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[NOACHUTEJIBHAA 3AIIMCKA
OBLIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATUKA»

PabGouas mporpamma mo ydeOHOMY mpenMery «MaTtemaTnka» 0a30BOTO YPOBHS ISt
obyuaromuxcs 10—11 xmaccoB paspaborana Ha ocHOBe DenepajbHOr0 IoCyJIapCTBEHHOTO
00pa30BaTeNpHOTO CTAaHJAApTa CpeaHero oO0mero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, NPEIBABISEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHMIO, M TPaIULIUN
poccuiickoro oOpa3oBanus. Peanuszanus mporpammbl oOecleYMBAET OBIAJACHUE KITIOUEBBIMU
KOMIIETEHIIMSIMU, COCTABIIIONIMMH OCHOBY JJISi CAMOPA3BUTHS U HENPEPHIBHOIO 0Opa3oBaHus,
LIEJIOCTHOCTh  OOILIEKYJIbTYPHOTO, JUYHOCTHOTO M T03HABATEIBHOTO pPAa3BUTHS JIMYHOCTHU
o0yJaronuxcst

B paboueii mporpaMmMe yuTeHbI HIeH U TON0KeHUs « KoHIenuu pa3BUTHs MaTEMaTHIECKOTO
obpazoBanust B Poccuiickoit ®enepammm». B cooTBeTCTBMM ¢ Ha3BaHWEM KOHIICTIIIHH,
MaTeMaTHYecKoe 00pa30BaHUE JI0JKHO, B YaCTHOCTH, IIPEIOCTABIIATH KaXKIOMY 00yUaroiemMycs
BO3MOXXHOCTb JIOCTHKEHHUSI YPOBHSI MaTeMAaTUYECKUX 3HAHHUM, HEOOXOJUMOro JUIsl JanbHEeHIei
yCHEIHOM »Xu3HM B oOmiectBe. VMeHHO Ha pelieHue 53TOM 3adaun HanesneHa Pabouas
nporpaMma 6a3oBOro ypoBHs

B snoxy nmdpoBoii TpaHcGopManuu BeeX cep YeTOBEUECKOH NesITeTbHOCTH HEBO3MOXKHO
CcTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 03 0a30BOH MaTeMaTHYECKOH IMOJTrOTOBKH.
VYike B IIKOJEe MaTeMaTHKa CIY>KUT OMOPHBIM MPEIMETOM JJISl U3YUEHHS] CMEXHBIX JUCUUIUIMH,
a B YKU3HU TOCJE HIKOJIbI peaibHOIl HEOOXOIMMOCTHIO CTAHOBUTCS HENPEPBhIBHOE 00pa3oBaHue,
9TO TpeOyeT MOJHOIICHHOW 0a30BOi 00IIe00pa3oBaTeIbHON MOATOTOBKA, B TOM YHCIE U
MaTeMaTH4ecKoi. DTO 0O0YCJIOBIEHO TeM, YTO B HAIIM JHH PACTET YMCIO CIENHUaIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJCTBEHHBbIM MPUMEHEHHMEM MAaTeMaTHUKU: U B cdepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJIOTMUYECKUX O0NacTAX, U AaKe B ryMaHHTapHBIX cdepax. Takum obpazom,
Kpyr oOydamomuxcs, [UIsi KOTOPbIX MaTeMaTHKa CTaHOBHUTCS 3HAUYUMBIM IPEIMETOM,
CYILLECTBEHHO pPacIIUpsIETCs

[IpakTiyeckasi MOJE3HOCTh MaTEMAaTHKH OOYCIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpBl HAIllero MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHBIC
OTHOILICHUS OT MPOCTEHININX, YCBaWBAa€MbIX B HEMOCPEACTBEHHOM OIIBITE, /10 JOCTaTOYHO
CJIO’KHBIX, HEOOXOJMMBIX Ul Pa3BUTHs HAYYHBIX U TEXHOJOTWYECKHX HaeH. be3 KOHKpEeTHbhIX
MaTeMaTHYECKUX 3HAHUN 3aTPyAHEHO MOHMMAaHWE NMPHUHLMIIOB YCTPOMCTBAa M HUCIOJIb30BAHUS
COBPEMEHHOW TEXHHKH, BOCIPHATHE W HMHTEPIPETalusi pa3HOOOpPa3HOM COLMAIBHOM,
HKOHOMHUYECKOW, MOTUTHYECKON MHPOpManuu, Manod(h(eKTUBHA MOBCEIHEBHAS MpaKTHUeCKas
JesTeNbHOCTh. KaX/J1oMy 4YenoBeKYy B CBOEH JKHM3HM HPHUXOJIUTCS BBIINOJHATH JIOCTATOYHO
CIIO)KHBIE PAacu€Thl U COCTAaBIIATH HECIIOKHBIC aJTOPUTMBI, HaXOAUTh HYXHbIE (OPMYJBI U
NPUMEHATh WX, BIANETh TNPAKTHUYECKUMH TNPHEMAaMU TEOMETPUYECKHX HW3MEpEeHHH M TIo-
CTpOeHUi, YnTaTh MH(OPMAIUIO, NPEACTABICHHYIO B BHIYy TaONHWI, AUarpaMM U rpaduKoB,
KUTb B YCIOBHUSX HEONPENECIEHHOCTHM M TOHUMATh BEPOATHOCTHBINA XapakTep ClydyalHBIX
COOBITHI

OnHOBpEeMEHHO ¢ paciHipeHueM cdep NpPUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM OOIIEeCTBE
BcE Oojiee Ba)XKHBIM CTAHOBUTCS MAaTEMaTHUECKWH CTWIb MBIIUICHUS, TPOSBISIOIINIACST B
ornpenenEéHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce u3yueHus MaTeMaTUKU B apceHall MpuéMoB
U METOJIOB MBIIIJICHUS Y€IOBEKa €CTECTBEHHBIM 00pa30M BKJIKOYAIOTCS MHIYKIUS U JeAYyKLIHA,
o0oOmIeHrne M KOHKpEeTH3als, aHalu3 M CHHTE3, KiacCuPHUKaus W CHUCTeMaTH3aIus,
abctparupoBanue W aHajiorus. OOBEKTHl MaTEeMaTHMYECKHX YMO3aKIIOUEHUH, MpaBuiIa HX



KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BEIPAOOTKE
yMeHus: (popMynupoBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYXICHHS, TEM CaMbIM pa3BHUBAIOT
JIOTMYECKOe MBIIUIeHHe Bexaymas ponb NpUHAAIEKUT MaTeMaTHKe B (OPMHPOBAHUU
aJ'Il"OpI/ITMI/I‘IGCKOI\/JI KOMITOHCHTBI MBIIIJICHUS U BOCIIMTAHUU YMGHI/If/'I I[CI\/JICTBOBaTI) 110 3aJaHHbBIM
aIropuT™MaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIC. B mponecce pemeHus
3aJjlad — OCHOBHOH y4eOHOUW JesATCIIbHOCTH Ha YypOKaX MaTEeMaTHKH — Pa3BHBAIOTCS
TBOPYECKAad U MpUKJIagHasA CTOPOHBI MBILIJIICHH.

OOyuenne MareMaTHKe Ja€T BO3MOXHOCTh Pa3BUBATh y YUAIIUXCS TOUHYIO, PAlUOHAIBHYIO U
MHPOPMATHBHYIO pedb, YMEHUE OTOMpaATh HauOoJee MOIXOASAIINE S3bIKOBBIC, CHMBOIMYECKHE,
rpaduUecKre CpeIcTBa sl BRIPAXKCHUS CYKICHUH W HATJISTHOTO UX NPECTaBICHHUS

HeoOxoauMplM KOMIIOHEHTOM 0O0IEl KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHM SIBIISIETCA
o0Iee 3HAKOMCTBO C METOAAMH TO3HAHMS JCHCTBUTEIBHOCTH, TPEICTABICHUE O MPEIMETe H
MCTOAC MATCMAaTHKH, €T0 OTINYUA OT MCTOAOB CCTCCTBCHHBIX W T'YMAaHHMTApPHBIX HAYK, 00
0COOEHHOCTSX MPUMEHEHHSI MAaTEeMATUKU I PEUICHHUS HAY4YHBIX M MPHUKIAIHBIX 337ad Takum
o0pa3zoM, MaTeMaTH4ecKoe 00pa3oBaHNEe BHOCUT CBOW BKJIa] B ()OPMHPOBAHHME OOIICH KYJIbTY-
pBI UeIoBeKa

W3ydeHne MaTeMaTWKUA CHOCOOCTBYET ICTETHYECKOMY BOCITMTAHHUIO YEJIOBEKA, TTOHUMAHHUIO
KpacoThl M M3SIIECTBA MAaTEMaTUYECKUX PACCYXACHUM, BOCIPUATHUIO T€OMETPHUUECKHUX (OpM,
YCBOCHHIO UJICH CUMMETPHHU

HEJIM U3YUEHUSA YUEBHOTI'O ITPEJIMETA «MATEMATUKA»

[TpuopurteTHpIMU TIeNsIMH 00y4eHusi mMaremaTnke B 10—I11 kimaccax Ha 0a30BOM ypOBHE

SIBJIIFOTCSL:

» popMupOBaHE EHTPATFHBIX MAaTEMAaTHIECKUX TMOHATHH (YMCII0, BETUYNHA, T€OMETPHUYECKAs
¢burypa, nepeMeHHasi, BEPOSTHOCTb, (PYHKIUs), 00ECIeUNBAIOIMX PEEMCTBEHHOCTh U TEp-
CIEKTUBHOCTbh MaTEMaTHUECKOr0 00pa3oBaHUs 00yYarOIINXCS;

m[IOJIBEICHUE YyYalIUXCi Ha JOCTYIHOM JUIsI HHMX YPOBHE K OCO3HAaHUIO B3aHUMOCBS3U
MaTEeMaTHKU U OKPY>KAIOIEero MUpa, MOHUMaHUE MAaTeMaTHUKU KaK 4acTu OO0Ied KyJIbTyphbl
YeJI0BEYECTBA;

mPa3BUTHE HWHTEIJICKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW yualuxcs, MO3HABaTEIbHON
aKTUBHOCTH, HUCCJIEI0BATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIIJICHUS, MHTEpEca K U3YUECHUIO
MaTeMaTHKH;

» (popmupoBaHue PYHKIIMOHAIBHON MaTeMaTHYECKOM PaMOTHOCTH: YMEHHUS Paclio3HaBaTh

MaTeMaTHYeCKHEe aCMEKThl B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX U IPU U3YUCHHUH IPYTHX

y4eOHBIX IPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, GOpMYIIMPOBATH UX HA

SI3bIKE MAaTEMATUKU U CO3/1aBaTh MaTeMaTHYECKHUE MOJIEIH, IPUMEHSITh OCBOCHHBII

MaTeMaTHYeCKU anmnapar i pelieHus: IPaKTUKO-OpUEHTUPOBAHHBIX 3a]1a4, UH-

TEPIPETUPOBATH U OLICHUBATH MOIYUYEHHBIE pe3ybTaThl OCHOBHBIEC TUHUU COJIEPKAHUS Kypca

Marematuku B 10—11 kimaccax: «Hucia u BeIYUCICHUSY, « Anredpay («AnredpandecKkue Bbl-

paxeHus», «YpaBHEHUs U HEpABEHCTBay), «Hauana MmaTeMatnyeckoro ananuza», «l'eoMeTpusi»

(«'eomeTpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHne reoMeTpuIecKiux BeTHUUH ),

«BeposTHOCTb U cTaTUCTHKa». JlaHHbIE TMHUK Pa3BUBAIOTCS MMAPaJUICNIbHO, KaXaas B

COOTBETCTBUH C COOCTBEHHOM JIOTUKOI, OIHAKO HE HE3aBUCUMO OJ/IHA OT JIPYTOi, a B TECHOM

KOHTaKTe ¥ B3auMoielicTBuu KpomMe 3Toro, ux 00beUHSET JOTHUecKasi COCTaBIISIFOIIAs, TPAIu-

LIMOHHO MpHUCYyIIas MaTEMATUKE U MMPOHU3BIBAIOIASL BCE MATEMaTUYECKUE KYPChI U



conepkarenbhbie MuHuU. ChopMynupoBanHoe B DeneparbHOM rocyaapCTBEHHOM
00pa30BaTeILHOM CTaHAAPTE CPETHETO 00IIero 00pa3oBaHus TPEOOBAHHE «BIIAJICHUE METOIAMHI
JI0Ka3aTeNIbCTB, AITOPUTMAMHU PEUIeHUs 3a7a4; yMeHHe (POpMYITUpPOBaTh ONpeeICHus,
AKCHUOMBI U TCOPEMBI, IPUMCHATD UX, IPOBOJWUTDL AOKA3AaTCIbHBIC PACCYKACHUA B X04€ PCIICHUA
3aJ1a4» OTHOCHUTCS KO BCeM Kypcam, a POpMUPOBAHUE JIOTHUECKUX YMEHUHN pacrpenesieTcs mo
BCEM rojaMm o0ydeHHsI Ha YPOBHE CPETHEr0 00IIero oOpa3oBaHMUs.

MECTO YYEBHOT O [TIPEJJIMETA «MATEMATHUKA» B
YUEBHOM IIJTIAHE

B coorBerctBuuM ¢ denepalibHBIM TOCYJApCTBEHHBIM 00pa3oBaTENbHBIM CTaHJAPTOM
cpeaHero oomero oOpa3oBaHUsl MaTeMaTUKa SIBIAETCS 00s3aTeNbHBIM NPEAMETOM Ha JaHHOM
ypoBHe o0OpazoBanus. Hacrosieidl npumepHoil paboueil mporpamMMoil mnpemaycMaTpuBaeTCs
u3yueHne ydebHoro mpeamera «MaremaTHka» B paMmkax TpEX y4eOHBIX KypcoB: «Anrebpa u
Hayajla MaTEMaTHYECKOTO aHalIn3ay, «I'eomerpus», «BeposTHOCTh U cTaTUCTHKaY. PopMupoBa-
HHUE JIOTHYECKUX YMEHHH OCYIIECTBIICTCS Ha NMPOTSHKEHWH BCEX JIeT OOydYeHHUs B CTapIiel
LIKOJIE, a 3JIEMEHTHI JIOTUKH BKJIIOUAIOTCA B COJIEP’)KAHNE BCEX Ha3BaHHBIX BBILIE KYpPCOB

B yuebHOM m1ane Ha n3yveHnue matemMatuku B 10—11 xiraccax oTBOAUTCS 5 y4eOHBIX YacoB B
HEJIEJIO B TEYEHUE KAXKIOro roja o0y4yenus, Bcero 350 yueOHbIX 4acoB.

TemaTtnueckoe MIaHUPOBAHUE YUEOHBIX KYPCOB U PEKOMEHAYEMOE pacipeieieHne yueOHOro
BPEMEHM JUIsI U3Y4YEHHsI OTAEIBHBIX TEM, NPEUIOKEHHbIE B HACTOSIIEW HporpaMme, HaJo
paccmaTpuBaTh Kak IMpPUMEpPHbIE OPUEHTHPHI B IOMOIIL COCTAaBUTENIO aBTOPCKOM pabodeit
IIPOrpaMMbl U MpPEXIE BCEro y4UTenato ABTOp padouell mporpamMmbl BIpPaBE YBEIUYUTH WIIU
YMEHBUINTh MPEAJIOKEHHOE YMCIO YYEOHBIX YacOB HAa TeMy, YTOObI yIIIyOMTbCS B TEMAaTHKY,
3aMHTEPECOBABIIYI0 OOYYaIOUIMXCS, WJIM HAlpaBUTh YCWIMS Ha IPEOJOJCHHE 3aTpyIHEHUH.
JloIyCTUMO TakKe JIOKaJIBHOE IEPEPacHpesieiCHUEe U NEPECTaHOBKA JJIEMEHTOB COICpPKaHUS
Kypca BHYTpHU JaHHOTO KJlacca

KonndecTBo mpoBepouHbIX paboT (TeMaTHUECKUI U UTOTOBBI KOHTPOJIb Ka4eCTBA YCBOEHUS
y4eOHOr0 MaTepuasa) U X THUIl (CAaMOCTOSTENIbHbIE U KOHTPOJIbHBIE pa0OThI, TECTHI) OCTAIOTCS
Ha YCMOTPEHUE YUUTENs

Taxoke yuuTenb BIpaBe YBEJIWYUTh WIM YMEHBUIUTh YUCIO YYEOHBIX 4acOB, OTBEAEHHBIX B
[TpumepHoit paboueil mporpamme Ha 000OIIEHHE, MOBTOPEHHE, CHCTEMAaTHU3ALUIO0 3HAHUN
oOyvaromuxcs. EIMHCTBEHHBIM, HO NPUHIMIHAIBHO BAXKHBIM KPUTEpPHUEM, SBIAETCA
JOCTIDKEHHE Pe3yIbTaTOB 00yUeHUs, yKa3aHHBIX B HACTOSIIEH porpaMme
INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «MATEMATUKA»

OcBoenne yueOHOro mpeamera «MaremaTuka» [OMKHO oOOecredyMBaTh IOCTHIKEHHE Ha
YpOBHE CpeaHero o0miero o0pa3oBaHUs CIEAYIOUIMX JHMYHOCTHBIX, METANpeAMETHBIX U
MPEeIMETHBIX 00Pa30BATENBHBIX PE3YIbTATOB:

JINYHOCTHBIE PE3VYJIbTATHI

JInuyHOCTHBIE pE3yJibTaThl OCBOEHUS HpOrpaMMbl y4yeOHOro mpenmera «MaTemaTuka
XapaKTEPUBYIOTCS:
I'paxxnanckoe BOCIUTaHUE:



C(OPMHUPOBAHHOCTBIO  TPAKAAHCKON  MO3UIMMU  OOyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTEMaTHYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMH, NPOLEAYp Tpa)IaHCKOro oOIiecTBa
(BBIOOpBI, OMpOCHI U Tp.), YMEHHEM B3aUMOJACHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH € MX (YHKIHUSIMHU M HA3HAUCHUEM

[TaTpuoTnueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPaKIAHCKOH HMICHTUYHOCTH, YBRKEHHUS K MPOILJIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTUKH, II€HHOCTHBIM OTHOUIEHHEM K JIOCTHXKEHUSIM
POCCHUICKAX MAaT€MAaTUKOB M POCCUHCKON MaTEMAaTHYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITHX
JOCTHKEHUH B APYTUX HayKax, TEXHOJOTHX, chepax IKOHOMHUKH

JlyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pPOCCHHMCKOro Hapona; c¢op- MHUPOBAHHOCTBIO
HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTHKCHUM HAayKU U JEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIaZa B IIOCTPOCHHE
YCTOWMYMBOTO OYAyIIEro

DcTeTndecKkoe BOCIIUTAHUE:!

JCTETUYECKUM OTHOLIEHUEM K MUPY, BKIIIOYasi ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, pEelICHUH, pacCcyX/IeHH; BOCOPUUMUHUBOCTBIO K MaTeMaTHYECKUM acleKTaM
pa3IMYHBIX BUJOB HCKYCCTBA

du3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBHIO YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUS B HHTEpecax 340pOBOro U
Oe3omacHOro obOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO (310pOBOE
NUTaHue, cOalaHCUPOBAHHBINA PEXHUM 3aHATUH U OTIBIXA, PEryisipHas Gpu3nueckas akTUBHOCTD);
¢bu3nIecKoro COBEPLIECHCTBOBAHNS, pu 3aHATHUAX CIIOPTUBHO-03/JOPOBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM ILIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K Pa3INYHbIM
cdepam npodecCHOHATBHON JEATEIBHOCTH, CBI3aHHBIM C MAaTeMaTHKOW U €€ NPUIIOKECHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP Oyaymieil npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBHIO K MaTeMaTHUYECKOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HH; TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B pellie-
HUU MPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HalPaBJI€HHOCTH

DKOJIOrM4ecKoe BOCIIUTaHUE:

C()OPMHUPOBAHHOCTBIO 3KOJIOTMYECKOW KYJIbTYpbl, ITOHMMAHHEM BIMSHUSA COLMAIBHO-
SKOHOMMYECKUX MPOLECCOB HAa COCTOSIHUE NPUPOJHOM M COIMAJIbHOM Cpelbl, OCO3HAaHUEM
r7100aJIbHOTO  XapakTepa SKOJIOTMYEeCKMX MpoOJieM; OpHEeHTalMeld Ha NpUMEHEHHEe Ma-
TEMaTHUYECKUX 3HAHMN IS pelleHusl 3a/7ad B 00JIaCTU OKpY’Karollel cpelibl, MIaHUPOBaHUS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPY KAIOIIEH CPeJIb

IleHHOCTH HAYYHOTO ITO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIIECTBEHHOM IPAaKTUKW, [OHMMAaHHEM MaTeMaTHMYecKOW HaykKu Kak cdepsl
YeJI0BEYECKON AESTEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTH JUIsl pa3BUTUS LUBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKOW KyJIbTYpOH Kak CPEICTBOM IO3HAHMS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYIO M HCCIEN0BATENbCKYIO JIEATEIbHOCTh
MHAVBUAYAIbHO U B TPYIIIIE



METAIIPEAMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHble pe3yNbTaThl OCBOEHHUSI MPOTrpamMMbl yuyeOHOro mpeamera «MaTeMaTHKa
XapaKTepU3yIOTCS  OBNAJCHUEM  yHHUBEPCAJIbHBIMU  HO3ZHABAMENbHLIMU  OelUCMBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU  OeliCMBUAMY, VHUBEPCATbHbIMU PeZyIAmMUBHbIMU
OelicmeusIMu.

