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NOACHUTENbHAA 3AMNMUCKA

OBLUAA XAPAKTEPUCTMUKA YYEBHOIO NPEAMETA «MATEMATUKA~

Pabouast mporpamMma mo ydeOHOMY mnpeamMeTry «MaTteMaTHKa
0a3zoBoro ypoBHs st oOydaromiuxcss 10—11 kiraccoB pa3zpaboTaHa
Ha ocHOBe dDenepanbHOro rocyJaapCTBEHHOTO 00pPa3oBaTEIBHOTO
cTaHaapTa CpeaHero o0Iero oopa3oBaHus, ¢ YYETOM COBPEMEHHBIX
MHPOBBIX TpPeOOBaHUM, TMPEABIBIIEMBIX K MaTeMaTHYECCKOMY
00pa30BaHUIO, U TPAJAUIIUN POCCHICKOTO 0Opa3oBanus . Peamusaiiust
POTPaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOYE€BBIMH
KOMIIETEHIIUSIMH, COCTABJISION[MMH OCHOBY JUISI CaMOPa3BHUTHS
U HENPEPBHIBHOTO 00pa30BaHMs, IIEJTOCTHOCTh OOIIEKYJIBTYPHOIO,
JIMYHOCTHOTO M MO3HABATEIBLHOIO PAa3BUTUS JTHYHOCTH 00ydYaro-
IIUXCH .

B paboueii mporpamme ydTeHbl ujaeu U nonoxxenus: «Konuernmmm
pa3BUTHsI MaTeMaTH4YeCKOro oOpaszoBanus B Poccuiickoit denepa-
ouu» . B cooTBeTcTBUM ¢ Ha3zBaHUEM KOHICIIINH, MAaTCMAaTHYCCKOC
o6pazoBaHHe JOKHO, B YACTHOCTH, MPEIOCTABISITE KXKIOMY 00Y-
YaloeMycsi BO3MOYHOCTh JOCTHIKCHHUSI YPOBHSI MaTeMaTHYECKUX
3HaHHUN, HEOOXOJAMMOro JUIsl JaJbHEHIIeH ycHeumrHoi >Ku3Hu B 00-
mecrBe . MMeHHO Ha pelieHue STOW 3ajadu HarejeHa pabodast
nporpamMmMa 0a3oBOTO YPOBHS .

B snoxy nudpoBoii Tpanchopmanumu Bcex cdep uUeIoBeUECKOU
JIeSITEJIbHOCTH HEBO3MOXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM
4eJI0BEKOM 0€e3 0a30BOil MareMaTu4yeCcKoil IMOATOTOBKHU . YKE B IIIKO-
Jie MaTeMaTHKa CIIY>KHUT OIOPHBIM TMPEJIMETOM ISl U3yUSHUsSI CMEkK-
HBIX JHUCIUIUINH, a B )KU3HU MOCJIE HIKOJIbI peaTbHOU HEO0OXO0IHUMO-
CThIO CTAHOBHUTCSI HENpPEephIBHOE 00Opa3oBaHHUE, YTO TPEOyeT IMOJIHO-
IIeHHOU 0a30BO¥ 00IIe00pa3oBaTEIbHON MOJTOTOBKH, B TOM YHCJIIE
U MaTeMaTHYECKOM . DTO 0OYCIOBJICHO TEM, YTO B HAIIIH JHU PACTET
YHUCIIO CHEHUAIbHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MpUME-
HEHUEM MaTeMaTHKu: U B chepe YKOHOMHUKH, U B OU3HECe, U B TeX-
HOJIOTUYECKHUX 00JIACTSIX, U JaKe B T'yMaHUTapHbIX cepax . Takum
00pa3oM, Kpyr oOydYaroluxcs, JUIsi KOTOPbIX MaTeMaTHKa CTaHO-
BUTCSI 3HAYHMMBIM MPEJIMETOM, CYIIECTBEHHO PACIIUPSETCS .

ITpakTudeckass MOJIE3HOCTh MATEMATHKH OOYCIIOBJICHA TEM, YTO
e€ mpeaMeToM SIBJISIOTCS (PyHAaMEeHTaIbHbIE CTPYKTYPbI HAIIEro
MHpaA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYCSCTBEHHBIC OTHOIICHHUS
OT MPOCTEHIIINX, YCBAUBAEMBIX B HEOCPEJACTBEHHOM OIIBITE, JIO J10-
CTATOYHO CJIOKHBIX, HEOOXOJUMBIX ISl PAa3BUTHSI HAYYHBIX U TEX-
HOJIOTUYECKHUX HJiel . be3 KOHKPETHhIX MaTeMaTUYEeCKUX 3HAHUI
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3aTPpYIHEHO MOHUMaHHUE MPHUHIMIIOB YCTPONWCTBA M HCIOJIb30BAHUS
COBPEMCHHOM TEXHHUKH, BOCIPUATHEC W HHTEPIPETALUS Pa3HOO-
Opa3HOW cOIMaJIbHOI, SKOHOMHYECKOW, MOIUTHYECKON wH(popMma-
nun, mManod(pdexTuBHaA TIOBCEIHEBHAasT NpaKTUYECKass  JAesITelb-
HOCTh . Kak/1oMy 4ei0BeKYy B CBOCH YKHU3HU MPUXOIUTCS BBHITTOIHSITH
JIOCTaTOYHO CIIOKHBIE pacd€Thl W COCTABIISITH HECIOXKHBIC aJiro-
pUTMBI, HaXOJWUTh HYXHbIC (GOPMYJIBI M MPUMEHSATH WX, BIAJCTh
MPaKTUYCCKUMHU TpUEMAMH TE€OMETPUYECKUX HW3MEPECHUH | TO-
CTPOCHWH, YnTaTh MHGOPMAIIUIO, PEJICTABICHHYIO B BHUIY TaOJIHII,
auarpaMm U rpadUKoOB, )KUTh B YCIOBUSIX HEOTPEACIEHHOCTH U T10-
HUMAaTh BEPOSITHOCTHBIN XapakTep CIyd4alHbIX COOBITHIA .

OJHOBPEMEHHO C pacuIupeHueM cdep NpUMEHEHUs] MaTeMaTHKH!
B COBpEMEHHOM 00miecTBe BCE Oojiee BaXKHBIM CTAHOBHUTCSI MaTeMa-
TUYCCKUIH CTUJIb MBIIIJICHUS, MPOSIBISIIOIIHUIACSI B OMNpPEIeIEHHBIX
YMCTBEHHBIX HaBBbIKax . B nponecce Uu3ydeHust MaTeéMaTukK B apce-
HaJ1l HpI/IéMOB U MCTOAOB MBIINIJICHHUSA YCIIOBEKA €CTCCTBCHHBIM 06-
pa3oM BKIIIOYAIOTCSI MHAYKIHS U JIeAyKIUsi, 0000IeHne U KOHKpe-
THU3allusdA, aHaJdu3 MU CHHTEC3, KJ'IaCCI/I(bI/IKaL[I/ISI U cucreMarusanusi,
abctparupoBanue u aHajorusi . OObEKTbl MareMaTHYeCKHUX yMo3a-
KJIIOYEHHH, MpaBmiIa UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKHUX ITOCTPOCHHH, CIIOCOOCTBYIOT BbIpaboTKe yMeHwust ¢dop-
MYJHPOBaTh, OOOCHOBBIBATH M JOKAa3bIBAaTh CY)KICHHS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIUIeHHe . Benymas poias MpUHAIIESKUT
MaTeMaTHKe B (OPMHPOBAHHHM aJITOPUTMHUYECKONH KOMIIOHEHTHI
MBIIUICHUS! U BOCIIMTAHUHM YMEHHUM NeHCTBOBAThH IO 3aJaHHBIM aJl-
rOopuTMaM, COBEPILICHCTBOBATH HM3BECTHBIC M KOHCTPYHpPOBaTh HO-
BbIe . B mpoitecce pemeHus 3agad — OCHOBHOW y4eOHOM IesTehb-
HOCTH Ha YPOKax MaTe€MaTHKH — Pa3BHBAIOTCS TBOpYECKas U IPHU-
KJaJHas CTOPOHBI MBIIIJICHUS .

OOydeHHne MaTeMaTHKe Ia€T BO3MOXXHOCTH Pa3BUBATh y yYalllUX-
Csl TOYHYIO, PAllMOHAIBHYIO U HHQOPMATUBHYIO peyb, YMEHHE OT-
OupaTh HanOoJIee MOAXOISIIHE SI3bIKOBBIC, CHMBOJINYECKHE, I'pa-
(prueckue cpencrBa s BBIPXKCHHS CYKACHUH W HATJISLAHOTO UX
OpEeaCTaBICHUS .

Heo6xoaumMbIM KOMIOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAaHUHU SIBIISIETCSI OOIlee 3HAKOMCTBO C METOJaMH IO3HAaHUS
JIEHCTBUTEIBHOCTH, MPEACTAaBICHUE O MPEIMEeTe U METOAS MareMa-
THKH, €ro OTJIHYHUS OT METOJIOB E€CTECTBEHHBIX M T'yMaHUTapHBIX
HayK, 00 OCOOCHHOCTSIX INPUMEHCHHUS MaTEeMAaTHUKH JUIS pPEIICHUS
HAyYHBIX M NMPUKIAAHBIX 3a7a4d . TakuM 0O0pa3zoM, MaTeMaTHYECKOe
oOpa3oBaHIEe BHOCHT CBOU BKJIaJl B (OPMHUPOBAHUE OOIICH KYIIBTY-
pBI YeJIoBeKa .
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I/I3yquI/Ie MaTcMaTUuKu CHOCO6CTByeT 3CTCTUYCCKOMY BOCIIHUTA-
HHUIO YCJIOBCKA, IMOHUMAHHUIO KpPACOTbl U HU3ANISCCTBA MaTEMaTHU4C-
CKHX paCCY)KI[eHI/If/'I, BOCIIPUATHUIO TCOMCTPUYCCKUX (bOpM, YCBOC-
HHUIO UACHU CUMMCTPUH .

LEAM U3YYEHUA YYEBHOTO NPEAMETA «MATEMATUKA~»

ITpuopureraeiMu nemsimu oOyuyenust marematuke B 10—11 xirac-
cax Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

6 opMHpOBaHNE LEHTPAJIbHBIX MAaTEMaTHYECKUX IMOHITHH (YucC-
JI0, BEJIWYMHA, TreoMeTpuyeckas Qurypa, nepeMeHHas, BepoOsT-
HOCTh, (DYHKIUsI), OOECIEYHMBAIONINX IPEeMCTBEHHOCTh W IIep-
CHEKTUBHOCTh MaTeMaTHYECKOTO 00pa3zoBaHUsl OOyYaroIINXCs;

6 MOJBEJICHUE Yy4YallUXCsl Ha JOCTYITHOM JUUIsl HUX YPOBHE K OCO3-
HAHHUIO B3aMMOCBSI3M MaTEMaTHUKH M OKPY KAIOIEero Mupa, MOHH-
MaHUE MaTeMaTHKH KaK 4acTH OOIlIel KyJIbTypbl YeJI0BEYECTBA;

6 pa3BUTHE HHTEIJIEKTyaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH yua-
OIuxcs, No3HaBaTEIbHOU AKTUBHOCTH, HCCJICOOBATCIbBCKUX YME-
HUI, KPUTUYHOCTHU MBIIIUJICHUSI, UHTEpECAa K HU3YUYEHHUIO MaTeMa-
THKHU;

6 ¢opmupoBanue GyHKIHOHAILHONH MaTeMaTHYE€CKOW IpaMOTHO-
CTHU: YMEHMUsI paclo3HaBaTh MaTeMaTHYECKUE aCIIEKThl B pealib-
HBIX JKU3HEHHBIX CUTYalMsIX U IPU U3YyUEHUH APYTUX yUeOHBIX
PEeIMETOB, MNPOSBJIEHUSI 3aBUCUMOCTENM U 3aKOHOMEPHOCTEU,
(opmynupoBaTh UX Ha A3BIKE MAaTEMaTUKH U CO34aBaTh MaTeMa-
TUYECKHUE MOJEIH, NMPUMEHSITh OCBOCHHBIM MaTeMaTHUYECKUH aIl-
napar IJisl pelIeHUsi NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, HUH-
TEPHPETUPOBATh U OLIEHUBATH MOJIyYEHHBIE PE3yJIbTaThI .
OCHOBHBIC JIMHUHU cOJiepKaHusi Kypca maremaTuku B 10—11 kiac-

cax: «Yucna u BBIYHUCICHUs», «AJreopa» («Anredpanyeckue BbI-

paxeHUus»», «YpaBHEHHUsI UM HepaBeHCTBa»), «Hauama maremarmue-
ckoro anHamm3a», «l'eomerpus» («['eomerpuueckue QGUTYPHI U HUX
cBoiicTBa», «l3MepeHHMEe TEOMETPUUECKHUX BEIHYHH»), «Beposar-

HOCTh M CTaTHUCTHKa» . JlaHHbIE JTUHUU PAa3BUBAIOTCS IapajijieIbHO,

Ka)kJasi B COOTBETCTBHHU C COOCTBEHHOM JIOTHKOM, OJHAKO HE He3a-

BHCHMO OJIHA OT JIPYTOH, a B TECHOM KOHTAaKTE€ U B3aMMOJCUCTBHH .

Kpome sToro, nx oObeauHsIET JOrHdecKas COCTAaBIISOIIAsl, TPagd-

IIMOHHO TIPUCYIIAsi MaTeMaTHKE W NMPOHM3BIBAIOIIAsl BCE MaTeMaTH-

decKHe Kypchl W cojepxkarenbHble JuHuM . ChopmynnpoBaHHOE

B deneparbHOM TOCYIapCTBEHHOM 0O0pa30BaTeIbHOM CTaHIAPTE

cpemHero oOIero oopa3oBaHUs TpeOOBaHUE «BIAICHUE METOAAMU

JIOKa3aTeNIbCTB, aJTOPUTMAMU pelIeHHus 3aaad; yMeHue (Gpopmymnu-

poBaTh ompeAeseHHs, aKCUOMBI M TEOPEMbl, TPUMEHSTHh WX, IPO-
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BOJIUTH JI0OKA3aTeJbHBIC PACCYKICHUS B XOJ€ PEUICHHS 3aJa4u» OT-
HOCHUTCSI KO BCeM KypcaM, a (hOpMHUPOBAHUE JIOTUYSCKUX YMEHHUU
pacrpeaenseTcs no BCeM rojgam oO0ydYeHHUs Ha yPOBHE CpeIHero 06-
mero o0pa3oBaHUS .

