHHE CTPOHTh MAaTEMATHYECKYI0 MOJENb pealbHOM
CHTyalli¥, NMPUMEHSATh 3HAHUs, MOJyYEHHBIE NMpPHU HM3YUYCHUU Y4eOHOro Kypca, A pPEelIeHHS
CaMOCTOSITENIbHO C(OPMYIMPOBAHHON MaTeMaTUYECKOM 3aJjauu, a 3aTeM MHTEPIPETUPOBATH CBOM
OTBET.



ConepxaTenbHO-MeTOIMYECKass  JUHUS  «Yucia W BBIYHMCICHHS»  3aBeplIaeT
(dbopMHpOBaHUE HABBIKOB HCIIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO HA4YaTto Ha
ypOBHE OCHOBHOro obmiero oOpazoBaHusi. Ha ypoBHe cpemHero ooOmero oopa3oBaHus 0c000€
BHUMaHHE yjemsercs (OPMUPOBAHUIO HABBIKOB PAIMOHAIHLHBIX BBIYMCICHUH, BKIFOYAOIINX B
ce0si MCIOJIb30BAHUE PA3JIMYHBIX (DOPM 3alUCH YKCIa, YMEHUE JeNaTh MPHUKHUIKY, BBITOIHSITH
pHOIMKEHHBIC BRIYMCIICHUS, OLICHUBAThH YHCIIOBBIC BRIPAKEHUS, Pa00OTaTh ¢ MATEMATHIYCCKUMU
KOHCTaHTaMHU. 3HAKOMBIC OOYYarONIMMCS MHOXKECTBA HATYPAJIbHBIX, IENbIX, PAlMOHAIBHBIX U
NEMCTBUTENHHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM KOMILIEKCHBIX YHCel. B KakIoM U3 3THUX
MHOKECTB PACCMATPHBAIOTCS CBOMCTBCHHBIC €My CIICIIM(PHUSCKUE 3a]1a4H ¥ ONEePALUU: JICICHUE
HAIeJI0, ONEPHUPOBAHME OCTATKAMH Ha MHOXKECTBE IEJIbIX YHCEN, O0COOble CBOWCTBA
palMOHANBHBIX U UPpPallMOHANBHBIX YHCEN, apu(MeTHYeCKue onmepalnd, a TaKKe W3BJICUCHHE
KOpDHS HATypaJdbHOHM CTEIEHHM Ha MHOXECTBE KOMIUIEKCHBIX 4Yucen.  brmaromaps
MOCJIEIOBATEIbHOMY ~ PAaCHIMPEHUI0  Kpyra HCIOJB3YeMBIX YHCEl W 3HAaKOMCTBY C
BO3MOKHOCTSIMH HX TTPUMEHEHUS JJIS PEIICHUS] PA3IMIHBIX 33729 (OPMUPYETCs IPECTaBICHHIE
O EIWHCTBE MAaTEMAaTHKH KaK HayKd H €€ pOJH B IOCTPOSHHH MOJEINEH peaTbHOro MUpa,
IIMPOKO MCHOJB3YIOTCS 0000IIEHHE U KOHKPETH3AIIHS.

Jluaust «YpaBHEHUs W HEPABEHCTBA» pealM3yercs Ha NMPOTSHKEHHH BCEro OOydYeHHUs Ha
YpOBHE CpemHero o0mero o0pa3oBaHHsA, ITOCKOJIbKY B KaxkaoM paszzaene IlporpaMmer
IPENyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbraTe o0yuaronmecs: OBIaeBalOT
pa3IMYHBIMA METOJAaMH PCIICHUS pPAlUOHAIBHBIX, HPPANHOHAIBHBIX, I0KA3aTEeIbHBIX,
Jorapu(PMUIECKIX U TPUTOHOMETPUUYECKUX YPABHCHHIA, HEPABCHCTB U CHUCTEM, a TaKKe 3aJ1ad,
coiep)KalmMx napaMeTpbl. [lonydeHHbIe YMEHHS IIUPOKO HUCIOJB3YIOTCS MPU HCCICIOBAHUU
(GYHKIUI C TOMOIIIBIO POU3BOIHOM, TPU PEIICHUH MPUKIIAIHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKJICHHUE
HauOOJBINNX ¥ HAUMEHBIINX 3HaUCHUH QyHKIWU. [laHHAS colepKaTeIbHASI JIMHUS BKIIOYACT B
cebst Takke (GOpMUPOBAHME YMEHHUH BBIMOJHATH PAacuéThl MO ¢GopMyiaMm, mpeoOpa3oBaHHS
paIMOHANTBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TAK)KE BBIPAKCHHUI,

COZep)KaIIMX CTENMeHn | JorapudMbl. braromaps W3ydyeHHIO aiareOpamdyeckoro MaTepuaia
MPOMCXOIUT JajibHEWIlee pa3BUTHE AJNTOPUTMUYECKOTO U aOCTPAKTHOIO  MBIILICHUS
oOy4arommxcs, GOPMHUPYIOTCS HABBIKHA JCTYKTHBHBIX PACCYXKIEHUH, pabOTHl C CHMBOJBHBIMH
dbopMamu, TpenCTaBIICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHUAC PaBEHCTB u
HepaBeHCTB.  Anrebpa npeasiaraeT 3¢ heKkTHBHBIE WHCTPYMEHTBI ISl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISIIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH
KaK sI3bIKa HAyKH.

ConepxatenbHo-MeToau4eckast MUHUA «DyHKIUH U TpadUKU» TECHO MEPerieTaercs C
OPYTUMH  JIMHUSIMH ~ y4eOHOro  Kypca, TIOCKOJIBKY B  KakOM-TO  CMbICIE  3a7aéT
IOCJIEZIOBATEIBHOCTh ~ M3Y4Y€HUs  Marepuaina. V3yuyeHue  CTENEeHHOHM, I0Ka3aTeIbHOM,
norapu(pMUYECKON U TPUTOHOMETPUYECKUX (DYHKIIHH, KX CBOWCTB U TpadMKOB, UCH OJIH30BAHUE
GyHKIMNA U pemieHHs 3a7ad W3 JAPYTruxX y4eOHBIX MPEIMETOB W pPEabHON KU3HU TECHO
CBS3aHO KaK ¢ MaTEMaTH4YECKUM aHAJIM30M, TaK U C peleHUEM ypaBHEHUU M HepaBeHCTB. [Ipu
5ToM OoJblllOoe BHUMaHHE yraeaseTcss (QOpPMHpPOBAaHUIO YMEHHUS BbIpaxaTh (opmyraamu
3aBUCUMOCTH MEX]Y Pa3IMYHBIMU BEITUYMHAMU, UCCIECOBATh MONTYYCHHbIC (PYHKIIMH, CTPOUTH
ux rpapuku. Marepuan 3TOM coaepKaTeNbHOM JIMHUK HAlEJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJSIONINX BBIPAXKATh 3aBUCHMOCTU MEXAY BEIUYMHAMH B Pa3IMYHON (opme:
aHAJTUTHYECKOM, Tpaduyeckod u cinoBecHOHM. Ero wusydeHume cCrmocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBINUICHUSI, CIOCOOHOCTH K  OOOOIIEHWIO H  KOHKPETH3aIHH,
HCIIOJIb30BAaHUIO AHAJIOTHA.

CopnepxartenbHas auHUs «Hauanma maTemMaTHueckoro aHain3ay IMO3BOJSET CYIIECTBEHHO
pacMpuTh KPYr KaKk MaTEMaTHYECKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIMHBIX 00yJaronmmMcs,



TaK KaK y HUX HOSBJISIETCSI BO3MOXXHOCTh CTPOUTH IpauKy CIOKHBIX (DYHKLUH, ONPEAEATh UX
HauOOJIBIINE U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAAN GUTYp U 0OBEMBI TN, HAXOIUTh
CKOPOCTH H YCKOpeHHs TmporeccoB. JlaHHas coaepkaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MO)XHOCTH TTOCTPOCHUSI MAaTeMaTHYECKHX MOJEJed peallbHbIX  CHUTyallud,  IO3BOJISIET
HaXOAWTh HaWjiydlllee peLICHHE B NMPUKJIAIHBIX, B TOM YHCJE COIMAIBHO-DKOHOMHYECKUX,
3agayax. 3HAKOMCTBO C OCHOBAaMM MaTEMAaTHUYECKOrO aHalM3a CIIOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBEHO-TIOTHYECKOT0 W KPEaTHBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaronmecs
Y3HAIOT O BBIIAIONIMXCS PE3YNIbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

ConepxaTenbHO-MeTONNYECKast TMHUS « MHOXKECTBA U JIOTHKA) BKIIFOYAET B ceOs
3JIEMEHTHI TEOPUH MHOXKECTB M MATEMAaTUYECKOH JIOTUKHU. TeOopeTHKO-MHOKECTBEHHBIE
MPE/ICTAaBIICHHUS TIPOHU3BIBAIOT BECh KypC IIKOJIFHOW MAaTEMATHKHU M TIPEJIaraloT Hanoosee
YHUBEPCAJIBHBIN SI3BIK, 00bEMHSIONINA BCE Pa3/ielibl MATEMATUKU U €€ TPUIIOKEHUH, OHU
CBSI3BIBAIOT PA3HbIE MATEMAaTHUECKNE AUCIHUILIMHBI U UX MIPUJIOKEHUS B €INHOE IIEII0C.

[TosTOMy Ba)XHO JaTh BO3MOXKHOCTH 00yJaronieMycsi IOHUMATh TEOPETHKO-MHOKECTBEHHBIH
SI3BIK COBPEMEHHON MaTEMaTHKH U MCIIOJIb30BATh €ro JJIs BEIPaKEHUS CBOMX MBICIE. [lpyrum
BaYXHBIM ITPU3HAKOM MAaTEMATUKU KaK HAyKH CIIEAYeT MPU3HATh CBOMCTBEHHYIO € CTPOTrOCTh
00OCHOBAHHMH U CIIEJOBAaHUE ONPEAEIEHHBIM ITPaBUIIAM ITIOCTPOCHUS 10KA3aTeNbCTB.
3HAKOMCTBO C JIEMEHTAaMHU MAaTeMaTUYECKOH JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JJOTHYECKOTO
MBIILIEHHS 00yJaIOMINXCsl, TO3BOJSET UM CTPOUTH CBOH PACCYKIACHUS HA OCHOBE JIOTHIECKUX
npaBull, GOpMHUPYET HABBIKM KPUTUYECKOI'O MBIIIIJICHUSL.

B yueOHOM Kypce «Anredpa W Havajla MaTeMaTHYECKOrO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYECKOI'O  MOJEIMPOBAaHUS, KOTOpble  IPU3BaHBl  CIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABBIKOB IMOCTPOSHHSI MOJEJICH peallbHbIX CUTYyallui, WCCIEIOBAHHUS ITHUX
MoJieNieil ¢ TOMOLIbI0 ammapara anreOpsl M MaTeMaTHYeCKOro aHajau3a, HHTEpIpeTalnuu
MOJYYCHHBIX PE3yNbTaToB. Takue 3aJlaHusl BIUICTEHBI B KaXKIbI U3 pa3[esiOB MPOTPaMMBbI,
MOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IUPOKO MCHOIB3YETCs UIsl PEIICHHs MTPUKIIATHBIX
3ajad. llpy pemieHMM pealbHBIX MPAKTUYECKHX 3a7ady  oOydaroliuecs pa3BUBAIOT
HaOII0JaTeIFHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparMpoBaThCs, HCIOIb30BaTh
aHaJoruio, 0000IAaTh M KOHKPETH3MPOBaTh MNpobiemy. JlesTenbHOCT 1O (OpMHPOBAHUIO
HABBIKOB PEIICHUS NMPHUKIATHBIX 33/1a4 OPraHU3yeTCs B MPOI[ECCEe U3YUECHHUS BCEX TEM Y4eOHOro
Kypca
«Anrebpa ¥ Hayasla MaTEMaTHYECKOI0 aHAIN3ay.

Ha usydenue yue6HOTO Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHAJIM3a» OTBOAUTCS
272 4vaca: B 10 xmacce — 136 yacoB (4 yaca B Henmemo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJICITIO).
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COJEPKAHUE OBYYEHUA

10 KJIACC

Yucia v BIYUCICHUS

Parnonanbsubie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue Apodu. [Ipumenenne apoOeit n MPOLEHTOB JJIs pelIeH s MPUKIIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEW 3HAHUI U PEATbHOM )KU3HH.

JelicTBUTenbHBIE YKca. PannoHanbHbIE M MppalMOHANbHBIE YKcaa. ApudMeTHdecKue
Olepaluu C JACUCTBUTENBHBIMU 4YHCIaMU. MoOayib NEUCTBUTEIBHOIO YHUCJIA U €r0 CBOWMCTBA.
[IpuOnu>k€HHbIE BBIYMCIEHUS, MpaBUia OKPYIJEHMs, MpPUKUAKA M OLIEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenb c¢ menbiM nokaszarenieM. bunom Heiotona. Mcnonb3oBanue moaxossien ¢hopMel
3aIUCH €U CTBUTEIIbHBIX YHACEN I PELICHMS IPAKTUYECKUX 3a/1a49 U IPEICTABIICHUS JaHHBIX.

Apudmetryeckuii KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHb €  palUMOHAJBHBIM  IIOKa3aTeleM W €€  CBOMWCTBA,  CTEINEHb C
JENCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapuwm uncna. CoiicTa norapudma. JlecaTuuHbIC U HATYpPATbHBIE JIOTAPH(PMBIL.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHI'€HC YU CIOBOr0 apryMeEHTa.

VYpaBHEHUS U HEPABEHCTBA.

ToxnectBa M TOXIECTBEHHbIE MNpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHS U YpaBHEHHUsI-CIIeACTBUA. HepaBeHCTBO, pelleHne HepaBeHCTBa.

OCHOBHbIE METO/IbI PEIICHUS LIENbIX U APOOHO-PALIMOHAIBHBIX YPaBHEHUI U HEPaBEHCTB.
MHorousieHbl OT OJHOW MepeMeHHOW. JleleHne MHOrowieHa Ha MHOTOYIEH C OCTaTKOM.
Teopema be3y. MHorousens! ¢ nensiMu koagunuenramu. Teopema Buera.

[Tpeo6Gpa3oBaHMs YHCIOBBIX BRIPAXKEHUH, COJEPKAIIMX CTEIIEHH U KOPHH.

WppannoHanbHele  ypaBHeHUsA. (OCHOBHBIE METOAbl PEUICHHUS  HMPpPalMOHAIBHBIX
YPaBHEHH.

IToka3arenbHble ypaBHEeHUS. OCHOBHBIE METObI PELICHUS ITOKA3aTENbHbBIX YPABHEHU.

[TpeoGpa3oBaHue BEIpAKEHUH, COEPKAIINX JIOTaApUPMBI.

Jlorapudmuueckne ypaBHeHHs. OCHOBHbIE METOJbl pEIIEHUS JOorapuGpMuyecKux
YPaBHEHH.

OCHOBHBIE TPUTOHOMETPUY ECKUE (POPMYJIBI.

[Tpeo6Gpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUHN. PelieHre TpuroHoMeTpu4eckux
YpaBHEHUH.

Pemenue cucreM IMHEHHBIX ypaBHEHHMH. Marpuua CHCTEMBI JIMHEHHBIX YPaBHEHUI.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI M CBOMCTBA, BBIYMCIIECHUE €r0
3HAYEHHUs], IPUMEHECHHE ONPENEIUTEIIS I PEUICHUSI CUCTEMBI JIMHENHBIX YpaBHEHUN. Pemienne
MPUKIIAIHBIX 337]a4 C MTOMOIIbI0 CUCTEMBI JIMHEUHBIX ypaBHEHUU. MccrnenoBaHue mocTpOeHHOH
MOJIEJIM C IIOMOUIBIO MaTPULl U OIIPENEITUTENEH.

ITocTpoeHne maTeMaTUYECKUX MOAENIEH pEealbHOM CUTyalluu C MOMOIIBI0 YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHMI M HEPAaBEHCTB K PELICHHUIO MAaTEMaTH4ECKUX 3aJad U
3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKH U peasibH oM JKU3HH.

D yHKIUU U Tpadukn
®Oynkuus, cnocoObl 3amaHus ¢yHKUuU. B3aumMmuHo oOpaTHble (yHKIMH. Kommozunus
¢byukumii. ['paduk Gynknuu. JnemMenTapHble mpeoOpazoBaHus rpaduKoB GyHKITHIA.
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O6nacTh onpeneneHnus 1 MHOXeCTBO 3HaueHui Gpynkuuu. Hymu ¢pynkuuu. [IpomexyTtku
3HaKoMmocTosiHCTBA. YéTHble M Heu€THble ¢yHkuuu. [lepmogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIHH. MakcuMymMbl 1 MUHUMYMBI (QyHKIMU. Hanbomnbinee u HanMeHbIee
3HayeHHs PYHKLIHU HA IPOMEKYTKE.

Jlunelinas, KBaapaTuuHas U ApoOHO-THHEHHAs QyHKIUU. DIEMEHTAPHOE UCCIIelOBAHNE U
MOCTPOEHUE UX rpauKOB.

Crenennast (yHKIHS C HAaTypaJbHBIM W I[€JBIM Toka3ateneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U TpaduK KOpHS N-Oi cTeNeHW Kak (YHKIMH OOpaTHOW CTENEHHW C HATypajJbHBIM
noka3ateneM. [loka3zarenbHast U snorapupmudeckas (yHKIUH, UX CBOMCTBa U rpaduki.
Hcnonp3zoBanue rpadukoB GYHKIMHA 711 pelIeHus] ypaBHEHUH.

TpuroHomerpudeckasi OKpPYKHOCTb, OINpeAeleHue TPUTOHOMETPHUECKUX (YHKIIHIMA
YHUCJIOBOTO apryMEHTA.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pPeajibHBIX MPOIeccax U ABJIEHUsAX. [ paduku peasbHbIX
3aBUCUMOCTEM.

Hauyana MaTeMaTH4ecKOro aHajin3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TOCIEI0BATEIbHOCTEH. MeTo MaTeMaTHUeCKOH
MHIYKUUA. MOHOTOHHBIE M OIPAaHUYEHHBIC ITOCIENOBATEIBLHOCTH. MCcTOpHs BO3HMKHOBEHUS
MaTeMaTUYECKOro aHajan3a Kak aHaian3a 0€CKOHEYHO MallbIX.

Apudmernueckas M reomerpudeckas mporpeccud. beckoHeuHo — yObIBaroias
reomeTrpudeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIel reOMEeTPUUYECKON MPOTrPECCHH.
JIuHelHbIE M AKCHOHEHUUAIBbHBIA pocT. Yucimo e Dopmyna CIO0KHBIX IPOLEHTOB.
Hcnonb3oBaHne NpOrpeccuy Ul PELICHUs] peallbHbIX 3a7a4 IPUKJIAJHOT O XapaKTepa.

HenpepbiBHbIe (QYHKIIMM W WX CBOicTBAa. TOYKM pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢bynkuui. CBolicTBa (YHKIIMH HENPEPBIBHBIX  HA  OTpe3ke. MeToa  MHTEpBAJIOB IS
pelieHust HepaBeHCTB. [IprMeHeHne CBOMCTB HeMPephIBHBIX (PYHKINN I pelieHus 3a1au.

[TepBas u BTOpas npousBoaHble QyHKIHH. ONpeneseHne, TeOMETPUISCKUN U PU3UIECKUI
CMBICJI TPOU3BOJIHON. Y paBHEHHE KacaTelbHOM K rpaduKy QyHKIUH.

[Tpou3BoanbIe dMeMeHTapHBIX QyHKIMA. [Ipor3BOAHAS CyMMBI, TPOU3BENCHHS, YACTHOT'O
Y KOMIIO3UIINU (PYHKIUH.

MHo:kecTBa M JIOTHKA
MHoxecTBO, onepanui HajJ MHOXKECTBaMHU M MX cBoicTBa. Jlmarpammel Ditnepa— Benna.
IIpumeHeHrE TEOPETUKO-MHOKECTBEHHOTO ammapara JAJsl OMHUCAHUS PealbHbIX MPOIECCOB U
SIBJICHUH, TIPH PEIISHUU 3a]1a4 U3 APYTUX YYCOHBIX TPEIMETOB.
Omnpenenenue,  Teopema, CBOMCTBO  MAaTEMAaTHYECKOI0  OOBEKTa,  CJIEIACTBUE,
JIOKA3aTENbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucsia 1 BIYUCIEHUS

Hatypanpnble u wnensle uucia. IlpuMeHeHue NpPU3HAKOB JEIUMOCTH ILENBIX YHUCEN,
HanOonbiui oduwit gemurens (nanee — HOJl) u naumenbiee obuiee kpatHoe (nanee — HOK),
OCTaTKOB 110 MOJ1YJIO, adroputMa EBKkinaa i peiieHus 3a1a4 B [eNbIX YUCIax.

KommiiekcHble uwncna. Anrebpavueckas W TpUTOHOMETpUYecKas (opMbl 3amucu
KOMIUIEKCHOIO uyncia. ApupMeTndyeckre onepaluun ¢ KOMILUIEKCHBIMHU yuciaaMu. M3o00paxenue
KOMIUIEKCHBIX UM CEN HAa KOOpAMHATHOM tockoctu. @opmyna Myaspa.

KOpHI/I N-OM CTENEeH! M3 KOMIUIEKCHOTO YHCIIa. HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCEJI JJI PCIICHUA
(U3NYECKUX U TEOMETPUYECKUX 3a/1ay.
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YpaBHeHus 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCUIIbBHBIE CHCTEMBI U CHCTEMBI-
cienctBus. PaBHOCHIIbHBIE HEPaBEHCTBA.

Otbop KOpHEH TPUTOHOMETPUUYECKUX YpPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUECKON
OKpYXHOCTH. Perienrne TpUuroHoMeTpuuecKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKAa3aTeNbHBIX M JOrapu(PMHUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELIECHUS UPPAILIUOHAILHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEHIEHUS CUCTEM M  COBOKYIMHOCTEH  palMOHabHBIX,
WppaIoHaBbHBIX, TOKA3aTEeIbHBIX U JOrapu(MUIECKUX YPABHEHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApPaMETPAMMU.

[IpumeHeHue ypaBHEHUH, CHCTEM W HEPaBEHCTB K PEIICHHUI0O MaTEMaTHYECKHX 3a/ad U
3a7lad M3 PA3TMYHBIX O00JaCTel HAyKW M PEaIbHOM >KU3HU, WHTEPIPETAIUsS IOTYYECHHBIX
pe3yJIbTaTOB.

DOyHKIUA U rpagpuKn
I'paduk kommosunum QyHkuuid. I'eomerpudeckue oOpas3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH.
Tpuronomerpuueckue GyHKIHMH, UX CBONCTBA U IPaPUKH.

I'papuueckre MeTOABl pEUIEHUs YpaBHEHUM M HepaBeHCTB. I['paduueckue MeTOAbI
pelieHys 3a1a4 ¢ napamMeTpamH.

Hcnonb3oBanue rpadukoB (YHKIHH IS MCCICIOBAHMS TPOILECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPH PEILICHUHU 3a7ay U3 IPYTUX y4eOHBIX IPEIMETOB U pealbHOMN KU3HU.

Havajia MaTeMaTH4€CKOI0 aHAJIN3A

[TprMeHeHue TPOU3BOJHON K MCCIIE0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOompIero 1 HAaMMEHBIIEro 3HAYCHU HEMTPEPHIBHONW (PYHKIIMU HA OTPE3KeE.

IIpumeHeHne NpPOW3BOAHON /Ui HAaXOXKIEHHUS HAWIydlIero peleHUs B IPHUKIAJIHBIX
3ajjavax, JUId OINpEeNIeHUs] CKOPOCTM M YCKOpEHHs Ipolecca, 3alaHHoro Qopmyoil wim
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBooOpasHbIX. [lepBooOpasHble 37eMeHTapHBIX
¢byukuwmii. [IpaBuiia HaxoX1eHUS TEPBOOOPA3HBIX.

WHTerpain. I'eoMeTpu4eCcKuil CMBICIT MHTErpasia. BeluncieHue onpenenéHHoro HHTerpaia
no popmyne HeroTona—JleliOHuIA.

[IpumeHeHue wuHTErpajga Uil HAXOXKACHUS IJIomaAed MIockuX (uryp u o0bEMOB
r€OMETPUYECKUX TeIl.