1) YHuBepcaibHble MO3HABATeJIbHBIE JCHCTBUA, 00ecreunBaroT (GopMupoBaHue 0a30BBIX
KOTHUTHUBHBIX MPOIECCOB 00YJArOMMXCsl (OCBOCHHE METOJOB MO3HAHUS OKPYKAIOIIEr0 MHpPA;
MIPUMEHEHHE JIOTHUECKUX, UCCIIEI0OBATENbCKUX OMepaluii, yMeHuil pabotaTth ¢ nH(oOpManuei)

bazoBbie lornyeckue AeUCTBUS:

m BBISIBJISTH M XapaKTePU30BaTh CYNIECTBEHHBIC MTPU3HAKA MATEMATHYECKIX 00BEKTOB, TIOHSATHH,
OTHONICHUW MEXIy TOHATUSAMH, (POPMYIUPOBATEH ONpPEACIICHUS TOHIATHN; YCTAHABINBATh CY-
IIECTBCHHBIN TIPU3HAK KJIACCU(PUKAIMK, OCHOBAHUS JJIsi 00OOIICHUS U CPaBHEHUS, KPUTCPUHU
MTPOBOMMOTO aHAJIH3a;

m BOCIIPUHUMATh, (DOpPMYyIHpOBaTH H TPEOOpPA3OBBIBATH CYXKICHUS: YTBEPAHUTCIbHBIC W
OTpHIIaTeNIbHbIC, SAMHUYHBIC, YaACTHBIC U 00IIUE; YCIOBHEIC,

mBBISIBJISTH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TPOTHBOpPEUUs B (akrax,
JNaHHBIX, HAOMIOACHUAX M YTBEPXKICHHUAX; IMpejiaraTh KpPUTEPUU JJI1  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

mJIeJIaTh BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKTFOUCHNN, YMO3aKITFOUSHUH 110 aHAJIOTHU;

= [IPOBOJUTH CaMOCTOSTEIbHO JO0Ka3aTeNbCTBA MaTEeMAaTHUYECKUX YTBEPXKIEHUH (IpsMble U OT
MPOTUBHOT0), BBICTpauBaTh apryMEHTAllUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

m BEIOMpaTh crioco0 pelieHus: yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BbIOMpaTh HanboJee MOAXOASIMIUN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3zoevie uccneoosamennvckue oelicmeusn:

m ICTIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT TMO3HAHUA, (HOPMYIHPOBATH
BOMPOCH], (UKCHUPYIOIIME MNPOTHBOpEUHE, MpoOieMy, yCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(hopMUPOBATh THUMOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHUE;

mIIPOBOJNTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT,  HCCIEAOBaHUWE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBIICHUS, MPOIECCa, BBISIBICHUIO
3aBUCHMOCTEHN MKy 00bEKTaMu, SIBICHUSIMH, TIPOIECCAMH;

m CaMOCTOSITEIBHO (POPMYITUPOBATHL OOOOICHHSI W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HaAOIIOIEHUsI, HCCIIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX PE3yJIbTaTOB, BHIBOJOB
¥ 0000IIEeHHI;

= [[POTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIBUTATH MIPEIIOJIOKEHUS O €TO
Pa3BHTHUHU B HOBBIX YCIIOBUSAX
Paboma c ungpopmaueii:

m BBISIBJIATh JEUITUTHl HHPOPMAIIMH, JaHHBIX, HEOOXOJWMBIX JIJII OTBETa HA BOIPOC M JUIA
pElICHUS 3a]1a9H,

mBbIOMpaTh  MHQOpPMALMIO U3  HMCTOYHHUKOB  Pa3MYHbIX  THUIIOB,  aHAJU3HUPOBATb,

CHUCTEMATH3MPOBaTh W HMHTEPIPETUPOBATh WH(POPMALUIO PAJTHYHBIX BHIOB H (Hopm

MpeJICTaBICHHUS,

m CTPYKTYPUPOBATh MHPOPMAIIUIO, MPEACTABIATL €€ B PA3IMUHBIX (opMaxX, HWILTIOCTPHPOBATH
rpaduIecKu;



m OIICHMBATh HAJAEKHOCTh MHPOPMALIUH 110 CAMOCTOSITEIBHO CPOPMYITUPOBAHHBIM KPUTEPUIM

2) YHuBepcalbHble KOMMYHUKATHBHBIE JEHCTBUs, 00ecrneyuBaloT C(HOPMUPOBAHHOCTH

COLIMAJIbHBIX HABBIKOB 00YYAIOIINUXCS.

Obmenue:

m BOCIIPUHUMATh ¥ (HOPMYIHPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U ULEISIMH
OOIIeHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSICHEHUS MO XOJAy pELIeHUS 3aJaud, KOMMEHTHUPOBATH IOJYYECHHBII
pe3yIbTarT;

mB Xojae OOCyXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOH TeMbl, MPOOJIEMBI,
peHIaeMOﬁ 3a1a4M, BBICKA3bIBATh UJCH, HAIICIICHHBIC HA IMOUCK PCUHICHU, CONIOCTABJIATL CBOU
CYXKICHHSI C CY>KJICHUSIMU JPYTUX YYACTHUKOB JHAIOra, OOHApYKUBATh Pa3iNune U CXOACTBO
MO3UINI; B KOPPEKTHOU (hopme HopMyIHpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS;

mIPEACTABIATh PE3YNbTAThl PELICHUS 3aJauyd, SKCIEPUMEHTa, HCCICIOBAHMS, TPOCKTa;
CaMOCTOATCIIBHO BI)I6I/IpaTI) (i)OpMaT BBICTYIIJICHHUA C y‘-IéTOM 3aa4 TIMpEe3CHTAluUu U
0cOoOEHHOCTEH ay TuTOpUU
CoTpyIHUYECTBO:

m [IOHUMAaTh W HCIOJB30BATh IMPEHMYIIECTBA KOMAHJHOW W HHAMBUAYaTbHOW pabOTHI mpu
peIICHUN y‘I€6HBIX 3aaa4; MNOPUHUMATb LCJIb COBMECTHOU ACATCIBbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclipeiesiATh BUJIBI padOT, JOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U Pe3yIbTaT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

m y9acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OcyxaeHus, oOMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» U WHBIE); BBIIOJHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOM JECHCTBUS C
APYIrUMH 4YICHAMMU KOMAH/bI; OLICHMBATH Kad4C€CTBO CBOCTO BKJaJa B O6IIIHI>1 IMPOAYKT I10
KpUTEepUsaM, c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS

3) YHHUBepcalbHBIC peryJsiTHBHbIE JCHCTBHS, oOecrneunBaoT (HOpMHPOBAHHE CMBICIOBBIX

YCTaHOBOK U JKMU3HCHHBIX HABBIKOB JIMYHOCTHU
Camoopranuzanusi:

m COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a7a9d, BEIOUPATH CITOCO0 PEIICHHS ¢ yIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH ¢ y4€TOM HOBOM nHpopMamy . CamMoKoHmpoiv:

m BJIAJICTh HABBIKAMHU TO3HABATEIHLHOU pedliekcHr Kak OCO3HAHUS COBEPIIAEMBIX JCUCTBUN H
MBICITUTCIIEHBIX ~ MPOIIECCOB, HMX PE3yJIbTaTOB; BJIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOIIECCa U pe3yJIbTaTa PeUICHNUs MaTeMaTHUECKOH 3a1auu;

mIPEABUACTh TPYIHOCTH, KOTOpPblE MOTYT BO3HHMKHYTh IpPH pELIEHWU 3a/ayd, BHOCUTH
KOPPEKTHUBBI B JCATCIILHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

m OI[CHUBATh COOTBETCTBHE PE3YJIbTATa ICJIM U YCJIOBHSM, OOBSICHITH NMPUYHHBI JIOCTHIKCHUS
WIM HEAOCTI)KEHUS pEe3YyJbTaTOB JEATEIbHOCTH, HaxXOOUTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY

I[TPEAMETHBIE PE3VJIbTATEI

[IpeameTHbie pe3ynbTaThl OCBOeHUs [IpumepHOil paboueld mporpaMMbl MO MaTEMAaTHUKE
MPEACTAaBICHBI IO TofaM OOyYEeHHS B paMKax OTIEIbHBIX KYPCOB B COOTBETCTBYIOIIMX
pazaenax Hactosiniel [Iporpammel



PABOYASA [TPOTPAMMA VUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

HEJIM U3YUEHUA YYEBHOT'O KYPCA

Kypc «Anrebpa u Hauanma MaTeMaTH4YeCKOrO aHalM3a» SBISETCS OJHUM M3 Haumboee
3HAYMMBIX B MPOTpamMMe CTapuIel MIKOJbI, TMOCKOJIBKY, C OAHON CTOPOHBI, OH OOecreYnBaeT
MHCTPYMEHTANbHYI0 0a3y ISl M3YYeHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrou
CTOpOHBI, (OpMUpPYET JOTHYecKkoe M aOCTpaKTHOE MBIIUICHHE YYalluxcs Ha YpOBHE,
HEO0OXOJUMOM Il OCBOEHHUSI KypcOB MH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH.
B pamkax nmaHHOro Kypca ydYalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HaYKH, KOTOpasi GOPMYITHPYET CBOU TOCTHIKCHHUSI B MATEMaTHYECKON opme

Kypc anreOpel M Havyaja MaTeMaTHYECKOTO aHAJM3a 3aKJIabIBA€T OCHOBY JJISl YCIIEUIHOTO
OBNIQJICHUSI 3aKOHaMH (WM3WKH, XWMHH, OWOJIOTHH, TIOHMMAaHUS OCHOBHBIX TEHICHITHHA
HSKOHOMHKH U OOIIECTBEHHOH JKU3HU, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX MHU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIIOJIb30BaTh X B IOBCEAHEBHOM Ku3HU. B TOXeE
BpeMsI OBJIaJicHUEe aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH MAaTEMaTHUYECKUMH KOHCTPYKIHSIMU
pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPXIEHUS,
UCIOJIb30BaTh 0000IIEeHNe M KOHKpPETH3allMio, abCTparupoBaHHE U aHAJIOTHI0, (OpMHUpPYET
KpEeaTHBHOE M KPUTHUYECKOE MbIlUIeHHEe B Xone u3ydenus anreOpbl M Hayaja MaTeMaTUYeCKOro
aHaIM3a B CTaplIed IIKOJIE yJalluecs MOJy4yaroT HOBBIM ONBIT peIleHHs MPUKIAAHBIX 3a71ad,
CaMOCTOSITEJIPHOI'O ~ TOCTPOEHHUS] MaTeMaTHYeCKUX MoJeneil  peanbHbIX CHUTyalud u
UHTEpIpeTallud IOJIyY€HHBIX pPELICeHUH, 3HAKOMATCS C IpUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B INpHUPOJE, HAyKe M B HCKYCCTBE, C BBIJAIOLIMMUCSH MaTeMaTUUYECKUMHU
OTKPBITUSIMH U UX aBTOPaMHU

Kypc o6nagaer 3HaYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIH peanu3yercss Kak
yepe3 yueOHbI MaTepual, crocoOCTBY 0NN (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crneunpuKy yd4eOHOH NesTeNbHOCTH, TPeOYIOLeH caMOCTOATENbHOCTH, aKKypaTHOCTH,
IPOJOJDKUTEIHHON KOHIIEHTPAlMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYSHHBIH pe3yIbTat

B ocHoBe meroaukm oOydeHusi anrebpe M HadajJaM MaTeMaTHYeCKOTO aHajih3a JIeKHT
JesTeTbHOCTHBIM MPUHIUM 00yUeHUs

B crpykrype kypca «Anrebpa ¥ Hadajga MaTeMaTHUECKOTO AaHAJN3a» MOXHO BBLICIHTH
CIIEAYIOIINE COJEPKATENbHO-METOANYEeCKHe JIMHUM: «Yucna u BBIYHCICHUS», «DYHKUUU U
rpadgukn», «YpaBHEHUS! U HEpABEHCTBay, «Hauana maTemaTnyeckoro ananusay, « MHOXeCTBa U
Joruka». Bce OCHOBHBIE COAEPIKATEIBHO-METOJUYECKUE JIMHUM W3YYalOTCS HAa MPOTSHKEHUH
IBYX JIeT OOy4YeHHs B CTapIleil IIKOJie, €CTECTBEHHO MOMONHSAA APYT Ipyra M IMOCTEHEHHO
HACBHIIIAsACh HOBBIMU TEMaMU U pa3zie’daMu MOKHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA Kypc
SIBIISICTCS. MHTETPATUBHBIM, IMOCKOJIBKY OOBEIMHSET B cebe coiepikaHne HECKOJIBKHX MaTema-
TUYECKUX JUCIUIUINH: anre0pa, TPUTOHOMETPHS, MaTEMaTHYECKUI aHAIN3, TEOPUSI MHOXKECTB U
ap . Ilo mepe Toro kak ywamuecss OBJIQZEBAalOT BCE OoJjiee IIMPOKUM MaTEMATHYECKUM
anmapaTroM, y HHUX TIOCIIEJOBATENIbHO (OPMHPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTeMaTHYECKyl0 MOJEib pPEajbHON CUTyallud, NPUMEHSTh 3HAHUs, IOJY4YEHHblE B Kypce
«AnreOpa ¥ Hayajda MaTeMaTH4YeCKOro aHalu3a», /s pEelIeHUS CaMOCTOSITEIIbHO
c(OpMyIMpPOBaHHOW MaTeMaTHYeCKOW 3aJaud, a 3aTeM MHTepIpEeTUpOBaTh IOJy4YEHHBIN
pe3yiabTar



ConepxkarenbHO-MeTOIMYECKass THHUS «YKclIa U BBIYUCICHHSD 3aBepiiacT (HOpMUPOBaHUE
HaBBIKOB MCIIOJIb30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe ObLIO HAYaTO B OCHOBHOM 1ikoie B
CTaplieil ImKoje ocoboe BHHMaHWE yaenseTcss (OPMHUPOBAHHUIO TPOYHBIX BBIYHCIUTEIBHBIX
HABBIKOB, BKIIIOYAIONINX B CeOsI UCIOJB30BAaHUE PA3NIMUYHBIX (DOPM 3alUCU JCHCTBUTEIHLHOTO
YHUCJla, YMEHUE PALMOHAIBHO BBIMOJHATH JEUCTBHUS C HUMH, JENaTh MPUKUAKY, OLICHHBATH
pesyabpTaT. OOydJaroniyecss TMOJyYar0T HABBIKM MPUOIMKEHHBIX BBIYHCICHHUM, BBITIOJHECHUS
NEUCTBUN C YMCIIaMU, 3aMIMCAaHHBIMUA B CTAaHIAPTHOU (popMe, UCTIOIB30BAHMS MAaTEMaTUYECKHUX
KOHCTaHT, OTICHUBAHUS YHCJIOBBIX BBIPAKCHUM

Jlunusa «YpaBHEHHS W HEPABEHCTBA» pEAIM3yeTCs Ha NPOTSHKEHHH BCETO OOYy4YeHUs B
CTapuied IIKOJE, IMOCKOJBbKY B KaXKIOM pasJelie MNporpaMMbl MPEAYyCMOTPEHO pElIeHUe
COOTBETCTBYIOIIMX 3a7ad Y4Yalluecs OBIAJCBAIOT Pa3IUYHBIMH METOJAMU PEIICHUS IENbIX,
palMoOHAIBHBIX, HPPAIIMOHATBHBIX, MIOKA3aTEIbHBIX, JOTapU(OMHUUICCKUX U TPUTOHOMETPUUECKUX
ypaBHEHU, HEPABEHCTB U UX cucTeM [lomydeHHble YMEHHS HCTIOIB3YIOTCS TPU UCCIEIOBAaHUM
(GYHKIMA C TIOMOIIBIO TIPOW3BOJHON, PEIICHHH MPHUKIAIHBIX 33a/lad W 33/ad Ha HAXOXKJICHHE
HanOOJIBIIINX W HAUMEHBINX 3HAYCHUH (yHKIMH . JlaHHAs coqepkaTesbHas JIMHKS BKIIFOYAET B
cebs Takxke (opMHpOBaHHE YMEHMI BBIMONHATH PACUETHl MO (GopMynamM, mpeoOpa3zoBaHU
LEJbIX, PAMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe
BBIPQXKXEHUH, COIepXKalluxX CTeneHu u Jorapudmbl. brarogaps usyueHuro anredpandeckoro
Marepuaia MPOUCXOAUT JalbHEHIIee pa3BUTHE aITOPUTMHUYECKOTO U a0CTPAKTHOT'O MBIIIJICHUS
ydaimxcs, (GpopMHpYIOTCS HaBBIKM JEAYKTUBHBIX PACCyKIEHHUI, pabOThl C CHMBOJIBHBIMU
dbopMaMu, MpeCTaBICHUs 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB.
Anre6pa npeiaraet 3pPeKTUBHBIE HHCTPYMEHTBI JIJISl PEIICHUS TPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HarJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK s13bIKa HAYKU

ConepxkarenpbHo-MeTOIMYecKass JTUHUS «DyHKIMM M TrpaduKu» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUAMM Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIeI0BATEIbHOCTh
u3ydeHus marepuaia. V3ydyeHue CTENeHHOH, IOKa3aTeNbHOW, JOrapu)MUUECKOW W TpHU-
TOHOMETPUYECKUX (DYHKIIMH, MX CBOMCTB M Ipa)KOB, UCIIONb30BaHNE (DYHKIUN I PEIICHUS
3a7ad M3 JPYrUX YUYeOHBIX TMPEAMETOB M pPEaTbHOM KU3HH TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHUU U HepaBeHCTB. [Ipu 3TOoM Oombiioe
BHUMaHHUE ynemsercs (pOpMUPOBAHUIO YMEHHsI BBIpaKaTh (POpMysIaMH 3aBHCHMOCTH MEXIY
Pa3TMYHBIMY BEIMYMHAMH, UCCIIEIOBAThH MOMyUYeHHbIC (PYHKIIMU, CTPOUTH UX rpaduku. Martepu-
aJl ATOW COJEpKATEIHbHOW JIMHUHM HAIleJIeH Ha Pa3BUTHE YMEHUW W HABBIKOB, IMO3BOJISIONINX
BBIpOXAaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IHYHONM (QopMe: aHAIUTUYECKOH,
rpadgudeckoii u ciaoBecHOW. Ero wusyueHme CrocoOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO
MBIIICHUS, CTIOCOOHOCTH K 00OOIIEHUIO0 U KOHKPETH3AIIUH, UCTIOIH30BAHUIO AaHAJIOTHI

ConepxarenbHas JuHUS «Hayana maTeMaTHMdecKoro aHajiv3a» MO3BOJSET CYHIECTBEHHO
pPaCHIUPHUTH KPYT KaK MaTeMAaTHUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYITHBIX 00yUYalOIUMCS, Y
KOTOPBIX MOSBIISICTCS BO3MOKHOCTh MCCIIEIOBATh M CTPOUTH TpaduKu (PYHKIIUN, ONIPEACTIATh UX
HauOOJIBIIIE ¥ HAaWUMEHBIIINE 3HAYCHUS, BRIYUCIATH IUIOMIAAu PUryp u o0bEMBI TeJ, HAXOIUTh
CKOPOCTH M YCKOpeHHus mpoueccoB. JlaHHas copaepaTenbHas JIMHUS OTKPBHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHHMSI MAaTEMAaTHYECKUX MOJEIEH peabHBIX CUTYyallUi, HaXOXKICHUS
HaWJIy4llero peleHus B NPUKIaAHbIX, B TOM YUCJE COLUATbHO-3KOHOMUYECKHX, 3aJa4ax. JHa-
KOMCTBO C OCHOBaMH MAaTE€MaTHYECKOTO0 aHaju3a CIIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(hopMaIbHO-JTOTHYECKOTO U KPEaTHMBHOTO MBIIIICHHS, (OPMUPOBAHUIO YMEHHI Pacro3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTE€MaTHKU B HayKe, TEXHHUKe U HckyccTBe OOyuaromuecs y3HAOT O



BBIIAIOIIMXCS PE3yJIbTaTaX, MOJIYYEHHBIX B XOA€ PA3BUTUSA MAaTEMaTUKM KaK HAyKu, U HX
aBTOpax

CopnepxarenpbHo-MeTOAMYECKass JUHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUH MHOXECTB. Te€0peTHKO-MHOKECTBEHHBIE MTPEICTABICHHS IPOHU3BIBAIOT BECh
KypC IIKOJBHOM MaTeMaTUKU U MpeAaraloT HanbosIee YHUBEPCAIbHBIN S3bIK, 00BETUHSIIOMNI
BCE pasleibl MAaTeMaTUKU U €€ NPUIOKEHUH, OHM CBA3BIBAIOT pPa3Hble MaTeMaTUYECKUE
JUCLMIUIMHBL B eauHoe Lenoe. [1o3roMy BaKHO 1aTh BO3MOKHOCTb IIKOJIBHUKY IOHHMMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHUKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH

B kypce «Anrebpa M Hadanza MaTEeMaTH4ECKOTO AHAIM3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTEeMaTHYECKOr0 MOJEIUPOBAHUSI, KOTOpbIE NpU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOCHUS
MoJIeJIel pealIbHbIX CUTYallUi, UCCIe0BaHUs ITUX MOJEJEH ¢ MOMOIIbIO anmnapara aareopsl u
MaTEeMaTHYeCKOro aHallu3a W UHTEepIpeTaly IOJIyYeHHbIX pe3yJbTaToB. Takue 3aJaHus
BIJICTCHBl B KAKIBIM M3 pa3leioB INPOrpaMMbl, MOCKOJIBKY BECh MaTepuan Kypca HIMPOKO
UCIIOJIb3YETCS UIs PELICHNs NPUKIAAHbIX 3ana4. [Ipy pemenun peanbHbIX IPAKTUYECKHUX 3a1a4
yyaliyecsi pa3BMBAIOT HAOIIOAATENbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, abcTpa-
IMpOBaThCS, MCIOJIb30BaTh  AHAJOIMIO, 00001aTh M  KOHKPETH3MPOBaTh MpoOsIeMy.
JlearenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHMS NPHUKIATHBIX 337a4 OpPraHu3yercs B
npoliecce U3yueHMs BceX TeM Kypcea «Anredpa 1 Hadyajaa MaTeMaTH4YeCKOTo aHaINu3a»

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yyeOHOoMy Tutany B 10—11 kimaccax m3ydaetcst yueOHbIH Kype «Anredpa u Havyana
MaTeMaTHYECKOT0 aHalIM3a», KOTOPBIM BKIOYaeT B ceOs CJenylollue OCHOBHBIE pa3aesibl
comepkaHus: «Unciaa v BEIYUCIEHUS», «YPaBHEHUS W HEPAaBEHCTBa», «DyHKIMU U rpadukmy,
«Havana MaTemMaTn4yeckoro anainmusza» 1 «MHOXXECTBa U JIOTUKa»

B yueOHOM 1ulaHe Ha HW3y4YeHHE Kypca anreOpbl M Hadal MaTeMaTH4YeCKOTO aHan3a
OTBOJIUTCSI HE MEHee 2 y4eOHBIX 4acoB B Henenmo B 10 kimacce U He MeHee 3 y4eOHBIX 4acoB B
Heneno B 11 kitacce, Bcero 3a JBa roja oOy4deHus — He MeHee 175 yueOHBIX 4acoB
IIJTAHWUPYEMBIE ITPE/IMETHBIE PE3VJIBTATBI OCBOEHU A
IIPUMEPHOM PABOYEN ITPOT'PAMMBI KYPCA (I10 TOJIAM
OBYYEHUNA)

OcBoenne y4eOHOro Kypca «AunreOpa M Hadajga MaTeMaTHYECKOTO aHAlIHW3a» Ha YPOBHE
cpenHero ooero oOpa3zoBaHMs JOJKHO 00ECIeUnBaTh JOCTHKEHHUE CIIEAYIOIIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 xmacc

Yucna 1 BEIYUCICHUS

n OniepupoBaTh MOHATUSAMH: PANMOHATHLHOE M JCUCTBUTEIHHOE YHCIO, OOBIKHOBEHHAs W
JecsITAYHAs APOOb, IPOIEHTHI

m BrinonHATe apudmeTnyeckue onepamnyuy ¢ pallMoOHAIbHBIMHU U JEHCTBUTEbHBIMH YUCIIaMU

n Beimmonusate npuObnukEHHbIE BBIYUCICHHS, WCIOIB3Ysl TpaBWiIa OKPYTJICHUA, JeaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI

m OnepupoBaTh MOHATHUSMHU: CTENEHb C IIENBIM IOKa3aTeJIeM; CTaHJapTHas Qopma 3ammucu
JEHCTBUTENHHOTO YHCIIa, KOPEHb HATYPAIbHOM CTENEeHH; UCTIOIB30BaTh MOAXOIALIYI0 (hopMy



3allUCU JACUCTBUTEIBHBIX YHWCEJ U1 DPELICHUS NPAKTHUUECKHUX 3a4ad M IPEACTaBICHUS
JAHHBIX.

