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INOACHUTEJIBHASA 3AIINCKA.

MATEMATHKA.10-11 KJIACCBHL YT JIYBJIEHHBIA YPOBEHD.

[Iporpamma o MaremaTuke yriayOJE€HHOTO YPOBHS JJisl 00y4YaroNuXcsi Ha YPOBHE
cpennero obmiero oOpa3zoBaHus pazpaboraHa Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUU, MPEIBABISIEMBIX K MAaTeMaTUYECKOMY
o0pa3oBaHMIO, U TPAJULUUNA pOCCUKCKOro oOpa3oBaHus. Peanuzanusi mnporpaMmbl
Mo  MareMmaThke  oOOecleYyuMBaeT  OBJIAJCHHE  KIIOYEBBIMH  KOMIIETCHIIUSMH,
COCTABJISIIONITUMU  OCHOBY JIJII CaMOPAa3BUTHS MW HEMPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYIBTYPHOIO, JUYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHUS TUYHOCTH
oOyyJaronmxcsi.

B nporpamme nmo mareMaTuke ydTteHsl UAeU U monoxenus «Konnenuuu pazButus
MaTeMaTu4deckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUU C
Ha3BaHMEM KOHIEMIIMM MaTeMaTU4YecKoe 00pa30oBaHUE JOJKHO, B YACTHOCTH, PEIIATh
3a/lauyy OoOecrnedeHHs] HEOOXOJUMOTO CTpaHe YHCia O00y4aroluxcsi, MaTeMaTHuecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA JJISI MPOAOJDKEHUS] O0pa30BaHUSI MO Pa3IMYHBIM
HaIpaBJICHUSM, BKJIIOYasl MpErnojaBaHue MaTeMaTUKU, MaTEeMaTUYECKUE UCCIEIOBAHUS,
paboty B cdepe HHPOPMAIMOHHBIX TEXHOJIOTMM W JIPYyTrUX, a Takke oOecreueHus
JUTSL KaK10T0 00y4aroIierocss BO3MOXKHOCTH JIOCTHXKEHUSI MaTeMaTUHYECKONU MOJITOTOBKH
B COOTBETCTBUU C HEOOXOJMMBIM €My ypoBHEeM. VIMEHHO Ha peIleHHe STUX 3a]ad
HaleJIeHa MporpaMmMa 1o MaTeMaTUKE YIIIyOJIEHHOTO YPOBHS.

B snoxy mudpooit TpanchopMammu BceX cdep YEIOBEUECKOH MESATEILHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  Xopolien
MaTEMaTUYECKON MOATOTOBKUA. DTO OOYCIIOBJIEHO TEM, YTO B HAIIM JHU PACTET YUCIIO
CIICMAIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MATeMaTUKHU: U
B cdepe SKOHOMUKH, WU B OHM3HECEe, U B TEXHOJOTHYECKHUX OO0JACTIX, U JaXKe B
ryMaHuTapHbiX cdepax. Takum oOpa3oM, Kpyr oOydyaromuxcsi, s KOTOPBIX
MaTeMaThKa CTAaHOBUTCA 3HAYUMbIM TIpeaMeToM, ¢yHIAaMeHTOM 00pa3oBaHMs,
CYIIECTBEHHO paciupsieTcs. B Hero BXoasT HE TOJIBKO OOydYaromuecs, mIaHuPYoIue
3aHUMAThCSl TBOPYECKONM M WCCIENOBATEIhCKOW pabOTOW B 00JacTH MaTEMaTHKH,
uHpopmaTuku, HU3NKUA, IKOHOMHUKH U B IPYTUX O0JACTSIX, HO U T€, KOMY MaTeMaTuKa
HY>KHa JJIsl UICTI0JIb30BaHMs B TIpodeccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHass 3HAYMMOCTH MAaTEMaTUKH OOYyCJIOBJIEHA TEM, YTO €€ MPeaMEeTOM
SBJSIOTCS (DYyHIAMEHTAIbHBIE CTPYKTYPBI HAIIEro MHUpa: MPOCTPAHCTBEHHBIE (YOPMBI U
KOJIMYECTBCHHBIE  OTHOUICHUS, (PYHKIUOHAJIbHBIC 3aBUCUMOCTH M  KaTEeropuu
HEONpPEAEIEHHOCTH, OT MPOCTEHMIINX, YyCBaMBAa€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JJI Pa3BUTHSl HAYYHBIX U TEXHOJIOTUYECKHUX
njaen. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUM 3aTPYJHECHO MOHMMAaHWUE NMPUHLIUIIOB
YCTPOMCTBA U UCIOJIb30BaHUSI COBPEMEHHOM TEXHUKHU, BOCHPUSITHE U UHTEPIpETALUS
pa3HOOOpa3HOW  COLMAIBHOM, HSKOHOMHYECKOW, TMOJMTHYECKOW  HHQpOpMaIuu,
Manod¢p(deKTUBHA TMOBCEAHEBHAsI IMpaKTUYecKas NeATeIbHOCTh. Bo MHOrHX cdepax
npodeccruoHanbHOM AeATEIbHOCTH TPEOYIOTCS YMEHUS BBINOIHATH PACYEThI, COCTABIISATh
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QITOPUTMBI, TPUMEHSTh (OPMYJIBI, TPOBOIUTH TEOMETPUUYCCKHE U3MEPEHUS U
TIOCTPOCHUS, YUTATh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HH(OPMAIIHIO
B BUJIE TaOIHII, TUarpaMm 1 rpa)MKoB, TOHUMATh BEPOSITHOCTHBIN XapakTep CIIydalHbIX
COOBITHH.

OnHOBpEMEHHO ¢ pacuupeHueM chep MpUMEHEHUsT MaTeMaTHUKU B COBPEMEHHOM
oOmecTBe BcE Oojiee BaXXHBIM CTAHOBHUTCS MATEMATHYCCKUN CTHIIb MBIIUICHUS,
MPOSIBIISIIONIUICS B OMpeNeIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce n3ydeHus
MaTeMaTHKHd B apceHal MPUEMOB W METOJOB MBIIIJICHHUS YEIOBEKA ECTECTBECHHBIM
00pa3oM BKITIOUAIOTCS] MHIYKITUS U JEAYKITUs, 0000ICHIE U KOHKPETU3AINS, aHAIA3 U
CUHTE3, KiaccuduKanus U cucremMarusanus, abcrparupoBanre U aHanorusi. OObeKThI
MaTeMaTHYeCKNX YMO3AKIIOUCHUH, TpaBWiIa WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOEHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUs
dbopmyapoBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh CYXKIIEHHSA, TEM CaMbIM (OPMUPYIOT
JOTUYECKWA CTWIh MBINUICHWS.  Beaymas poiap NpUHAIICKAT MaTeMaTHKEe B
(GbOopMHUpPOBAHUN ANTOPUTMUYECKON KOMITOHEHTHI MBIIUICHHS M BOCHUTAHUU yMEHUH
JEHCTBOBATh 1O 3aJaHHBIM  aJTOpUTMaM, COBEPIICHCTBOBAaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBBIE. B mporiecce pemieHusl 3amad — OCHOBBI JIJISI OpTaHU3AINH
y4eOHOM JMESITeIbHOCTH Ha YpPOKaX MaTeMaTHUKh — pPa3BUBAIOTCS TBOpYECKas W
MIPUKJIaAHAS CTOPOHBI MBIIIICHUS.

OOyuenne maTteMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOUYHYIO,
parMoHaNbHYI0 U MHGOPMATHBHYIO pedyb, YMEHHE OTOMpaTh HaWOOJIee IOIXOJSIINC
S3BIKOBBIC, CHUMBOJIMYECKHUE, T'papUUYECKUE CPEACTBA IS BBIPAKEHHUS CYXKICHUU U
HaTJSITHOTO UX TPEICTABIICHUS.

HeoOxoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUU
ABIIIETCS 00IIIee 3HAKOMCTBO C METOIaMH TTO3HAHUS IEHCTBUTENILHOCTH, TIPEICTABICHNE
O MpeaMeTe M METOAE€ MAaTeMaTUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHsS MaTeMaTHKU MJIs pPELIeHUs
HAYYHBIX ¥ MPUKIAJAHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTndeckoe 00pa3oBaHNUE BHOCUT
CBOM BKJIaJl B (hopMUpOBaHUE OOLIEH KyJIbTYphI YEJIOBEKA.

N3ydyeHnne MaTreMaTHKH CIOCOOCTBYET 3CTETHMUECKOMY BOCIUTAHHIO YeEJIOBEKa,
NOHUMAaHHWIO KPacoThl W W3AMIECTBA MAaTEMaTHYECKHX PACCYKICHUH, BOCTPHUATHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuopurerHbiMu LensiMu o0ydenust MateMatuke B 10—11 kitaccax Ha yrinyOn€HHOM
YPOBHE MPOI0JIKAIOT OCTaBATHCS:

(GopMupOBaHHE IEHTPAIBbHBIX MaTEeMaTHMYECKUX TMOHATHM (4MCclo, BEIMYMHA,
reoMerpuueckas (¢Gurypa, IEpeMEHHas, BEPOSATHOCTb, (YHKIHMS, MPOU3BOIHAS,
MHTETpal1), 00ECIeUNBAIOIINX MTPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHIECKOTO
o0Opa3oBaHMs 00YUaIOIINXCS;

NoJBEJCHUE OOydYaroUMXcsd Ha JOCTYIIHOM JMJIi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMaTHKU U OKPYKAIOIIEro MUpa, TOHUMAHUI0 MaTEMaTUKN KaK 4acTU
o0u1el KyJabTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOydaroImumxcs,
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M03HABaTEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHI, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3yYEHUIO MAaTEMATHKY;

dopmupoBaHue (QYHKIIMOHANBHONM MaTEeMaTUYECKOM TPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTE€MaTUYECKUE aCHEKThl B PEATbHBIX KU3HEHHBIX CHUTyallUsIX M
MpU U3YYCHHUHM JIPYTHMX YYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIMpoBaTh HX Ha S3bIKE MaTeMaTUKM U CO3/aBaTh
MaTeMaTUYeCKUEe MOJEIM, MPUMEHSTh OCBOCHHBIM MaTEeMaTUYECKUW ammapar
IUIS PEUICHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPHPETUPOBATh U OLECHHBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHHSIMHU coniepkaHust MmateMaTtuku B 10—11 kmaccax yrimyOnéHHOTO
ypoBHSI SBIAIOTCA: «Yucima ¢ BBIYUCIEHUS», «Anredpay («Anredpandeckue
BBIpaXEHUS», «YpaBHEHHUSI U HEPaBEHCTBa»), «Hauana mMaTeMaTUUeCKOrO aHaIN3ay,

«l'eometpust»  («['eomerpuueckue ¢urypel U HUX cBoiicTBay, «M3mepenue
F€OMETPUYECKUX BEJIMYHMH»), «BeposATHOCTP M CTaTUCTUKa». JlaHHBIE JUHUU
Pa3BUBAIOTCS MapalIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAaKTe U B3auMoaerncTBun. Kpome sroro,
X OOBEAMHSET JOTHYECKas COCTABISIONIAsl, TPATUIIMOHHO IMPUCYIIAsi MaTEMaTUKE U
MPOHMU3BIBAIOIIAS BCE MAaTeMaTHYECKHME KypChl U COJEp>KATEJbHbIE JIMHUU.
CdopmymnupoBannoe Bo PI'OC COO TpeboBaHHE «yMEHUE ONEPUPOBATH MOHATUIMH:
ONpENEICHUE, aKCHOMa, TEOpPEMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIbHBIE  (OPMYJIMPOBKM,  yMeHHE  (opmynupoBaTh  OOpaTHOE U
IPOTUBOMOJIOKHOE YTBEPXKACHUE, MPUBOJAUTH  HPUMEPHl U KOHTPIPUMEPHI,
UCIIOIb30BaTh METOJ, MAaTEMAaTHYECKOM WHIYKIHWH, MPOBOJIUTH JI0Ka3aTElbHbIC
pacCyXJIeHus TMpU PpEIIEHUWH 3aJay, OLEHUBATh JIOTUYECKYIO MPABHIBHOCTh
pacCykKJIeHU» OTHOCUTCS KO BCeM Y4YeOHBIM KypcaM, a (OPMHUPOBAHHME JIOTUUECKUX
YMEHUH pacnpenensieTcss mo BceM rojaM oOy4YeHHsl Ha YPOBHE CpEOHEro OOIIero
o0Opa3oBaHMs.

B cootBercTBrn ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JIaHHOM YypoBHEe oOpa3oBanus. Hacrosmeidt mnporpaMMmoil 10 MaTeMaTHKE
nmpeaycMaTpuBaeTcs M3ydeHue ydeOHoro mpemMera «MaremaTthka» B paMKax TpEX
y4eOHBbIX KypCOB: «AnreOpa M Hayaia MaTeMaTHYecKoro aHanuza», «l'eomerpus»,
«BeposTHOCTh U cTratucTUkay. POpMUPOBAHUE JIOTHUYECKUX YMEHUN OCYLIECTBIISIETCS
Ha MPOTSDKEHHWU BCEX JIET OOy4YeHHsI Ha ypOBHE CpeaHero oOImiero ooOpazoBaHus,
a DJIEMEHTHl JIOTMKHM BKJIOYAIOTCS B COJEPAHUE BCEX HA3BAHHBIX BBIIIE YYEOHBIX
KYPCOB.

OO6miee KONMMYECTBO YACOB, HAMpPABICHHBIX HA M3yY€HHE MAaTEMaTUKH Ha
yrayonenHom ypoHe — 544: B 10 knacce — 272 yaca (8 yacoB B Hefento), B 11 kitacce —
272 yaca (8 4acoB B HEJIEIIO).



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI

IO MATEMATUKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHCKOro0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOydYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJi€HA POCCHUHCKOTO OOINEeCTBa, IMPEACTABICHHUE O MaTeMaTHYECKUX
OCHOBax ()yHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUN, MPOLETYP IPak JaHCKOTO
obmiecTBa (BHIOOPHI, OIIPOCHI M APYIroe), YMEHHE B3aUMOJICHCTBOBATh C COIMATIbHBIMU
MHCTUTYTaMH B COOTBETCTBHM C UX PYHKIUSIMU U Ha3HAUCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh  POCCHUMCKOM  TPaXKJIAHCKOHW  HIEHTUYHOCTH, YBaXCHHS K
MPOLLIOMY M HACTOSIIEMY POCCHMCKOM MAaTEeMAaTUKH, I[IEHHOCTHOE OTHOIICHUE K
JOCTHKCHUAM POCCHMCKUX MATEMATUKOB W POCCUUCKOM MAaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE OTHX JIOCTIDKCHHMH B JPYTrdX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMMKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHWE JTyXOBHBIX IIEHHOCTEM POCCHUUMCKOr0 Hapojaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKU U JEATEIbHOCThIO YUYEHOIO, OCO3HAHHE JINYHOTO
BKJIaJa B IOCTPOEHHE YCTOWYUBOTO Oy IyIIEro;

4) 3cTeTHYEeCKOT0 BOCIIMTAHMSI:

ACTETHUYECKOE  OTHOIIEHWE K  MHUpPY, BKIIOYAass OCTETHUKY  MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHWH, pacCykKIeHUH, BOCHPUUMUYHUBOCTH
K MaTEMAaTHYECKNM aCTIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA;

5) pu3n4ecKoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHITH MaTeMaTHYECKHWE 3HAHUS B MHTEpPEcax
3I0pOBOrO0 W 0Oe30macHOro oOpasza JKWU3HH, OTBETCTBEHHOEC OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXUM 3aHATHH M OTJIbIXa,
perynspHas pu3nyeckas akTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATHSIX
CIIOPTHBHO-037I0POBUTEIBLHON IEATEIILHOCTBIO;

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPyAy, OCO3HAaHWE IICHHOCTH TPYJOJIOOUsS, WHTEPEC K Pa3IUIHBIM
chepaM mnpodecCHOHAIBHOU JIEATEIbHOCTH, CBS3aHHBIM C MaTeMaTHKOM u eé
MPWIOKEHUSIMHA, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOp Oymymier mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4ecKoMy OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU,
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ITOTOBHOCTb K dKTMBHOMY YYA4CTHIO B PCIICHUN IPAKTUYCCKUX 3adad MaTeMaTUYEeCKOM
HaIIpaBJICHHOCTH,

7) 3K0JIOTHYEeCKOr0 BOCIINTAHHUS:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, MOHUMAHUE BIHUSHUS COLUAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMATBHON CPEbl, OCOZHAHNE
rJI00aJbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha IpPUMEHEHUE
MaTEeMaTHUYeCKUX 3HAHUW [UIsl pelIeHHs 3afad B O0JacTH OKPY’KAaIOLIEH Cpessl,
IUIAHWPOBAHUE MOCTYNKOB M OIIEHKU X BO3MOXKHBIX IOCIEACTBUN NJISi OKPY’KaroUlei
cpeapl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIICCTBEHHOM MPAKTHUKH, TOHUMAaHUE MAaTEMaTHUYECKON HAyKH Kak
chepbl UeTOBEUECKON JIeATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHUSA
UBUJIM3AIUM, OBJIAJCHUE S3BIKOM MATEMAaTUKM M MATEMAaTHYECKON KYJIbTYypOu
Kak CpEJCTBOM T[IO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METANPEIJMETHBIE PE3YJIbTATbBI

B pesynbrare m3ydeHuss MaTeMaTUKH Ha YpPOBHE CpeIHEro oOIiero oopa3oBaHUs Y
oOyuatromierocs OyAayT cQOpMHUpPOBaHBI IMO3HABATEIbHBIE YHHUBEPCAIbHBIE YueOHBIE
NEUCTBUS, KOMMYHUKATHBHBIC yHUBEPCAIbHBIC YyUeOHBIC IEHCTBHS, PETYISTHBHBIC
yHUBEpCAIbHBIC yUeOHBIC IEWCTBHSI, COBMECTHAS JIEITEIbHOCTD.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJbHbIEe yueOHbIE [eiicTBUsI
Bba3oBblie JJornueckue 1eMCTBUA:

BBISIBJIT WM XAPAKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY TMOHATHUSAMH, (POPMYIHPOBATH OIpEaCTICHHUS
NOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKAIMK, OCHOBaHUS
11 000011IEHUS M CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh, ((OPMYIUPOBATH U IPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHbIC
U OTpHIATeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIABJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEUMS
B (haKTax, [aHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHUU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATENIBHO JOKAa3aTEIbCTBA MAaTEMaTUYECKUX YTBEPXKIACHUN
(mpsiMble M OT IPOTHBHOTO), BBICTPAUBaTh apryMEHTALMIO, MPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOIbI;



BBIOMpaTh CHOCO0O perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BBIOMpaTh Hanbojee MOAXOMANINNA ¢ YYETOM CaMOCTOSITEIIEHO BBIJCIICHHBIX
KPUTEPHEB).

Bba3oBble uccieaoBaTe/IbCKHe AeCTBUA:

UCIIOJIb30BaTh  BONPOCHI KaK MCCIECAOBATEIILCKMA  MHCTPYMEHT  IIO3HAHMS,
(GopMyIupoBaTh BOMPOCH], (DUKCHPYIOIINE MPOTHBOpEUHE, MpolIeMy, YCTaHABIUBATD
MCKOMOE U TaHHO€, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUI0, MHCHHE;

IIPOBOAUTH CAaMOCTOSITENIBHO CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, MCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYecKOTo OOBEKTa, SBJICHHs, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (popMyHpoBaTh 000OIIEHHS U BBIBOABI 10 pe3yjibTaTaM
MPOBEAEHHOIO0 HAOJIOEHHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX
PE3yJIbTaTOB, BHIBOJOB U 00OOIICHMIA;

IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MpoOLecca, a TAKXKE BbIIBUIATh
IPEAIOIOKEHUS O €70 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIISITH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOIIPOC
U JUTS pEIICHUS 3a1a9H;

BEIOWpATh WHMOPMAITMI0O W3 HCTOYHWKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATh MHPOPMAIUIO PA3IMYHBIX BUIOB M (GopM
IIPEICTaBJICHHUS,

CTPYKTYPUPOBaTh HMH(POPMAIIUIO, TPEIACTABIATh €€ B pasIuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHWBATh HAIEKHOCTh MH(GOPMAIIMH IO CAMOCTOSATEIBHO C(HOpPMYyIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBepCajibHble Y4eOHbIC NCHCTBHA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKICHHS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PELIEHUs 3a/1auyd, KOMMEHTUPOBATH
MOJIyYEHHBI PE3YNIbTAT;

B XO0/A€ OOCYXIEHHMsS 3a/JaBaTb BOMNPOCHl MO CYLIECTBY OOCYKIaeMOW TEMBI,
npo0sieMbl, pelaeMor 3ajaduu, BbICKa3bIBaTh WEH, HAllEJIEHHbIE HA MOUCK PEIICHHS,
COMNOCTABIIATh CBOM CYXKIEHUS C CYXACHUSAMHU JIpYTHX YYacTHUKOB JHaora,
oOHapyKMBaTh Pa3IMuMe U CXOJACTBO IMO3UIIMMA, B KOPPEKTHOU PopMme hopMynupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3yNbTaThl PEIICHUS 3a7adyd, JKCIEPUMEHTA, HCCIEI0BaHMUS,
MPOEKTa, CaMOCTOATENIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
Ipe3eHTallMd U 0OCOOEHHOCTEH ayJUTOPHUHU.