MECTO YYEBHOIO NMPEAMETA «MATEMATUKA~
B YHEBHOM MNJIAHE

B cootBercTBHU ¢ DenepaibHBIM TOCY1apPCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHJIAPTOM CpEJIHEro o0Iero oOpa3oBaHUsI MaTeMaTHKa
SIBJISIETCSl 0OsI3aTEIbHBIM IPEJIMETOM Ha JIJAaHHOM YpOBHE oOpa3oBa-
Husi .  Hacrosimeit  paboueidd mnporpamMmoil  IpeaycMaTpHUBaCTCs
n3ydeHue yueOHoro npeamera «MaremMaTuka» B paMKax TpEX
YU4EeOHBIX KYpCOB: «AJreOpa M Hadaja MaTeMaTHYeCKOTO aHaIu3a,
«I'eomerpus», «BeposaTHOCTh U cratuctuka» . DopmMupoBaHue
JIOTHYCCKHUX yMeHI/Iﬁ OCYHIECTBJIAICTCS Ha MPOTSIPKEHUHN BCEX JIET
0oOy4eHHs B cTaplleil MIKoJe, a 3JIEMEHTHI JIOTUKH BKITIOYAIOTCS B
CoJIep)KaHME BCEX HA3BaHHBIX BBIIIE KyPCOB .

B ydeOGHOM miaHe Ha u3ydyeHue maremaruku B 10—11 kimaccax
OTBOJIUTCSl 5 y4eOHBIX YacOB B HEJAEIIO B TEUYCHHE KaXKIOro roja
oOyuenwusi, Bcero 350 yueOHBIX 4acoB .

TemaTrnueckoe IUIaHUPOBAHHUE YYEOHBIX KypCOB M PEKOMEHIye-
MO€ paclpejielieHne y4eOHOro BPEMEHHU Il U3Yy4YEHUs] OTAEIbHBIX
TeM, IPEJI0KEHHbIE B HACTOSIIIEH IIporpaMme, HaJ0 paccMaTpu-
BaTh KakK INPUMEPHBIE OPUEHTHUPHI B MOMOIIL COCTABUTEIIO aBTOP-
CKOM paboueil mporpamMMbl U IIPEXKJIE BCEro YYUTENO . ABTOp pabo-
4ell mporpaMMbl BIpaBe yBEJIWYUTh WIW YMEHBIIUTH MPEIIIOKEH-
HOE YHCJIO YU4eOHBIX YaCOB Ha TEMY, 4TOOBI YIIIyOUThCSI B TEMATHKY,
3aMHTEPECOBABIIYI0 OOydYalOIIUXCs, WM HAIPaBUTh YCHWJIHSA Ha
OpeooJIEHUE 3aTPyAHEHUU . J[OIyCTHUMO Tak)Xe JOKaJllbHOE Mepe-
pacnpeneiseHne M IIEPECTAHOBKA 3JIEMEHTOB COJIEp)KaHHUsA Kypca
BHYTPH JTaHHOTO Kjacca .

KonunuecTBO MpOBEpPOUYHBIX padOT (TEeMAaTUYECKUH W HUTOTOBBIN
KOHTPOJIb KauecTBa yCBOCHUS yUEOHOTO MaTepmalia) U ux THIl (ca-
MOCTOSATEIbHBIE M KOHTPOJIbHBIE pabOTBI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEIS .

Taxxe yunTenp BIpaBe YBEIWYUTH WIW YMEHBIIUTH YHCIO ydeO-
HBIX 9aCOB, OTBEAEHHBIX B pabouel mporpaMmMme Ha 0b6oOmeHue,
TIOBTOPEHUE, CHUCTEMaTHU3aIHIO 3HAHUHU oOyJarommuxcs .
EauaCcTBEHHBIM, HO IPUHIIUIIHATIBHO BAYKHBIM KPUTEPHUEM, SIBIIS-
€TCsl IOCTH)KEHHE PEe3yIbTaTOB OOy4YEHMUsI, yKa3aHHBIX B HaCTOS-
e nporpaMmme .
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATUKA»

OcBoenHune yuebHOTO TipeaMera «MareMaTuka» J0JKHO obecrie-
YHUBATh IOCTHIKCHHE Ha YPOBHE CPEHEro 00IIero oopa3oBaHusi clie-
JOYIOIIUX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa3oBa-
TEJIBHBIX PE3yIbTATOB:

JMMHOCTHbIE PE3YNIbTATbI

JImgyHOCTHBIE pe3ynbTaThl OCBOCHUS NPOTrpaMMbl y4eOHOTO mpen-
MeTa «MaTemMaThka» XapakTepU3yITCs:

I'pasicoanckoe éocnumanue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOW TMO3HUIIMH OOYyYaroIerocs
KaK aKTHBHOTO M OTBETCTBEHHOTO 4YJ€HAa POCCHHCKOTO OOIIecTBa,
MpEeACTaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHMS
pa3iIuYHBIX CTPYKTYpP, SIBIICHHH, NPOLEAYp TPa)KJaHCKOro oole-
cTBa (BBIOOPHI, OMPOCHI U TIp .), YMEHHEM B3aUMOJEHCTBOBAThH C CO-
OUaJIbHBIMU MHCTUTYTaMU B COOTBETCTBHUHU C UX d)yHKI_II/ISIMI/I U Ha-
3HAYCHHUEM .

Ilampuomuueckoe eéocnumanue:

chOpPMUPOBAHHOCTHIO POCCUMCKONW T'Pa)KJaHCKOW HIASHTHUYHOCTH,
YBa)X€HMUsI K MNPOLLJIOMY M HACTOSILIEMY POCCUHCKOM MaTeMaTHKHU,
LICHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSIM POCCHUHCKUX MaTema-
THKOB U POCCUHMCKOW MaTEMaTHYECKOM WIKOJIbl, K HCIOJb30BAHUIO
9THX NOCTW)KEHHH B JPYyrHX HayKaX, TEXHOJOTHSX, chepax 3KOHO-
MUKH .

AyX06HO-HPAGCMEEHHO20 GOCRUMAHUA:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoxa; chop-
MHPOBAHHOCTBIO HPABCTBEHHOTO CO3HAHUs, 3TUYECKOTO IIOBEIE-
HUS, CBA3aHHOIO C INPAKTUYECKUM IMPHUMEHEHHUEM JOCTHKECHUN Ha-
YKH U JAESITEIbHOCTBIO YYEHOTO; OCO3HAHMEM JINYHOTO BKJIajJa B MO-
CTPOEHHE YCTOMYMBOTO OYAYyILIETO .

Icmemuueckoe eocnumanue:

3CTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOUYasl 3CTETUKY MaTeMa-
TUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad, PEIICHUI, pacCyxX-
JIEHUH; BOCIIPMUMYHMBOCTHIO K MAaTEeMaTHYECKUM acleKTaM pas3iind-
HBIX BUJIOB MCKYCCTBA .

Du3zuueckoe gocnumanue:

chOpMHUPOBAHHOCTHIO YMEHHSI IPUMEHSITh MaTeMaTHYECKHE 3Ha-
HUS B MHTEpecax 3/I0pOBOTO M Oe30macHOro oOpasa >KU3HH, OTBET-
CTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO (3J0pOBOE NMUTAHHUE,
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cOajTaHCUPOBAHHBII PEXXHUM 3aHATUH M OTAbBIXa, peryJisipHas (u3n-
gecKasi aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMS, NPH 3a-
HATUSIX CHOPTHUBHO-03JOPOBUTEIBHON NEATEIBHOCTBIO .

Tpyooeoe eéocnumanue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOUs; WH-
TEPECOM K pas3IMuHbIM cepaM npodeccCHOHATbHOU ASSITEIILHOCTH,
CBSI3aHHBIM C MaTE€MAaTUKON U €€ NMPUIJIOKEHUSIMH, YMEHHUEM COBEp-
mIaTh OCO3HAHHBIM BBIOOP Oyayliel Mpodeccuu M peain30BbBIBATh
cOOCTBEHHBIE >KHW3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO
K MareMaTU4eCKOMYy OOpa3oBaHWUIO MU caMOOOpa30BaHHIO Ha IPOTSI-
JKEHUHU BCEU >KU3HM; T'OTOBHOCTHIO K aKTHBHOMY y4YacCTHIO B pellle-
HUM NPaKTHYECKUX 3a7a4 MaTeMaTHU4YE€CKON HalpaBJICHHOCTH .

IKonozuueckoe eocnumanue:

c(OPMHUPOBAHHOCTHIO DSKOJIOTHYECKON KYJIBTYPhl, HNOHUMaHUEM
BIUSHUS COIUAJIbHO-YKOHOMHYECKHUX IPOIECCOB Ha COCTOSHHE
MPUPOJTHON M COLMAIILHOM Cpebl, OCO3HAHUEM TJI00aIBHOTO Xapak-
Tepa DKOJOTHMYECKUX MpOoOJIeM; OpHEeHTalMeld Ha NMPUMEHEHHE Ma-
TEMaTH4YECKUX 3HAHUW JUIsi pelleHusl 3ajad B 00JIaCTH OKpPYIKaro-
H_leﬁ Cpeabl, MJIaHUPOBAHUA IHOCTYIIKOB M OLHEHKH HMX BO3MOXXHBIX
IIOCJIEACTBUM ISl OKPY KAIOLIEed cpensbl .

Ilennocmu nayuHozo no3HanuA:

cOpPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOMN INMPAaKTHKH,
IMOHUMAaHUEM MaTeMaTHYeCKON HayKu Kak cdepbl 4YelloBeYeCKOM
JIeSITEJIbHOCTH, 3TANoOB €€ Pa3BUTHUSL M 3HAYUMOCTH IS Pa3BUTHUS
IIUBWJIN3AIMH; OBJIAJEHUEM S3bIKOM MaTeMaTHUKH M MaTeMaTHh4de-
CKOM KyJBTYpOH KakK CpPEICTBOM IO3HAHMUS MHpPA; TNOTOBHOCTBIO
OCYIIECTBJISITh TIPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIBLHOCTh
WHIUBHUYalbHO U B IpyIIIE.

METAMNPE/ZMETHBIE PE3Y/IbTATbI

MeranpeamMeTHbie pPe3yJibTaThl OCBOCHHS MPOrpaMMBI YU4EOHOTO
npeamera «MareMaTuka» XapakTepU3yITCsl OBJIaJICHUEM YHUBEP-
CAJIbHBIMHU MO3HAGAMENbHBIMU OCUCMEUSIMU, YHUBEDCATbHLIMU
KOMMYHUKAMUBHBIMU  OCUCMBUSIMU, VHUBEPCATIbHbLIMU — pezy-
JUAMUBHBIMU O CUCINEUSIMIUL.

1) Vuusepcanrvuvie nozmasamenvhvie Oeiicmeéus, obdecneuusd-
om opmuposanue 6a306blX KOSHUMUBHLIX NPOYEccos o006yuaio-
wuxcs (oceoenue mMemooo8 NOZHAHUSL OKPYIICAIOWe20 Mupd, npu-
MeHeHUue J02UHeCKUX, UCCAe008AMENbCKUX —onepayuil, YMeHUll
pabomams ¢ ungopmayuetr) .
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baszoevie nozuueckue oeticmeu:

6 BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTe-
MaTUYECKUX OOBEKTOB, NOHSITUH, OTHOMICHUH MEXX/Ty HOHSITHSI-
Mu; GOpMYJIMPOBaTh ONpPENEICHUSI MOHSTHH; yCTaHaBIUBATh Cy-
IIECTBEHHBIN MPHU3HAK KJIaCCU(UKAIIUHA, OCHOBAHUS JJIs1 0000-
IICHUSI U CPABHEHHUSI, KPUTEPUH ITPOBOJIMMOTO aHAJIN3a;

6 BOCIIPUHUMATh, (DOPMYJIUPOBATH M NPEOOPa30BBIBATEH CYKIACHUS:
YTBEpAUTEIILHBIE U OTpHULIATEIbHbIC, SIUHUYHBIC, YacTHbIE U 00-
IIHU€e; YCIOBHEIE;

6 BBISIBJISITH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U
¥ IIPOTHUBOpEYUs B (pakTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKIe-
HUSIX; TIpeajlaraTbh KPUTEPHUH JUISI BBISIBICHUSI 3aKOHOMEPHOCTEHN
W TIPOTUBOPEUHIA;

6 J1eJ1aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEITYKTHUB-
HbIX U MHAYKTHBHBIX YMO3AaKJIIOYEHHUM, YMO3aKJIIOUEHUN Mo aHa-
JIOTUH;

6 MPOBOAHUTH CAMOCTOSITEIILHO JOKa3aTeJbCTBA MaTeMaTHYECKHX
YTBEpXKJIeHUH (IpsiMble M OT IIPOTHBHOTO), BBICTPauBaTh apry-
MEHTAIUIO, MPUBOJUTh NPUMEPbl U KOHTPIIPUMEPHI; 0OOOCHOBBI-
BaTh COOCTBEHHBIE CY>XICHUS U BBIBOJBI;

6 BBIOMpATH croco0 pelnieHuss ydeOHOW 3ajadyu (CpaBHHUBATh He-
CKOJIBKO BapHaHTOB pEIICHMs, BbIOMpPATh HamOoJiee MOAXOISIIHMHA
C Y4€TOM CaMOCTOATEJIBHO BBIJEICHHBIX KPUTEPHUEB) .