» OnepupoBaTh NOHATUSAMHU: CUHYC, KOCUHYC M TaHT€HC MPOM3BOJIBHOIO yIJja; UCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yIila uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINN

YPaBHeHI/IH " HCPABCHCTBA

» OnepupoBaTh MOHATHAMH: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; IEJIOE, PAMOHAIBHOE,
UppalMOHAIFHOE YpaBHEHUE, HEPABEHCTBO; TPHTOHOMETPHYECKOE YPaBHEHUE,
nBemonHiATe  mpeoOpa3zoBaHuS  TPUTOHOMETPUYECKMX  BBIPAKCHMH W pemaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS
n BemmonHaTe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX M HPPAIMOHAIBHBIX BBIPAKEHUH |
pemaTb OCHOBHBIE THIIBI IEJBIX, PAlMOHAJIBHBIX M HUPPALMOHAIBHBIX YPaBHEHUH WU
HEpPaBEHCTB
n [[pyuMeHsATh ypaBHEHHMs W HEpaBEHCTBA JJIS PEIIEHUS MaTEMaTHUYECKUX 3a7ad M 3ajad U3
pa3nuyHbIX 001acTell HAyKH U peanbHOM KU3HU
m MojenupoBaTh peajibHble CHUTyallMd Ha S3bIKE ainreOpbl, COCTaBISATH BBIPAKCHHS,
YpaBHEHMs, HEPAaBEHCTBA [0 YCJOBUIO 3aJlayM, WCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.
OyHKIMH U TpaduKh

» OnepupoBaTh NOHATUAMM: (YHKLHUSA, COCOOBI 3aaHus QYHKIMH, 00JacTh ONpeAeTIeHUs U
MHOYECTBO 3HaueHUH QyHKIMH, TpapuK (yHKIUHN, B3aUMHO 0OpaTHbIe (YHKIIUN

» OnepupoBaTh MOHATHAMHU: YETHOCTh M HEYETHOCTh (YHKUIMHU, HYIHU (QYHKIMH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA

n Vcnionb3oBathk rpaguky GyHKIMM U1 peleHns ypaBHEeHUH

n CTpouTh M uYUTaTh TpPaQUKH JTMHEHHOW (QYHKUMH, KBAJPAaTUUYHOW (YHKLHHU, CTETIEHHOU
(YHKIMU C LIeTbIM ITOKa3aTelleM

m Mcnonb3oBark rpaduku QYHKIMA JUIsl MCCIEAOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH TMpuU
pelIeHNH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH; BhIpaXKaTh (OpMyIaMu
3aBHCUMOCTH MEX/y BETUUNHAMH

Hauana MaTeMaTH4eCcKOro aHajin3a

n OnepupoBaTh MOHATUSMU: TIOCJIEIOBATENBbHOCTh, apuMeTHdYecKass M TeoMeTpuyecKas
MIpOrpeccuu

» OnepupoBarh MOHATUSAMU: OECKOHEYHO YOBIBaIOIlasi T€OMETpUYecKas MpOrpeccHs, cyMMma
0ecKOHEYHO yObIBAIOIIEH reOMETPHUIECKON IPOTPEecCUuu

» 3a/1aBaTh MOCJIEJOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

m Mcnionb30BaTh CBOMCTBA NOCIEA0BATENBHOCTEN U POTPECCUI ISl PELLIEHMs] pEalIbHBIX 3a/1a4
MIPUKIIATHOTO XapaKTepa

MHoxecTBa U JIOTHKA

» OnepupoBaTh NOHATUSIMU: MHOXKECTBO, ONIEPALIUY HAJ MHOKECTBAMHU

m llcnione30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JUlsl ONMCAHUS PeabHBIX MPOLECCOB U
SIBJICHUI, IPU pELICHUHN 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB

» OnepupoBaTh MOHATUAMU: ONIPEJIEIIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO



11 xnacc

Yucna v BEIUMCIICHUS

m OnepupoBaTh MOHATHAMU: HATYPAIbHOE, IIEJI0€ YUCIIO; UCTIOIb30BaTh MPU3HAKH JICITUMOCTH
LEJIBIX YUCEJI, PA3JIOKEHHE YKCIIa Ha MPOCThIe MHOKUTEIH JUUISl pELIeHUS 3a/1a4

m OnepupoBaTh MOHATUEM: CTETICHB C PAllMOHAIBHBIM IMOKa3aTeIeM

» OnepupoBaTh NOHATUAMHU: Jorapudm yucia, 1ecATUYHbIC U HATypallbHbIe JTorapu(Mbl

VYpaBHEHNs 1 HEPABEHCTBA

n [[puMeHsTh CBOMCTBA CTENEHH AJIsi MpeoOpa30BaHusl BHIPAXKEHUN; ONIEPUPOBATh TOHATUIMU:
[IOKAa3aTeIbHOE YpPaBHEHME M HEPABEHCTBO; peEIIaTb OCHOBHBIE THIIBI [OKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB

n BrinonHATe  mpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKALIUX JIOrapudMbl; OnepupoBaTh
HNOHATHSAMH: JIoTapu(MUYECKOE YypaBHEHME W HEPABEHCTBO; peEIIaTh OCHOBHBIC THIIBI
Jgorapu(pMUUECKUX YpaBHEHHUMN U HEPABEHCTB

m HaxouTh pelienust npocTemmx TpUroHOMETPUUECKIX HEPABEHCTB

m OnepupoBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUN U €€ pelleHHe; HCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHHM JIJIS1 PEIICHUS] PAKTHYECKUX 3aa4

m HaxoauTe penieHusi mpocTemX CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX YPaBHEHUU M
HEPABEHCTB

s MozenupoBaTh peaibHblE CHUTyallMM Ha fA3bIKE aireOpbl, COCTaBJATH BBIPAKECHMUS,
ypaBHEHHS, HEPABEHCTBA M CUCTEMBI TI0 YCJIOBUIO 3aJa4H, UCCIIE0BATh MIOCTPOECHHbIE MOIETU
C UCTOJIB30BaHUEM allapaTa aareopsl.

OyHKIMU U TpaduKu

n OnepupoBaTh TMOHATHAMU: Mepuoauueckas (YHKIHA, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOUKHA IKCTpeMyMa (PYHKIHMH, HauOOJIblee 1 HauMEHbIIee 3Ha4eHUs! (PYHKIUU Ha
POMEXKYTKE; NCTIOIb30BATh MX JJISl UCCIIE0BaHUS (PYHKLUH, 3aJaHHOH rpadukom
» OnepupoBarb HOHSTUSMU: rpaduKkd  TOKa3aTeNbHOU, norapupMuUIecKol
TPUTOHOMETPUYECKHX (DYyHKIMI; u300pakaTh MX HAa KOOPAUHATHOM IUIOCKOCTH U
UCIIOJIb30BAaTh JJISl PELICHUs YPaBHEHUM 1 HEPABEHCTB
m M300paxaTh Ha KOOPAMHATHON IJIOCKOCTH TPa(UKH JIMHEHHBIX YPAaBHEHUH U HCIIOIB30BATh
UX JUISl pEIICHUs CUCTEMbI JIMHEWHBIX ypaBHEHUN
n Micnonp3oBath rpaduku GyHKINN IS ICCIIEIOBAHMS MTPOIIECCOB U 3aBUCHMOCTEN U3 JPyTUX
Y4€OHBIX AUCHUIUINH

Hagana maTemMaTn4eckoro ananusa

» OnepupoBaTh MOHATHUAMU: HEMpEpbIBHAS (QYHKLUS; MPOU3BOJHAs (DYHKIMH; HCIOIb30BATH
reOMEeTPUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHON JUIsl pellIeHUs 3a/1a4

m Haxomute mNpom3BOAHBIE 3IEMEHTApHBIX (DYHKIUH, BBIYHCIATH HPOU3BOJHBIE CYMMBI,
IIPOU3BENICHUS, YaCTHOTO (PyHKIIMH

n Vcnonp30BaTh MPOU3BOAHYIO ISl MCCIIEAOBAHMS (DYHKIIMA HA MOHOTOHHOCTH M 9KCTPEMYMBI,
MPUMEHSTDH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO IpauKOB.

m lcnionbe30BaTh NPOU3BOJHYIO I HAXOKJICHUS HAWIYYILIErOo PELICHHs B IPUKIAJAHBIX, B TOM
YHCJIE COLMATIBbHO-)KOHOMHUYECKHUX, 3a1a4ax



n OnepupoBaTh MOHATUSAMHU: MEPBOOOpa3Has M UMHTErpal; IOHUMAThb TI'€OMETPUUYCCKUH U
¢u3nyecKuil CMBICI UHTErpajia

m Haxomute mepBoOOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYMCIATH MHTErpal 1o (opmyne
Hrerorona-Jleitonuna.

s Pemate mpukiagHble 3a1aud, B TOM YHCIE COIMAIBHO-3KOHOMHUYECKOTO M (DPU3UYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHUECKOI0 aHaAJIN3a

COAEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHU ) 10 kaace
Yucna ¥ BBIYUCIICHUS

Pammonaneubie uncia. OOBIKHOBEHHBIC W JIECATHYHBIE IPOOH, MPOIIEHTHI, OCCKOHEYHBIC
nepuoguveckue ApoOH. ApHPMETHYEeCKHE Olepalud C  PAlUOHAIBHBIMA  YHCIAMH,
peoOpa3oBaHus YUCIOBBIX BbIpaxeHHi [IpuMeHnenue npoOeil W NMPOLEHTOB ISl PELIeHUS
MIPUKJIAHBIX 33/1a4 U3 Pa3IN4HbIX OTPACIIEH 3HAHUW U PEaIbHOW KU3HU

JetictButenpHble 4nclia. PamMoHanmbHBIE W MppanydoOHANbHBIE Ynciaa ApudMeTHYECKHe
orepanuu ¢ AecTBUTEIbHBIMU yuciaMu [IpubnnkEHHbIE BBIUKUCICHMS, MpaBUja OKpYIJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUI

Crenenp ¢ menbiM mokazatenem. CranmapTHas ¢opMa 3alHucH JICHCTBUTEIHHOTO YHCIIA
Ucnonp3oBanne moaxozsmed ¢GOpMbl 3amUCH  JEHCTBUTENBHBIX YHCENT JUIS peIlleHus
MPAaKTUYECKHX 3a/1a4 U IIPEICTAaBICHNS TaHHBIX

ApudmeTnueckuii KOpeHb HaTypalbHOUM crereHu JlelicTBug ¢ apu(pMETHUECKUMU KOPHIMHU
HaTypaJIbHON CTENEHU
CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

ypaBHCHI/I}I 1 HECPABCHCTBA

ToxaecTBa U To)KIeCTBEHHbIE IpeoOpazoBanus. [IpeobpazoBaHue TPUTOHOMETPUUECKHUX
BbIpakeHUil. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBa MeTo1 HHTEPBAIoB
Pemenue nemnbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB

Pemienue nppanmoHaabHbIX YpaBHEHUM U HEPABEHCTB PellieHne TpUroHoMeTpruIeCKux
YpaBHEHUU

[IpuMeHeHHe ypaBHEHUMH M HEPABEHCTB K PEIICHUI0 MAaTEeMaTHYECKHX 3aJad M 3aJad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM KU3HU

OyHKIMY U Tpaduru

@Oyukiys, cnocoOsl 3aganus GyHkiud. I'paduk Gynkmum. Bzanmuo oOpatHsie GyHKINN
OO6nacte ompenesneHuss U MHOXecTBO 3HaueHWi ¢yHkuuu Hymu dynxmum. IlpomexyTtku
3HaKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUU

CreneHHast pyHKUUS C HATYPaJIbHBIM H LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpauK KOpHS N-0i CTETIeHH!.

TpuroHomeTrpuieckas OKpy>KHOCTb, ONPEICTICHHE TPUTOHOMETPUIECKUX (PYHKIUH YUCIOBOTO
aprymeHTa

Hauana MmaTeMaTHdecKoro aHajmsa

HOCHGHOB&TGHBHOCTI/I, CIIOCOOBI 3aJJaHus HOCJ'Ie,I[OBaTeJ'IBHOCTeI\/'I MoHOTOHHEBIE
oCJICaA0BaTCIBHOCTHU



ApudmeTrndeckast 1 TeoMeTpudeckasl mporpeccuu. beckoHedHo yObIBaroias reoMeTpryecKas
nporpeccusi Cymma OeckoHEUHO yObIBawIlIel reomerpuueckoit mnporpeccun Dopmyna
CJIOKHBIX  ITPOLICHTOB. Wcnonp3oBanue nporpeccun Jjid  pCHICHUA  PCAJIbHBIX  3adad
MIPHUKJIATHOTO XapaKTepa

MHoOKeCTBa U TOTHKa

MHokecTBo, onepaniuu HaJl MHOKecTBaMu. J{luarpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O alapara JijIsl OlMCAaHUs pPeaIbHbIX MPOLIECCOB U SIBICHUMN, TIPU
pEIIeHNH 3a7a4 U3 JPYTUX YU4eOHBIX MPEAMETOB

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 xmacc

Yucna ¥ BEIYMCICHUS

Hatypanbnble u nensie yncna. [IpusHaku 1e1MMOCTH LETBIX YUCET
Crenens ¢ panmoHaibHBIM Noka3ateneM. CBoiicTBa crenenu. Jlorapudm uncna. [lecaTuunbie
U HaTypaJibHbIE TOTapU(PMBI.

ypaBHeHI/IH 1 HCPpaBCHCTBA

[IpeoOpa3oBanue BblpaxeHH, coaepxaux Jorapudmsl [IpeodpazoBanue BeIpakeHUI,
COJIepKaIIMX CTEIEHU ¢ PAlIMOHAIBHBIM [T0Ka3aTelIeM

[Ipumeps! TpuroHOMeTprUUeCKUX HepaBeHCTB 11oka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckne ypaBHeHUs U HepaBeHCTBA CHCTEMBI TMHEWHBIX ypaBHCHHN. Penienne
IIPUKJIAIHBIX 3a7a4 C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHECHUN

CucTteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB

IIpuMmeHeHnEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3aJa4 U 3a1a4y
U3 pa3IMyYHbIX o0JacTel HAyKH U pealbHOM JKU3HU

OyHKIMU U TpaduKu

@Oyuxkius. [lepuonnueckue pynkuuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKIIMUA. MaKCUMyMBbI U
MUHUMYMBI GyHKIMU. Hanbonbiee 1 HauMeHbIlee 3HaueHNe (PyHKIIMHM Ha TIPOMEXKYTKE
Tpuronomerpudeckne GyHKINH, UX cBOicTBa U rpadukn. [lokazarenbHas u norapupmMudeckas
(byHKIMH, UX CBOICTBA U rpaduku

Hcnons3oBanne rpadukoB GyHKITUH IS peIICHUS] YPaBHCHUH U TMHEWHBIX CUCTEM

Hcnonb3oBanue rpadukoB (yHKIMA A7 HCCIEJOBAHUS IPOLECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U PEaTbHON KUZHU

Havana matremaTndeckoro aHanmsa

HenpepsiBHble pyHKIUN. MeTOA HHTEPBAJIOB JUIsl peILICHHsI HEPABEHCTB.

[TpousBonHas Gpynkuun. ['eomerprueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBosHble 37eMEHTapHBIX (QyHKIUE. DOpMylibl HaXOXICHHUS MPOU3BOJHONH CYyMMBI,
MIPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTh U 3KCTPEMYMBI
Haxosxnenne HanOobIero ¥ HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTpPE3Ke.

IIpuMeHeHrne NPOU3BOMHOM Ul HAXOKICHUs HAWIYYIIEro PEUICHUS B IPUKIAAHBIX 3a1adax,
JUISL OIPE/IETIEHHsI CKOPOCTH MPOLIECcCa, 3a1aHHOTO (HOPMYJIONH MITH TPpadUKOM.



ITepBooOpasnas. Tabnuia nepBooOpa3HbIX.
WuTerpain, ero reoMeTpuueckuii U GU3MYECKUN CMBICT. BrruucieHune uHTerpaia mo Gopmyiie
Herorona—IJleliOHuma.



TEMATUYECKOE IINIAHUPOBAHUE YUEBHOT' O KYPCA (110 TOAAM OBYYUYEHU )

10 kmacc (ae menee 70 gacoB)

Ha3Banue pa3aena (Tembl)
(4mcyI0 4acoB)

OcHoOBHOe coep:kaHue pa3jaena (TeMbl)

OcHoBHbIE BUIbI JI€SATEJIbLHOCTH oﬁyqamumxca

MHOKeCTBa paliOHAIBHBIX U
HeﬁCTBHTCHBHLIX YUCCII.
ParnmonanbHbie ypaBHEHUS U
HepaBeHcTBa (14 )

MHO)KGCTBO, OI€paly HaJ MHOXKECTBaMU. I[I/Ial"paMMH

Oiinepa—DBenHa.

PamonansHbIe Yncaa. OOBIKHOBEHHBIE H

JECATUYHBIC IPOOU, TPOLIEHTHI, OECKOHEYHBIC
nepuoauueckue 1poou. Apupmeruyeckue
olepauyy ¢ palOHaIbHBIMU YHACIAMM,
npeoOpa30BaHus YUCIOBBIX BBIPAXKESHUH.
[Tpumenenue npoOeil 1 MPOLIEHTOB [yl PELICHUS
NPUKJIAJHBIX 337a4 U3 PA3IMYHBIX OTpacien
3HAHUW U pEeAIbHOW JKU3HU. [[eliCTBUTEIbHBIE
yyucna. PanoHnanbHble U MppalOHAIbHBIEC YUCIIA.
Apudmernueckue onepanyu ¢ AeHCTBUTEIbHBIMU
ymcyiaMu. [IpubnnxénHblie BBIUNCICHMS], TpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa
BBIYMCIICHUN. TOXKIeCTBA U TOXKICCTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHUSI.
HepagenctBo, pemienue HepaBeHCTBA. MeTon
WHTEPBAJOB.

Perenue 1enbix U JpoOHO-pallMOHANIBHBIX YPaBHEHUN U

HEPABEHCTB

M cnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar JiJis ONMUCAHUS X014 PEIICHUS
MaTeMaTUYECKUX 3ajlay, a TAK)KE peaIbHbIX
MIPOIIECCOB U SIBJICHUM, PU PEUICHUH 3a]1a4 U3
Ipyrux yueOHbIx npeametoB. OnepupoBarh
MOHATHUSMU: PAlIMOHAIIBHOE YKCIIO,
JNEHCTBUTENHLHOE YUCIIO0, OOBIKHOBEHHAsS APOOb,
JeCATUYHAsS JPOOk, IPOIEHTHI. BBIMOIHATH
apudmeTHyeCcKre onepalyy ¢ PalMOHAIBHBIMHI U
JNENCTBUTENbHBIMH YUCIIaMU; TPUOIKEHHBIE
BBIYMCJICHHUS], UCTIOJIb3YS IPpaBUiia OKPYTJICHHUS.
JlenaTh NpUKUIKY U OLIEHKY pe3yJbTara
BBIYKCIICHHI.

OrnepupoBaTh NOHATUSIMU: TOKJIECTBO, YpaBHEHHE,
HEPABEHCTBO; LIEJIOE U PALMOHAIIBHOE YPaBHEHHUE,
HEPABEHCTBO. BHIMONTHSITH IpeoOpa3oBaHUs
LEJbIX M pallMOHAIBHBIX BhIpAKEHUH. Pemars
OCHOBHBI€ THIIbI LIEJIBIX UPPALMOHATBHBIX
yYpaBHEHUI U HEpPaBEHCTB. [IpuMeHATH
palMOHAIbHBIE YPABHEHUSI 1 HEPABEHCTBA IS

PEIICHNA MAaTEMATHUYCCKUX 3aaa4 U 3a/1a4 U3




pa3IMYHbIX 00JacTel HAyKU U pealbHOM JKU3HU

Apudmernaeckuit ApudmeTraeckuii KOpeHb HaTypaIbHOM CTETICHH. DopMyIHPOBaTh, 3AITUCHIBATH B CHMBOJIMYECKOM
KOpPEHb I—O0H JeiicTBus ¢ apupmeTHuecKUMU KOpHIMH 7 1-0i1 dbopMe U WLTIOCTPUPOBATH IPUMEPAMU
CTCIICHH. CTeIeHU. Penienre nppalmoHaIbHBIX YPaBHEHUN U CBOICTBA KOPHS N-0i cTeneHu. BrIonHATh
HppauroHansHbIe HepaBeHCTB. CBolicTBa U TpaduK KOPHS MM-0i cTeneHu npeoOpa3oBaHus UPPALMOHATIBHBIX BBIPAXKEHUH.
YpaBHEHUS U PeniaTe OCHOBHBIE THUIIBI MPPALIMOHAIBHBIX
HepaBeHcTBa (18 ypaBHEHUH U HEpaBEHCTB. [[puMeHsITh 11t
q) pELIEHNUs PA3IMYHBIX 3a7a4 UPPALMOHAIIbHBIE

ypaBHEHUA U HepaBeHCTBA. CTPOUTH, YUTATh
rpaduK KOpHS N-Oi CTENEHHU.
lcrionb30BaTh UGPOBBIE PECYPCHI IS
MOCTpOoeHUs rpaduKoB (PYHKINHA U U3yUeHUS UX

CBOJCTB
DopMyJIbl TPUTOHOMETPHH. CHHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMEHTA. OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC 1
Tpuronomerpuyeckue ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YHCIOBOTO TaHT'€HC IIPOU3BOJIBLHOTO yria. Mcnonb3oBarh
ypaBHeHus (22 4) apryMeHTa. 3aIMCh MPOU3BOJILHOTO yTia Yyepe3 oOpaTHbIE
TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEIEIICHNE TPUTOHOMETpHUUYECKUE QYHKIUH.
TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO apryMeHTa.  (BBIMOIHATH peoOpa3oBaHuUsl TPUTOHOMETPH-
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBL. YECKUX BBIPAKEHUI.
[Ipeo6pa3oBaHne TPUrOHOMETPUUECKUX BBIPAXKEHUH. PemaTh OCHOBHBIE THUIIBI TPUTOHOMETPUUYECKUX
Pemrenne TpuroHOMeTpHUYECKUX YPaBHEHHM YpaBHEHUN
[TocenoBaTenbHOCTH U [TocienoBarenbHOCTH, CIIOCOOBI 3a1aHUS OnepupoBaTh NOHATUAMU: TIOCIEI0BATEIBHOCTD,
nporpeccuu (6 1) MIOCJIEI0BATENBHOCTEN. MOHOTOHHBIE apudmeTnyeckas u reoMeTpudecKas Iporpeccuy;

IIOCJICAOBATCIIBHOCTH. ApI/I(bMeTI/I‘IeCKaH u OECKOHEUHO Y6BIBaIOI_HaH IrCOMCTpHUUCCKas




reoMeTpuueckas rnporpeccuu. beckoneuno yosiBaronas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO
yOBIBarOIIEH TeoMeTprUIecKoil mporpeccun. Gopmyra
CJIOKHBIX MPOLIEHTOB. Vcronb3oBanue nmporpeccuu Ass
pelIeHns peallbHbIX 3aJa4 MPUKIaHOTO XapaKkTepa

nporpeccusi, cymma 0€CKOHEYHO yObIBaromiei
TreOMEeTPUUYECKOI Mporpeccuu. 3a1aBaTh
MOCIIE0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMHU.