PeryasiTuBHbIe YHUBepCAJbHbIe YuyeOHbIE JeiicTBUsI
Camoopranu3anus:

COCTaBJISITh MJIAH, AJITOPUTM PELICHHUS 3a/1a4H, BBIOUPATH CIIOCOO PEIIeHUs ¢ YYETOM
UMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU TI03HABATEIHHON pedieKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUA ¥ MBICIHTEIBHBIX TIPOIECCOB, WX pPe3yJbTAaTOB, BIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysbTaTa PEHICHHS MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUM 3a/ayH,
BHOCHUTh KOPPEKTHBBI B JCATEIHBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHEC pe3yJbTaTa IEIW W YCIOBUSM, OOBSCHATh MPHYUHBI
TOCTYDKCHUS WITH HEJOCTIKEHHUS PE3yJIbTaTOB eI TEIEHOCTH, HAXOIUTh OITHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas ACHATCIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh MPEUMYILIECTBA KOMAaHIHON U MHANBUIYAJIbHOM pabOThI
OpU peuieHuH Y4eOHbIX 3a/4ay, NOPUHHUMATh LE€Jb COBMECTHOM JESTENbHOCTH,
IUIAaHUPOBAaTh OpPraHMU3allMl0 COBMECTHOM paldoThl, pachpenensiTb BUIbl PadoT,
JOTOBAapUBaThCA, OOCYX AaTh MNPOLECC M pe3yJabTaT padoThl, 0000IIATH MHEHHS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyXIeHus, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU
JCUCTBUS C APYTUMHU YIEHAMHU KOMAaH[Ibl, OEHUBATh KAYE€CTBO CBOETO BKJIa/Aa B OOLIHIA
OPOAYKT 1O KpUTEepUsM, CGHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJCHCTBUSI.
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MOSACHUTEJIbHAS 3AITMCKA. YYEFHBIN KYPC «AJITEBPA U
HAYAJIA MATEMATHUUYCEKOI'O AHAJIN3A».10-11 KJTACC.
YIJIYBJEHHBIA YPOBEHD

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHUS! BCEX €CTECTBEHHO-HAYy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaih3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH aireOpbl W MaTeMaTHYeCKOro aHajnu3a pa3BHBACT
yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH, JOKa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIUUA U PACCykXIaTh JEAYKTHUBHO, MCIIOIH30BAThH
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usyuenusi yueOHOro kypca «Aisredpa U Hayajia MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PEaIbHbIX CUTYaIluH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TNPUPOJE, HAyKe U MCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHbI Kypc 00JIafacT 3HAYUTEIBHBIM BOCIHTATEILHBIM TOTCHIIHAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJibTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIH3a JISKUT JESTETHHOCTHBIN IPUHIIUI 00yYEHUS.
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B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOIUE COAECPKATEIbHO-METOAUYECKUE TUHUMU: «Yucna
U BbIUKCIEHU», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJEPKATENbHO-METOANYECKUE JIMHUM H3Y4aroTCsl Ha NPOTSHKEHUM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszjaenamu. JaHHbIN
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, IS
pELIEHUs] CAMOCTOSITENBHO C(HOPMYJIMPOBAHHON MAaTeMaTUYECKON 3aJauM, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKass JUHUS «UKcia W BBIYHCICHUS) 3aBepIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaTbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYy4arolnIMMCs MHOKECTBAa HaTypalbHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYyra HCHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcss IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U e€ poJiH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHEe U
KOHKPETH3aIHS.

Jluaus «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pa3gene IlporpamMMmbl MpenycMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3afad. B
pe3yabpTaTe OoOydYarouidecss OBJAAEBAIOT PA3JIMYHBIMM METOJAMH  PEILICHUs
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palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIe yMEHHsS IIMPOKO HCIOJIb3YIOTCS MPH
UCCIIEOBAaHUM (YHKIUI C MOMOIIBIO MTPOU3BOJHOM, NPU PELIEHUH NPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
Jlannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (QopmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHMX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpJKallMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anre0panyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToauueckas JMHUA «DyHKIMM U TpaQuKA» TECHO
neperjeTaeTcs ¢ IPYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydyeHue CTelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHus 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonbllloe BHMUMAaHHE
yaensiercs: (opMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHoOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O00yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpoleccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWTh HAWIy4lllee pEIIeHUE B IPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-OKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4e€CKOTO
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aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUH pPacCO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIT O
BBIJIAIONIUXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOYKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTHUKH CIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIMIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPHU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peaibHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B TIpOIecce U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).
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COJAEPKAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue npodu. Ilpumenenue npobeil W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUWM U PEANIbHOW KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENFHOTO YKCIa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKpYTJICHHMSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herotona. Hcnosbe3oBaHue
NOJXOAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(pMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YpaBHEHHs-cielncTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAlMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbl OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWJEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppauroHanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJbl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX ypaBHEHUH.
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OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PellleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEealbHOM CUTyallMd C IOMOILBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJ]ad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHasT (DyHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoneuHo yObIBaromias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yucno e. Popmyiia ClI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM Ui PELIEHUS pEabHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.
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OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUyHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH M1 HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXO0XKICHUS HAWIIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Breruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI  Au(depeHIraIbHbIX
YpPaBHEHHU.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMU OOYYalolIerocsi Kak aKTUBHOIO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeIyp TPaKIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:
c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKONW HACHTUYHOCTH, YBAKECHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:
OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAas HJCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUSA:
c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS B HHTEpecax
3I0POBOTO M 0€30macHOr0 0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3JI0POBBIO (3I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIA DPEKHMM 3aHATHH M OTABIXA,
perynsipHasi (u3MYecKas aKTHUBHOCTH), (PU3MYECKOE COBEPILICHCTBOBAHHE MpHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0MS, MHTEPEC K Pa3TMUHBIM
chepam mpodeccHoHaTBHON NESITEIbHOCTH, CBA3aHHBIM C MATEMAaTHKON M e
MPUJIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oymyied npodeccuu u
peaM30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO M CaMOOOpPA30BaHMIO Ha TMPOTSHKEHUM BCEH
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KW3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEUICHUU MPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMAJIbHO-
PKOHOMMYECKHX IIPOIIECCOB HA COCTOSHHUE MPUPOAHOM M COLMAIBHON CpEbl,
OCO3HAaHHUE TJI00ATBHOTO XapakKTepa 3KOJIOTMYECKUX MpOOJieM, OpUEHTAIUsl Ha
NPUMEHEHUE MATeMAaTHYeCKUX 3HAHWK IS pEIIeHHWs 3amad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEeMAaTUYECKON HAyKU
Kak cepbl 4eT0BEUSCKOM JICSITEIPHOCTH, TANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTUA 1MBUJIW3ALUM, OBJIQJICHUE S3bIKOM MAaTEMaTHKH M MaTeMaTH4YeCKOM
KyJbTYpOll Kak CpEJACTBOM TMO3HAHMUS MHpPA, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAefcTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
ompeieSIeHUs] MOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIny,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (opMylnupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCAJbHbIE yUeOHbIe 1eHCTBUS
OOmenmne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO X0y PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkKIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MPE3EHTAIlUN U 0COOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS
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Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTHYECKOTO aHATN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;
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CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIIECJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pPa3jIU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;
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cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHATHUSIMU: OIpEAeIeCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKHU JICIUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;
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cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE INTAHUPOBAHM. 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Kontpoabubie IIpakTuuyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MHO0KeCTBO IECTBUTENIbHBIX YNCET.
Mmuorowiensl. PaninonanbHbie ypaBHEHUS U bu6nunorexa LIOK
1 . 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS 12 1 Bbu6mmoteka [JOK
C LIEJIBIM ITOKa3aTeleM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpEeHb N-0i CTEIICHH. 15 | Bbu6mmoteka [IOK
WppannonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
[Toka3zarenbHas ¢pyHkuus. I[lokasarenbHble bubmuoteka [IOK
4 10 1
YpaBHEHHUS https://m.edsoo.ru/1568aba3
5 Jlorapudmuueckas GyHKUIUS. 13 | bubmmnoreka HOK
Jlorapugmuueckue ypaBHEHUs https://m.edsoo.ru/1568aba3
TpUroHOMETPUYECKHUE BBIPAXKEHUS U bubmmnoreka HOK
6 22 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
7 [TocnenoBaTebHOCTH U MIPOTPECCUU 10 1 Bubmmorexa [OK
A Portp https://m.edsoo.ru/1568aba3
but6mmorekxa [IOK
8 H T 20 1 1
eripepeIBHbic GyHiii. Tlpor3soHas https://m.edsoo.ru/1568aba3
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 ) but6mmoreka [IOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB 1O TPOI'PAMME 136 10 1
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
HccnenoBanue GyHKIMA ¢ TOMOIIIBIO bu6nmoreka IIOK
1 . 22 1
MIPOU3BOTHOM https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
2 IT 0 12 1
EPROODPASHAT H HEirTerpai https://m.edsoo.ru/f11c4afd
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIMA. 14 1 bubnnorexa [JOK
TpuronomeTpuueckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
HpparnmonansHble, MOKa3aTelbHbIE U bubnnoreka [JOK
4 24 1
norapu(MHYECKUE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
5 K 10 1
OMILICKCHDIC AHeta https://m.edsoo.ru/f11c4afd
6 HarypanbsHbie u 11enbIe Yncia 10 1 buomrorexa OK
P i https://m.edsoo.ru/f11c4afd
orasatre N orap ee https://m.edsoo.ru/fl1c4afd
ypaBHEHU
but6mmorexa [IOK
8 3 16 1
IFFIL © HapaneTpavi https://m.edsoo.ru/f11c4afd
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 ) bubnunorexa LIOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB 1O TPOI'PAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Tema ypoka K];)JcI:rl(l)eCTB:I;aCOB KP P Aara 32::;2‘:;2;:121@1)03“‘3
n/n H3yYEeHHUs
pecypchbl
| MHOk€eCTBO, Onepaluy HaJl MHOKECTBAMH U 1 bu6mmoreka [IOK
HX CBOMCTBA https://m.edsoo.ru/746d5dce
. bubanoreka LIOK
2 Jluarpammpt Siinepa-Benna ! https://m.edsoo.ru/be888093
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1 bu6mmoreka [IOK
amnmapara Jijis pelIeHHs 3a1a4 https://m.edsoo.ru/4d7{95fe
Pammonanpubie ynciaa. OOBIKHOBEHHEIC U
4 ,Z[e(IJl}ITI/I‘lHLIe JpOOH, TIPOLIEHTHI 1 bubmorexa [IOK
’ ’ https://m.edsoo.ru/44dd1046
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 I[G(I:IﬂTHqHBIC JpoOH, TIPOLICHTHI, 1 bubmorexa [OK
https://m.edsoo0.1ru/d99d8c74
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii u NPOLEHTOB IS bubnnorexka [JOK
6 1
pelIeHns MPUKIAIHBIX 3a7a4 https://m.edsoo.ru/2f36a36f
7 [Tpumenenue apoOeit ¥ MPOLEHTOB ISt 1 bubnuorexa [IOK
pelIeHUs IPUKIATHBIX 3a7a4 https://m.edsoo.ru/a97a12d9
g HeiicTBuTenbHble uncia. PanimonaabHbIe U | bu6mmorexa [IOK
uppalnroHaIbHbIE YUCIIa https://m.edsoo.ru/cb723fbd
9 ApudmeTrrueckue orneparum ¢ | bubnnoreka [JOK
IEHCTBATEIbHBIMU YACIAMHU https://m.edsoo.ru/a97a12d9
10 Monaynb AENCTBUTEIBHOTO YUCIIA U €TI0 1 bu6nmoreka [JOK
CBOICTBa https://m.edsoo.ru/cb723tbd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA

OKpYTJICHU:, IPUKHUJIKA U OLICHKA pE3yJibTaTa

BBEIYMCIICHUU

bubmuorexa [JOK
https://m.edsoo.ru/a97a12d9

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

bubmuorexa [JOK
https://m.edsoo.ru/3a23acl5

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLMOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

bu6mmoreka [IOK
https://m.edsoo.ru/11lac68be

bubmuorexa [JOK
https://m.edsoo.ru/50bdf26d

bubmuorexa [JOK
https://m.edsoo.ru/775£5d99

16

MHorouieHsl ¢ 1eabMu K03PGUITUEHTaMH.

Teopema Buera

bu6mmorexa [IOK
https://m.edsoo.ru/6ec7al07

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens Al peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107

22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npukianHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Kontponbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBAa. CHUCTEMBI
JIMHEHHBIX YpaBHEHUI"

OyHKIHSL, CIOCOOBI 3aaHus QYHKITHH.

B3aumno obpatubsie pynkiun. Kommnosumus

byHKIUI

26

I'padux pyHkIMU. DIeMEeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHHA

27

28

29

OO6nacTh ornpeieeHUus] 1 MHOYKECTBO
3HaueHui pyHkuuu. Hynu ¢pyHkmm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YéETHble 1 HEYETHBIE (PYHKIIHH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

MakcumMyMbl U MUHUMYMBI (DYHKITHH.

HauOonpiiee 1 HauMeHbllee 3HaYCHUE
(GYHKINU Ha TPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas QyHKIMU

31

32

QHCMCHTapHOC HCCICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QyHKUINN

QHCMCHTapHOC HCCICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX HYHKLIUI

33

CreneHsb C LIEJIBIM IT0Ka3aTeneM. buaom




HrroTtona

CreneHb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 Herorona

35 CrenenHast GyHKIMS C HATypaIbHBIM U
1enbIM nokazatenieM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabdora: "Crenennast QyHKIHS.
E¢ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
COJIep KaIlMX CTENEHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,
CoJIep KallMX CTENeHU U KOPHU

A1 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKaINX CTENIEHU U KOPHU
Wppanumonanshble ypaBHeHUs. OCHOBHbBIE

42 METO/bI PEMICHHS UPPALMOHAIBHBIX
YpaBHEHUI
Wppannonanssbie ypaBHeHHUs. OCHOBHbBIE

43 METO/Ibl PEIIeHUS UPPALMOHATBHBIX
YpaBHEHUI
Wppannonansuble ypaBHeHHs. OCHOBHbBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH

HUPPALMOHAIIBHBIX YPAaBHEHUN




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

46 UPPaLMOHAIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUHN
CBoiicTBa U rpaduK KOPHS N-0i CTETIEHU KaK

49 GbyHKIIUU 0OpaTHO CTENEHU C HaTypajJbHbIM
IIOKa3aTeseM
CBoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK

50 (GyHKIIUU OOpaTHOM CTENEHU C HATypaTbHBIM
[I0Ka3aTesemM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-oM creneHu. MppanvoHanbHbIe
ypaBHEHHS"

5 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHsb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 IToka3zarenbHast QyHKIM, €€ CBOICTBA U
rpaduk

56 Hcnons3oBanne rpaduka QyHKIUN 715
peuieHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GQyHKIMM 115
peuieHusl ypaBHEHU I

58 IlokazarenbHble ypaBHEeHUs. OCHOBHBIE




METO/bI PEIICHUS TOKA3aTEeIbHBIX
YpaBHEHUI

ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE

59 METO/BI PEIICHMS TIOKA3aTEIbHbBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUU

61 Kontposbnas padota: "[lokazaTenpHas 1
¢yukuus. IlokazarenbHble ypaBHeHHS"

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbl 1

66 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
Jorapu@msl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX |
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

7 Hcnons3zoBanne rpaduka QyHKIUN 4715 |

pelIeHHS] ypaBHEHHI




Hcnonp3oBanue rpaduka GyHKINH 115

73 pelIeHHs ypaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/bI pelIeHUs JIorapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCMIIbHBIE IEPEXObI B PELIEHUU
JorapupMUUECKUX ypaBHEHUN

73 PaBHOCHMIIbHBIE TIEPEXObI B PELICHUU
J0rapu(PMUUECKUX YpaBHEHUI

79 KontponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

g0 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOIO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

84 OnpeIeIeHUE TPUTOHOMETPUUECKHUX

(GyHKIIUH YKCIOBOrO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUYECKHUX 1
(GYHKIMH 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPaKCHUI

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

9 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BbIpaXKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIpAKEHUN

94 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Pemennie TpUroHOMETpUUECKUX YpaBHEHUIN 1

97 PelreHne TpUroHOMETPUYECKUX YPaBHEHUM 1

98 Pemrenne TpuroHoMeTpru4ECKUX YpaBHEHHUN 1

99 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN 1

100 Pemrenne TpuroHoMeTpru4ECKUX YpaBHEHHUN 1
Konrponsnas pabora:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHNA"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS 1

nociegoBaTelbHOCTEN. MeTo




MaTeMaTUYECKON MHIYKIIUU

103

104

MOHOTOHHBIC M OTPaHUYECHHBIE
nocjenoBaTebHOCTU. McTopus aHaimmu3a
OECKOHEUYHO MAaJIbIX

Apudmernueckas nmporpeccus

105

106

107

I'eomeTpuueckas nporpeccus

beckoneuHo yObIBaromas reoMeTpudecKas
nporpeccus

Cymma 6eckoHeuHO yObIBaroIei
reOMETPUYECKON MPOrPEeCCUH

108

109

110

JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLUEHTOB
JIMHEeNHBIN U SKCIOHEHIIMATIbHBIA POCT.
Uucno e. Dopmyia CI0KHBIX POLEHTOB
Hcnons3oBanne nporpeccuu Jisi perieHus
peanbHBIX 3a/1a4 IPUKJIAJHOrO XapakTepa.
IIpodopueHTANMOHHBIIT KOMIIOHEHT

111

112

Kontponbnas padota: "[locinenoBarensHocTu
u nporpeccun”

HenpepbiBHBIE QYHKIINU U UX CBOMCTBa

113

Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMI

114

115

CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke
CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116

Metoa UHTEPBAJIOB TSI pEIICHUS
HEPaBCHCTB




MGTOI[ HWHTCPBAJIOB JIsA pCIICHUA

117
HEPaBEHCTB

118 MeTto 1 MHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a/1a4.
[IpakTuueckas padora «IIpumenenue

120 CBOWCTB HENPEPBIBHBIX (PYHKLUHN JIs

SILeHUs 3a/1au». HEeHTAMOHHBIH
IIpodopuenranno
KOMIIOHEHT
epBasi U BTOpasi IPOU3BOJIHbIE (DYHKLINUU

121 I1 y

122 Onpenenenne, reOMETPUYECKUI CMBICIT
MPOU3BOIHOM

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIII

125 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIIUN

126 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINH

127 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUI

128 IIpon3BoHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIIUN

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULINU QYHKIUI

130 IIpon3BoHast CyMMBI, IPOU3BEACHMUS,

YaCTHOT'O ¥ KOMITO3UIMU (QYHKIUH

131

Kontponbnas padota: "[IponsBoanas”




[ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIHS

132 - 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 Hrorosas koHTpobHas paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHIEe, cUCTEMAaTH3AIUS 1
3HAHUU
OBUEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

HpI/IMeHeHI/IC HpOHSBOI[HOﬁ K UCCIICJOBAHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTB U 3KCTPEMYMBbI

KoaunuecTBO 4acos

Bcero

K KP

1P

JaTa nzydyeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeneHne MponU3BOJHON K HCCIIEI0BAHUIO
(GyHKUIMHA HAa MOHOTOHHOCTb U 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCIICAOBAaHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI
IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO

3HAa4YeHHUs1 HeTIPephIBHOM (pyHKIMM Ha
OTpe3Ke

Haxoxnenne HauboIb111er0 1 HAUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM PyHKINU Ha
OTpE3KE

10

Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINK Ha
OTpE3KE

HaXO)KI[CHI/Ie HanOOJIBIIECr0 ¥ HAUMEHBIIIETO




3HA4YEHHUs1 HeTPEPHIBHOHN (pyHKIMH HA
OTpe3Ke

11

12

13

14

Haxoxnenne HanOoIbIIero 1 HAUMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH HA
OTpe3Ke

Haxoxaenne Haubo1b111ero 1 HaUMEHbILIET0
3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha
OTpe3Ke

[IpuMeHeHne npon3BOIHOM 1JIs1 HAXOKAECHUS
HaWJIy4llEero peeHus B IPUKIaIHbIX
3agavax. [IpoopueHTANMOHHBIH
KOMIIOHEHT

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HAXOXKACHUA
HaWJIy4dIICTO pCHICHUSA B IIPUKIIAIHBIX
3agadax

15

[IpumeneHnne npou3BOTHOM IS
ompeJielIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIION UITu
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyJIoN HiIn
rpaduKom

17
18

Komnozunus ¢pyHkuit

Komnozunus yHkuumit

19

20

Komnozunus ¢pyHkuit

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH




I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TUIOCKOCTH

” KontponsHas padora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHON"

” [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaX0XIEHUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIie 3IeMEHTAPHBIX (QYHKITUH.
[IpaBuia Hax0X/1€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
WHTerpaia

7 Boruncnenue onpenenéHHOro uHTerpaia mo
dhopmyne HeroTona-Jleitonuna

)% Boruncnenue onpenenéHHOro HHTerpaia mno
dhopmyne HeroTona-Jleitonuna

79 [IpuMmeHeHne nHTEerpana Ui HaXOXKACHUS
Ioaiel MIOCKUX GUryp

30 [TpumeHeHne UHTErpaa Al HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX
YpaBHEHUI

0 [Tpumeps! pemenuit AudpepeHnambHbIX
ypaBHEHUH
MatemaTtnueckoe MOJEIUPOBAHHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIIBIO U PepeHITHATEHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoobpazHas u




uHTerpan”

Tpuronomerpuyeckue GyHKIIH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U IpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U IrpauKu
OTb60p KOpHEH TPUTOHOMETPHICCKHUX

40 YpaBHEHUI C TTIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpU4YECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpUUECKNX HEPABEHCTB 1

47 Pemenne TpUroHOMETpUUECKUX HEPABEHCTB 1

48 Kontponbras padota: "['padukn 1




TPUTOHOMETPUYECKHUX (QYHKITHH.
TpuronomeTpuieckue HepaBeHCTBA"

OcHoBHBIC MCTO/JbI pCHICHUS MMOKAa3aTCIbHBIX

49
HEPaBEHCTB

50 OcHOBHBIE METOBI PELICHUS TOKA3aTEeIbHbBIX
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI PELICHUS TTOKa3aTEIbHBIX
HEPaBEHCTB

5 OcCHOBHBIE METO/IbI PEIICHUS TIOKa3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
norapu)MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
HpPpAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
HppALMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IBI pEIIECHUS
HUPpAIMOHATILHBIX HEPABEHCTB

61 I'padmyeckue MeToabl perieHus

UppalMOHATIBHBIX YpaBHEHUI




62

I'padmyeckue MeToAbI perieHUs
UppaIMOHAILHBIX YPaBHEHHH

63

64

I'padmyeckue MeToAbI perieHUs
[I0KA3aTENIbHBIX YPAaBHEHU N

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToabI pemieHUS
norapu()MUYECKUX ypaBHEHUI

66

67

I'padmyeckue MeToabI pemieHUsS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapu)MUUECKUX HEPABEHCTB

68

I'paduueckue METOIbI pELICHHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHUH

69

70

71

72

I'paduueckue MeToabI peIICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUI

I'paduueckue MeTo bl peLeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

KonTponbnas pabora: "UppannonanbsHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpanyeckas u




TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOT'O YHCiIa

KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

77 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oit ctenesu u3
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMILJIEKCHOTO YHUCIIa
[IpuMeHEeHNEe KOMIUIEKCHBIX YNCEN IS

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aga4. IIpoopueHTAIMOHHBIH KOMIIOHEHT

%) KonrtponsHas padora: "KomiuiekcHsie
gucia"