[Tpumeps! pemienuit nudepeHanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOETUPOBaHHE
peasbHBIX MPOIIECCOB ¢ MOMOIIBIO TP epeHITNaNIbHBIX YPaBHEHUH.
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INPEJIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 KJjacce oOydaroumuiics IOJYYHT CICAYIOIIME IPEAMETHBIC
pe3yAbTaThl IO OTAEIBHBIM TeMaM (enepaibHOi pabouei mporpaMmMbl y4eOHOT0 Kypca
«Anrebpa 1 Havala MATEMaTHYECKOT'0 aHATHU3a»:

Yucaa v BLIYUCIEHUS

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: PAIMOHAILHOE YHUCIIO0, OECKOHEUHAs MEePUOIUICCKast
Jpo0b, MPOIEHTHI, UPPANMOHAIBHOE YHMCIIO, MHOXKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX
YHCEJ, MOAYJIb IEHCTBUTEILHOT O YUCIIA;

MPUMEHSTH APOOH U TIPOLICHTHI JJIsI PEIICHUS TPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTpacieH
3HAHUUW U pEaIbHON KU3HH;

MPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUia OKPYTJIEHUsS, MPUKUIKY U OLEHKY
pe3yibTara BEIYUCICHUN;

CBOOOJHO OIEPUPOBATH TOHATHEM: CTEMEHb C IEJIbIM IOKa3aTelieM, HCIOJIb30BaTh
MOAXOASIIYI0 (OPMY 3alKMCH ACHCTBUTENBHBIX YMCEN NI PEIIeHUs MPaKTUYeCKUX 3a7ad u
MPENCTABIICHUS IAHHBIX

CBOOOTHO ONEpUPOBATH MMOHATHEM: apU PMETHUECKUN KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJHO OMEPUPOBATH MOHATHEM: CTEMEHb C PAlMOHATBHBIM TOKAa3aTeleM; CBOOOIHO

OMepUpPOBaTh MOHATHAMU: Jorapu (M YUCIIa, JSCITUIHBIC U HATypaJbHbIE
aorapudmel;

CBOOOTHO ONEPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO

apryMeHTa;

ONepupoBaTh MOHATUSIMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh  IMOHATUSAMHU:  TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIEC YPABHEHUS U yPAaBHEHUS -CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHATh PA3IMYHBIE METOJbl PEUICHMs] palMOHAJIbHBIX M JPOOHO-PallMOHAIBHBIX
YPaBHEHHMI, IPUMEHSTh METOJl UHTEPBAJIOB JUUIS PEIICHUs] HEPABEHCTB;

CBOOO/IHO OMEpUPOBATH MOHSATUSMH: MHOTOYJIEH OT OAHOW MEpEeMEHHOW, MHOTOYJIEH C
HenbiMi K03 (UIMEHTaMH, KOPHH MHOTI'O4WIEHa, IPHUMEHSTh JCNeHHEe MHOTOYWIeHa Ha
MHOTO4JIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anauy;

CcBOOOIHO ONEpUPOBaTh IMMOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHMH, MaTpuua,
OIpENENUTENb MATpULBl 2 X 2 M €ro reOMETpPUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 i BBIYUCIEHHS €0 3HAYEHUS, IPUMEHATH ONPENCIUTENN 111 PELICHUS
CUCTEMBI JIMHEHHBIX YPABHEHUW, MOJACIMPOBATh PEAIBHBIC CUTYAallMM C IIOMOILBIO CHCTEMBI
JMHEWHBIX YpaBHEHM, UCCIE0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MaTpULl U
OIpeneauTeNel, MHTEPIPETUPOBATh MOJIYyYEHHBIN Pe3yibTarT;

UCII0JIb30BaTh CBOICTBA AEHCTBUIl ¢ KOPHAMM JJIs1 IPeoOpa30BaHuUs BbIPAKCHHUIA;

BBIMIOJIHATG ~ MPEOOPAa30BaHMSI  YUCIOBBIX  BBIPAXKEHUH, COAEpXKAIIMX  CTENEHU C
palroOHATBHBIM TOKa3aTeNeM;

WCII0JIb30BaTh  CBOWMCTBa Jiorapu(pmMoB  jyisi  mpeoOpa3oBaHus  JIOrapuMuyecKux
BBIPAXKEHU;

CBOOOJIHO  ONEpPHPOBATh  IOHATHUSMHU:  HUPpPAllMOHANBHBIC,  IOKAa3aTeJbHbIE |
norapu(pMHUYECKUe ypaBHEHUS, HAXOJAUTh WX PEIICHHUS C TIOMOIIBIO PABHOCHIIBHBIX MTEPEX0I0B
WJIH OCYIISCTBIISAS TPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIC  TPUTOHOMETpHYECKHe (GopMynsl i MpeoOpa3oBaHUS
TPUTOHOMETPUIECKUX BBIPAKEHUI;
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CBOOOJHO ONEpUpOBaTh IOHATHEM: TPUIOHOMETPUUYECKOE YypaBHEHHE, MPUMEHATh
HeoO0XxoauMble (POPMYJIbI JIsl PEIIEHNs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUM;

MOJIETUPOBaTh peabHble CHUTYyallud Ha S3bIKe ainreOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHHMs, HEPAaBEHCTBA I10 YCIOBHUIO 3aJa4M, MCCIECI0BATh IIOCTPOEHHBIE MOIEIH C
UCIIOJIb30BAaHUEM allapara aireopsl.

DyHKIUU U rpaduxu:

CBOOOJIHO OIEpUpOBATh MOHATHAMHU: (DYHKIMS, CHOCOOBI 3ajaHMs (PYHKIUH, B3aMMHO
oOpaTHble (YHKIMH, KOMIO3ULUS (QYHKIHMH, rpa@uk (QyHKIUHU, BHIIOIHATH 3JI€MEHTapHbIE
npeodpazoBaHus rpaukoB HyHKIUH;

CBOOO/IHO OIEpUPOBATh MOHATUAMHU: OOJIACTH OIpENENEHUS M MHOXECTBO 3HAUYEHUU
GbyHKIUN, HYJM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OlepUpOBaTh MOHATHSMM: UETHBIE U HEUuETHBIC byHKIIH,
nepruoanyecKkiue (DYHKIMH, TMPOMEXKYTKH MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl U MHHHUMYMBI
GyHKIMKM, HauOosbllee W HauMEHbIIEe 3HAaueHHe (YHKIUMM Ha MPOMEXYTKe; CBOOOIHO
OIIEpUPOBATh MOHATHSAMU: CTEeNEHHas (QYHKIMS C HAaTypalbHBIM M LIE€JIBbIM IOKa3zaTeneM, rpaduk
CTENEHHON (YHKUIMU C HaTypaJbHBIM M LIEIbIM IOKa3aTelneM, rpaduk KOpHsS n-oi CTENEeHH Kak
(GyHKIIH 00paTHOI CTENEHU C HaTypaJlbHBIM I10Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMHU: JIMHEHHAs, KBaJpaTW4YHas W JAPOOHO-TMHEWHHas (QYHKIUH,
BBIIIOJHSTH 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOECHUE UX I'Pa(UKOB;

CBOOOJHO OIIEpPUPOBATh HMOHATHUAMU: [oKa3aTenbHas | aorapumuyeckas
(GyHKIMY, WX CBOMCTBA M IpaUKu, HCIONb30BaTh UX TpaUKHU 11 pelIeHHs ypaBHEHUI;
CBOOOIHO OIEPUPOBATH MOHATHAMU: TPUTOHOMETPHYECKas OKPY’KHOCTb, olpe/eneHue
TPUTOHOMETPUYECKUX (PYHKIUII YUCIOBOTO apryMeHTa;

UCMOJb30BaTh Ipaduku (GYHKIUI Uil MCCIENOBaHUS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pellieHuy 3a7ad U3 APYruX y4eOHBbIX MPEIMETOB U peaibHOM JKU3HHU, BbIpaxkaTb (opMmyjaMu
3aBUCHUMOCTH MEXY BEIUYUHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIN3A:
cBOOO/IHO ONEpUPOBATh MOHATUAMU: apudMeTndecKkast U reoMeTpruecKkas mporpeccus,
0eCKOHEYHO yObIBaloOIIasi FeOMeTpUYecKast porpeccus, JMHEWHbIN U SKCIIOHEHIIMAIBHBIN POCT,
dbopmyna CIOXKHBIX MPOLEHTOB, HMETh MpPECTaBICHHE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUN AJIs PEIIEHUS pPeaibHbIX 3a/1ay MPUKJIAJHOIO XapaKTepa;

CBOOOIHO  OMEpUpOBaTh MOHATHUSAMHU:  IOCIENOBATENbHOCTb, CHOCOOBI  3a/aHUd
NOCJIEIOBATENBHOCTEW, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXkICHUS MaTEMaTHUECKOI0 aHaJIM3a KaK aHaJin3a OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpHPOBATh MOHATUSMHU: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa I'paduka
(YHKIIUH, aCUMIITOTHI Tpaduka PyHKINH;

CBOOOIHO ONEpHpOBaTh MOHSATHEM: (QYHKIUS, HEMpepblBHAsS Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HENPEPBIBHBIX (PYHKLUHN 1JIs peIeHHs 3aaa4;

CBOOOIHO OINEpUpOBaTh MOHATHSAMH: TepBasi M BTOpas MPOU3BOAHBIE (DYHKIHH,
KacaTesnbHas K rpaduky QyHkuuu;

BBIYUCIISATh IIPOU3BOJHBIE CYMMbI, IPOU3BEIAEHHUS, YacCTHOTO M KOMIIO3MIIMH JBYX
(GyHKIMIA, 3HaTh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHIA;

HCII0JIb30BaTh T€OMETPUYCCKUN U (DU3MYECKUI CMBICII TPOU3BOAHOM JJISl PEIICHUS 3a/1ay.

MHoskecTBa M JIOTHKA:
CBO60,ZLHO OIICPUPOBATL IIOHATUAMH: MHOXCCTBO, OIICpallikd Had MHOXCCTBAMMU;
HUCITIOJIb30BaTh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ arIapar aJi onnucaHus peaJIbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;
CBOOOJHO OIEpUpOBATh TOHSTHUSMHU: OINPEACICHUE, TeOpeMa, ypaBHEHHE- CIIEICTBUE,
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CBOHCTBO MaTeMaTU4YECKOro O0bEeKTa, J0Ka3aTelbCTBO, PABHOCUJIbHBIE YPaBHEHHUS W
HEepaBeHCTBA.

K xonmy oOyuyenumst B 11 kiacce oOydyarolMiics TMONYYUT CIEAYIONIUE IPEAMETHBIC
pe3yNbTaThl O OTAETbHBIM TeMaM (eepabHoi padodeli mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Havaja MaTEMaTHYECKOI'0 aHAINU3aN:

Yucsia v BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH TMOHATUAMU: HATypajdbHOE U I€J0€ YHCIO, MHOXECTBa
HaTypaJibHBIX U IEIbIX YUCEJN, UCIIOIb30BaTh MPpU3HaKH AenuMocty nensix uncen, HO u HOK
HaTypaJbHBIX YHCEI JIJIS PEUICHU 3a7a4, MPUMEHSTh anroput™ EBknuna;

CBOOOJHO OMEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3aMKMCHIBATh HATYpaJbHbIE YUCIA
B PA3JIMYHBIX NO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YuUCell, MPEACTABIATh KOMILJIEKCHBIE YUCIIAa B aJire0Opandeckod U TPUTOHOMETPUUECKOH (opme,
BBINOJIHATH apu(PMETHUECKHE ONepaliii C HUMHU U U300pakaTh Ha KOOPJUHATHON TIOCKOCTH.

YpaBHeHus1 U HEPABEHCTBA:

CBOOOJHO  ONEpUpOBATH  MOHATUSAMU:  HppAllMOHAJbHBIE,  IOKa3aTeJbHbIE U
norapu(pMUYECKUe HEpaBEHCTBA, HAXOMUTh WX pEIIeHUS C TOMOIIbI0 PaBHOCUIIBHBIX
NIEPEXO0/10B;

OCYHIECTBIISATH OTOOP KOPHEH MU PEIICHHH TPUTOHOMETPHUECKOTI0 YpaBHEHHUS;

CBOOO/IHO ONEpUPOBATH IOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSThH
HeoOxoauMble (POPMYIIBI I PELICHNsI OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHHI U HEpaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICIICTBUS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEN
pallMOHANBHBIX, HMPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHMHA U
HEPABEHCTB;

pemath palnMoOHaJbHBIE, HWppalMOHAJIBHBIE, IIOKa3aTelbHble, JOrapupMuyeckue Hu
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAIIUE MOJYJIN U ITapaMeTpHl;

NPUMEHATH rpadudyeckre MEeTOABI IS PeIIeHHs] YPaBHEHUI 1 HEPaBEHCTB, a TAKKe 3a/1ad
C ImapaMeTpamu;

MOJIETUPOBATh peajbHbIe CUTyallUM Ha S3bIKe airedpbl, COCTAaBIATh BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIIOBUIO 3a/aud, MCCIEN0BAaTh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BAaHUEM almapaTa ajireOpbl, MHTEpIPETUPOBATh MOJYyYSHHbIH pe3ysbTaT.

DyHKIUU U rpaduku:
CTPOUTH TpauKy KOMIO3UIUHM (DYHKITUH C MOMOIIBIO 3JIEMEHTApHOTO MCCIIECOBAHUS U
CBOMCTB KOMIO3UIIMH JIBYX (DYHKITUH;
CTPOUTh TEOMETpUYECKHe o00pa3bl YpaBHEHHUW U HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;
CBOOOJHO ONMEpUpPOBaTh TMOHATHSAMHU: TpadUKH TPUTOHOMETPUYECKHX  (YHKIIHA;,
MPUMEHATh QYHKIHMH JIJI1 MOJICITUPOBAHUS U HCCIIEIOBAHMS PEaTbHBIX MPOIIECCOB.

Havajsa MaTeMaTH4eCcKOro aHaJIu3a:
UCMONBb30BaTh NPOU3BOAHYIO [l MCCIeqOoBaHUS (YHKIMHM HAa MOHOTOHHOCTh H
KCTPEMYMBI;
HAaXOJWUTh HaumOoNblllee W HAaWMEHbIlee 3HA4YCHUS (QYHKIHH  HETpPEephIBHON Ha
OTpE3KE;
WCIIOJb30BaTh NPOM3BOJHYIO  JUIi ~ HAaXOXKACHUS ~ HAWJIy4llero  pElIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE€ COLIMAIbHO-A)KOHOMUYECKHUX, 3a7adax, sl ONPEACICHUS] CKOPOCTH U
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YCKOpEHUs mporiecca, 3ajaHHoro Gopmyson wim rpadukoM;

CBOOOJIHO OIEPHPOBATH MOHATUSMU: TTEPBOOOPa3HAas, ONPeNeIEHHBIN HHTErpall, HAXOIUTh
mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTErpan mo ¢opmyne HeroToHa—
JleliOnuna;

HAXOJUTH TUIOMIA/IN TUIOCKUX (GHUTYpP U 00BEMBI TEJI C ITOMOIIBIO HHTErpaa;

MMETh TPEACTABICHHE O MATEeMaTHUYECKOM MOJIETMPOBAaHMU HA MPHUMEPE COCTABIICHUS
muddepeHmanbHbIX ypaBHEHUH;

peliaTh MPUKIATHBIE 331a91, B TOM YHCJIE COIUATHHO-IKOHOMUYECKOT0 B (PU3HUIECKOTO
XapakTepa, Cpe/ICTBaMU MaTeMaTHUYECKOro aHajIH3a.
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IMOYPOYHOE IIJIAHUPOBAHUE
K PABOYEHN IPOT'PAMME
CPEJHET'O OBIIIET'O OBPA3SOBAHUSI
O YYEBHOMY NPEJIMETY
«AJITEBPA 1 HAYAJIA AHAJIU3A»
(yriry0J1IeHHbIH YPOBEHb)

10 KJIACC
Ne Paznen/ KoJa-Bo
n/n TEeMa YPpOKa 4acoB
MHo:xecTBO 1eliCTBUTEIbHBIX Ynce]. MHOTo4YJeHbl. PaninoHanbHbIe 28
YPaBHeHHs M HepaBeHCTBA. CucTeMbl JIMHEHHBIX YPABHECHU I
1 MHuoxecTBo. Onepaluu HaJl MHOKECTBAMHM U MX CBOMCTBA 1
2 | Inarpammbl Oiisnepa — Benna 1
3 | IlpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO almapaTa JJs pelleHMs 3a1ad 1
4 PanuonanbHbIe dncia 1
5 | OObIKHOBEHHbIE M JecATH4YHble aApodu, [IponeHTsl, 1
6 | beckoHeuHble epUOAUUECKHE POOH 1
7 | IlpumeneHue npobell U MPOLEHTOB JUJIsl PElICHUs MPUKJIAJHBIX 3ajaad 1
8 | CTrapTOBBIM JMAarHOCTUYECKHI KOHTPOJb 1
9 JeiictBuTenbHble yncaa. PaunoHanbHple M WppallMOHAJIbHBIC YHCia 1
10 | Apudmerndeckue onepanuu ¢ JeMCTBUTECIbHBIMH YUCIAMU 1
11 | OkpyriieHHsl, IPUKUAKA U OLIEHKA PE3yJbTaTa BBIYUCICHUU 1
12 | OcHOBHBIE METOJBl PEIICHUS LENbIX U JAPOOHO-pAMOHATIBHBIX YPABHEHUN H 1
HEpPABEHCTB.
13 | OcHOBHBIE METOJbl PEIICHUS IENbIX U JAPOOHO-pAIMOHATBHBIX YPAaBHEHUN H 1
HEpPABEHCTB.
14 | OcHOBHBIE METOJIBI PEIICHUS LENbIX U APOOHO-pallMOHATIbHBIX YPaBHEHUN U 1
HEpPAaBEHCTB.
15 | MHorouJieHbl OT OJJHOW epeMeHHOH. J[edeHrne MHOro4YJIeHa Ha MHOTOUJIEH C 1
ocratkoM. Teopema be3y.
16 | MHoOrouJIeHbI OT OJJHOM NepeMeHHOH. J[eJeHrne MHOro4JIeHa Ha MHOTOUJIEH C 1
ocratkoM. Teopema besy.
17| Muorounensi ¢ nenbiMu Kodpduuuentamu. Teopema Buera. 1
18 | Pemenue cuctem JMHENHBIX ypaBHEHUN 1
19 | Pemenue cucrem JUHEHHBIX YPAaBHEHUN 1
20 | Pemenue cuctem JUHEHUHBIX YpaBHEHUN 1
21 | Matpuiia cucTeMbl JIMHEHHBIX YpaBHEHU N 1
22 | MaTpuua CHCTEMbl IMHEHHBIX YPABHECHUMN 1
23 | OnpenenuTens MaTpULbl 2X2, €ero reOMETPUYECKUI CMBICI U CBOWCTBA,; 1
BBIUHUCIIEHHUE €0 3HAYEHUSI; IPUMEHEHUE ONPEACTUTENS JIsl pELIEHUs] CUCTEMbI
JIMHEWHBIX YPaBHEHUN
24 | Onpenenurtenb MaTPUIIbl 2X2, €ro TeOMETPUYECKUN CMBICT U CBOMCTBA; 1
BBIUHUCIIEHHE €0 3HAYEHUSI; IPUMEHEHUE ONPEACIUTENS 1Sl pEeLIEHUs] CUCTEMbI
JIMHEWHBIX YPaBHEHHUI
25 | Pemenue npukiIagHbIX 3a/1a4 C IOMOIIbIO CUCTEMbI JIMHEHMHBIX ypaBHEHHUH 1
26 | PemeHue NpuKIagHbIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHH |
27 | Pemenue npuKIagHbIX 3a/1a4 C TOMOIIbIO CUCTEMbI JIMHEWHBIX ypaBHEHHUH 1
28 | KonrpouabHas paGora Nel 1




@Oyukuuu U rpadukn. Ctenennas pyHKIHUS C HeJbIM OKa3aTeJeM
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29 | ®yukuus, cnocoObl 3aaHusl QYHKIHT 1
30 | BzaumuHooOpaTHBIC QYyHKIIMT 1
31 | Komno3sunus ¢pyHknuid. 'paduk GyHKIUKA. DJIeMeHTapHbIe TPpeoOpa3oBaHms 1
rpa¢ukoB QyHKIUH
32 | ObnacTs onmpeaeneHusl ¥ MHOKECTBO 3HaUeHUU QyHKkuu. Hynmu ¢pyHkuu. 1
[TpoMeXyTKHU 3HAKOMOCTOSIHCTBA
33 | U€rupie u Heu€THhIe QyHKIUU. [lepronnueckue QyHKIIUN 1
34 | IlpoMexxyTKH MOHOTOHHOCTH (QYHKIIHU. MaKCUMYMbl U MUHUMYMBI () YHKIIUH 1
35 | HaubGonpinee u HauMeHbIIee 3HaUeHNE QYHKIIUH HA TPOMEKYTKE 1
36 | JIuneiinas, kBagpaTuuHas U JpoOHO-IMHENHHAas QYHKIUU 1
37 | DneMeHTapHOE WHCCIEIOBAaHWE U TOCTPOCHHE TpaduKoB 3TUX (QYHKIUH. 1
Crenensp ¢ nenbiM nokaszartenem. bunom HeroTona
38 | Crenennast ¢GyHKIUS C HaTypaJbHBIM M IEJbIM MoKa3zaTeneM. E€ cBoiicTBa 1
u rpapuk
39 | CreneHHas ¢GyHKUMS C HATYypaJIbHBIM M LIEJIbIM IMoKa3ateneM. E€ cBoiicTBa u 1
rpaduk
40 | KonrpoabHasi pagora Ne2 1
Apudmernyecknii KopeHb n-0i crenenu. UppannonajibHbie ypaBHEHU A 18
41 ApudmeTnueckuii KOpeHb HATYypaJIbHON CTENEHU U €r0 CBOMCTBA 1
42 | ApudmeTnueckuii KOpeHb HATYpaJIbHOUN CTEIICHU U €ro CBOMCTBA 1
43 | ApudmeTnudyeckuil KOpeHb HATYpaJIbHOM CTENEHU U €TI0 CBOMCTBA 1
44 | ApudmeTrdyeckuil KOpeHb HATYpaJbHOM CTENEHU U €r0 CBOMCTBA 1
45 | Ilpeobpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COJEpKAILIUX CTENEHU U KOPHHU 1
46 | IIpeoOpa3oBaHUS YHCIOBBIX BBIPAXKEHHH, COJIEPKAIIMX CTEIEHU U KOPHHU 1
47 | Ilpeobpa3zoBaHUsI YUCITOBBIX BBIPAKECHHUH, COJEPKAIIUX CTENIEHU U KOPHH 1
48 | IIpeobpa3zoBaHUsI YUCITOBBIX BBIPAKECHHUH, COJEPKAIIUX CTETIEHU U KOPHH 1
49 | UppanuoHanbHble ypaBHEHUsI. OCHOBHBIE METO/bl PELIEHUS HPPALlMOHAIbHBIX 1
ypaBHEHUH
50 | UppauuoHnanbHble ypaBHEHU. OCHOBHBIE METOIbI PELUICHUS UPPALMOHAIBHBIX 1
ypaBHEHUH
51 | UppauuoHnanbHble ypaBHeHU. OCHOBHBIE METObI PELUICHUS UPPALMOHAIBHBIX 1
ypaBHEHUH
52 | PaBHOCHIIBHBIE TIEPEXO/Bl B PEMICHHH HPPAIHOHATLHBIX YPAaBHEHHIT 1
53 | PaBHOCHJIBHBIE MEPEXOIbl B PEIICHHN HPPALHOHANBHBIX YPABHEHHU 1
54 | PaBHOCHJIBHBIE MEPEXO0Ibl B PEIICHHN HPPALHOHANBHBIX YPABHEHHU 1
55 | CBoiicTBa u rpa@UK KOpHs n-0OM CTENEeHU Kak GyHKIUH OOpaTHON CTEIEHHU C 1
HAaTYypaJIbHBIM IIOKa3aTeJIeM
56 | CBoiicTBa U rpaUK KOpHs n-0OM CTEeNeHu Kak GyHKIUU OOpaTHONH CTEIEHHU C 1
HAaTYypaJIbHBIM IIOKa3aTeJIeM
57 | CBoiicTBa U rpaUK KOpHS n-0OM CTEeNeHU Kak GyHKIHUH OOpaTHON CTEIEHHU C 1
HATypaJbHBIM ITOKa3aTeJIeM
58 | KonrpoJabHasi padora Ne3 1
Ioka3zareabnas pynkuus. [lokazarejbHble YypaBHEHUS 10
59 | Crenens ¢ panMoHaTbEHBIM ITOKA3aTeNeM U eé CBOMCTBA 1
60 | IlokazarenpHast GyHKIHS, €€ CBOMCTBA U rpaduk 1
61 | cnonpzoBaHue rpaduka QyHKIIUU 1151 pelIeHUs YpaBHEHHI 1
62 | UcnonpzoBaHue rpaduka QyHKIIUU 1151 pelIeHUs YpaBHEHHI 1
63 | [loka3aTenbHblC ypaBHEHMUS 1




64 | Iloka3aTenbHble ypaBHEHUS 1
65 | OcHOBHBIC METO/Ibl PEIICHU S MMOKA3ATEIbHBIX YpPaBHEHUMN 1
66 | OCHOBHBIE METO/Ibl PEUICHUS TOKA3aTEIbHBIX YpPaBHEHUM 1
67 | OcHOBHBIE METO/Ibl PELICHHU S TOKA3aTEIbHBIX YpPaBHEHUM 1
68 | Texymasi arrecrauusi. KonrpoabHas paéora Ned 1
Jlorapupmuyeckas pyuknus. Jlorapup Mmuyeckue ypaBHeHust 18
69 | Jlorapudwm yucna 1
70 | CoiicTBa norapudma 1
71 | CoiicTBa norapudma 1
72 | JlecsiTuuHble U HATypaJbHbIE JOTaprU (MBI 1
73 | [IpeoOpa3zoBaHune BEIpaX CHUM, COIECPKAIUX JIOTapUPMBI 1
74 | IlpeoOpa3zoBaHune BBHIpaXX CHUM, COCPKAIIUX JIOTapUPMBI 1
75 | IIpeoOpa3zoBaHue BRIpaX CHUM, COIECPKATIUX JIOTapUPMBI 1
76 | Jlorapudmuueckast GpyHKIus, €€ cBOKWCTBA U IrpaduK 1
77 | cnonb3oBaHue rpaduka QyHKUHUU 1JIs pelieHUs YpaBHEHUI 1
78 | Vcnonb3oBaHue rpaduka GyHKUNUU IS pelieHus YpaBHEHUI 1
79 | Jlorapudmuueckue ypaBHEHUS 1
80 | OcHOBHBIC METObI PEIICHUS JIOTapU(PMUUECCKUX YPaBHEHHM 1
81 | OCHOBHBIC METObI PEIICHUS JIOTapHU(PMHUUCCKUX YPaBHEHHM 1
82 | OCHOBHBIC METO/bI PEIICHUS JIOTapU(PMUUCCKUX YPaBHEHHM 1
83 | PaBHOCHIIBbHBIE IEPEXO/IbI B PEIIEHUHU JOTapUPMUUECKUX YPABHEHUMN 1
84 | PaBHOCHJIBbHBIE IEPEXO/Ibl B PEIIEHUHN JOTapUPMUUECKUX YPABHEHUMN 1
85 | PaBHOCHIIBbHBIE IEPEXO/Ibl B PEIIEHUHU JOTapUPMUUECKUX YPABHEHU M 1
86 | KourpoabHasi paGora Ne5 1
TpuronomerpuyecKkue BbIpaKeHUs] 1 YPABHEHHUS 22
87 | CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YMCIIOBOI'0 apryMeHTa 1
88 | CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YMCIOBOTI'0 apryMeHTa 1
89 | ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHUCJIOBOr0 apryMeHTa 1
90 | ApkcHHYC, apKKOCHHYC M apKTAHI'€HC YHCIOBOr0 apryMeHTa 1
91 | TpuronoMeTpuueckas OKpyKHOCTb, ONpeAeIeHHEe TPUTOHOMETPUYECKUX 1
(GYHKIIUMH YMCIOBOTO apryMeHTa
92 | OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
93 | OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
94 | OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
95 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI 1
96 | OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIbI 1
97 | OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1
98 | IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIpAKECHUN 1
99 | IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUMN 1
100 | Pemienrie TpUroHOMETPUUYECKUX YpaBHEHUM 1
101 | Pemienrie TpUroHOMETPUYECKUX YpaBHEHUMN 1
102 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUH 1
103 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUH 1
104 | PemieHne TpUrOHOMETPUYECKUX YPABHEHUH 1
105 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUH 1
106 | Pemienne TpUroHOMETPUYECKUX ypaBHEHUH 1
107 | PemieHne TPUrOHOMETPUUECKUX YpaBHEHHUH 1
108 | KonTpouabHasi padoTa Ne6 1
IlocsienoBaTEIbHOCTH M MIPOTPECCHH 10
109 | ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCIEA0BATEIbHOCTEN 1
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110 | Meton MaTemMaTH4eCKONH MHAYKIIMHU 1

111 | MoHOTOHHBIE U OIpaHUYEHHBIE TTOCIen0BaTeNbHOCTH. McTopus ananusza 1
OECKOHEYHO MallbIX

112 | ApudmeTnueckas U reoMeTprudecKas Mporpeccuu

113 | beckoneuno yOsiBaromias reomerpuieckas nporpeccus. Cymma 6€CKOHEYHO
yOBIBaIOIICH reOMETPHYECKON POTPECCHU

114 JInHEeNHbI U SKCIIOHEHIMAIbHBIA POCT. Uucno e. ®opMyna CI0KHBIX 1
MPOILIEHTOB

115 | Ucnonb3oBaHue MpoOrpeccuu IJjisi pelieHusl peajbHbIX 3a1a4 MPUKIATHOTO 1
XapakTepa.