[TpuMeHSITH HOPMYITY CIIOKHBIX TPOIIEHTOB IS
pelieHus 3a1a4 U3 peaabHON MPAKTHKH (C
UCIIOJIb30BaHUEM KallbKyJisiTopa). Mcnonb3oBarh
CBOICTBA MOCJIEA0BATEIBHOCTEN U IPOrpeccuii
JUISL pEeIlIeHUs] peasibHBIX 3aa4 MPUKIIaJHOTO
XapakTepa

[ToBTOpEHME, 0000IICHNE,
cucTemarusanvs 3HaHui (4

4)

OCHOBHBIE IOHATHUS Kypca ainredpbl U Hayal
MaTeMaTudeckoro anaansa 10 kiaacca, 00001IeHE U
CHCTEMATH3aLMs 3HAHUH

[IprMeHSTh OCHOBHBIE MOHATHUS Kypca anredpsl U
Hayajl MaTeMaTUYECKOr0 aHan3a JJIsl peLICHUs
3a71a4 U3 PeajbHOM KU3HU U IPYTUX IIKOJBHBIX
JUCITUTIINH

11 xnacc (ue meree 105 gacon)

Ha3Banue pa3nena (Tembl)
(KOIM4Y€eCTBO 4aCOB)

OcHOBHOe cojiep:kaHue pa3esia (TeMbl)

OcHOBHBIE BU/IbI €SI TEJILHOCTH
o0yyamuxcs

CrterneHs ¢ palluOHATBHBIM
MOKa3aTeseM.
[TokazarenpHast PyHKIHSL.
[TokazarenbHbIE YypaBHE-
HUS U HepaBeHCTBa (12 )

CrerneHsb ¢ pallMOHAIBHBIM Moka3ateneM. CBOWCTBA CTETICHH.
[IpeobpazoBanme BRIpAKEHUN, COIEPKAIINX PAITHOHATBHBIC
creneHu. [loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

[TokazaTenbHas GyHKIHS, €€ CBOWCTBA U rpaduK

DopMyIMpOBaTh, 3aIIUCHIBATH B CUMBOJIMYE-
CKOI (popMe M MIUTIOCTPUPOBATH TPUMEpPaAMU
CBOICTBA CTEIEHHU.
[[puMeHATh CBOWMCTBA CTETICHH JIJIs TTpeolpa-
30BaHUs BBIPAKECHUM.
DopMyIupoBaTh U WILTIOCTPUPOBATH rpadu-




YECKHU CBOMCTBA MMOKA3aTeIbHON (QYHKIUH.
Pemate OCHOBHBIE THIIBI TOKA3aTEIBHBIX
ypaBHEHUH U HepaBeHCTB. Mcnob30BaTh
QPOBBIE PECYPCHI TSI TOCTPOSHUS TPpauKOB
GYHKIMA U U3yYeHUS UX CBOHCTB

Jlorapudmmueckas Gpynkius. Jlorapudm grcna. JlecaTHIHBIC U HATYypaIbHBIC JTOTapH(pMEI. DopMypoBaTh, 3aMMCHIBATH B CHMBOJINYE-
Jlorapugpmuyeckue [TpeoOpa3zoBanue BEIpaKECHNH, COJIEPIKAIINX JTOTapU(MBI. CKOH (pOopMe M WILTIOCTPUPOBATH IIPHMEPAMH
ypaBHEHUS U HEPABEHCTBA Jlorapumuyeckne ypaBHEHHS 1 HEPAaBEHCTBA. cBolicTBa Jlorapudma. BeImorHATH

(12 9) Jlorapudmuueckas ¢pyHkius, e€ cBOHCTBa U rpaduk peoOpa3oBaHus BIPAXKEHHH, COIePIKAIIIX

aorapudmel. DopMyaHpOBaTh U
WLTIOCTPUPOBATH IpauecK CBONCTBA
norapudmuyeckoit pyHkuuu. Pemars
OCHOBHBIE THUIIBI TOTApU(PMHUUECKUX
ypaBHEHHIA U HEpaBeHCTB. M cronb30BaTh
U POBBIE PECYPCHI ISl TIOCTPOSHUS
rpadukoB QpyHKIMN U U3yUYEHUSI UX CBOHCTB.
3HAKOMHTHLCS C UICTOPHUEH Pa3BUTHUS MaTeMa-

TUKH
TpuronomeTpuueckue Tpuronomerpudeckue QyHKIHH, UX CBOHCTBA U TPa(UKH. OrnepupoBaTh MOHATHEM MEPUOTUUCCKAS
dbysKIMM 1 ux rpaduky. [IpuMepsr TPUTOHOMETPUIECKUX HEPABEHCTB byHKIHS.
Tpuronomerpuueckue CTpouTh, aHAIU3UPOBATH, CPABHUBATH
HepaBeHCTBa (9 ) rpauKi TPUTOHOMETPUICCKUX (DyHKITHA.

@opmMyIHpPOBaTh U WIUTIOCTPUPOBATH
rpauIecKy CBOHMCTBA
TPUTOHOMETPUUECKUX (PYHKIIHI.

Pemath npocreiire TPUroHOMETPUUYECKUE




HEPaBCHCTBA.
Vcnionb30BatTh TpaduKH JUIS PEIICHUS
TPUTOHOMETPHUCCKUX HEPABECHCTB.
Hcnonb30Bath 1upoBEIe peCypehl TS
MOCTPOEHUs TPaPUKOB (PYHKITUN U U3yICHUS
MX CBOWCTB

[IpousBoanas. [Ipumene-
HUE MPOU3BOAHOM (24 )

HenpepriBHble GyHKIMH. MeTo1 MHTEPBAJIOB [l peIIeHUS
HEPaBEHCTB.

[IpousBogHas pynkiuu. ['eomeTprdeckuiit 1 GU3MUESCKUN CMBICIT
IIPOU3BOJHOMN.

[IpousBoIHbIE A1eMeHTapHbIX PyHKIMHA. [Ipon3BogHAS CyMMBI,
MpPOU3BeIeHNs, YacTHOTO QyHKkiwmii. [Ipumenenue
MIPOM3BOTHOM K HCCIIeTOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHrne HanboIbIIero 1 HanMEHBIIIETO
3HaueHus: GyHKINHU Ha oTpeske. [I[pumMeHeHne mpou3BoIHOM
JUTSL HAXOKICHUS] HAWTYYIIIeTO PEIICHUs B MPUKIIATHBIX
3a/a4ax, /ISl onpeeieHusl CKOPOCTH Ipoliecca, 3aJaHHOTO
dbopmyoit wim rpadpukoM

OnepupoBaTh NOHATUSAMU: HEIPEPBIBHAS
byHKIMS; TPON3BOAHAS (DYHKIINU.
Hcnonb30BaTh reoMeTpU4YeCcKUid U Gpusmye-
CKHUI CMBICIT IPOU3BOIHOM JUISI peLLICHHS
3ajad.

HaxonuTh NpOU3BOAHbIE AIEMEHTAPHBIX
(GYHKUUH, BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO
¢yHkuunii. Mcnonp3oBaTh MPOU3BOIHYIO
JUTSL KCCIIeTOBAaHUS (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSThH
pe3yIbTaThl UCCIIEIOBAHUS K TIOCTPOCHUIO
rpa¢ukoB. [IpuMeHATh MIPOU3BOAHYIO TS
HAaXOJKICHUS HAMITYYIIIErO PEIIeHuUs B
NPUKJIAHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMHYECKHUX, 33/1a4aX. SHAKOMUTHCS C
UCTOpUEH pa3BUTHUS MATEMATHYECKOTO
aHamm3a

HuTerpain u ero npumMeHe-

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

OnepupoBaTh NOHATUSAMU: TIepBOOOpa3Has,




Hus (9 1)

WuTerpan, reoMeTpuyecKuil U GU3NYECKUI CMBICIT UHTErpaa.
Brruncnenue unterpana mno gpopmyne Herorona—JIeiiOnuma

WHTErpal.

Haxonuth nepBooOpa3Hbie 37€MEHTAPHBIX
(GyHKINIA; BEIYUCIIATH HHTETPal 1o popmyiie
Hprorona—IJleitbnmuia.

3HAKOMUTBLCS C UICTOPHUEH pa3BUTHUSI MaTeMa-
TAYECKOTO aHaIn3a

Cuctembl ypaBHeHuU# (12 )

CucTeMbl TMHEUHBIX YpaBHEHM. PellieHne npukiIagHbIX 3aa4 ¢
MIOMOILIbIO CUCTEMBI JIMHEWHBIX YPaBHEHUN.

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX, PAIUOHAJIbHBIX,
WppalMOHANILHBIX, MTOKA3aTEeNbHBIX, JIOTAPUPMUIECKIX
ypaBHEHUH U HepaBeHCTB. Vcnonp3oBanue rpadukos
GbyHKIUH 1715 peleHus ypaBHeHui U cucteM. [Ipumenenue
YpaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTH-
YEeCKUX 3aJ1a4 ¥ 3a/1a4 U3 Pa3IuIHbIX 00JIacTeil HayKu U
pEabHOM KU3HU

OnepupoBaTh NOHATUSIMU: CHCTEMA JTUHEUHBIX
ypaBHEeHUH U €€ pewenue. Mcnonb3oBarsh
CHUCTEMY JIMHEHHBIX YPaBHEHUN JIJ1s
pellIeHns IPaKTUIeCKuX 3a1ad. Haxoaurs
pelIeHus IPOCTEUIINX CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUI
Y HEPABEHCTB.

lcnionb3oBath rpaduku QyHKIMHA 115
pElLIeHUs] ypaBHEHUM.

MonennpoBaTh peajibHbIE CUTYallud HA A3bIKE
anreOpbl, COCTABIIATH BEIPAXKEHUS, ypaBHe-
HUSl, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO
3aJ1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJENH
C MCITOJIb30BaHHUEM arrapara anreopbl

HatypanbHble U 11enbIe
yKcIIa

(64)

HatypanbHplie u 11enple 9iciia B 3a7a4ax U3 peaabHOU KU3HU.
[Ipu3Haku AeMMMOCTH LETBIX YUCET

OrnepupoBaTh NOHATHAMU: HATYpPaJIbHOE YHCIIO,
LIEJI0€ YHUCIIO.

lcrosb30BaTh NPU3HAKY AEIMMOCTH LIEJIBIX
4HCeJl, Pa3JIOKEHUE YHCIIa HA IPOCTHIC

MHOXUTCIIN AJI PEIICHHUA 3aJa4




[ToBTOpeHue, 06001ICHNE,
cUCcTeMaTH3allis 3HaHUI
(219)

OcHOBHbIE IOHATHUS Kypca alnredpbl 1 Hayall MaTeMaTHYeCKOTo
aHanu3a, 0000IIeHe U CUCTEMAaTH3alis 3HAHUH

Pemate npuKIIagHbIe 3a0a9U U3 Pa3TMIHBIX
obJyacTell HAyKW U PeaIbHON KU3HU C TTOMO-
IIbI0 OCHOBHBIX MOHATHH Kypca anreOpsl 1
HayaJl MaTeMaTHYeCKOro aHanu3a. Beioupars
ONITUMAITLHBIE CTIOCOOBI BBIYMCIICHHA.

lcrionp30BaTh IS pelIeHus 3a1a4 ypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI YPaBHEHHUH,
cBoiicTBa PyHKIMI U TpadUKOB




PABOYAS ITPOTPAMMA VUEBHOI'O KYPCA «'EOMETPU»

HEJI U3YVUEHUA YYEBHOT' O KYPCA

BaxHocTh yueOHOro Kypca reoOMeTpud Ha ypOBHE CpeaHero oluiero oOpa3oBaHus 00ycioBiieHa
MPAKTUYECKON 3HAYMMOCTBIO Me- TalpeMETHBIX U MPEIMETHBIX pe3yIbTaTOB 00y4YeHUs T€OMETPHH B
HaNpaBICHUU  JUYHOCTHOTO  pa3BUTUs  oOydvarommxcs, (opmupoBaHus  (QyHKIHOHAIBHOM
MaTeMaTHYeCKON TPaMOTHOCTH, U3y4eHHUs APYTUX Y4eOHBbIX AUCUUILINH Pa3BuTHe y yyammxcs mpa-
BUJIBHBIX TMPEACTABICHUA O CYHIHOCTM W IPOUCXOXKICHUHM TE€OMETPUUYECKHX aOCTpakuui,
COOTHOILIEHUH PEAIbHOTO M MJICAIbHOTO, XapaKTepe OTPaKEHUSI MaTeMaTHUECKO HayKOH siBIeHui U
IIPOLIECCOB PEATBHOTO MHUpA, MECTE€ TI'E€OMETPUM B CHUCTEME HAyK U pOJM MaTeMaTHYECKOI'o
MOJICJIMPOBAHUSI B HAy4YHOM IIO3HAaHUM U B TMPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYUHOTO
MHUPOBO33PEHHUSI YYalIUXCS, a TaKkXKe KayecTB MBIIUICHUS, HEOOXOMUMBIX IS ajanTaldd B
COBPEMEHHOM OOIIECTBE

I'eomeTpus siBisieTcss OJHUM U3 0a30BBIX IMPEIMETOB Ha YpOBHE CPEIHEro ooIero oopa3oBaHus,
TaK Kak 00ecneuynmBaeT BO3MOXHOCTh H3yUEHHsS KaK JUCUUIUIMH €CTECTBEHHO-HAYYHOH Hampas-
JICHHOCTH, TaK U TYMaHUTapHOU

Jlornueckoe wMblnieHHe, (GOPMUPYEMOE TMPU HM3YUYCHHH OOYYAIOMIMMUCS TOHSTHIHBIX OCHOB
TE€OMETPHUH M TIOCTPOCHUH TETIOYKH JIOTHYECKUX YTBEPIKICHUN B XOJI€ PEIICHHUS T€OMETPUICCKHX 3a-
7la4, yMEHHUE BBIIBUTATh W OMPOBEPraTh THUIOTE3bI HEMTOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH
3aJ1a4 €CTeCTBEHHO-HAYyYHOT0 IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH

YMeHne OpUEHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJIb BO BCEX O00JIACTAX
nesTeNbHOCTH 4YenoBeka OpHeHTalus 4YeloBeKa BO BPEMEHHM M IMPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBUE €r0 COLMAJIbHOTO OBbITHS, (hOopMa OTpPaK€HUS OKPY’KAIOLIEro MHpA, YCIOBUE YCHEIIHOTO
MO3HAHUS M AKTUBHOTO MpeoOpa3oBaHUs NeHCTBUTENBHOCTH OmepHUpoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEIUHSET pa3Hble BHUAbI y4eOHOW M TPYAOBOH IESATENBHOCTH, SIBISETCS OJHUM U3
npoecCHoHaNbHO Ba)KHBIX KauecTB, MOATOMY akTyaidbHa 3adada (GOPMUPOBAHUSA y OOYUAIOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUAHOCTH OOpPa3HOIO MBILIUIEHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH AeSATETbHOCTH [0 MHOTUM HAIPaBICHUAM

Lenr ocBoeHus mporpammbl yueOHoro kypca «['eomerpusi» Ha 0a30BOM ypoOBHE OOydeHHS —
o0mieoOpa3oBarelbHOE M OOLIEKYJIbTYpPHOE pa3BUTHE oOOydyaroIuxcs uepe3 obOecredeHue
BO3MOXXHOCTH TPHOOPETEHUsT M HCIOJBb30BAHUS CUCTEMATHUYECKUX TE€OMETPHUYECKUX 3HAHUU U
JeHCTBUH, CIeMU(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEHIIHOTO MPOJOJKEHUS OO0pa30BaHUS I10
CHELMATBHOCTSAM, HE CBA3aHHBIM C NPHUKJIAHBIM UCIIOJIb30BaHUEM T€OMETPUU

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYeHa IS OOYYaIOUIMXCS CpeaHel
IIKOJbI, HE MCIBITHIBABIIUX 3HAYUTEIbHBIX 3aTPyJHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi Takum o0Opazom, oOyuarommecss Ha 0a30BOM YpOBHE [OJDKHBI OCBOMTH OOIIHE
MaTeMaTHYeCKUEe YMEHUs, CBSI3aHHbIE CO CHEeNM(PUKON reoMeTpuu U HEOOXOAMMBIEC JUIS JKU3HU B
coBpeMeHHOM o0mectBe Kpome 3TOoro, oHM HMMEIOT BO3MOXHOCTb H3Y4YHTh TIE€OMETpHIO Oolee
riyOOKO, €cCli B JaJbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUUECKHUX 3HAHHUAX B
podeCCHOHATIBHON AeSTEIFHOCTH

JlocTuKeHHe L€ OCBOEHUS IMPOrpaMMbl OOECIEUMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3aJ]1ad
[TpuopureTHbIMH 3ajauaMu OCBOeHUS Kypca «l'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kiaccax
ABIISAIOTCSA:

m OopMUpPOBAaHUE MPEICTAaBICHUSI O T€OMETPUM KaK 4YacTH MHUPOBOU KYJIbTYphl M OCO3HAHHUE €&

B3aMMOCBSI3U C OKPY’KAIOLIUM MUPOM;



m popMUpOBaHUE MPEJICTABICHUS O MHOTOTPAaHHUKAX M TeJaxX BpallleHUs Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJEJSX, MO3BOJSIOIUX OMKMCHIBATh U U3y4YaTh PA3HBIE SIBJICHUS OKPYXKAIOLIETO
MUDa;

m popMUpOBaHUE YMEHHsI pAacO3HABATh HAa YepTEXkax, MOAEIAX U B pealbHOM MUPE MHOTOTPAHHUKHU
U TeJla BpallleHus;

mOBJIAJICHUE METOJAaMHU peIICHUs 3a/Jad Ha IOCTPOCHUS Ha H300paKEHUSX HPOCTPAHCTBEHHBIX
uryp;

m popMUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMH IOHSATHSAMU O MHOTOTpDAaHHMKaxX M TeJax
BpAII€HUs U UX OCHOBHBIMH CBONCTBaMU;

m OBJIAJICHHE AITOPUTMaMH PEIICHUS OCHOBHBIX THIIOB 337a4; ()OPMUPOBAHHE YMEHHUS MPOBOIHUTH
HECJIOKHbBIE JJOKa3aTeNIbHbIE PACCYKICHHS B XOJ€ PELIeHHUs CTEPeOMETPUUECKUX 3ajad U 3a]ad C
MIPAKTUYECKUM COZICpKAHUEM;

mpPa3BUTHE MHTEJUIEKTYalbHBIX U TBOPYECKUX CHOCOOHOCTEHl 0OydYarommxcsi, MO3HaBaTEJbHOMI
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUJICHHUS;

m $opmHpoBaHUE (QYHKINOHAIBHON I'PAMOTHOCTH, PEIEBAHTHON I'€OMETPUU: YMEHHUE Paclo3HaBaTh
MIPOSIBJIEHUS] T€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B PEaJbHBIX JKU3HEHHBIX
CUTyallUsX W IpU M3YyYCHUM JPYI'MX Y4YeOHBIX IPEIMETOB, IpPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (PopMyIHpoBaTh UX Ha fA3BIKE F€OMETPUHM M CO3/1aBaTh I'€OMETPUUYECKHUE MO-
JeNIA, TPUMEHATb  OCBOEHHBIM TE€OMETPUYECKHI  ammapaT Julsl  PEIIeHHs  NPaKTHUKO-
OpPUEHTHPOBAHHBIX 3aa4, MHTEPIPETUPOBATH U OLIEHUBATH IIOJyYEHHBIEC PE3YJIbTAThI
OTnuunTeNEHOW 0COOEHHOCTBIO NMPOrPaMMBI SBJISIETCS BKIIIOYEHHE B KypC CTEPEOMETPUH B Hauyaie

€ro M3y4eHus 3aJay, pellaeMbIX Ha YPOBHE MHTYUTHUBHOI'O IO3HAHUSA, U ONpPENeNEHHBIM 00pa3oM

OpraHu3oBaHHas paboTra HaJ HHUMH, UYTO CHOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U

IIPOCTPAHCTBEHHOI'O MBILUIEHUS, CTUMYJIMPYET IPOTEKAHUE NHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K

JAJIbHENIIEMY U3YUYEHHUIO NTPEAMETA
[Ipennourenue oTnaéTCsS HATJSAAHO-KOHCTPYKTUBHOMY METOJy OOydeHUs, TO €CTh TEOPETUUYECKHE

3HaHUSA MMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTb NPEAMETHO-NPAKTUUYECKOMN AesTenbHOCcTH PasButue

IIPOCTPAHCTBEHHBIX IPEACTABIEHUN Yy Yy4YallUXcsi B Kypce CTEpEOMETPUM IPOBOAMUTCA 3a CUET

peleHus 3a7ad Ha CO3JaHME MPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha OINEPUPOBAHHME MPOCTPAH-

CcTBeHHbIMU oOpa3zamu Co3naHue o0pas3a MPOBOJUTCA C OMOPOH Ha HAIJIATHOCTh, @ ONEPUPOBAHUE

o0pa3oM — B YCIIOBUSIX OTBJIEYEHHUS OT HAIJIAJHOCTH, MBICIEHHOIO W3MEHEHHUS €ro HMCXOJHOTO

coJiepKaHus
OcHoBHbIE cofiepxaTenbHble TUHUM Kypca «l'eomerpun» B 10— 11 knaccax: « MHOrorpaHHUKW»,

«IIpsiMble M TUIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl U KoopauHaTHl B IPO-

cTpaHcTBe» POpMUPOBaHUE JIOTUYECKUX YMEHUN pacipelensieTcs He TOJBKO IO COAepKaTeIbHbIM

JMHHSIM, HO | TI0 ToJ1aM 00yYeHHUs Ha YPOBHE CPETHET0 00IIero o0pa3oBaHHs
Copep:xanue oOpa3oBaHMsI, COOTBETCTBYIOIEE MPEAMETHBIM pe3ysbTataM ocBoeHus [IpumepHoii

paboyeil mporpaMMbl, pacrpenenéHHbIM MO ToAaM OOydeHHUs, CTPYKTYPHUPOBAHO TakuM 00pa3oM,

YTOOBI OBJIAJICHUE T€OMETPUUECKUMH NOHATUAMU M HaBBIKAMHU OCYLIECTBIISUIOCH MOCJIE0BATEIBHO U

MOCTYNAaTENIbHO, C COOI0OICHUEM IIPUHLIUIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B

O0IIyI0 CHUCTEMY TIE€OMETPUYECKHMX IPEJICTaBICHUH OOyJaroluxcs, pacmupss MU yrayomss eé,

o0pa3ysi MpoYHble MHOKECTBEHHBIE CBSI3U

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE

B yuebHOM miaHe Ha M3y4YeHHE T€OMETPUN OTBOJUTCS HE MEeHee 2 y4eOHbIX 4yacoB B Henento B 10
kiacce U 1 yueOHOTro yaca B Henenmio B 11 kimacce, Bcero 3a iBa roga oOydenus He meHee 105 yde6-
HBIX 4aCOB



IIJIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ITPUMEPHOI
PABOYEM [TIPOI'PAMMEBI KYPCA (ITO TOJIAM OBYUYEHN)

[IpenMeTHble pe3ynbTaThl HM3yuyeHUS TeOMETpUM Ha 0a30BOM YpOBHE OpPUEHTHPOBAHBI Ha
JOCTH)KEHUE YPOBHS MaTeMaTHYeCKON TPaMOTHOCTH, HEOOXOIMMOTO ISl YCIIEIIHOTO peleH s 3a1a4
B pPEaIbHOM XKHU3HU U CO3/IaHHE YCIOBUHN AJIS UX OOLIEKYJIbTYPHOTO Pa3BUTHUS

OcBoenne yuyebHoro kypca «l'eomerpus» Ha 0a30BOM ypOBHE CpeAHEro oOuero oOpa3oBaHUS
JIOJDKHO 00ecrieunBaTh JOCTHXKEHUE CIIeyIOIUX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

10 xmacc

m OnepupoBaTh NOHITUSIMHU: TOUKA, MIPsIMAasi, MIIOCKOCTh
m [[puMeHATH aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX MPHU PEIICHAH TCOMETPHUSCKHX 3a71a4
m OnepupoBaTh NOHITUSIMHU: MAPAILJICIIBHOCTD U MEPIEHIUKYIISIPHOCTD MPSMBIX U MIIOCKOCTEN
» KitaccnunmpoBath B3aMHOE pacIioyIoKEHHUE TIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
m OnepupoBaTh MOHATUSMU: IBYTPAHHBINA YTrOJl, TPAaHU JBYTPAaHHOTO yTria, peOpo IBYIpPaHHOTO YTIia;
JUHEHHBIN YToJl ABYTPaHHOTO YIJIa; TpaJyCHas Mepa JBYTPaHHOIO yria
m OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKIIBI U HEBBIMYKIIBI MHOTOTPAHHHK, 3JEMEHTHI
MHOTOTPaHHUKA, MPABUIbHBIA MHOTOTPAaHHHUK
mPacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuia; NpuU3Ma, MPSIMOYTOJIbHBIN
napauienenumne;s, Kyo)
m KitaccuunmpoBars MHOTOTpaHHHMKH, BBIOMpass OCHOBAaHHS JUIS KIAaCCHU(PUKAIMU (BBIMYKIbIE U
HEBBIMYKIIbIe MHOTOTPAHHUKH; TMPaBUJIbHbIE MHOTOTPAaHHHKH; MPSMble M HAKJIOHHBIE MPU3MBL,
napasuieJIenuIne;Ibl)
» OnepupoBaTh NOHIATUSIMHU: CEKYIIasl IJIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
u OOBACHITH MPUHITUIIBI TOCTPOCHUS CEYCHUMN, UCTIONB3YS METOJ CIIEI0B
u CTpOUTH CEYCHHSI MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BBITIOJHATH (BEIHOCHBIC) TNIOCKUE YEPTEKHU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BH CBEPXY, COOKY, CHU3Y

sPemare 3amaun Ha HAXOXIEHHE TEOMETPHUECKHUX BEIUYMH MO oOpa3laM WU alrOpUTMaM,
MIPUMEHSISI U3BECTHBIC aHATUTUICCKUE METOJIBI TIPHU PEIICHUH CTAHIAPTHBIX MAaTEeMATUYCCKUX 3aJ1aq
Ha BBIYUCIICHUE PACCTOSHUIN MEXIy IBYMsI TOUKaMHU, OT TOYKH JO MPSIMOU, OT TOUKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIUMUCS TIPSIMBIMHU

sPemare 3amaun Ha HAXOXICHHE TEOMETPHUSCKHUX BEIUYMH MO oOpas3iaM WU alTOpUTMaM,
MIPUMEHSISI U3BECTHBIC aHATMTUYICCKUE METOJIBI TIPY PEIICHHH CTAHJIAPTHBIX MAaTEeMaTHICCKUX 3aa4
Ha BBIYMCJICHHE YTJIOB MEXIY CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEXIY NPSIMOW U IUIOCKOCTHIO,
MEXy TIOCKOCTSMHU, ABYTPAHHBIX yTJIOB

u Beraucnate 00OBEMBI W IDIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHMKOB (MPU3Ma, MHpaMHUIa) C
npuMeHeHrneM (GopMyJl; BBIUUCISATh COOTHOILICHUS MEXIY IUIOMAASMHU MOBEpXHOCTEH, 00bEMaMu
M0TOOHBIX MHOTOTPaHHUKOB

n OnepupoBaTh MOHATHUSAMU: CHUMMETPHsSI B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPUU;
LEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPbI

n3Bnekath, mpeoOpazoBeIBAaTh U HMHTEPHPETUPOBATH HMH(OPMAIIMIO O MPOCTPAHCTBEHHBIX

reoMeTpuuecKux GUrypax, npeAcTaBlIeHHYIO Ha YepTexax U pUCYHKaX
n[IpumensaTh reomerpuueckue (GakThl Ui PEIICHUS CTEPEOMETPUYECKHUX 3afad, MPEeArnoIararimx
HECKOJIbKO IIaroB pelIeHHs], €CIH YCIOBUS MPUMEHEHHUs 3aJJaHbl B IBHOHM Gopme

n[IpuMensITh mpocTeliiye MporpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAITHOHHBIE CHCTEMBI
MIPU PEIICHUU CTEPEOMETPUIECKIX 3a/1a4

u[IpyBOIUTE MpUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE W JKU3HU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB F€OMETPHH B UCKYCCTBE



alI/IMeHSITB IMOJIYYCHHBIC 3HAHHWA HA NPAKTUKE: aHAJIM3UPOBATL PCAJIbHBIC CUTYyallUN U MPUMCHATH
HN3YUCHHBIC ITOHATHSA B IPOLCCCE ITOUCKA PCIICHUA MAaTEMATUYCCKU C(I)OpMYHHpOBaHHOﬁ HpOGJ’ICMH,
MOZACIIUPOBATE PCAJILHBIC CUTyaAllUW Ha A3bIKEC T'COMCTPUHU, HCCICAOBATH NOCTPOCHHBLIC MOACIIN C
HCITIOJIb30BAHUCM I'€COMCTPHUICCKUX MOHATUH U TCOPECM, alIiapara aﬂFe6pr; pelaTh MPAKTUYCCKUC
3ala4M, CBA3aHHBIC C HAXOXKIACHUCM I'COMECTPHUICCKUX BEIINYINH

11 xnacc

n OnepupoBaTh TMOHATUSMH: LWIMHIPUYECKAs IOBEPXHOCTh, OOpasyolfe MINHIPUICCKON
MOBEPXHOCTH; LMIMHIDP; KOHUYECKAs! MOBEPXHOCTb, 00pa3ylole KOHUYECKOH MOBEPXHOCTH, KO-
HYyC; cheprdeckasi IOBEpXHOCTb.
m Pacnio3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U map.
m OOBACHATH CIOCOOBI OTYYEHUS TEJ BPaIEHUS
» KnaccuduuumpoBaTs B3aMHOE pacrioyioskeHue cepbl U IIOCKOCTH.
» OniepupoBaTh MOHATUAMU: ILIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CEIMEHTA; IIapOBOH
CJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; MAPOBON CEKTOP
n Boruncasate 00bEMBI M TUIONIAAM TIOBEPXHOCTEH TeNl BpAIICHUS, TE€OMETPUUYECKHX Tel C
npuMeHeHueM popmyi
n OriepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIUCAHHBIM B c(epy M ONMHCAHHBIA OKOJIO CQEpsI;
cdepa, BIMCaHHAsE B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS
n BEIUHCIATD COOTHOIIGHUS MEX/TY IIOLIAIIMU MTOBEPXHOCTEH U 00bEMaMK MOTOOHBIX TEJ
m M300pakats n3ydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB
n BEINOJHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY,
cOOKy, CHU3Y; CTPOHUTbH CEUCHUS TEJ BPAIICHH
m M3BrIeKaTh, MHTEPIPETUPOBATH H IPEOOpPA30BBIBATH HMH(POPMALUIO O TPOCTPAHCTBEHHBIX
reOMeTPUYECKUX (HUrypax, MpeACTaBICHHYIO Ha YepTeKaxX M PUCYHKaX
» OriepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE
n BEIMONMHATE eHCTBHS CIIOKEHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00J1aJaf0T
n [IpumensThs MpaBmIito mapanienenunena
» OnepupoBaTh MOHATHSMU: JIEKApPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YrOJ MEXIY BEKTOPAMH, CKAJISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPEI

mHaxoaute cymMMy BEKTOPOB M NpPOM3BEJIEHHE BEKTOpAa Ha YHUCIO, Yrojd MeEXIy BEKTOpaMH,
CKaJISIPHOE TPOU3BEICHNUE, PACKIIAIBIBATH BEKTOP 10 IByM HEKOJTMHEAPHBIM BEKTOPaM.

m 3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOW CUCTEME KOOPIUHAT

n [IpumensaTh TeoMeTpuueckre (GakThl U PEIICHUS] CTEPEOMETPHUYECKHUX 33/1ad, MPEeIIoarariinx
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCIOBUS IPUMEHEHU 3a/1aHbl B IBHOU (opme

m Pemate npocreiiiye reoMeTpuyeckre 3a1a4un Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO1a

m Pemate 3a1aun Ha 10Ka3aTENBCTBO MaTEMaTHYECKUX OTHOUICHHHA M HAX0XKJEHHE T€OMETPHUECKUX
BEJIMYMH IO Oo0pasliaM WM aJIrOpUTMaMm, NMPUMEHSsS W3BECTHBIE METOMAbI MPHU PEIICHUH CTaH-
JTapTHBIX MaTEeMaTHUECKUX 3a]a4

n [IpyMeHsATh mpoCTeiie MporpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CHUCTEMBI
NIPY PEUICHNU CTEPEOMETPHYUECKUX 3aa4

n [IpuBOAMTE TIpUMEpHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE W KHU3HH, PACIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

n [IpyMeHATh MoNTydeHHbIE 3HAHHUS Ha MPAKTHKE: aHATM3HPOBATH PEATbHbIE CUTYAIlMH U TIPUMEHSTh
W3yYeHHBIE TIOHATHS B TIpOIlECCE TIOMCKA pEHICHHS MaTeMaTH4ecKd C(HOPMYIHPOBAHHOM



Hp06JICMBI, MOJCIIMPOBATH PCAJILHBIC CUTyalluu Ha SA3BIKC I'COMCTPHUU, UCCICAOBATH IMOCTPOCHHBIC
MOJCIIM C HCIOJIB30BAHUCM TCOMCTPUUCCKHUX MOHATUI U TCOpECM, aIlllapara anre6pH; peuarb
MPAKTUYCCKUC 3aJa4H, CBA3AHHLIC C HAXOXKIACHUCM I'COMECTPUICCKUX BCINYNH

COHJEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYUYEHUA) 10 kaace
[IpsiMbIe ¥ TNIOCKOCTH B TIPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuu Touka, mpsiMas, IUIOCKOCTb, MHpocTpaHcTBO IlonsTHe 00
AKCHOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX

B3auMHOe pacnosioKeHHEe NpsMBIX B IIPOCTPAHCTBE: IIEpECEKalolluecs, IapaulelIbHbIE U
cKpeluBaroiuecs npsmele [lapannenbHOCTh NPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIC/IbHbIE
IIPsIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPAMBIX; NApPAJLIEIbHOCTh IPSAMON U IUIOCKOCTH.
VYTIibl ¢ COHANpaBICHHBIMU CTOPOHAMU; YroJl MEXIy NpsSMbIMH B NpocTpaHcTBe [lapamnenbHOCTh
IUIOCKOCTEN: MapajulelIbHble IUIOCKOCTH; CBOWMCTBA MNAapauleNIbHBIX IUIocKocTed [Ipocteitmme
pOCTPaHCTBEHHBIE (PUTYPHI HA IMJIOCKOCTU: TETPadp, KyO, Mapajuieienumne; NoCTPOSHUE CeUeHHH.

[lepneHUKYIAPHOCTE MNPSMOM M IUIOCKOCTH: INEPIEHAMUKYJIAPHBIE IPSMbIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApAJUICIIbHBIE U NEPIECHIUKYIISIPHBIEC K IUIOCKOCTH, IPU3HAK NEPIECHANKYISIPHOCTH IPAMOM
U IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHINKYIIAPHON INIOCKOCTH YTJIbl B IPOCTPAHCTBE: YIOJ MEXKAY
IPSIMOM U IIOCKOCTBIO; JBYI'PAHHBIN YIoJI, JIMHEWHBIA yros AByrpaHHoro yria llepnennukymsp u
HAaKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, MPOEKIUS
¢burypsl Ha IIOCKOCTh [lepHeHIUKYISIPHOCTh IJIOCKOCTEH: MPHU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocteit . Teopema o TpEX neprneHIuKyIsIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpPaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPaHHHKA, BBIMYKJIblE M HEBBIMYKIIbIE
MHOTOTPaHHUKHU; Pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: n-yronbHas NpusMa; I'paHH U OCHOBAHUSA
MIPU3MBIL;, IPsIMasi ¥ HAKJIOHHAs TIPU3MBbI; OOKOBAas U TMOJIHAsA TOBEPXHOCTh Npu3Mbl [lapannenenumnen,
MPSIMOYTOJIBHBIA Mapajulesienunel U ero cBoiicTBa. Ilupamupa: n-yrojibHas nmupamujaa, TPaHU U
OCHOBaHUE MHUpaMUAbI; OOKOBas M TMOJIHAS TMOBEPXHOCTh MUPAMHIBI, MPABWIbHAS U YCEUEHHAS
nupaMua. DJIEMEHTbl NpU3Mbl U nupaMuibl [IpaBriibHbIE MHOTOTPAHHUKH: TOHATHE TMPABUIBHOTO
MHOTOTpaHHUKA; MpaBWIbHAS MPU3Ma U MIpaBUJIbHAS MUpaMKa; IPaBUIbHAS TPEYTrobHasl MHUpaMK/ia
Y TIPaBUJILHBIN TeTpadap; KyO. [IpencraBienue o mpaBMIbHBIX MHOTOTPAHHUKAX: OKTadAp, AOJEKadIp
1 ukocadap CedeHust NpU3Mbl ¥ ITUPAMHU/IBI

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOM, TUIOCKOCTH DJIEMEHTHI
CUMMETPHUH B NTUpaMuaXx, NapauieNenueax, NpaBUIbHbBIX MHOTOTPAaHHUKAX

Brruucinenue »1eMEHTOB MHOTOTPAaHHUKOB: péOpa, aAuaroHanmw, yrael I[lnomaas OokoBOi
MOBEPXHOCTU M TMOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIONIAJb OCHOBaHUHM, Teopema 0 OOKOBOM
MMOBEPXHOCTH MpAMOW mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIHHOM
MUpaMUJIBI, TeOpeMa O TuIomaAu yced€éHHOUW mupamuabl [lorstue 06 06béme OOBEM mMUpaMubl,
MIPU3MBI

[TogoOubie Tena B mpocTtpaHcTBe COOTHOMICHHUS MEXAY IUIOMASIMH MOBEPXHOCTEH, 00BEMamMu
MOIOOHBIX TEN
11 knacc

Tena BpameHus

[{winHapuyeckass  MOBEPXHOCTb,  OOpasyolue  IWIMHAPUYECKOW  MOBEPXHOCTH,  OCb
WIMHAPUYECKOH oBepXHOCTH. LIumuHap: ocHOBaHMA M OOKOBasi HOBEPXHOCTh, 00pa3yromias U OCh;
IUI0IAab OOKOBOM U MOJIHOM MOBEPXHOCTH



Konnueckast moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
nosepxHocTu KoHyc: ocCHOBaHME U BeplIMHA, 00pa3yromas 1 oCh; IUI0IIaJs OOKOBOM M MOJIHON Mo-
BEPXHOCTH. Y Ceu€HHBII KOHYyC: 00pa3yIoIe U BBICOTA; OCHOBAHUS 1 OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, AMaMeTp; IUI0Ia b IOBEPXHOCTH cdeprl. B3anMHoe pacnonoxeHue
cdepsl U MITOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe; Iomanb chepsbl.

N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BEpTka UIuHApa U KOHyca

KomOunanmu Ten BpalieHWs WU MHOTOTPAHHUKOB. MHOTOTpPaHHHK, ONMHCAHHBIA OKOJIO CQepsl;
cdepa, BMCaHHAs B MHOTOI'PaHHMK, WM TEJIO BPAILICHHS

[Tonsatue 06 o0BpEMe. OCHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHLHOTO
napasuiesienunesa u ciueacTeus u3 He€ O0bpEM UIHIpa, KoHyca O0BEM 11apa u miomanb cepsl

[TomoGHubIe Tena B mpocTpaHcTBe COOTHOMICHHS MEXAY IUIOMAIIMH TIOBEPXHOCTEH, 00bEMamMu
MOAOOHBIX TEJ

Cevenns munuHIpa (MapayuIeTbHO M TMEPIEHAMKYISIPHO OCH), CE€YCHHs KOHyca (mapajuiellbHOe
OCHOBAHHIO U TPOXO/IAINEe Yepe3 BEPIINHY), CEUCHUS 1mapa

BekTopsl 1 KOOpAUHATHEI B IPOCTPAHCTBE

BeKTOp Ha INIOCKOCTHU U B IIPOCTPAHCTBE CrnoskeHre ¥ BBIYMTAaHHUE BCEKTOPOB YMHOXKEHHE BCKTOpa
Ha guciio PasznoxxeHnne BEKTOpa 110 TpeM HCKOMIUIAHAPHBIM BCKTOPAM. HpaBI/IJ'IO napajjicjacnumicaa.
Pemenue 3aaa4, CBA3AHHBIX C HNPHUMCHCHUCM IIPpABUJI JEHUCTBUI C BCKTOpaMu HpHMO}/TOJ'ILHa}I
CUCTCMaAa KOOpAMWMHAT B IPOCTPAHCTBC KOOpI[I/IHaTBI BCKTOpa HpOCTGﬁH.IHG 3aJlaiu B KOOpAWHATax.
VYron MCKY BCKTOpaMHU. CKaJ'I}IpHOG MMPOU3BCACHUC BCKTOPOB Brruncienue YTJIOB MCKAY IMPAMBIMU
H IIITOCKOCTAMU KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOI IIpU PCIICHHUU I'COMCTPHUYCCKUX 3a/1a1.



TEMATUYECKOE IINIAHUPOBAHUE YUEBHOT' O KYPCA (110 TOAAM OBYYUYEHU )

10 xnacc (ue menee 70 gacoB)

Ha3Banue pasjaesia (TeMbl)
Kypca, (KOJIH4ecTBO
4acoB)

OcHoBHOe coep:kaHue

OcHoBHbIEe BU/IbI 1eSITeIbHOCTH YUALIUXCS

Bgenenue B crepeomerpuio (]
(10 9)

)CHOBHBIC OHSTHS CTCPCOMCTPHUU: TOUKA, ITPpAMad,

IUIOCKOCTB, MpocTpaHcTBO. [IpaBuna nzoOpaxxeHus Ha
pUCYHKaX: W300paskeHUs MJIOCKOCTEH, MapauieabHbIX
HpsIMBIX (OTPE3KOB), cepeuHbI oTpe3ka. [TonsTus:
HEPECEKAIOIINECS IIIOCKOCTH, IIEPECEKAOIIUECS
npsiMast ¥ II0CKOCTb.

HAKOMCTBO C MHOI'OI'paHHUKaMH, I/I306pa)K€HI/IC

MHOTOTPaHHMKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yepTekax. HauanbHbie cBeieHus o Ky0e u

nupamMuze, ux pa3BepTku U Moaenu. CedeHus
MHOTOTPaHHUKOB.

[Tonsitue 06 akcHOMaTHYECKOM MOCTPOSHUU
CTEpEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3
HUX

AKTyaHI/BI/IpOBaTB (baI(TBI 1 MCTOBI INITAHUMCTPUH,

peneBaHTHbIe TeMme. [lomyyars mpeacTaBneHus o
MIPOCTPAHCTBEHHBIX (pUrypax, pazouparb
MPOCTEUIINe paBuiIa N300pasKeHHsI STHX QUTYP.
N300pakaTh NpsMYIO U IIIOCKOCTh HA PUCYHKE.

Pacmno3HaBaTh MHOTOTpaHHUKHU, TUPaAMUIY, KyO,

Ha3bIBaTh MX AJIEMEHTHI. JlenaTh pUCyHOK Ky0a,
MUPAMHU/JIbI, HAXOAUTH OIIMOKHU B HEBEPHBIX
n300paxeHUsIX. 3HAKOMUTBCS C CEUEHUSIMU, C METOJIOM
CJIEJIOB; MCIIOIb30BATh JIIsl IOCTPOEHUS CEUEHUSI METO]
CJIEJIOB, KPAaTKO 3alIUCHIBATH LIaru MOCTPOEHUS
cedeHus. Pacnio3HaBaTh BUJ CEYCHHs U OTHOIICHUIA, B
KOTOPBIX CEUEHHUE AETUT pedpa Kyda, HaXOqUTh
wionaab cedenus. Vcmnonp3oBath mopodue mpu
pELIEeHNH 3a]1a4 Ha MOCTPOEHUE CEUCHUN. 3HAKOMUThCSA
C aKCMOMATUYECKUM TIOCTPOSHUEM CTEPEOMETPHH, C
aKCHOMaMH CTEPEOMETPUHU U CIICCTBUSIMU U3 HUX.
NmroctpupoBaTh akCHOMBI PUCYHKaMU U IPUMEPAMHU
U3 OKpY>Karolieil 00CTaHOBKH




[IpsiMbI€ U MUIOCKOCTH B
npocrpaHcTse. [lapan-
JIENIbHOCTbH NMPSAMBIX U
iockocteit (12 )

B3anMHOe pacmnonokeHne MPsIMBIX B IPOCTPAHCTBE:!
nepeceKaroIuecs, napauieabHble U
CKPEITUBAIOIINECS TPSIMBIC.

[lapamiensHOCTh MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE: NMapaJuIeNbHbIE MPSIMbIE B
MIPOCTPAHCTBE; MAPATUICTBHOCT TPEX MPSIMBIX;
napasuienbHocTh npsmoit 1 TIJIOCKOCTH. Vel ¢
COHANPABJICHHBIMA CTOPOHAMH; YTOJI MEXKTY
IPSIMBIMU B TIPOCTPAHCTBE.

[TapannenbHOCTh IIOCKOCTEN: MapasleibHbIe
TUIOCKOCTH; CBOWCTBA MapaJuIeIbHBIX TIOCKOCTEH.
[TpocTeiimue mpocTpaHCTBEHHbIE (PUTYpHI HA
TUIOCKOCTH: TeTpadIp, KyO, napaielenumnesn,
MOCTPOCHUE CEUCHUN

AKTyalM3upoBaTh (PaKkThl 1 METO/IbI IUNIAHUMETPHUH,
peneBaHTHBIE TEME, POBOIUTH AHAJIOTHUH.