83 HarypanbHsle u niensle yucna

84 HarypainbHsle u niensle yucia

g5 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX
qucen

26 [IpumeHeHne NpU3HAKOB AETMMOCTH LIENIBIX

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX

87 yucen: HOJl u HOK

%8 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIEITBIX
gucen: HOJl u HOK

29 [IpuMeHeHne NPU3HAKOB IETUMOCTH LEIIbIX
YHCeN: OCTaTKU 110 MOJYJIO

90 [TpuMeHeHre TPU3HAKOB IETMMOCTH IEITBIX
YHCeN: OCTaTKU IO MOJYJIIO
[TpumMeHeHne TPU3HAKOB IETMMOCTH IEITBIX

91 yuces: aropuT™ EBknnia ams pereHus
3aJa4 B IEJIBIX YK CIax

9 Kontponbnas padota: "Teopus menbix
yucen"
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUS

05 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN
OCHOBHBIE METO/IbI PELICHHSI CUCTEM U

96 COBOKYITHOCTEW HPPaLlMOHAIBLHBIX
ypaBHEHUU

97 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHBIX YPaBHEHUH

08 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U

COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHUI




99

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
YpaBHEHUI

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

101

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3NUYHBIX 001aCTe HAYKH U PeaTbHOM
YKU3HU, HHTEPIIPETALUS TI0JTy4EHHBIX
pe3yJIbTaToOB

102

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PEeaTbHOM
YKU3HM, HHTEPIIPETALUs OJIy4EHHBIX
pe3yJIbTaToOB

103

IIpuMeHeHrEe HEPAaBEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
YKWU3HH, HHTEPIIPETALUs OJTy4YEHHBIX
pe3yJIbTaToOB

104

105
106

Kontponbras padorta: "Cuctemsr
palrOHAIBHBIX, HPppAllMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapupMUUecKux
ypaBHEeHUN"

PanunoHannHBIC YpaBHCHHU C I[TapaMCTpaMU

PanmonansHble HepaBeHCTBaA ¢ TapaMeTpamMu

107

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu




108

HppanuoHaibHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109

110

HppauunoHaibHble CUCTEMBI C ITApaMeTpaMu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

112

113

IlokazarenabHblE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs, HEPaBEHCTBA
C mapameTpaMu

Jlorapugmuyueckue cUCTEMBI ¢ TapaMeTpamMu

114

115

Tpuronomerpudeckrue ypaBHEHUS C
napameTpamu

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116

TpuroHomeTpu4ecKue CUCTEMBI €
rapameTpamu

117

118

119

120

ITocTpoeHue u ucciaenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAaIUH C IOMOUIBIO YPABHEHUH C
rapameTpamu

[TocTtpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJENEN PeabHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapaMeTpamu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN PeabHbBIX
CUTYalHi C MOMOIIBIO CUCTEM YPABHEHHM C
rnapaMeTpamu

KonrtponsHas pabdora: "3anaun ¢




napamerpamu”

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121 3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOopenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencraa"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncrna"

126 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencraa"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "l[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoanas n e€ npumeHenue"

129 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

132 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "OyHKUN"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

134 HroroBast koHTpobHAs paboTa




135

HToroBast KOHTpOJIbHAs paboTa

136

OBHIEE KOJIMYECTBO YACOB 110 IIPOI'PAMME

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUHI

136

10




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kox npoBepsiemoro
pe3yJabTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHEro o01ero 06pa3oBaHus

Yuncna v BEIUUCICHUS

1.1

1.2

1.3

OnepupoBaTh MOHATHSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, TPOICHTHI

BrmonsaTs apI/I(bMeTI/I‘leCKI/IC oncpanrun C panruoHaJIbHbBIMU n
HeﬁCTBHTCHBHBIMH qucjiaMu

BrImonHaTh HpI/I6JII/I)KéHHI)IC BBIYHCIICHH, HCIIOJIb3YyA mpaBujia
OKpYIUICHUA, ACJIAaTh IPUKUAKY U OLCHKY pE3yJibTaTa BBIUMCIICHUH

1.4

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOU CTENEHU;
UCTIOJIB30BATh MOAXOAIIYI0 (OPMY 3aIHCH ACUCTBUTEIBHBIX YHCENT IS
peLIeHUs TPAKTUYECKHX 3a]1a4 U MPEICTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSMH: CUHYC, KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; HCIOJIBb30BaTh 3allUCh IIPOM3BOJBHOIO YyIia 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIIH

ypaBHeHI/I}I " HECPABCHCTBA

2.1

OrnepupoBaTh MOHATUSMU: TOXIECTBO, YPaBHEHHUE, HEPABEHCTBO, 1IETIOE,
panMoHaIbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

23

24

BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH H
pemars TPUrOHOMETPUYECKHUE YPABHEHUS

BeimonHATe npeoOpa3oBaHus LENbIX, pAMOHAIBHBIX U UPPAlMOHATIBHBIX
BBIDAXKEHUM M pellaTb OCHOBHBIE THUIIBI LEIbIX, PALUMOHAIBHBIX H
HMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHUA W HCPABCHCTBA I PCIICHHUA MATCMATUUYCCKHUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

2.5

MopenupoBaTh peanbHBIE CHUTYallMM Ha S3BIKE aireOphbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHU S, HEPABEHCTBA IO YCIOBHIO 3aJa4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENIU C MCTIOIb30BAaHUEM allfapara ainreopsl

3.1

OyHKIMK U TpaduKH
OnepupoBaTb MOHATUSAMH: (YHKIHS, CHOCOOBI 3aJaHus (PYHKIUH,

o0nacTh OmpeneNieHus] M MHOXECTBO 3HAuYeHUH (QyHKUIUH, Trpaduk
(byHKIMH, B3aUMHO 00paTHbBIE (PYHKIIUH

3.2

OnepupoBaTh MOHATHUSAMHU: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYJIH
(GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA

53



33 Hcnonb3oBate rpaduku QyHKIMHA 111 pELIeHUs] ypaBHEHU N
34 Ctpouts W 4YHTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUHOU
' (GYHKINH, CTENEeHHON (DYHKIMH C IIETTBIM TOKa3aTesIeM
Hcnonwp3oBarh rpaduku ¢GyHKIUI A7 HCCIEIOBaHMS TPOIECCOB U
15 3aBHCHUMOCTEH NpH pEelIeHHH 33/Jay U3 JAPYTuX Y4YeOHBIX MPEIMETOB U
' peasibHOM  JKWM3HM, BbIpaXkarb (opMmyJamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHITHSIMH: TIOCIEIOBATEIBHOCTh, apuPMETHUECKAs W
' reoMeTpHuuecKas Iporpeccun
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBaromasi reoMeTpuyecKas
4.2 mporpeccusi, cymma O€CKOHEYHO YOBIBAalOIIEH Te€OMETPUUYECKOM
MIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrpeccHid s
' pEIICHUS peasbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTHKa
5.1 OrniepupoBaTh NOHITHSAMU: MHOKECTBO, ONIEpPAI[UU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar Jjig  ONHUCAHUS
5.2 pealbHBIX IPOLIECCOB U SBICHUM, MPU PELICHUH 3a1ad U3 JPYTUX
y4eOHBIX MPEIMETOB
53 OnepupoBaThb  MOHATHUSMHU:  OINpPENEICHHE, TEOpeMa,  CJEACTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yabTarta
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATUSMH: HaTypajdbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JEIUMOCTH LEJIbIX YHCEN, pa3IoKeHUE YKClia Ha MPOCThIe
MHOKHUTENH JIJIS1 PEIICHUS 3a7a9
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTeleM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHCIIA, ACCATUYHBIC U HATYpaIbHBIC
' JorapudMBsI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumeHsiTh CBOMCTBa CTENEHHW [UIsi MpeoOpa3oBaHUs  BBIPAKEHUH,
2.1 OTIEpUPOBATh TOHSATHUSAMH: TOKA3aTEILHOE YpPaBHEHHE W HEPaBEHCTBO;
pemiaTb OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
2.2 BrimonHsaTe  mpeoOpazoBaHMsl BBIPAKEHHM, COJEpXKAIMUX JIOTapU(MBL;

54




ONEpPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPAaBHEHUHM U HEPABEHCTB

23

24

Haxoauts perieHus npocTelIux TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHUAMU: CUCTEMA JIMHEMHBIX YPaBHEHUW M €€ peLIeHUE;

HCITOJIH30BaTh CUCTEMY JIMHEHHBIX YPAaBHCHUM JJI PEIICHUS MTPAKTUYECKHUX
3a1a4

2.5

Haxonuts pemeHus npocTeNnx CUCTEM U COBOKYITHOCTEH PAallMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYalldd Ha SI3bIKE alreOphl, COCTaBIATH
BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHIO 3aJ]1ayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM alllapaTa ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIHH, HauOOJIbIIee |
HalMeHbllIee 3Ha4eHUs (YHKIMHM Ha IPOMEXYTKE; UCIOJIb30BaTh UX UL
uccieoBaHus QyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHUAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON U
TPUTOHOMETPUUYECKMX (QYHKIMI; W300pakaTb WX Ha KOOPAMHATHON
IJIOCKOCTH U MCIIOJIb30BATh JUIS PELICHHS YPABHEHU U HEPABEHCTB

3.3

3.4

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH Tpa)MKK JIMHEHHBIX YpaBHEHHMA
Y UCITOJIB30BAaTh UX JUJIS PELICHUs CUCTEMBI JIMHENHBIX YPABHEHUI

Hcnonb3oBate rpadukn ¢GyHKUMHA A7 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 ApyruxX y4eOHBIX TUCIMITINH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIMSA, IPOU3BOIHAS (DYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN M (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
pelieHus 3aaad

Haxoaute IMPONU3BOJAHBIC DJICMCHTAPHBIX (bYHKHHﬁ, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU, HACTHOI'O (bYHKI.[PIfI

43

Hcnonp30BaTh  NPOM3BOAHYIO  JUIsl  WCCIENOBaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NMPUMEHSTHh PE3yJIbTaThl HUCCIEIOBAaHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

4.5

Hcmons30BaTh IMPOU3BOAHYIO JJI1 HAXOXACHHA HAWITy4dIIEerO PCIICHHUA B
MPUKIAAHBIX, B TOM YHCJIC COONNAJIbHO-O3KOHOMUYCCKHX, 3aaadax

OHepI/IPOBaTL IIOHATHUSAMU r[epBoo6pa3Ha51 U HUHTCrpall; IIOHUMATb
I‘eOMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/‘I CMBICJI UHTCI'paJia

4.6

Haxoauth mepBooOpa3HbIe JIEMEHTAPHBIX (DYHKIHHA, BEIYACISATH HHTETPAI
o popmyne HeroTona — Jleitbnuia

4.7

Pemars IMPUKIAAHBIC 3ada4i, B TOM YUCIIC COLUAIbHO-DKOHOMHWYCCKOIo "
(u3nvecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAJIN3a
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ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Koxa
1 Uuncna 1 BEIUKUCICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE M JICCATHYHBIE APOOM, TPOLCHTHI,
11 OCCKOHEUYHBIC MepUoInIecKre Apodu. AprupMETHIECKHE ONEepaIiK C PAIIMOHATBHBIMU
' YrcIaMu, peoOpa3oBaHus YHCIOBBIX BbIpakeHuH. [Ipumenenune apoOeil u mpoueHToB
JUTSL peIlICHUs MPUKIIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIIC 3HAHUM U peabHOM KU3HU
JeticTBuTenbHbIE YKciia. PanioHanbHbIe M UppallMOHAIbHBIC Ynciaa. AprupMETHICCKUE
1.2 Oomnepaluu C JCHCTBUTEIbHBIMU YHCIaMH. [IpuOnvk€HHbIE BBIYMCIICHHS, TpaBUiIa
OKPYTJICHUS, TPUKUIKA U OIICHKA PE3yJIbTaTa BEIUUCICHUN
Crenens ¢ nenbiM okaszareneM. CtanaapTHas (opma 3alucH 1eHCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonb3oBaHue MOAXOIAIICH (OPMBI 3alMCH JICHCTBUTEIIBHBIX YHCEI IS PEIICHUs
MPAKTUYECKUX 3a7]a4 ¥ IPEACTaBICHUS JaHHBIX
14 ApudmeTndeckuii KOpeHb HaTypalbHON cTeneHu. JleHcTBusS ¢ apuMeTuuecKuMu
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHT€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30OBaAHUS
2 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' (hopMyIbI
)3 VpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Merton
' UHTEPBAJIIOB
24 Pemienue nensix u ApoOHO-pallMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemienne uppaiimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pelnienne TpUroHOMETPUYECKUX YPaBHEHU N
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKU M peaIbHOMN JKU3HH
3 OyHKIWH U TpaduKu
31 OyHKnus, cnocoOwsl 3amaHus QyHKimu. ['paduk dyakuun. B3aumHo oOpaTHBIE
' byHKIHH
39 O6nacte ompeneneHUss W MHOXECTBO 3HaueHud ¢GyHkiuu. Hymmu dyskuum.
' [TpomexyTkH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (PyHKIIUN
3.3 Crenennas (yHKIMSI C HaTypaJbHBIM U IIEJBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
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CoiicTBa u rpaduk KOpHS n-0il cTeNeHn

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAENiCeHUe TPUTOHOMETPUUYECKUX (HYyHKUIUN
YHICJIOBOT'O apTyMEHTa

Haugama MmaTemMaTH4ecKOro aHajn3a

4.1

4.2

[TocrnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBaloIIeld TIeoMEeTPHUYeCKOn
nporpeccur. @Dopmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE NPOrpeccuu st
pelIeHus: pealibHbIX 3a/]1a4 MPUKIAJHOTO XapaKTepa

MHoOKeCTBa U JIOTHKA

5.1

MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCAaHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, PHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

52

OnpeneneHHe, TEoOpEMa, CICACTBUEC, 10KA3aTCILCTBO

11 KUIIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

Yucna ¥ BRIYUCICHUS

1.1
1.2

Harypanbnsie u nensie yncna. [Ipu3Haky 1eMMOCTH LEIbIX YUCEI

Cremnens ¢ palluOHAJIBHBIM ITOKA3aTCJICM. CBoliCTBa CTEIICHU

1.3
2

Jlorapudm yucna. JlecaTuyHble U HATypajJbHbIE JOrapu(MbI

YPaBHeHI/IH 1 HECPABCHCTBA

2.1
2.2

[Ipeo6pa3oBanue BbIpaxeHH, copepKaluX Jorapu@msl

Hpeo6pa30BaHHe BBIpa)I(eHI/IfI, COJACPpKaUX CTCIICHU C pallMOHAJIBHBIM ITOKA3aTCJICM

23
24

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

ITokazaTenbHbIE YPaBHCHUA U HCPABCHCTBA

2.5

2.6

2.7

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

CucreMbl TMHENHBIX YpaBHEHUH. Pelenne npukiaaHbIxX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUN

CucteMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/IP'I 1 HCPABCHCTB

2.8

IIpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX 3a]1a4
W 3aJ1a4 U3 pa3IMyYHbIX 00acTell HAyKH U pealibHOM KU3HU

OyHKUUHU U TpadUKU

3.1

Oyuknus. I[lepuonnueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIUH.
MakcumymMbl 1 MUHUMYMbl GyHKIuU. HauOonbliee M HauMeHblee 3HAUYEHUE
(GYHKIHU Ha TPOMEKYTKE

3.2

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPpadUKU
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33

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX YYEOHBIX MPEAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBabIe hyHKIIMU. MeTO HHTEPBAIOB VISl PEIICHUS HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [TpousBoaubie 3naeMeHTApHBIX (yHKIUNA. DOpMyINbl HAXO0XKIECHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QDYyHKIIUI
[IpumeHeHre mTPOU3BOIHOM K HCCIEAOBaHUI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOM /JIsI HAXOXKICHUS HAWIYYIIEro PEIICHHUS B MPUKIIAIHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NYECKUil CMbICI. Bolurcienue uHTErpana mo

dopmyne Hetotona — JleiiOnuna
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus

Brnanenne meromaMu 10Ka3aTeNbCTB, AJTOPUTMAMM pPELIEHUs 3a7ad; yMEHHE
(GopMyIHpOBaTH M ONEPUPOBATH MOHATUAMU: ONpEICICHHE, aKCHOMa, TEOpeMa,
CJIeZICTBUE, CBOMCTBO, IIPU3HAK, JJOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIIMPOBKHY;
OpUMEHATh UX; yMeHue (opMmynupoBaTh 00paTHOE U IMPOTHBOIIOJIOKHOE
YTBEp)KJEHHE, NMPUBOIUTH MPUMEPbl U KOHTPIPHUMEPHI, HUCHOIB30BATh METOJ
MaTeMaTHYECKOW WHIYKIMW; TPOBOAUTH JOKa3aTeNbHBIE PpaCCYXICHHS TpU
pELIeHUH 3a/1a4, OLEHUBATh JIOTHYECKYIO MPaBHJIBHOCTh PAacCyKICHUH; yMEHHE
ONEpPHPOBATH  TOHATHSAMU: MHOXECTBO, MOJMHOXECTBO, OIEpalud Haj
MHOECTBaMH; YMEHHUE MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyis
OTIHCAHMsI PEAJHHBIX MPOLECCOB U SBJICHUHA U MPH PEUICHUU 33/1a4, B TOM YHUCIIe
U3 Jpyrux Yy4deOHbIX INPEAMETOB; YMEHHME OIEepHpOBATh HOHATUAMH: TIpag,
CBSI3HBIN Trpad, nepeBo, LUK, rpad HA IJIOCKOCTH; YMEHHE 3a/laBaTh H
OMHUCBIBATh I'padbl pa3IMYHBIMKU CIIOCOOAMM; MCIIONB30BaTh rpadbl MpU pelIeHnn

3aaad

YMeHue onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTEIEHD C
LEJIbIM IIOKa3aTesIeM, KOPEHb HaTypaJbHOM CTENEHHU, CTENEHb C PAalMOHAIbHBIM
nokaszaresjeM, CTeleHb C JACWCTBUTENbHBIM IIOKa3zaTeseM, Jorapupm uucia,
CHHYC, KOCHHYC W TAaHI€HC IIPOM3BOJIBHOIO YHCJIA, OCTAaTOK II0 MOIYJIIO,
palMOHAIBHOE YKCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA HATypaJbHbIX,
LEIbIX, PANMOHAIBHBIX, JCHCTBUTEIBHBIX YHUCEN, YMEHHE HCIIOIb30BAThH
NpPU3HAKU JETMMOCTH, HAaUMEHBIINH OOLIUI JenuTens M HauMeHbllee oOIee
KpaTHoOe, alropuT™ EBKIIMJIa IIpU pemIeHuM 3aJad; 3HAKOMCTBO C Pa3jJuYHbIMH
MO3ULIMOHHBIMU CHUCTEMaMH CUHCIICHUs; YMEHHUE BBIIOJHATh BBIYKUCICHUE
3HaYeHU M mpeoOpa3oBaHUs BBIPAXKEHUN €O CTENEHSMU U Jiorapudpmami,
npeoOpa3oBaHusl JIPOOHO-pallMOHANBHBIX BBIPAXKEHUH; yMEHUE OIepHpOBaTh
MOHATUSIMH: MIOCJIEI0BATEIbHOCT, apudmernyeckas mporpeccus,
reoMeTpuyueckass Imporpeccus, OecKOHeuHO yObIBarolasi reoMeTpuiecKas
IIPOrPECCHsl; YMEHHUE 3a1aBaTh IOCIENOBATENBHOCTH, B TOM YHCJIE C MOMOILBIO

PECKYPPCHTHBIX (I)OpMyJ'I; YMCHHUEC ONICPUPOBATH MOHATUAMHA: KOMIIJICKCHOC YUCIIO,
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COMPSKEHHBIE KOMIIJIEKCHBIE YMCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4MCIIa,
(dopMa 3anmucu KOMIUIEKCHBIX 4yucell (FreoMeTpudeckas, TPUrOHOMETpHUYEcKas U
anreOpanyeckas); yMETb  HPOHM3BOJIUTH  apu(METHUECKHE  JCUCTBUS  C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUS KOMIUIEKCHBIX
qlCeJl; ONEPUPOBATh MOHATUAMU: MaTpuua 2x2 u 3x3, onpeaeauTellb MaTPULIbI,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue  omepupoBaTh  IOHATHSAMM:  palMOHAJIbHbBIE, HPPALMOHAJIBHBIE,
NoKa3aTeJbHbIE,  CTENEeHHble,  JOrapu(MHUYECKHUE,  TPUTOHOMETPUUECKUE
YPaBHEHMsI U HEPABEHCTBA, UX CUCTEMbI, YMEHME OIEPUPOBATh MOHATUAMU:
TOXJIECTBO, TOXKJIECTBEHHOE NIPe00pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH M HEPAaBEHCTB, PABHOCUJIBLHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpPaBHEHMs, HEPABEHCTBA M CHCTEMbI C IOMOILBIO Pa3IUUYHBIX
npuéMOB; pelaTh ypaBHEHMs, HEPaBEHCTBA M CHUCTEMBbl C IapaMeTpoM;
OPUMEHSTh  ypaBHEHHWs, HEPAaBEHCTBA, MX CHUCTEMbl JJS  PELICHUS
MaTeMaTHUYeCKUX 3ajjad M 3a7iad M3 pasIMYHbIX O00JIacTed HayKu M pealbHOMN