116 | Mcnonp3oBaHue Nporpeccuu sl peleHus peajbHbIX 3a7a4d IPUKIaIHOTO 1
XapakTtepa.

117 | Ucnonp30BaHue Nporpeccuu sl pelIeHus peajbHbIX 3a7a4d IPUKJIaJIHOTO 1
XapakTtepa.

118 | KonrpouabHasi pa6oTa Ne7 1

HenpepsbiBHble pynkuuu. [lpousBognas 16

119 HenpepoiBHbIe (YHKIIMM U HX cBoMcTBa. Touka pa3psiBa 1

120 | AcumnToTrsl  rpaukoB  (QyHKIUMI 1

121 | CpolicTBa (GyHKIMN HENPEPHIBHBIX HA OTPE3KE 1

122 | MeTtox MHTEPBAJIOB JUIsI PELICHUs HEpPaBEHCTB 1

123 | [IlpumeHeHne CBOHCTB HEOpPEpPbIBHBIX  (YHKUMHN JJ1s pelleHus 3aaad 1

124 | IlpuMeHeHHE CBOWCTB HEMPEPBHIBHBIX  (DYHKIIUH JJIs PEIICHUs 3aa4 1

125 | I[lepBas u BTOpasi mpousBoAHbIe QyHKIUU. ONpeneneHne, reoMeTpUYEeCKUit 1
1 PU3HUYECKUI CMBICT TPOU3BOJIHOMN

126 | IlepBas u BTOpasi nmpousBoAHbIe QyHKIUU. ONpeneneHue, reoMeTPpUYEeCKUi 1
1 GU3UYECKHI CMBICT TPOU3BOIHON

127 | IlepBast u BTOpasi Mpou3BoAHbIE QyHKIUU. ONpeneneHne, reoMeTPpUIEeCKU 1
1 GU3UYECKHI CMBICT TPOU3BOIHON

128 | YpaBHeHHe kacaTenbHOH K rpaduky QyHKIUN 1

129 | YpaBHeHHEe KacaTeNbHON K Irpaduky pyHKIUU 1

130 | ITpou3BoaHBIE AJIEMEHTAPHBIX (PYHKIIMHI 1

131 | ITpousBoaHbIC dIIEMEHTAPHBIX QYHKIIUN 1

132 | IlpousBogHas CyMMBbI, HPOU3BEACHUS, YACTHOIO U KOMIO3UIIMU (HYHKIUN 1

133 | IIpousBoaHas CyMMBbI, HPOU3BEACHUS, YACTHOIO U KOMITO3UIIMU (HYHKIHUN 1

134 | KonrpouabHasi pa6oTa Ne§ 1

IHoBTOopenue. [loBTOpenue, Q600 menune, CucremMarusanus 3HAHUN 2

135 | IloBTOpenue 1

136 | KouTponpHas paboTa (IpOMEKYTOUHBIH KOHTPOJIb) 1
UTOTI'O 136

21




IMOYPOYHOE IIJIAHUPOBAHUE
K PABOYEHN MPOT'PAMME
CPEJHET'O OBIIEI'O OBPA3SOBAHUSI
10 YYEBHOMY NPEJIMETY
«AJITEBPA 1 HAYAJIA AHAJIN3A»
(yriy0JieHHBIIi yPOBEHb)

11 KJIACC
Ne Pa3znen/ KoJa-Bo
n/n TeMa ypoKa 4acoB
HccaenoBanue GpyHKIHIA ¢ IOMOIIbIO IPOU3BOJIHOM 24
1 [TpumMeHeHue MPOU3BOIHON K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI
2 | [IpumeHeHue MPOU3BOIHOMN K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI
3 | IlpuMeHeHHe MPOU3BOJHOM K HCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh H 1
SKCTPEMYMBI
4 | [IpumeHeHre IPON3BOAHON K UCCIIEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTh U 1
SKCTPEMYMBI
5 | [IpumeHeHue MPOU3BOIHOMN K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 1
SKCTPEMYMBI
6 | HaxoxxneHue HauOOJbIIEr0 U HAMMEHBIIIETO 3HAYEHUS HePEPhIBHOM (QYHKIIMK Ha 1
OTpe3Ke
7 HaxoxneHue HanOobIIero 1 HAMMEHBIIEro 3HAYCHUS HENIPEPBIBHON (DYHKITUU Ha 1
OTpe3Ke
8 | Bxognas quarnoctuueckas pabota
9 | Haxox/eHne HAaMGONBIIEro W HAMMEHBIIETO 3HAYCHMS HETpepbIBHON (pyHKINN
Ha OTpe3Ke
10 | [IpuMeHeHnEe MPOU3BOAHON /ISl HAXOXK/ICHUS HAWIIYYIIEro pENICHUsT B 1
INPUKJIAJHBIX 3a/auax, Uil ONpPENeleHUs] CKOPOCTH U YCKOpEHUs Ipoliecca,
3a7aHHOrO (hOpMYJION M TpaduKoM
11 | [IpumMeHeHne MPOU3BOAHON /ISl HAXOXK/ICHUS HAWIIYYIIEro pEeNICHUsT B 1
INPUKJIAJHBIX 3aJadax, Uil ONPENEICHUs CKOPOCTH U YCKOpEHUs Ipolecca,
3a/laHHOro (popmysioi miu rpaduxkom
12 | IIpuMeHeHnEe NPOU3BOAHON 11 HAXOXKACHHS HAWIy4LIEro peleHusl B 1
INPUKJIAJHBIX 3a/Jadax, Ul ONPENEICHUs CKOPOCTH U YCKOpEHUs Ipolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKOM
13 | [IpuMeHeHnEe NPOU3BOAHON IS HAXO0XKICHUS HAWIYYIIErO pEUICHUsT B 1
NPUKJIAJHBIX 3a/auax, Uil ONpEeNeleHUs] CKOPOCTH M YCKOpPEHUs Ipoliecca,
3aJIaHHOTO (HOPMYJION MK TpaduKOM
14 | IlpuMeHeHUEe TPOU3BOAHON /ISl HAXOXK/IECHUS HAMIIYYIIEero peuieHusl B 1
NPUKJIAJHBIX 3a/auax, Uil ONpPENeleHUs] CKOPOCTH M YCKOpPEHUs Ipoliecca,
3aJIaHHOTO (DOPMYJIOH HIIK T'PaPUKOM
15 | Kommo3unus GyHKIUH 1
16 | Komno3unus pyHKui 1
17| Komnosunus GbyHKIUH 1
18 | Kommosuiust GyHKITHIA 1
19 | 'eomerpuueckue o0Opa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHOU MJIOCKOCTH 1
20 | 'eomerpuyeckue 0Opa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAWHATHOM IJIOCKOCTH 1
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21 | I'eomerpuueckue o0Opa3bl ypaBHEHUH U HEPABEHCTB HA KOOPJMHATHOMN IJIOCKOCTH 1
22 | I'eomerpuueckre o0pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAWHATHON IJIOCKOCTH 1
23 | 'eomerpuyeckue 0O6pas3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOMN MIOCKOCTH 1
24 | KonTponbHas pabota no teme: «MccinenoBanue QyHKIUN ¢ TTOMOIIBIO 1
MPOU3BOJTHOM »
IlepBooOpa3Hasi U HHTErpaJ 12
25 | IlepBooOpa3Hasi, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
26 | IlepBooOpa3Hble rieMEHTapHbIX (PyHKINH 1
27 | [lpaBuna HaxXOXJIEHHS MEPBOOOPA3HBIX 1
28 | UHrerpan 1
29 | 'eomerpuyeckuii CMbICI UHTETpaa 1
30 | Beruucienue onpenenéHHoro uHTerpana no gopmysne Hetotona — Jlelibnuna 1
31 | Beruucnenue onpenenéHHoro nHTerpaia no popmyne Hetorona — Jleibauia 1
32 | IlpumeHeHne uHTerpaa Ajig HaX0XKAeHUs IIouael iockux Guryp u o0bEMoB 1
IreOMETPUYECKUX TEN
33 | IlpumeHeHne uHTerpaa Ajig HaX0XKAeHUs IIouael Iockux Guryp u o0bEMoB 1
TreOMETPUYECKUX TEI
34 | Ilpumeps! pemenuii AuddepeHnaibHbIX ypaBHEHUH. MaTeMaTuueckoe 1
MOJIEMPOBAHKE PEaIbHbBIX IPOLECCOB C NOMOUIBIO AU PepeHInaIbHbIX YpaBHEHUN
35 | Ilpumeps! pemienuii quddepeHunanbHbIX ypaBHeHUH. MaTemaTnueckoe 1
MOJIEIMPOBAHKE PEaIbHBIX IPOLECCOB C HOMOUIBIO AU epeHInaIbHbIX YPaBHEHUN
36 | KonTponbHas pabora o teme: «IlepBooOpasHast 1 HHTET paj» 1
I'padpuxn Tpuronomerpudecknx pynkuuii. Tpuronomerpuueckue 16
HepaBeHCTBA
37 | TpuroHoMmerpuyeckue GyHKIIMH, ©X CBOWCTBA U I'paUKH 1
38 | Tpuronomerpuyeckue PyHKIMH, KX CBOWCTBA U I'PaUKU 1
39 | Tpuronomerpuueckue QyHKIMHI, UX CBOWCTBA U rpaduKu 1
40 | Tpuronomerpudeckue GyHKIUU, UX CBONCTBA U IpaUKu 1
41 | Tpuronomerpuueckue GyHKIIUU, UX CBONCTBA U IpaUKu 1
42 | OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C ITOMOIIBI0 TPUTOHOMETPUIECKOMH 1
OKPY>KHOCTH
43 | OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN € IIOMOILBIO TPUTOHOMETPHUUECKOU 1
OKPY>KHOCTH
44 | OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUM C TOMOLIbIO TPUTOHOMETPHUUECKON 1
OKPY>KHOCTH
45 | OT00p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUN € IIOMOILBIO TPUT OHOMETPHUUECKOM 1
OKPY>KHOCTH
46 | OTOOp KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUN € IIOMOILBIO TPUTOHOMETPHUUECKOU 1
OKPY>KHOCTH
47 | PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 | PeumeHne TpUrOHOMETPUYECKUX HEPABEHCTB 1
49 | PeumieHne TpUrOHOMETPUYECKUX HEPABEHCTB 1
50 | Pemienue TpUroHOMETPUYECKUX HEPABEHCTB 1
51 | Pemienue TpUroHOMETPUYECKUX HEPABEHCTB 1
52 | KonrponbHas pabora 1o teme: «I'paduku TPUTOHOMETPHUUECKUX () YHKIIAM. 1
TpuroHomMeTpu4ecKkre HepaBeHCTBA»
HppaunonanbHble, NoKa3aTeJabHble H JJorapupMuyecKue HepaBeHCTBa 24
53 | OcHOBHBIE METO/IbI PEIICHUs TOKa3aTeIbHBIX U JOrapu(MUIECKUX HEPABEHCTB 1
54 | OCHOBHBIE METO/IbI PEIICHNS TOKA3aTEIbHbIX U JOrapu(MUIECKUX HEPABEHCTB 1
55 | OcHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHbBIX U Jorapu(MUIECKUX HEPaBEHCTB 1
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56 | OcHOBHBIE METO/IbI PEIICHUs TOKa3aTeIbHbBIX U Jorapu(MUIECKUX HEPABEHCTB 1
57 | OcHOBHBIE METO/IbI PEIICHHUs TOKa3aTEIbHBIX U JIOrapu(PMUYEeCKUX HEPAaBEHCTB 1
58 | OcHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHbBIX U JOrapu(MUIECKUX HEPaBEHCTB 1
59 | OcHOBHBIE METO/IbI PEIICHUS TOKa3aTEIbHbIX U Jorapu(MUIecKuX HEpaBEeHCTB 1
60 | OcHOBHBIE METO/IbI PEIICHHUS 1OKa3aTEIbHbIX U Jorapu(MUIECKuX HEPaBEHCTB 1
61 | OcHOBHBIE METO/IbI pELICHUSI UPPALIMOHAJILHBIX HEPABEHCTB 1
62 | OCHOBHBIE METO/IbI pELICHUSI UPPALIMOHATILHBIX HEPABEHCTB 1
63 | OCHOBHBIE METO/IbI pEeLIEHUSI UPPALIMOHAILHBIX HEPAaBEHCTB 1
64 | KontponbHas pabora (TeKyIHii KOHTPOIIb) 1
65 | OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAILHBIX HEPABCHCTB 1
66 | OCHOBHBIE METO/IbI pEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
67 | OcHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
68 | OcHOBHBIE METO/IbI pEIICHUS UPPALMOHAIBHBIX HEPABEH CTB 1
69 | I'paduueckne MeTobl pEIICHUS UPPALIMOHATIbHBIX, 1OKA3aTENbHbBIX U
Jorapu GMUYECKUX YpaBHEHHI U HEPABEHCTB
70 | I'padpuueckre MeTo bl pEIIEHUS UPPALIMOHAIbHBIX, IOKA3aTENbHbBIX U
Jorapu GMUYECKUX YpaBHEHHI U HEPABEHCTB
71 | I'paduueckre MeTobl pEIIEHUS UPPALlMOHAIbHBIX, IOKA3aTENbHbIX U 1
Jorapu GMUYECKUX YpaBHEHHI U HEPABEHCTB
72 | I'padpuueckre MeTObl PEIICHUS UPPALIMOHATIbHBIX, IOKA3aTENbHbBIX U 1
Jorapu(GMUYECKUX YpaBHEHHI U HEPABEHCTB
73 | I'padpuueckre MeTO bl pEIICHUS UPPALIMOHATIbHBIX, IOKA3aTENbHBIX U 1
Jorapu(GMUYECKUX YpaBHEHHI U HEPABEHCTB
74 | I'paduueckre MeTObl peIIeHUs] UPPALIMOHATIbHBIX, T0KA3aTEIbHbBIX U 1
Jorapu(GMUYECKUX YpaBHEHHI U HEPABEHCTB
75 | I'padpuueckue METOIbI peIICHUS] HPPALIMOHATBHBIX, TTOKA3aTEIbHBIX U 1
Jorapu(pMUYECKUX YpaBHEHUH U HEPAaBEHCTB
76 | KonrponbHas pabora no teme: «VppannoHansHbie, MOKa3aTeIbHbIE U 1
JorapugpMuyecKre HepaBeHCTBa»
KommiekcHble yuciia 10
77 | KomriekcHbie ynciia 1
78 | AnreOpanueckas U TpUroHoMeTpudeckas ¢ OpMbl 3aIMCH KOMIJIEKCHOTO YHcila 1
79 | AnreGpanueckas U TpUroHomeTpudeckas ¢ OopMbl 3aIMCH KOMIJIEKCHOTO YHcila 1
80 | ApudmeTrnueckue onepaniy ¢ KOMIJIEKCHBIMU YHCIaMH 1
81 | M300pakeHre KOMIIJIEKCHBIX YK CEI HA KOOPAUHATHOM MJIOCKOCTU 1
82 | ®opmysa Myaspa 1
83 | ®opmysa Myaspa 1
84 | KopHu n-o#i cTeneHu u3 KOMILIEKCHOIO YHCIia 1
85 | IlpumMeHeHrne KOMIUIEKCHBIX YU CEI JJIs pelIeHus: (GU3UYECKUX U T€OMETPUYECKUX 1
3a1a4
86 | KonTponbHas pabora o Teme «KoMIUIeKCHBIC Yuciay 1
HarypaJsibHble U 1ejble Yucaa 10
87 | HatypanbHbie U 11€NIbIC YHCTIA 1
88 | HatypanbHble U LIeNIbIEC YnCa 1
89 | HatypanbHble U LIeNbIEe YnCa 1
90 | HatypasibHbI€ U LI€bIE YHCIIA 1
91 | Ilpumenenne npu3HakoB aeauMoctu nenbix uucena, HOJ[ u HOK, octaTkoB mo 1
MOJTYJI0, anropuT™Ma EBkiMIa s penieHus 3a/1a4 B 1IeJIbIX Yncaax
92 | Ilpumenenue npu3HakoB genuMoctu nensix unucen, HOJ[ u HOK, octaTtkoB o 1
MOJTyJI0, anropuT™Ma EBkimIa s penieHus 3a/1a4 B IEJIbIX Yncaax
93 | Ilpumenenue npu3HakoB genuMoctu nensix uncen, HOJ[ u HOK, octaTkoB no 1
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MOAYJII0, AJI'OPUTMA EBknuaa gis PCUICHUA 3aa4 B HCJIbIX YU CJIaX

94 | [Ipumenenue npusHakoB aenumoctH nensix yucen, HOJl u HOK, octatko no 1
MOJYJII0, aropuT™Ma EBKiMa 1iis peleHus 3a1a4 B LIEJIbIX Yncaax

95 | [Ipumenenue npusHakoB aenumoctH nenbix yncen, HOJl u HOK, ocraTkoB no 1
MOJYJII0, anroput™Ma EBkina s pelenus 3a1ay B LeJIbIX Yncaax

96 | KonTponbHas pabota no teme «HaTypaabHble U 11eJIbI€ YHCTIa 1

CucreMbl palMOHATBHBIX, HPPAMOHAIbHBIX OKA3aTEJIbHBIX U 12
Jorapu(p)pMM4eCKUX YpaBHeHH I

97 | Cucrema v COBOKYITHOCTb YPaBHEHUI 1

98 | Cucrema U COBOKYITHOCTb YPaBHEHUI 1

99 | PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1

100 | PaBHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEICTBHS 1

101 | PaBHOCUILHBIE CUCTEMEBI U CUCTEMBI-CIIEACTBUS 1

102 | OcHOBHBIE METO/IBI PELLIEHUS] CHCTEM U COBOKYITHOCTEN pallMOHAJbHBIX, 1
VppaloOHaJIbHbBIX, TOKA3aTEIbHbBIX U JOrapu(MUUECKUX YpaBHEHUN

103 | OcHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEN pallMOHAJIbHBIX, 1
VppalOHaJIbHbBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YpaBHEHUN

104 | OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN pal[MOHAJIbHBIX, 1
UppaloHaJIbHbBIX, TOKA3aTEIbHBIX U JOrapu(MUUIECKUX YpaBHEHUN

105 | [IpumeHeHue ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUI0O MAaTEMAaTUUECKUX 3a/1a4 1
¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU U peabHOM KU3HU, HHTEpI peTalus
IIOJIyYEHHBIX PE3YJIbTaTOB

106 | IlpumeHeHue ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTUUECKHUX 3a1a4 1
¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCcTel HAYKU U peabHOM KU3HU, HHTEPI peTalus
IIOJIyYEHHBIX PE3yJIbTaTOB

107 | IlpumeHeHre ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTUUECKHUX 3a1a4 1
¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU M peabHOM KU3HU, MHTEpIpeTalIys
IIOJIYYEHHBIX PE3yJbTaTOB

108 | KonTponbHas padora o teme: «CUCTEMBbI palluOHATIbHBIX, UPPALlMOHATBHBIX 1
MOKa3aTeNbHbIX U JIOrapu(pMUUYECKHX YPaBHEHUN»

3agayu ¢ mnapaMmeTpamMm 16

109 | PannonanbHbIe, HppallMOHAIBHBIE, TOKa3aTeNbHbIE, TOTapu(MUIECKUE 1 1
TPUTOHOMETPUUYECKNE YPABHEHM S, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu

110 | PannonanbHbIe, UppallMOHATIBHBIE, TOKa3aTeIbHbIE, JOTapu(MUIECKUE U 1
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIapaMeTpaMHu

111 | PaunonasibHble, HppallMOHAJIbHBIE, IOKA3aTENbHbIE, JOTAPU(PMUUECKHUE U 1
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIapaMeTpaMHu

112 | PaunoHasbHble, HppallMOHAIBLHBIE, IOKA3aTENIbHbIE, JOTApU(PMUUECKHUE U 1
TPUTOHOMETPUYECKUE YPAaBHEHUS], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu

113 | PaunonasbHble, HppallMOHAJIbHBIE, TOKA3aTENbHbIE, JOTAPU(PMUUECKHIE U 1
TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIapaMeTpaMu

114 | PaunonasibHble, HppallMOHAIbHbIE, I0KA3aTENIbHBIE, JTOrapu(pMUIECKUE U 1
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IapaMeTpaMu

115 | PaunonasibHble, HppallMOHaJIbHBIE, TOKA3aTENbHbIE, TOTApU(PMUUECKHIE U 1
TPUTOHOMETPUYECKUE YPABHEHUS, HEPAaBEHCTBA M CUCTEMBI C IIapaMeTpaMu

116 | PaunonasibHble, HppallMOHAJIbHBIE, TOKA3aTEIbHbIE, JOTApU(PMUUECKHIE U 1
TPUTOHOMETPUYECKUE YPABHEHUS, HEPAaBEHCTBA M CUCTEMBI C IapaMeTpaMu

117 | IlocTpoeHue 1 UCCleTOBaHNE MaTEMAaTUYECKUX MOJICJIEH peasIbHbIX CUTYallui C 1
MIOMOIIBIO YPABHEHUM, CUCTEM YPaBHEHUHN U HEPABEHCTB C apaMeTpaMu

118 | ITocTpoenue u ucclieJOBaHUE MaTEMAaTUYECKUX MOJIeNIeN peaslbHbIX CUTYallui ¢ 1

IIOMOUIBIO YPABHEHUI, CUCTEM YPaBHEHUI U HEPABEHCTB C IapaMeTpaMu

25




119 | IlocTpoeHue u uccieg0BaHUE MATEMAaTUUECKUX MOZIEJIEN pealbHbIX CUTYallui C 1
MOMOILBIO YPAaBHEHU, CUCTEM YpPaBHEHUI U HEPABEHCTB C MapaMeTpaMu