Bazoevie uccnedosamenvcKkue Oeticmeust:

6 HCIIOJIb30BAaTh BOIIPOCHI KaK HMCCIENOBATEIbCKUU HHCTPYMEHT
Mo3HaHus; (GOPMYJIIMPOBATH BOMNPOCH], (DUKCHPYIOIIHNE MPOTHUBO-
peuue, npoOJieMy, yCTaHABIMBAaTh UCKOMOE M JaHHOe, (OopMHUPO-
BaTh T'HIIOTE3Y, apryMEHTHPOBATh CBOIO ITO3WIIMIO, MHECHUE;

6 IIPOBOJUTH CAMOCTOSITEIILHO CIJIAHUPOBAHHBINH SKCIIEPUMEHT, HC-
ClIeIOBaHUE MO YCTAHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, SABIICHUsI, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMHU, IIPOLIECCaMU;

6 CaMOCTOSATEIbHO (HOPMYIUPOBATH OOOOIIEHUSI U BBIBOJABI IO pe-
3yJabTaTaM NPOBEAEHHOTO HAOIIOICHUS, HCCIEIOBAaHUs, OICHH-
BaTh JOCTOBEPHOCTH MOJIyYEHHBIX PE3yIbTaTOB, BBIBOJIOB H 0000~
IICHUM;

6 IMPOTHO3UPOBATH BO3MOXKHOE pAa3BHTHE IpOIECcCa, a TaKXKe BBI-
JIBUTATh IPEANONOKEHUSI O €ro Pa3BHUTHH B HOBBIX YCJIOBUSX .
Paboma ¢ ungpopmauueii:

6 BBISIBIISITH Ne(HUIHUTHEI HHPOPMALIMU, JAHHBIX, HEOOXOIMMBIX IS
OTBETa Ha BONPOC M JUISI PEHICHUS 3aJa4H;
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6 BEIOMpaTh MHGOPMALMIO U3 MCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHa-
JIN3UPOBaTh, CHUCTEMAaTH3WPOBATh W HMHTEPIPETHPOBATH HHQOP-
MaIryio pa3jIndHbIX BUIOB M (OPM IpEACTaABICHHUS;

6 CTPYKTYpHUpPOBaTh MH(POpPMAINIO, MPEACTABIATh €€ B Pa3IHYHbBIX
(popmax, wrocTpupoBaTh rpadUIECKH;

6 OLIEHMWBAaTh HAJEXHOCTh MH(OpPMalMHM I10 CaMOCTOSTEIbHO cdop-
MYJIMPOBaHHBIM KPUTEPHSIM .

2) Vuusepcaivbhvie KOMMYHUKAMUBHbBLE Oelicmeus,, obecnedil-
8aIOmM CHhOpMUPOBAHHOCL COYUATILHBIX HABLIKOE 00YUATOUWUXCSL.
Oowenue:

6 BOCIIPUHUMATh U (HOPMYJITHUPOBATH CYKJICHHS B COOTBETCTBHU
C YCIIOBUSIMH U IEJISIMU OOIIICHHUS; SICHO, TOYHO, TPAMOTHO BbIpa-
’)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX M IHUCHBMEHHBIX TEKCTaX,
JlaBaTh MOSICHCHHUS MO XOJY PEIICHUs 3aJadyd, KOMMEHTHPOBATH
MOJIy4EHHBI pe3yJIbTarT;

6 B X0Je OOCYXJSHHsI 3aJ1aBaTh BOMPOCHI MO CYILIECTBY OOCYyXae-
MOU TEeMBbI, MPOOJIEMbI, pelIacMOi 3agadu, BbICKA3bIBaTh HJIICH,
HalleJICHHBIC HA MOUCK PEIICHUS;, COMOCTABISITH CBOU CYKIACHHS
C CYXICHUSIMU JIpYTMX YYaCTHUKOB JHajiora, OOHapyXHBaTh
paziauyure U CXOACTBO IMO3UIIMI; B KOPPEKTHOH dopme dhopmyiu-
poBaTh pa3HOrIacHs, CBOM BO3PAKCHUS;

6 IIPEACTABIIATH PE3yJbTaThl PELICHUS 3aJa4yi, dKCIEPUMEHTa, UC-
CIIeIOBAaHUSA, IIPOCKTA; CaAaMOCTOSATEIBHO BBIOMpaTh (GopmaT BBI-
CTYIUICHHS C y4&TOM 3aJad MpPEe3eHTAlMHd U OCOOCHHOCTEH ayIu-
TOPHH .

Compyonuuecmaeo:

6 IOHUMAaTh U HUCIIOJIB30BaTh IIPEUMYIIIECTBA KOMAaHIHOW U WHIH -
BUAyaIbHOH paOOTHI IPH PEIICHUH yUeOHBIX 3a74a4; IPUHUMATh
LIeJIb COBMECTHOM JesITeIbHOCTH, IUIAHUPOBATH OPraHU3aIUI0 CO-
BMECTHOH paloOTHI, pacupenessiTb BUABI padoT, TOTOBapUBaThCS,
o0CcyXaaTh MPOIeCC U pe3yabTaT padoThl, 0000IIaTh MHECHUS HE-
CKOJBKHUX JIFOJICH;
y4acTBOBaTh B IPYMIIOBBIX hopmax paboThl (0OCYKaSHUs, OOMEH
MHEHU, «MO3TOBBIEC IITYPMbD» M WHBIE); BBIIIOJIHITH CBOIO YacCTh
paboThl ¥ KOOPJIMHHPOBATH CBOU IEUCTBHUS C NPYTHMH HWICHAMU
KOMAaH/Ibl; OLICHUBATh KaUYeCTBO CBOETO BKJIaJa B OOMIMH NPOIYKT
0 KpHUTEpHUsIM, CHOPMYIHPOBAHHBIM YYAaCTHUKAMH B3aHMMOJCH-
CTBUS .

o

3) Vuusepcanvnvie pezynsmuensie Oeiicmeusi, obecneuusarom
popmuposanue cMbICIO8bIX YCMAHOBOK U IHCUSHEHHBIX HABBLIKOG
JAUYHOCTU .
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o

Camoopzanusayusn:

COCTaBIISITh IUIAH, AJITOPUTM pPEHICHUs 3aJlady, BEIOMpATh criocob
peluIeHus ¢ y4éTOM HMEIOIINXCS PECypcOB M COOCTBEHHBIX BO3-
MOJKHOCTEH, apryMeHTHUPOBaTh U KOPPEKTUPOBATh BapUAHTHI pe-
HICHUW ¢ y4€TOM HOBOW HMH(pOpMAIIHH .

CamoKoHmpoy:

BJIAJIETh HaBBIKAMHU MO3HAaBATEIbHOW pe(IEKCHU KaK OCO3HAHUS
COBEpIIAEMBbIX NEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX pe-
3yJbTaTOB; BJIAJETh CIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIS
mpollecca M pe3yabTaTa pPEelUIeHUs MaTeMaTU4eCKON 3aJaui;
NPEeIBUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPH pelle-
HUM 3a7a4d, BHOCUTH KOPPEKTHUBBI B AESITEIBHOCTH HAa OCHOBE
HOBBIX OOCTOSITEJILCTB, NAHHBIX, HAWJIECHHBIX OIIHOOK, BBISBIICH-
HBIX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa LU U YCIOBUSIM, OOBsC-
HSTh TPUYUHBI JIOCTHIKCHHSI WM HEJIOCTHIKCHUSI PEe3yJIbTaTOB
JIeSITEJIbHOCTH, HaXOJUTh OIIMOKY, JaBaTh OIIEHKY IPUOOpEeTEH-
HOMY OIIBITY .

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHble pe3ysibTaThl OCBOCHUSI paboyeil MporpamMmbl IO

MaTeMaTHKe IIPEICTaBJIEHBI IO TrojaM oOOydeHHs B paMKax
OTZEIbHBIX KYpPCOB B COOTBETCTBYIOILIUX pa3jiesiax HacTosei
IIporpammsi .
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PABOYASA NMPOrPAMMA YYEBHOIO KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOIO AHAJIU3A>

UEAN U3YYEHUA YHEBHOIO KYPCA

Kypc «AnreOpa m Hauajla MaTeMaTHYSCKOTO aHAIM3a» SIBIISICTCS
OJTHUM M3 HamOoJiee 3HAYMMBIX B IPOTpaMMe CTapIIei IIKOJIbI, I10-
CKOJIBKY, C OJHOI CTOPOHBI, OH 00ECII€eYNBACT WHCTPYMEHTAILHYIO
0a3y JuIs U3yUEeHHSI BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYrou
CTOPOHBI, (POPMHUPYET JIOTUUECKOE M aOCTPAKTHOE MBIIIJICHHUE y4a-
IIUXCSI HA yPOBHE, HEOOXOMMOM JJIsl OCBOSHUSI KypcOB HH(pOpMa-
THUKH, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH . B pamkax naHHO-
ro Kypca ydaliuecsi OBJaJeBalOT YHHUBEPCAIbHBIM SI3bIKOM COBpE-
MEHHOW HayKu, KoTopas ¢GOpMYyJIMpYeT CBOM  JIOCTHIKCHUS
B MaTeMaTHYECKOU (popme .

Kypc ajreOpsl 1 Havajl MaTeMaTHYeCKOTO aHaln3a 3aKJIa/IbIBacT
OCHOBY JJIsl YCIICIIIHOTO OBJIaJICHUsI 3aKOHaMH (PU3UKH, XUMHH,
OMOJIOrMH, IIOHUMAaHHUs OCHOBHBIX TEHIAEHIMH DKOHOMHMKHU U OOIIe-
CTBEHHOU KHU3HU, MO3BOJIACT OPUCHTHUPOBATHCSA B COBPEMCHHLIX
U (PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCHOJIB30-
BaTh MX B MOBCEIHEBHOW XM3HU . B TOXXe Bpemsi oBiajieHue aod-
CTPAaKTHBIMHU U JIOTUYECKH CTPOTMMH MAaTEMaTHYECKHUMH KOHCTPYK-
LUSIMU pa3BHUBaeT yMEHHE HaXOQUTh 3aKOHOMEPHOCTH, OOOCHOBBI-
BaThb MCTHHHOCTH YTBEP)KIACHHS, HCIOJB30BaTh 00O0OmIeHHE
M KOHKpETHU3allMio, adCTparupoBaHUE W aHAJIIOTHIO, (GOpPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MBIIIEHHE . B Xo1e n3ydenus anreopsl
M HadaJl MaTeMaTUYECKOI0 aHaJIM3a B cTaplleil IIKOoJIe ydalluecs
MOJIy4aroT HOBBIM ONBIT PELISHUs IIPUKIIAIHBIX 3a/lad, CAMOCTOSI-
TEJIBHOI'O ITOCTPOCHUSI MaTEMAaTHUYECKUX MOJesel peajbHbIX CUTY-
anMii M HWHTEPIpEeTaluy MOJYYSHHBIX PEIICHUH, 3HaKOMSITCS
C IIpUMEpPaMH MAaTEMATHUECKNX 3aKOHOMEPHOCTENH B IPUPOJIE, HA-
YK€ U B HCKYCCTBE, C BBITAIOIIIMMHCS MaTEMaTHIECKUMHU OTKPBITH-
SIMH U X aBTOPaMH .

Kypc oOmagmaer 3HaYUTEIBLHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM,
KOTOPBIN peann3yeTrcs Kak depe3 yueOHbIH MaTepuan, criocoOCTBY-
omui GOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsI, TaK M UEpe3
cnennruKy ydeOHOW AEeATECITHHOCTH, TPEOYIOMIEH CaMOCTOSTEIBHO-
CTH, aKKYPaTHOCTH, IPOJIOJDKUTEIILHON KOHIIEHTPAIIMM BHUMAaHMUS
W OTBETCTBEHHOCTH 3a MOJYyYE€HHBIH pe3ynabTar .

B ocHoBe mMeTomuku oOydeHUs anreOpe W HadagaM MaTeMaTHde-
CKOTO aHaJH3a JICKUT AESITeIbHOCTHBIN NMPUHIIUNI OOyUYECHHS .
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B crpykrype Kypca «Anrebpa M Hadala MaT€eMaTHYEeCKOro aHa-
JIM32» MOHO BBIJICIIUTh CIEAYIOIIUE COAepKATEIbHO-METOANYe-
ckne JuHUM: «Yucia u BeIYuCIeHus», «OyHKIUN U rpaduKm»,
«YpaBHeHUsI U HepaBeHCTBa», «Hauama maremMaTumdeckoro aHajiu-
3a», «MHOXecTBa U JIOTHUKa» . Bce OCHOBHBIE cojaeprKaTeIbHO-Me-
TOJAWYECKHUE JINHUW U3YyYaroTCs Ha MPOTSDKEHUH IBYX JIET O0ydYeHUsI
B CTapilei MIKOJIe, €CTECTBEHHO JIOIOJIHSAS APYyT Apyra U MOCTEHeH-
HO HAaChIIIasCh HOBBIMM TE€MaMM M pas3jeiaMu . MOXHO C yBEpeH-
HOCTBIO CKa3aTh, YTO JaHHBIM KypC SBISAETCS HHTETPATUBHBIM,
MOCKOJIbKY OOBEIMHSIET B cebe coJep’kaHhe HECKOJIbKHX MaTema-
TUYECKUX AUCUMILUIMH: anreOpa, TPUTOHOMETPUS, MaTeMaTU4eCKUi
aHaJIN3, Teopuss MHOXecTB U Ap . I[lo mMepe Toro Kak ywamuecs OB-
J1azieBatoT BCE OoJiee MIMPOKUM MaTEeMaTHYECKHUM anliapaToM, Y HUX
MOCJe/I0BAaTEILHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPO-
UTh MaTEeMaTHYEeCKYI0 MOJEIb peaJbHON CHTyalluH, MNPHUMEHSTH
3HaHWs, TOJIyYeHHbIE B Kypce «AnreOpa M Hadaja MaTeMaTHYeCKO-
ro aHajiM3a», JJIsl PelIeHUs] CaMOCTOSITEIbHO C(POpPMYIHPOBAHHOM
MaTeMaTU4YEeCKOM 3a7adu, a 3aT€M UHTEPIIPETUPOBATH IIOJYUYECHHBIN
pe3yabTar.

ConepxaTenbHO-METOAMYECKasT JUHUSL «Yuciia U BBIYUCICHUS»
3aBepiIaeT (OpPMHUPOBAHNUE HABBIKOB HCIIOJIb30BAaHUS ACHCTBHUTEIb-
HBIX YHCEJI, KOTOpOe OBLIO HAauaTO B OCHOBHOM IIKkoje . B crapureit
IKoje oco0oe BHUMaHHE yaenseTcs: (GOpMHUPOBAHUIO MPOYHBIX BbI-
YHUCJIIUTEJILHBIX HAaBBIKOB, BKJIIOYAIOUNIMX B ce0sl HCIIOJIb30BAaHUE
pasnuuHbBIX (GOPM 3alMCH ASUCTBUTEIHHOTO YHCIa, YMEHHE paliu-
OHAJILHO BBINOJIHATL JEUCTBUS C HUMM, J€JIaTh NPUKHUAKY, OLIEHU-
BaTh pesyabTar . OOydarommecss MOJIyYarOT HABBIKM HPUOJIMKEH-
HBIX BBIYMCJIEHUN, BBINOJHEHUsI NEUCTBUN C YMCIAMH, 3allMCaHHbI-
MH B CTaHZapTHOH ¢Qopme, HCIOJB30BaHUS MaTeMaTHYECKHUX
KOHCTaHT, OLIECHUBAHUSI YHCIIOBBIX BBIPAYKEHUU .