KHU3HU

YMeHue  omepupoBaTh — MOHATHSIMH:  QYHKIHUS, UYETHOCTh  (PyHKIHH,
NEPUOANYHOCTD (DYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YyHKITUH,
SKCTpeMyM (YHKIMHM, HauOoOJIbIIee W HaWMEHbIee 3HA4YeHHS (QYHKIUU Ha
IPOMEXKYTKe, HelpepbiBHAs (YHKIIHS, aCUMITOTH Tpaduka QYHKIMH, TIepBasi U
BTOpas TMpOW3BOJHAsA (QYHKIMH, TEOMETPUUYECKUA U (PUIUYECKHH CMBICI
MIPOM3BOJHOM, TepBooOpa3Has, OMpPENENEHHBIN WHTErpanx, yMEHHE HaXOIUTh
ACUMIITOTHI Tpaduka QYHKIMH; YMEHHE BBIYUCISTH TPOU3BOJIHBIE CYMMBI,
MPOU3BENCHUS, YACTHOTO W KOMITO3UIIUU (YHKIUH, HAXOAWTh YpaBHEHHE
KacatelmbHOM K Tpaduky (QYHKIMU; YMEHHE HAXOAUTh IPOU3BOIHBIC
DIIEMEHTApHbIX  (QYHKIHMH; yMEHHE  HCIOJIb30BaTh  MPOU3BOAHYIO  JUIS
ucciaenoBanus (QyHKIMA, HAaXOAUTh HAWOOJBIINE W HAUMEHBIIUE 3HAYEHUS
byHKIMI; CcTpouTh TpadUKM MHOTOWICHOB C HCIOJNH30BAHHEM arlapara
MaTEeMaTUYeCKOr0 aHajiu3a, TMPUMEHSTh TMPOU3BOJHYIO JUIA HAXOXICHUS
HaWJIy4llIero pelieHusl B IPUKIAJAHBIX, B TOM YHUCIE COLUATbHO-IKOHOMUYECKUX
U (QU3MYECKUX 3a/ladax; HAXOAWUTh IUIOMAIH U OOBEMBI (PUTYp C TOMOIIBIO
WHTErpajia; MPUBOIUThH MIPUMEPHl MATEMATHUYECKOTO MOAECIUPOBAHUS C TTIOMOIIBIO

nudpepeHIHATbHBIX YPaBHEHUN

YMeHue onepupoBaTh MNOHATHAMU: Tpaduk ¢GyHKuMH, oOparHas (yHKIMS,
KOMIO3UIMS  (QYHKUMH, JHUHEHHas (QYHKOMS, KBajapaTHuHas  (QYyHKIMS,

paunoHanbHas (YHKUHMS, CTeTeHHas (QYHKIHS, TPUTOHOMETpUYECKUEe (DYyHKITHH,
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oOpaTHbIe TPUTOHOMETPUUYECKHE (YHKIIMH, TIOKa3aTelbHas U JorapupMUuecKas
(GYHKIMH; yMEHHE CTPOMTh TpapUKH W3YYEHHBIX (YHKUUH, BBIIOIHAT
npeoOpazoBanus TpaduKoB (YHKIMH, UCHOIB30BaTh TpapUKU s H3YUCHHS
IPOLIECCOB M 3aBUCHMOCTEH, TP PEIICHUH 3a4a4 U3 IPYTUX Y4eOHbIX IPEIMETOB
U 337a4 M3 pPEaTbHON >XU3HU; BBIpaXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMUMHAMU; HCIIOJb30BaTh CBOWMCTBA M rpaduku (QYyHKOMH JUId peIIeHHS
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C IapamMeTpaMu; H300paxarb Ha KOOPJUHATHON

IIJIOCKOCTH MHOXKECTBaA peH_ICHI/Iﬁ ypaBHeHHfI, HEPaBCHCTB U UX CUCTEM

YMeHune peuiatb TEKCTOBBIE 33J]a4l Pa3HbIX TUIIOB (B TOM YHWCIIE HA MPOILIECHTHI,
O M YacTH, Ha JBWKEHHE, padoTy, CTOMMOCTh TOBApOB M YCIyT, HAJIOTH,
3aJaud W3 OONacTH YIPaBJICHUA JIMYHBIMH M CeMEHHBIMU (DHUHAHCAMM);
COCTaBJIATh BBIPAXKCHHUS, YPABHECHHS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJa4uM, WCCIIEN0OBaTh MOJYYEHHOE pEIIeHHWE M OLIEHHWBATh MPaBAONOI00HOCTD
pe3yJIbTaTOB; YMEHUE MOJEIUPOBATh PEATIbHBIE CUTYallMy HA SI3bIKE MAaTEMaTUKH;
COCTaBJIATh BBIPAXKCHMUS, YPABHEHMS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBHIO
3a/1a4d, HCCIENO0BaTh IIOCTPOCHHBIE MOJEIHM C MCIOJb30BAaHUEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue omnepupoBarh MOHATHSAMHU: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOoJiblllee W HAMMEHBIIEE 3HAUEHUs, pa3Max, JUCIEpPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe W3BJIeKaTh, WHTEPIPETUPOBATH
uH(opMaInoo, NpPENCTAaBIEHHYI0 B Ta0nWIax, Ha auarpammax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa pEANbHBIX IMPOLIECCOB U SIBIEHUW; MPEICTaBIAThH
uH(pOpMAIKIO C MOMOIILI0 TAOJIUI] U JUATPAMM; HCCIIEIOBATh CTaTUCTUYECKHE
JTaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TpadUYecKUX METOJOB M IIEKTPOHHBIX
CPEICTB; rpaduuecKkd HCCIeI0BaTh COBMECTHBbIE HAONIONEHUS C TMOMOIIbIO

AuarpaMm pacCCruBaHusd U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh MOHATHSMH: CIy4alHbBI ONBIT M CllydallHOE COOBITHE,
BEPOSITHOCTh  CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpadUUecKUX METOJOB; MPUMEHSATH (OPMYIIbI CIOKEHUS U
YMHOXXEHUS BEPOSTHOCTEH, OpMYITy OJTHOM BEpOsTHOCTH, hopmyiy bepHymu,
KOMOHMHATOpHbIE (aKThl U (OPMYJIbI; OLIEHMBATh BEPOATHOCTH peaTbHBIX
COOBITHH; yMEHHE  ONepUpoBaTh  MOHATHAMU:  CIydyailHas  BeJIMYMHA,
pacripeieieHue BEpOSATHOCTEW, MaTeMaTHMYecKoe OXUAAHHUE, IUCIEepCUs U
CTaHJApTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, (PYHKUUHU paclpeneieHus U
IUIOTHOCTA PAaBHOMEPHOIO, IOKA3aTEIBHOTO M HOPMAJIBHOIO PACHpPENEICHUM;

YMEHUE HCIIOIb30BATh CBOMCTBA HW3YYCHHBIX pPACHPENCICHUN [UI PELICHUS
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3a[a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJBIINX YHCEN, METO/bI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE HPUBOAUTH IPUMEPBI IMPOSBICHUS 3aKOHA OOJBIINX
Yucen B TPUPOAHBIX W OOIIECTBEHHBIX SBICHHIX; YMEHHE OIEPUPOBATH
MOHATHAMM: COUYETaHUE, IEPECTAHOBKA, YUCJIO COYETAHNUMN, YNCIIO MEPECTAaHOBOK;
6unom HploTOHA; yMeHHE MPHUMEHSATh KOMOMHATOpPHBIE (PAKTHI M PACCYKACHUS
JUI PEUIeHUs 3aay; OLEHUBATh BEPOSITHOCTH PEalbHbIX COOBITHI; COCTaBIATH

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATD NIOJyYCHHBIA PE3yJIbTaT

10

11

YMeHue onepupoBaTh MOHSATHUSMU: TOUKA, MpsiMasi, TJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, Jy4, BEJIMUMHA YIJa, IUIOCKUI yroj, ABYTPAaHHBINA yroj, TpEXTpaHHBIA
YIoJl, CKpPEUIMBAIOIIMECS MpsIMble, MapaJUICIbHOCTh W TEPIECHIUKYISIPHOCTD
OpSMBIX M IUIOCKOCTEH, yTroid MEXIy MpSAMBIMH, YIOJd MEXIy MpsAMON H
IJIOCKOCTBIO, YIOJI MEXKY IIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
pacCTOSIHUE MEXAY MPAMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMHU; YMEHHE
WCIIOJIb30BAaTh MPH PEUICHUH 3a7a4 H3y4eHHbIC (DAKTHl U TEOPEMbI TUTAHUMETPHH;
yMEHHE OIICHHBAThb pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHUPA; CTPOUTH
MaTEeMaTUYECKHE MOJIETH C MOMOIIBI0 T€OMETPUYECKUX TOHSITHI W BEJIUYHH,

peumiaTth CBA3aAHHBIC C HUMHU ITPAKTUYCCKUC 3ada4r

YMeHue omepupoBaTh IMOHATUAMH: IUIOWAAb (Urypbl, 00BEM (UIypHI,
MHOTOTPaHHMK, IPaBUJIbHBI MHOTOIpDAaHHUK, CEYEHHE MHOTOTrpaHHMKa, KyO,
napajjenenunes, MnpusMa, OUpamuaa, (urypa M TOBEPXHOCTh BpAlICHUS,
HWIMHIpP, KOHYC, IIap, cdepa, miomanab cdepsl, IUIONAaab I[OBEPXHOCTH
OUpaMUbl, TPHU3MBI, KOHycCa, LWIMHApA, O0BEM KyOa, MPsIMOYTOJIbHOIO
napajuiejenunea, NUpaMyuabl, TPU3MBbI, IWIMHAPA, KOHyca, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEUEHUS KOHYCA U LIWINH/IPA, TAPAJIJIENIHBIE OCU WM OCHOBAHHUIO,
CeYeHHe IIapa, IJIOCKOCTh, Kacaromasics chephl, HUIMHApPA, KOHYCa; YMEHHUE
CTPOUTh CEYEHHWE MHOTOIpaHHHMKA, H300paXkaTb MHOTOTPAHHUKH, (UTYpBI U
MOBEPXHOCTU BpAIllEHUs, UX CEUEHHUs, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX
CpEe/CTB; YMEHHE MPUMEHATh CBOMCTBA F€OMETPUUECKUX (PUTYpP, CAMOCTOSTEIHHO
dbopMyMpoBaTh OINpeAeNeHUs] H3y4yaeMblX (UTYp, BBLABUTATh THUIIOTE3BI O
CBOWCTBAX W TMpPHU3HAKAX TEeOMETpUUYECKHX (uUryp, OOOCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOJIUTH KIacCHUPHUKAIUI0 (UTYp TO pa3IMUHbIM

IMpU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMBIG JOIMOJIHUTCIIbHBIC TTIOCTPOCHUA

YMeHnE ONCpHUPOBATH NOHATUAMHU: ABUXCHUC B IPOCTPAHCTBE, HapaJ'IJ'IeJ'IBHI:Iﬁ
NEepeHOC, CUMMETpHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue Moao0us1, MoJo0HbIe (PUTYPBI; YMEHHE PACIIO3HABATH PABHbBIE U

nogo0Hble (GUryphl, B TOM 4HCIE€ B MPHPOJE, MCKYCCTBE, apXHUTEKTYpE;
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12

UCIIOJIb30BaTh T€OMETPUYECKUE OTHOLICHUS MpPU PEIICHUU 3a]ady; HaXOJIUTh
reOMEeTPUUYECKUE BETUYMHBI (JIJIMHA, YO, IJI01aAb, 00bEM) IPU PEIICHUN 3a/1a4
U3 JIpYruX Y4eOHBIX MPEIMETOB W U3 PEATbHON KXU3HU; YMEHHUE BBIYUCISATH
reOMETPUYECKUE BEJIWYUHBI (IJMHA, Yroj, IUIom@aab, OO0BEM, IUIOIIATb
MIOBEPXHOCTH), HCIIONB3YSl M3Y4YCHHBIE (OPMYJIBI M METOJbl, B TOM YHCIIE:
IUIOIIAb MTOBEPXHOCTH MUPAMUIbI, IPU3MbI, KOHYCa, [IMJIUH/IPA, TUIOMAIL Chephl;
00bEM Ky0a, MPSIMOYTOJILHOTO TapauIeNenuIesa, MUpaMUIbl, IIPU3MbI, HWIHHAPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00OHBIX QUTYP

YmMmenue OIICpHUPOBATH IIOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOpAWHAT, BEKTOP,
KOOpAWHATBl TOYKH, KOOpPAHMHATBI BCKTOpAa, CyMMa BCKTOPOB, IPOU3BCIACHUC
BCKTOpa Ha 4YHCJIO0, PA3JIOKCHHUEC BCKTOpaA II0 6a3Hcy, CKaJIPpHOC IIPOU3BCACHUC,
BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKAY BCKTOpaMHU, YMCHHUC MCII0JIb30BATh
BeKTopHBIfI n KOOpI[I/IHaTHHﬁ MCTOA Jid pCHICHUS T'COMCTPHYCCKUX 3alad U

3a/1a4 IpYruX y9eOHBIX MPEIMETOB

13

YMmenue BI)I6I/IpaTI) HOIIXOII?IHH/Iﬁ MCTOJ I PpCHICHUA 3aJadd; IMOHHMAHUC
SHAYUMOCTH MATCMATUKHU B U3YUCHUU IPUPOJHBIX U O6H.I€CTBCHHBIX IIpoueccoB
u HBHGHHﬁ; YMCHHUC pacllO3HaBaTb IIPOSABJIICHUC 3aKOHOB MATCMATHUKU B
HCKYCCTBC, YMCHUC IMpUBOJAUTD IMPHUMCPLBI MAaTEMAaTUYCCKUX OTKpLITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMaTHYECKON HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NoKa3zaresneM. CBOMCTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapUPMBbI
HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHUS, TPABHUIIa OKPYTJICHUS, TPUKHUJIKA U OIICHKA
pe3ylibTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHUS
24 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPABEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHH. OnpeaenuTesib MaTpUIlbl
3 OyHKIMH U TpaduKh
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Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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INOACHUTEJIBHAS 3AIIUCKA.
YUYEBHBIA KYPC «TEOMETPHS». 10-11 KJIACCBI. YIJIYBJIEHHBIA YPOBEHb.

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4aroIUMUCs MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIATb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
¢duznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE HWHAMBUIAYAIBHBIX  CHOCOOHOCTEW OOydYaromMxcs MNpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPY KAKOLIEro MUPA, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHHE  yYMEHUS ~ BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPAaHHHMKM M TeJla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJCIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCIEIO0BAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBbKO 110
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIUXCS K MPOAODKEHUIO HW3YUYCHHS MaTeMaTHUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).
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COJEP)KAHUE OBYYEHUA

10 KJIACC

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyiebHble M CKpelMBaromuecs npsMblie. [Ipu3Haku CKpemmBarOmuxcs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalieIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxeHnue
buryp B mapayiiesIbHONW MPOEKIUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPsSMBbIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: ITapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
[IPOCTPAHCTBE, IIPSAMBIE MapajulesIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeOopemMa O NpsSMOi
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  TUIOCKOCTH,  TPOEKIus  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: Yroa MEXAY MPSMOM U IIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yIOJl ABYIPAHHOIO yriia. TpEXTpaHHBIM U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa TJIOCKUX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IJIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HAaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, NPsSMOYTOJbHBIM  TMAPAUIECJIENNANET W  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrombHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBUJIBHOW mnUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHASA NpPU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAs IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BparieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u konyca. CummeTpusi cepsl 1
mapa.

O0béM. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. OOBEM Iapa U 1mapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BnmcanHas B
UINHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
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OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJIHET'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BOCIMTAHME:
c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3ULUK OOydYalolIerocss Kak aKkTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJIEUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:
c(hOpPMHUPOBAHHOCTh POCCHUICKON T'PAKIAHCKOW HMICHTUYHOCTH, YBKEHHUS K
IPOILJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cpepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
OCO3HAaHUE JIyXOBHBIX IIEHHOCTEH pOCCUHWCKOrOo Hapoaa, C(HOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKHM U JACSITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:
ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOUYasg JCTETHKY MaTEeMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:
c(hOpMHPOBAHHOCTh yYMEHHUSI MPUMEHSITh MaTEMaTUYECKUE 3HAHUS B HMHTEpEcax
3I0pOBOrO U 0e30macHoro odpasza >KM3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY
3I0POBBIO (37I0pPOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH U OTABIXA,
peryisipHas ¢u3nUecKkass aKTHUBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHHE TPU
3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESATENBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:
TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIO0MS, UHTEPEC K Pa3TMUYHbIM
chepam npodeccHOHaTbHON NESITeIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOM M e
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp OymyIei mpodeccuu u
peasin30BbIBaTh COOCTBEHHBIE JKW3HEHHBIE IJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO M C€aMOOOpa30BaHMIO Ha MPOTSHKEHUH BCEH

71



KW3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEUICHUU MPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:
c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMAJIbHO-
PKOHOMMYECKHX IIPOIIECCOB HA COCTOSHHUE MPUPOAHOM M COLMAIBHON CpEbl,
OCO3HAaHHUE TJI00ATBHOTO XapakKTepa 3KOJIOTMYECKUX MpOOJieM, OpUEHTAIUsl Ha
NPUMEHEHUE MATeMAaTHYeCKUX 3HAHWK IS pEIIeHHWs 3amad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEeMAaTUYECKON HAyKU
Kak cepbl 4eT0BEUSCKOM JICSITEIPHOCTH, TANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTUA 1MBUJIW3ALUM, OBJIQJICHUE S3bIKOM MAaTEMaTHKH M MaTeMaTH4YeCKOM
KyJbTYpOll Kak CpEJACTBOM TMO3HAHMUS MHpPA, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC y4eOHbIE 1eCTBUA
ba3oBble 10oruyecKkue 1ecTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS
Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.
CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
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e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:
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CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
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JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMerputo 23 1 1 Bubmmorexa [OK
A P P https://m.edsoo.ru/1c209e37
Bzaumnoe pacnonioxxeHue npsiMpIX B bubnnorexa [JOK
2 6 1
MIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B bubmmoreka [JOK
3 8
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 IlepnieH IUKYIAPHOCTD NPSMBIX U 25 bubmuoteka [IOK
IJIOCKOCTEN B MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
5 VYTIibl ¥ paccToOsIHUA 16 1 buomrorexa OK
papero https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
6 M 7 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
7 Bekrtops! B mpocTpaHcTBE 12 Bubmmorexa [OK
P poctp https://m.edsoo.ru/1c209e37
g [ToBTOpEeHUE, 0600IIEHNE 1 5 ) bubnunorexa LIOK
CUCTeMaTH3aIvsl 3HAaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 6 1



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 AmnanuTtuyeckas reoMeTpus 15 1 Bubmmorexa LIOK
P https://m.edsoo.ru/1¢209¢37
) [ToBTOpenue, o6o0IIeHNE U L5 | bubnnorexa [HOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 O0Be 17 1
HEM MHOTOrparHHia https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
4 T 24 1
©/14 BpAtlieint https://m.edsoo.ru/1¢209¢37
[Tnomanu moBepxXHOCTU U 0OBEMBI bubnuorexa [JOK
5 9 1
KPYTJIBIX TEJ https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
6 5 1
HApwkenis https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue, 06001IeHUE U 17 ) bu6mmoreka [JOK
CHCTEeMAaTU3alusl 3HaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME 102 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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n/n

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Bcecero IIK

KP IIP

Jara
HU3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbI€ NpaBuiIa U300pAKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIJIENIbHBIX MPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsTHA cTEepeOMETpUM: TOYKA, TPSAMAs], INIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBUiIa H300pakKEeHUS Ha
PUCYHKC IJIIOCKOCTH, MMapaJUICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

ITonsATHA: epecekarouecs MI0CKOCTH,
IIEPECEKAIOIIMECS IPsIMasi ¥ IUIOCKOCTb;

IO ITPOCTPAHCTBO

ITonsATHA: epecekarouecs MI0CKOCTH,
[IEPECEKAIOIIMECS PsIMast U IJIOCKOCTb;
MIOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHH1KH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBLIC CICACTBHA U3 HUX

AXCHOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3




HuX. CiocoObl 3a1aHUS IPSIMBIX | IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS NPSAMBIX U TUIOCKOCTEH

10

N306pakenue ceueHuil mupaMusl, Kyda v IpU3MBl,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
[EPECEUCHUS MTOTYUECHHBIX IJIOCKOCTEM.
PackpamnBanue NoCTpOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMH

11

N300pakenune ceueHuil mupaMusl, Kyoa U pU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
[IepECEUYECHMS NOJIYYEHHBIX IUIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUM Pa3HBIMU
LBETAMU

12

N3o0pakenne ceueHuit mupaMusl, Kyoa v pU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
IIepECeYEeHMS NOIYYEHHBIX TUIOCKOCTEH.
PackpammBanue nocTpOEHHBIX CEYEHUN pa3HBIMU
LBETAMU

13

N300paxenune cedeHunit nmupamuibl, Kyba v MpuU3Msl,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MoayYEHHBIX MIIOCKOCTEH.
PackpamBanne IOCTPOCHHBIX CEYCHUI Pa3HBIMH
[[BETaMHU

14

15

Merton cnesioB st MOCTPOSHUS CeUSHUN

Meroa cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMBIX U MIIOCKOCTEN

16

Merton cnenoB st TOCTpoeHus ceueHnil. CBoiicTBa
MIEPECEUECHUH NPSIMBIX U TUIOCKOCTEN

17

[TocTpoenue ceueHuit B nupamuie, Kyoe 1mno Tpém




ToukaMm Ha péopax. Co3aaHne BEHIHOCHBIX YEPTEKEH U
3aMMch U1aroB MOCTPOCHUS

18

19

20

21

[TocTpoenne ceueHuit B nupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3aaHne BEHIHOCHBIX YEPTEKEH U
3aMuch UIaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamujie, Kyoe mo Tpém
Toukam Ha péOpax. Co3naHune BHIHOCHBIX YepTEKeEH 1
3aMuCh 1IaroB MOCTPOEHUS

[IpakTuueckas pabora. «[loctpoenue ceuenuii B
nupamue, Kyoe mo Tpém Toukam Ha péOpax.
Coznanue BBIHOCHBIX YEPTEkKEH U 3aMKCh 11aroB
noctpoenus». [lpodopueHTannOHHBINH KOMIIOHEHT

[ToBTOpenue mnanumetpuu: Teopema o
MIPOIMOPLKOHANIBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

IToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSX HA BEIHOCHBIX YCPTEIKaAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH

23

24

25

KonTponbHas padota "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeunuBaroniecs npsmele. [Tpusnakn
CKpelurBaromuxcs npsaMeix. [lapamiensHbie npsMble
B IIPOCTPAHCTBE

TeopeMa 0 CyIleCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOY NapaJlIEIbHOW TaHHOM IIPSIMOH,
MIPOXOAALICH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXalle Ha TaHHOM npsiMoi. JIeMMa o nepeceueHnn




napaJisICJIbHBIX IMPAMBIX INIOCKOCTBIO

26

27

28

[TapamienpsHOCTB Tpex NpsAMBbIX. TeopeMa o TpEX
napajuleNbHBIX OpSAMbIX. Teopema o
CKPEILMBAIOIINXCS IPAMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHbIC
CBOICTBA MapaylIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxenue pa3HbiX GUryp B mapamuienbHON
MIPOCKIIUH.