120 | IloctpoeHue U UcciienoBaHUEe MaTEMAaTUUYECKUX MOJIETICH peasibHbIX CUTYaIlUui ¢ 1
MOMOILBIO YPAaBHEHUN, CUCTEM YpPaBHEHUI 1 HEPABEHCTB C apaMeTpaMu

121 | IloctpoeHue U UcClieOBaHNE MaTEMAaTUYECKUX MOJICJICH peasIbHbIX CUTYallui C 1
MOMOILBIO YPAaBHEHU, CUCTEM YpaBHEHUH 1 HEPABEHCTB C MapaMeTpaMu

122 | IlocTpoeHue u ucclieJOBaHUE MaTEMAaTUYECKUX MOJIeNIeN pealbHbIX CUTYalluH C 1
MOMOIIBIO YPaBHEHU, CUCTEM ypaBHEHUH 1 HEPABEHCTB C MapaMeTpaMu

123 | IlocTpoenue u UcclieJOBaHUE MaTEMAaTUYECKUX MOJIeNIeN pealbHbIX CUTYalluH C 1
MOMOIIBI0 YPaBHEHU, CUCTEM YpaBHEHUI 1 HEPABEHCTB C MapaMeTpamMmu

124 | KonTponbHas padoTa no TeMe «3afauu ¢ napaMeTpamm» |

IloBTOpPEHUE, 00001IEHNE, CHCTEMATU3AIMS 3HAH U 12

125 | OcHOBHBIE TOHATHUS M METOABI Kypca, 0000IIeHNE U CHCTEMAaTH3alHsl 3HAHUH |

126 | OcHOBHBIEC MOHATHS U METOABI Kypca, 00001eHIe U chcTeMaTH3alus 3HaHU| 1

127 | OcHOBHBIE TOHATHS U METOABI Kypca, 00001IeHIe U CHCTEeMaTH3allHsl 3HAHHUH 1

128 | OcHOBHBIC MOHATHS U METOIBI Kypca, 00001IIEHHE U CHCTEMATH3aIUs 3HAHUH 1

129 | OcHOBHBIE IOHATHS U METOABI Kypca, 00001IeHNE U CHCTEMAaTU3allUsl 3HAHUH 1

130 | OcHOBHBIE IOHATHS U METOABI Kypca, 00001IeHUE U CHCTEMAaTU3aLMs] 3HAHHUH 1

131 | OcHOBHBIE OHATHS U METOABI Kypca, 00001eHNE U CUCTEMAaTU3aLHs] 3HAHHUH 1

132 | OcHOBHbBIE IOHATHS U METOABI Kypca, 000011eHNE U CUCTEMAaTU3allHs] 3HAHUH 1

133 | OcHOBHBIC MOHATHS U METOABI Kypca, 0000IIeHNE U CUCTEeMaTH3allHsI 3HAaHU I 1

134 | OcHOBHBIC MOHATHS U METO/IBI Kypca, 0000IIIEHHE U CHCTEMATH3aIUs 3HAHUI 1

135 | OcHOBHBIC TOHATHS U METO/IBI Kypca, 0000IIIEHUE U CHCTEMATH3AIUs 3HAHHUH 1

136 | UtoroBast koHTposbHAS paboTa mo teme: «[loBTopenue, 06001IeHIE, 1
cucTeMaTu3anusa 3HaHUuN»
UTOI'O 136
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PABOYASA TIPOTPAMMA YYEBHOT' O KYPCA «'EOMETPUS»

IHOACHUTEJIbBHASA 3AIITMCKA

['eomerpust siBisieTcss OAHMM U3 0a30BBIX KYpCOB Ha YpPOBHE CpEAHEro oOIiero
oOpa3zoBaHMs, TaKk Kak o0OECIeyMBaeT BO3MOXKHOCTb H3YYEHHUS JUCHHUIUIMH €CTECTBEHHO-
HAay4yHOW HaIpaBJIEHHOCTH M IMPEIMETOB T'yMaHUTapHOro uukia. llockonmbky soruueckoe
MBIIJIEHHE, (POPMUPYEMOE MTPU U3YUEHUH 00YJaroIIMMHUCS MOHATUHHBIX OCHOB F€OMETPHH, IIPU
JI0Ka3aTelIbCTBE TEOPEM U IMOCTPOCHMM II€MOYKU JIOTUYECKUX YTBEPKACHHH NpU pelIeHUH
reOMETpUYECKUX 3a7ad, YMEHHUE BBIABUIATb U ONPOBEPraTh T'HUIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PELICHUU 33/1a4 €CTECTBEHHO-HAayYHOI'0 IMKJIA, B YACTHOCTH (PU3MUYECKHX
3a/1au.

Llenb ocBoeHus mporpaMMbl yueOHOro kypca «I['eomeTpus» Ha yriyOJa€HHOM ypOBHE —
pa3BUTHE UHAMBUAYAIbHBIX CIIOCOOHOCTEH OOydYaromMXCs HpPU HM3YyUYEHUU T'€OMETpUH, Kak
cocTaBisionled mpenMerHol obnactu «MaremaTuka UM HMHQOpPMaTHKa» depe3 obecrneueHue
BO3MOXXHOCTU NPUOOPETEHHUsS] M HUCMHOJIb30BaHUS OoJiee TTyOOKHX T'€OMETPUYECKUX 3HAHUNA U
NeUCTBUIA, crenu(UYHBIX T€OMETPUU, U HEOOXOMUMBIX JUIsl YCIEUIHOTo MpodeccuoHalIbHOTo
00pa30BaHMsl, CBA3aHHOI'O C UCIOJIb30BAaHUEM MAaTEMATHKH.

[TpuopuTeTHBIMHU 33Ja4aMi Kypca T€OMETPHH Ha YIIIyOJIEHHOM ypOBHE, PAaCUIMPAIOIIUMU
U YCWIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

pacliMpeHue TMpeNCTaBlI€HUs O TEOMETPUM KAaK 4YacTd MHUPOBOM KYJIbTYphl H
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U I€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpoBaHUE TPEACTaBICHHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEeMaTUYECKUX MOJENX, IO3BOJIIOIIMX ONUCBIBATh M M3y4aThb pa3Hble SBJICHUS
OKpY’KaloIlllero MMpa, 3HaHHE MOHATUHHOrO ammnapara no pasgeny «CrepeomeTpus» yueOHOro
Kypca T€OMEeTpHH;

(dopMHpOBaHUE YMEHHS BIIaJIeTh OCHOBHBIMU MOHSATHSMM O MPOCTPAHCTBEHHBIX (UTYpax
M WX OCHOBHBIMM CBOMCTBaMHM, 3HAHHME TeopeM, (OpMynT ¥ yMEHHE UX NPUMEHSATH,
YMEHHUS JOKa3bIBaTh TEOPEMBI U HAaXOJUTh HECTaHAAPTHBIE CIOCOOBI PELICHUS 3aa4;

(dopMHpOBaHNE YMEHHs paclO3HaBaTb Ha 4YepTeXaX, MOJAEISAX U B peEajbHOM MHpE
MHOTOTPaHHUKH U TeJa BpalleHUs, KOHCTPYHPOBATh FT€OMETPUUECKHE MOJIEIIH;

(dopmupoBaHue ITOHUMAaHUs BO3MOKHOCTH aKCHOMaTHYECKOr o IIOCTPOEHUS
MaTeMaTUYeCKUX  TeopHuil,  (OopMHUpOBaHHME  TOHUMAHUS  POJIHU AKCHUOMAaTUKH NpU
IPOBEJIEHUHU PacCyKIECHUN;

(dopMHUpoBaHNE YMEHHs BIAJETh METOAAMM JI0KA3aTeJIbCTB M AJITOPUTMOB pELIECHUs,
YMEHHMSI HX [PUMEHSITb, IPOBOAMTH JOKA3aTEJIbHBIE PACCY)KJIEHUS B XOA€ pEILICHUS
CTEpEOMETPUUECKHX 3aJad M 3a7ad C [PaKTUYECKUM CcolepKaHueM, (OpMHUPOBAHUE
IOPEACTaBICHUS O HEOOXOOUMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPXKICHUN U POJIM aKCUOMATUKH B MPOBEAECHNUHU JAETYKTUBHBIX PACCYKIECHU;

pa3BUTUE U COBEPIICHCTBOBAHME HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0y4aronmxcs, IMO3HABATENbHOW AKTUBHOCTH, HCCIEIOBATEILCKUX YMEHUH, KPUTUYHOCTH
MBIIJIEHUS, UHTEpeca K U3YUEHHUIO T€OMETPUH;

dopmupoBaHue (QPyHKIHOHAIBHOM TI'PaMOTHOCTH, PEJNEBAaHTHOW TE€OMETpUHU: YMEHUs
pacrio3HaBaTh MPOSBIECHUS TEOMETPUUYECKUX TIOHATHH, OOBEKTOB U 3aKOHOMEpHOCTEHl B
pEaJIbHBIX )KU3HEHHBIX CUTYAlMsIX U IPH U3yUYEHUU APYIHX Y4EOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUMPOBAHUS PEAIBHBIX CHUTyallMld, HCCIIECIOBAHUS
MTOCTPOEHHBIX MOJIEel, HHTePIPETallUU MOJyY €HHBIX PE3yJIbTaTOB.



OCHOBHBIMHM ~ COJIepXKATEIbHBIMU JIMHUAMHU ydyeOHoro kypca «l'eomerpus»B 10—
11 Kjaccax SIBJIAFOTCA «IIpsmsre u IJIOCKOCTH B IIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpamieHus», «BekToppl ¥ KOOpAUHATBI B IPOCTPAHCTBEY,
«JIBUXKEeHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe B ®I'OC COO TtpeboBaHHE «YMETh OINEPHPOBATH MOHATUIMU,
pElIeBaHTHBIX T€OMETPHH Ha YriIyOonéHHOM ypoBHe oOyuenmst B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJCp)KAaTeNbHbIM JMHHUAM Y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHUECKUX YMEHUH
pacrpefienisieTcsi He TOJBKO [0 COAEpKATENbHBIM JIMHUSAM, HO W MO rogaM oOydeHHs.
Conepxanune o0Opa3oBaHHS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3ysbTaTaM  OCBOEHHS
®denepanpHOil paboyell mporpamMmsl, paclpeiesIEHHbIM 110 ToAaM 00y4YeHHs, CTPYKTYpUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHMAJIBHBIM BOIpOCaM oOydarommecs
oOpamanich HEOJHOKpPaTHO. OTO TMO3BOJSIET OPraHMW30BaTh OBJAJEHHE T€OMETPHUUYECKUMU
MOHATUSAMU W HaBBIKAMH IIOCJIEAOBATENLHO W TOCTYNATeIbHO, C COOJIOJEHUEM MpHHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAaTh B OOIIYI0 CHUCTEMY TI€OMETPUYECKUX
IIpEJCTaBICHUN 00yJaromuXcs, paciupss U yriayosss e€, oopa3ys NpouyHble MHO)KECTBEHHbIE
CBSI3U.

[Tepexon Kk U3y4eHHIO reOMEeTpUH Ha YriIyOJIEHHOM ypOBHE IO3BOJISIET:

co3gaTh ycnoBus A nuddepeHnuanuu  o0y4eHHs, TOCTPOCHHUS WHIWBHIYaTbHBIX
o0pa3oBaTeIbHBIX MHpOrpaMM, oOOecrmeduTh YIrIyOJNE€HHOE HW3y4eHHEe  TeOMETpPHH Kak
cocraBisitoniel yuedHoro npeagmera «MatemaTHKay;

MOJATOTOBUTh OOYYAIOMIMXCSI K MPOIOJDKEHUIO M3yYeHHs] MaTeMaTHKU ¢ Y4ETOM BBIOOpa
Oynymen npodeccuu, odecreunBas PEEMCTBCHHOCTh MEXITY o0muM u
podeCCHOHAILHBIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo kypca «I'eomerpus» Ha yriry0JI€HHOM YPOBHE OTBOAUTCS

204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hexeno), B 11 kiacce — 102 gaca (3 yaca B HefIemo).



COIEPXAHUE OBYYEHUA

10 KJIACC

IIpsimMblie ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NTOHATHS cTepeoMeTpur. Touka, npsmas, MIOCKOCTh, IPOCTPaHCTBO. IlonsaTHe
00 aKCMOMAaTHYE€CKOM TOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HHUX.

B3anmHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, MapaJliIeIbHbIE U
cKkpemmBaromuecs npsmsie. [Ipu3nakn ckpemmBaromuxcs npsameix. [lapannensHoCTs IPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUIeNbHbIE MPSIMBIE B MPOCTPAHCTBE, MMAPALICIBHOCTh TPEX
NpsIMBIX, NApPaJUIENBHOCTh NOPAMOW M IUIOCKOCTH. llapannenbHoe W LEHTpaJIbHOE
MIpOeKTUpOBaHUE, U300paxkeHue ¢uryp. OCHOBHbBIE CBOICTBA MapaieIbHOTO MPOEKTHPOBAHUSI.
N3o6pakeHnne ¢uryp B mMmapajuiebHOM MPOEKIHH. Vbl c COHAIIPaBJICHHBIMHU
CTOPOHAaMH, YTOJI MEKY NpAMBIMU B IpOCTpaHCTBE. llapamienbHOCTh IMIOCKOCTEM:
napajuieibHble  IUJIOCKOCTH,  CBOMCTBAa  MapajulesibHbIX  Iockocte.  Ilpocrelimme
IpOCTpaHCTBEHHbIE GUTYPHI HA IMIIOCKOCTHU: TETPadIp, MapaieNenumes, IOCTPOSHUE CEUeHUH.

[leprieHIUKYNISAPHOCTh MPSAMOM MU IMJOCKOCTH:  NEPIEHAMKYJSIPHbIE  TpsSMbIE B
IPOCTPAHCTBE, IMpsAMble MapajljielbHble U MEPHEHAUKYJSpPHbIE K IJIOCKOCTH, MpU3HAK
NEPIEeHIUKYJIPHOCTH MPsSMOM M IJOCKOCTH, TeOopeMa O MpsMOM MepHeHIUKYISIPHOU
mI0ckocTi. OpTOroHaNbHOE NPOEKTUPOBAaHME. [lepnenauKyssp U HAKIOHHBIE: PACCTOSIHHE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM J10 TIIIOCKOCTH, TPOEKIUs (GUTYPHI HA TIIOCKOCTb.
IlepneH UK YAIPHOCTh NIOCKOCTEN: MIPU3HAK MEPIEHAUKYISIPHOCTH JIBYX TIOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIIAPAX.

VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY NPSAMOM U IIOCKOCTBIO, IBYTPAaHHBIN YTOJI, TMHEHHBII
yroja JABYTrpaHHOro yria. TpéXrpaHHbld M MHOrorpaHHble yribl. CBOMCTBa MIOCKUX YIJIOB
MHOTOI'paHHOro0 yria. CBOMCTBA INIOCKHUX M JBYTPAaHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yTJIa.

MHOrorpaHHuKHU

Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroiapHas npusMma,
npsiMasi M1 HAKJIOHHAas MPU3MbI, OOKOBas W TOJHAas MOBEPXHOCTh NMpu3Mbl. [lapamnenenumnen,
MpSIMOYTOJIBHBIN IMapajulelienuIes; U ero cpoicrBa. KpaTdaillime myTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBeHHass Teopema [ludaropa. [lupamupa: n-
yrojibHas MUpaMua, NpaBuiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédep 1 OOKOBBIX rpaHeit
IIPaBWJILHONW NUpaMubl. [IpaBUiIbHBIE MHOTOTpaHHMKHU: IIPaBUJIbHAs INPU3Ma U IIPAaBHIIbHAs
NMpaMKJia, IPaBUIIbHAS TPEYroJibHAs MUpaMUAa U MPaBWIbHBIA TeTpalrap, kyo. [IpencraBnenue
0 IIPaBUJIBHBIX MHOIOTPaHHUKAX: OKTa3p, NOAEKAdAP U UKOCAIP.

Beruuciienue 31eMeHTOB MHOTOI'PaHHHUKOB: pEOpa, AuaroHanu, yrisl. Ilnomans 60koBoOM
IIOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH MPSAMOM INpPU3MBI, IUIOLIAJb OCHOBaHUM, Teopema O
OOKOBOI NOBEPXHOCTH MHpsMONM mpu3Msbl. Ilnomans OOKOBOH IMOBEPXHOCTH U IMOBEPXHOCTU
MPaBUJILHOW MUPAMU/IbI, TEOPEMA O TIOMIA/IA YCEUEHHOW MUPAMHUIbI.

CumMMeTpus B IPOCTPAHCTBE. DJIIEMEHTbl  CUMMETPUM  NPaBUJIbHBIX ~ MHOI'OI'DaHHHUKOB.

CummeTpus B IPaBWIBHOM  MHOTOTPDAaHHUKE:  CUMMETpHUsS  IapajulelienuIlea,  CHUMMETPHs
IIPABUJIBHBIX IPU3M, CUMMETPHS IPaBUIbHON MUPAMHUJIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
IToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPaBICHHBIE M INPOTHBOIIOJIOKHO HAIIpaBJIEHHBIE BEKTOPBI. PaBEeHCTBO
BEKTOpOB. J[eMCTBUSI C BEKTOpPaMM: CJOXKEHHE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX
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BEKTOPOB, YMHOXEHHE BekTopa Ha uuciao. CBoiicTBa cloxkeHus BeKTopoB. CBoiicTBa
YMHOXXEHHS BEKTOpa Ha yucno. [loHaTHe KoMIulaHapHbIe BEKTOPhI. [Ipu3HaK KOMIIaHAPHOCTH
Tpéx BekTopoB. IlpaBmino mapamnenenunena. Teopema O pa3IoKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyronpHass cucTeMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunater Bektopa. CBsi3b MEXKAY KOOpPAWHATAMHU BEKTOpa M KOOPIMHATAMHU TOYEK. YTOI
Mex]ly BekTopamu. CKaJisipHOE IPOU3BEIEHHE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHATHA: UUIMHApPUYECKAsh TOBEPXHOCTb, KOHHYECKas TOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, OOpasyrole MoBepxHocTeld. Tema BpamleHUs: HUIUMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. B3anMmHoe pacnosioxkeHne chepbl U MIIOCKOCTH, KacaTellbHas MIOCKOCTh K
chepe. MzoOpaxeHue Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka NMIMHIpAa M KOHYycA.
CummMmertpus chepsl U 1mapa.

O6bém. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPAMOYIOJBHOIO
napajuienenunena u ciuenctsus uz He€. OOBEM MpPAMON M HAKJIOHHOW MPU3MBI, IMIMHAPA,
nupaMuiel U KoHyca. OOBEM 11apa U apoBOro CErMeHTa.

KomOuHanuu Ten BpamieHHUss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B LMJIHHID,
onucaHHas okoJjio muiMHapa. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u
cdepbl mIockocThio. [1oHSITHE MHOTOTpaHHHKA, OMMCAHHOTO OKOJIO cepsl, cdepbl, BIUCAHHOM
B MHOTOTPaHHUK UJIU TEJIO BPALICHUS.

[Tnomanas MOBEPXHOCTH MMJIMHJIpPA, KOHYyca, Iuiomanb chepsl u e€ yacreid. [Tomobue B
npoctpanctBe. OTHomieHHEe O00BEMOB, IUIOMIAAEH TOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeobpazoBanue nonoous, TOMOTETHS. Pemenne  3amau Ha  IJIOCKOCTH C
UCIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/I0B.

[ToctpoeHue ceyeHHI MHOTOTpaHHMKOB W TeJl BpaIllEHUs: CEYEHHUs LUIMHIpa
(mapajyuieIbHO W TEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca (MmapauieibHOe OCHOBAHHUIO U
MIPOXO/SIEE YePe3 BEPIIMHY), CEUEHMs IIapa, METOJbl MOCTPOCHMSI CEUEHUMN: METOH CIENOB,
METOJ] BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I TEPEHOCa CEKYIIEH MITOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpocTpancTee. Onepanuu HaJ BeKTopaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOXeHHs. [IpsiMoyronbpHas cucremMa KOOPIMHAT B IMPOCTPAHCTBE.
Koopaunatsr BekTopa. Pasnoxenue Bektopa nmo 6asucy. KoopanHatHo- BEKTOPHBIA METO[ pU
pEILIEHUU T€OMETPUUECKHUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE
JBuxenust npoctpaHcTBa. OToOpakeHus. JIBuKeHHs UM paBeHCTBO ¢uryp. OOmue
CBOMCTBa JBW)KEHUH. Buubl NBMKeHUH: mapaisienbHbll MEepeHoc, IeHTpaibHas CHUMMeETpus,
3epKaJibHasi CUMMETpPUs, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nonodus. Ilpsamas u chepa
Ditnepa.
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INPEJMETHBIE PE3YJIbTATDBI

K konny 10 kiacca o0yyaromuics HayquTCs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMH IOHATHUSAMHU CTEPEOMETPHUH IPH PEIICHUHM 3a1ad M
MPOBCACHUN MATEMATHUICCKUX paCCYX(HeHHﬁ;

MMPUMCHSTH AKCHOMBI CTCPCOMCETPUU n CIeACTBUA n3 HUX npu
PEIICHUN TCOMCTPUIYCCKHUX 3aaa4,
KJ'IaCCI/I(l)I/IHI/IPOBaTB B3aMMHOC PacnoIoXXKECHUuC MMPAMBIX B

MIPOCTPAHCTBE, MJIOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U IIOCKOCTEH B MTPOCTPAHCTBE;

CBOOOJHO OMNEPHUPOBATH IMOHSTUSIMH, CBS3aHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXKIY
MPSMBIMH B TIPOCTPAHCTBE, MEXKTY MIPSMOM U INTIOCKOCTHIO;

CBOOOTHO ONEpUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOT OTPaHHUKAMH,

CBOOO/IHO pacro3HaBaTh OCHOBHbIE BHJABI MHOTOIPDAaHHUKOB (MpuU3Ma, MHUpPaMHUJA,
NPSIMOYT OJIBHBIH Mapasienenunen, Kyo);

KJIaCCU(pUIIMPOBATh MHOI'OI'PaHHUKH, BHIOMpasi OCHOBaHUs )i KiaccU(UKALMK; CBOOOAHO

OIIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C CEYEHUEM MHOIOrPaHHUKOB
IUIOCKOCTHIO;

BBINOJHATH MapajulesibHOE, LIEHTPaJbHOE U OPTOrOHAJIBHOE MPOEKTHUpPOBaHHE (GUIyp Ha
IJIOCKOCTb, BBIIOJHATH H300paskeHus! GUTYp Ha MJIOCKOCTH;

CTPOUTH CEUEHHMs] MHOIOI'PAaHHUKOB pPAa3JIMYHBIMU METOJIAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEePTEXKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UIYp: BU CBEPXY, COOKY, CHU3Y;

BBIUUCIITh  IUIOINAAM  TOBEPXHOCTEH  MHOTOIpaHHMKOB  (Tpu3Ma, HUpamMuiaa),
reOMETPUYECKUX TeJl C IPUMEHEHHEM (OopMyT;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LEHTP, OCb U IUIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONEpUpOBATH MOHSATHSIMHM, COOTBETCTBYIOIIMMU BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJHATD J€MCTBYS HaJl BEKTOPAMU;

pelaTh 3aa4n Ha J0Ka3aTelbCTBO MATEMATUYECKUX OTHOLLIEHUH U HaX0XKIEHUE
reOMEeTPUYECKUX BEIIMYMH, TPUMEHSS U3BECTHBIE METOABI IIPU PEIICHNH MaTeMaTHYECKUX 3a1a4
MOBBIIIIEHHOT O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

IMPUMEHATh MPOCTEHINNE MPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO- KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKHX 3a1a4;

U3BJICKATD, peoOpa3oBbIBaTh u HMHTEPIPETUPOBATH uH(popManuio o
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTrypax, IPEICTABICHHYIO Ha YepTEeXKaX U PUCYHKAX;

IIPUMEHATh IOJIy4CHHbIC 3HAHMS HA NPAKTUKE: CPABHUBATH U AHAIU3HPOBATH PEAIbHBIC
CUTYyallu¥, IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IOMCKA PELICHHS MaTEeMaTHUYECKH
copMyIUpOBaHHOW MpPOOJIEMBI, MOJAEIUPOBATH pEAJIbHbIE CUTyalMd Ha S3bIKE€ I'€OMETPHUH,
HCCJIEN0BAaTh IMOCTPOCHHBIE MOAEIM C MCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATUH U TEOPEM,
ammapara anredopsl, peraTh IpakTUYECKUE 3a7auH, CBA3aHHBIE C HAXOXKIEHUEM I'€OMETPHY €CKUX
BEJIMYMH;

UMETh MPEJCTaBICHUsI 00 OCHOBHBIX 3Tanax Pa3BUTUS I'€OMETPHHM KaK COCTaBHOM 4acTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTH.