JInans «YpaBHEHHsT M HEPABEHCTBA» pealU3yeTcsl Ha IPOTKe-
HUH BCEro OOyYEeHHUsI B CTaplIed IIKOJE, ITIOCKOJBKY B KaKJIOM pas-
JleJie TIpOorpaMMbl MPESYCMOTPEHO PEIIeHHE COOTBETCTBYIOIINX 3a-
Jad . Yyamwuecss OBJIQJEBAIOT PA3IUYHBIMU METOJAMHU PEUICHUS
LEJIbIX, PAlMOHAIBHBIX, HWPpPaAlMOHANbHBIX, IMOKA3aTEJIbHBIX, JIOTa-
pudMuUIeCKNX W TPUTOHOMETPUYECKHX YpaBHEHHUN, HEPaBEHCTB
U Ux cucteM . [lonydeHHbIE YMEHUS UCIONB3YIOTCS IIPU UCCIEI0Ba-
HUHM (YHKIOUH C MOMOIIBIO IMPOU3BOJHOM, PEHICHUN NPHUKIIATHBIX
3a1a4d W 3a7ad HAa HAXO0XJCHHWE HaWOOJBIINX W HAWMEHBIINX 3Ha-
gyeHnii ¢yHKuun . JlaHHas coaep)KaTelbHas JIMHUS BKJIFOYAET
B ce0s Takke (OpMHUPOBAHNE YMEHHH BBINTOIHATE Pacu€Thl 1o (op-
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MyJam, MpeoOpa3oBaHUs LEIbIX, PAMOHAIBHBIX, HPPAIHOHATE-
HBIX W TPUTOHOMETPHUYECKHUX BBIPKCHHH, a TakXe BBIPAKECHHH,
cozep KalluX CTENeHW U jorapudmsel . brarojapst U3y4eHUIO aire-
Opamyeckoro mMarepuana MPOHUCXOIUT JNalbHelIee pa3BUTHE aJIroO-
PUTMHUYECKOTO M aOCTPAaKTHOTO MBINUICHHUS ydYalluxcsi, (GOpMHUPY-
FOTCSI HaBBIKHM JEIYKTUBHBIX PacCyXICHUMH, pabOThl C CUMBOJIbHBI-
My ¢dopMamMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH
B BHUJIC PaBEHCTB U HEPABEHCTB . AnreOpa rnpejiaraeT 3pPeKTUBHBIC
MHCTPYMEHTHI JUIsl PEHICHHUsS MPAaKTHYECKUX M E€CTEeCTBEHHO-HayY-
HBIX 3aJ1a4, HATJISITHO J€MOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bI-
Ka HayKH .

CognepxarenbHO-MeTOuYecKasi JIMHUA «DyHKIUu u rpadukm»
TECHO MEeperuieTaeTcsi ¢ APYTrUMH JIMHUSIMU Kypca, ITOCKOJIbKY B Ka-
KOM-TO CMBICJIe 3a/1aéT MOCJIeOBAaTEILHOCTh H3YUYCHUSI MaTepuaia .
H3ydeHue cTerneHHOM, IOoKa3aTeNbHOM, JOrapupMUUYECKO U TpHU-
TOHOMETPHUYECKUX (PYHKUIHMH, UX CBOWCTB M Tpa(UKOB, HUCHOJIB30-
BaHUE (PYHKIMH JUIs pelIeHHs 3aaad U3 APYTrux y4eOHBIX Ipeame-
TOB M peajlbHOM >XM3HH TECHO CBS3aHO KaK C MaTeMaTHYEeCKHUM
aHaJM30M, TaK M C PElICHUEM YpaBHEHHI M HepaBeHCTB . [Ipu sTom
0osbIIOE BHUMaHUE yneisiercss (GOpMHUPOBAHUIO YMEHHUS BBIpaXKaTb
hopmMynamMy 3aBUCHMOCTH MEXAY Pa3JIM4YHbBIMU BEJIWYMHAMH, HC-
ClIeIOBaTh MOJyYeHHBbIE (PYHKLHH, CTPOUTH MX rpaduku . Martepu-
aJl APTOM coJAep>KaTeJIbHOW JIMHHUW HAalEJIEeH Ha pPa3BUTHE YMEHUN
1 HaBBIKOB, ITO3BOJISIIOIIUX BbIPa)kKaTh 3aBUCUMOCTHU MEXKIYy BEJIHU-
YUHAMU B pa3IndHOU (opMe: aHAITUTHYESCKOM, rpad NYecKOr U CJI0-
BecHOM . Ero n3ydenne criocoOCTByeT pa3BUTHIO alITOPUTMHUUECKOTO
MBIIJICHUS, CIIOCOOHOCTH K OOOOIICHUIO M KOHKPETH3allWH, HC-
NOJIb30BAHUIO aHAJIOTHUM .

ConeprxarenbpHas auHus «Hauana maTreMaTH4ecKOro aHaIN3a»
MO3BOJISIET CYIIECTBEHHO PAaCIIMPUTh KPYI KaK MaTeMaTHYECKHX,
TaK M ONPUKJIATHBIX 3a71ad, JOCTYIHBIX OOYYaroUINMCsI, Y KOTOPBIX
HOSIBISIETCS BO3MOXXHOCTD HCCIEI0BaTh U CTPOUTH rpaduKu QyHK-
Ouii, onpeaensaTb X HauOOJbIINe U HAaNMCHBIIINE 3HAYCHUS, BbI-
qUCHATh Iromanu GUryp u o0bEMBI Tell, HaXOIUTh CKOPOCTH
W YCKOpEeHHs mpolueccoB . JlanHas coaeprkarenbHas JIUHUS OTKPBI-
BAa€T HOBBIE BO3MOKHOCTH MOCTPOCHHUS MAaTEMaTHYECKHX MOJeien
peaTbHBIX CUTyalni, HaXO0XKJACHUSI HAWIYYIIIEero PEIICHUs B IIPH-
KJIaJHBIX, B TOM YHCJIE COIMAIBHO-OPKOHOMHYECKNX, 3aJa4ax . 3Ha-
KOMCTBO C OCHOBAaMH MAaTe€MaTHYECKOTO aHAJIM3a CIIOCOOCTBYET pas-
BUTHIO aOCTPaKTHOTO, (POPMAITBHO-JIOTUYECKOTO M KPEATHBHOTO
MBIIUICHUS, POPMHUPOBAHUIO YMEHHUI Pacro3HaBaTh NPOSBICHUS
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3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U HCKyccTBe . O0ydJaronu-
ecsl Y3HAIOT O BBIAAFOIIMXCS pe3yJibTarax, MOJYyYCHHBIX B XOJe pas-
BUTHSI MAaTEMAaTHUKH KaK HAayKH, U UX aBTOpax .

CopaeprkaTebHO-METOAUYECKasl JIMHUS «MHOXXECTBA M JIOTHKa»
B OCHOBHOM MOCBSIIIEHA 3JIEMEHTaAM TCOPHUH MHOXeECTB . TeopeTu-
KO-MHO>XECTBEHHbBIC MPEJCTABICHUS TMPOHU3BIBAIOT BECh KypC
IIKOJIBHOW MaTeMaTHUKW W TpeiaratoT Haubojiee YHUBEPCaTbHbBIH
SI3BIK, OOBCAMHSIONINN BCE pa3lesibl MaTeMaTHKH W €€ MPHIIOXKe-
HUI, OHHU CBSI3BIBAIOT pa3HbIC MAaTeMaTUYCCKUE TUCUHUIUINHBI B €IHU-
Hoe 1enoe . [109ToMy BaKHO /1aTh BO3MOXHOCTBH IIKOJIBHHUKY MOHH-
MaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK COBPEMEHHON MaTeMaTHKU
M HCIIOJIB30BaTh €r0 ISl BBIPAKCHHUSI CBOUX MBICIICH .

B xypce «Anredpa M Hadajga MaTeMaTHYECKOrO aHaM3a» IPU-
CYTCTBYIOT TakX€ OCHOBBI MaTEMaTHYECKOTO MOJICIIHPOBAHUS,
KOTOpbIE TIpU3BaHbl CPOPMHUPOBATH HABBIKM ITOCTPOCHUSI MOJICIICH
pealbHBIX CI/ITyaHPlﬁ, HCCIICAJOBaAHUA 3THUX MO}IeHeﬁ C NIOMOIIBIO aII-
mapata aiareOpbl U MaTeMaTHYECKOTO aHallu3a H HWHTEepIpeTa-
oUW MOJIYYCHHBIX PE3YJIbTATOB . Takue 3aaHusl BIUJICTECHBI B KaX-
JBIA M3 pa3esioB MPOrpaMMbl, MOCKOJBKY BECh MaTepHasl Kypca
IIUPOKO HCIIONB3YeTCS IJIs pelleHUs] NPHUKIagHbIX 3amad . [lpu
pelIeHNH peaJbHBIX MNPAaKTHUYECKUX 3ajad ydJalluecs pa3BUBAIOT
HaOJII0NaTEeIbHOCTh, YMEHHE HAaXOIOUTh 3aKOHOMEPHOCTH, abcTpa-
TUpOBaThCsl, HCIIOJB30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3U-
poBate mnpobiemy . JlesATenbHOCTH 1O (GOPMHUPOBAHHUIO HABBIKOB
peleHusT NMPUKIAIHBIX 3ajad OPraHU3yeTCsi B IIpolecce u3yde-
HHUSI BCEX TeM Kypca «AnredOpa M Hadajga MaTeMaTHUYECKOTO aHaJIH-
3a» .

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

Cornacno ydeOHOMYy miraHy B 10—11 xmaccax m3ydaercst y4ueo-
HBIH Kypc «AJreOpa M Hadajla MaTeMaTHYEeCKOTO aHaln3a», KOTO-
pBIf BKIIIOYaeT B ceOs clieAylolIde OCHOBHBIE pa3lelibl COJeprkKa-
HUS: «YuWciia 1 BBIYUCIICHUS», « Y paBHEHUSI 1 HEPABEHCTBAY,
«DyHkouu U rpadukm», «Havyama wMaTeMaTHYeCKOro aHaJH3a»
1 «K MHOXECTBa H JIOTHKA .

B ydeOHOM 1TaHe Ha M3y4YEHHE Kypca ajareOpsl W Hadajl MaTe-
MaTHYECKOTO aHaJIM3a OTBOJUTCS HE MeHee 2 y4eOHBIX 4acoB B He-
nemo B 10 kmacce m He MeHee 3 y4deOHBIX 4YacOB B HEHEIIIO
B 11 kiracce, Bcero 3a 1Ba roga oOydeHHUs: — HE MeHee 175 yaeOHbBIX
JacoB .
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NJAAHAPYEMBIE MPEAMETHBIE PE3Y/IbTATDI
OCBOEHMA PABOYEN MPOIPAMMbI KYPCA
(MO rogAM OBYYEHMUA)

OcBoenune yuyeOHOTO Kypca «Anredpa U Hayajia MaTeMaTHYeCKOTO
a”HaJHu3a» Ha ypOBHE cpemHero oOIiero oOpa3oBaHUs JOJKHO 00e-
CIIEYMBATh JOCTH)KCHHE CIEAYIOUIMX MPEIMETHBIX 00pa30oBaTelb-
HBIX PE3yJbTATOB:

10 knacc
Yucna v BblMMCIEHUSA

6 OmnepupoBaTh MOHATUSAMHU: palMOHAJIbHOE U  JACHCTBUTEIbHOE
YHCJIO, OOBIKHOBEHHAs! U JECSITUYHAasi ApoOb, MPOIEHTHI .

6 BpimonHsATh apudmernueckue —omnepanuu ¢ paroHaJbHBIMHU
U eHCTBUTEIIBHBIMU YHUCIAMH .

6 BbInosHATh NpUOIMKEHHBIE BBIYUCIICHUS, WCIOJIB3Yys IpaBUiia
OKpYTJIEHHUs, AelaTh IPUKUIKY U OIIEHKY pe3yJIbTaTa BEIYUCICHHUN .

6 OnepupoBaTh MOHATUSAMH: CTENEHb C IIEJIBIM MMOKa3aTeJieM; CTaH-
JapTHas (gopma 3amnvcy AeHCTBUTEIBHOIO 4HCia, KOPeHb HaTy-
paIBHOM CTENEeHH; MCIOJB30BaTh MOAXOIIIIyI0 (opMy 3amucHu
JEUCTBUTEIILHBIX YHUCEN JUIsl PEUIEHUs IPaKTUYECKUX 3a1ad
1 NPEJACTABIECHUS NaHHBIX .

6 OmnepupoBaTb MOHSITUSMU: CHUHYC, KOCUHYC M TAaHI€HC IpOU3-
BOJIBHOI'O yIJIa; UCHOJIb30BaTh 3alIMCh IIPOU3BOJIBHOTO yIJla 4epes
oOpaTHBIE TPUTOHOMETpHUUYECKHE (QYHKIIUH .

YpaBHEHUA M HEpPaBEHCTBA

6 OnepupoBaTh MOHATHUSAMH: TOXKIECTBO, YpPaBHEHHE, HEpaBEH-
CTBO; IIeJIO€, PallMOHAIILHOE, UppallMOHaJIbHOE ypaBHEHUE, Hepa-
BEHCTBO; TPUTOHOMETPUYECKOE ypaBHECHUE;

6 BrBIMOnHATE NpeoOpa3oBaHUsS TPUTOHOMETPHUECKUX BBIPKECHUI
W pemaTh TPUTOHOMETPHUYECKHUE ypaBHEHUS .

6 BpimonasaTe npeoOpa3oBaHUs LEJIBIX, pallMOHAIBHBIX U HppalH-
OHAJIBHBIX BBIPXKSHUW W peniaTb OCHOBHBIE THIIBI LEJBIX, palH-
OHAJIBHBIX Y MPPAlMOHAJIBHBIX YpaBHEHUN W HEPaBEHCTB .

6 IIpuMeHsITh YpaBHEHHUSI U HEPaBEHCTBA IS PELICHHUS MaTeMaTH-
YeCKUX 3aJa4 W 3aJlad M3 Pa3iIMdHbIX Oo0JacTeid HayKu U peallb-
HOU >KU3HHU .