[TepeuncisiTh BO3MOKHBIE CIIOCOOBI PACTIONOKESHHUS IBYX
MPSIMBIX B MMPOCTPAHCTBE, WILTIOCTPUPOBATH MX Ha
npumMepax. [laBaTh onpeneneHne CKpemmBaroIuxcs
MPSMBIX, (HOPMYIUPOBATH IPU3HAK CKPEIIMBAIOIIUXCS
NPSAMBIX U IPUMEHSTh €r0 IPU PEIICHUH 3a1a4.

Pacmo3HaBaTh Mpu3My, Ha3bIBaTh €€ AIIEMEHTHI.

CTpouTh CEYeHUs MPU3MbI HAa TOTOBBIX YEPTEKAX.

[TepedncisiTh BO3MOXKHBIE CITOCOOBI B3aMMHOTO
PacIoNIOKEHUS IPSAMOM U INIOCKOCTH B TPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIIUE MPUMEPHI U3 pEATbHOMN
*u3HU. [laBaTh onpeneneHre napauieabHOCTH IPSIMON
M TIJJOCKOCTH.

DopMyIMpPOBATH MPU3HAK MAPAUIEILHOCTH MPSIMOU U
IJIOCKOCTH, YTBEPAKACHHUE O MPSAMOI MepeceueHus
JBYX IUIOCKOCTEH, MPOXOIAIIUX Yepe3 MapasuiesbHbIe
npsiMble. Pemath npakTU4yeckue 3a/1auu Ha
MMOCTPOCHHE CEUCHUN MHOTOTpaHHHUKA. OOBSICHATH
CJIyyau B3aMMHOTO PACIIOJIO0KEHHUS IIIOCKOCTEH.
JlaBaTh onpeiesieHue napauiebHbIX INIOCKOCTEN;
MPUBOAUTH MPUMEPHI U3 PEATbHOU KU3HU U
OKpY>KaroIe 00CTaHOBKHU, UILTIOCTPHUPYIOIINE
MapauIEIbHOCTD IIOCKOCTEN. VCIonp30BaTh MprU3HaK
MapajuIeIbHOCTH JBYX IJIOCKOCTEM, CBOMCTBA
napajuiebHbIX IJIOCKOCTEHN MpU peIIeHUH 3a]1a4 Ha
MTOCTPOCHHUE.

OOBSCHATD, YTO HA3BIBACTCS MAPALICTHHBIM

IIPOCKTUPOBAHMUEM U KAaK BBIIIOJIHACTCA




MpoeKTUpOBaHue GUTyp Ha TIOCKOCTh. M300paxkars B
napauieTbHON MPOEKIINH Pa3IMYHbIE TEOMETPUUECKUE
¢durypsl. MoaennpoBath peaabHbIe CUTYalluHd Ha
SI3BIKE TEOMETPHUH, UCCIIEI0OBATH OCTPOCHHBIE MOJIEIN
C UCIOJIb30BAaHUEM F€OMETPHUUECKUX MOHATHH.
Hcnonbs30Bath npu penieHny 3aa4 Ha MOCTPOCHUE
CEUCHHUI MOHATHE NapauIeTbHOCTH, IPU3HAKYU U
CBOMCTBA MapajuIeTbHBIX MPSMBIX Ha MIIOCKOCTH

[TeprieHIUKYISAPHOCTD
MPSIMBIX
mockocTe (12 q)

[eprieHTUKYISIPHOCTH MPSAMOM U IJTIOCKOCTH: A

NEPIIEHIUKYJIAPHBIE IPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJuleJIbHbIE U NEPIIEHIUKYJIIPHBIE K IIJIOCKOCTH, d
NpU3HAK NEPIEHINKYIIPHOCTH IPSIMOM U IIIOCKOCTH,
TEOpeEMa O MPSIMON NEPIEHAUKYIIPHON IIIIOCKOCTH

[lepnieH MKy IsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 /
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 IUIOCKOCTH.

!

\KTyaJIU3UPOBaTh (PAKThl U METO bl IUTAHUMETPHH,
peneBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.

DOBACHATDH, KAKOW YTOJl HA3bIBACTCSI YTIIOM MEXKIY
MEePECEKAIOIIMMHUCS MPSIMBIMH, CKPEIIUBAIOLUMUCS
MPSIMBIMU B TIPOCTPAHCTBE.

[aBaTh onpeneneHue NepreHIUKYIIAPHBIX NPSMBIX U
MPSIMOM, MEPIIEHIUKYJIIIPHOM K IUIOCKOCTH.

[aXOI[I/ITL YTJIBI MCXKY CKPCUHIMBAIONIUMUCS IPSAMBIMU B
KyOe u nmupamue. [IpuBoauTh npuMepsl U3 peaabHOU
KHU3HU U OKpY’Karollel 00CTaHOBKH, UJUTIOCTPUPYIOIINE
MEPIEHINKYIIAPHOCTD MPSIMBIX B IPOCTPAHCTBE U
MEPIEHAUKYIISIPHOCTD MIPSAMOM K IIJIOCKOCTH.
DOPMYJIMPOBATH IIPU3HAK NEPIECHAUKYIIIPHOCTH IPSIMOU
" IJIIOCKOCTH, ITPUMCHSATE €TI0 Ha IMPAKTHKE! 00BSACHITH
MepIEHINKYISIPHOCTD pedpa Ky0a u JuaroHaiu ero
r'paHu, KOTOpas €ro HE COACPIKUT, HAXOAUTH IJINHY
raroHaiy Kyoa. Berauciaste BICOTY MpaBUIIbHOM
TPEYTroJIbHOW ¥ MPaBUIIbHOW YETHIPEXYTOJIbHON

nupaMu o JuinHaM péoep. PewaTh 3agaun Ha




BBIYHMCIICHHS, CBSI3AHHBIC C TIEPIICHANKYJISIPHOCTHIO
MPSIMOM M TUIOCKOCTH, C UCIIOJIb30BAaHUEM TIPH PEIICHUN
IJIAHUMETPUIECKUX (aKTOB U METOZ0B. OOBSICHSTH,
YTO Ha3bIBAIOT MEPIECHANKYJISIPOM U HAKJIIOHHOM 13
TOYKH K INTOCKOCTH; IPOEKIMEN HAKIIOHHOM Ha
MII0CKOCTh. OOBACHSTH, UTO HA3bIBACTCS PACCTOSTHUEM:
OT TOYKH JI0 IJIOCKOCTH; MEXAY MapajuieIbHbIMU
IJIOCKOCTSIMU; MEXKIY NMPSIMOM U NapaJIIeIbHON el
IJIOCKOCTBIO; MEK/Y CKPEIIMBAIOIIUMUCS MPSIMBIMHU.
Haxoauts 3TH paccTosiHUS B MPOCTHIX CiIydasix B KyOe,
nvpamuje, npusme. MonenupoBaTh peanbHbIe
CUTYAaIlMH Ha SI3bIKE TEOMETPUHU, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENU C UCIIOJIb30BAaHUEM
r€OMETPUYECKHUX MOHATUH. Mcronb30BaTh mpu
pelIeHny 3a]1a4 Ha IOCTPOCHHUE CEUEHUI TEOpeMy
[Tudaropa, cBoCTBA MPAMOYTOJIBHBIX TPEYTOJIHHUKOB

YTibl MEXy IPSIMBIMU U
miockocTsamu (10 u)

'YTIJIBI B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U
IJIOCKOCTBIO; IBYTPAHHBIN YIOJI, TUHEHHBIN Yol
JBYI'PaHHOIO yIJIa.

[ [eprieHAMKYISAPHOCTD IIIOCKOCTEM: TPU3HAK
NEPIEHANKYISIPHOCTH ABYX IIOCKOCcTer. Teopema o
TPEX MEPIEeHINKYIApax MUPAMU/IbI; IPABUIbHAS U
yCeu€HHas MupaMuIa.

DJIEMEHTHI IPU3MBbI ¥ TUpaMuibl. [IpaBriibHbBIE
MHOTOI'PAHHMKU: ITOHATHE IIPABUIIBHOTO MHOTOI'PaH-
HUKa; IPABWJIbHAS IPU3Ma U NTPaBUIIbHAS INPAMUIA;

IMMpaBUJIbHAA TPCYroJibHasd nmupamMuia u HpaBHHBHBIfI

AKTyanu3upoBaTh (HaKkThl U METO/IbI IUTAHUMETPUH,
pEJEeBaHTHBIE TEME, IPOBOJANTH AHAJIOTHUH.

JlaBaTb onpeneneHue yria Mexay nIpsaMon u
IUIOCKOCTBIO, (POPMYIHPOBATH TEOPEMY O TPEX
NepIeHINKYIIpax 1 oopaTHyto K Hel. HaxomuTs yron
MEXKIy NPSMOU U INIOCKOCTBEO B MHOTOTPAHHUKE,
paccTosiHue OT TOYKH 0 NPSIMOM Ha IUIOCKOCTH,
HCIIONB3YS TEOPEMY O TPEX MEPIIECHINKYIApax.
[IpoBONTH HA YepTE)KE MEPIEHAUKYIIAP: U3 TOUKH HA
IIPSIMYIO; U3 TOYKH HA IJIOCKOCTh. J[aBaTh

olpesiesieHUe IBYITPaHHOTO yIJia M €ro AJIEMEHTOB.




TeTpasp; KyO. [Ipeacrapnenue o npaBUIbHBIX
MHOTOI'PaHHMKAX: OKTa’3ap, JOAEKAIP U UKOCAIP.
CummeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIBHO TOYKH, IPSMOM, INIOCKOCTH.
DIEeMEHTB CUMMETPUH B IIMpaMUax, napasuie-
Jenunenax, NpaBUiIbHbIX MHOIOTPAaHHUKAX.

BbruuciieHue 31eMeHTOB MHOTOI'paHHHUKOB: pEOpa,
JIaroHaiu, yribsl. [1nomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW NOBEPXHOCTH NPAMOM IPU3MBI, IUIOIIALb
OCHOBaHHH, TeopeMa 0 OOKOBOM TTOBEPXHOCTH
npsiMoit ipu3Mbl. [lnomans 60k0BOI MOBEPXHOCTH U
IIOBEPXHOCTH IPAaBUIILHOW MUPAMMJIBI, TEOPEMA O
IUIOIAAN OOKOBOW OBEPXHOCTH YCCUEHHOM
MIUPAMHUIBI

OOBSACHATH PaBEHCTBO BCEX JIMHEIHBIX YIIJIOB
JByTrpaHHoOro yria. HaxonuTs Ha yeprexe
JBYTPAaHHBIN YTOJI IPU pedpe mupamMuabl, TPU3MBI,
napauienenumnena. ®opmyinupoBaTh TEOpEMY O
JI01a I OOKOBOM IMOBEPXHOCTH MPABUIILHOM
yCE€4EHHOM MUPAMHU/IBI.

PemraTe 3agaun Ha BEIYHUCIICHHUE, CBSI3aHHBIC C
MMpaMUJIaMU, a TAKXKe 33JIa4d Ha TIOCTPOCHUE
CEUYCHMH.

JlaBaTh omnpeeieHrue MPU3Mbl, paco3HaBaTh

BUJIbI TPHU3M, H300paKaTh MPU3MBI Ha YEPTEKE.
HaxoauTth miomaap MoaIHOW UM OOKOBOM IMMOBEPXHOCTH
npu3Mbl. M3yyaTh COOTHOIIEHUS Diepa s uuciia
pEbep, rpaHeli U BepIIMH MHOTOrpaHHuKa. V3y4arhb
BH/IbI IPABUJILHBIX MHOTOI'PAaHHUKOB, UX Ha3BAHUS U
KOJIMYECTBO rpaHeil. M3yyats cummeTputo
MHOTOTPaHHUKOB. OOBSICHATH, KAKUE TOYKU
Ha3bIBAKOTCS CHMMETPUYHBIMU OTHOCUTEIBHO JAHHOMN
TOYKH, IPSIMOU UITU TUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH IJIOCKOCTHI0 CUMMETPHUH (PUTYPHI.
[TpuBOIUTE IPUMEPHI CHMMETPUYHBIX QUTYD B
apXUTEKType, TEXHUKE, pupoae. MoaennpoBath
peanbHbIE CUTYAIlMU Ha S3bIKE T€OMETPHH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJICNIH C UCIIOIb30BAaHUEM
F€OMETPUUYECKHX MTOHSATUH, UCIIOJIB30BATh TI01001E
MHOTOIPAaHHUKOB




O6BbEMBI MHOTOIPaHHUKOB

(81)

[Tonsitue 06 06bEMe. OOBEM MUpPaMUIbl, IPU3MbI

AxTtyanusupoBaTh (GaKThl U METOJIbl IJITAHUMETPUH,

peneBanTHbIE TeMe. OOBICHITH, KAaK U3MEPSIOTCS
00BEMBI TeJI, TPOBO/ISI AHAJIOTHUIO C U3MEPEHUEM
JI0IAIeH MHOTOYTOILHUKOB. DOPMYITUPOBATH OCHOB-
HBIE CBOMCTBA 00BEMOB. 3yuaTh, BEIBOAUTH (POPMYITHI
00BEMa MPSMOYTOIHFHOTO MapasuIeNIeUIe /1a, TPU3MbI 1
MAPaMU/IBI.

S BIYHCIIATh 00BEM IPU3MBI ¥ TUPAMHUJIBI TIO UX
DJIEMEHTAM.

[pMeHSTE 00BEM IS pEIIEHUS CTEPEOMETPUUECKIX
3a/a4 U I HAaXOXKJACHHUS TeOMETPHUECKUX BEIUYUH.
MoaenupoBaTh peasibHbIC CUTYyaIluu Ha S3bIKE
T€OMETPUHU, UCCIIEA0BATh IOCTPOCHHBIE MOJEIH C
HCITOJIh30BAHUEM F€OMETPUUSCKHUX MTOHATHI

[ToBTOpEHME: ceueHus,
paccTosiHusA U yTibl (8 1)

[locTpoeHne ceyeHu B MHOTOIPAHHUKE.
Brrunciaenue pacCTOsHUN: MEXKIY ABYMs TOYKAMHU, OT
TOYKH J0 MPSIMOM, OT TOYKH J0 IIOCKOCTH; MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU.

BrlunciaeHue yrioB: MeX1y CKpeLIUBaOIIUMUCS
IPSIMBIMH, MEXKY IPSIMOU U IIJIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTSIMU

CTpouTh CEYeHNE MHOTOTPAaHHHUKA METO/IOM CJIEJIOB.
JlaBaTh oIpe/ieIeHue pacCTOSIHUSA MEXY (PUrypamu.
Haxonuts paccrosiHue MexAy NapajuieIbHbIMU
IJIOCKOCTSIMU, MEXY IVIOCKOCTBIO U NapaAJIICIIbHOU
el IPSIMOM, MEKTy CKPEIIMBAIOIIUMHUCS IPSAMBIMH.
CTpouTh NTMHENHBIN yroi AByTpaHHOIO yria Ha
YEepTEKEe MHOTOTPAHHUKA U HAXOJIUTh €r0 BEIINYNHY.
Haxonuts yriibl Mexay IJIOCKOCTSIMU B MHO-
rorpaHHUKAX

11 xnacc (He menee 35 yacoB)

Ha3Banue pa3nena
(TembI) Kypca,

OcHoOBHOe co/iep:KaHue

OcHoBHBIE BU/IbI ACATCJIBbHOCTH YYalIuXCsl




(K0JIN4eCTBO YaCOB)

Tena BpaleHus
(12 49)

Cdepa u map: LeHTp, paanyc, TuaMeTp; IIoIaab
oBepxXHOCTU cdepbl. B3anMHoe pacnonoxxeHnue
cdepbl U MII0CKOCTH; KacaTelbHas III0CKOCTh K cdepe;
JI01a a6 Chepsl.

M3o0pakeHue cdepsl, mapa Ha

[I0CKOCTH.

Ceuenus mapa

AKTyanu3upoBaTh (aKThl U METO/IbI IJITAHUMETPUH,
PEICBAHTHBIC TEMC, IIPOBOJUTH aHAJIOTHH.

JlaBaTh onpenenenus cepsl U mapa, Ux HeHTpa,
pamuyca, muamerpa. Onpenensats cepy Kak Gurypy
BpallleHus1 OKpYKHOCTH. MccnenoBars B3auMHOE
pacronoxeHue chepsl U MITOCKOCTH, IBYX cdep,
WLTIOCTPUPOBATH 3TO HA YepTekKaxX U PUCYHKaX.
@opMyIUpPOBaATH ONpeeICHUE KacaTeIbHOM MJI0CKOCTH
K cepe, CBOHCTBO U MPU3HAK KACATEIBHOMN MIIOCKOCTH.
3HaKOMUTHCS C T€0Ie3NUECKUMHU JTMHUSIMH Ha cepe

[{minHApuyYecKas MOBEPXHOCTh, 00pas3yrolue
LWIMHAPUYECKON TOBEPXHOCTHU, OCh LUJIMHIPUYECKOMN
noBepxHocTu. Lunuuap: ocHoBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yrolas ¥ OCh; IJIOIa b OOKOBOM
U TIOJIHOM MOBEpXHOCTHU. M300pakeHne NUINHIpA Ha
miockocTH. Pa3zéprka munmnapa. CedeHus: MuInHApa
(TII0CKOCTHIO, NAapaJUIEIbHON WU NEPIEHANKYIIIPHON
OCH IWJIMHJIPA)

OOBSICHATD, YTO HA3BIBAIOT IHJIMHAPOM, Ha3bIBATh

€ro AJIEMEHTHI.

M3y4ath, 00BACHATH, KaK MOIYYUTh IWIHHID MyTEM
BpaIeHUs IPSIMOYTOJIbHUKA. BBIBOAUTH, UCTIOIB30BATh
(hopMyIIBI 1711 BEIYUCIICHUS TUTOIIAU OOKOBOM
MOBEPXHOCTHU IUIUHAPA.

M3yuarh, pacrio3HaBaTh pa3BePTKY LIHJIUH]IPA.
N3o0paxaTh MWIMHAP U €r0 CEYSHUS TIIOCKOCTHIO,
MPOXOJIAILEH Yepe3 €ro 0Ch, NMapayIeIbHON WU
MEepIEeHANKYIAPHON ocu. HaxoauTe miomaam 3Tux
cedeHuil. MoenmpoBaTh peajabHble CUTYalluH Ha
A3BIKE TEOMETPUH, UCCIIEI0BATH IOCTPOCHHBIE MOJIENN
C UCIOJIb30BAaHUEM T€OMETPUUYECKHUX TTOHATUI




Konnueckas HOBEpXHOCTh, 00pa3yIonne KOHUIeCKOn
MMOBEPXHOCTHU, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTH. KOHyC: OCHOBaHHE M BEpIIINHA,
o0pa3yromas U 0Ch; IO b OOKOBOW U TIOJTHON
MMOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoIIue 1
BBICOTA; OCHOBAaHMSI 1 OOKOBas IOBEPXHOCTb.

M300paxeHune koHyca Ha II0cKocTH. Pa3BépTka
KoHyca. CeueHus KOHyca (IIJIOCKOCTHIO,
napajuieIbHOM OCHOBAHHUIO, U TUNIOCKOCTHIO,
MIPOXOJISIIEH Yepe3 BEpIITUHY )

OOBSACHATH, KAKOE TEJIO HA3BIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €T0 JIEMEHTHI. M3y4arh, 00BICHATH, KaKk
MOJTYYUTh KOHYC MyTEM BpalleHuUs IPSIMOYTOJIHBHOTO
TpeyrojbHUKA.

M300paxaTh KOHYC U €r0 CEYeHHUSI IIJIOCKOCTHIO,
POXOJAIIEH Yepe3 OCh, U MIIOCKOCTBIO,
NEePHEHANKYISIPHOM K ocu. M3y4aTs, pacrio3HaBaTh
pa3BEPTKY KOHYyca. BBIBOIUTE, NCIIOJIB30BATH
(hopMyIIBI 17151 BEIYUCIICHHUS TUIOIIad OOKOBOM
MIOBEPXHOCTHU KOHYCA.

Haxonutp 1uiomagu Cce4yeHui, MNpOXOASAIIMX —uepes
BEpUIMHY KOHYCA WU NEPIEHIUKYJISIPHBIX €T0 OCH.

OOBSICHATD, KAKOE TEJIO Ha3bIBACTCS YCEUEHHBIM
KOHYCOM.

N3y4ath, 00BACHATH, KaK €ro MOMYyYUTh MyTEM

BpalleHUs IPsIMOYTOJIbHON Tpaneuu. BeIBoAUTS,

NPUMEHSATH (DOPMYITY AJIsl BEIYUCIICHHUS TLTOMIAIH

OOKOBOI TOBEPXHOCTH YCECUEHHOT'O KOHYCa

KomOuHaus Tes BpaleHus 1 MHOTOT PAaHHUKOB.
MHororpaHH1K, ONUCaHHbBIN OKOJIO c(epbl;
cdepa, BcaHHAsE B MHOTOI'PAaHHHK HUJIH B TEJIO
BpalICHUs

AKTyanu3upoBaTh (PaKkThl U METO/IbI ITAHUMETPUH,
pEIEBaHTHBIE TEME, IPOBOAUTH aHAIOTMH. Pemars
CTEPEOMETPUYECKHUE 3a1a4U, CBA3aHHBIC C TEIIAMU
BpalICHUs, IOCTPOCHUEM CEUEHMI TeJl BpallleHUs, C
KOMOWHAIMAMU TeJl BPAIIeHUs] 1 MHOTOTPaHHUKOB Ha
HAax0’KJICHHE F€OMETPUUYECKUX BeJINYuH. Vcronbp30BaTh
IIPU PELIEHUN CTEPEOMETPUYECKHX 3a/1a4
IUITaHUMETpHUUYEeCcKUe (PaKThl U METO/BI 3a/1a41 Ha

BBIYHMCJICHUEC U JOKa3aTCJIbCTBO.




MoenupoBaTh peajibHbIE CUTYalluU Ha SI3bIKE
TE€OMETPHH, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIH C
HCMOJIb30BAHUEM T€OMETPUUYECKUX MOHATUI

OO0BEMBI TET

(5 4)

TToustue 00 00bEMe. OCHOBHBIE CBOIICTBA 00BEMOB TEJI.

O0BéM muuHIpa, KoHyca. O0bEM I1apa U MIoIa b
ctepsnl [TogoOHBIE TETa B MPOCTPAHCTBE.
CooTHoIIeHUsT MEXTy TUTOMIAISIMU IIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

AKTyanu3upoBaTh (HaKThl U METO/IbI IJITAHUMETPUH,
peJieBaHTHBIE TEME, IPOBOJUTH aHAJIOTHH.