K xonny 11 kjacca o0yJaromuiicss HAyYUTCS:

CBOOO/IHO OIEpPUPOBATh IMOHATHSAMH, CBSI3aHHBIMU C IUJIMHIPUYECKOH, KOHUYECKOW W
cepruyecKkoil MOBEpXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTY4YEHHUS;

OTNepHPOBATh MOHATUSAMHU, CB3aHHBIMU C TEIaMU BPALICHUs: IMIUHAPOM, KOHYCOM, cepoil
U IapoM;
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pacro3HaBaTh Teja BpalleHus (UWIMHIP, KOHYC, cdepa U Iap) U OOBACHITH CIIOCOOBI
MOJIYYCHHSI TEJ BPAIllCHNUS;
KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHE c(hepbl U MIIOCKOCTH;

BBIYUCIIATH BCIIMYHUHBI 3JIECMCHTOB MHOI'OI'PaHHHUKOB U TCJI BpalllCHUA, O6LéMI>I u 1Jjomiaaun
HOBerHOCTeﬁ MHOFOFpaHHHKOB n TCI BpaIIIGHI/ISI, FGOMCTpPI‘-I@CKI/IX TCII C HpI/IMeHeHI/ICM
opmyu;

CBO60,ZLHO OIICpUPOBATL INOHATUAMH, CBA3AHHBIMU C KOM6I/IHaI_II/IHMI/I TCJI BpalllCHHA H
MHOTOTPaHHUKOB: MHOT'OTPaHHUK, BIIMCAaHHBIM B cepy M OMMCAHHBIN OKoJo cdepsl, chepa,
BIITMCAHHAA B MHOFOFpaHHI/IK UJIA TCIIO BpaIHeHI/ISI;

BBIYHUCIATH COOTHOMICHU A MCKAY ITJIOMIA/IIMU HOBerHOCTeﬁ nu OGLéMaMH HO)IOGHI)IX TEI,

n300pakaTh u3ydaeMble GUTYPbI, BHITOIHAThH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI TEJl BpallleHHS;

H3BJIEKATD, HHTEPIPETUPOBATE 5 peoOpa3oBLIBATH uH(popManuio o
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUTrypax, IPEICTABICHHYIO Ha YepTekax U PUCYHKaX;

CBOOO/IHO OIEpUPOBATH IOHSITHEM BEKTOpP B IPOCTPAHCTBE;

BBIITIOJIHATH onepauI/m HaI BCKTOpaMI/I;

3a4aBaTh IIJIOCKOCTH ypaBHeHI/ICM B HeKapTOBOﬁ CHUCTEMC KOOpHI/IHaT;

pemaTL FCOMeTpI/ILICCKI/Ie 3aa9Y1 Ha BBIYHUCIICHUC yFJIOB MG)KI[y HpﬂMBIMI/I U IMIOCKOCTSIMU,
BBIYHCIICHUC paCCTOHHI/Iﬁ OT TOYKHM A0 IINIOCKOCTH, B I€JI0OM, Ha HpI/IMCHeHI/Ie
BCKTOPHO-KOOPAWMHATHOI'O MCTO/1a IIPpH PCIICHUHU,

CBOOOJHO OMEPUPOBATH MOHSITUSMHU, CBSA3aHHBIMH C JBH)KEHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA IBHKEHHUM;

BBITIOJIHATh M300paK€HUST MHOTOIPAHHMKOM M T BpAIllEHUS TMPU MapauieIbHOM
MEepPEeHOCe, IEHTPAJIbHOU CHMMETPHH, 3€PKaJIbHON CUMMETPHUH, MPU MTOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOA00HS;

CTPOUTH CEUCHHSI MHOTOTPAHHUKOB U TEIl BPAIICHUS: CEUCHUS MUINHApA (TapaJiebHO 1
MEPIEHANKYIAPHO OCH), C€YEHHUs KOoHyca (mapajuiebHOE€ OCHOBAHHUIO M MPOXOsSIIEe udepes
BEpILUHY), CEUECHUS 11apa;

MCIOJIb30BaTh METO/Abl TOCTPOEHUS CEUEHUN: METOJ CJEelIO0B, METOA BHYTPEHHETrO
MIPOEKTUPOBAHHUS, METOJ ITepeHOCca CEeKyIlel MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (aKThl ISl  pEmIeHHs] CTEPEeOMETPUYCCKHX — 3ajad,
MPEIOoNaralonX HECKOJIBKO MIAroB PEIIeHUs], €CJIM YCJIOBUS MPUMEHEHHS 3a/IaHbl B SIBHOM U
HEesIBHOU (hopme;

pemaTh 3aJayd Ha JIOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOLIEHUH M HaXOXJIeHUe
reOMEeTPUYECKUX BEJINYHH;

MPUMEHSITh MPOrPAMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TpU
pellIeHU CTePEeOMETPHUECKHX 3a/aY;

MPUMEHSTH MOJTyYEHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHATU3UPOBATH U OILICHUBATDH
peanbHbIE CUTYyaIluH, IPUMEHSTh W3y4YEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA
pEIICHHS] MaTEMAaTHYECKU CHOPMYITUPOBAHHOMN MPOOIEMBI, MOJIETHPOBATh peajbHbIC CUTYaIlluu
Ha S3bIKE TEOMETPHUH, UCCIIEI0BATh MMOCTPOSHHBIE MOJEIN C MCIIOJIh30BAaHUEM I'€OMETPHYECKUX
MOHATHI W TeOopeM, ammapara aireOpbl, peliaTh MNPAKTHYECKUE 3a/Jadud, CBS3aHHBIE C
HaXO0XJEHUEM T€OMETPUUYECKUX BEITUYHH;

UMETH MPEJICTaBICHHSI 00 OCHOBHBIX dTanax Pa3BUTHS T€OMETPUHU KaK COCTABHOW YaCTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.
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MOYPOYHOE INIAHUPOBAHUE
K PABOYEHN MPOT'PAMME
CPEJHET'O OBIIIEI'O OBPA3SOBAHMUSI
10 YYEBHOMY NPEJMETY

«C’EOMETPUS»
(yriy0JieHHBIIi yPOBEHb)
10 KJIACC
Ne Paznen/ KoJa-Bo
n/n TEeMa YPOKa 4acoB
BeejieHne B cTepeoMeTPHIO 24
I | Ocnosusie IPOCTPAaHCTBEHHBIE (PUTYPHI 1
[TonATHS cTepeOMETpUN: TOUKA, IpsIMasi, IJIOCKOCTh, IPOCTPAHCTBO
2 | OcHOBHbIE TIpaBuUjia W300pakeHUs Ha PUCYHKE MIOCKOCTH, MapalljeIbHbIX 1
HIpsAMBIX (OTPE3KOB), CEpEIMHBI OTPE3Ka
3 | [lonsaTus: mnepecekaromuecss IJIOCKOCTH, I€peceKaroluecs mpsMas Hu 1
IJIOCKOCTb; MOJYNPOCTPAHCTBO
4 | MHOrOTpaHHHMKH, H300paK€HHE TMPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD, 1
HECYILIECTBYIOIINX OOBEKTOB
5 | AKCMOMBI CTEpEOMETPUH U IIEPBBIE CIEACTBUSA U3 HUX 1
6 | CraproBas quarHoctudeckas padbora 1
7 | CnocoObl 3amaHusl NPSAMBIX U IJIOCKOCTeHl B mpocTpaHcTBe. OO03HaUYeHUs 1
NpSAMBIX U IJIOCKOCTEN
8 | Ceuenus. M3o00pakeHne CeYeHUN MUPAaMHUIbl, KyOa U MPU3MBI, KOTOpPbIC 1
NPOXOAAT uepes ux péopa
9 | Ceuenus. M3o0pakeHne ceueHU NUpaMuIbl, Ky0a U MPU3MbI, KOTOpbIE 1
MPOXOAAT uepes ux péopa
10 N300paxkeHue TmepeceyeHuss TMOJYy4eHHBIX IUIOcKocTel. PackpamuBaHue 1
MOCTPOEHHBIX CEYCHUH pa3HBIMU I[BETAMHU
11 N300paxkxeHue TmnepeceueHuss MOJYy4YEeHHBIX IUIOCKOCTel. PackpamuBaHue 1
IIOCTPOEHHBIX CEUYEHUHN pa3HbIMU IIBETAMHU
12 | MeToa cnenoB [Jisi MTOCTPOCHUS CEUCHUM 1
13 | CBoiicTBa nepeceyeHnid NpsIMbIX U MIOCKOCTEN 1
14 | [TocTpoeHnue ceueHuil B nupamMue, Kyoe motpé€M Toukam Ha péopax. 1
15 | Co3naHue BBIHOCHBIX YEPTEXKEH U 3alIUCh 1IaroB MOCTPOEHUS 1
16 | IloBTOpeHue MIaHUMETPUU 1
17 | Teopema 0 NpONOPLUUOHAIBHBIX OTPE3KAX 1
18 | Teopema 0 mpoONOPIUOHAIBHBIX OTPE3KAX 1
19 | [Tonobue TpeyronpaukoB. Teopema Menenas 1
20 | ITomoOue tpeyroapHukoB. Teopema Menenas 1
21 | Pacuyérpl B ceUYEeHHUSNX Ha BBIHOCHBIX YEpTEkKaAX 1
22 | Pacyérbl B C€YEHHUSAX HA BBIHOCHBIX UEPTEKAX 1
23 | Uctopus pa3BUTHUS IIAHUMETPUU U CTEPEOMETPHUU 1
24 | KonrpoabHas padora Nel 1
6

B3auMHoe pacnoJioikeHue NIPSAMbIX B IPOCTPAHCTBE

(%)
(98]




25

Bzaumnoe pacinoJIOKCHUE IPAMbBIX B IIPOCTPAHCTBC. CerI_HI/IBa}OH_II/IeCH
IpsAMBbIC. HpI/I3HaKI/I CKpCIIUBAKOIIUXCA IPAMBIX

26

[TapaiuienbHbie psAMBbIE B TPOCTpPaHCTBE. TeopemMa 0 CyIeCTBOBAHUM U
€IMHCTBEHHOCTH MPSIMOUN MapajuiesIbHON JaHHOW MPSIMOM, MPOXOISIIEH yepes
TOUKY NPOCTPAHCTBA U HE JIekKallled Ha JAHHOU MpsAMOU

27

JlemMa o mepecedyeHnr napaaieabHbIX TPIMBIX TIIOCKOCTHIO.
[TapamniensHOCTh TPEX HpAMBIX. Teopema o TPEX MmapaieabHBIX MPSIMBIX.
TeopeMa 0 CKpEMIMBAIOLIMXCS OPSIMBIX

28

[TapamnensHoe mnpoexkTupoBaHue. (OCHOBHBIE CBOWCTBA MapauIeIbHOTO
npoekTupoBaHus. M306paxeHue pa3HbIX GUIyp B MapayieJbHOW TPOCKIINH

29

[enTtpanbHas npoekus. YTOJd C COHANMPaBICHHBIMU CTOPOHAMHU. YTOI MEXAY
npsMbIMHM. 3ajadd Ha J0Ka3aTeJbCTBO U HCCIEJOBAaHHUE, CBSI3aHHBIE C
PACIIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

KonTpoabHas padora Ne2

IMapanneqbHOCTH NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE

31

ITonsaTHA: MapauIeIbHOCTh NPSIMON U IIJIOCKOCTH B IpocTpaHcTBe. IIpu3nak
rapajijIeJ IbHOCTU NPsIMON U miockocTu. CBOMCTBA NapajuleIbHOCTH IPAMOMN
U IIOCKOCTHU

32

FCOMCTpI/I‘IGCKI/Ie 3aJJa4y Ha BBIYHUCJIICHUC U J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napauijICJIbHOCTBIO MPAMBIX U IIJIOCKOCTEH B IMPOCTPAaHCTBC

33

[TocTpoeHue cedeHusi, NPOXOASIIETO YEpe3 AaHHYIO NPSAMYIO Ha YepTeke U
apajuiebHOro Apyrod mpsimoil. Pacu€ér orHomenmit. IlapannensHas
MPOEKIUs, IPUMEHEHHE IS TIOCTPOCHUSI CEYECHUH KyOa Hu
napajuiesenunena

34

CpolicTBa napajuiesenunena u npusmMsl. [lapaainenabHble MIOCKOCTH

35

[Ipu3Haku nmapauiedIbHOCTH JABYX IUIOCKOcTed. TeopemMa 0 mapauieIbHOCTH
U €AUHCTBEHHOCTH IJIOCKOCTH, IPOXOASIIEH Yepe3 TOUKY, HE
MPUHAJICKALNIYKO JAaHHOW MIJIOCKOCTH U CIEJICTBUS U3 HEE

36

CBolicTBa napajuieJbHBIX IJIOCKOCTEH: O MAPaJUICIIbHOCTH MPAMBIX
IepecedYeHus MpHU NIEPECEUCHNUH IBYX MapaJUICIIbHBIX IINIOCKOCTEU TPEThE;
00 oTpe3Kkax nmapajjebHbIX NPAMBIX, 3aKIIOUEHHBIX MEXIY
MapauieIbHBIMU IIJIOCKOCTSAMMU; O IEPECEUYECHUHU MIPAMOM C ABYyMs
rapaieIbHbIMH MJIOCKOCTIMH

37

CBoiicTBa napauiebHBIX UIOCKOCTEN: O NMapasieIbHOCTH NPSIMbIX
IepeceyYeHus MpHU IIEPECEUCHNU N ABYX MapaJuICJIbHBIX IIJIOCKOCTEU TPETHEH;
00 oTpe3Kax napajiesIbHbIX MPSIMBIX, 3aKJIIOUYEHHBIX MEXIY
rapajuieIbHbIMU IIJIOCKOCTSAMMU; O IEPECEUYECHUHU NIPSAMOU C ABYyMs
NapaJuICJIbHBIMU IIIOCKOCTIMHU

38

Kourpoabnas padora Ne3

Hepneﬂuukynﬂpﬂocn, NpsAAMBIX U IJIOCKOCTEH B MNPOCTPAHCTBE

26

38

[ToBTOpenue: Teopema [Iudaropa Ha MIOCKOCTH, TPUTOHOMETPUS
NPSMOYTOJIBHOTO TPEYroJIbHUKA

39

CpoiicTBa Ky0a U MPsIMOYTOJIBHOTO Mapaienenumnena

40

Bbuncnenve IIuH OTPE3KOB B KyOe M MPSMOYTOJBHOM Mapaiesienumese

41

IleprieHIUKYISIPHOCTD NPAMON M IIIOCKOCTH

42

[Ipu3Hak nepneHAUKYISIPHOCTH NMPSIMOM U MIOCKOCTH

43

TeopeMa O CyLIECTBOBAHMHM W €IMHCTBEHHOCTH IIPAMON, MPOXOISIIEH
yepe3 TOYKY INPOCTPAHCTBA M MEPHEHIUKYIIPHOU K MIOCKOCTH

[N [ SN [ S U S

44

[lmockoCcTH U NEPNEHIUKYIAPHAs WM IpsMas B MHOTOTPaHHUKAX
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45 [lepnnenaukynsp u HakiaoHHas. [locTpoeHue neprneHauKyJsspa U3TOUYKH Ha 1
NPSAMYIO

46 | KontposbHas pabota (TeKyIIuii KOHTPOJIb) 1

47 | Teopema o TpE€X mepreHIUKYIsApax (IpsMas U oOpaTHasi) 1

48 | Yroa Mexay CKpelUBaIOIMMMUCA NPAMbIMU. [TOMCK TepreHINKYISIPHBIX 1
HOPSMBIX C MTOMOIIBIO MEPIHEHIUKYISIPHBIX MIOCKOCTEH

49 | Yron Mexay cKpeuuBaomuMucs npsiMbiMu. [louck meprneHquKyaIspHbIX 1
NPSAMBIX C MOMOIIBIO MEPIEHAUKYIISIPHBIX IOCKOCTEN

50 | OproronanbHoe npoekTupoBaHue. [loctpoenune ceuenuii Kyoa, Npu3Msl, 1
MPaBUJIBHON MUPAMUJIBI C TOMOIIBIO OPTOrOHATBHONU MPOEKIIUT

51 | OproronanbHoe mpoekTrpoBanue. [loctpoenue ceuenunit kyda, mIpu3Msl, 1
MpPaBUJIBLHON MUPAMU/IBI C TOMOIIBIO OPTOTOHAJIBHOM MPOEKIIUU

52 | CumMmeTpusi B MPOCTPAHCTBE OTHOCHUTEJIBHO MIOCKOCTH 1

53 | IlnockocTtu cCUMMETPHUI B MHOTOTpPaHHUKAX 1

54 | Ilpu3Hak nepneHJuKyIIpHOCTH NPSIMON U MIOCKOCTH KaK CIIEICTBUE 1
CUMMETPHUHU

55 | [Ipu3nak neprneHauKyJISpHOCTU MPSIMON U IJIOCKOCTH KaK CIIEICTBUE 1
CUMMETPHUHU

56 | IlpaBunbHBIE MHOTOTPAHHUKHU 1

57 | Pacyér paccTOSHHUN OT TOYKHU A0 MJIOCKOCTH 1

58 | Pacuér paccTossHUN OT TOYKHU A0 MJIOCKOCTH 1

59 | CocoObl OMYCTUTh MEPHEHAUKYISPbl: CAMMETPHS, CABUT TOYKH MO 1
napasielbHOW MpsMOn

60 | CriocoObI OMMYCTUTD MEPIEHAUKYISPbI: CAMMETPUSL, CIABUT TOYKH MO 1
napasiebHOW MpsiMOoKn

61 | CoBur no HemapaJjeabHOW MPSIMOW, U3MEHEHHE PACCTOSHUM 1

62 | CaBur no HenapaJuleIbHOM TPsAMOM, U3MEHEHHUE PACCTOSHUM 1

63 | KonrpouabHasi paGora Ned 1

Yriasl u paccTostHUS 16

64 [ToBTOpEeHHE: Yroa Mexay NPsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHUS B 1
IPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpPEMAa KOCHHYCOB

65 | [loBTOpeHue: yroja Mex1y CKpeUIMBaOIUMUCS NPSIMBIMU B IPOCTPAHCTBE 1

66 | ['eomeTpuueckue METObl BBIUMCICHUS yIia MEXIy NPAMbIMU B 1
MHOTOTPAaHHHUKAX

67 | JIByrpannbiii yroj. CBOWCTBO JUHEWHBIX YTJIOB ABYTPAHHOTO yria 1

68 | IlepnenaukynspHble miaockocTd. CBOMCTBA B3aUMHO NEPIEHAUKYIISIPHBIX 1
IJIOCKOCTEMN

69 | [IpusHak neprneHIuKYJISIPHOCTH IIOCKOCTEH; TeOpEeMa O MPSIMOU MmepecedeHust 1
JIBYX IJIOCKOCTEW NEePHEHAUKYISIPHBIX TPEThEeH MIOCKOCTH

70 | IIpsMoyTronbpHBIN NapauieJenuIeT; Ky0; n3MepeHus, CBOMCTBA 1
NPsAMOYTOJIbHOTO Napasuienenunena. Teopema o guaroHanu NpsiMOyrojbHOTO
rnapaJjuiesienuIeia u cjaeacTBUe U3 Heé

71 CrepeoMeTpuuecKue U NpUKIIAJHbIE 3a/1a4M, CBI3aHHbIE CO B3aUMHbBIM 1
pacCIOJIOKEHUEM MPSIMBIX U TJIOCKOCTH

72 | IloBTOpeHue: CKpeUIMBaIOIIUecs NpsiMble, NTapauieSIbHbIE TIJIIOCKOCTH B 1
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CTaHJapTHBIX MHOI'OI'PaHHUKAX. Hapa napajijiCJbHbIX MJI0CKOCTEH Ha
CKpCIIUBAOIINXCH IIPAMBIX, PACCTOAHUC MCIKAY CKPCUHIMBAOITUMUCA
OpsAMBIMU B IMPOCTBIX CUTYALUAX

73 | OnyckaHue NeprneHIuKyJIsipOB, BBIYUCIEHUE PACCTOSIHUM OT TOUYKHU 10 1
TOYKH; NPAMON; MIOCKOCTHU
74 | BeluuciieHue pacCTOSHUN MEXIYy CKPEIIUBAIOIUMHUCS TPAMBIMU C ITOMOIIILIO 1
NEepHeHIUKYISIPHON MIOCKOCTH
75 | Tpéxrpa"nHbli yroj, HepaBeHCTBA JJIsl TPEXTPAHHBIX YTJIOB 1
76 | Teopema [ludaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJISl TPEXTPAHHOTO yTiia 1
77 | Teopema Iludaropa, TeopemMbl KOCHHYCOB i CHHYCOB JJIsl TPEXTPAaHHOTO yTiia 1
78 | DnemMeHTHl chepuIeCcKOl TEOMETPHUH: T€O1e3NUECKHUE JTUHUN Ha 3emIie 1
79 | KourpoJibHasi pagora Ne5 1
MHororpaHHuKHU 7
80 | CucremaTtusauus 3HaHU: MHOTOTpaHHUK U ero 3neMeHTsl. [Iupamuna. Buasl 1
nupamun. [IpaBunbHas nupamuaa
81 IIpusma. IIpsimas u HaksoHHag npu3Msl . [IpaBuibHas npusma 1
82 | Ilpsimoit mapannenenunen, NpsIMOYroJbHBIM Mapajienenumnen, Kyo . 1
83 | BeimykJible MHOTOTPaHHUKH 1
84 | Teopema Diinepa 1
85 | [IpaBuibHBIE U OJYNPABUIbHBIE MHOTOTPAHHUKHU 1
86 | KonrpouabHasi paboTa Ne6 1
BeKTOpbI B IPOCTPAHCTRE 13
87 | Monstue BEKTOpa Ha MJIOCKOCTH M BIPOCTPAHCTBE 1
88 | Monstue BEKTOpa Ha IIOCKOCTU U BIPOCTPAHCTBE 1
89 | Monsitue BEKTOpa Ha IJIOCKOCTU U BIPOCTPAHCTBE 1
90 | Cymma u pa3HOCTHh BEKTOPOB, NMPaBUJIO Mapajjiejienunena, yMHOXKEHNUE 1
BEKTOpa Ha YHCJIO, pa3JIoKEeHHE BEKTOopa Mo 06a3ucy TpéX BEKTOPOB, HE
JIeKAaIMUX B OJTHOM IIJIOCKOCTH
91 | CymMa u pa3HOCTh BEKTOPOB, MPaBUJIO Mapajuielenunena, YMHOXEHUE 1
BEKTOpa Ha YHCJIIO, pa3JIoKeHHE BEKTOpa Mo 6a3ucy TpéX BEKTOPOB, HE
JeXalux B OAHON MIOCKOCTHU
92 | CymMa U pa3HOCTb BEKTOPOB, IIPaBUJIO HapajljlesieNuIlela, YMHOXEHUE 1
BEKTOpA Ha YMCJIO, pa3JIOKEHUE BEKTOpa 1Mo 0a3ucy TpéX BEKTOPOB, HE
JeXalluX B OJHOM MIOCKOCTH
93 | CkamsipHOE NPOU3BEICHUE, BBIUNCIICHUE YTJa MEXKAY BEKTOpaMH B 1
IIPOCTPAaHCTBE
94 | CkansspHOEe NMpPOU3BEJI€HUE, BBIUMCIIEHUE YyTIJa MEXKAY BEKTOpamMH B 1
NPOCTPAHCTBE
95 | CkansspHOe NMpPOU3BEJIEHUE, BHIUMCIIEHUE YyTJIa MEXKAY BEKTOpamMH B 1
NPOCTPAHCTBE
96 | IlpocTeiimue 3a1a4u ¢ BEKTOPaMU 1
97 [Ipocteiimue 3agauu ¢ BEKTOpaMHu 1
98 | IIpocTeiimue 3a1auu ¢ BEKTOpaMu 1
99 | KonrpoJbHasi pagora Ne7 1
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JIBukeHn st 2
100 JBuxxenus npoctpanctBa. Orobpaxenus. J[BuxeHnus u paBeHCTBO QUTYP. 1
OOmue cBoiictBa aBmxkeHuil. [IpeoOpasoBanus momobus. [Ipamas u chepa
Ditnepa
101 | Buasl nBuskeHU: mapauiebHBIN MEPEeHOC, IIEHTPaJIbHAs CUMMETPH S, 1
3epKajbHasi CAMMETpUs, TIOBOPOT BOKPYT NpsAMOi. 'eomeTpruueckue 3a1auu Ha
NpUMEHEHUE JABUKECHUS
102 KonTtponpHas pabora (mIpoMeKyTOUHBII KOHTPOIIb) 1
UTOTO 102
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IHOYPOYHOE IINTAHUPOBAHUE
K PABOYEM ITPOT'PAMME
CPEJHET'O OBIIET'O OBPA30OBAHUA
IO YYEBHOMY INTPEJMETY