6 MoaenupoBaTh pealibHbIe CHTYyalluHd Ha sI3bIKE alareOpbl, COCTaB-
JISITh BBIPAXXCHUS, YpaBHCHUsS, HEPABEHCTBA 10 YCJIOBHIO 3aja-
9H, UCCJIEI0BAaTh ITOCTPOESHHBIE MOJIEIN C UCTIOJIb30BAHUEM aIlma-
para anreOpsI .
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®yHKUMM M rpadmKm

6 OnepupoBaTh IOHATHUIMHU: (QYHKIHS, crIOcOOBI 3agaHus (QyHK-
UH, 00JacCTh OMNPEIEICHUSI U MHOXECTBO 3HAaUYeHUH (YHKIIUH,
rpaduk QpyHKIHN, B3AUMHO OOpaTHbIE (PYyHKIINH .

6 OriepupoBaTh MOHSITHUSIMU: YETHOCTH M HEYETHOCTH (YHKIUH,
HyI1 GYHKIHUU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA .

6 lcronp3oBarh rpaduku (QyHKIUNA JJs pelIeHHs] ypaBHEHUH .

6 CTpoUTh U YNTATh IpadUKHU JIUHEHHONW (DYHKIINH, KBAJAPATHIYHOU
(pyHKIIMM, cTeneHHOW (YHKIHMH C IEJIBIM ITOKAa3aTeJIeM .

6 Hcnonp3zoBaTh rpaduku QyHKIIUHN JAJIs UCCIEOBAaHUS TIPOIECCOB
1 3aBUCUMOCTEH NpPHU pELISHUH 3a7la4 U3 APYTUX YUYEOHBIX Mpen-
METOB M peaJIbHON >KU3HH; BBIpaKaTh (GOpMYyJIaMH 3aBUCUMOCTH
MEXIy BEJTUYHUHAMMU .

Havana mMatematMyeckoro aHaamsa

6 OnepupoBaTh MOHITHUIMHU: IOCJIEAOBATEIBLHOCTh, apupMeTHde-
CcKasg U reoMeTpuyecKkass IpOrpeccuu .

6 OmnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBalOlasi TreoOMeTpH-
yeckasi MpOrpeccusi, CymMMa OECKOHEYHO YOBIBAIOIIEH TIeOMEeTpH-
YECKOU IIPOTPECCHUH .

6 3amaBaTh IOCIEAOBATEIBHOCTH PA3JIMYHBIMHU CIIOCOOAMH .

6 lcnonp3oBaTh CBOWCTBA IIOCJIEAOBATEIBHOCTEM M  IPOTrpPecCUil
JUIsl pellieHus peajibHBIX 3aJad MPUKJIAJHOIO XapakrTepa .

MHoKecTBa M JlormMKa

6 OmnepupoBaTh IOHITHUAMHU: MHOXKECTBO, OIEpallUM HaJ MHOXe-
CTBaMH .

6 VMcionb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Uil omnuca-
HUS PEAIbHBIX IMPOLIECCOB WM SBICHUN, IPHU pPELICHUU 3a7ad U3
JIPYTUX YyUEOHBIX MPEIMETOB .

6 OmnepupoBaTh NOHSITHSIMH: OIIPEIEIICHHE, TEOpeMa, CIEACTBUE,
JI0Ka3aTeIbCTBO .

11 knacc

Yucna v BblYUCIEHMA

6 OrepupoBaTh MOHATHSIMU: HATypaJdbHOE, II€JI0€ YHCIIO; HCIIOJNIb-
30BaTh IPU3HAKHU JEIMMOCTH LEIBIX YHCEJ, PA3JIOKEHHE YHcia
Ha MPOCTHIE MHOXXUTEIIH ISl PEIISHUs 3aj1ad .
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6 OmepupoBaTh MOHSATHEM: CTENEHb C PAallMOHAIBHBIM [OKa3aTe-
JIeM .

6 OrepupoBaTh MOHSTHSIMH: JOTapu(M dYHCIa, JECATHYHBIE U Ha-
TypajbHbIE JIOTapU(PMEI .

ypaBHeHMFI M HEpPaBEHCTBa

6 IIlpuMeHATH CBOICTBAa CTENEHHW ISl IIpeoOpa3OBaHUS BbIpaXKe-
HUI; onepupoBaTh HNOHSATHUSIMMU: NOKA3aTEIbHOE ypaBHEHHUE U He-
PaBEHCTBO; pellaTh OCHOBHBIE THUMBI MOKAa3aTEJIbHBIX yPaBHEHUM
1 HEPaBEHCTB.

6 BpInonHsATh IpeoOpa3oBaHUs BBIPAKEHUH, COAEPIKAIIUX JOra-
pudmMbI; orepupoBaTh MOHSITHUSMH: JOrapu(pMuUUecKoe ypaBHe-
HHE W HEPaBEHCTBO; peniaTh OCHOBHBIE THUIMBI JIOTAPU(PMHUUIESCKUX
ypaBHEHUI U HEPABEHCTB .

6 Haxonuth pelieHuss OPOCTEUIINX TPUTOHOMETPUUECKUX  Hepa-
BCHCTB .

6 OnepupoBaTh MOHATHSIMU: CUCTEMA JUHEWHBIX ypaBHEHUH U €&
pelleHne; UCII0JIb30BaTh CUCTEMY JIMHEHUHBIX YpaBHEHUM IJIs1 pe-
MICHUA MPaKTUYCCKUX 3a1aa4 .

6 Haxonurp pelieHuss NPOCTEHIINMX CHUCTEM M COBOKYIIHOCTEW pa-
UHMOHAJIbHBIX YPABHEHUN U HEPABEHCTB .

6 MoznenupoBaTh peajibHble CUTyallud Ha s3bIKe aiareOpbl, COCTaB-
JIAITh BBIPA)KEHHUS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI IO yCJO-
BUIO 3aJ1a4M, MCCIEN0BATh IMOCTPOCHHBIE MOJEIN C MCHOJIb30Ba-
HHEM amrmapara ajareopsbl.

OYHKUMM U rpadmKm

6 OmnepupoBaTh MOHATUAMHU: IlepuoAndeckas QYHKIHUs, IIpoOMe-
)KYTKH MOHOTOHHOCTH (YHKIIMH, TOYKH DKCTpemMyMma (pyHKIHH,
HanOobIlIee U HaUMEHbIIee 3HA4UeHUs (PYHKIHU Ha IIPOMEXKYT-
K€; HWCIIOJB30BaTh WX Ui HCCIE€NOBaHUs (PyHKUIHH, 3aJaHHOH
rpaduKoM .

6 OriepupoBaTh IMOHSATHSIMU: TpadUKH IMOKa3aTeIbHOU, Jiorapud-
MHUYECKOH M TPUTOHOMETPHUYECKUX (DYHKIHWI; M300pakaTh UX Ha
KOOPJIMHATHOW IUIOCKOCTH M HCIIONB30BaTh JUISI PEHICHUS ypaB-
HEHHUU U HEPABEHCTB .

6 M300pakaTh Ha KOOPAWHATHOW TIJIOCKOCTH TpadUKU ITHUHEHHBIX
YpaBHEHUII W HWCIIOJB30BATh WX JUISI PEIICHUsS] CUCTEMBbI JIMHEH-
HBIX YpaBHEHUM .

6 Mcnonp3oBaTh rpaduku (QyHKOUNH Ui MCCIEIOBAHUS IPOIIECCOB
W 3aBUCHUMOCTEH M3 IPYrux y4eOHBIX AUCIMIUINH .
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Havana mMatematnyeckoro aHaamsa

6 OmepupoBarTh MOHSITHSIMH: HENpEepbIBHAsT (PYHKIMS; IPOU3BO-
nHast (PYHKIIMW; HCIIOJIB30BaTh T'€OMETPUYECKHUN M (PU3HMUSCKUHI
CMBICJI TIPOU3BOJHON I penieHus 3aaad .

6 HaxonuTh NpOW3BOJHBIC 3JEMEHTApPHBIX (YHKIWNW, BBIYUCISTH
MPOW3BOHBIE CYMMBI, IPOU3BEACHHUSI, YaCTHOTO (DYHKITHH .

6 Mcnonp30BaTh NPOM3BOMHYIO JUISI WCCIIEAOBaHUS (PYHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATL PE3yJIbTaTbl UCCIIEI0-
BaHUS K MOCTPOCHUIO TPAPUKOB .

6 lcrosp30BaTh MNPOU3BONHYIO JJI HAaXOXKJAEHHUS HaWIydllero pe-
LICHUS B IPUKIAAHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMUYECKUX,
3a1a4ax .

6 OnepupoBarh MOHATHUSIMU: IepBOOOpa3Hasi W MHTErpaji; IOHHU-
MaTh F€OMETPHYECKHI M (U3UYECKUU CMBICI HWHTerpasa .

6 Haxonutre mnepBooOpa3Hbie 3JIEMEHTApPHBIX (DYHKIMN; BBIYUCISTH
uHrerpai no ¢popmysie Herorona—Jleiiouuna .

6 Pemiate npukinaaHele 3a4a4M, B TOM YHUCJIE COLMAIIBHO-DKOHOMMU-
4ecKoro M (PU3MYECKOTO XapaKTepa, CpeJICTBAMH MaTeMaTHh4e-
CKOI'0O aHajau3a.

COJEPAHME YYEBHOIO KYPCA (N0 FOAAM OBYYEHMS)

10 knacc

Yucna m BbluMCEHMA

Pammonansuele ynciia . OOBIKHOBEHHBIE U JECATHYHBIE IpoOH,
MPOIIEHTHI, OECKOHEYHBbIE IepuojinYecKkue apodu . Apudmeruye-
CKHE ONIepally ¢ palHOHAJIbHBIMHM YHCIIaMH, IIpeoOpa3oBaHUs YHC-
JIOBBIX BeIpakeHUH . [Ipumenenne apobeit u mponeHTOB IS perie-
HUS TIPUKIAIHBIX 3a71a4 W3 Pa3IMYHBIX OTpacieil 3HAaHWN U peayb-
HOU >KU3HHU .

JlelictBuTenpbHble 4YHKcia . PalnuoHaJbHbIE W HUppalMOHAIbHBIE
qucna . ApudMeTHYeCKue ONepanuu ¢ 1eHCTBUTEIbHBIMU YHCIAMU .
I[Tpnbnm>xEHHBIE BBIYHMCICHUS, IMpaBUila OKPYTJICHHS, MPUKHIKA
¥ OIIEHKA pe3yJbTaTa BBIUYHMCICHHUH .

Cremenp ¢ mnedasiM mokazateneM . CranmapTHas ¢opma 3aIlucH
JNIEUCTBUTEIBHOTO YHcia . Mcmonp3oBaHWEe TOAXOAAIIEH (GOpMBI 3a-
MMUCHU JIEUCTBUTENBHBIX YHCEN Ui PEMICHUsS MPAKTHYECKUX 3a1ad
W TIPE/ICTABIICHUS JTaHHBIX .

Apudmernueckuii KOpEeHb HATypallbHOW CTemeHW . JleicTBus
¢ apu(METHIECKNMHU KOPHSIMHM HaTypaJIbHOW CTEIECHH .
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CI/IHyC, KOCHMHYC W TAHI'CHC YHUCJIOBOro apryMcHTa . AchnHyc,
APKKOCHUHYC, apKTAaHT'CHC YHUCJIIOBOI0O apryMmcHTa .

ypaBHEHMFI M HEPaBEHCTBa

ToknmecTBa M TOXIECTBEHHBIC IPEOOPA3OBAHUS .

[Ipeobpa3oBaHne TPUTOHOMETPUUYCCKHUX BhIpaKeHHH . OCHOBHBIC
TPUTOHOMETPUYCCKHE (POPMYIIHI .

VYpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCcTBO, penienue Hepa-
BEHCTBA. METOJI HHTEPBAJIOB .

Pemenue mnenpix U IpoOHO-pallMOHABHBIX YPaBHCHHUN U HEpa-
BCHCTB .

Penienne nppanmoHalbHBIX YpaBHEHUH U HEPABEHCTB .

Pelnienne TpUrOHOMETPUUECKUX yPABHEHUH .

IlpumMeHeHre ypaBHEHHUH U HEPABEHCTB K PEIICHUIO MaTeMaTH-
YeCKHMX 3aJa4 W 3ajJla4 M3 Pa3]IMuHbIX 00JlacTel HayKh WU peajabHOM
JKU3HU .

OYHKUMM 1 rpachmKu

dyHkus, cnocobwl 3ananus GyHkuuu . ['padux dynkuuum . Bia-
UMHO 0OpaTHbie (PYHKIIHH .

OO6xnacte ompeneneHuss W MHOXKECTBO 3HaueHuil ¢ynkuumu . Hynwm
¢bynknuu . TlpomexxyTku 3HaKomoctosiHcTBa . UYErHble W HEu€THBIC
GyHKIUY .

Crenennas GyHKIUS C HaTypaJbHBIM M LEJIbIM IOKa3zateneM . EE
cBoiicTBa u rpaduk. CBoiictBa u rpaduK KOpPHsS N-OW CTEIICHH .

TpuronoMmerpudeckasi OKPYXXHOCTb, OIpEACIeHUE TPUTOHOMeE-
TpUYECKUX (YHKIHUII YUCIOBOTO apryMeHTa .

Havana mMatematnyeckoro aHaamsa

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IMOCIECAOBATEIbHOCTEH .
MOHOTOHHBIE TIOCJIEJOBATENbHOCTH

ApudmeTndeckass U reomMeTpudeckasi rnporpeccuu . beckoHeuHO
yObIBaromas reomerpudeckas mporpeccusi . Cymma OECKOHEYHO
yOBIBaIOIIEl TEOMEeTpUUECKONW mporpeccun . DopMmyiia CIOKHBIX
MPOIEHTOB . Vcnonb30BaHNE MPOTPECCHUU JUISI PEHICHUS PEATbHBIX
3a1a4 MPUKIIQJHOTO XapakTepa .

MHoOKecTBa 1 NormKka

MHokecTBO, Ollepalfi HaJl MHOKeCcTBaMu . JlmarpaMmel Ditne- pa—
Benna . [IpuMeHeHNE TEOPETUKO-MHOXKECTBEHHOIO armnapara
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JUISL OIUCAaHUsl PEAbHBIX IPOLECCOB U SIBJICHUMN, IPU PELICHUHU 3a-
a4 U3 JIPYTrux y4eOHBIX IPEIMETOB .
Onpenenenne, Teopema, CIEICTBUE, I0KA3aTEIbCTBO .