]_ICHTpaJ'ILHaH IMPOCKI M. VYroac COHaIIpaBJICHHBIMHA
CTOpOHAaMM. Yron MCKAY NPAMBIMHA

29

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaIIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak napanieabHOCTH MPSIMON 1
mockocTH. CBOMCTBA MapalIeIbHOCTH MPSIMON U
IUIOCKOCTH

31

32

33

['eomeTpuyeckue 3a1a4un Ha BBIYMCIIEHUE U
JI0KAa3aTeNIbCTBO, CBA3AHHBIE C ITAPALIEIBHOCTHIO
MPSAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILEro Yepe3 JaHHYIO
IIPSIMYIO Ha YEPTEkKE U NapalljIeIbHOIO APyTron
npsMoH. Pac4€r oTHOIIEHU I

[TapamtenpHas NpoOEKLUs, IPUMEHEHUE IS
MOCTPOEHHSI ceUeHul Ky0a 1 nmapaijenenunea.
CaolicTBa napaienenunena u Npu3Mbl

34

[TapannensHbie muockoctu. [pusHaku
MapajuIebHOCTU JBYX IUIOCKOCTEH




Teopema 0 napaJuIeIbHOCTH U €AUHCTBEHHOCTH
IJIOCKOCTH, MMPOXOAAIIEH uepe3 TOUKY, He

35 IIPUHAICIKANTYIO JTAHHOW IIJIOCKOCTH U CIIEICTBUSA U3
Heé
CaolicTBa napamieiabHbIX INIOCKOCTEN: O

36 [apaJUIEIbHOCTH MIPSIMBIX NIEPECEUEHUS IPU
IIEPECEYECHUH JIBYX NTapaJlICIbHBIX INIOCKOCTEN
TpeTbhel
CaolicTBa napaieiabHbIX INIOCKOCTEN: 00 OTpe3Kax

37 [apajuIeNIbHBIX IPSMBbIX, 3aAKIIOUEHHBIX MEXTY
napajuieIbHBIMU IIJIOCKOCTSIMU; O NEPECEUECHUN
IIPSIMOM € ABYMs NTapaJUIEIbHBIMU IIJIOCKOCTSMHU

38 [ToBTOpenue: Teopema [Tudaropa Ha mIockoCcTH

39 IloBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJIEHOTO
TPEYroJbHUKA

40 CgoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJiyIesICIIUIIe /1A

A1 Brruucnenue yiMH oTpe3KoB B KyOe U
MPSIMOYTOJIBHOM IapaJuleIIeTHIIe e

47 [lepneH MKy IAPHOCTD NMPSIMOM U TNIOCKOCTH.
IIpu3Hak nepneHMKyISIPHOCTH MPSIMON U TUIOCKOCTH

43 [lepneHuKyaIpHOCTD NMPSIMOM U INIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U INTOCKOCTH
Teopema o cynieCTBOBaHMM U €AMHCTBEHHOCTH

44 MIPSIMOM, IPOXOJAIIEN Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH

45 [1nocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

46 [InockocT ¥ EPNEHIUKYJISIPHBIE UM TIPSIMBIE B




MHOTI'OrpaHHUKax

[lepnennukynsp u HakinoHHas. [loctpoenue

47 NIEPIEHIUKYIISIPA U3 TOYKU HA NPAMYIO

43 Ilepnennukymnsp u HaknoHHas. [loctpoenue
NEPIECHIUKYJISIPA U3 TOYKH Ha IIPSAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOparHasi)

50 Teopema o Tpéx nepneHauKyIApax (mpsmas u
oOparHasi)

51 VYron Mexay CKpeIUBaOIIUMHUCA TPSIMBIMU

57 [Touck neprneHauKyISIpHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIISAPHBIX IUIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyda, MpU3Mbl, IPaBUIbHOM
MIAPAMU/IBI C IOMOIIBI0 OPTOrOHAJIIBHON IPOEKIIUU

55 [TocTpoenue ceuenuit kyba, IpU3Mbl, IPABUIbHOM
MMAPAMU/IBI C IOMOIIBI0 OPTOrOHAJIBHON IIPOEKIIUU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTy. [nockoctu cuMmMerpuil B
MHororpanHukax. IlpogopuenTannoHHbIi
KOMIIOHEHT

57 IIpu3Hak nepneHMKyISIpHOCTH MPSIMON U TUIOCKOCTH
KaK CIJIEZICTBHE CUMMETPHUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHUi OT
TOYKH JI0 TUTIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHui OT
TOYKHU J0 IUIOCKOCTH

60 Crioco0ObI OMyCTUTH MEPIICHIUKYIISPBI: CHMMETPHS,




CABUTI TOYKH I10 NAPALIEIBHOU NPSIMON

CaBur 1o HenapauieIbHON IPsIMOM, U3MEHEHHUE

61 .
paccTosiHui

2 Kontposbnas padota "B3anMHoOe pacrosioxeHue
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MKy MPSMBbIMU Ha TIOCKOCTH,

63 TPUTOHOMETPUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MEXKIY CKpEIIUBAOIIUMHUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIUNCICHUS YIJIa MEXK Y
IIPSIMBIMU B MHOTOTPaHHHUKaX

66 JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOIO yria

67 [lepnennukynspHble maockocTd. CBoCTBa B3aUMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN
IIpu3Hak nepneHIuKyISpHOCTH IIIOCKOCTEH;

68 TEeOpeMa O MPSIMON NepeceueHus IByX INIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEN TUNIOCKOCTH

69 HpSIVMoyFOJII)HBIfI napajuiesenunen; Kyo; u3MepeHus,
CBOMCTBA MPSIMOYTOJILHOTO Mapaljiesienuneaa

70 Teopema 0 AMaroHaJIv NPSIMOYTOJILHOTO
napajulesienunes1a u cieJCTBUE U3 Heé
CrepeoMeTpuuecKre U NPUKIAIHBIE 3aa4uH,

71 CBSI3aHHBIE CO B3aHMHBIM PACIOJI0KEHUEM NPAMBIX U
IJIOCKOCTH

7 IloBTOpEHME: CKPEIIMBAIOLIUECS TIPSMBIE,

napaJijiCJIbHBIC IJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA

73 CKPELIUBAIOIIMXCSA MPSAMBIX, PACCTOSTHUE MEXIY
CKPEILMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYyaIUIX

74 PaccrosiHMe OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH
Brruucnenue pacctosHuNA MEXKIY

75 CKPEIIMBAIOIINAMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHOMN INIOCKOCTH
TpéxrpanHblil yroJyi, HEpaBEHCTBA JI TPEXTPAHHBIX

76 yrioB. Teopema [Iugaropa, TeopeMbr KOCHHYCOB U
CUHYCOB JUIs TPEXTPAHHOIO yIila

77 DneMeHTBbl cPpepruuecKoil reOMeTpUH: reoIe3NIeCKue
JUHUM Ha 3emiie

78 KonrtponbHast pabota "Yrisl u paccTostHUA"

79 CucremaTtu3zanus 3HaHuN "MHOTOrpaHHUK U €T0
3JIEMEHTHI"

80 [upamuna. Buasl nupamuz. [lpaBunbnas nupamuaa

21 [Ipusma. IIpsamas u HaknoHHas npusMel. [IpaBriibHas
npu3Ma

22 [IpssMo#t napaenenunen, NpsMoyroabHbINA
napajuiesienumnesn, Kyo

83 Beinyknble MHOrorpanHuku. Teopema Oitniepa

%4 Brinykiieie MHOrorpannuku. Teopema Diinepa.
[IpaBuibHbBIE U TOTYIPABUIIbHBIE MHOTOI'PaHHUKU

85 KonrtponbHas pabora "MHororpaHHuKH"

86 [ToHsiTue BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE




87

CyMmMma BEKTOpOB

1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno nmapasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxxenue BeKTf)pa 1o 6a3ucy TpéX BEKTOPOB, HE 1
JeKAIUX B OHON TIOCKOCTH
92 CkansipHOoe pou3BeICHUE 1
93 Boruncnenue yria Mexy BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O0600611eHre U crucTeMaTu3alys 3HaHU! 1
99 O06001eHre U crucTeMaTU3alys 3HaHUH 1
100 HToroBast KOHTpoOJIbHASA paboTa 1
101 Hrorosas koHTpOIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102




11 KJIACC

Ne Koanuecrso yacos Hara DJIeKTPOHHbBIE U (PpPOBbBIE
n/n Tema ypoka Becero IMNMK KP TIIP wu3ydyeHuss oOpa3oBaTeiibHbIe pecypchbl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH U B IPOCTPAHCTBE"

) [ToBTOopenue Temsl "CkasipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpenue Tems! "Bolunicienue yriia Mexmy |
BEKTOPAMH B IIpocTpaHcTBe"”

4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
IPOXOJIIeH yepe3 JBe TOUKu"

5 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE i
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

g JInHeliHbIE HEPABEHCTBA, JIMHEWNHOE 1
IPOrpaMMUPOBAHUE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWNHOE |
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/IBI pacuéTa yrjia Mexay 1
MPSIMBIMU B MHOTOTPAaHHHKAX

1 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay |
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX

12 ®opmysia pacCTOSIHUS OT TOUKH /10 TNIOCKOCTH B |

KOOpJIMHATaX




Haxoxnenue paccTostHUN OT TOYKHU 0 TUIOCKOCTH B

13 KyOe

14 Haxoxnenue paccTostHUN OT TOUKHU 0 TUIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtponbHas padota "AHamuTudeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/apTHHIE
IJIOCKOCTH, NEPECEYEHUS IPSIMBIX U IIIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U IJTIOCKOCTH:
napajuieIbHbIe CeUCHUs

20 [TapannenpHble NpsMbI€ U IIIIOCKOCTH: PACUET
OTHOLIEHUU

21 [TapamienbHbIe TPSIMBIE U TFIOCKOCTH: YTIIbI MEKITY
CKPELIUBAIOIINMUCS TPSIMBbIMU
[TepnieHquKysipHBIE IPSMBIE U TUIOCKOCTH:

” CTaHJapTHBIC TTAPhI MEPIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

” [lepnieHauKysipHBIE MPSMBIE U TJIOCKOCTHU:
TeopeMa 0O TpeX MepreHIuKyIsIpax

24 [lepnieHquKysipHBIE MPSMBIE U TIIOCKOCTHU:
BBIYHCIICHUS] ITTUH B MHOTOTPAaHHUKAX

75 [ToBTOpEHME: TUIONAAN MHOTOYTOJIbHUKOB,
(bOopMyIIBI 1S TUTOIIAACH, COOOpaKeHUs TOA00H S

26 [ToBTOpEeHUE: MIOLAAN MHOTOYTOJIbHUKOB,

(bopMyIIBI 715 TUTOIIAACH, COOOpaKEHUs TOA00HS




HOBTOp CHUC: TJIOIIaI1 MHOI'OYT'OJIbHUKOB,

27 (bopMyIIBI 1S TUTOMIAACH, COOOpaKeHUs MOA00HS
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
o 00us

30 Kontpoinbhas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61ém Tena. OOBEM MPSIMOYTOIBEHOTO
napajuiesenumneia

1 3agauu 00 yABOeHHH Ky0a, 0 KBaJpaType Ky0a; o
TPUCEKIINH yTJIa

1 CrepeomeTpuyuecKkue 3a1a4u, CBI3aHHbIE C
00BEMOM MIPSAMOYTOIHHOTO MapaJuIeNenune1a
[Ipukianubie 3a7a4n, CBSI3aHHBIE C BEIYUCICHUEM

34 00BbEMa MPSIMOYTOIHFHOTO TapaJIIeNICIIUIIE 1A,
IIpodopreHTAllHOHHBIN KOMIIOHEHT

35 O0BEM IPSAMON TPU3MBI

36 CrepeomeTpuyuecKkue 3aj1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenue 06bEMOB Tell C TOMOIIBIO

38 omnpenenénHoro nHTerpaita. O6bEM HaKJIOHHOM
MIPU3MBI

39 Brrancnenue 00bEMOB TN ¢ TOMOIIBIO




onpeaenéuHoro uarerpaita. O0bEM MupamMuIbI

®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB

40
OUpaMUJI ¢ OOIIUM YIIIOM

A1 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
MUpPaMHU/JI C OOILKUM yTIIOM

47 CrepeoMeTpUUECKUE 3aJa4l, CBA3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuyuecKkue 3aJ1a4u, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI

44 [Tpuknagaeie 3agaun 1o Teme "OO0bEMEBI TN,
CBSI3aHHBIE C 00bEMOM HAKIIOHHOU MPU3MBI

45 [Ipuknanneie 3aaauu o Teme "OO0bEMBI TN,
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenne 06bEMOB. Boruncienue paccTosiHUS
J10 TUIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrorpaHHuka"

43 Hunuaapudeckast MOBEPXHOCTb, 00pa3yoLIHe
LMJIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuuap. Inomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepxXHOCTh, 00pa3yomire
KOHM4ecKkoi nosepxHoctu. Konyc

51 CeueHne KOHyca IJIIOCKOCTBIO, TapAJIIEIbHOU
MJIOCKOCTH OCHOBAHMS

59 VYceuénnslit konyc. M300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM

MOBEPXHOCTH KOHYCa




[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM

>4 MIOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckye 3aJaui Ha J0Ka3aTeIbCTBO U
55 BBIYMCIICHHUE, IOCTPOCHUEM CEYEHUN LUIUHAPA,
KOHYyca
CrepeomeTpruecKkue 3aJauu Ha I0Ka3aTeNbCTBO U
56 BBIYMCIICHHUE, TOCTPOCHUEM CEYEHUN LIWIMHAPA,
KOHYycCa
57 [TpuknanHbie 3aqa4uu, CBI3aHHBIE C JIMHIPOM
58 [IpukitagHble 3a1a4m, CBSI3aHHbIE C LIWIMHIPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanwue mapa u cepsi miockoctero. B u
n300paxeHue mapa
[Iepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsi miockocTsro. Bug u
n300paxeHue mapa
62 VYpasuenue cepsl. [Tnomans chepsl u e€ uactei
63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHuueckne 3aJaui Ha J0Ka3aTeIbCTBO U
64 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEYEHUH MIIO0CKOCTHIO
CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeIbCTBO U
65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MIOCTPOEHUEM UX CEYEHMH MJIOCKOCTBIO
66 [Tpuxnanueie 3a1a4n, cBI3aHHbIE CO chepoit U
1apoM
67 [ToBTOpEHME: OKPYKHOCThH Ha INIOCKOCTH,




BBIYUCJICHUSA B OKPYKHOCTH, CTAHAAPTHBIC HO,I[06I/I$I

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U

68 MHOTOIPAaHHUKOB

69 3agaun o Teme "Tena U MOBEpXHOCTHU BpalleHus"

70 3anauu o reme "Tena u moBepXHOCTH BpalieHus"

71 KoHnTtposnbHas pabora "Tena u moBepXHOCTH
BpaieHus"

7 O0béMm muHIpa. Teopema 06 00bEME TPSIMOTO
HUATUHAPA

7 Brrunciienue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenénHoro uarerpaia. O0bpEM KoHyca

74 [Tnomanu 60KOBOH U MOJHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCa
[Tpuxnanueie 3anayn no reme "OOBEMBI U TUIOIIAIN

76 nosepxHoctel Ten". IlpogopueHTanMOHHBII
KOMIIOHEHT
O06BéM mapa u mapoBoro cekropa. Teopema 06
00Bvéme mapa. [Tnomans chepsi.

77 CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB I11apa, MIapOBOTO CErMEHTa
Y IIIapOBOTO CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

73 CBsI3aHHBIE C 00BEMOM IIapa U TIIOMIAAbI0 Cephl.
COOTHOIIEHHS MEX]TY TUIOIIAASIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI

79 [Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

00Bvéma mpu noobuun. CTepeoMeTpudecKue 3a1auu,




CBA3AaHHBIE C BEIYMCIIEHUEM 00BEMOB TEI U
IJI0IIa/Ie TOBEPXHOCTEN

80

81

82

KonTponpHas padora "[lnomany moBepXHOCTH U
00BEMBI KpyTbIX TEN"

JBuxenust npoctpancTsa. OToOpaskeHusl.
JIBwxeHus u paBeHCTBO (huryp. OOmue cBoicTBa
IBIDKCHUN

Busl nBrkeHuU: mapauiebHbIN IEPEHOC,
HEHTpabHasl CHMMETPHS, 3epKaJibHass CHMMETPHSI,
MOBOPOT BOKPYT IPSIMOM

83

[Ipeo6pazoBanust mogoous. [Ipsmas u cdhepa
Ditnepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

KonrponsHas padora "Bekropsl B mpocTpaHcTse"

86

O6o0matomiee moBTopeHue 11 moHSITHIT U METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3HaHuii: "[lapamienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npoctpaHcTae”

87

88

&9

O6o06matomiee moBTopeHue 11 moHSITHIT U METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6mmaromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—-11 knaccos, cucremMaruzanus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6mmaromee nopropenue 11 moHSATHI U METOTOB
Kkypca reomerpun 10—-11 knaccos, cucremMaruzanus
3HaHwuii: "OO0beM MHOTOTpaHHHKA"




90

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 kmnaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOTpaHHHUKA"

91

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 knaccos, cucremaTuzanus
3Hanuil: "[lnomaan noBepxHoCcTH 1 0OBEMBI
KpyIJibiX Ten"

92

O6o6maromee noproperue 11 MOHITHI U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cucremaTu3anus
3Hanuii: "[lnomaan noBepxHOCTH 1 00BEMBI
KpYyIibIX Ten"

93
94

HtoroBast KOHTpoJIbHAs paboTa

HtoroBast KOHTpoNbHAs paboTa

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUMN

I/ICTOPI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUHN KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€




POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U e
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOT I

OBIIEE KOJIMYECTBO YACOB 110 IPOI'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [IpyMeHSTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IIPU PELIECHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
) HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYI'PAaHHBIM yros, 'paHU JBYI'PAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN yrojia ABYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPDAaHHHMK, BBINYKJIBIM M HEBBITYKIIbIHI
) MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 PacniosHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (IIMpamMuzaa, IpHU3Ma,
' pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KJIacCU(UKaUHU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIenueabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJb3YS
' METOJI CIIe/IOB
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
WIM alrOpUTMaM, MPHUMEHsSI HW3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a4a4 Ha  BBIYUCIICHUE
paccTosHUM MEXIy ABYMS TOYKAMU, OT TOYKU JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIM alrOpUTMaM, MPHUMEHSSI H3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pEIICHNH CTaHJAPTHBIX MaTEeMaTUYeCKHX 3a7ad Ha BBIYHCICHHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,
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MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX
[TpumenHsTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 33144, MPEINONAralIiuX HECKOIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ MPUMEHATh U3yUEHHBIE TIOHATHS B MIPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKAsi MOBEPXHOCTh, OOpasyrolue
6.1 LIWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHJIP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, IIAPOBOW CJIOM, OCHOBAHHWE IIApOBOrO CJOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOLIANM  MOBEPXHOCTEH TN  BpalleHus,
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TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (uryp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpallCHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINONaralliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha 4Yucio, 06T)$ICH$ITB, KaKNMHU CBOfICTBaMI/I OHUA
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPCOMETPUUCCKUX 3a1aq

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IpUpOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC
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CUTYyalluu U NPUMEHITh U3yUCHHbIE MTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM

TCOMETPHUICCKUX BCIINYNH
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Kona

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomeTpus

7.1

7.2

OcHOBHBIEC TTOHATHUS cTepeoMeTpuu. Touka, mpsMasi, TNIOCKOCTh, MPOCTpaHCTBO. IloHsATHE 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX

B3aumHOe pacnosnokKeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapallICNIbHBIE U
CKpeluBaromuecs mnpsmele. [lapainenbHOCT NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPsIMbIE B IPOCTPAHCTBE, MapajuIeIbHOCTh TPEX NPSMBIX, NapauIeIbHOCTb
OpsIMOM M IIOCKOCTU. YTJIBIC COHAIpPaBJIE€HHBIMU CTOPOHAMH, YIoJl MEXIY HIpsIMbIMU B
npoctpaHcTBe. [lapannenbHOCTh  IJIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH, CBOMCTBA
napajieNbHBIX IUIOCKOCcTed. [lpocreiimme mpocTpaHCTBEHHBIE (QHUTYpPHI HAa IUIOCKOCTH:
TeTpa’ip, KyO, napasenenure], IoCTpOeHHe CeUeHu i

7.3

7.4

IlepnenquKyIpHOCTD IIPSAMOM M INIOCKOCTH: MEPIEHAMUKYJIAPHBIE MPsAMbIE B IIPOCTPAHCTBE,
IIPSAMBIE TapAJUICIbHBIE U NEPIEHAUKYJIPHBIE K IJIOCKOCTH, IIPU3HAK NMEPIEHIUKYIISIPHOCTH
IpAMOM W IIOCKOCTH, TeOopeMa O IpsAMON IEPHNEHIAUKYJISPHONW IUIOCKOCTH. YTIBI B
IIPOCTPAHCTBE: YIOJI MEXAY IPAMONM M IUIOCKOCTBIO, ABYTPAHHBIM yTOJ, JIMHEWHBIA YIoJl
JBYyTpaHHOro yria. IlepneHauMKyisp M HaKJIOHHbBIE: PAaCCTOSIHUE OT TOYKU O IUIOCKOCTH,
paccTosHHE OT MNpsAMOH A0  IUIOCKOCTH, HpPOeKIHs  (uUrypsl Ha  IUIOCKOCTb.
IlepneHgUKyIApPHOCT IUIOCKOCTEH: TIPU3HAK IMEPIEHAMKYJIAPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

IloHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE AJIEMEHTBI MHOTOI'DAaHHMKA, BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOI'PDAHHUKH, pa3BEPTKA MHororpaHHuka. Ilpusma: n-yronpHas mpus3Ma, IpaHu U
OCHOBAHHUS NMPHU3MBbI, IpAMasi U HAKJIOHHAas IPU3Mbl, OOKOBas U MOJHAs TOBEPXHOCTh HMPU3MBI.
[Tapaenenunesn, IpAMOYTOJIbHBINA MapalIeNIeIUIIEe] U ero cBoicTBa. [IupamMua: n-yroiapHas
nupamMpia, TpaHU W OCHOBaHME MUPaMUbI, OOKOBas U TOJHAs IMOBEPXHOCTb MUPAMUJBI,
IpaBWIbHAsg M YCEUEHHAs NUpaMUJa. OJEMEHTbl MNpU3Mbl M nupaMusl. [lpaBuibHbIE
MHOTOI'PAHHUKH: MTOHATHE ITPAaBUILHOIO MHOTOI'PAHHMKA, IIPABUIIbHAS NIPU3Ma U IIpaBUJIbHAS
nupaMuja, TMpaBuUibHas TpEyrojbHas NUpaMUIa M NpPaBUIbHBIA  TeTpalap, Kyo.
IIpencraBnenre O MNPaBWIBHBIX MHOIOTPaHHUKAX: OKTajap, OOAEKa’Ap M HKOCA3Jpyrue
Ceuenus npu3Mbl ¥ MUPaMUIbI