«'EOMETPUS»
(Yroiy0JieHHbI YPOBEHB)
11 KJIACC
Ne Pazpnen/ Kou-Bo
n/n TeMa ypoKa 4acoB
AHaJIUTHYECKAs reoMeTpUs 15
1 IToBTOpEHNE: KOOPAUHATHI BEKTOPA HA IUIOCKOCTU U B IPOCTPAHCTBE, CKAIIPHOE 1
IIPOM3BEJCHNE BEKTOPOB, BHIYMCIECHUE YIiIa MEXAY BEK TOPaMU B IIPOCTPAHCTBE
2 | IloBTOpeHME: KOOPAMHATHI BEKTOPA HA IIJIOCKOCTH U B IPOCTPAHCTBE, CKASIPHOE 1
IIPOM3BEJEHNE BEKTOPOB, BHIYMCIECHHUE YTJIA MEXy BEKTOPAMH B IPOCTPAHCTBE
3 YpaBHeHUE NPSIMOU, TPOXOASIIEH YEpe3 IBE TOUKHU 1
4 | YpaBHEHME IPAMOM, IPOXOASIIEH Yepe3 ABE TOUKU 1
5 | YpaBHEHUE MJIOCKOCTH, HOpMaJjb, ypaBHEHUE INIOCKOCTH B OTPE3Kax 1
6 | Bxonnas nuarnoctudeckast pabora 1
7 BekTopHoe npousBseneHue 1
8 | JIuneiiHbple HEpPAaBEHCTBA, JIMHEHHOE IPOIPaMMH POBAHHE 1
9 | uneiinse HEPABEHCTBA, JIMHEIHOE MPOrpaMMHUPOBAHHUE 1
10 | AHanuTHyecKkre METObI pacuéTa yria MeX1y IPSIMbIMH U IMJIOCKOCTSIMH B 1
MHOTI'OIpaHHUKAX
11 | AHanuTHYeCcKHEe METO/Ibl pacuéTa yriia Mexay NpsSMbIMU U TIJIOCKOCTSIMU B 1
MHOTI'OIpaHHUKAX
12 | ®opMyna pacCTOSHUS OT TOYKHU J0 MIIOCKOCTH B KOOPJIMHATAX 1
13 | HaxoxaeHue pacCTOSHUM OT TOYKHU J0 MJIOCKOCTH B KyOe U MpaBUIIbHON MU PaMUIe 1
14 | HaxoxaeHue pacCTOSHUM OT TOYKHU A0 MJIOCKOCTH B KyOe U MpaBUIIbHON MU PaMUIe 1
15 | KonTponbHas pabora 1o Teme: «AHaIUTUUECKask T€OMETPUS» 1
IloBTOpEeHuUe, 00001IeHNE U CUCTEeMATH3ALMs 3HAHUI 15
16 | CeueHHst MHOTOTpaHHUKOB: CTaHJAPTHbIE MHOI'OI'PaHHUKHU, METOJ CIIE/I0B, 1
CTaHJAPTHBIE IUIOCKOCTH, IIEPECEUCHHUs NPSMBIX U INIOCKOCTEN
I7 | Ceuenns MHOTOI'PAaHHHMKOB: CTaHAAPTHBIE MHOIOTPAaHHUKHM, METOHA CIIEOB, 1
CTaHJAPTHBIE IUNIOCKOCTH, IIEPECEUEHNUS NPSAMBIX U IUIOCKOCTEN
18 | CedeHnst MHOIOTPaHHUKOB: CTAHIAPTHBIE MHOIOTPAHHUKH, METOJL CJIEOB, 1
CTaHJApTHBIE [IJIOCKOCTH, IEPECEUEHUs IPSIMBIX U INIOCKOCTEN
19 | ITapamnenpHble NpsAMBIE U IIIIOCKOCTHU: ITAPAJUIEIBHBIEC CEYEHHUS], PACYET OTHOLICHHH, 1
YIJIbl MEXy CKPEIIMBAIOIIMMUCS NPSMBIMU
20 | [TapamiensHble NpsMBIE U MIJIOCKOCTHU: MTapaJIEIbHbIE CEUEHUs, paCYET OTHOILIECHUH, 1
YIJIbl MEXy CKPELIMBAIOLIMMUCS PSMBIMU
21 | [TapamiensHble NpsIMBIE U MIJIOCKOCTHU: MTapaJlIEIbHbIE CEUEHUs, paCYET OTHOILIECHUH, 1
YIJIbl MEXy CKPELIMBAIOLIMMUCS PSMBIMU
22 | IlepneHaMKyJIsIpHBIE MPSMBIE U INIOCKOCTH: CTAHAAPTHBIE Mapbl 1
NepHEeHANKYJIIPHBIX IIJIOCKOCTEH U NMPSMBIX, CAMMETPHH MHOTIOI'PaHHUKOB, TEOpEMA
0 TpEX MepueHANKYJIIpaX, BBIYMCIEHUS JJIMH B MHOTOTpaHHHUKaX
23 | IlepneHaAUKYISpHBIE NPSAMBIE U IUIOCKOCTH: CTAHAAPTHBIE Taphbl 1

NEPIICHAUKYJIIPHBIX IJIOCKOCTEN U NMPSMBIX, CAMMETPUH MHOTOTPaHHUKOB, TEOpEMa
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(6] Tpex MNEPINCHAUKYJIPAaX, BBIYMCICHUA AJIMH B MHOT'OI'PAHHUKAX

24 | IlepneHAMKYJISIpHBIE MPSAMBIEC U MNIOCKOCTH: CTAHAAPTHBIE Iapbl 1
HepHeHANKYJIIPHBIX IJIOCKOCTEH U MPSMBIX, CAMMETPHH MHOTI'OI'PaHHUKOB, TEOpEMa
0 TpEX MepHneHANKYJIIpaxX, BBIYUCIECHUS JJIMH B MHOTOrpaHHUKaX

25 | IloBTOpeHue: mioIaau MHOIOYTOJIbBHUKOB, (hOPMYJIbI 7S IUIOIIAeH, COOOpakeH s 1
noxo0us

26 | IloBTOpeHue: MiIoIaI MHOTOYTOJIBHUKOB, (hOPMYJIbI 7S TUIOIIAIeH, cCOO0pakeH s 1
noao0us

27 | IInomany ce4eHnii MHOTOTpaHHUKOB: IUIOIIAIA TOBEPXHOCTEN, pa3pe3aHus Ha 1
YacCTH, COOOpaxKCHUS TTOA00US

28 | Ilnomaau ceyeHUit MHOTOTpaHHUKOB: TUIOIIAAH TOBEPXHOCTEN, pa3pe3aHus Ha 1
4acTu, COOOpakeHus Mo100us

29 | Ilnomaau cedyeHU MHOTOTpPaHHUKOB: TUIOIIAAH TOBEPXHOCTEN, pa3pe3aHus Ha 1
4acTu, COOOpa>keHus Mo100us

30 | KontponbHas pabota no teme: «IloBTopenue, o6o0meHue u cucremMaTu3anus 1
3HAHHUI»

O06bEM MHOTOI'paHHHKA 17

31 | O0béM Tena. O6bEM NPAMOYTOJBHOI0 IapaulesIenunesia 1

32 | 3agaum 00 ynBoeHHH Ky0a, 0 KBajapaType Ky0a; O TPUCEKIIMH yria 1

33 | Crepeomerpuueckue 3a1a4u, CBsI3aHHbIE C 00HEMOM MPSIMOYT OJILHOTO 1
napajuiesnenunena

34 | IlpukianHeie 3a1a4u, CBSI3aHHBIE C BRIYUCICHUEM 00bEMA MPSMOYTOJIBHOT O 1
napajuiesnenunena

35 | IlpukiaaaHble 3a/1auu, CBSI3aHHBIC C BBIYMCIICHHEM 00bEMA MPSIMOYTOJIBHOTO 1
napajuiesenunena

36 | OOBEM MPsAMOIA TPU3MBI

37 | Crepeomerpuueckue 3a7add, CBS3aHHBIE C BBIYUCICHHEM OO0BEMOB TPSIMON
IPU3MBbI

38 | Ilpuknanuble 3a1a4u, CBI3aHHbIE C 00BEMOM MPSIMON TTPU3MBI 1

39 | IlpukianHbie 3a1a4u, CBI3aHHBIE C 00HEMOM TPSIMON TTPU3MBI 1

40 | Beruucnerue o0BEMOB TEJ C MOMOIIBIO OMpeneéHHOro nHTerpana. O0bEmM 1
HAKJIOHHOW MPHU3MbI, TUPAMHU/IbI

41 | ®opmyna o6béMa mupamuasl. OTHONIEHUE 00BEMOB TUPAMUJL C OOTIIMM YTJIOM 1

42 | CrepeomeTprudecKue 3a/1a4u, CBsI3aHHbIE ¢ 00bEMAMH HAKJIOHHOM IPU3MBI, 1
UpamMuabl

43 | CrepeomeTrpruyecKue 3a1auu, CBsI3aHHbIE ¢ 00bEMaMK HaKJIOHHOW NPU3MBI, 1
UpamMuabl

44 | Ilpuknagasie 3agaun o Teme «O0BEMBI Tel», CB3aHHBIE ¢ 00BEMOM HAKJIOHHOM 1
npu3Mbl, nupamMubl. [lpuMenenne o0bEMOB

45 | Ilpuknagnsie 3agaun o TeMe «O0bEMBI TeN», CBA3aHHbBIE C 00bEMOM HAKIOHHOU 1
npu3Mbl, nupamMubl. [lpuMenenne o0bEMOB

46 | Boluucnenue paccTOsIHUS O MIOCKOCTH 1

47 | KonrponbHas pabora o reMe «O0bEM MHOIOIpaHHUKa» (TEKYIIUH KOHTPOJIb) 1

Tesa Bpamenust 24

48 | llmmmuapudeckas TOBEPXHOCTh, 00Pa3 YO e WIMHAPUYECKON TOBEPXHOCTH 1

49 | Humunap. [psamoit kpyroBoi munuuap . [lnomaas noBepXHOCTH MIKH]pa 1

50 | Humunap. [psmoit kpyrosoit uuimuap . [Inomnans mnoBepXHOCTH HUIMHAPA 1

51 | Konnueckast moBepxHOCTb, 00pa3yrolye KOHnueckoi moBepxHoct. Konyec. 1
CedeHne KOHyca JIOCKOCTBIO, NapaJIJIENbHON MJIOCKOCTH OCHOBAHUS

52 | Konnueckast moBepXHOCTb, 00pa3yrole KOHUYecKoi moBepxHocT. Konyc . 1

Ceuenne KOHYCa IJIOCKOCTLIO, HapaﬂﬂeﬂbHOﬁ IIJIOCKOCTH OCHOBaHHA
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53 | Yceu€Hnslii KoHyc. M1300pakeHe KOHYCOB U yCEUEHHBIX KOHYCOB 1

54 | Ilnomaapr O0OKOBOW MOBEPXHOCTHU U MOJHOW NOBEPXHOCTH KOHYCA 1

55 | Crepeomerpuueckue 3a/1a4u Ha JOKA3aTEIbCTBO U BBIYUCIIEHUE, IOCTPOECHUEM
CEUECHUH NWJIMHJPA, KOHYCa

56 | Crepeomerpuueckue 3a/1a4i Ha JOKa3aTeIbCTBO U BHIYHCIIEHUE, IOCTPO CHUEM 1
CEUECHUH NWIMHJPA, KOHYCa

57 | llpuknagHele 3a1a4M, CBI3aHHBIE C TAITUHIPOM 1

58 | Ilpuknaansle 3a1a4M, CBSI3aHHBIE C LIWJIMHIPOM 1

59 | Cdepa u map 1

60 | [Tepeceuenue cdepsl U mapa ¢ MI0CKoCcThi0. Kacanue mapa v cepbl MI0CKOCTHIO. 1
Bun u n3obpaxkenue mapa

61 | Ypauenue chepsl. [Lnomans chepsl u e€ yacteir. CummeTrpus chepsl U mapa 1

62 | CrepeomeTpHuueckue 3aJaui Ha I0Ka3aTEIbCTBO U BBIYUCIICHUE, CB3aHHBIE CO 1
cdepoit ¥ mapom, MOCTPOSHHEM UX CEUEHHUH MIOCKOCTHIO

63 | Crepeomerpuueckue 3a/1a4i Ha JOKa3aTEIbCTBO U BHIYMCIIEHUE, CBSI3aHHBIE CO 1
cdepoit u mapom, NOCTPOSHHEM UX CEUEHUH MIOCKOCTHIO

64 | Ilpuknansble 3agaun, CBsI3aHHBIE CO CPEpoil U TapoOM 1

65 | IlpuknanHble 3a1a4u, CBsi3aHHBIE CO C(epoM U MapoM 1

66 | IloBTOpeHue: OKPYKHOCTb HA MJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHAAPTHBIE TO00U S

67 | IloBTOpeHue: OKpyKHOCTb Ha MJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, 1
CTaHAAPTHBIE TO00U S

68 | PaznuuyHbple KOMOMHAIIMM TEN BpallleHUs] U MHOT'OTPaHHUKOB 1

69 | PaznuuyHbple KOMOMHAIIMU TEN BpallleHUs] U MHOT'OTPaHHUKOB 1

70 | 3agaun no TeMe «Tena ¥ MOBEpXHOCTU BPALLCHUS» 1

71 | KonTposnbHas paboTa 1o Teme «Tea BpaleHus» 1

I1nomaam noBepXHOCTH M 00BEMBI KPYIJIBIX TeJl 9

72 | O6vém nmumuHapa. Teopema 06 00béMe mpsimoro umHapa. [Inomaan 60koBoi 1 1
MIOJIHOM MOBEPXHOCTH IIMJIMH]Ipa

73 | Beruucienue o0bEMOB T€J ¢ TOMOIIIBIO OrpenenéHHoro nurerpaita. O0bpEM KoHyca. 1
[Tnomaan OOKOBOM M MOJHON MOBEPXHOCTH KOHYCA

74 | CTepeoMeTpuvecKue 3a/1a4M, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB IIMIIMHPA, 1
KOHYyca

75 | lpuknanusie 3agauu no reme «O0BEMBI M NIJIOMIAIN TOBEPXHOCTEH T

76 | O6BEM 1mIapa u mapoBoro cekropa. Teopema 06 00béMe mapa. [Lnomans cdepsr.
CrepeomeTrpuuecKue 3aaui, CBI3aHHbIE C BBIUMCICHUEM 00BEMOB 11apa, I1apOBOro
CErMeHTa, IapoBOr0 CEKTOpa

77 | llpuknansueie 3agaun 1no TeMe «OOBEMBI TeI», CBSI3aHHBIE ¢ 00BEMOM 11apa U 1
mom@aabio chepsl. COOTHOMIECHHUS MEXY TIIOMAIIMU TOBEPXHOCTEN 1 00BEMaMu
MOOOHBIX TEI

78 | [logoGHBIe Tena B mpocTpaHcTBe. M3menenune o6wéma npu mogoouun

79 | Crepeomerpuueckue 3a7a4u, CBsI3aHHbBIE C BRIYMCIEHUEM 00bEMOB TEJT U TLIOMIAIeH
MOBEPXHOCTEN

80 | KonTponbHas pabota no teme «Ilnomanm noBepxHOCTH U 00BEMBI KPYTJIBIX TE» 1

IToBTOpEeHUE, 00001IEHNE U CHCTEeMATU3ALMS 3HAHUI 22

81 | O6obmaroriee MOBTOPEHHE MOHITHI U METO0B Kypca reomeTpuu 10—11 kmaccos, 1
CUCTEeMaTH3alus 3HAHUI

82 | O6obmaroree MOBTOPEHHE MOHITHI U METOJI0B Kypca reomeTpuu 10—11 kmaccos, 1
CUCTEMaTH3alus 3HAHUI

83 | O0o0maroniee MOBTOPEHHE MOHATHI U MeToJ10B Kypca reomeTpun 10—11 kaccos, 1

cUCTeMaTU3alus 3HAHUKI
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84 | O6o0mIaromIee NTOBTOPEHNUE OHATUH U METOJIOB Kypca reomerpur 10—11 kinaccos, 1
CHUCTEMaTH3allMsl 3HaHUU

85 | O6obmaroriee MOBTOPEHHE MOHITHI U METO0B Kypca reomeTpun 10—11 kmaccos, 1
cucTeMaTu3anusa 3HaHUuu

86 | O6obmaroriee MOBTOPEHHE MOHITHI U MeTO0B Kypca reomeTpuu 10—11 kmaccos, 1
cucTeMaTu3anusa 3HaHUuu

87 | O6obmaroree MOBTOPEHHE MOHITHI U METOJ0B Kypca reomeTpuu 10—11 kmaccos, 1
CUCTEMaTH3alUs 3HAHUI

88 | Obobmaroriee MOBTOPEHHE MOHITHI U METOJI0B Kypca reomeTpuu 10—11 kmaccos, 1
CUCTEMAaTH3alUs 3HAHUI

89 | OboOmmaro1iee MOBTOPEHUE MOHATHN B METOAOB Kypca reomerpunt 10—11 kiaccos, 1
CUCTEMAaTH3ALUs 3HAHUI

90 | Ob6obuIaro1Iee MOBTOPEHNE MOHATHI U METO0B Kypca reomerpun 10—11 xmaccos, 1
CHCTeMaTu3allus 3HaHUH

91 | OboOuaroiee MOBTOPEHUE MOHATUI U MEeTO10B Kypca reometpun 10—11 kitaccos, 1
CHUCTEMaTH3allMsl 3HaHUU

92 | OboOuarolee MOBTOPEHUE MOHATUI U METOI0B Kypca reometpun 10—11 kitaccos, 1
CHUCTEMaTH3allMsl 3HaHUU

93 | OGo0maro1ee MOBTOPEHHE MOHATUN U METOI0B Kypca reometpuu 10—11 kmaccos, 1
CUCTEMaTH3allMsl 3HaHUU

94 | OboOuaroiee MOBTOPEHUE MOHATUI U METOI0B Kypca reomeTtpuun 10—11 kitaccos, 1
CUCTEMaTH3allMsl 3HaHUU

95 | Ucropus pa3BUTHUS CTEPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

96 | Ucropus pa3BUTHUS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

97 | Ucropust pa3BUTHUSI CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

98 | Ucropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJib B pa3BUTUU COBPEMEHHBIX 1
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 | Ucropus pa3BUTHUS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 | UcTopus pa3BUTHsI CTEPEOMETPUN KaK HAYKU U €€ poJib B Pa3BUTHUH COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT UM

101 | Mcropus pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€ pOJIb B pa3BUTUU COBPEMEHHBIX 1
MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI

102 | UroroBas koHTposibHas padoTa o teme «lloBTopenue, o6o0eHne u 1
CUCTEMAaTH3aLUs 3HAHUI

UTOI'O 102
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PABOYASA TPOT'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDBb U CTATUCTUKA»

HOACHUTEJBHASA 3AIIMCKA

VYuebHbllt Kypc «BeposSTHOCTP M CcTaTUCTHKa» YIUIyONEHHOTO YpPOBHS  SIBJISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOJEHHOrO YpOBHS Ha
ypOBHE  cpemHero  of0mero  oOpa3oBaHMIL. YuaeOHbIit Kypc IIpeIHAa3HA4YCH I
¢dbopmupoBaHus y OOydYalOIIMXCS CTATUCTHUECKOH KYyJIbTypbl W TOHMMAHUS DPOJIU TEOPUU
BEPOSATHOCTEH KaK MaTEeMAaTUYECKOr0 MHCTPYMEHTa JUIsl M3Y4YeHMs CIy4alHbIX COOBITHH,
BEIMYMH W TpoueccoB. IIpn m3yueHun Kypca 0o0OramarTcs MPEACTaBICHHS O0y4aromuXcs O
MeTOoJlaX MCCIIe0BaHM U3BMEHYMBOTO MUPA, Pa3BUBAETCS MOHMMAaHHE 3HAYMMOCTH U OOLTHOCTH
MaTEMaTUYECKUX METOJ OB ITO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-
Hay4HOI'0 MUPOBO33PEHHS.

Conepxanue y4eOHOro Kypca HaIlpaBlIeHO Ha 3aKpelieHHe 3HAHUM, MOJy4eHHBIX NpHU
U3y4YeHUHU Kypca Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMs, U HA pa3BUTHE MPECTABICHUN O
CIIy4allHBIX BEJIMYHMHAX U B3aHMOCBA35AX MEKIYy HUMH Ha BaXXHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpPY’KaroLlero Mupa. B pesynbrare y o0ydyaromuxcst JOIKHO COPMUPOBATHCS
npejncTaBieHue O Haubojee yNOTPeOUTENbHBIX M OOLIMX MaTeMaTHMYECKMX MOAECIX,
UCIOJb3YEMBIX JUISl ONMCAHHWS AHTPOINOMETPUYECKMX U  JeMOrpauyeckux BEJIMYUH,
MOTPEIIHOCTE B pa3jMyHble poJa M3MEPEHHUAX, JUIMTEIbHOCTH 0e30TKa3HOil paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MAacCOBBIX SBJIEHUH M IPOIECCOB B OOIIECTBE.
YueOHblll Kypc sBisieTcss 0a30il 11 OCBOEHMSI BEpPOSITHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOMMBIX CHEIHATIUCTaM HE TOJIBKO MH)KEHEPHBIX CHEIHaIbHOCTEN, HO TaKXKe COL[MAJIbHbBIX
U TICHXOJIOTHUECKUX, TOCKOJIbKY COBPEMEHHbIE OOIECTBEHHbIE HAYKH B 3HAUMTEIBHOM Mepe
UCIONB3YIOT ammapar aHaiau3a OoJbIIMX JaHHbIX. LleHTpaibHYIO dYacTb y4yeOHOro Kypca
3aHUMaeT OOCYXJEHHE 3aKOHa OOJbIIMX 4YHCeI — (YHAAMEHTAJIBLHOIO 3aKOHAa IPHUPOJBL,
MMEIOIIEro MaTeMaTHYEeCKYI0 ()OpMATTH3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMH IIeIIMH B CTPYKType Y4eOHOro Kypca

«BeposITHOCTh U CTaTUCTHKA» Ha YIIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE COJIEp)KATENbHbBIE
muHuK: «Cioy4yaiiHple cOOBITHSI U BeposTHOCTH» U «CiydaiiHble BEIMYMHBI M 3aKOH OOJBIINX
qUCeI».

[ToMrMMO OCHOBHBIX JMHHMM B Y4eOHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOpPUHM TIpadoB U
TEOPUH MHOXECTB, HEOOXOAMMBIE JIJISl TIOJHOLIEHHOTO OCBOEHMSI MaTepuaa JaHHOro y4eOHOro
Kypca ¥ CMEKHBIX MaTEMaTUYECKUX Y4EOHBIX KypCOB.

Conepxanue muHuu «CiydaiiHble COOBITHS U BEPOSITHOCTIY CIYKUT OCHOB OM 1151
(hopMUpOBaHUs IPECTaBICHUN O paclpeaeIEHUU BEPOSTHOCTEN MEXy 3HAUEHUSIMU
CIIy4aiHBIX BEIUYMH. BaXkHyI0 4acTh B TOM COAEPKATEIBHON JTMHUU 3aHUMAET U3y4YEHUE
reOMEeTPUYECKOr0 1 OMHOMHAJILHOT'O PacipeesIeHU U 3HAKOMCTBO € UX HENPEPhIBHBIMU
aHaJjoraMu — I10Ka3aTeIbHBIM U HOPMAJIbHBIM pacCIpeNeICHUsIMH.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMH CIyYalHBIMU BEIMYMHAMU M pacIpelelCHUSMH,
aKUEHTHPYIOT BHUMaHHE OOYy4YalOIIMXCS HA ONUCAHUU M H3YYCHUU CIIYYalHBIX SBICHHUN C
MIOMOIIBbIO HENpepblBHBIX (PyHKIMHA. OCHOBHOE BHUMaHUE YJEJSeTCs I0Ka3aTelbHOMY U
HOPMAJIbHOMY PaCIpEACIICHUSIM.

B yuyeGHOM Kypce mNpeaycMaTpUBaeTCsi O3HAKOMUTENbHOE MW3YYEHHE CBSI3H MEXIY
CllydallHbIMHM BEIMYMHAMH M ONHCAHUE HTON CBA3M C MOMOIIbIO KO3 (UIIMEeHTa KOPPEIsud U
€ro BBIOOPOUYHOTr0 aHaJiora. DTH AJIEMEHTHI COJIepKaHUsI Pa3BUBAIOT TEMY
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«marpamMmbl paccerBaHUs», U3y4YEHHYIO Ha YPOBHE OCHOBHOI'O 00miero o0pa3oBaHHs, U BO
MHOTOM OMHPAIOTCS HA CBEACHUS U3 KyPCOB alIreOpsl U TEOMETPHH.

Emé oguH snmemMeHT conepikaHus, KOTOPBINA MpeiaraeTcs Ha 03HAKOMUTEIIBHOM YPOBHE —
MOCIIEIOBATENBHOCTh CITYYaHBIX HE3aBUCHUMBIX COOBITHI, HACTYMAIOUIMX B €AMHHILY BPEMEHH.
O3HakOMIIGHHE C pacmpenelieHuEeM BEpPOSITHOCTEH KOJMYECTBA TAaKUX COOBITHH HOCHUT
pa3BUBAIOIIMM  XapakTep U  SIBISETCA AaKTyaJlIbHBIM JUIA  OyAymux aOWTypUEHTOB,
MOCTYTAIOIINX Ha yueOHbIe CHeUaIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU
HayKaMH, TICHXOJIOTUEH U YITPABICHUEM.

Ha u3ydenue yueOHOro Kypca «BeposTHOCTh M CTATHCTHKa» Ha YrIyOJCHHOM YPOBHE
orBoauTcs 68 yacos: B 10 kmacce — 34 ygaca (1 yac B Henenmio), B 11 knmacce — 34 yaca (1 gac B
HEJIEITIO).
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COILEPKXAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3ubiii rpad, mytu B rpade: nukibl U nenu. CteneHp (BaJeHTHOCTH) BEPIIMHEI.
I'padsr Ha TocKocTH. JlepeBbs.