11 knacc

Yucna v BblUMCIEHMSA

HarypansHbie u nensie uncina . [Ipu3Haky AeIMMOCTH LENBIX YM-
celn.

Crenenb ¢ palioOHAJIbHBIM NokazaTeneM . CBOIICTBA CTENEHH .

Jlorapudm uucna . [leciTuuHble W HATypaJibHbIE JOrapudMmbl .

YpaBHEHUSA U HepaBEHCTBA

[IpeoOpazoBaHue BhIpAXKESHUH, COASPIKAIINX JIOTAPU(PMBI .

[IpeoOpazoBaHue BbIpaXXSHUM, COJAEPIKAIIUX CTENEeHU C paluo-
HaJIbHBIM II0Ka3aTCJICM

IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB .

IToka3arenbHble YPABHEHUSI U HEPABEHCTBA .

Jlorapudmuueckne ypaBHEHHS U HEPaBEHCTBA .

CucteMbl JHUHEWHBIX ypaBHeHHH . Pemienume mNpuKIagHBIX 3a7ad
C IIOMOLIBIO CUCTEMBbI JIMHEHUHBIX YpaBHEHUM .

CucrtemMbl U COBOKYNHOCTH pallMOHAJIBHBIX YypPaBHEHUW M Hepa-
BEHCTB .

IlpyuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO Ma-
TEeMaTHYECKUX 3a/lad U 3aJlad U3 Pa3jINdHbIX 0OJacTel HAyKu U pe-
AIbHOU KU3HU .

OYHKUMM U rpadmKm

Oyaknusa . Ilepumoanueckne ¢yHkumu . [IpomMexyTKu MOHOTOH-
HOCcTH (DYHKIHMH . MakCUMyMbl U MHUHUMYMbl ¢GyHKIuu . Haunbosb-
1Iee U HauMEHbIIee 3HAaUYeHHEe (DYHKUIHMH HA MPOMEXKYTKE .

Tpuronomerpuyeckue (QyHKIHH, WX CBOWCTBA M TpaduKu .

IloxazatenpHast 1 Jsorapudmudeckas ¢GYHKOUH, HX CBOHCTBa
u TpadUKH .

HcnonrzoBanane rpadukoB GYHKOUNA A pEUICHUS ypaBHEHUH
U JTUHEUHBIX CUCTEM .

Hcnonp3oBanne rpadukoB (PyHKINI 1T MCCIIEIOBAHUS TPOIIEC-
COB M 3aBHCHMOCTEH, KOTOPHIE BO3HHUKAIOT MPH PEHICHUHU 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB M peajbHOM KU3HH .

23 Pa6oyas nporpamma



Havana mMatematnyeckoro aHaamsa

HenpepriBable (yHKun . MeTon WHTEpPBAJIOB JJsl pEIIeHUs He-
PaBEHCTB.

[MpousBonnass ¢ynkumu . [‘eomerpuueckuii W (U3HUECKHA CMBICHT
MIPOU3BOHOM .

[IponsBonubie dyemMeHTapHbIX GyHKIHE . DopMynasl  Haxoxie-
HHUSI TIPOU3BOIHON CYMMBI, IPOU3BEICHUS U 4acCTHOrO (PyHKIHH .

[IpuMeHeHrne TPOM3BOAHON K HCCIENOBaHUIO (QYyHKIMHA HAa MOHO-
TOHHOCTh M O3KCTpeMyMbl . HaxoxneHue HamOoOIbIIEro W HaMMEHb-
mero 3Ha4eHusl QyHKIIMU Ha OTPE3KE .

IIpumenenune npou3BOAHON sl HAXOXJACHUS HAMIIYYIIEro pe-
LIEHUs B NPUKIAAHBIX 3ajJadax, Il ONpeIeleHUs] CKOPOCTH IIpo-
1ecca, 3alaHHOTO GOopMyJIoil uinu rpaduKoMm .

[TepBooOpa3znast . Tabnuna nepBoOOpa3HBIX .

WHTterpan, ero reoMerpuueckuil M (Qu3uveckuid cmbica . Berunc-
nenre uHTerpaia no ¢gopmyne HeroTonHa—IJleliOHuna .

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knacchbl 24



1900eWH | -0} "9Ha80dA Midgoseq "YHIULYWILYW

T4

TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)

10 knacc (He MeHee 70 yacos)

HasBaHmue pasgesa (Tembl)
(4yucsio yacos)

OcHOBHOE cofiepKaHue pasjesia
(TemsbI)

OCHOBHBIE BU/IbI JE€ATE/IbHOCTU
06y4YarIxca

MHo>KecTBa palMOHaJIb-
HBIX M A€HCTBUTEJIbHbBIX
qyuceJs. PaiijnoHasibHbIE
ypaBHEHMs U HepaBeHCTBa
(14 4)

MHOXecTBO, onepanu HaJl MHOXKe-
crBamu . Jlumarpammsl Oilinepa—Ben-
Ha.

Panyonaneusie yncina . OOBIKHOBEH-
HBIE U ASCSITHYHBIE POOH, TTPOIICH-
TbI, 0ECKOHEYHBIEC TTEPUOITUYCCKHUE
npodu . Apudmernyeckue onepanuu
C palMOHAJIbHBIMU YHCJIaMU,
peoOpa3oBaHUs YHCIOBBIX BbIpaKe-
uuii . [Ipumenenne npobeil U npoueH-
TOB JUIS PELLICHUS TPUKJIAJHBIX
3ajJ1a4 U3 pa3IUnYHbIX OTpacaeii
3HaHUW U peaJibHOM KU3HH .
JlelicTBuTenbHBIE uMcla . Paruo-
HaJbHbIC M HMPPALMOHAJIBHBIC YHUCIIA .
ApudmMeTrnyecKkue onepamnuu ¢ Aei-
CTBUTEIBHBIMH yuciaamu . [lpubnu-
>KEHHBIC BBIYMCIICHUSI, IIpaBUJIa
OKpPYTJICHHSI, IPUKHUJIKA U OLICHKA
pe3ynbTaTa BBIYHCICHHH

ToxnecTBa U TOXKIAECTBECHHBIC
npeoOpa3zoBaHus . YpaBHEHUE,
KOpeHb ypaBHeHHMs. HepaBeHCTBO,

Hcnos1b30BaTh TEOPETUKO-MHOKECTBECHHBIH
armmapar JUIsl OITUCaHUST X0/1a PEeIICHUsT
MaTeMaTUYeCKHX 3aJ1a4, a TAaK)Ke peajlbHbIX
MPOIIECCOB M SIBJICHUH, IPU PEIICHUH 3aaa4 U3
JIpYruX y4eOHBIX TPEIMETOB .

OnepupoBaTh NOHATUSMU: PAOHAIBHOEC
YHUCII0, JEUCTBUTEIBHOE YHCII0, OOBIKHOBEH-
Hasi IpoOb, JecsTUYHAsT POOb, MPOLCHTEHI .
BBINOJIHATB apudMeTHYeCKHe onepanuu

C palOHaJIbHBIMU U JIEHCTBUTEIILHBIMU
YUCIaMHU; IPUOIMKEHHBIC BHIYUCIICHUS,
WCIIOJIB3Ysl MpaBUiIa OKPYIJICHUS .

Jles1aTh NPUKUAKY U OLL€HKY pe3yJbTaTa
BBIUMCIICHUI

OnepupoBaTh NOHATUAMM: TOXKIECTBO,
ypaBHEHHE, HEPaBEHCTBO; 1IEJI0€ U PaLHo-
HAJIbHOE ypaBHEHHE, HEPAaBEHCTBO .
BbINOJIHATL NPEe0GPAa30BaHMS LICIbIX U PAIHO-
HAJIbHBIX BBIPKCHUH .

PeniaThb OCHOBHBIC THUITHI IIEJIBIX UPPALIHO-
HAJIbHBIX YpaBHEHHUI M HEPABEHCTB .
IIpUMeHATb paluoHaIbHbIE YpaBHEHHUs

M HEPABCHCTBA JJIsI PEIICHUsI MaTeMaTH4Ie-
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ewwedlodu BehoQRJ

IIpooonocenue

HasBaHmue pasgesa (Tembl)
(4yucso yacos)

OcHOBHOE cofiepKaHue pasjesia
(TembI)

OcHOBHBIE BU/bI AeATEIbHOCTHA
06y4YarIxca

pelieHre HepaBeHeTBa . MeTon
HWHTEPBAJIOB .

Penrenne nensix u IpoOHO-paio-
HaJIbHBIX YPaBHCHUI M HEPABECHCTB

CKHUX 3aJa4 U 3ala4 U3 pa3IMIHbIX oOacreit
HayKHU 1 peaJ’IBHOf/'I KU3HHU

dyHknyuu ¥ rpaduku.
CTeneHb C L eJIbIM
nokasareJjieM

(64)

@dyHKIMA, CrocoObl 3agaHust (GyHK-
uuu . BzaumHo oOpaTHble QyHKIMH .
I'padux pynknnn .

OO6nacTp onpeneneHnss 1 MHOKECTBO
3HayeHnid ¢yHkumu . Hymm ¢yHk-
nuu . [IpoMexyTKH 3HaKONMOCTOSH-
cTBa . YéTHble W HEYETHBIC (YHKIHH .
CreneHb ¢ LEIbIM IOKa3aTeleM .
CrangapTHas popma 3amnucu aeii-
CTBUTEJILHOTO 4ncia . Mcrosb3oBa-
HHe noaxoxsiei Gpopmel 3anucu
JICHCTBUTEIBHBIX YHCEIl JUIS pelle-
HHUA NPAKTHYECKUX 3aJ1a4 U Mpe-
CTaBJICHUS JaHHBIX .

CrenenHast GyHKLHS C HATypajb-
HBIM M LIeJIbIM NIOKa3aTesneM . E&
cBoiicTBa 1 rpaduk

OnepupoBaTh NOHATUAMU: QYHKIIHs, CIIOCO-
ObI 3a1aHusT (PYHKIIUH, B3aUMHO OOpaTHEIS
pyHKIIMH, 00J1aCTh OTIPEIeIICHUS] 1 MHOYKECTBO
3HaueHui QyHKIuH, rpadpuk GyHKINM;
48THOCTH U HEYETHOCTh DYHKIIMU, HYJIH
(pyHKIIMN, TPOMEKYTKH 3HAKOIIOCTOSHCT-

Ba .

BbIno/IHATH Npeo6pa30BaHMA CTeTICHEH

C 1IJIbIM TI0Ka3aTeseM .

Hcno1b30BaTh CTaHAapTHYIO (popMy 3amucu
JIeCTBUTEIIBHOTO YHCIIA .

®opmyIMpoBaTh 1 ULIIOCTPUPOBATh rpadu-
4eCKM CBOICTBA CTENEHHOW ()YHKIIUH .
BeipakaTb GpOpPMyJIaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMH .

Hcnosib3oBaTh BUPPOBEIE pecypchl s
MOCTpOoeHUst TpapuKOB GYHKIIUU U H3yUCHUS
HUX CBOMCTB

Apudpmernueckuii KopeHb
n-oii crenenu. Mppanuo-
HaJIbHbIE yPaBHEHUs

ApudmMeTnyeckuii KOpeHb HaTypajb-
HoW cterenu . [eiictBust ¢ apudmeTu-
YECKUMHU KOPHSIMH N—O#f CTENeHN .

$opMy/IUpOBaTh, 3allMChIBAThL B CUMBOJINYe-
ckoii opMe n MJLTIOCTPMPOBATh NMpHMepaMu
CBOWCTBA KOPHS N-0OI CTENEHU .
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Y HepaBeHCTBa
(18 4)

Pemenne nppanmoHanbHBIX ypaBHE-
HUW 1 HEPaBEHCTB .

CaoiicTBa 1 rpadyK KOpHs N-0if
CTEIIeHU

BBINOJIHATB 11peobpa3oBaHus UPPATUOHAITH-
HBIX BBIPKCHUI .

PemiaThk OCHOBHBIE THIIBI HPPAIIMOHAJIBHBIX
YpaBHEHHUH 1 HEPABEHCTB .

IIpuMeHATH [Jis pellleHUus pa3/IM4YHbIX 3a4a4
HppalnoHaIbHBIe YpaBHEHUS M HEPaBEHCTBA .
CTpouTs, YMTATh TpadhuK KOpHS N-O0U crere-
HU .

Hcnosib30BaTh UUGPOBLIE PECYPCHI LTS
MMOCTPOCHUs TpapUKOB QYHKIHMI U H3ydeHUS
HUX CBOMCTB

dopMyJibl TPUTOHOME-
Tpuu. TpuroHomerpuye-
CKMe YypaBHeHUs

CuHyc, KOCHHYC M TaHT€HC YHCIIOBO-
ro aprymeHra . ApKCUHYC, apKKOCH-
HYC U apKTaHT'C€HC YHCIOBOIO

OnepupoBaTh MOHITHUIMM: CHHYC, KOCHHYC
M TAHTCHC MPOU3BOJIBLHOIO YIJia .
Hcno/1b30BaTh 3alMCh [IPOU3BOJILHOTO yIia

(224) aprymMeHra. yepe3 oOpaTHbIE TPUTOHOMETPUUYCCKHE
Tpuronomerpuyeckass  OKPYXKHOCTb, dyHkuuu .
omnpezesieHue  TPUTOHOMETPUUECKHX BBINOJTHATE NPeo6pa3soBaHMsA TPUTOHOMETPHU-
(yHKIUN YUCIOBOTO apryMeHTa . YEeCKHUX BBIPa)KEHUH .
OCHOBHBIE TPUTOHOMETPHUUYECKUE PenraTte OCHOBHBIE TUIIBI TPUTOHOMETPHUYE-
¢dopmyisl . [Ipeobpa3oBanue Tpuro- CKMX YpaBHEHUH
HOMETPHUYECKUX BBIPAKECHUH .
Pemrenne Tpuronomerpuyeckux
ypaBHEHUU
IlocsiepoBaTe/IbHOCTH ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1a- OnepupoBaTh NOHATUAMM: NIOCIEIOBATENb-
M Iporpeccuu HHUs [IOCNel0oBaTeabHOCTEH . MOHO- HOCTb, apu(MeTHIeCKasi U reoMeTpruIecKast
(64) TOHHBIE ITOCIIEN0BATENBHOCTH . porpeccuu; 6ECKOHEYHO yObIBAIOIIast

ApudpmMernyeckast 1 reoMeTpuyIecKast
nporpeccuu . beckoHeuHo yObIBaro-
asi reoMeTpu4ecKas Mporpeccusi .

reoMeTpuyecKas porpeccus, CymMma 6ecKo-
HEYHO yOBIBarOIIeli reOMeTPHUUECKOi mporpec-
cHuu.
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ewwed.lodu Behogeq

Oxonuanue

HasBaHmue pasgesa (Tembl)
(4yucso yacos)

OcHOBHOE cofiepKaHue pasjesia
(TembI)

OcHOBHBIE BU/bI AeATEIbHOCTHA
06y4YarIxca

CymMa GeCKOHEUHO yOBIBaroIIeit
TEOMETPUYECKOIN MPOTPECCHH .
DopMyJia CIIOKHBIX MPOIEHTOB .
Hcnonb30BaHHE IPOrPECCUU TSI
pelIeHusT peajibHBIX 3a/1a4 MPUKIIa-
HOI'0 Xapakrepa

3aaaBaTh 110CII€0BATEILHOCTH Pa3InIHBIMU
criocobamu .