BBIBOUTH, UCIIOJIB30BaTh (POPMYJIbI 0OBEMOB: IPU3MBI,
LWIKMH/Ipa, TUPaMU/Ibl, KOHyCa; yCeU€HHON MUpaMuIbl
U yceu€HHOro KoHyca. PemaTth crepeomeTpruyeckue
3aJ]auu, CBSI3aHHbIE C BBIYUCICHHEM 00BEMOB.
dopMyupoBaTh ONpeeICHHUE IIapOBOTr0 CerMeHTa,
IIapOBOTO €JI04, 1apoBoro cexkropa. IIpumenars
(hopMyIIBI 17151 HAX0XKIEHHUSI 00BEMOB IIAPOBOTO
CErMEHTa, IIAapoBOro cexropa. Pemars
CTEpEOMETPUUECKUE 3a/1a4H, CBA3aHHBIE C 00BEMOM
Iapa u miomaapto cepbl. MoaenupoBaTh peaibHble
CUTYalluH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C UCTIOJIb30BAaHUEM
reOMETPUYECKUX TTOHATHM.

AKTyanu3upoBaTh (PaKThl U METO/bI INTAHUMETPHH,
peleBaHTHbIE TEME, IIPOBOIUTH AHAJIOTUH.

PemaTh crepeoMeTprueckue 3aaun, CBI3aHHbIE C
COOTHOIIIEHHEM 00BEMOB M MTOBEPXHOCTEH MOJOOHBIX
TeJ B MpocTpaHcTBe. MoIeupoBaTh peajibHble
CUTYallMH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
HOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM

r€OMETPUUYECKUX TTOHATHI




BCKTOpI)I U KOOPAWHATELI B
npoctpanctse (10 u)

BekTop Ha 1I0cKOCTH U B pocTpaHcTBe. CloKeHne u
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Paznoxxenue BexkTopa o TpémM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuio nmapannenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C MIPUMEHEHUEM MPABUII IEUCTBUM C
BEKTOpPaMHU.

[IpsmoyronpHas cucTeMa KOOPJMHAT B TPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiimue 3agaun B
KOOpAuHAaTax. YTos Mexay BekropaMu. CKaJsipHOE
MIPOU3BECHUE BEKTOPOB. BrIuKClieHUE YTIIOB MEXIY
MPSMBIMH U TUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPY PELIEHUH T'€OMETPUUECKHUX 3a/1a4

AKTyanu3upoBaTh (PaKThl U METObI INTAHUMETPHH,
peleBaHTHbIE TeMe, TPOBOIUTH AaHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

DopMyIUpPOBaTH MPABUIIO Mapaliesenumneaa npu
CJIOKCHHUH BEKTOPOB. CKJ’Ia)II)IBaTI), BbIYUTAThH
BEKTOPbI, YMHOXKaTh BEKTOP Ha YHCIIO.

3y4yaTh OCHOBHBIE CBOMCTBA ATUX omnepanui. /JaBaTe
orpezieNieHue MPSMOYTOJIbHOM CUCTEMBI KOOPIUHAT B
IpOCTpaHCTBE. BbIpa3uth KOOpUHATHI BEKTOpa Yepes
KOOPJIMHATHI €r0 KOHLOB. BBIBOIUTE, MCIIOJIB30BaTh
(hopMyIly ITUHBI BEKTOPA U PACCTOSTHUS MEKITY
TOUYKaMu. BeIpaxkaTh CKaJasipHOE MPOU3BEIECHHUE BEKTO-
POB 4Yepe3 UX KOOPAUHATHI, BHIYUCISATH YOI MEXKIY
JIBYMsI BEKTOpaMH, AByMs IpsAMbIMU. HaxoauTs yron
MEXIY MPSMOM U TUNIOCKOCTBIO, YTOJI MEXIY JBYMS
IINIOCKOCTAMH aHAJIMTHYCCKHUMU MCTOJaMMU.
BriBoaUTH, UCTIONB30BATh GOPMYITy PACCTOSIHUS OT
TOYKH 0 TJIOCKOCTH

[loBTOpenue, o6oOmenune (
u CUCTEeMaTH3aIHs
3HaHUH (8 4

DCHOBHBIE (PUTYPHI, (PaKTHI, TEOPEMBI Kypca
TUTAHUMETPHH. 3319 TUTAHUMETPHH U METOJIBI UX
pereHus.

OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca
CTepeoMeTpHUH. 3a1a4i CTEPEOMETPUH U METO/IbI X
pereHuUs

emIaTh MpOoCTEHIINE 3a/Ja4l Ha HaX0XK/IEHUE JJIUH U
YTJIOB B T€OMETPUUECKUX (UTYypaxX, IPUMEHATh
teopeMy [Indaropa, TeopeMbl CHHYCOB 1 KOCHHYCOB.
HaxoauTs miomaaps MHOIOYroJbHUKA, KpyTa.
PacrnioznaBath 1o/100HbIE PUTYpBI, HAXOJUTH OTHOLIECHUS
JUIMH U Iutomazaei. Mcnonb30BaTh NpH pelieHuu

CTEPEOMETPUUECKHX 3a/1a4 (haKThl U METOIbI




IIaHUMETPUHA




PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA»

OEJIM U3YUEHUA YYEBHOI'O KYPCA

VY4eOHblii kypc «BeposTHOCTP M cTaTHUCTHKa» 0a30BOr0 YpOBHS SIBISETCS MPOJOJDKEHHUEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca 6a30BOro ypoBHsS OCHOBHOM mikousbl Kypc npeanasnayexn
g (GOpMUPOBaHUSA Yy OOYyYaroIIMXCS CTaTUCTHUECKOM KyJIbTYphl M IIOHMMAaHUS pOJIM TEOPUHU
BEPOSTHOCTEN KaK MaTEMaTHUECKOIO0 MHCTPYMEHTA JUIsl U3YyUEHUS CIy4alHbIX COOBITHM, BEITUYHUH U
npoueccos [Ipu n3ydennu kypca o0oramjaroTcsi MpeICTaBICHHUs YYalIUXCcs O METO/1aX UCCIIETOBaHUS
M3MEHYMBOIO MHpa, Pa3BUBAETCS MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKUX METO0B
MTO3HAHUS KaK HEOThEMJIEMON 4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHUS

Conep:kaHue Kypca HamnpaBi€HO Ha 3aKpelyieHHe 3HAaHUM, MOJIYYEHHBIX MPU H3yYEeHUHU Kypca
OCHOBHOMW IIKOJIBI M HAa Pa3BUTHE NPEICTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEKIY
HUMH Ha BaXXHBIX IPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKpyXkaromero Mupa B pesynbrare y
o0yyaromuxcs JA0JKHO COPMHPOBATHCS MPEACTaBIEHUE O Haubosiee yHOTpeOUTENbHBIX U O0IINX
MaTeMaTHYECKUX MOJIENISAX, UCIOIb3YEMBIX JUIsl OIIMCAHUS AHTPOIIOMETPUYECKUX U AEMOTpapUUECKUX
BEJIMYMH, IMOTPEIIHOCTEHl B pa3lMYHOrO poja U3MEpPEeHUsX, UIMTENbHOCTH O€30TKa3HOM paboThl
TEXHUYECKHUX YCTPOWUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U MPOLIECCOB B OOILECTBE

B coorBeTcTBMM € YyKa3aHHBIMH LEISIMU B CTPYKType YydeOHoro kypca «BeposTHOCTh u
CTaTUCTHKa» CpeJHEeH IIKOJbl Ha 0a30BOM YpPOBHE BBIIEJIEHBI CIEAYIOIIME OCHOBHBIE
cojiepkarenbHble TUHUN: «CllydaiiHble COOBITHSI U BEPOATHOCTH», «CilyyailHble BETUYMHBI U 3aKOH
OOJIBLINX YHCEI»

BaxHyio yacTh Kypca 3aHUMaeT U3yuyeHHe TeOMETPUUYECKOr0o 1 OMHOMHMAJIBHOTO paclpeieleHnil u
3HaKOMCTBO C UX HETPEPBIBHBIMH aHAJIOTaMU [10KA3aTEIbHBIM U HOPMaJIbHBIM PACIPENCICHUIMU

Conepxanne nuHun «CiydaiiHble COOBITHS M BEPOSITHOCTIY CITYyKHT OCHOBOM 17151 ()OPMHUPOBAHUS
MIPEACTABIICHUM O PACIPEIEICHUN BEPOITHOCTEH MEXKIY 3HAYCHUSAMU CIIy4alHBIX BEJIUYMH, a TAK¥Ke
9Ta JUHMUS HeoOXoauma Kak 0aza 1 M3y4yeHHs 3aKOHAa OONbIIMX 4Hucell — (yHAaMEHTalIbHOIO
3aKOHa, JIEHCTBYIOIIETO B MPUPO/IE U OOIIECTBE U UMEIOIIET0 MaTeMaTHuecKyo ¢popmanuzanuto Cam
3aKOH OOJIBILIMX YMCEN MMPEAaraeTcs B 03HaKOMUTEIbHONW (popMeE ¢ MUHUMAJIBHBIM HCIOJIb30BaHUEM
MaTeMaTHYECKOro ¢hopMann3ma

TeMmbl, CBs3aHHBIE C HENPEPHIBHBIMU CIy4YalHBIMU BEJIIMYMHAMH, AaKLUEHTUPYIOT BHHUMAaHHE
IIKOJIbHUKOB Ha OMHMCAaHUHM M M3YyYCHHU CIyYalHBIX SBJICHUN C MOMOINBIO HEMPEPBIBHBIX (YHKIIMNA
OCHOBHOE BHUMaHHE YJEISAETCA NOKA3aTeIbHOMY M HOPMAJIBHOMY pacHpeleieHUsIM, MPU 3TOM
MIPE/IoIaraeTcs O3HAKOMUTEIbHOE H3yUeHHEe MaTepralia 0e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (PaKTOB

MECTO KYPCA B YUYEGHOM IINIAHE

B yuebHOM myaHe Ha u3ydeHue Kypca «BeposTHOCT M craTHCTHKa» Ha 0a30BOM YpOBHE
oTBOAUTCS 1 y4eOHBII yac B HEJEIIO B TEUECHHE KaX/10Tr0 roja o0ydeHus, scero 70 yueOHbIX 4acoB.

IIJIAHUPYEMBIE TIPEJAMETHBLIE PE3VJIbTATBI OCBOEHU S ITIPUMEPHOM
PABOYEN TPOI'PAMMBI KYPCA (ITO TOJAM OBYUEHU)

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «BepositHocTh M crathcThka» B 10—I11 kiaccax
OPUEHTHPOBaHbl HA JOCTH)KEHHUE YpPOBHS MaTeMaTUYeCKOM TIpaMOTHOCTH, HEOOXOIMMOTO IJis
YCIEUIHOTO pelIeHus 3ajjad U NpoOieM B peaabHOM >KU3HM W CO3JlaHME YCIOBMM Uil UX
OOUIEKYJIbTYPHOTO Pa3BUTHS



OcBoenne y4eOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKa» Ha 0a30BOM YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl JOJDKHO OOecreynBaTh JOCTHKEHUE CIEeIYIOIUX MpPeAMETHBIX 00pa30BaTEeNIbHBIX pe-
3yJbTATOB:

10 xnacc

m Uutath ¥ CTpOUTH TAOIUIBI U AUATPAMMBI.

n OnepupoBarh MOHATHSMH: CpefHee apudMeTudeckoe, MeAuaHa, HauOoJbllee, HauMEHbIee
3HaYeHHUE, pa3Max MacCHUBa YMCIIOBBIX JAHHBIX

» OnepupoBaTh NOHATHSAMU: CIIyYaHHBIN SKCIIEPUMEHT (OIIBIT) U CIyYaiiHOE COOBITHE, DJIEMEHTApHOE
coObITHE (DJIEMEHTAPHBIM HKCXOJ) CIy4YallHOro OIbITa; HAXOAWUTh BEPOATHOCTH B OINbBITAX C
PaBHOBO3MOXHBIMU CIIy4alHBIMH COOBITUSMH, HAXOJUTh U CPaBHUBATh BEPOSTHOCTH COOBITUN B
M3YYEHHBIX CITy4YaiHbIX SKCIIEpUMEHTAX
mHaxomute u QopmynupoBaTe cOOBITHS: MepeceuyeHUe U OObEJUHEHHE TaHHBIX COOBITHIA,
coObITHE, TPOTHUBOIOJIIOKHOE JTaHHOMY COOBITHIO; IIOJIb30BAaThCi JAMAarpaMMaMu Oiepa u
bopMyI0ii crokeHus1 BEPOATHOCTEH MPH PEIICHUH 33724
n OnepupoBaTh TMOHATUSAMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS; HaXOAUTh
BEPOATHOCTH C IOMOUIbIO IIPaBUJIa YMHOXKEHHUSI, C TIOMOILBIO IepeBa CIIy4aliHOrO OIbITa
n [[puMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUH 3a7a4
m OnepupoBaTh NOHATHUSAMM: HUCIBITAHUE, HE3aBUCHUMBIE MCIIBITAHUS, CEPUS MCHBITAaHUM, yCIeX U
HeyJla4ya; HaXOJAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBHCHUMBIX MCIIBITAHHI 10 TIEPBOTO YCIIeXa,
HaXOJIUTh BEPOATHOCTH COOBITHI B CEpUH UCTIBITAaHUH bepHyn.
m OnepupoBaTh NOHATUSAMHU: CiIydaiHas BEJIWYMHA, PACIpENEICHUE BEPOSTHOCTEH, Iuarpamma
pacpeneneHus

11 xnacc

m CpaBHMBaTh BEPOSTHOCTH 3HAYEHUI CIydailHON BEJIMYMHBI 10 PACIPEIEICHUIO NI C IIOMOILBIO
JarpamMmm

m OnepupoBarh MOHATHEM MaTEMaTHMYECKOTO O0XKMJAHUS; MPUBOAUTH MPUMEPHI, KaK MPUMEHSAETCS
MaTE€MaTHYECKOE OXUJAHUE CIYyYalHOM BEJIMYMHBI HAXOJUTh MAaTEMATHYECKOE OXKUIAHUE I10
JAHHOMY PacIpeIEICHUIO

m VIMeTh npeacTaBineHue o 3aKoHe OOJIbIINX YHCE.

m IMeTh npeicTaBieHne 0 HOpMajabHOM PACIIPECICHUN

COAEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUM )
10 knacc

[IpencraBnenue naHHBIX C MMOMOIIBIO Tabnui u auarpamm CpenHee apudmeTHdyeckoe, MeanaHa,
HauOoJbIlIee U HaUMEHbIIee 3HAUCHUS, pa3Max, TUCIEPCHS M CTaHAAPTHOE OTKIOHEHHE YMCIIOBBIX
HabopoB

CrnyuaitHble SKCTICPUMEHTHI (OTIBITHI) U CIIy9aiiHbIE COOBITHS. DJIeMEHTapHbIC COOBITHS (MCXOIBI) .
BeposiTHOCTh ciyyaiiHOTO COOBITHS. Ban3ocTe 4YacTOThl WM BEpOSATHOCTH coObITHH. CryuaiiHble
OTBITHI C PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMH COOBITHSIMU BeposTHOCTH COOBITHII B OMBITax C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU

Onepanui  HaJx COOBITUAMH: TIEPECEUYCHHE, OOBEAMHEHHE, MPOTHUBOIOJIOXKHBIE COOBITHS.
Huarpammel Diinepa. @opmyiia cl10KeHUs BEpPOSATHOCTEH

VYcnoBHas BEpOSATHOCTh Y MHOKEHHE BepoATHOCTEN JlepeBo ciryyaliHOTO skcniepuMenta dopmyiia
MOJIHOM BeposiTHOCTH He3aBucumbie cOOBITHS



KomOunatopuoe mnpaBuino ymHOxkeHusi IlepectanoBku u ¢akropuan Yucno codeTraHHit
Tpeyronsauk [Tackans @opmyna 6uHoma HeroToHa

buHapHbIil ciydaliHbIM ONBIT (MCHBITaHUE), ycnex U Heynada. HesaBucumble ucnbitanus. Cepus
HE3aBMCHUMBIX UCIBITAaHUH 10 niepBoro ycnexa Cepus He3aBUCUMBIX UCIIBITaHUN bepHyum

CnyuaitHas BenuuuHa. Pacripenenenue BepostHocTed. [luarpamma pacnpenenenus Ilpumepst
pacmpesneseHuil, B TOM YHCIIe, FTEOMETPUUYECKOE U OMHOMHAIBHOE

11 xnacc

UuciioBble XapakTEPUCTUKH CIIy4alHBIX BEJIIMYMH: MATEMaTU4YECKOE OXKUIAHUE, IUCHEPCUS H
CTaHAapTHOE OTKIOHeHUE IIpuMeprl NPUMEHEHUS MATEMAaTHYECKOIO OXKHUAAHMs, B TOM YHCIE B
3ajJa4ax U3 MOBCEJHEBHOW XKM3HU. MaTemaTuueckoe oKujaHue OMHApHOM CilydallHOM BEIMYMHBI.
MareMaTnyeckoe OKHJaHUE CYMMBI CIIy4alHBIX BEJIMYUMH MareMaTudeckoe 0KUIaHUE U JTUCIIEPCUs
reOMETPHUYECKOT0 U OMHOMHUAIBHOTO paclpeieleHni

3akoH OOJBIIMX YHCEN W €ro pojb B Hayke, Npupojae u oOmiectBe. BbiOOpouHBIE MeTOn
HCCIEeN0BaHUN

[IpumMepsl HeNpepbIBHBIX CiIy4alHbIX BenW4UH [lOHSATHE O MJIOTHOCTHU pacmpenefieHus 3ajauu,
MIPUBOAAIINE K HOPMAJILHOMY paclpeeneHuo [IonaTue o HopManbHOM pacIpeaeiICHAH.



TEMATUYECKOE IINIAHUPOBAHUE YUEBHOT' O KYPCA (110 TOAAM OBYYUYEHU )

10 kaacc (He menee 35 4)

Ha3zBanue pasaena
(TeMbl) (KOJIHYECTBO
4acoB)

OcHoBHOe coaep:xkaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKIIMXCS

[IpencraBicHre TaHHBIX U
ornucaTeIbHas
cTaTucTuka (4 4)

[TpencraBneHne TaHHBIX C TOMOIIBIO TAOIUI] 1
muarpamM. CpenHee apudMeTHIecKoe, MeiaHa, Hau-
OoIpllIee ¥ HAMMEHBIIIeE 3HAYCHUS, pa3Max,
JAMCIEePCHS CTaHAaPTHOE OTKJIIOHEHHE YHCIIOBBIX
HaboOpoB

l13B1eKkaTh HHPOPMAIHMIO U3 TAOIUIl U TUATPaMM,
MCTIONIB30BaTh TAOIHIIBI 1 TUArPAMMBI IS
IPE/ICTaBICHUS] CTATUCTHYECKUX JaHHBIX. Haxoaute
OITMCATENIFHBIC XapaKTEPUCTHKH JaHHBIX.
Bo1iBurath, KpUTUKOBATh TMIIOTE3BI O XapaKTepe
CITy4aiiHOW M3MEHYHMBOCTH U OMPEACIISIIONINX €€
(akTopax

CrnyualiHble OTIBITHI U
CIydaiiHbIe COOBITHS,
OTIBITHI C
PaBHOBO3MOXHBIMH
AIIEMEHTaPHBIMU
ucxoqamu (3 4)

CnyuaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CITydaiiHbIe
COOBITHS. DJIeMEHTapHBIE COOBITHSI (MCXO/IBI).
BepositTHOCTB citydaitHOro coObITHs. BepositHocTH
COOBITUH B OTBITaX C PABHOBO3MO>KHBIMU
ANIeMEHTapHBIMU COOBITUAMU. [IpakTHueckas paboTa

BriiensaTs Ha npuMepax ciiydaifHble COOBITHS B
OINHMCaHHOM cIIy4aiHOM omnbiTe. POpPMyIUPOBAThH
YCIJIOBUS IIPOBEACHMSI CIIy4allHOTO OIIBITA.

HaxonuTh BEpOSITHOCTH COOBITHI B OIBITAX €
PaBHOBO3MOKHBIMH HCXOJaMHU. MoenupoBaTh ONbITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU UCXOJIaMH B
XO7Ie TPAKTUYECKON pabOThI

Onepanuu HaJ COOBITHUS-
MM, CII0)KCHUE
BeposATHOCTEH (3 )

Omnepanuu HaJl COOBITUSIMU: NIepecedeHue, 00beIMHEHNE
COOBITH, IPOTUBOIOJIOXKHbBIE COObITHS. JJnarpaMmel
Olinepa. ®opmyra cI0KeHUsI BEpOATHOCTEN

Mcnonp30BaTh nuarpamMmel Diljiepa U CJIOBECHOE
onMcaHue COOBITUMN A (HOPMYIUPOBKHU U
nU300pakeHHst 00ObSTUHEHHSI U TIEPECEUSHUS COOBITHH.

Pemarts 3agaum ¢ UCIIOJH30BaHUEM q)OpMyJIBI CJIOKCHMUA




BEPOATHOCTEMN

Y ci1oBHAsI BEpOSITHOCTb,
JIEPEBO CIIy4alHOIO
omnbITa, (hopmyna
IIOJIHOM BEPOSITHOCTH
Y HE3aBUCUMOCTh
coObITHH (6 1)

Y c10BHAs BEPOSITHOCTh. Y MHOYKEHUE BEPOSITHOCTEM.
JlepeBo cirydaiiHOro skcrnepumenTa. Gopmyiia oJHOU
BeposiTHOCTH. He3aBucumbie coOBITHS

PemaTh 3a1aun Ha HAXOKJEHUE BEPOSITHOCTEN COOBITUH,
B TOM YHCJIE YCIIOBHBIX C IIOMOILBIO JepeBa
ciy4aifHoro omnbita. OnpenensT HE3aBUCUMOCTh
coObITHI TI0 (POPMYJIE U IO OPTraHU3alNN CITYIAHOTO
OTbITa

DJIEMEHTHI
KoMOuHaTopukH (4 1)

KomOunaTopHoe mpaBuiio yMHOkeHus. [lepectaHOBKY U
daxropuan. Yncno coueranuii. TpeyroapHUK
[Tackans. ®opmyna 6uHoma HeroToHa

Mcnosb30BaTh TPaBUIIO YMHOKEHUS IS IEPEUNCIICHUS
coObITHH B caydaiiHOM ombiTe. [Tonbp3oBaThes
(dhopmyIoit u TpeyronsHUKOM [lackans st
ONpPEJIECTCHUS YUCIIA COYETAaHUN

‘epun
MOCJIEIOBATEIILHBIX
UCIIBLITAHUN

(1)

buHapHbBIN CiydaiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U
Heynava. HezaBucumeble ucnbitanus. Cepust
HEe3aBHCHUMBIX UCIBITAHUH A0 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UcnblTaHul beprymum. [Ipaktnueckas
paboTa ¢ UCIOJIB30BAHUEM DJIEKTPOHHBIX TaOJIHIL

Pa30uBaTh CI0XKHBIE SKCIIEPUMEHTHI Ha

OT/IEJIbHBIE HCTIBITAHMSL.

OcBauBaTh NOHATHUS: UCIIBITAHUE, CEPUS
HE3aBUCHMBIX UCIIBITAHUH.

[ [puBOANTE IPUMEPHI CEPUI1 HE3ABUCUMBIX
VICTIBITAHHIA.