7.5

7.6

7.7

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, Napajuieienuneaax, NpaBuiIbHbIX MHOIOTPAHHUKAX

Brruncienue »31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriubl. [lmomane OokoBO
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPSIMOW IPU3MBI, IUIOLIAJAb OCHOBAHMM, Teopema O
OOKOBOI MOBEPXHOCTH MpPsMON Mpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMUpaMHAbI, TeOpeMa O IUIOHIaau yced€HHOM nupaMufsl. [lonstue 06 oOwnEMe.
O0bEM UpamMuibl, IPU3MBI

HOIIO6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHOIICHUS MCXKAY IUIomaasaMu HOBerHOCTeﬁ,
00BEMaMu HOI[O6HBIX TCII
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11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yOIIUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW TOBEepXHOCTU. [lunmHap: ocHoBaHMsT M OOKOBas IOBEPXHOCTH,
oOpasyroias 1 0Ch, TUIOIIab OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yone KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOH moBepxHocTu. KoHyc: OoCHOBaHME M BepIIMHA, OOpasymoolias U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAaHUs U OOKOBasi IOBEPXHOCTh

6.3

6.4

Codepa u map: HeHTp, paguyc, TuaMerp, IUIOMaab ITOBEepXHOCTH chephl. B3anmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIoNmab
cdepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIIMHIpA U KOHYyCa

6.5

KomOuHnanmu Ten BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOiMcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Mapajuiesienunena u cineacteus u3 He€. O0BEM MUITHMHIPA, KOHYCA.
O6béM mapa ¥ miomaab cepsl

ITonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

Ceuenust muiIMHApa (MapajuleIbHO W MEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/SIIee Yepe3 BEPIIMHY ), CeUSHHs 11apa

6.9

BexkTop Ha miockoctd M B mpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMH

6.10

[IpsmMoyronbpHas cucTteMa KOOpAMHAT B IIpocTpaHcTBe. KoOopauwHAThl BEKTOpA.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaispHoe
IIPOU3BE/ICHHE BEKTOPOB. BpIUMCIEHHE YIVIOB MEXIy HNPSIMBIMH U IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHS
NPoBePSIEMOro N .
pOBEP OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus
TpeOoBaHUs

Bnanenue meronamu 10Ka3aTelbCTB, aIrOPUTMAMHU PELIEHUs 3a]ay; YMEHUE
(bopMyIHpOBATH U ONEPUPOBATH MOHATUSMH: OIPEeNICHHE, aKCHOMA, TEOpeMa,
CIIEICTBUE,  CBOWMCTBO,  NPU3HAK,  JIOKAa3aTeJIbCTBO,  PABHOCHUJIbHBIE
(GOpMYIHMPOBKH; TPUMEHATH UX; YyMeHHE (opMyIupoBaTh OOpaTHOE W
IPOTUBOIOJIOKHOE YTBEP)KJICHHUE, NPUBOAUTH HPUMEPbl M KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJl MaTeMaTH4YE€CKON MHAYKIHMH; MPOBOJIUTH JOKa3aTelbHbIE
paccykJeHMs NpU pPELIeHUU 3ajlad, OLEHHWBATh JIOTMYECKYIO NPaBUIBHOCTh
paccyX/1eHU; yMEHHUE ONIEpUPOBATh MOHITUSIMHU: MHOKECTBO, IIOJIMHOKECTBO,
Olepalliyd  HajJ  MHOXECTBaMH; YMEHHME  HCIIOJIb30BaTh  TEOPETUKO-
MHO>KECTBEHHBIN armapar Juisi ONMCAHMsI peaJIbHbIX IPOLECCOB U SBJIECHUHN U
IPU PEUIeHHUU 337ay, B TOM YUCIIE U3 JAPYrHMX Y4YeOHBIX MpEeIMETOB; YMEHUE
ONepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIA Tpad, OepeBo, LHUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aaBaTh M ONMUCHIBATh Ipadbl pa3IMYHBIMU CIOCOOaMU;

MCIO0JIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHue onepupoBath MOHATUSAMU: HaTypajlbHOE YUCIIO, LIEJI0€ YHUCIIO, CTETIEHb
C LENbIM IIOKa3areleM, KOpEHb HaTypaJbHOM CTENEHHW, CTENEHb C
paloOHaJIbHBIM IOKA3aTeleM, CTENeHb C JEHCTBUTENIbHBIM IOKa3aTeleM,
jorapuM 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOM3BOJILHOIO YHCIA, OCTATOK
[0 MOAYJIO, PAalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypalbHbIX, IEJbIX, PAlUOHAIBHBIX, JEHCTBUTENBHBIX YHCEN, YyMEHHE
UCMOJb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIIWK OOIMMH JenuTenb |
HauMeHblllee o0Ilee KpaTHoe, anroputM EBKkiIMIa mMpu pemeHuH 3ajay;
3HAKOMCTBO C Pa3JIMYHBIMHM MO3MIMOHHBIMA CHCTEMAaMH CUMCIECHHS; YMEHHE
BBITIOJIHATh BBIUMCJICHHE 3HAU€HUHW U NpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHSIMH M Jorapupmamu, HpeoOpa3oBaHUS JIPOOHO-PALMOHANBHBIX
BBIpQXKEHUI; yMEHHE ONEepUpOBaTh TMOHATUSAMHU: IOCJIEI0BATENbHOCTD,
apupMeTHyecKass Mporpeccus, reoMeTpudeckas Nporpeccusi, OecKOHEUHO

yObIBaroIas reoMeTpuyecKas IIPOTPECCHs; yMEHHue 3aJ]aBaTh
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MOCTIeIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBI0 PEKYPPEHTHBIX (HopMyd;
YMEHHUE OIEpUPOBaTh IMOHATHAMM: KOMIUIEKCHOE 4YHCJIO, CONpPSHKEHHBIE
KOMIUICKCHBIE YHUCIIa, MOJYyJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3allUCH  KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TpUIOHOMETpUuYecKas |
anreOpandeckas); yMeThb MPOHW3BOAUTH apuPMeTHYecKue JACUCTBUA C
KOMIUIEKCHBIMU YHMCIIAMU; IPUBOJUTH IPUMEPBI UCIOIb30BAHUS KOMIUIEKCHBIX
quycell; ONEpUpOBaTh NOHATUAMM: MaTpuua 2x2 u 3x3, onpeneauTelb

MaTpulbI, l"eOMeTpI/I‘ICCKI/If/'I CMBEICJI OITPEACTIUTEIA

YMeHue onepupoBarh IMOHATUSMHU:  PAlUOHAIbHBIC, HPPALHUOHAIIBHEIC,
MOKa3aTeJabHble, CTENEHHbIe, JIOTapU(MHUUECKUE, TPUTOHOMETPHUECKUE
YPaBHEHHUs M HEPABEHCTBA, MX CHCTEMbI; YMEHHUE OIEPUPOBATH IOHATHUSIMHU:
TOXJIECTBO, TOXKJECTBEHHOE IIPeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPABHEHUU M HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHUN, HEPABEHCTB U
CUCTEM; yMEHHUE pEIIaTh YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IIOMOILIBIO
pa3sIMYHBIX NPUEMOB; pELIaTh YPABHEHMs, HEPABEHCTBA U CHUCTEMBI C
IapaMeTpoM; NPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsl PEILECHUS
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pasiMyHbIX oOJlacTel HayKu M peabHOMN

KHU3HU

YMeHue omnepupoBaTh  MOHATHSAMH:  QYHKIUS, YETHOCTb  (QYHKIUH,
NEPUOMYHOCTh  (DYHKIMHM, OTrPaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTh
GbyHKIHHM, SKCTpeMyM (YHKIIMH, HauWOOJblllee W HAaWMEHbIee 3HAYCHUS
(GYHKIMHM Ha TPOMEXYTKE, HENpepbiBHass (QYyHKLUSA, aCUMNOTOTHI Tpaduka
GyHKIMHM, TepBas U BTOpas MPOU3BOAHAS (PYHKIMH, T€OMETPUUYECKUU U
¢u3nyeckuif CMBICI MPOU3BOAHOM, epBOOOpa3Hast, ONpeneNEHHbI HHTErpa,;
yMEHHE HaXOJIUTh AaCUMNTOTHl rpaduka QYHKIUH; YMEHUE BBIYUCISTH
MPOU3BO/IHBIE CYMMBI, HPOM3BEAEHUS, YAaCTHOTO W KOMIO3UIMM (DYyHKIHH,
HaXOJUTh ypaBHEHUE KacaTelbHON K rpaduKy (QYHKIMH; YMEHHE HaXOAWTh
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKLHUH; YMEHUE HCII0JIB30BaTh MPOU3BOAHYIO
JUIg uccaenoBanusl GyHKUMN, HAXOAUTh HauOOJbIINE U HaUMEHBIINE 3HAaUeHUS
GyHKUMH; CTPOMTH TIpadUKU MHOTOWIEHOB C MCIIOJIB30BAaHUEM armapaTa
MaTEeMaTHYeCKOro aHajlin3a; MNPUMEHSTh MPOU3BOJHYIO JUISI HAXOXKACHUS
HAaWIy4dIllero peleHUus B TNPUKIAAHBIX, B TOM UHUCIE COLMAIBHO-
SKOHOMMYECKUX U (PU3MUECKUX 3a/ladax; HaXOJAUTh IJIOWAAN U 00BEMBI PUTYD
C IOMOLIpI0  MHTErpajga; INPUBOAUTH  INPUMEPHl  MaTEeMaTHYECKOIO

MOJIETTUPOBAHUS C MOMOILBIO U pepeHInaNIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (GyHKUMH, oOpaTHas (GYHKIHA,
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KoMrno3uuusi (QpyHKUui, nuHeliHas ¢QyHKIMA, KBaapaTuyHas (yHKIHA,
pauMoHanbHass ~ (QYHKUUS, CTENeHHas  (QYHKUUS, TPUTOHOMETPUYECKUE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYEeCKHe (YHKIMH, TIOKa3aTelbHas |
norapudmudeckas GyHKIHH, YMEHHUE CTPOUTh TpaduKu U3yUEHHBIX (YHKIIHH,
BBINOJIHATH MPeo0pazoBaHust rpauKoB (QyHKIMA, UCIIONB30BaTh rpaduKu A
U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, INpU pPELIEHUH 3a7ad M3 JPYyIrux
yueOHBIX TPEAMETOB M 3aJad W3 PeajJbHOM >KU3HU; BBIpaKaTh (OpMyJIaMu
3aBUCUMOCTH MEXAYy BEIMYMHAMHU; HCIOJIb30BATh CBOWCTBA U TpaduKu
GyHKUMHA [UIs pelieHus ypaBHEHUH, HEpaBEHCTB M 3334 C IapaMeTpamu;
n300pakaTh Ha KOOPAMHATHOHN IIOCKOCTH MHOYKECTBA PELICHUH ypaBHEHMI,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3a/1a4K PAa3HbIX TUIOB (B TOM YHCJIE€ HA MIPOLIEHTHI,
J0JM W YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh TOBapOB MU YCIYT, HAJIOTH,
3aJaud W3 OO0JIaCTH YIIpaBIICHHWsI JIMYHBIMH M CEeMEWHBIMH (puHaHCAMM);
COCTABJIATh BBIPAXKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJja4u, UCCIEN0BaTh IOTY4YEHHOE PEIICHUE U OLIEHUBATh IPaBIONOJ00HOCTh
pe3yabTaTOB; YMEHUE MOJECIUPOBATh pEAIbHbIC CUTyallud Ha  S3bIKE
MAaTE€MaTHUKH; COCTABIIATh BBIPDAKCHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBUIO 3aJa4M, MCCIENOBATh IOCTPOEHHBIE MOJEIN C UCIOIb30BAHUEM

anmapara anreOpbl, THTEPIPETUPOBATh MMOTYUYEHHBIN pe3yibTarT

YMeHue omnepupoBarh MOHATUSMHU: cpenHee apupMeTH4ecKoe, MeauaHa,
HauOosplllee M HaWMEHbIEe 3HAYEHUs, pa3Max, AUCHEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHuE€ W3BJIEeKaTb, WHTEPIPETUPOBATH
uHpOpMalNIO, TPEICTaBIEHHYI0 B TaOiHMIax, Ha AMarpammax, rpadukax,
OTPaXXaOIyl0 CBOMCTBA pealibHbIX MPOLECCOB U SIBJIEHUH; NPEACTABIATH
MHGOPMAIIHIO C TOMOILBIO TAOIHUIl U AUAarpaMM; UCCIIe0BaTh CTATUCTHUECKUE
JaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM IrpapMuecKrX METOO0B U 3JIEKTPOHHBIX
CpeACTB; TpaUuUecKd HCCIIEAOBAaTh COBMECTHbIE HAOMIONEHHUS C IMOMOIIbIO

JarpaMM pacCEeMBAHMS U JINHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHAMHU: CIyYailHBIH ONBIT M CIIydaifHOE COOBITHE,
BEPOATHOCTh CIYYalHOrO COOBITHS; yYMEHHE BBIYUCIATH BEPOSTHOCTH C
UCMOJIb30BaHUEM TpapUUECKHX METOOB; MPUMEHATh (OPMYJIbI CIOXKEHUS U
YMHOKEHHUSI BEpOSITHOCTEH, (OpMysly TMIOJHOM BEpPOATHOCTH, (HOpMyITy
bepuymnnu, xoMmOuHaTOpHBIE ()AaKTBl M (OPMYJIBI, OLEHHBATh BEPOSATHOCTH
peasIbHBIX COOBITHI; YMEHHE ONEpUPOBaTh MOHATUSAMU: Cly4ailHas BeIUYUHA,

pacnpeaciiCHuc BGpOHTHOCTeﬁ, MAaTCMaTUYCCKOC OXUIAAHUC, OUCIICPCUA U
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CTaHJAPTHOE OTKJIOHEHHE CIIy4alHOW BENUYMHBI, (PYHKIUH pacmpeneseHus U
IUIOTHOCTH PAaBHOMEPHOIO, NOKA3aTEJIbHOIO U HOPMAIBHOIO PaCIpPElCIICHUN;
YMEHHUE HCIOJb30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN Ul pelIeHUs
3ajja4; 3HAKOMCTBO C IIOHATHSMM: 3aKOH OOJBIIMX YHUCEJ, METOMAbI
BBIOOPOYHBIX HCCIECOBAHUN; YMEHHE MPUBOAUTH MPHUMEPHl MPOSBICHUS
3aKOHa OOJIBLIMX YMCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHHSX; YMEHHUE
OIEpPUPOBATh MOHATUIAMU: COYETAHUE, [IEPECTAHOBKA, YACIO COYECTAHUM, YUCIIO
IepecTaHoBOK; OMHOM HpIOTOHA; yMeHHEe NPUMEHSTh KOMOMHATOPHBIE (aKThl
U pAaCCyXACHUS Ul pelleHUs 3a1ay; OLECHUBATb BEPOSTHOCTH peabHBIX
COOBITHH; COCTaBJIATH BEPOSTHOCTHYIO MOJAEIb U  HHTEPIPETUPOBATH

ITOJIyYEHHBIN pe3ybTaT

10

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, MpsiMasi, MJIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JyY, BEJIMUNHA YIJIa, IUIOCKUH YroJ, IBYIrpaHHbIN yroi, TpEXIrpaHHbIN
YIoj, CKpELIMBAIOLIUECs MpsIMble, MapajljIeIbHOCTh W IEPHEHIUKYISPHOCTD
OPSMBIX W IUIOCKOCTEH, Yroa MexXay HpsSMbIMH, Yrojl MEXIy MpsMOH U
IUIOCKOCTBIO, YIOJI MEKAY INIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
paccTosiHUE MEXIy IMPSAMBIMU, DPACCTOSHUE MEXIY IJIOCKOCTSAMHU; YMEHHE
UCIOJIb30BaTh IPU PELIEHUH 334a4 M3yuyeHHble (AaKTbl U  TEOpPEMBI
IUTAHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUPA;
CTPOUTh MaTEeMaTUYECKHUE MOJEIU C MOMOIIBI0 T'€OMETPUUYECKUX TMOHSATUN U

BCJIMYHH, PCIIATh CBA3AaHHLIC C HUMHU ITPAKTHYCCKUC 3aa9UN

YMeHue onepupoBaTh MOHATUSAMH: IUIOIIA[bL (GUIYpbl, O0BEM (UIYpHI,
MHOTOTPaHHUK, NMPaBUJIbHBIH MHOIOIPAHHUK, CEYEHHWE MHOIOIPAaHHHUKA, KYyO,
napajjiesienunesl, npu3Ma, Nupampaa, (urypa M MOBEPXHOCTh BpAILICHMS,
UWIMHIP, KOHYyC, wap, cdepa, miom@anb chepsl, MIOM@AAb MOBEPXHOCTH
NUPaMUAbl, TPU3MbI, KOHycCa, IWIMHApa, O0BEM KyOa, MPsIMOYTOJIbHOTO
napajuiefienunesa, NupamMuabl, Tpu3Msel, IUINHAPA, KOHYca, 11apa, pa3BEépTKa
MIOBEPXHOCTH, CEYEHUs KOHyca W UWIMHIApA, MapajjIeNIbHbIE OCH WIH
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromiasicsi cdepbl, IHINHIPA,
KOHyCa; yMEHHE CTPOUTb CEYeHHEe  MHOTOTPaHHHKA,  H300pakaTh
MHOTOTPaHHUKH, (PUTYPHI U MOBEPXHOCTH BPAIICHUS, UX CEYCHUSI, B TOM YHUCIIE
C TIOMOLIbKO IEKTPOHHBIX CpPEACTB; YMEHHE MPUMEHITh CBOWCTBA
reOMEeTpPUUYECKUX (UTYp, CaMOCTOSTENbHO (OPMYJIUPOBATH OMpPENEICHUS
u3ydaeMblX (UTyp, BBIIBUraTh THUIOTE3bl O CBOMCTBaX U MpHU3HAKaX
reoMeTpuyeckux Quryp, OoOOCHOBBIBaTh WM ONPOBEpraTh HX; YyMEHHE

IIpOBOOUTD KHaCCI/I(i)I/IKaLII/IIO (I)I/Il" Yp 1O pa3jindYHbIM IMPHU3HAKAM, BBIIIOJIHATH
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HGOGXOI[I/IMBIC JOMOJIHUTCIIbHBIC TTIOCTPOCHU A

11

VYMmenune OIICPHUPOBATH NNOHATUAMU: ABHUIKCHUC B IIPOCTPAHCTBC, HapaﬂﬂeHbeIﬁ
MEPEeHOC, CHMMETpPUST Ha IUIOCKOCTH M B MPOCTPAHCTBE, [OBOPOT,
npeoOpa3oBanue mMoaoous, MogoOHbIe (DUTYPHI; YMEHHE PAaclO3HABATh pPaBHBIC
U 10700HbIe (UTYpBI, B TOM YHCIIE B MPUPOJE, MCKYCCTBE, apXUTEKTYpE;
HCIIOJIb30BATh I'COMCTPUUCCKHUEC OTHOMICHUSA IMPH PCUHICHUH 3ala4d; HaAXOJAUTb
reOMETPUYCCKUE BEIUYMHBI (IJIMHA, Yroj, IUIOIaab, 00BbEM) MPHU PELICHUH
3ama4 M3 JIPYrUX YyYeOHBIX TPEAMETOB W W3 PEATbHOW JKU3HU, yMCHHE
BBIYKMCIIATh T€OMETPUYECKUE BEIMYUHBI (UIMHA, Yroj, IUIOIAab, OO0BEM,
IUIOIIAb TOBEPXHOCTH), MCIIOJIB3YSI M3yYeHHbIE (POPMYJIBI M METOABI, B TOM
YHClie: IUIONIAAb TOBEPXHOCTH MMHUPAMHIbBI, MPU3MBI, KOHYCa, IMIHHJPA,
wiomanas chepsl; 00béM Kyba, MPSAMOYTOJIBLHOTO NapalIelIenue/a, TUPaMUIbI,
NPU3MBI, IWJIMHAPA, KOHyCa, [Iapa; YMEHHE HAXOIUTh OTHOLICHHE O0BEMOB

10J1I00HBIX pUryp

12

13

YMeHue ornepupoBaTh MOHSATUSMU: TNPSIMOYTOJbHAs CHCTEMa KOOPJWHAT,
BEKTOp, KOOpAWUHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
MIPOU3BEACHNE BEKTOpa HA YMCIIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKAISIPHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOpaMU; yMEHHE
WCIIONBh30BaTh  BEKTOPHBIA W KOOPAMHATHBIA  METOJ IS pEelIeHUs

TCOMCTPHUYCCKUX 3adaY U 3aJa9 APYTUX y‘Ie6HLIX npeaAMETOB

YMmenue BBI6I/IpaTL HO,HXOEHHIHﬁ MCTOH IJId pCHICHUA 3aJavdd; IMOHUMAaHHC
SHAYUMOCTH MATEMATUKU B HU3YUCHHUM [MPUPOJHBIX U 06H1€CTBCHHI)IX
nponeccos  u HBHCHHﬁ; YMCHHUE PACIIO3HABATL  IIPOSABJICHHUEC 3aKOHOB
MaT€MaTUuK B MCKYCCTBC, YMCHUC IMPUBOAUTHL IMNMPUMCPBI MATEMATHYCCKUX

OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPABHCHHS
2.2 WppanmonansHbie ypaBHEHHUS
23 TpuroHomerpuieckue ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHH. OnpeeuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKu

108




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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INOACHUTEJIBHASA 3AIINCKA.
YUEBHbBINA KYPC «BEPOSATHOCTH U CTATUCTHKA». 10-11 KJIACCBL.
YIJIYBJIEHHBIA YPOBEHD.