MpumeHSITH GOPMYJIY CI0KHBIX IPOIEHTOB
AJISA pellleHU 3a71a4 U3 PeaibHON NPakTUKHU (C
HCIOJIb30BAHUEM KaJIbKYJISTOPA) .
Hcnob30BaTh CBOMCTBA I0CIEA0BATEILHO-
CcTeil ¥ MPOTrPECCHii TSl PEIICHUsI PeaibHbIX
3a/1a4 MPUKJIAJHOTO XapaKkTepa

IloBTOpEHUE, 0600611E€HUE,
cucTeMaTu3anus 3HaHMH
(44)

OCHOBHBIE TIOHSITHSI Kypca anreOpbl
M HavaJl MAaTEMaTHYCCKOTO aHaIn3a
10 knacca, 0000IIEHHE U CHCTEMATH -
3a1yst 3HaHUM

IIpuMeHATHb OCHOBHBIC ITOHTHS Kypca
anreOpbl M HaYaJl MaTEeMaTHYECKOIO aHaIu3a
JUIS PeIICHUs 3a71a4 U3 PEaJbHOM KU3HU

M IPYTUX HIKOJIbHBIX JUCLIMUILUIMH
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11 knacc (He MeHee 105 yacoB)

HasBaHmue pasgesa (Tembl)
(xo/IM4ecTBO YacoB)

OcHOBHOE cofiepKaHue pasjesia
(TembI)

OCHOBHBIE BH/bI JAESTEJbHOCTA 0GYYaAIOIINXCS

CreneHsb C PalMOHAJIbHBIM
NnoKa3sarTeJieM.

I[Toka3aTe /ibHbIE YypaBHe-
HUS U HEpaBEeHCTBa

Iloka3aTesibHasA QyHKIUA.

CTerneHb ¢ pallMOHAIILHBIM TI0Ka3aTe-
jmeM . CBOMCTBA CTEIECHH .
TIpeoGpaszoBaHue BhIpaXKEHUH, CO-
JIepIKaIIuX parHoHaIbHBIC CTCTICHH .
TToxazaTenbpHbIe YypaBHEHUsS U Hepa-

dopmyIMpoBaTh, 3aMMCbIBaTh B CUMBOJIMYE-
CKO#l ¢opMe 1 WIIOCTPMPOBATh NMpUMepaMH
CBOMCTBA CTEIEHH .

IIpuMeHATH CBOMCTBA CTEIICHH ISl Tpeodpa-
30BaHUusA BBIpa)KeHI/Iﬁ .

dysknus. Jlorapupmuue-
CKMe YypaBHeHUs U Hepa-
BE€HCTBa

(12 4)

TypasibHbIE JIOTapU(MBbI .
IIpeobpazoBanue BbIpaKeHU, CO-
JepIKaIuX Jorapudmer .
Jlorapudmuyeckue ypaBHEHHS U He-
paBeHCTBA .

Jlorapudmuueckast GyHKIUS, €€
cBolicTBa U rpaduK

(12 4) BEHCTBA . dopmMy/IMpoBaTh 1 WIIKCTPUPOBATH rpadpu-
TTokxazarenpHas QpyHKIUS, €€ CBON- 4YeCKH CBOMCTBA MOKA3aTEJIbHON (yHKIUU .
cTBa U rpaduk PemiaTh OCHOBHBIC THIIBI TOKA3aTEIbHBIX

YpaBHEHHI 1 HEPABEHCTB .
Hcnosib30BaTh BUPPOBLBIE PECypPChl Ui 110-
crpoeHus rpapukoB QYHKIMH U U3yUSHHS HUX
CBOMCTB

Jlorapupmmnyeckas Jlorapudm uucna . JlecATuuHblie U Ha- dopMyIMpOBaTh, 3alIUCHIBATH B CUMBOJINYe-

ckoi (opMe n WIIIOCTPMPOBaTh NpHMepaMH
cBoiicTBa Jorapudma .

BBINOJIHATH nipeoOpa3oBaHus BbIPAKCHUH,
coepIKaIIKX JIorapuQpMsbl .

dopmMy/IMpoOBaTh U HIJIIOCTPUPOBATh rpadu-
YeCKHU CcBOicTBa JiorapupmMuieckonn (HyHKIUH .
PemiaTh OCHOBHBIC THIIBI JIOTAPU(PMUUECKHUX
YpPaBHEHUN U HEPABEHCTB .

Hcnosib30BaTh MPPOBLIE pecypchl IS 110-
crpoeHus rpauKoB QYHKIHI U U3YUCHUS UX
CBOMCTB .

3HaKOMMUTbCA C MCTOPUEN pa3BUTHS MaTeMa-
THKH
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ewwedlodu BehoQRJ

IIpooonocenue

HasBaHmue pasgesa (Tembl)
(xo/1M4ecTBO YacoB)

OcHOBHOE cofiepKaHue pasjesia
(TembI)

OCHOBHBIE BH/bI A€STEJbHOCTA 0GYYaIOIINXCS

TpuroHomerpudeckue
dyHKuM U ux rpadpukm.
TpuroHomerpudeckue
HepaBeHCTBa

(9)

TpuronomeTrpudeckue GyHKIUH, UX
CBOMWCTBA U IpaUKH .

IIprMeps! TPUTOHOMETPHUYECKUX
HEpPaBEHCTB

OnepupoBaTh NOHATHUEM IEPHOANYECKAS
¢GyHKIHS .

CTpouTs, aHa/IM3UPOBaTh, CPABHUBATh
rpa K1 TPUTOHOMETPUYECKUX () YHKIHUH .
®dopmyMpoBaTh 1 ULIIOCTPUPOBATh rpadu-
YeCKHU CBOWCTBA TPUTOHOMETPUYECKHX
GyHKIHH .

PemaThb npocreifiie TpUroHOMeTpHIECKUe
HEpPaBEeHCTBA .

Hcnoib30BaTh rpauKM U1 pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB .
Hcnosp3oBaTh M PPOBEIE pPECYPChI 11
noctpoeHust rpadukoB GYHKIMNA U HU3ydeHUs
HX CBOMCTB

IIpousBoHasn. [Ipumene-
HUe NPOU3BOJHOI
(24 4)

HenpepsiBable ¢yHkiun . Mertox
UHTEPBAJIOB JJIs pELIeHUs] Hepa-
BEHCTB.

TlpousBoanas ¢yukiuu . ['eomerpu-
4eCKUd U PU3HUESCKUI CMBICTT
MPOU3BOJHOM .

IIpousBoaHbIE PIIEMEHTAPHBIX
dyukuwuii . [IponsBoaHast CyMMBI,
MPOU3BEACHHUS, YACTHOTO (PYHKIUH .
IIpumMeHeHne Npou3BOIHOM K UCCIIe-
JIOBaHUIO (PyHKIMH HA MOHOTOHHOCTh
M DKCTpeMyMbl . Haxoxnenue

OnepupoBaTh NOHATUAMM: HEIIPEPbIBHAS
¢dyHkuus; npousBoaHas QYHKIHUH .
Hcnoib30BaTh reoMeTpuuecKuii u pusnye-
CKHI CMBICII MPOU3BOJHON JIJIsI pEIICHUS
3azmay.

HaxoAuTb 1poHU3BOIHbIE 3IIEMEHTAPHBIX
(yHKINH, BBIYUCTAATD NPOU3BOIHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (YHKIIUH .
Hcnosib30BaTh NPOU3BOJIHYIO JUISl HCCIIEIOBA-
HUsl (DYHKIMM Ha MOHOTOHHOCTB M 3KCTPEMY-
Mbl, IPMMEHATDb pe3yJbTaThl HCCIeA0BaHUA
K TTIOCTPOCHUIO TPAPUKOB .
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HanOOJIBIIIETO ¥ HAUMEHBIIIETO
3Ha4YeHHsT (PYHKIIUH Ha OTPE3KeE .
IIprmenenne npou3BOTHON TSI
HAXO0KJICHWUs] HAWITY4Iero pPeIIeHMUs
B MIPUKJIAIHBIX 3a7a49ax, JiIs
OIpeJIeJICHUsI CKOPOCTH Ipoliecca,
3a/1aHHOTO (POPMYJION MM TpadUKOM

IIpMMeHATHh TNPOU3BOJHYIO IS HAaXOXKIACHUS
HAWJIY4IlIEro PeuIeHUs] B MPUKIAJHBIX, B TOM
YUCJIe COIMAIIbHO-DKOHOMHYECKHX, 3agadax
3HAKOMHUTbCS C UICTOPUEH pa3BUTHS MaTeMa-
THYECKOTO aHaInu3a

HHTeI‘paJI U ero npuMeHe-
HHUA
(99)

[TepBooOpa3nas . Tabnuna nepood-
pa3HbBIX .

WuTerpan, reomerpuyeckuii u $pusu-
4ecKMUH CMBICI UHTerpasia . Beraucie-
HUE uHTerpasia no gopmyiie Hproro-
Ha—JleiiOHnIa

OnepupoBaTh NOHATUAMU: NIEPBOOOPA3Has,
UHTErpai.

HaXOAI/ITb nepBooGpae.HBIe DJIEMCHTAPHBIX
(yHKIMI; BBIYMCATD HHTErpa o ¢popmyJie
Herorona—JIeitOunna .

3HAKOMHUTBCA C UICTOPHEH pa3BUTHs MaTeMa-
THYECKOT'0 aHAIH3a

CucreMbl ypaBHEeHUH
(12 4)

CucreMbl JUHEHHBIX YpaBHEHUH .
Perienne npukinaaHeix 3aaa4

C MOMOIIBIO CUCTEMBI JTUHEHHBIX
YpaBHEHUI .

CucTeMbl 1 COBOKYITHOCTH LIEJbIX,
palMOHAIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeJIbHBIX, JIOrapuPMUUYECKUX
YpaBHEHHU U HEPABEHCTB .
Hcnonp3oBanue rpadukoB QpyHKIIHI
JUIsL peIlIeHHs] ypaBHEHUN U CHCTEM .
IIpumMeHeHnune ypaBHEHUN, CUCTEM

U HEPABEHCTB K PEIISHUIO MaTeMaTH-
YECKUX 3aJa4 U 337a49 U3 PA3TUIHBIX
o0JracTelt HayKHU U peaIbHON )KU3HU

OnepupoBaTh NOHATUAMU. cUCTeMa JUHEH-
HBIX YPaBHEHUH U e€ pellieHue.
HcnoJsib30BaTh cUCTEMY JIMHEHHBIX ypaBHe-
HUM JUIs pelIeHus! MPaKTU4YeCKUX 3a1ad .
HaxoauTh pelueHus NpoCcTeInX CucTeM

U COBOKYMHOCTEH palMOHAJIbHBIX YpPaBHEHUU
4 HEPABEHCTB .

Hcnosb3oBaTh rpaduku GyHKIUN 11
peuIeHust ypaBHEHUN

MoesiMpoBaTh peaibHbIE CUTYallud Ha SI3bIKE
anreOphl, COCTABIISITH BRIPAXKEHUsI, YpaBHE-
HUs, HCPABECHCTBA U CUCTEMBI 110 YCJIIOBUIO
3aJa4y, KCCJIeL0BaTh NOCTPOEHHbIe MO eI
C UCIIOJIb30BAHMEM amnnapara ajreOpbl
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ewwedlodu BehoQRJ

Oxonuanue

HasBaHmue pasgesa (Tembl)
(xo/1M4ecTBO 4YacoB)

OcHOBHOE cofiepKaHue pasjesia
(TembI)

OCHOBHBIE BH/bI A€STEJbHOCTH 0GYYaAIOIINXCS

HarypaJibHbl€ U Liejibie
4ucaa
(64)

HarypanbHnble u nensle uncia B 3ala-
4ax u3 peajbHON KU3HU .
IIpu3Hakyu AeIUMOCTH LEJIBIX YHCell

OnepupoBaTh NOHATUAMM: HATYPaJIbHOE
YHCIIO, IIEI0e YHCIIO .

Hcnoib30BaTh NPU3HAKK JICTUMOCTH LEITBIX
qHcell, pa3JIOKSHHUE YHCiIa Ha IIPOCTHIe
MHOJKHUTEITH JJIsI pSUICHHUS 3a1a49

IloBTOpEHME, 060061 EHUE,
cUcTeMaTusanus 3HaHUH
(21 4)

OCHOBHBIE TTOHSITHSI Kypca ajareGpbl
M HayvaJ MaTeMaTU4eCKOTro aHaau3a,
000011eHNE U CUCTEMAaTHU3 AU
3HaAHUN

PemaTh NpuKJ/IagHbIe 3aJa4M U3 Pa3IHUHBIX
o6acTei HayKH U pealibHOM XU3HH C ITOMO-
[IbFO OCHOBHBIX MOHSITHH Kypca anreopsl

M HayajJ MaTeMaTHYeCKOro aHaliu3a .
BpI6MpaTh OonTHMaNbHBIC CIIOCOOBI BBIYHCIIE-
HUMl .