Pemath 3a/1a4 Ha MOMCK BEPOSATHOCTEN COOBITUI B
CEpUU UCIBITAHUH 10 IEPBOTO ycIliexa U B CepHsIX
ucnbiTannii bepuymu. M3ydarts B xoze
IPAKTHYECKON pabOoThl C UCIIOJIb30BAHUEM
JIEKTPOHHBIX TAOJIUI] BEPOATHOCTU COOBITUI B

CECPUAX HE3aBUCUMBIX ACIIBITAaHUH




CrnyuyaliHble BEeTUYUHBI
U pacnpeneneHus (6

4)

Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHOCTEN.
Huarpamma pacrpenenenus. Cymma v IpoU3BEACHUE
CllyyalHbIX Beqn4uH. [Ipumepsl pacnpeneneHui, B
TOM YHCJIE TEOMETPUIECKOE U ONHOMHUATBHOE

OcBauBaTh NOHATHUS: CIy4yaliHas BEJIMUMHA,
pacripenenenune, TabauIa pacipeaesieHus, JuarpaMma
pacupenenenus. [IpuBoauts npumepsl
pacIpeneseHnid, B TOM 4K CIIe TEOMETPUYECKOTO U
ouHOMUuaNbHOTO. CpaBHUBATH PACIPEICICHHUS
CIIyYalHBIX BEJIMYHH

Haxoauth 3Ha4eHUsI CyMMBI U IPOU3BEICHUS

ciy4yaiHbIX BenmnuuH. CTPOUTH M paclio3HaBaTh

reoOMeTpUYECcKOoe U OMHOMHUATBHOE paclpeieieHne

O06o61IeHe 1
cucTeMaTH3alus
3HaHuil (6 9)

OnwucarenpHas cratuctuka. CiyyaliHble ONBITHI U
BEPOSITHOCTH CITy9alHBIX COObITHI. Onepannn Hal
COOBITHSIMH. DJI€MEHTHl KOMOMHATOPUKH, CEPUH
HE3aBHCHUMBIX UCIIBITAHUN

HOBTOpSITB HU3YUYCHHOC U BbICTPANBATDh
CUCTEMY 3HAHUU

11 xnacc (He menee 35 u)

Ha3zBanue pa3aena (TemMbl)
(K0JIM4eCTBO YaCOB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BHU/BI 1€ATCJIBHOCTH oﬁyqaloumxcn

[ToBTOpenue, 0600IIEHNE
W cCUCTEMAaTH3alus 3HaHUH

(49)

Ciry4aifHble ONIBITHI M BEPOSITHOCTHU CIyYalHbIX
coObrTuii. Cepun HE3aBUCUMBIX UCIIBITAHUH.
Crny4daifHble BETMYUHBI U pacpe/iesICHUs

[IOoBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
3HAHUH




MaTtemaTHIeCcKOe OKUAA-
HUE CIIy4yalHON
BEJIMUYUHBI (4 1)

[IprMepbl MPUMEHEHUS] MATEMATUIECKOTO OXKUIaHUS
(cTpaxoBaHue, JioTepes). Maremarnueckoe OxKuaaHue
CYMMBI CITy4ailHbIX BEJIMYMH. MaTeMaTnyeckoe
OXKUJIaHUE TEOMETPUIECKOTO U OMHOMHAILHOTO
pacrnpeneneHuit

OcBanBaTh NOHATHE MATEMATHYECKOTO OXKUIAHHUS.

[TpuBOANTE M 0OCYXIATh TPUMEPHI IPUMEHEHUS
MAaTEeMaTHYECKOr0 OKUIaHUs. BeraucisaTs
MaTeMaTn4yecKkoe okuaanue. Vcnonbp30BaTh MOHATHE
MaTEMaTHYECKOTO OKUAAHUS U €r0 CBOMCTBA IIPH
pEILICHNN 3a1a4.

HaxonuTh 10 u3BeCTHBIM (hOpMyJIaM MaTEMATHYECKOE
0’KHMJIaHWE CYMMBI CIIy4alHbIX BEJIUYMH.

HaxonuTh no u3BeCTHBIM (hOpMyJIaM MaTeMaTHYECKHE
OJKHJJaHMsl CIIy4alHBIX BEJIMYUH, HMEIOIINX
reoMeTpUUECcKOe U OMHOMHUAIBHOE pacIpeleIeHus

Jlucniepcus u cTanaapTHOE
OTKJIOHEHHE CIIyYalHOU
BEJIMYMHEI (4 1)

Jlucniepcus U craHgapTHOE OTKJIOHEHuE. [ucnepcun
reOMEeTPUUECKOro 1 OMHOMHUAIBHOTO paclpe/ieeHusl.
[IpakTuyeckas paboTa ¢ UCIIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHIL

OcBauBaTh NOHATHUS: JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE CIIy4YalHOW Benu4uHbl. Haxonurs
JUCIIEPCHIO M0 pactpeneneHuo. Haxoauts no
U3BECTHBIM (POpPMyJIaM IUCHIEPCHIO TE€OMETPUIECKOTO
1 OMHOMMAJIBHOTO pacipeiesieHus, B TOM YHCIIC B
XO/JIe MPAKTUYECKOHN pabOThI C UCTIOTB30BAHUEM
AJIEKTPOHHBIX Ta0JIHNIL

3aK0H OOJBIITNX YUCE

(349)

3aKoH OOJNBIINX YKceN. BRIOOpOUHEIT MeTON
uccnenaoanuil. [Ipaktudeckas pabora ¢ UCIIOIB30BA-
HUEM 3JICKTPOHHBIX TaOJIHUI]

3HAKOMUTBHCS C BHIOOPOYHBIM METOJOM UCCIICIOBAHUS
COBOKYITHOCTH JaHHBIX. M3y4aTh B X0J1¢
MPAKTHYECKON pabOThI ¢ UCIOJIE30BAHUEM
3JICKTPOHHBIX TAOJIUIl TPUMEHEHNE BHIOOPOYHOTO
METO/a UCCIIeJOBAHUS




HernpepsiBHbIE
CIIy4ailHbI€ BETUYUHBI
(pactipenenenus) (2 1)

[IpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeInuuH. OyHKIMA
IUIOTHOCTH pactpeneneHus. PaBaomepnoe
pacnpeelIeHue U €ro CBOMCTBA.

OcBanBaTh NOHATHS: HEIIPEPbIBHAS CllydaiiHas
BEJIMYHMHA, HETIPEPBIBHOE pacIipeiesieHue, (QyHKIHs
IJIOTHOCTU BEpOSATHOCTH. [IprBOIUTE IpUMEpHI
HEIPEPBIBHBIX CIy4aiHbIX BEJIUYMH.

HaxonuTb BEpOATHOCTH COOBITHI IO TaHHOHN (yHKIIUH
INIOTHOCTH, B TOM YHCIJIC paBHOMepHOFO
pacnpeieeHus

HopmanbeHoe pacnipenene-
HUs (2 9)

3aaa4n, IPUBOASIINE K HOPMAJIbHOMY PacCIpeaesICHUIO.
@yHKIUSA IJIOTHOCTU U CBOMCTBA HOPMAJIBHOTO
pacnpeneseHusl.

[IpakTuueckast paboTa c UCIOJIb30BAHUEM IJIEKTPOHHBIX
TadJIHUIL

OcBauBaTh NOHATHSA: HOPMaJIbHOE paclpeiesieHue.
Bo1aenaTs o onucaHuIo cllydyaiHble BETUYHHBI,
pacnpeenéHHble 10 HOPMAJIbHOMY 3aKOHY.
[[puBOANTH MPUMEPHI 33714, MPUBOIAIIUX K
HOpMAaJIbHOMY pacnpesesennto. HaxoauTs ynucioBele
XapaKTePUCTUKU HOPMAJILHOTO pacIpeiesieHus 110
U3BECTHBIM (popMyJiam.
Pemarsb 3a1aum, CBSI3aHHBIE C IPUMEHEHHUEM
CBOICTB HOPMAJILHOTO pacHpeesieHUui, B TOM
YHClie C UCTIOIb30BAaHUEM 3JIEKTPOHHBIX TaOJIHIL

[ToBTOpenue, 0000IIeHNE
Y CUCTEMaTh3alys
3HaHui (16 1)

[IpencraBneHyre JAHHBIX ¢ TOMOILBIO TaOIHII U
Jyarpamm, OnucaTeabHas CTATUCTUKA, OTIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHAMU,
BBIUUCIIEHHE BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopmy 1 rpadUECKUX METOJO0B (KOOpIUHATHAS
npsimasi, IEPEBO, AMarpaMma DWiepa), ciiydaiHble
BEJINYUHBI U PACIIPEACIICHNs], MATEMATHYECKOE
O’KMJIaHUE CIIy4allHON BEIUYMHBI

[IoBTOPATH U3y4EHHOE U BBICTPAUBATH
CHCTEMY 3HAHUUI







OLEHKA IINTAHUPYEMBIX PE3VJIbTATOB

OBYUEHUA
Marematuka Bec onenku I'padvik KOHTPOTBLHBIX
MEpOINPUATHN
CraproBas quarHocTuka 4 CeHTs0pb TEKyIIEeTO

ydeOHOro roja

KonrtponsHas pabora 6 mir.

Y CTHBIA OTBET

MaremaTtnueckuii JUKTAHT

NI SR N

Hrorosas paborta Arpenp TeKyIero yaeoHoro

rojga

KPUTEPUU BBICTABJIEHMA OLEHKU I1O
I[TPEIMETY

1.1. YcTHblil 0TBET 00yYaronierocs:

«5» Ecnn y4yeHuk:

1) momHO wW3NMaraeT W3yuYeHHBIH MaTepHal, JaeT NpPaBUIBHOE OIpEesIeHHe S3bIKOBBIX
MMOHSITHM;

2) oOHapy>KuMBaeT MOHMMaHUE MaTepHayia, MOXKET 00OCHOBATh CBOU CYXKICHHS, TPUMEHUTh
3HaHHSA Ha TPAKTUKE, MPUBECTH HEOOXOIMMBbIE MPUMEPbl HE TOJBKO MO Y4eOHUKY, HO H
CaMOCTOSITEJIbHO COCTABJICHHBIE;

3) uznaraet MaTepuai Mocjae10BaTeIbHO U MPABUIBLHO C TOUKH 3PEHUS HOPM JIUTEPATypPHOTO
SI3BIKA.

«4» Ecnu yyeHHK JaeT OTBET, YIOBJIECTBOPSIONINM TeM ke TpeOOBaHUSAM, YTO U JJI OLIEHKH
«5», HO pomyckaer 1—2 omuOKH, KOTOpBIE caM jKe€ HWCHpaBiser, U |—2 Hemodera B
MOCIIE0BATEIHLHOCTH U SI3BIKOBOM O(OPMIICHHUU U3TIaraeMoro.

«3» Ecnu ydyeHuk oOHapy>XMBaeT 3HAHHWE W TOHHMaHUE OCHOBHBIX TMOJIOXKEHHUH IaHHOM
TEMBbI, HO:

1) uznaraer maTepuan HEMOJIHO U JIOMYCKAeT HETOYHOCTH B ONPENEICHUU TMOHSATUN WIH
(bopMyIHpOBKE MPABUI;

2) He yMeeT AOCTAaTOYHO TyOOKO U J0Ka3aTeabHO 00OCHOBATh CBOU CYXKICHHS U MPUBECTU
CBOU IIPUMEPBHL;

3) u3naraeT MaTepual HEMOCIEeI0BATEIbHO U JIOMYCKAaeT OUIMOKU B S3bIKOBOM O(OPMIICHUH
U3J1araeMoro.

«2» Ecnu yueHMK OOHapy’>KMBaeT He3HaHUE OOJIbIIEH YacTH COOTBETCTBYIOILEIO pasjielna
M3y4aeMoro MaTepuala, JOIyCKaeT OMMOKM B (HOPMYITUPOBKE OIpPENSICHU M TpaBul,
UCKA)XKAIOLIME WX CMBICH, OECIOpsAAOYHO M HEYBEPeHHO wu3naraetr marepuan. OmeHka «2»
OTMEYaeT TaKuWe HEAOCTaTKH B TOATOTOBKE YYEHUKA, KOTOPBIE SBISIOTCS CEPbE3HBIM
IIPEMSITCTBUEM K YCIEIIHOMY OBJIAJIEHUIO OCIEAYIOLUUM MaTepUaJIOM.

«1» Ecnu yueHuk oOHapy>KHBaeT OJHOE HE3HAHWE WM HEIOHUMaHUe MaTepuaa.

1.2 OueHka KOHTPOJIBHBIX paOOT M MATEMAaTUYECKUX JUKTAHTOB:

«5» 81 % - 100 % oT MakcUMalIbHOM CyMMBI OalJIOB

«» 61 % - 80 %

«3» 50 % - 60 %



«2» 20% - 49 %

«1» Menee 20%

YUEBHO-METOJMYECKOE 1 MH®OPMAILIMOHHOE OBECITEUEHUE YUYEBHOI'O
IMPEAMETA

CIUCOK UCTOYHHKOB M JTUTEPATYPBI

I'eomerpus. 10-11 kmacesl: yueOHHK JU1st 00pa30BaTENbHBIX YUPEXKICHHA: 0a30BbIi 1
npodmibHbI ypoBHH / [JI.C. ATanacsx, B.®. byty3os, C.b. Kagomies u ap.]. — 22-e uza. — M.
[Ipoceemenue, 2013 —255 c. : uin.

Anrebpa u Hauana aHanuza: yuyeOHuk s 10 kimacca o0meo0pa3oBaTeNIbHBIX YUPEKIASHUHN /
[C.M.Huxonsckuii, M.K.IloramoB, H.H.Pemernukos, A.B.llleBkun.] — 6-¢ u3m. — M.:
[Ipocemenue, 2013. — 428 c. : ni.

Anrebpa u Havanma aHanmu3a: ydeOHMK s 11 kimacca oOmieoOpa3oBaTebHBIX
yupexaenuii / [C.M.Hukonsckuii, M.K.IToranos, H.H.Pemernukos, A.B.IlleBkuH. | — 6-¢ u3m. —
M.: TIpocBenienue, 2013. — 460 c. : u.

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O ITPEAMETA
Jlocka, MapKepbl, IPOEKTOP, TUAAKTHUECKHE MAaTEPUATIBL.

OBECIIEYEHUME OBPA30OBATEJIbHOI'O ITPOLECCA T JIULL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 3/]I0POBbA

I[Ipu HeoOxomumocTu pabouas mporpamMma ydeOHOrOo MpeaMeTa MOXKET ObITh
aJanTUpoBaHa [Uisi oOecreueHuss 00pa30BaTENBHOTO TMpollecca JULAaM C OTpaHUYEeHHBIMH
BO3MOXXHOCTSIMU 37I0POBBSl, B TOM YHCIE /s AUCTaHIMOHHOTO oOydeHus. s 3Toro ot
oOyudatomerocss TpeOyeTcss MPEeACTaBUTh 3aKIIOYCHHE MCUXOJIOr0-MEIUKO-TIEeAarorndecKoi
komuccun (IIMIIK) u ntnunoe 3asBiieHUe (3asiBJI€HUE 3aKOHHOTO MPEACTABUTENS).

B 3akmouennn [IMIIK noimkHO OBITE TPOMUCAHO:
- pexkoMeHayemas yuyeOHas Harpys3ka Ha oOydvaromerocsi (KOJIW4ecTBO JTHEH B HEAENI0, YacoB B
JICHB);
- 000pyI0BaHKME TEXHHUECKUX YCIOBHH (TIpU HEOOXOIUMOCTH);
- COIPOBOXJIEHHWE W (WIM) MPUCYTCTBUE POIAUTENCH (3aKOHHBIX MPEACTABUTENCH) BO BpeMs
y4eOHOTo rnpoiiecca (Ipu HEOOXOAMMOCTH ),
- OpraHu3alys TCHUXOJOTO-MEJarornyeckoro COIMPOBOXACHUE OO0yYarollerocs ¢ yKa3aHHEeM
CHEIMAIMCTOB U JOMyCTUMOMN Harpy3Kku (KOJMYEeCTBa YaCOB B HEJEIIO).

JIyist ocyIliecTBICHHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOTHON
aTTecTaluy OOydYaroNMXcs NpPU HEOOXOAMMOCTH MOTYT OBITh CO3HaHBI (DOHIBI OIIEHOYHBIX
CPEICTB, aNalTUPOBAaHHBIC JUISI JIMI C OrPAHUYCHHBIMH BO3MOXXHOCTSMH 3JI0POBBS H
MO3BOJISFOIINE OICHHUTH JOCTIKCHHE MMM 3alUIAaHWPOBAaHHBIX B OCHOBHON 00pa3oBaTeIbHOM
nporpaMMe pe3yJIbTaTOB OOYYEeHHST H YPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIICTSHIINH,
3asBJICHHBIX B 00pa30BaTeILHON MPOTrpaMMe.

dopma mpoBeNeHHS TEKyIIeH W HMTOTOBOM aTTECTAllMH IS JIMI C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0OPOBBSI YCTAHABIMBACTCS C YYETOM HWHAMBHIYAIbHBIX MCUXO(DU3HMUECKUX
0COOEHHOCTEH (YCTHO, MUChbMEHHO (Ha Oymare, Ha KOMITbIOTEPE), B (popMe TECTUPOBAHUS U T.I1.).
[Ip HEOOXOAMMOCTH CTYAEHTY NPEIOCTABISETCS TOMOJTHUTEIHHOE BpeMs MM IMOATOTOBKH
OTBETa Ha 3a4eTe MM dK3aMEHE.



Ilpunosxcenue 1
MHWHOBPHAYKHN POCCHUN



denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YIPSIKICHUES

BBICIICTO 06pa3OBaHI/ISI

«Poccuiicknii rocyJapCTBEHHBIN T'yMaHUTAPHBIA YHUBEPCUTET

(®I'BOY BO «PITVY»)

IIpeoynusepcapuii

npoepamma cpednezo (0bwe2o 0opazoearnus)

AHHOTaIUsA K padoyeil mporpamme
no npeamery «MaTeMaTHKa

MecTo B yueOHOM ILJ1aHe

10 xnacc — 5 u/Hen.
11 xnacc — 5 y/Hen.

bazoBsiii / yriryOJaeHHBI ypPOBEHB

10 xmacc — 6a30BbIN YPOBEHB
11 kmacc — 6a30BBI YPOBEHB

JIOKyMEHTBI B OCHOBE
coCTaBJIeHUs paboueit
MIPOrpaMMBbI

[Tpukaz MMWHITPOCBEUIEHUSA P® or
12.08.2022 r1oma Ne 732 «O BHeceHUU
U3MEHEHUHN B (denepanbHbIN
roCyAapCTBEHHBIN 00pa3oBaTeNbHbII
CTaHIApT cpeaHero ooOmero oOpa3oBaHUS,
YTBEP)KIACHHBI TpUKazoM MuUHHUCTEPCTBA
obpazoBanus u Hayku P® ot 17 mas 2012r Ne
413.

[Tpuxas MunucrepcTBa MIPOCBELICHHUS
Poccuiickoit ®denepanuun ot 18.05.2023 Ne
371 "O6  ytBepxieHuM  (eaepaibHON
00pa30BaTeNbHOW  MPOTPaMMBbl  CPETHETO
obmero oOpasoBanus" (3aperucTpupoBaH

12.07.2023 Ne 74228)

VYyeOHuuku

I'eomerpus. 10-11 kmacchl: y4eOHHUK TS
00pa30BaTeNbHBIX YUPEIKICHUI: 0a30BbIi U
npodunbHbid ypoBHH / [JI.C. AtanacsH, B.®.
byry3o0s, C.b. Kagomies u ap.]. — 22-e uzn. —
M.: IIpocemenne, 2013 — 255 c. : wi.

AnreOpa u Hayaia aHauu3a: yYeOHUK JUIs

10 KJIacca 0011e00pa3oBaTeIbHBIX
YUpEKACHUN / [C.M.Huxkonbckuii,
M.K.Ilorarmos, H.H.PemerHukos,
A.B.llleBkun.] — 6-¢ wm3gm. — M.

IIpocsemenue, 2013. — 428 c. : ni.
Anrebpa u Hauaja aHaiau3a: YYeOHHK
st 11 kjmacca  o0meoOpa3oBaTENbHBIX




YUpEXKIEHUN / [C.M.Huxkonbckuil,
M.K.Iloramos, H.H.PemeTHUKOB,
A.B.IlleBkun.] — 6-¢ w3n. — M.
[Tpocsemenue, 2013. — 460 c. : ui.

CrpykTypa y4eOHOro npeameTa
(mopsioK n3ydeHus

OCHOBHBIX T€M)

10 Knacce

MHo>kecTBa palluOHAIBHBIX U
JNENCTBUTENBHBIX Yncel. PaninoHanbHble
YpaBHEHHUS U HEPABEHCTBA
Apudmernueckuil KOpeHb I—ON CTEIEHH.
WppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
@DopMyJIbl TPUTOHOMETPHH.
TpuronomeTrpuyeckue ypaBHEHUS
ITocnenoBarenbHOCTH U IPOTPECCUN
[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUU

BBenenune B crepeoMeTpuro

ITpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTb MPSMBIX U MJIOCKOCTEN
[lepnieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN
VTIbl MEXIY NPSIMBIMU U TJIOCKOCTSIMU
OO6BEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: CeUEHUs], PACCTOSHUS U YIJIbI
[IpencraBieHue JaHHBIX U ONMCATEIbHAS
CTaTHCTUKA

CryyaiiHble ONBITHI U CITy4aifHble COOBITHS,
OTIBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTapHBIMU UCXO1aMU

Onepauuu HajJ COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEMN

VYcnoBHas BEpOSTHOCTB, IEPEBO CIIy4aHOTO
OIbITa, OPMYJIa HOTHON BEPOSITHOCTU U
HE3aBUCHUMOCTb COOBITUI

OneMeHThl KOMOMHATOPUKHU

Cepuu 1ocienoBaTenbHbIX

UCOBITaHUH

City4aiiHble BEJIMYUHBI U PaCIIpeIeICHUs
O06o0011eHre U cucTeMaTu3alus 3HaHUH

11 Knace

CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
[TokazatenpHas ¢pynkuus. [lokazaTrenpHbie
YPaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas ¢pynkuus. Jlorapupmuye-
CKHE€ YpaBHEHUS U HEPABEHCTBA
TpuronomeTrpruyeckue GyHKIUN U UX
rpa¢uku. TpuroHomerpuyeckie HepaBeHCTBA
IIponsBoanas. [IpumeneHne mpou3BOAHON
WuTerpan u ero npuMeHeHus

Cucremsbl ypaBHEHUN

HatypanbHble u Lemnsie




quciia

[ToBTOpeHue, 006001EeHNe, CHCTEMATH3AITUS
3HaHUU

Tena Bpaienus

O0BEMBI TEN

BekTopbl 1 KOOpAMHATEI B MPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUI

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUI

MaremaTuyecKoe OKUIaHUE CIyYaHON
BEITNYUHBI

Jucnepcus U cTaHAAPTHOE OTKIIOHEHHUE
CIy4ailHOM BEJTMYMHBI

3aKoH OOJNBIINX YHCET
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