YueOuslii Kypc «BeposTHOCT, © craTucTuKa» yriayOJIEHHOTO YpPOBHSA
ABJIAETCSI MPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yrayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Ui (OpMUPOBAHUS y OOYUAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEN KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3ydeHum kypca
o0OramarTcsi NpPEICTaBICHUS OO0Yy4YarolUXCi O METOJaX HCCIEAOBAHMS
U3MEHYMBOTO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MaTE€MaTUYeCKUX METOJOB IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopepxaHue y4yeOHOro Kypca HalpaBJI€HO Ha 3aKpeIyieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 0OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE IPEACTABICHUNA O CIly4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX IIPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMorpauyueckux  BEJIMYUH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc SBISE€TCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATMCTaM HE TOJIbKO MHKEHEPHBIX
CHELUATBHOCTEH, HO TaKXE COLUAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHain3a OONbIIMX JaHHBIX. lleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHUMAaeT
o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YyHJAAMEHTAIBHOIO 3aKOHAa MPUPOJIBbI,
MMEIOIIIETO MaTeMaTHIECKy10 (hopMalIh3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTP U CTaTUCTUKa» Ha YriIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibHbie TUHUM: «CiaydyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JIsl TOJHOLEHHOIO OCBOEHUS
MaTepuajga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.
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Conmepxxanne nuHuU «CiydailHble COOBITUS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O paCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSAMU CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COJEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaclpeieeHUN U
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOydaroluxcs Ha ONHCAaHUU U
U3Y4YECHUU CITyYalHBIX SBJICHUH C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHUMAHME YIEISIETCS MOKa3aTeJIbHOMY U HOPMAJIBHOMY PACIIPEICIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONHCAHHE OSTOH CBSI3M C IOMOILBIO
KO3 GUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHU», N3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, U BO MHOIOM OINMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIYy4YalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C pacIpeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUM HOCUT Pa3BUBAIOIIMI XapakTep H
SBJIIETCS] AKTYaJbHBIM ISl OyIylmMX aOUTYpHEHTOB, MOCTYNAIOLIUX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCT M CTAaTUCTHKa» Ha
yIiIyOJeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

['pad, cs3ubii rpad, nyTu B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTH)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITUS. DJIEMEHTAPHBIE
coObITHsl (UcXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepanuu Hajg COOBITUSMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
skcriepumenTa. Gopmyiia nonHou BepostHOCTH. PopMmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil cily4aiiHbll ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEepBOro ycrexa. llepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchbITaHUNA bepHymu. CiydailHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas  BenunuunHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIydallHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesMunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W

OWHOMUAJIHLHOE.
11 KJIACC

CoBMeCTHOE pacrpeesieHue ABYX CIydalHbIX BenuuuH. HeszaBucumelie
CIIy4ailHbIC BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIIydyalHOW BEJIMYUHBI (pachpeiesiCHHs ).
[IpuMepbl TPUMEHEHUSI MAaTEMaTHYECKOrO OXKHUJAaHWs (CTpaxOBaHHUE, JIOTEpes).
Marematnyeckoe OxujaHue OWHAPHOW CIy4yaliHOW BeNMWYWHBI. MaTemMaTtndeckoe
OXXMJAHUE CYMMBI  CIIy4yalHbIX BEJIMYMH. MaTeMaTHyecKkoe  OKHUIAaHUe
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIydailHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXKUJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss W CTaHAQpPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacopeneneHus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacnpeneneHus.
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HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

[TocnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajayd,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YITJIYBJEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULIMU OOYYalolIerocsi Kak akTUBHOIO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:
c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKON HACHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIIOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUSA:
c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MAaTeMaTUYECKUE 3HAHUS B WHTEpecax
3I0pPOBOTO M O€30IMacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3JI0POBBIO (3I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEKHMM 3aHATHH M OTABIXA,
peryispHas ¢u3nUecKkass aKTHUBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHHE TPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0MS, MHTEPEC K Pa3TMUHBIM
chepam mpodeccHoHaTBHON NESITENTbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON M e
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp OymyIei mpodeccuu u
pea30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE TIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTE€MaTUYeCKOMYy OO0pa30BaHUIO M C€aMOOOpa30BaHMIO Ha MPOTSHKEHUH BCEH
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KW3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEUICHUU MPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMAJIbHO-
PKOHOMMYECKHX IIPOIIECCOB HA COCTOSHHUE MPUPOAHOM M COLMAIBHON CpEbl,
OCO3HAaHHUE TJI00ATBHOTO XapakKTepa 3KOJIOTMYECKUX MpOOJieM, OpUEHTAIUsl Ha
NPUMEHEHUE MATeMAaTHYeCKUX 3HAHWK IS pEIIeHHWs 3amad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEeMAaTUYECKON HAyKU
Kak cepbl 4eT0BEUSCKOM JICSITEIPHOCTH, TANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pa3BUTUA 1MBUJIW3ALUM, OBJIQJICHUE S3bIKOM MAaTEMaTHKH M MaTeMaTH4YeCKOM
KyJbTYpOll Kak CpEJACTBOM TMO3HAHMUS MHpPA, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC y4eOHbIE 1eCTBUA
ba3oBble 10oruyecKkue 1ecTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS
Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.
CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIockuid rpad, CBSI3HBIA Trpad,
nyTh B Tpade, 1emnb, MUK, IEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYaHBIA OSKCIEPUMEHT (OIIBIT),
CIIydyaiilHO€ COOBITHE, DJIEMEHTApHOE CIydailHOoe cCOObITHE (DJIEMEHTApHBIA MCXO.)
CIIy4alfHOTO  OTbBITa, HAXOJWUTh BEPOSATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaXOJUTh U (POpMYyIHMPOBaATH COOBITHS: TIEPECEUCHHE, OOhEIMHEHUE TaHHbBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOJIH30BaTh JIUATPAMMBI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIIeHUs 3a7ad, MOJIb30BaThCs (HopMyson
CJIOEHUSI BEPOSITHOCTEH 7151 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;
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ONEPUPOBATH  TOHATUAMMU: YCIIOBHAsi  BEPOSATHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIy4allHOTO JKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITH C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTrO OTbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alMH CIIy4YaliHOTO SKCIIEPUMEHTA;

MPUMEHSATh W3yYCHHBbIE KOMOWHATOPHBIC (OPMYIBI ISl TEPEUNCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIOy4YyalWHBIA  ONBIT
(ucnipITaHuE), ycmex M HeyJauda, HEe3aBUCUMBIC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJHUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CepUM UCTBITaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONIEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE JBYX CIIyYaWHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO paCHpe/IeNICHUs] JBYX CIy4ailHbIX
BEJIMYMH IS BBIJICIICHUSI PACIPENCIICHUS KaXIO0W BEJIMYUHBI, OMNpPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHJIAHUS CITy4alHOMU
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
MIpU PEIICHUU 3aJ1ay, BBIUUCIISITE MAaTEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIECHUN;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pacpeneneHus) MpU PEIICHUM 3aJ1ay, BBIYUCISITH JUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO PacipeaesICHUH;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH T10 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOH COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTaTUCTUYECKUE TUNOTE3bI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICICHUSMM.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 DneMeHTHl Teopun rpados 3 buomrorexa OK
PHILTP https://m.edsoo.ru/e0b7b0f1
) Ciy4aiiHble OIBITHI, CTy4aiiHble COOBITHS U 3 bubnuoreka [IOK
BEPOSITHOCTH COOBITHIA https://m.edsoo.ru/e0b7b0f1
Omneparuu HaJ MHOKECTBAMHU U
3 coObrTusiMu. CIIO’KEHUE M YMHOKEHHUE 5 bubmmoreka [JOK
BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTb. https://m.edsoo.ru/e0b7b0f1
HezaBucumeblie coObITHS
bubmmoteka IIOK
4 C) 0 4 1
HICMCHTRL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
[ | rmme———
¢ . CPHYIIH. T op https://m.edsoo.ru/e0b7b0f1
13 KOHEYHON COBOKYITHOCTH
6 Crny4daifHble BETUYUHBI U pacipeieNeHus 14 1 Bubmmorexa [OK
y pactiped https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 2 0



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHUeE pa3ae/ioB H TeM uudposBkbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3aK0H OOJIBLINX YUCET 5 bubmorexa OK
https://m.edsoo.ru/5fbc5dcl
2 DIeMEHTHI MATEMATUUECKON CTATUCTUKU 6 bubmorexa HOK
https://m.edsoo.ru/5fbc5dcl
, | s oyt
pactipe ’ https://m.edsoo.ru/5fbc5dcl
HOPMAaJIbHOE pacipeieseHus
4 Pacnpenenenue Ilyaccona 2 bubmmorexa [OK
pea Y https://m.edsoo.ru/5fbc5dcl
5 CBs3b MEXY CIIyYalHBIMUA BEJIMYUHAMUA 6 bubmmorexa [OK
Ay ey https://m.edsoo.ru/5fbc5dcl
bubmnoreka IIOK
6 00600 i 11 1
00lIleHNE U CUCTEMATU3alAs 3HAHNUI hits://m.edsoo.ru/5besdcl
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 1 0



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Becero IIK KP

1P

Jara
H3yYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

I'pad, cBsa3HbI rpad, mpencTaBieHNe 3a4a9u C

1 1
OMOIIBI0 Tpada

) Crenens (BasieHTHOCTD) BepiuHbL. [1yTh B rpade. |
Llenu 1 MUKJIIBL

3 I'pads Ha TocKOCTH. [lepeBo cirydaiiHOTO |
JKCIEPUMEHTA

4 CrnyualiHble SKCIIEPUMEHTHI (ONBITHI) U CITyyaliHbIE |
COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXO/bI)
BepositTHOCTB citydaitHOTo coObITHS. BeposiTHOCTH

5 COOBITHH B ONBITAX C PABHOBO3MOXHBIMU 1
3JIEMEHTAPHBIMH COOBITUSIMU
BepositTHOCTB citydaitHOTO coObITHS. BeposiTHOCTH

6 COOBITHH B ONBITAX C PABHOBO3MOXHBIMU 1
3JIEMEHTAPHBIMH COOBITUAMU
[Tepeceuyenue, 00beTMHEHNE MHOKECTB U

7 COOBITHI, TPOTUBOIOIOKHBIE COOBITHSA. PopMyIia 1
CJI0KEHHMSI BEPOSITHOCTEN

2 VYcioBHas BEpOATHOCTh. Y MHOXKEHHE |
BepoATHOCTEN. POpMyJia YCIOBHOM BEPOATHOCTH

9 VYcioBHas BEpOATHOCTb. Y MHO)KEHHE |
BeposiTHOCTEM. DOpMyJIa yCIIOBHON BEPOSITHOCTH

10 ®opmyIia MOJTHON BEPOATHOCTH 1

11 dopmyna baiteca. HezaBucumbie coOBITHS 1




KoMOuHaTopHOE MpaBUIIO0 YMHOXKECHHUS.

12 IlepectanoBku U paxkTopual

13 Yucno coueranuii. Tpeyronpnuk [lackans

14 ®dopmyna bunoma HeroToHa

15 Kontponsnas padora Nel: "I'padsl, BeposiTHOCTH,
MHOKECTBa, KOMOMHATOpUKA"
bunapHblii cinydaifHbIi ONBIT (MCOIBITAHUE), YCIIEX

16 u Heyaada. HezaBucumele ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUHN 0 IEPBOIO ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10 IEPBOTO
ycrexa

18 Cepus He3aBUCUMBIX HCTIbITaHUM bepHyin.

19 Ciyvaiinblii BBIOOp M3 KOHEYHOM COBOKYIHOCTH
[IpakTuueckast paboTa C UCIIOIB30BAaHUEM

20 AneKTpoHHBIX Tabnuil. [IpodoprneHTannoHHBIH
KOMIIOHEHT

1 Cnyuaiinas BennuuHa. Pacnipenenenue
BEpOATHOCTEN. [[narpamma pacrpeneneHus
Onepanuu Haj Cay4YailHBIMU BEIMUMHAMM.

22 IIpumepsl pactipenenenuii. bunapHas cirydaiinas
BEJIMYMHA

” I'eomeTpuueckoe pacnpenenenrne. bunomuanbHoe
pacnpezeneHue
MareMatnueckoe 0KHIaHuE CITyYalHON

24 BeJIMYMHBI. COBMECTHOE pacpeieICHUE ABYX
CIIy4YaiHBIX BEJIMYHH

75 HezaBucumeble ciydalinble BenuunHbl. CBOMCTBA

MATEMATHUYCCKOI'O OXXUJaHU. MaremaTudeckoe




OXKHU/1aHue OMHAPHOHN CITy4aifHOI BETMUNHBI

MaremaTudeckoe OXHNIJAHHUE T'COMETPUUCCKOIO U

26 . 1
OMHOMMAJIBHOTO paclpeieeHui

27 Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 1

73 Jucniepcusi OMHAPHON CITy4aifHOW BEJIMYHMHBI. 1
CoiicTBa aucriepcuu
MaremaTHuecKoe 0KUIaHue POU3BEICHHS U

29 JUCIIEPCHUS] CYMMbI HE3aBUCUMBIX CITyYailHBIX 1
BEJIMYMH

30 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM |
3JIEKTPOHHBIX TAOJIHUI]
Jucnepcusi OMHOMUAIBHOTO PaCIpeICICHHUS.

31 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM |
AJIEKTPOHHBIX TAOJHII.
IIpodopreHTAIHOHHBIN KOMIIOHEHT

32 O060011eHre U cucTeMaTU3alys 3HaHUH 1
KontponbHast pabora Ne2: "HcnbiTanus

33 bepnymm. Cirydalinbple BETUYHUHBI U 1
pacnpenenexus”

34 O060011eHre U crucTeMaTU3alys 3HaHUN 1

OBULHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 34




n/n

11 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Bcero IIK KP

1P

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Hepasencto YeOrimena. Teopema YeOrbImiera.
Teopema bepuysuimi. 3akoH GOIBIINX YHCET

Hepasencto YeObimena. Teopema YeOrbImiera.
Teopema bepnynnu. 3akoH O0NbIIUX YUCE

Hepaencto Yebbimena. Teopema YebbImena.
Teopema bepryinu. 3akoH O0NbLINX YUCEN

Br100pouHBIi METOT UCCIICIOBAHUMA

[IpakTuueckast paboTa ¢ UCIIOJIb30BAaHUEM
aneKTpoHHBIX Tabnuil. [IpodopuenTannoHHBIH
KOMIIOHEHT

I'enepanbHas COBOKYNHOCTb U CIy4ailHasi BBIOOpKa.

3HaKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTUKAMHU.
OneHka cpeJHEero U AUCHEPCUH IeHEPAIbHOU
COBOKYITHOCTH C IIOMOUIbIO BBIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHas COBOKYNHOCTb U Ciy4ailHasi BBIOOpKa.

3HAKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTUKAMHU.
OneHka cpeJHEro U TUCIEPCUN TE€HEPATbHON
COBOKYITHOCTH C TIOMOIIbIO BBIOOPOYHBIX
XapaKTEPUCTHUK

OreHuBaHME BEPOSATHOCTEH COOBITUH TTO BRIOOPKE
Craructuueckas runoresa. [IpoBepka nmpocremumx
TUIIOTE3 C IOMOIIBIO CBOMCTB U3YUEHHBIX
pacrnpeeneHuit




Cratuctnueckas runoresa. I[IpoBepka npocreimmx

10 TUIIOTE3 C IOMOIIBIO CBOMCTB U3YYEHHBIX
pacrpeeneHuit

1 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

12 IIpuMepbl HENIPEPBIBHBIX CIIy4YalHbIX BEJIMYHH.
@DyHKIMS INIOTHOCTH BEPOSITHOCTH
PaBHOoMepHOE pacnipenencnue. [Ipumepsl 3anay,

13 IIPUBOALINX K [TOKA3aTEIbHOMY U K HOPMAJILHOMY
pacnpeneseHusIM

14 @OyHKIMS IJIOTHOCTH BEPOSITHOCTH I1OKA3aTEIBHOTO
pacnpeseneHus

15 @yHKIMS INIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpezeneHus
ITocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCHMBIX

16 coOsITHil. [Tpumep 3anaun, npuBoasIIEH K
pacnpeznenenuto Ilyaccona

17 [IpakTnueckast paboTa ¢ UCIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

13 KoBapnanus nByx ciiydaliHbIX BEJIMYUH.
Koaddunuent xoppensuuu

19 CoBMmecTHBIE HAOMIOIEHUS IBYX BETMYUH

20 Br160opounslii Ko3hULMEeHT Koppensuun

71 Paznuune Mex 1y JIMHEWHOU CBA3BIO U IPUYUMHHO-
CJIEICTBEHHOU CBS3bIO

22 JIuueitnas perpeccust

” [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM

AJIEKTPOHHBIX TAOJIHUIIL




[IpencraBnenne JaHHBIX ¢ TOMOILBIO TaOIHII U

24 JyarpaMm, OnucaTelbHas CTaTUCTUKA. 1
IIpodopreHTAIIMOHHBINI KOMIIOHEHT

)5 OMBITHI ¢ PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU |
COOBITHSIMH

26 Brruucnenue BeposTHOCTEH COOBITHN ¢ TPUMEHEHHUEM |
hopmyr
Brruncnenue BeposiTHOCTEH COOBITUH C MPUMEHEHHEM

27 rpadUYeCcKUX METO/I0B: KOOpAUHATHAS MpsMasi, 1
JepeBo, quarpaMmma Jiepa

28 CrnyualiHble BEIMUMHBI U PACIIpEIETICHUS 1

29 MareMatrnueckoe 0’KHIaHHe CITyYalHOW BEJTMYUHBI 1

30 MatemaTtuueckoe 0XKHUIaHNue CIIy4aiiHON BEJIUYUHbI 1

31 KontponbHas padora: "BeposTHocTh U cTaTHCTHKA" 1

1 Boruncnenue BeposiTHOCTEN COOBITUI C MPUMEHEHUEM |
(dbopMy U TpadUIECKUX METOI0B

13 Boruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHUEM |
dhopmyn u rpadUUEeCKX METOIOB

14 Crny4daiiHble BETMYUHBI U PACIIPEICIICHUS. |
MaremaTuuecKoe O)KUIAHUE CIyYaHON BEJIMYMHbI

OBLIEE KOJIMYECTBO YACOB IO NIPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHaHa,
' HauOoJIbIlIee, HAMMEHbILIEE 3HAUEHHE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATHAMM: CITydailHbIN HKCHEPUMEHT (OMBIT) U Cly4aifHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOMA) CIy4alHOTro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOXKHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YalHbIX 3KCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth CcOOBITHS: INepecedeHHe M OObeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
) MOJIb30BATHCS AMarpaMMaMHu Diiiepa 1 GOpPMYIIOi CIOKEHHUS BEPOSATHOCTEH
IIPU pEILIeHUH 3a]a4
OnepupoBaTh NOHATHAMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOAWTh BEPOSTHOCTU C IMOMOIIBIO IMPaBWJIA YMHOXKEHHUS, C IOMOUIBbIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMHU: UCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, yCIeX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HCIBITAHUH JI0 MEpPBOro ycrexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuu UcTibITaHul bepHyiu
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYMHA, paCIpeeiICHUue

BEPOSATHOCTEH, AUarpaMma pacipeaeneHus
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero od0pa3oBaHusi
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYHHBIIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOTO  OXHUJaHUS, MPUBOJUTH
59 MPUMEpBI TOrO, KaK MPUMEHSETCS MAaTeMaTH4YeCKOe OXKUIAHHUE CIIydalHOM
) BEJIMYMHBI, HAXOJUTh MaTeMaTH4YeCKOE OXUJaHHE [0  JITaHHOMY
pacnpeeNeHUIo
53 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
54 HmeTs npeacTaBlieHne 0 HOpMaibHOM pacrpeaeeHun
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Kon

6.1

6.2

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

IIpoBepsieMblii 3JIEMEHT COIePAKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre OaHHBIX C TOMOIIBIO Tabmui U auarpamm. CpeaHee apudmermdeckoe,
MeauaHa, HawOoJbIllee W HAWMEHbIEEe 3HAYEHUs, pa3Max, JUCHEPCHS M CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnydaliHple SKCIIEPUMEHTHI (OIBITHI) W CIyYallHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BepodaTHOCTh ciyyaltHOTO cOOBITHS. BiIM30CTh 4acTOTHIM BEPOATHOCTH COOBITHIA.
CrnyualiHple ONBITHI C PAaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITUAMU. BeposTHOCTH
COOBITHIA B OTIBITAXC PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Ornepanuy HaJl COOBITUSIMH: TEepeceYeHre, OOBEIUHEHUE, MPOTHUBOMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia cloKeHUs: BEPOATHOCTEN

6.4

6.5

VYcnoBHas BEpOSITHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBo cCilydailHOro 3KCIEpHMEHTA.
®dopmyra moaHo# BepoaTHOCTU. HezaBucumeblie cOObITHS

KomOunatopHoe mpasuino ymHoxeHus. [lepectaHoBku u Qaxtopuan. Yucio codeTaHUi.
Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa

6.6

bunapHblli ciayyailHbli ONBIT (MCHBITAaHUE), yCHEX W Heynada. He3aBUCHMMBbIE HCIIBITaHMSL.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HCIBITAaHUM
bepnymn

6.7

CnyyvaitHass BenuuuHa. Pacripegenenue BeposiTHOCTeH. [luarpamma pacmpeneneHus.
[Ipumeps! pactipenenieHuid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAITBHOE

Kon

11 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

Teopus BEpOATHOCTEN U CTATHCTHKA

5.1

52

YwucoBele XapaKTECPUCTHUKU CJ'Iy‘-IElffIHBIX BCJIIMYHH: MAaTEMAaTUYCCKOC OXKUIAHUEC, TUCTIEPCUA U
CTaHJAPTHOC OTKJIIOHCHHC. HpI/IMepBI MPUMCHCHUSA MAaTEMAaTUYCCKOIO OXHIaHHA, B TOM
yuciae B 3aJadax W3 IOBCEAHEBHOM KHM3HM. MarTemartudeckoe OXKuJaHue OuHapHOU
CIIy4yallHOM BEJIMYUHBL. MaremaTudeckoe OXUIAHUE CYMMBI CIIy4YalHBIX BEJIUYMH.
MareMaTiueckoe OXUAAHWE M JHUCIEpPCHUs TEeOMETPUYECKOro M OMHOMHAIILHOTO
pacrpeneneHun

3akoH OOJIBIIMX YHUCENl U €ro pojb B Hayke, Mpupoje U oluiecTBe. BriOOpouHbIil MeTOx
UCCIIEI0BAHUI

53

IIpuMepsl HENpepbIBHBIX CIy4alHbBIX BeIW4MH. [IOHATHE O IUIOTHOCTH pacHpenesieHHUs.
3amaud, NOPUBOJAIIME K HOpPMalbHOMY pacnpeaeneHuto. I[loHsATHE o0 HOpPMalbHOM
pacnpeneseHun
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiembie TpeOOBAHUSA K MPEAMETHBIM Pe3yJibTAaTaAM 0CBOEHUSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