CrnyyaliHple AKCHEPUMEHTHI (OMbBITHI) M CiIydyallHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTH ciiydaifHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHI.
CiydaiiHble OIBITHI C PABHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu Hajx COOBITUSAMHU: IEpEceYeHHE, OOBEIUHEHHUE, NMPOTUBOMOJIOKHBIE COOBITUS.
Juarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOSITHOCTEN.

YcnoBHAsE BEPOATHOCTb. YMHOKEHUE BEPOSTHOCTEH. J[epeBO CiaydailiHOTO 3KCIEPUMEHTA.
®opmyna nonHoi BeposiTHocTu. dopmyia balieca. HezaBucumblie coObITHS.

buHapHbIll ciydaiiHbIN ONBIT (MCIIBITAHKE), ycIeX M Heyaauda. HezaBucuMble HCTIBITAaHUS.
Cepust He3aBUCHUMBIX HCHBbITAaHUI 10 nepsoro ycmexa. llepecranoBku u ¢akropuan. Yucio
couetanuil. Tpeyronpnuk [lackansa. ®opmyna 6uHoma HeloToHa.

Cepusi He3aBHCHMBIX HcIbITaHUKW bepHymmm. CrhydailHeld  BBIOOp W3 KOHEUHOMN
COBOKYITHOCTH.

Ciyyaiinas BennuuHa. Pacnpenenenue BepostHocreid. [{uarpamMmma pacnpeneneHus.
Omnepauyu Hax caydalHBIMU Belu4rMHamMu. buHapHas cirydaiinas BenuduHa. [Ipumepsr
pacrpezesieHull, B TOM YUCje FeOMETpUYecKoe U OMHOMHUAJIbHOE.

11 KJIACC

CoBMecTHOE pacrpeleseHue JBYyX ClydalHbIX BelnuyuH. HeszaBucumble ciiydaiiHbie
BEJINYMHBI.

MaremaTnueckoe OXUJaHUE CIydalHOM BenuuuHbl (pacnpenenenusi). [Ipumepsr
MPUMEHEHUsT MaTeMaTUYecKoro OXHJAaHus (CTpaxoBaHWe, JoTepes). MareMaTH4ecKoe
OKMJaHWE OMHApHOW CIydalHOW BENIMYMHBI. MaTeMaTH4ecKOe OXKUIAHUE CYMMBbI CIy4alHBIX
BENTMYMH. MaTeMaTnuecKoe 0KHIaHNe TeOMETPHUECKOT0 i OMHOMHUATIBLHOTO PaCIIPEASIICHUM.

Hucnepcusi W CTaHAApPTHOE OTKJOHEGHHE CIyYalHOW BEJIMYMHBI (paclpeaesieHus).
Hucnepcusi OuHapHOW ClydailHOW BeNMWYMHBL MaTeMaTH4ecKoe OXHIAHUE MPOU3BEICHUS U
JIMCTIEpCUsI CYMMBbI HE3aBUCHUMBIX CIIyYalHBIX BEJIMYUH. [[ucnepcus U cTaHJapTHOE OTKJIOHEHH €
OMHOMHAIILHOTO pacmpeneneHus. Jlucrnepcus W CTaHAAPTHOE OTKJIOHEHHWE TE€OMETPHYECKOTO
pacnpeneneHus.

HepaBenctBo YeObiméBa. Teopema YeObiméa. Teopema bepHymiu. 3akoH Oonbmmx
yucen. BrpibopounHblii Meron wuccienoBaHuil. Bribopounble xapakTepucTuku. OlieHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepKka mpoCTEHIINX TUIIOTE3 C TOMOIIBIO
M3Y4YEHHBIX PACIPEIEICHUN.

HenpepbiBHble ciydaiinble BeauuuHbl. [lpumepbl. DyHKUMS IJIOTHOCTH BEPOSITHOCTU
pacnipeneneHus. PaBHOMepHOe pacmpeneneHue M €ro CBoicTBa. 3ajayd, MNPUBOISAIIME K
MOKA3aTeJIbHOMY paclpeleieHU0. 3ajladyd, NPUBOISIIME K HOPMAIBHOMY pacHpeeiCHUIO.
OyHKIMSA TJIOTHOCTH BEPOSTHOCTH TMOKA3aTENBbHOIO pachpeneneHus, (yHKIHUS TUIOTHOCTH
BEPOSITHOCTH HOPMAJbHOro pacnpeneneHus. OyHKIUsA IUIOTHOCTH U CBOMCTBA HOPMAJILHOI'O
pacnpeneneHus.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amadu, NPUBOISALINE K
pacnpenenenuto [Tyaccona.

KoBapuanus nByx crny4dailHeix BenumuuH. KoadduimeHT IuHEHHONW KOppeNsIuu.
CoBMecTHBIC HAOMIOACHUS IBYX BEMYWH. BeiOOpouHbIil KodddunmenT koppensauu. Paznmudaue
MEXAY JIMHEWHON CBS3BI0 W TMPUUYUHHO-CIEACTBEHHOW CBSI3bl0. JIMHEWHAs perpeccus, METO
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HAaWMCHBIINX KBA/[PaTOB.

HNPEJMETHBIE PE3YJIBTATDBI

K konny 10 kiacca oOyyaromuics HayquTCs:

CcBOOO/IHO ONEpHpPOBATh MOHATUAMU: Irpad, MIOCKUil Tpad, cBA3HBIN rpad, myTh B rpade,
LleMb, [UKJI, 1€PEBO, CTENEHb BEPIIMHBI, 1€PEBO CIYyYalHOIO HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH TMOHATUSAMU: CIYyYaWHBIM HKCIIEPUMEHT (ONBIT), CilIy4alHOe
COOBITHE, DJIEMEHTapHOE CiydailHoe coObITHE (3JIeMEHTAapHBIH MCXOJ) CIy4ailHOro OmbITa,
HAaXOAUTh BEPOSITHOCTH COOBITHM B OIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

HaXOJOUTh U (HOPMYIHPOBATH COOBITHS: TEepeceyeHHe, OObeIWHEHHE NaHHBIX COOBITHH,
cOOBITHE, TPOTHBOIOJIOKHOE ITaHHOMY, HCIIONb30BAaTh aUarpaMmbl OJilepa, KOOPAMHATHYIO
OpsSAMYyIO JUIsi  pEIIeHUs 3a7ad, I0JIb30BaThCcd (OPMYIIOH CIOXKEHHsT BEpOSATHOCTEH s
BEPOSATHOCTEN ABYX U TPEX CIy4alHbIX COOBITHIA;

OlepUpOBaTh  IMOHATUSIMMU:  YCIOBHAs  BEPOSTHOCTb, YMHOXEHHME BEPOSTHOCTEH,
HE3aBHUCUMBbIE COOBITHS, AEPEBO CIy4aHOrO SKCIIEPHUMEHTA, HAXOIUTh BEPOATHOCTU COOBITHI C
IIOMOIIBIO NpaBUJIa YMHOXEHUS, JepeBa CIy4allHOro0 OIbITa, UCIOJIb30BAaTh (POPMYILy MOJHOU
BeposiTHOCTH, opmyiy baiieca mpu pemiennn 3amad, ONpenesiaTh HE3aBUCHMOCTb COOBITHI 1O
(dbopmyIie v MO OpraHu3aIiy CIy4aifHOrO IKCIEPUMEHTA;

INPUMEHSTh HM3y4YE€HHbIE KOMOWHATOpHbIE (OPMYIbl Uil TEPEYUCICHHS SJIEMEHTOB
MHOXECTB, OJJIEMEHTApHBIX COOBITHI CIy4alHOrO OMbITa, pEHIeHUs 3a7ad [0 TEOPHHU
BEPOSITHOCTEH;

CBOOO/IHO ONEpUPOBATH MOHATHAMM: OMHAPHBIA CIydalHBIM ONBIT (MCHBITAHUE), YCHEX U
HeyJlaya, HE3aBUCHMbIE MCIBITAHMS, CEpUs UCIbITAHUN, HAXOJUTh BEPOSTHOCTH COOBITHIl: B
CEpUH MCIBITAHUM 10 TIEPBOTO ycIexa, B CepUU HCIbITaHUM bepHyJun, B OMbITE, CBI3aHHOM CO
Clly4ailHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEepUpPOBATh MOHITUSIMU: CllydaiiHas BeJIMUMHA, paclpe/iesieHue BEpOSITHOCTEN,
auarpamma pacnpeneneHus, OnHapHas ciaydaiiHas BEJIMYMHA, T€OMETPUYECKOe, ONHOMHUAIBHOE
pacrpezeseHue.

K konny 11 ki1acca o0yvaromuiics Hay4uTes:

OIEpUPOBAaTh IIOHATHSMHU: COBMECTHOE DACIpPENCICHUE [BYX CIy4alHBIX BEJIMYUH,
UCII0JIb30BaTh TaOJIMIy COBMECTHOIO paclpeAeieHus IBYyX CIly4alHbIX BEJIMYUH JUIA
BBIJICJICHUSL PACHPENCICHUS KaKIOW BEIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJINYUH;

CBOOOJIHO OIEpPUPOBATH MOHATHEM MaTEeMaTHYECKOTO OXMJAHHUS CIyd4alHOM BETMYMHBI
(pacnpenenenus), IpUMEHATh CBOMCTBA MAaTEMaTHUYECKOIO0  OXKHUJAHUS IMPU PEUICHUM 3ajad,
BBIYHUCIIITh MATEMaTHUE€CKOE O’KUAaHNE ONHOMHUAIBHOTO U T€OMETPUUECKOI0 PaCIpeaeIeHUH;

CBOOOJHO OIEpUPOBATH MOHATUSAMM: JUCIEPCHUS, CTAHJAPTHOE OTKJIOHEHHE CIy4ailHOH
BEJIMYUHBI, MPUMEHATh CBOWCTBAa JUCHEPCHM CIIy4aliHOM BENUYMHBI (paclpeiesieHus) HpH
pelIeHUU 3a/ay, BBIUUCIATH JAMCIEPCHIO M CTAaHAAPTHOE OTKJIOHEHUE TI'€OMETPHUYECKOrO U
OMHOMHUAJIBHOT'O pacHpe/esICHHH;

BBIUUCIIATH BHIOOPOYHBIE XapaKTEPUCTUKHU I10 JaHHOHN BBIOOPKE U OLICHUBATh
XapaKTEepPUCTUKU FeHepajIbHONM COBOKYIHOCTHU JAHHBIX [0 BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITHI U IPOBEPATH MPOCTENILINE CTATUCTUYECKUE TUIIOTE3BI,
MIOJIB3YSICh U3YYEHHBIMU PaCIPENEICHUIMH.
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IIOYPOYHOE IIVIAHUPOBAHUE
K PABOYEHN ITPOT'PAMME
CPEJHEI'O OBIIET'O OBPA3OBAHUSI
11O YYEBHOMY IIPEIMETY
«BEPOSATHOCTDb U CTATUCTHUKA»
(yriy0JieHHBIIi yPOBEHb)

10 KITIACC
Ne Paznen/ KoJa-Bo
n/n TeMa ypoKa 4acoB
JJIeMeHThI Teopuu rpadoB 3
1 I'pad, cBs3HBIN rpad, mpeacTaBICHUE 3a1auM C MOMOIILIO Tpada 1
2 | Crenenb (BasieHTHOCTh) BepiuuHbl. [1yTh B rpade. Llenu u nuknsl. CtapToBas 1
JMarHocTuueckas paboTa
3 | I'padsl Ha mmockocTH. JlepeBo ciy4aiiHOTO SKCIIEPUMEHTA 1
CuyuaiiHble ONBITHI M CJIy4YaiiHble COOBITHS, ONBITHI C PABHOBO3MOKHBIMH 3
3J1eMeHTAPHbBIMH HCX0AaAMH
4 | CnyyaliHble DKCHIEPUMEHTHI (OMBITHI) U CIyYalHbIE COOBITHSI. 1
DJeMeHTapHbIe COOBITUS (MCXOIbI)
5 BeposTHOCTh ciiydyaliHOTO COOBITHs. BeposTHOCTH COOBITHI B ONBITaX C 1
PaBHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU COOBITUSIMU
6 | IlpakTuueckas pabora 1
Onepaunu Hag MHOKeCTBAMH U cOOBITHAMH. Cil0’KeHHEe M YMHOKEHHE 5
BEPOSAATHOCTEH. YCJI0BHasl BeposATHOCTh. He3aBucumblie coObITUSA
7 [Tepeceuenue, oObeIUHEHNE MHOXECTB U COOBITHH, ITPOTHBOIIOJIOKHBIC 1
COOBITUS
8 PopMysa CI0KEHUS BEPOSITHOCTEN. Y CIOBHASI BEPOATHOCTD 1
9 dopmyJia CII0KEHNUSI BEPOSITHOCTEN 1
10 | YMmHoxenue BeposaTHocTel. Dopmyna ycinoBHOU BeposiTHOCTH. Dopmyra 1
IIOJIHOW BEPOSITHOCTH
11 | ®opmyna baiieca. HezaBucumsbie coOBITHS |
DJieMeHThl KOMOUHATOPHKH 3
12 | KoMmOuHaTOpHOE MPAaBUIIO YMHOXKEHHUS 1
13 | IlepecranoBku u daktopuan. Yuciao coueraHui 1
14 | TpeyronsHuk Ilackansa. ®opmyna Ounoma HeroToHna 1
Cepun nocinenosarebHbIX ucnbiTannii. UcnbiTanns bepuyiian 5
CayuaiiHblii BbIOOP U3 KOHEYHOH COBOKYITHOCTH
15 | bunapHblil caydyallHBINM ONBIT (MCOBITAaHUE), yCIIEX U Heyaaua. HezaBucuMmble 1
UCIBITAaHUS
16 | KontponbHas paboTa (TeKymuit KOHTPob). Cepusi HE3aBUCUMBIX UCITBITAHHI 1
J10 TIEPBOro ycrexa
17 | Cepus He3aBUCUMBIX UcHbITAaHUN bepHyiin 1
18 | CnyualiHblii BBIOOp M3 KOHEUYHOM COBOKYIHOCTHU 1
19 | IIpakTuueckas pabora ¢ HCIIOJIb30BAaHNEM DJIEKTPOHHBIX TaOJIHI] 1
CayuaiiHble BeJJMYMHBI H pacnpeae/eHus 15
20 | Cnyualinas BennuuHa. PacnpenesieHue BepoATHOCTEN
21 Juarpamma pacnpenenenus. Onepanuu HaJl CAy4alHbIMH BEJIMYUHAMHU
22 | [Ipumepsl pacnpeneneHuii. buHapHas ciydaiiHas BeIUYHHA 1
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23 | 'eomerpuueckoe pacnpeaenenne. bunoMmuanbHoe pacnpeaesieHne 1

24 | MaTtemMaTuyecKkoe 0OKHUJaHUE CIyYalHONW BEJIUYMHBI 1

25 | CoBMecTHOE pacupeesieHue ABYX CydalHbIX BEJIMYUH 1

26 | He3aBucumble cilydaiiHble BEJIUYHUHBI 1

27 | CBoiicTBa MaTEeMaTUUYECKOTO OKHUIAHUS 1

28 | MaTeMaTH4eCKOE OXKHUIaHHEe OMHAPHOW CIIy4alHON BEIUYHMHBI 1

29 | MaTeMaTHYECKOE 0KUIaHUE TEOMETPUUECKOTr0 1 OMHOMHUATBHOTO 1
pacnpeneneHui

30 | Aucnepcus u cTaHAAPTHOE OTKJIOHEHHE 1

31 | Aucnepcust OuHapHOM cnydaiiHON BenuunHbl. CBOMCTBA AUCIIEPCUU 1

32 | MareMaTuueckoe 0KUJaHUE MPOU3BEACHUS U JUCIEPCUS] CYMMBbI HE3aBUCUMBIX 1
CIy4YalHBIX BEJIMYUH

33 | ducnepcust 6uHOMHUansHOro pacnpenencHus. [Ipakrudaeckas pabora c 1
HCIOJIb30BAHUEM DJICKTPOHHBIX TaOJIUIL

34 | KonTposbHas paboTa (IpoMeKyTOUHBINH KOHTPOJIb) 1
UTOT'O 34
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HNOYPOYHOE INIAHUPOBAHHUE
K PABOYEH ITIPOT'PAMME
CPEJHET'O OBILIEI'O OBPA30BAHUA
IO YYEBHOMY IIPEJIMETY

«BEPOATHOCTDb U CTATUCTHUKA>
(yriry0nieHHbI YPOBEHb)

11 KJIACC
Ne Paznen/ Ko.1-Bo
n/n TeMa YPOKa 4acoB
3aKoH 00JbIIKX YHCEJI 5

! HepasenctBo YeOrmméBa. Teopema YeObiména 1

2 | Teopema bepuynmu. 3akon Oospiux urcen. Bxoanas nuarnoctuueckas padora 1

3 Br16opouHbIil MeTOA MCCeOBaHUI 1

4 | IIpakTrueckasi paboTa C MCIOJIL30BAHUEM AIIEKTPOHHBIX TaOIHUI] 1

5 | KonrponbHas paboTa o tTeme: «3aK0H OOJBIINX YHCEI) 1

jIeMeHThl MaTeMaTH4eCKOIl CTATHCTHKHU 6

6 | ['enepasibHasi COBOKYITHOCTD U Cily4yaiiHasi BHIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU 1
XapaKTepUCTUKAMHU

7 | OueHka CpeHero U JUCIIEPCUH T'eHePaTbHOW COBOKYIHOCTH C TOMOIIbIO BEIOOPOUHBIX 1
xapakTepucTuk OlLleHUBaHME BEPOSTHOCTENH COOBITHI 110 BBIOOpKE

8 | Crarucruueckas runoresa. [IpoBepka npocTelnX TMIOTE3 C IOMOIIbIO CBOMCTB 1
M3YYEHHBIX pacnpeaecineHui

9 Cratuctuueckass runore3a. IlpoBepka mpocTeWIIMX THIOTE3 C MMOMOIIBIO CBOMCTB 1
M3YUYEHHBIX pacnpencineHui

10 | Cratucrnueckas runoresa. [IpoBepka NpoCTEUIIMX TUIIOTE3 C TIOMOLIBIO CBOWCTB 1
M3YUYEHHBIX pacnpeneieHui

11 | Ilpaktuyeckas paboTa ¢ MCHOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHIL 1

HenpepsiBHbIe ciydaiiHble BeTHYUHbI (pacnpeae/ieHus ), IOKa3aTeJbHOe 4
U HOpMAaJIbHOE pacnpe/ieseHUus!

12 | Ilpumepsl HENPEPHIBHBIX CIIy4alHbIX BeIUUnH. O yHKINS IUIOTHOCTH BEPOSTHOCTH. 1
PaBHOMepHOE pacnipenenenue. [Ipumeps! 3a1a4, IpUBOASAIINX K TOKA3aTENbHOMY U K
HOpPMaJIbHOMY paclpeaeleHUsIM

13 | dyHKIUSA IOTHOCTH BEPOSITHOCTH OKA3aTENbHOIO PaCIpeleeHUs]

14 | OyHKUUA NIOTHOCTU BEPOSITHOCTH HOPMAJIbHOT'O pacIpe/ieIeHHs

15 | KonrponbHas pabota no treme: «HenpepbiBHbIE CiIydaiiHble BEJIUYUHBI
(pacnpenesieHus), IOKa3aTeIbHOE U HOPMAJIbHOE pacupeeneHus» (TeKyIui KOHTPOJIb)

Pacnpenesenue [lyaccona 2

16 | IlocnenoBaTeslbHOCTh OAMHOYHBIX HE3aBUCUMBIX coObITHI. [Ipumep 3anaun, 1
npuBOJdILEH K pacnpeaenenuto [lyaccona

17 [TpakTueckas paboTa ¢ UCIOJIB30BAHUEM IJIEKTPOHHBIX TAOJIHUIT 1

CBs3b MeKAY CJIYy4aiHBIMHU BeTHYHHAMHA 6

18 | KoBapuaius AByX ClIy4alHbIX BEIMYMH 1

19 | Kospdumment koppensiuu. CoBMecTHbIE HAOIIOISHUS IBYX BEINYNH 1

20 | BeiGbopouHblil K03 PULIHEHT KOppeIILun 1

21 | Paznuuune Mexay TUHENHHOH CBS3bIO U MPUYMHHO-CIICACTBEHHOM CBA3BIO. JInHelHas 1
perpeccus

22 | JluneitHas perpeccus 1

23 | [IpakTtuueckas paboTa C UCIOIH30BAHUEM JIEKTPOHHBIX TAOIHUIT 1

O0o0meHne U cucTeMaTH3alusl 3HAHUH 11
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24

IIpeacraBieHne JaHHBIX C IOMOILBIO TAOMUI[ M JAMArpamMm, ONUCATEIbHAs
CTATUCTHKA, OIBITHI C PABHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMH COOBITUSMU,
BBIUMCIIEHUE BEPOSTHOCTE COOBITHI ¢ mpuMeHeHueM GopMys U rpaduyecKux
METONIOB (KOOpJAMHATHASA MpsMasi, JepeBo, Iuarpamma Dilepa), CciaydaliHbIe
BEJIMYUHBI U paclpe/iesIeHHs], MATeMaTHUYEeCKOE O’KUJaHUE CITy4yailHOW BEJTMYMHbI

25

[IpencraBienne JaHHBIX C TOMOINBIO TAOMUI[ U TUArpaMmm, ONMUcaTeIbHas
CTaTUCTHKA, OMBITHI C PABHOBO3MOXKHBIMU  DJIEMEHTAPHBIMU COOBITHSIMU,
BBIUHCIICHUE BEPOSITHOCTEH COOBITHI ¢ mpuMeHeHueM GopMyl U TpaduyecKux
METO/IOB (KOOpJIMHATHAs MmpsMasi, JepeBo, fuarpamma Dilnepa), ciay4yaliHble
BEJIMYMHBI U PACIPEEICHHS, MATEMATUYECKOE O’KUJJAHUE CIy4YaiHON BEJIMYUHBI

26

IIpencraBneHne NaHHBIX C IOMOILBIO TAOJUI] M AMArpaMM, ONMcaTeIbHas
CTaTUCTHUKA, OIBITHI C PABHOBO3MOYKHBIMU  3JIEMEHTApHBIMU COOBITHSMU,
BBIUHCIICHUE BEpOSITHOCTEH COObITHII ¢ mpuMeHeHHeM GopMy U rpaduyecKux
MeTO0B (KOOpAMHATHAsA IMpsMasi, JAepeBo, fMarpamMma Oiinepa), ciaydailHble
BEJIMYMHBI U PACIPEIEICHNUS, MATEMAaTUYECKOE OJKUaHUE CIy4alHON BEIMYUHBI

27

[IpeacraBieHne JaHHBIX C IOMOILBIO TAONUI[ M JAMArpamMm, ONUCATEIbHAs
CTATUCTHKA, OIBITHI C PABHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMH COOBITUSMU,
BBIUMCIIEHUE BEPOSITHOCTEH COOBITHM ¢ mpuMeHeHHeM (GopMys U rpaduyecKux
METONIOB (KOOpAMHATHAA MpsMasi, JepeBo, IuarpamMma Diliepa), ClaydaiiHbIe
BEJIMYUHBI U paclpeieIeHHs], MATEMaTHUECKOE OKUIaHHE CIydyallHONW BEJIMYHHbI

28

[TpencraBieHre NaHHBIX C ITOMOINBIO TAOJMI] W JAWArpaMM, OIHCATEIbHAS
CTaTHCTHUKA, OIBITHI C PABHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMH COOBITHSIMH,
BBIYHMCIICHUE BEPOSATHOCTEH COOBITHH C NpuUMeHeHueM GopMysnu TrpaduuecKux
METOJIOB (KOOpAMHATHAsA MpsMasi, JepeBo, fuarpamma Dilnepa), ciaydyaliHble
BEJIMYUHBI U paclpeieNieHIs, MaTeMaTHIYeCKOe OKUIaHNe CTy4ailHOW BEIMYHHbI

29

[IpeacraBieHne JaHHBIX C IOMOINBIO TaOMMII M AMArpaMM, ONUcAaTeIbHas
CTaTUCTHKA, OIBITHI C PABHOBO3MO)KHBIMU ~ 3JIEMEHTAPHBIMH COOBITUSMU,
BBIUHCIIEHUE BEpOSTHOCTEH COOBITHI ¢ mpuMeHeHHeM GopMys U rpaduyecKux
MeTOo0B (KOOpAMHATHAsA IMpsMas, JAepeBo, iuarpamMma Oiinepa), ciydailHble
BEJIMYUHBI U paclpesie]IeHHs], MaTeMaTHUeCKoe OKUIaHHe CIyJyailHOW BEJIMYMHbI

30

[IpencraBneHre NaHHBIX C TOMOINBIO TaOMUI] M AMArpaMM, OmnucaTelIbHas
CTaTHCTHUKA, OIBITHI C PABHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMH COOBITHSIMH,
BBIUHCIIEHUE BEPOSTHOCTEH COOBITHI ¢ MpuMeHeHHeM (GOopMys U TpapUUecKUX
METOA0B (KOOpAMHATHAsA IpsiMasi, JAEpeBO, luarpaMMa Oiinepa), cilydailHble
BEJIMYMHBI U PaclpeieIeHNs], MATEMaTHUYECKOE OKUIAHUE CITydyallHONW BEJIMYHMHbI

31

[IpencraBienne JaHHBIX C MOMOINBIO TAOMUI] U JUArpamm, OMUcaTeIbHas
CTATHCTHUKA, OIBITHI C PABHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMH COOBITHSIMH,
BBIUHCIIEHHE BEPOSTHOCTEH COOBITHII ¢ mpuMeHeHHeM GopMy U TrpaduyecKux
MeTOA0B (KOOpAMHATHASA TMpsiMasi, JAepeBo, nMarpamMma Diinepa), ciaydailHble
BEIMYUHBI U PaclpeiesICHHs], MATeMaTHYECKOE O’KUJaHUE CIy4yaiHOW BETMYMHBI

32

IlpeacraBieHne JaHHBIX C IOMOILBIO TAOMUI[ M JAMArpamMm, ONUCATEIbHAs
CTaTUCTHUKA, OIBITHI C PABHOBO3MOXKHBIMU ~ 3JIEMEHTapHbBIMU COOBITHSIMU,
BBIUHCIIEHUE BEPOSTHOCTEH COOBITHH ¢ mpumMeHeHueM GopMys U rpaduyecKux
MEeTONIOB (KOOpJIMHATHAS MpsiMasi, JEpeBO, IMarpamma Dilepa), CciaydaliHbIe
BEJIMYMHBI U PACIpEeAeTIeHUs, MATEMAaTHY€CKOE 0XKUIaHUE CIyYaiHOM BEIMYNHBI

33

[IpencraBienne JaHHBIX C TOMOIIBIO TAOIUI] W JUArpaMmm, ONMUcaTeIbHas
CTaTUCTHUKA, OIBITHI C PABHOBO3MOXKHBIMH ~ AJIEMEHTAPHBIMH COOBITHSIMH,
BBIUHCIICHHE BEPOSITHOCTEH COOBITHI ¢ mpuMeHeHueM GopMyl U TpaduyecKux
METOJIOB (KOOpAMHATHAsA MpsMasi, JepeBo, uarpamma Dilnepa), ciay4yaliHble
BEJIMYHMHBI U PACTIPECTICHIS, MATEMATUYECKOE OJKUIAHUE CITyJYaiHON BEJTMYUHBI

34

Hrorosasi KOHTpoJIbHAS paboTa 1mo TeMe: «O000IIeHNEe U CHCTEMATHU3aIIMs 3HAHHI

NTOT'O

34

49




HpI/I peajim3aiv HIporpaMMbl BO3MOXXHO HCIIOJIB30BAHUC CICAYIOIINUX 3JICKTPOHHLIX

o0Opa3oBaTeinbHBIX pecypcoB (B cooTBercTBHM ¢ Ilpukazom MuHnpocBenienuss Poccun ot

18.07.2024 N 499 "O6 ytBepxaeHuu (eaepaabHOro MEpedHs SJIEKTPOHHBIX 00Pa30BaTEIbHBIX

pecypcos,

JONYUIEHHBIX K HCHOJB30BAHUIO IMIPU pPEAIM3alMU HMEKIIUX T'OCYJAapCTBEHHYIO

aKKpeAUTaln0 00pa30oBaTENbHBIX MPOTPaMM HAYAILHOTO OOINEro, OCHOBHOTO OOIIEro, CPemaHero

obrmrero oopazoBanus"):

IlepeueHb 2JIeKTPOHHBIX 00Pa30BaTEIbHBIX pecypcoB (aajee - JOP), 1onymeHHbIX K HCMOJb30BAHUIO NPU PeaTu3auuu

00s13aTe/IbHOM YacTH 00111e00pa30BaTeIbHON MPOrpaMMbl CpeiHero o01ero 00pa3oBanus

Ne HaumeHnoBaHne KpaTtkoe onucanue 371eKTPOHHOI 0 IIpaBoobaanaTean Kanace, s
n/n 3JIEKTPOHHOI0 00pa3oBaTeJbHOI0 pecypca (BKJIOYas 3JIEKTPOHHOI 0 KOTOPOro
00pa3oBaTeJbHOI0 CTPYKTYPY, IPeAMETHOE CO/IePKaHNe U o0pa3oBaTeJbHOI0 pa3pa6oran
pecypca, COCTaBUTEIIb MeTa/JaHHbIE, I03BOJISIOIHE 0JHO3HAYHO pecypca (HaHMeHOBaHHe 3J1eKTPOHHBIIH
(cocraBuTeIN) HACHTHQHUIUPOBATH JIEKTPOHHBIH IOPHIHYECKOro Juua 1ubo | odpazoBaTe/IbHbIN
3JIEKTPOHHOI'0 o0pa3oBaTeJbHBIH pecypc) hamuaus, ums, 0T4ECTBO pecypc
00pa3oBaTe/IbHOI 0 (nIpu HATUYUH)
pecypca (usznyeckoro auua,
KOTOPOMY B
YCTAHOBJICHHOM
3aKOHOJATeIbCTBOM
Poccuiickoii @enepanun
Nops/iKe NPUHALJICHKUAT
HCKJIIOYUTEJILHOE IPABO
HA JICKTPOHHBII
o0pa3oBaTeyIbHbII pecypc)
MartemaTnka U HHpopMaTuka (mpeaMeTHast 00J1acTh)
MartemaTuka (yueOHblii peaMeT)
D0P: "Anrebpa. 10 xmacc" VYuebnbIit oHmaiH-Kype as 10 ximacca, 000 "AKmacc" 10
BKJTIOYAIOIINI TEOPETUIECKHE MaTepHalIbl,
3aaHMsI U TECTBI C aBTOMATHUECKON
MIPOBEPKO MPaBUIBHOTO OTBETA JJIsl BCEX
pa3znenoB denepanbHOi paboueit
MporpamMMmBbl. 3a/1aHus HAaIlPaBJIeHbI HA
(dopmupoBaHrEe HHPOPMAIMOHHBIX
KOMIICTCHIIHI U 0a30BBIX 3HAHUIT B
OCHOBHOM 00s1acTH 00Y4eHHUs, a TAKKE B
CMEXHBIX 00JIACTAX; CIIOCOOHOCTH K
aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K
peIIeHHIO 3a/1a4, IPo0JIeM, K TPUMEHEHHUIO
3HaHMH Ha npakTrke. OCOOCHHOCTH 3aJaHut
3aKJIFOYAETCsl B HATMYMU TeHEepalui,
MO3BOJISIOIINX 00PAIIATHCS K YIPAKHEHHAM
HEOJHOKPATHO, a TAKKE B HATUIUN
OAPOOHOTO OOBSICHEHHS PELLICHUS
D0P: "Anrebpa. 11 xiacc" VYuebusiit oHnaifH-Kype s 11 kiacea, 000 "AKmnacc" 11

BKJTFOUAIOIIHI TEOPETUICCKIE MaTCPHAIHI,
3a/aHMs U TECTHI C aBTOMATUYECKOM
MIPOBEPKON TIPAaBIIIBHOTO OTBETA TSI BCEX
pa3zaenoB denepanbHOI paboueit
MporpaMMBbl. 3a/IaHus HAaIlPaBJICHbI HA
(dhopmMupoBaHre HHPOPMAITHOHHBIX
KOMIIETEHIIMI U 0a30BBIX 3HAHUI B
OCHOBHOM 00nacTH 00y4eHHUs, a TAKIKE B
CMEKHBIX 00J1aCTSIX; CIIOCOOHOCTH K
aHAJIU3y U CUHTE3Y, CIIOCOOHOCTH K
peIIeHuI0 3a/1a4, IPo0JIeM, K TPUMEHEHUIO
3HaHUi Ha pakTuke. OcOOEHHOCTD 3aaHni
3aKJIF0YACTCS B HATMYUH TeHEPaIii,
TTO3BOJISIONINX 00PAIIaTHCS K YIIPAKHEHUSIM
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HEOJTHOKPATHO, & TAK)KE B HATMYHU
110 JpOOHOTO OOBSICHEHUSI PELICHUS

D0P: '"T'eomerpus. 10 xmacc"

VYuebnbIit oHmaiH-Kype ans 10 ximacca,
BKJTIOYAIOIINI TEOPETUIECKHE MaTepHalIbl,
3a7aHMsI U TECThI C ABTOMATHUECKON
IIPOBEPKOH MPABUIBHOTO OTBETA JJISI BCEX
pa3znenoB ¢denepanpHOi paboueit
MIpOTpamMMBbl. 3aJjaHus HAlPaBJICHbI HA
(hopmMupoBaHTe HHPOPMAITHOHHBIX
KOMIIETEHITHI 1 0a30BBIX 3HAHUI B
OCHOBHOH 00JIacT 00y9IeHHs, a TaKKe B
CMEKHBIX 00J1aCTSIX; CIIOCOOHOCTH K
AQHATN3Y U CHHTE3Y, CIIOCOOHOCTH K
peIIeHHIO 3a/1a4, TPo0IeM, K IPUMCHEHHUIO
3HaHuil Ha npakTuke. OCOOCHHOCTD 3aMaHni
3aKJIF0YAETCs B HAJIMYUU [eHepaLui,
IO3BOJISTIONUX 00pAIIaThCs K YIPaKHEHUSIM
HEOJHOKPATHO, a TAKKE B HATUIUN
OAPOOHOTO OOBSICHEHHS PEILICHUS

000 "AKmacc"

10

30P: "T'eomerpus. 11 xmacc"

VYueOHbiii onnaitH-kype st 11 kiacca,
BKJTIOUAIOIINI TEOPETUICCKUE MATEPHAIbI,
3aj1aHusI U TECThI C ABTOMATHUECKON
MIPOBEPKOU MPABUIBHOTO OTBETA ISl BCEX
pa3zaenoB denepanbHOI paboueit
[POTpaMMBbl. 3aJaHus HAPABJICHBI HA
(hopmMupoBaHHE HHPOPMAITHOHHBIX
KOMITCTCHITUI 1 0a30BBIX 3HAHUI B
OCHOBHOM 00nacTi 00y4eHHs, a TAKIKE B
CMEXHBIX 00JIaCTSAX; CITOCOOHOCTH K
aHaJIM3Y U CHHTE3Y, CIIOCOOHOCTH K
pEeIIeHUIO 3a/1a4, IPOOJIeM, K TPUMCHEHUIO
3HaHUi Ha npakTuke. OcCOOCHHOCTh 3aJaHui
3aKJIFOYAETCS B HAIMYKMU TEHEPAIHi,
MO3BOJIAIOIINX O0PAIIATHCS K YIPAKHEHUAM
HEOIHOKPATHO, a TAK)KE B HATMYUU
110JJpoOHOT0 00BSICHEHUSI PELICHUS

000 "SIKnacc"

11

D0P: "EnuHbIi TOCYIapCTBEHHBIN
sk3aMmeH 11 ximacc. Maremaruka"

Marepuasl Ui HOATOTOBKU K €THHOMY
rOCyJapCTBEHHOMY dK3aMeHy 1 11
kiacca. [lonroroBka kK sK3aMeHy OCTpOEHA
B BHJIE TPEHAKEPOB, MOCBSIIIEHHBIX
KaXJIOMY 3a/ITaHUI0 3K3aMEHAIMOHHOMH
paboTHI, ¥ BKIIIOYAET TEOPETUIECKUE
MaTepuabl, 3aJaHus IPEIIOATOTOBKH,
9K3aMEHAIMOHHBIE 3a/1aHus,
MPUOIIVKEHHBIE 110 COJICPIKAHUIO,
TEeXHUYECKUM TPeOOBaHUAM K 3allUCH
OTBETa 1 TECTOB C ABTOMATHUECKON
poBepkoii 0TBeToB. OCOOEHHOCTD 33/IaHHi
3aKJIFOYAETCsl B HATMYIMU TeHEepalui,
MO3BOJISIOIINX 00PAIIATHCS K YITPAKHEHHAM
HEOJHOKPATHO, a TAK)KE B HATUIUN
OAPOOHOTO OOBSICHEHHS PEIICHUS]

000 "AKmacc"

11

SI cpam EI'D. Marematuka

D0P "SI cnam EI'D. Cpennee obmee
oOpazoBaHue. Y4eOHBIH MOIYIb 110
PELICHUIO TPYIHBIX 331aHu TI0 yueOHOMY
npeamery "Maremaruka (yriayoJeHHBIH
ypoenn)". 10-11 xmacce". AO
WznatensctBo "lIpocBenienue”

AO M3parenbcTBO
"Ilpoceenienue"

10-11

Homainue 3ananust. ['eomerpust

DO0P "lomamane 3amaans. CpenHee odriee
obpazoanme. ['eomerpus". 10-11 kmacce,
AO M3nparensctBo "[IpocBemennue"

AO UsnarenscTBo
"TIpocBemienne"

10-11

Jomarrane 3amanus. Anredpa

DO0P "Nomamaue 3amaans. Cpenree odriee
oOpazosanme. Anreopa'. 10-11 kmace. AO

AO UsparenscTBo
"IIpocemienne"”

10-11
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WznatenscrBo "lIpocBenienue”

Tpenaxep "O6mako 3HaHUHN".
Matematnka. 10 kace

Tpenaxep "Ob6mako 3Hanuit". Matemartuka.
10 ximacc, OO0 "duzukon Jlad"

00O "duzukon Jlad"

10

Tpenaxep "Obnako 3HaHMNA".
Matematuka. 11 kmacc

Tpenaxep "O06nako 3HaHuii". MaTemarunka.
11 kmacc, OOO "®uzuxon Jlad"

00O "duzukon Jlad"

11

Matematrka. AnreOpa U Hayaia
MaTeMaTHYeCcKOro aHajIn3a.
WnrepaxtuBHbIe 3aganud. 10 kiacc

D0P ¢ UHTEpaKTUBHBIMU 33/IaHUSIMU
pa3paboTaH IS UCIIOJIb30BAHUS B YPOUHOU
Y BHCYPOUHOU JCSATCILHOCTH B KAUCCTBE
BCIIOMOTATEIbHBIX MaTepuaioB. Kypc
COJICP KUT TIOJTHBIN TTepeueHb 00yIarOIINX
MaTepHaJIOB JUII OCBOCHHUS TIPOTPAMMEI
6a30BOT0 YPOBHS MO0 MaTeMaTHKE Kypca
anreOpbl 1 HaYaIa MaTeMaTHIECKOTO
anamu3a 10-ro xmacca. DOP mpennaznaueH
JUTSI TIOMOIIIX B peaTH3aIliy 00s13aTeIbHOM
9acTH 0011e00pa30BaTEIEHON TPOrPaMMBI

00O "Ckaenr"

10

Maremaruka. Anredpa u Havaa
MaTeMaTHYECKOTo aHaJIn3a.
WnrepaxtuBHbIe 3aganud. 11 kmacc

D0P ¢ UHTEPaKTUBHBIMU 32/IaHUSIMU
pa3paboTaH I UCHOJIb30BAHUS B YPOUHOU
U BHEYPOUHOI JEATEIbHOCTH B KAUeCTBE
BCIIOMOTaTeNbHBIX MaTepuaioB. Kypc
COZEPKUT TIOJIHBIH IepedeHb 00yJaroImux
MaTepHaJIOB I OCBOCHHS IIPOrPaMMBI
0a30BOr0 ypoBHS 110 MaTeMaTHKE Kypca
anreOpbl ¥ HaYana MaTeMaTHIeCKOro
ananu3a 11-ro xmacca. DOP nmpennaznauex
JUIS IOMOIIH B PeaM3aluy 00s13aTeIbHON
4acTh 0011e00pa30BaTeIbHON MPOrpaMMBbl

00O "Cxkaenr"

11

Marematuka. 'eomerpus.
WnrepaxtuBHbIe 3aganud. 10 knacc

D0P ¢ UHTEepaKTUBHBIMU 33/IaHUSIMU
pa3paboTaH /IS UCIOJIb30BAaHUS B YPOUHOU
U BHEYPOUHOI! JICATEIILHOCTH B KAYeCTBE
BCIIOMOTATENbHBIX MaTepuaioB. Kypc
COJICPYKUT TIOJTHBIH MIEPEeUeHb 00YJarOIIUX
MaTepHaioB JUTsSl OCBOCHHS TIPOTPAMMBI
6a30BOr0 YPOBHS 110 MaTeMaTHKE Kypca
reomerpun 10-ro kimacca. S0P
MpenHa3Ha4YeH sl TOMOIIHU B Pean3aluu
o0s13aTenbHON YacTH 0011e00pa3oBaTeIbHOM
IPOTPAMMBI

00O "Ckaenr"

10

Marematuka. I'eomerpus.
HurepakTuBHble 3a1anus. 11 kiace

DOP ¢ uHTEpaKTUBHBIMH 33/IAaHUSIMH
pa3paboTaH JUIs UCHOJIb30BaHUS B YPOUHOU
Y BHEYPOUHOI JIESTEIbHOCTH B KAYeCTBE
BCIIOMOTaTENbHBIX MaTepuanoB. Kypc
COJICPYKUT TIOJTHBIH MIepedeHb 00yJaroIuX
MaTepHaioB JUIsSl OCBOCHHS TIPOrPaMMBI
0a30BOr0 ypOBHS 110 MaTeMaTHKE Kypca
reomerpud 11-ro kiacca. S0P
IpeIHa3HaYeH U1 IOMOIIHU B Peaau3aluu
00s13aTeNnbHON YacTu 00111e00pa3oBaTeIbHOM
POrpaMMBbl

00O "Ckaenr"

11

Marematuka. BepositHOCTb 1
craTucTuKa. MIHTepakTUBHBIE
3amadus. 10-11 ximaccel

D0P ¢ UHTEpaKTHBHBIMU 3aJaHUSIMH
pa3paboTaH sl UCIOJIb30BAHUS B YPOUHOU
Y BHEYPOUHOH JIESITEIbHOCTH B KAYECTBE
BCIIOMOTaTeIbHBIX MaTepuanos. Kypc
COJIEPIKHT TIOJIHBIN TTePEeUeHb 00YIAOIINX
MaTepUaIOB /ISl OCBOCHHS TPOTPAMMBI
6a30BOr0 YPOBHS Kypca BEPOSITHOCTh U
craructuka ;i 10-11-s1x xiracco. D0OP
MpeHa3HaY€eH JUTs IOMOIIH B PeaTi3aiiu
o0s13aTenbHON YacTH 0011e00pazoBaTeIbHOM
[POTrPaMMBbI

00O "Cxkaenr"

10-11

[udposoii kype "Anredpa u
HaJara MaTeMaTHIeCKOTro

[udposoit kypc pa3paboTaH B
cooTBercTBrH ¢ DepepanbHBIMU

DOIr'AOY ATIO "Axanemust
Munnpocserienns Poccun”

10
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anammza" 10 xmacc

TOCY/IapCTBEHHBIMHU 00pa30BaATEIHLHBIMH
cTaHiapTaMu, (hesiepatbHBIMI OCHOBHBIMU
00pa3oBaTeIbHBIMU IIPOTPAMMaMH 1
YHUBEPCAILHBIM TEMaTHYECKUM
KJ1acCH(PUKATOPOM ISl HCIIOJIb30BAHUS TIPU
peanuzayy 4actu oo1eo0pazoBaTeIbHOM
porpaMmsl, GOPMHUPYEMOI y4acTHHKaMH
00pa3oBaTeIbHBIX OTHOIIECHUI 110 IPEMETY
"AnreOpa 1 Havyajla MaTeMaTHIECKOTO
ananmm3a" (cpenHee obmiee oOpa3oBaHue,
6a30BEbIi ypoBEHB"

[udposoii kype "Anredpa u
Hayaja MaTeMaTH4eCKOro
anammsa" 11 kiacc

Hudporoii kypc paspaboTaH B
cootBetcTBHU ¢ DeneparbHBIMU
roCy/IapCTBEHHBIMU 00pa30BaTEIbHBIMU
CcTaHIapTaMu, GeaepaTbHBIMU OCHOBHBIMHU
00pa3oBaTeIbHBIMU IIPOTpPaMMaMHK 1
YHUBEPCAJIbHBIM TEMATUYCCKUM
KJIaCCU(HUKATOPOM JUIsl HCIIOJIb30BAHUS IIPH
peanuzanuu 4actu oo1ieo0pazoBaTebHOM
porpammsl, GOPMHUPYEMOIl y4aCTHUKaMH
00pa30BaTeIbHBIX OTHOLIECHUH 110 IPEAMETY
"AjreOpa 1 Hauasia MaTeMaTH4YEeCKOT0O
ananmza" (cpeaHee odIiee oOpazoBaHue,
0a30BbIi YPOBEHB)

DI'AOY JTIO "Axanemwust
Munnpocgerienus Poccun”

11

udposoii xype "I"eomerpust” 10
KJiacc

[udporoii kypc pa3paboTaH B
cooTBercTBUH ¢ DenepaTbHBIMU
TOCYJIapCTBCHHBIME 00pa30BaTCIHHBIMU
CTaHIapTaMu, GenepaTbHBIMU OCHOBHBIMU
00pa3oBaTeIbHBIMU TIPOTpPaMMaMH 1
YHHUBEPCATBHBIM TEMAaTHYCCKUM
KJ1acCH(PUKATOPOM ISl HCIIOJIb30BAHUS TIPU
peanuzayy 4actu oo1eo0pazoBaTeIbHOM
porpamMmbl, POPMUPYEMOIl yUaCTHUKAMHU
00pa3zoBaTeIbHBIX OTHOILICHHUH 110 IPEMETY
"T'eomerpus" (cpenHee obiIee 00pa3oBaHUe,
0a30BBII YPOBEHB)

DOIr'AOY JIIO "Akanemus
Mumnrnpocseuienust Poccun"

10

Hudporoit kypc "T'eomerpus" 11
KJ1acc

Hudporoii kypc paspaboTaH B
cootBetcTBHU ¢ DeneparbHBIMU
rOCyJapCTBEHHBIMU 00pa30BaTeIbHBIMU
cTaHJapTamu, (peeparbHbIMH OCHOBHBIMH
00pa3oBaTeIbHBIMH MPOrPaMMaMH 1
YHUBEPCATbHBIM TEMAaTHYCCKHM
KIIaCCU(HUKATOPOM JUIsl HCITOJIb30BAHUS TIPH
peanuzanuu 4actu ooiieo0pazoBaTeabHOM
porpaMmsl, GOPMHUPYEMOI y4aCTHUKaMH
00pa30BaTeIbHBIX OTHOLIECHUH 110 IPEAMETY
"Teomerpus" (cpeanee obiiee oOpazoBaHue,
0a30BbIi YPOBEHB)

DI'AOY JTIO "Axanemwust
Munnpocgerienus Poccun”

11

Ludposoii kypc "BeposTHocTs U
craructuka" 10 kmace

[udporoit kypc pazpaboTaH B
cootBeTcTBHH ¢ DenepanbHBIMU
rOCYJapCTBEHHBIMU 00pa30BaTeIbHBIMU
cTaHaapTamu, eaepatbHbIMH OCHOBHBIMH
00pa3oBaTeIbHBIME MPOrPaMMaMH 1
YHUBEPCATbHBIM TEMATHICCKIM
KIaCCU(HUKATOPOM IS UCTIONb30BAHUS TIPH
peanu3aiy yactu o01eoopa3oBaTenbHO
nporpaMmbl, GOPMHUPYEMO yIacTHUKAMH
00pa3oBaTeIbHBIX OTHOIMICHHUI 110 TIPEIMETY
"BeposTHOCTB U cTaTHCTUKA" (CpeHee
o0iee oOpazoBaHue, 0a30BbIl YPOBEHb)

DI'AOY JIIO "Axkanemus
Munnpocserienus Poccun”

10

[Mudposoii kype "BeposiTHOCTD U
craructuka" 11 kmace

[udposoit kypc pa3paboTaH B
cooTBercTBrH ¢ DeepanbHBIMU
rOCYJapCTBEHHBIMU 00pa30BaTeIbHBIMU

DOIr'AOY JIIO "Axanemwust
Munnpocserienns Poccun”

11
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cTaHiapTamu, (hesiepaTbHBIMI OCHOBHBIMU
00pa3oBaTeIbHBIMU IIPOTPaMMaMH 1
YHUBEPCAIHLHBIM TEMaTHYECKUM
KJ1acCH(PUKATOPOM ISl HCIIOJIb30BAHUS TTPU
peanu3anyy yacTu o01eoopa3oBaTebHOI
porpamMmmsbl, GopMHUpyeMOl y4acTHUKaMu
00pa30BaTeIbHBIX OTHOLIECHUI 110 IPEMETY
"BeposSTHOCTD U cTaTHCTHKA" (CpemHee
obree oOpazoBaHne, 0a30BHII YPOBEHB)

TecroBble ynpakHeHUS 10 anredpe | Y4eOHO-MEeTONNIECKAE MaTePUaIbI 10 000 "Yuu.py" 10
¥ HavaJlaM MaTeMaTH4eCKOoro anreope s 10 kitacca mpeIcTaBIsIOT
agammsa g 10 xiracca co0011 3aJaHNs C aBTOMATHYECKOM
[IPOBEPKOI MO0 BCEM TEMaM LIKOJIbHOU
POrpaMMBbI
TecroBble ynpakHeHUsI 1o anredpe | Y4eOHO-MeToIMuecKHe MaTepHabl 110 000 "Yun.py" 11

1 Ha4YaJiIaM MaTeMaTUYCCKOIo
aganmsa 14 11 ximacca

anreope ams 11 kiacca mpeacTaBisoT
00011 3a1aHUs C aBTOMAaTHYECKON
IIPOBEPKOM 110 BCEM TEMaM LIKOJIbHOU
IIPOrpaMMbl
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