Brnanenne meromaMm /10Ka3aTeNbCTB, AITOPUTMAaMHU pEIIEHUS 3a/ad; yMEHHue
dbopMynHpOBaTE M OMEPUPOBATH HMOHATHSAMH: OIPEIEICHUE, aKCUOMa, Teopema,
CJIEZICTBHE, CBOMCTBO, NPU3HAK, JOKA3aTEbCTBO, PAaBHOCUIIbHbIE (HOPMYIHPOBKHY;
OPUMEHATh UX; yMEHHe (opMynIHpoBaTb OOpPaTHOE U  IMPOTHUBOIIOJIOKHOE
YTBEp)KJEHHE, NPUBOIUTH MPUMEPbl M KOHTPHIPUMEPHI, HCIOJIb30BATh METOJ
MaTeMaTHYeCKOW WHAYKLIWHU; TIPOBOAMTH JOKA3aTEIbHBIC DPACCYXKACHUS TpU
pelIeHUH 3a7ay, OLIEHUBATh JIOIMYECKYI0 IPaBUIBHOCTb PACCYXJIEHUH; yMeHue
ONEpPHPOBATH  IOHATHUSAMHU: MHOXECTBO, IIOJJMHOXECTBO, OIEpaluy  Hal
MHOXECTBaMH; YMEHHE MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s
OTIMCAHMsI PEATbHBIX MPOILIECCOB M SBJICHUN M NPU PEIICHUH 33]ad, B TOM YHUCIIE W3
Jpyrux ydeOHBbIX NpPEAMETOB; YMEHUE ONEepUpOBaTh MOHATUAMU: Tpad, CBSI3HBIN
rpad, nepeBo, LMKI, rpad Ha IJIOCKOCTH; YMEHHUE 3aJaBaTh M OIUCHIBaTh rpadbl

pa3iInuHbIMU CHOCO6aMI/I; HUCIIOJIb30BaTh I‘pa(l)BI IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJNOE YHUCIIO, CTENEHb C
LeNbIM TOKa3aTeleM, KOPEHb HaTypallbHOM CTENEHHU, CTENEeHb C PalUOHAIbHBIM
nokasareseM, CTeNeHb C JIeHCTBUTENbHBIM IOKa3aTeNeM, JOrapu(mM 4ucia, CUHYC,
KOCHHYC W TaHT€HC IPOU3BOJIBHOTO YHCIJIA, OCTATOK MO MOJIYJI0, PAllMOHAIBHOE
YHCII0, UPPALIMOHAIIBHOE YHCIIO0, MHOYKECTBA HATYPaJIbHBIX, LEIbIX, PALlMOHATIbHBIX,
JEHCTBUTENBHBIX YHCENl; YMEHNE UCIIOJIb30BaTh NPU3HAKU AETUMOCTH, HAUMEHbILINT
o0l AenuTeNb U HauMeHblIee 00Illee KpaTHOe, anropuT™ EBKinia npu petieHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH [TO3ULMOHHBIMU CUCTEMAMH CUUCIIEHUS; YMEHUE
BBITMOJIHATH BHIYMCIICHUE 3HAYEHUHN U MPeoOpa30BaHUsl BIPAXKEHHUM CO CTETIEHIMHU U
Jgorapupmamu, NpeoOpa3oBaHMs IpPOOHO-pAIlMOHANBHBIX BBIPAXKEHUN; YMEHHE
ONEepUpOBaTh TMOHATUSAMU: IIOCIEIOBATENbHOCTh, apUpMeTHUecKas Iporpeccus,
reoMeTpuueckasi — mporpeccusi, OECKOHEYHO  yObIBaiollas  reoMeTphuYecKas
Iporpeccusi; yMEHUE 3aJaBaTh IOCIEI0BATEIBHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYI; YMEHHE OINEpHUpPOBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO,

COHpSDKéHHI)Ie KOMILJICKCHBIC 4YHCJIa, MOAYJb W APTYMCHT KOMIIJICKCHOI'O 4YHCIA,
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dbopMa 3amucHl KOMIUICKCHBIX 4YHCEN (TeoMeTpudYecKasi, TPUTOHOMETpHYECKas H
anrebpanyeckas); yMeTb  NPOU3BOAUTH  apupMETHUYECKHe  JEUCTBUA  C
KOMILUIEKCHBIMM UYWCJIAMU; TMPUBOAUTH NPUMEPHI HUCIOJIb30BAHUS KOMILUIEKCHBIX
YHCeJl; ONEPUPOBATh MOHATHSAMH: MaTpuua 2x2 v 3X3, onpeacsuTeNb MaTpHIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHnue  omepupoBaTh  MOHATHSAMHU:  pallMOHAJbHBIE,  HpPpaALUOHAIbHBIEC,
MoKa3aTelbHble, CTEIIEHHBIE, Jorapu@MUYECKUE, TPUTOHOMETPUUYECKHE YPaBHEHUS
U HEPaBEHCTBA, HUX CHCTEMbl; YMEHHE ONEPUPOBATH MOHSATUSMHU: TOXKIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUN U
HEPaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHM, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C MOMOUIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C TMapamMeTpoOM; MPUMEHSITh YpaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBbl HJIsl PEIICHHUS MaTeMaTW4YeCKUX 3a7ad M 3ajad u3

Pa3IUYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue onepupoBaTh NOHATHUAME: (YHKIUS, YETHOCTh (YHKUMH, TEPUOIHIHOCTD
GyHKIIUM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKIHH, 3SKCTPEMYM
dbyHKIMM, HAWMOOJbBIIEE W HAWMMEHbIIEE 3HAUYCHUS (YHKIMH Ha MPOMEXYTKE,
HenpephIBHAsT (PYHKIMS, acUMITOTHl Tpaduka (QyHKIMM, TepBas U BTOpas
npou3BogHAs (YHKIUU, T€OMETPUYECKHI M (U3NYECKUH CMBICT NPOU3BOAHOM,
nepBooOpasHasi, Onpe/eIEHHbI HHTETpai; YMEHHE HAaXOIUTh aCUMITOTHI rpaduka
(GYHKIMM; YMEHHE BBIUUCIATH MPOU3BOAHBIE CyMMBI, MPOU3BEACHUS, YACTHOIO U
KOMIIO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHON K rpaduky (yHKLIUH;
YMEHHE HaXOJUTh MPOU3BOAHbBIE JIEMEHTApHBIX (YHKIUH; YMEHHE HCIOJIb30BaTh
IPOM3BOJIHYIO JJIs1 UCCIIEI0OBaHUs (PYHKLUH, HAXOJUTh HAUOOJIbIINE M HAUMEHbIINE
3HaueHusl (PyHKUUN; CTPOUTH Ipa@UKU MHOTOYJICHOB C MCIOJIb30BAaHUEM ammapara
MaTEMaTUYECKOTO  aHalIW3a; MNPUMEHATH IPOU3BOJHYK JUId  HAXOXKICHUS
HAWIy4IlEro pelieHus B MPUKIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKUX U
¢u3mUecKux 3a1a4ax; HAXOAUTh IUIOIMAAN U 00BEMBI (PUTYP C TOMOIIBIO HHTETPaa;
OPUBOJIUTH  MPUMEpPhl  MAaTEeMAaTUYECKOTO  MOJEIMPOBAaHUS C  TOMOIIBIO

TuddepeHIMaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MNOHATHSAMH: Trpaduk QyHKOUM, oOpaTHas (yHKUuS,
KOMIIO3UIUS ~ (QYHKUMH, JUHeWHas  (QyHKOMS,  KBagpaTH4Has  (YHKIHS,
panoHaibHasi (QYHKIUS, CTeNeHHas (yHKUIMsS, TpUrOHOMeTpuueckue (yHKIUH,
oOpaTHble TPUTOHOMETpUYECKHe (YHKIMU, TOKa3aTelbHAs M JorapupMHUuecKas
GYyHKIUM; YMEHUE CTPOUTh TIpadUKU H3YYEHHBIX (DYHKIHHA, BBIMNOIHITH

npeoOpa3oBanusi rpaduKoB (QyHKUUH, HCMONB30BaTh TpadUKd IS U3YYEHUS
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IPOIIECCOB M 3aBUCHUMOCTEMH, MPH PEIICHUH 3a7ad U3 IPYrux y4eOHBIX MPEIMETOB U
3ajjad U3 peaJbHOW JKHU3HU; BBIpaKaThb (OpMyJIaMH 3aBHCHUMOCTH MEXAY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBa M rpaduku (GyHKIMHA A peIIeHus
YpaBHEHM, HEpAaBEHCTB U 3aJau C MapamMeTpaMM; U300pakaTh Ha KOOPAMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 331a4U Pa3HbIX TUIIOB (B TOM YMCJI€ Ha MPOLIEHTHI, 10JIU
U YacTH, Ha JBIDKEHHE, paboTy, CTOUMOCTh TOBAapOB U YCIYT, HAJOTH, 3aJla4d U3
o0nacTH  ympaBieHHS JHMYHBIMH M CEMEHHBIMH  (PMHAHCAMM); COCTaBISATH
BBIPDAXKEHHUsI, YPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBl II0 YCIIOBUIO 3aJauyH,
UCCJIEI0BATh MOJYYEHHOE PELIEHUE U OLEHUBATh IPaBIONOJ00HOCTh PE3yJIbTaTOB;
YMEHHUE MOJECIUPOBATH PEAJIbHBIE CUTYallMM HA SI3bIKE MAaTEMAaTUKHU; COCTABJIATH
BBIDAKCHMSI, YPaBHEHHs, HEPAaBEHCTBA M HMX CHUCTEMbl [0 YCIOBHMIO 33J1a4H,
UCCIIEIOBATh IOCTPOEHHBbIE MOJENTU C HCIOJb30BAaHUEM ammapaTra anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh IMOHSATHSAMHU: CpeaHee apuMETHYeCcKoe, MeJIHaHa,
HauOosblllee M HaWMEHbIee 3HAYCHMs, pa3Max, JUCIEepPCHs, CTaHJApPTHOE
OTKJIOHGHHE 4YHUCJIIOBOrO Habopa; yMEHHE WU3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIio, TpPEACTAaBIEHHYI0 B Ta0nMiax, Ha JAuarpaMMax, TIpadukax,
OTPXKAIOIIYI0O CBOWCTBA pEATbHBIX TPOILIECCOB W  SIBIICHUW; TMPEACTABIATH
HH(GOpPMAIIMI0O C TIOMOIIbIO TaOJHMII U AWAarpaMM; HCCIENI0BaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHCIE C TPUMEHEHHUEM TrpaduyecKuX METOJOB U DJIEKTPOHHBIX
CpPeICTB; TrpaUYecKH UCCIEI0BaTh COBMECTHBIE HAONIOJEHUS C TOMOIUIBIO

JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccun

YMeHue omnepupoBaTh MNOHSTHUAMU: CIy4YalHBIH ONBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTh  CIy4aHOTO  COOBITHS; YMEHHE BBIUHCIATH BEPOSITHOCTh  C
UCMOJIb30BaHUEM TIpaUUYeCKUX METOJO0B; IPHUMEHATh (OPMYIJbl CIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, (OpMyJly MOJHOW BEpOSITHOCTH, ¢opMmyny bepHysu,
KOMOMHATOpHBIE (DaKThl U (POPMYJIbI, OLIEHUBATh BEPOATHOCTH PEAbHBIX COOBITUH;
YMEHHE OIEepUpOBaTh IMOHATHSAMH: CIydaiHas BEIWYWHA, pacIpeieseHne
BEPOSITHOCTEM, MAaTEMAaTUYECKOE OXKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHUE
CIIy4ailHOM BETWYMHBI, (YHKIUH pACIpeNeSeHUs] U IJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOTO U HOPMAJIBHOI'O PacIpelelICeHUl; YMEHUE HCIIONIb30BaTh CBOMCTBA
W3YUYEHHBIX PacHpelesIeHU I PEeIIeHMs 3a]a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OONBIINX YHCEN, METO/bl BHIOOPOUHBIX MCCIEJOBAHUN; YMEHHE MPUBOAUTH
IpPUMEpHl TIPOSIBICHUS 3aKOHA OOJBLIMX YHCENl B MPHUPOAHBIX U OOLIECTBEHHBIX

SABJICHUAX; YMCHHC OIICPUPOBATL MOHATUAMU: COUCTAHHUC, NCPCCTAHOBKA, YHCIIO
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COYeTaHUl, 4YHCIO TMEepecTaHOBOK; OwHOM HpIOTOHA; yMeHHE TNPUMEHATH
KOMOMHATOpHbIE (aKThl W pacCyKIEHHUsA JUIs pelIeHUs 3aJad; OLEHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOATHOCTHYIO MOJAETh U

MHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, Jy4, BEIWYMHA YIVIa, IUIOCKUM YIOJI, JBYI'PAaHHBIA YroJj, TPEXI'PaHHBIN
YTOJI, CKPEIIMBAIOIIHECS NTPSIMBIE, NAPAJUIEIbHOCTD U MEPIECHIUKYIISIPHOCTD IIPSAMBIX
U IUIOCKOCTEH, YIoJl MEXAY IPSIMBIMM, YTOJ MEXKIAY IPSAMON M IUIOCKOCTBIO, YIOJl
MEXIy IUIOCKOCTSIMHM, PAcCTOSHHE OT TOYKH A0 IUIOCKOCTH, PAaCCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSHUE MEXKIY IIJIOCKOCTSIMH; YMEHHUE HCIIOIb30BaTh IIPHU PELICHUU
3a7ia4 M3y4yeHHbIE (DAKThl U TEOPEMBbl IUIAHUMETPHH;, YMEHHE OLEHHUBATH Pa3Mepbl
00BEKTOB OKPY’KAIOLIEr0 MHpA; CTPOUTh MaTEMaTHUYECKUE MOJENINM C IOMOIIbIO
FEOMETPUYECKUX TOHATUN W BEJIMYUH, pellaTh CBA3aHHBIE C HUMH IPAKTUYECKUE

3aga4uu

10

YMeHue omepupoBaTh IMOHATHAMHU: IUIOMIAAL  (GUTYphl, O00BEM  QUTYpHI,
MHOT'OTPAaHHMK, IPaBWJIbHBIH MHOTOIPDAaHHHMK, CEUYEHHE MHOTOTpPaHHUKA, KYO,
napaieNienue ], Ipru3Ma, nupamuaa, Gurypa u moBEpXHOCTh BPALCHHS, [IAIHHID,
KOHYC, 1ap, cdepa, miomaab chepsl, MI0LIAb TOBEPXHOCTH MUPAMUBI, TPU3MBI,
KOHYyCa, HWIMHIpa, 00bEM Ky0a, MpSMOYTOJBHOTO MapajieNenurnena, MupaMuibl,
IPU3MBL, IWIMHIPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHUS KOHycCa U
HWIMHJpa, NapajuleJbHble OCH WJIM OCHOBAaHHIO, CEYEHHE Ilapa, IJIOCKOCTb,
Kacaroasicsi cepbl, IMIMHIPA, KOHYCA; YMEHUE CTPOUThH C€UeHHE MHOTOTPaHHHUKA,
n300paxxaTb MHOTOTPAHHUKH, (PUTYphl M TMOBEPXHOCTH BPALIEHHS, UX CEUYEHHUS, B
TOM YHCJIE C TOMOINBIO JJIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHATH CBOMCTBA
FEOMETPUUECKUX  (UTYp, CaMOCTOSITENIbHO  (OpPMYJIUPOBATH  ONpEENICHUs
u3ydyaeMmbIX (QUryp, BbUIBUraTb THUIIOTE€3bl O CBOWCTBAX M  IPU3HAKAX
FeOMETPUUECKUX (PUryp, OOOCHOBBIBaTh MM ONPOBEPraTh UX; YMEHHE NMPOBOJUTH
KjJaccu(ukanuio (Uryp Mo paszIMyHbIM MpPU3HAKAM, BBINOJHATH HEOOXOJIUMbBIE

JOIMOJTHUTEIIbHBIC ITOCTPOCHHUA

11

YMeHue omnepupoBaTh MOHATUAMHU: JBM)KEHHE B MPOCTPAHCTBE, NapajiebHbINA
HepeHoC, CUMMETPHsI Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, MPpeoOpa3oBaHue
no00us, NoJoOHbIE (DUTYPBI; YMEHUE paclo3HaBaTh PaBHbIE U MOI00HBIE (PUTYPHI,
B TOM YHCIIe B MIPHPOJIE, HCKYCCTBE, apXUTEKTYpPE; UCIOIB30BATh TEOMETPUICCKUE
OTHOILIEHHS TPU pEIIeHUH 3ajjay; HAaXOIUTh NeOMETPUYECKHE BEIMYMHBI (JUIMHA,
yTOJI, TIOMAa/lb, 00BEM) TPU PEIICHUH 3a/1a4 U3 IPYTHX YYEOHBIX MPEIMETOB U U3

peaanofz'I JKU3HHU, YMCHHUC BBIYUCIATH I'COMCTPHYCCKUC BCIMYMUHLBI ([[J'II/IHa, YTOJI,
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IoImaab, 00bEM, IJIOUIAIb MOBEPXHOCTH), MCIONB3Ys H3y4YEeHHBIE (OPMYNBI H
METOJIbI, B TOM WYHCJC: IUION@]h [MOBEPXHOCTH TMHUPAMHUIbI, MPU3MbI, KOHYCA,
MWIMHAPA, IJIOMAas cdepbl; 00bEM Kyba, MPSMOYTOJLHOTO Mapasuieenune/a,
NUPaMUJIBI, TPU3MBI, LHWIMHIPA, KOHYCa, IIapa; yMEHHE HAaXOAWUTh OTHOILICHHUE

00bEMOB IOZOOHBIX (pUryp

12

13

VYmMmenne ONICpHUPOBATH IMOHATHUAMU: IMPAMOYIroJibHass CUCTEMa KOOPAHWHAT, BCKTOP,
KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa BEKTOPOB, TPOU3BEICHHE BEKTOPA
Ha 4YMCIIO, Pa3JIOKCHHUE BEKTOpa MO 0a3ucy, CKaJspHOE MPOHM3BEICHUE, BEKTOPHOE
NPOM3BEACHUE, YIOJ MEXIY BEKTOpPAMHU; YMEHHE HWCIIOJIb30BaTh BEKTOPHBIA M
KOOpI[I/IHaTHbe/'I MCTOH JId PCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJdad Apyrux

y‘le6HI>IX npeaMETOB

YMmeHue BbIOMpaTh MOAXOIAIIMHA METOJ Ui pelleHHs 3a7ayd; IOHUMaHHe
3HAaYMMOCTH MAaTEMAaTHKH B W3YYEHUH NPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
ABJICHUM; YMEHHUE PaclO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE,
YMEHHUE NPUBOJIUTH NPUMEPBI MATEMATUYECKUX OTKPBITHA POCCUNCKOW M MUPOBOU

MaTeMaTH4YeCKOM HAayKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPABHCHHS
2.2 WppanmonansHbie ypaBHEHHUS
23 TpuroHomerpuieckue ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHH. OnpeeuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

e MareMaTHka: anre6pa M Ha4daJla MaTCMAaTHYCCKOI'O aHaJIn3a, TCOMCTPHA.

AnreOpa u Hayajga MareMaTHdeckoro aHaiamsa, 10-11 kmaccel/ AIMMOB
HI.A., Konsrun IO.M., Tkauea M.B. u ap. - M.: AkuuoHepHoe
obmectBo «M3narensctBO «IIpocBemenne»,2025.

Marematuka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHS.
I'eometpusi, 10-11 xnmaccel/ Atanacsn JI.C., byty3oB B.®., Kagomiien
C.b. u 1p.-M.: AKIIMOHEpHOE 00111eCTBO «3naTenbCcTBO
«IIpocBemienue»,2023.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

e MareMaTHka: anre6pa M Ha4daJla MaTCMATHYCCKOIo aHain3a, rcOMCTpPHA.

I'eomerpuss 10—11-e kmaccel: 0a30BbIA W YTIIyOJEHHBIM ypOBHU
MeToanueckue pexkoMeHpauumu Kk yudeOnuky JI. C. Aranacsna, B. O.
byry3sosa, C. b. Kagomuesa u np. — Mocksa : [IpocBemenue, 2023.
Marematuka: anredpa U Hayajga MaTeMaTHYECKOTO aHaIW3a, T€OMETPHS.
Anrebpa u Hayaima wmaremaTudyeckoro anamusza 10—I11 kmacchl.
Meroaunueckue pekomennanuu k yueOHuky L. A. Amumona, HO. M.

Konsruna, H. E. ®énoposoii u ap. — Mocksa : [Ipocsenienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
Ne
u/n Anapec 0P Ha3Banue pecypca

http://window.edu.ru/

OnexkTpoHHas OMOIMOTEKA YUEOHUKOB U METOAMYECKUX
marepuanoB. IlpenmerHesle pasnpensl «MaremaTtukay,
«Anrebpay», «['eomerpus»

https://fipi.ru/

@PenepanbHbI HHCTUTYT NEAArOTMYECKUX U3MEPEHUM.

http://window.edu.ru/wi
ndow/catalog

Karanor Poccuiickoro 00111e00pa30BaTEIHLHOTO
IToprama.  IlpenmerHble pasnpensl «MaremaTtukay,
«Aunredpay, «['eomerpusy.

http://www.school.edu.r
u

Karanor «O0pa3oBarenbHble pecypebl ceth MHTepHET
JUIsL 00111er0 00pa30BaHMS.

http://catalog.iot.ru

Karanor «llIkonsubeiid Angexc». [IpenmerHeie pa3iessl
«Matematukay, «Anredpay, «['ecomeTpus.
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http://catalog.iot.ru/

6 hitps://resh.cdu.ru/about | 1 OCYAApCTBEHHas  oOpasoparenbHas — IiaThopma
«Poccuiickast 2JIEKTpOHHAS IITKOJIA»
7 https://math- OOpaszoBaTelbHbIM  MOpTal I HOArOTOBKH K
ege.sdamgia.ru/ 9K3aMEHaM 110 MPOGUILHON 1 6a30BOM MaTeMaTHKE.
8 https://urok.1sept.ru/ Caiit «IlepBoe ceHTAOPS».
9 https://uchi.r/ Yuu.py - oTedecTBEHHas OHJIAlH muatdopma
10 http://school- Emunas xoiwtekuust 1udpoBeix  00pa3oBaTEIbHBIX
collection.edu.ru/ pECypCoB [0 MaTeMaTHKe, 1o KiaaccaM, TeMam 1 Y MK
11 http//wwwpm298ru/ MaremaTuka: CIIPaBOYHHUK q)OpMy.H 110 aﬂre6pe n
T'€OMCTPHH.
https://utf8.1bz.ru/metod
12 ist/authors/matematika/ Jla6opartopus A.I'. MopakoBHua.
7/
13 https://foxford.ru/ Omnaiig-mkona Pokchopr.
14 http://www.yotx.ru/

[TocTpoenue rpadukoB GyHKIHNA OHIANH.
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