Hcnosib30BaTh [ pellleHus 3a4a4 ypaBHe-
HMSI, HEPaBEHCTBA M CUCTEMbl ypPaBHEHHUI,
cBolicTBa PyHKIHH U TpaduKOB




PABOYASA NPOrPAMMA YYEBHOI'O
KYPCA «rEOMETPUSA»

UEAN U3YYEHUA YHEBHOIO KYPCA

BaxxHocTh y4eOHOTO Kypca IeéOMETPHUHU Ha YPOBHE CpedHEro 00-
mero oOpa3zoBaHusg OOYCIIOBIE€HA NMPAaKTUYECKON 3HAUYMMOCTBIO Me-
TarpeIMETHBIX U TPEAMETHBIX PE3yJIbTaTOB OOYYEHHUsI T'€OMETPHUHU
B HaIpaBJICHUM JIMYHOCTHOIO pa3BUTHs oOydaromuxcs, (GpopMupo-
BaHUs (PYHKIMOHAIBHOW MaTeMaTHU4YeCKOW TIpamMOTHOCTH, H3y4e-
HHUSI JIDYTUX Y4YE€OHBIX NWUCUMILIMH . Pa3BuTHe y ydJamumxcs Inpa-
BWJIbHBIX IIPEJCTABICHUH O CYNIHOCTH M IIPOUCXOXKJEHHU TeoMe-
TPUYECKHUX aOCTpaKIMii, COOTHOUICHUN PEATLHOTO U HJICATBLHOTO,
XapakTepe OTPaXE€HHUs MaTeMaTH4YeCKOW HayKOM SIBJIEHUH U Tpo-
LIECCOB peaJbHOI0 MHUpa, MECTE T€OMETPHUH B CUCTEME HayK U POJIH
MaTeéMaTHU4IC€CKOro MOJACJIMPOBaHUA B HAYYHOM IMIO3HAHUU M B IIPaAK-
THUKE COCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHUPOBO33pPECHHUS yua-
IIUXCS, a TaK)KE€ KadyeCTB MBLINUICHUSI, HEOOXOIMMBIX JIsI ajarra-
LIMA B COBPEMEHHOM OOIIECTBE .

I'eomeTpus sBiIsieTcss OOHUM M3 0a30BBIX NPEIMETOB Ha ypPOBHE
cpennero obmero obOpa3oBaHHs, TaK KakK oOecllednBaeT BO3MOXK-
HOCTb M3Y4YEHMsS KaK JUCHUIUIMH eCTEeCTBEHHO-HAy4HOM HaIlpas-
JICHHOCTH, TaK U TYMaHUTApPHOH .

Jlornueckoe MbIuieHHE, (popMHPYyEeMOe NPU H3YyUYEHHUH OO0ydaro-
IMUMHUCS MOHSITHUHHBIX OCHOB T€OMETPUHM U IOCTPOCHHUH ICIOYKH
JIOTUYECKHUX YTBEP)KICHHUH B XOJE PEIICHUs I'eOMETPUYECKUX 3a-
Jlad, yMEHHE BBIABUTATh M ONPOBEPTaTh T'MIIOTE3bI HEIIOCPEICTBEH-
HO HCHOJB3YIOTCS IIPU PELICHUH 3aJ1a4 €CTeCTBEHHO-HAYYHOT'O ITUK-
JIa, B YaCTHOCTH W3 Kypca (PU3HKH .

YMeHrue OpHEeHTHPOBAaThCS B IPOCTPAHCTBE HUIPaeT CyIIeCTBEH-
HYIO POJIb BO BCeX OOJIacTsIX HeATeIbHOCTH 4enoBeka . OprueHTanus
YeJIoOBeKa BO BPEMEHU M NPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHUE
€ro COIHMAJIbHOTO OBbITHs, (DOpMa OTPaKEHHUsI OKPYIKAIOIIEro MHUpA,
YCJIOBHE YCHEUIHOTO IMO3HAHHUS W aKTHUBHOTO IIpeoOpa3oBaHUs Heii-
CTBUTENBHOCTH . OmnepupoBaHHE IPOCTPAHCTBEHHBIMU OOpa3amu
00BEeIMHSET pa3HbIe BUIBI YUCOHOW U TPYIOBOU NEATEIBHOCTH, SIB-
JIsieTcsl OJHUM M3 NPO(ECCHOHAIBHO BaXXHBIX KayecTB, MOXTOMY
aKkTyambHa 3amada (pOpMHUpPOBaHUS y OOyYAIOMIUXCS TIPOCTPaH-
CTBEHHOTO MBIIUJICHUS KaK Pa3HOBHIHOCTH OOpa3HOTO MBbIILIe-
HHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K MPaKTUYECKOMH
JIEeSITeIbHOCTH 110 MHOTUM HalpaBICHUSM .
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Llens ocBoeHusi mporpaMmbl ydeOHOro kKypca «I['eomerpusi» Ha
0a30BOM ypoBHE OOydYeHHsT — OOIIe00pa30oBaTEIBFHOC U OOIICKYITh-
TypHOE pa3zBUTHE OOyYaIOIIMXCs depe3 oOecriedeHrne BO3MOXKHOCTH
MPUOOPETEHUsT U HKCIIOJb30BaHUSI CUCTEMAaTHYECKUX TeOMeTpuYe-
CKHX 3HaHUW W JCWCTBUN, CHCHU(PUYHBIX TC€OMETPUU, BO3MOKHO-
CTH YCIICHIHOTO IIPOJOJIKEHHSI OOpa3oBaHUsl MO CHEIUAIBLHOCTSIM,
HE CBSI3aHHBIM C MPHUKJIAIHBIM HUCIOJIb30BAaHHEM T'€OMETPHH .

IIporpaMmma mo reoMeTpun Ha 0a30BOM YPOBHE IIpeJHa3zHaueHa
JUTsl OO0y4YaroIMXCsl CpeIHEH IIKOJIbI, HE HCIBITHIBABIINX 3HAYH-
TEJIbHBIX 3aTPY/THEHHI Ha YPOBHE OCHOBHOTO O0IIEero oopa3oBaHus .
Takum oOpaszom, oOyuaroniuecs: Ha 6a30BOM YpPOBHE JOJKHBI OCBO-
UTh OOIIHMEe MaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC CO CHCIHU(DUKON
FEOMETPHUHU U HEOOXOIUMBIC ISl )KU3HU B COBPEMEHHOM OOIIECTBE .
Kpome »TOoT0, OHM UMEIOT BO3MOYXHOCTH M3yYHTh F'€OMETPHIO Oosiee
rIyOOKO, €CJiM B JaJibHEHIIIEM BO3ZHHUKHET HEOOXOJMMOCTh B reome-
TPUYECKHUX 3HAHUSIX B NMPOPECCUOHATIBHON NEeITEeIILHOCTH .

JocTrxeHne 1ejan 0OCBOSHUs MPOoTrpaMMbl 00ECIIeYnBaeTCsl pelie-
HUEM COOTBETCTBYIOIIUX 3ada4q . HpI/IOpI/ITeTHbIMI/I 3agadyaMMu OCBO-
eHusi kypca «['eomerpum» Ha 0azoBom ypoBHe B 10—11 kiraccax
SIBJISTEOTCSI:

6 (opMHUpOBaHHUE IPEACTABICHUS O I'€OMETPUM KaK 4YacTU MHUPO-
BOM KyJbTYpPbl U OCO3HAaHHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM
MHPOM;

6 ¢popMupoOBaHUE MPEACTABICHUSI O MHOTOIPAaHHUKAX W TellaX Bpa-
IISHHsI KaK O BRXKHEHIIINX MaTeMaTHUYIECKUX MOJEIISIX, TI03BOJIsI-
IOIIMX OIMCHIBATh U HU3y4YaTh pa3HbIC SIBJIICHHUSI OKPYIKAIOIIETrO
MHpPa;

6 popMupoBaHuEe yMEHHsI PACIlO3HABATh Ha YepTekKax, MOIACISIX
U B peajlbHOM MHpPE MHOTOTPAHHHUKHU U Tejia BpalleHUsI;

6 OBJIAJICHUE METOJAMHU PEeIIeHUs 3a/1a4 Ha MOCTPOCHUsS HAa H300pa-
JKEHUSIX MPOCTPAHCTBEHHBIX (UTYD;

6 (hopMuUpoOBaHUE YMEHUS OIIEPUPOBATH OCHOBHBIMH ITOHSITUSIMU
O MHOTOTpaHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOW-
CTBaMU;

6 OBJIQJICHUE AJITOPUTMAMU PEIICHUsI OCHOBHBIX THITOB 3aja4; Gop-
MHPOBAHHUE YMEHHS MMPOBOJUTH HECJIOMXKHBIC JTOKa3aTeIbHbIE pac-
CYXKJICHUSI B XOJI€ PCIICHUs] CTEPEOMETPUUCSCKUX 3ajla4 M 3ajad
C MPAKTUYECKHUM COJCPIKAHUEM;

6 pa3BUTHE UHTEIJICKTYaAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00Y-
YaIOIUXCsI, IMO3HABATEIbHON aAKTUBHOCTU, HCCIIEI0BATEIbCKUX
YMEHUH, KPUTUYHOCTU MBIIIJICHUSI;

34 Paboyas nporpamma



6 (opmMupoBaHne (PYHKIHOHAIHLHON I'PaMOTHOCTH, PEJIEBAHTHOM
TE€OMETPHUHN: YMEHHE pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKHUX
NOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX XKU3HEH-
HBIX CUTYallMsIX U IIPU U3YUYCHHUH JPYTUX y4eOHBIX PEIMETOB,
MIPOSIBIICHUSI 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (popMysupo-
BaTh UX Ha sI3bIKE TEOMETPHUH U CO371aBaTh T€OMETPHYECKHUE MO-
JIeJTA, IPUMEHSTh OCBOCHHBII T€OMETPUYECKHUH armapar JUist pe-
ISHUSI IPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, MHTEPIPETUPOBATH
W OIICHHWBAThH ITOJIyYCHHBIE PE3YJIbTATHI .

OTIUYUTETBHON OCOOCHHOCTHIO MPOTPaMMBI SIBJISIETCS BKJIIOYE-
HHE B KypC CTEpEOMETPUM B Hadajie €ro M3y4YeHHs 3ajad, pelrae-
MBIX Ha YpPOBHE HMHTYWTHBHOTO MO3HaHWs, U OIpeIelEHHBIM 00pa-
30M OpraHM30BaHHas padoTa HaJ HUMH, YTO CHOCOOCTBYIOT pa3BH-
THIO JIOTUYECKOTO M MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET
NPOTEKAaHNUEC MHTYUTHBHBIX HNPOLECCOB, MOTHUBUPYET K glaaneI‘/'Ime-
My U3YYEHHUIO MPEAMETA .

IIpennourenue OTHAETCS HAITISIIHO-KOHCTPYKTUBHOMY METOLY
00y4YeHHsI, TO €CTh TEOPETHYECKHE 3HAHUSI MMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTH HpeﬂMeTHO-HpaKTH‘ICCKOﬁ JACATCIIBHOCTH . PazBu-
THE MPOCTPAHCTBEHHBIX IIPEACTABICHUN y ydalIuxcs B Kypce cTe-
peoMeTpur MPOBOAUTCS 3a CUET pElISCHMs 3aJad Ha CO3JaHHe IpPOo-
CTPAaHCTBEHHBIX OOpa30B M 3amad Ha ONEPHUPOBAHHUE IPOCTPaH-
CTBEHHBIMHM oOpaszamu . Co3zmaHue obpasza NPOBOAUTCSA C ONOPOI Ha
HaIJISIAHOCTh, @ OIlepUpoOBaHHEe 0Opa3oM — B YyCIOBHUSIX OTBIICUYCHHUS
OT HAarjsiAHOCTH, MBICIIEHHOTO M3MEHEHHS €ro NCXOJHOI0 coneprKa-
HHUS .

OcHOBHBIE cojepKaTenbHble JTUHUU Kypca «['eomerpun» B 10—
11 xmaccax: «MHororpaHHUKN», «IIpsiMbIe U TJIOCKOCTH B IIPO-
cTpaHCcTBe», «Tena BpameHus», « BEKTOpbI 1 KOOPIMHATHI B IPO-
crpaHcTBe» . DOpMHUpPOBaHUE JIOTHYECKUX YMEHHH pacIpenesseTcs
HE TOJIBKO MO COAEPIKATEIbHBIM JIMHHUAM, HO U IO TOJaM 00y4YeHHUS
Ha ypOBHE cpeJHero obuiero oopa3zoBaHus .

Copepxanne oOpa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe-
3yJabTaTaM OCBOSHUS paboyeld mporpaMMBbl, pacrpeaesIEHHBIM 110
rojiaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM OOpa3zom, 4TOObI
OBJIaJICHUE T€OMETPUYESCKIUMH IMOHSATHSIMU U HaBBIKAMHU OCY-
[IECTBJISIIIOCH TOCIIEAOBATEIBHO U MOCTYIIATEIIFHO, C COOIOICHUEM
MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HaHUs BKIIFOYAJIUCH
B OOLIYH CHCTEMY I'€OMETPHUYECKHX MPEJCTaBICHUH OOydJarommx-
csl, pacmupssi U yriryoisiss e€, oOpa3ysi NpOoYHbIE MHOXXECTBEHHbBIC
CBSI3H .
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MECTO YYEBHOI O KYPCA B Y4EBHOM NJIAHE

B yuyeObHOM muiaHe Ha M3y4YeHHE I'€OMETPHH OTBOJMTCS HE MEHEe
2 y4yeOHBIX yacoB B Henento B 10 xiracce m 1 ydeGHOTO HWaca B He-
nenro B 11 kitacce, Bcero 3a aBa roja oOydeHus He MeHee 105 yueo-
HBIX YacoB .

MAAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATHI
OCBOEHMS PABOYEW MPOrPAMMbI KYPCA
(MO rOAAM OBYYEHMS)

IlpeameTHBICe pe3yibTaThl H3YUYCHHUS TEOMETPUHM Ha 0Oa3zoBOM
YPOBHE OPUCHTHPOBAHBI Ha JOCTH)KCHHUC YPOBHS MaTeMaTHYCCKOM
rpaMOTHOCTH, HEOOXOAUMOTO ISl YCHEIIHOTO pelIeHus 3aj1a4d B pe-
AILHOM >KU3HU WM CO3JIaHUC YCJIOBHUU I UX OOIIEKYJIBTYPHOTO pas-
BUTUS .

OcBoenue ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
CpeIHero o0IIero oopa3oBaHus JOJHKHO 00ECIIeYnBaTh JTOCTHIKCHUC
CJIEAYIOIINX MPEIMETHBIX 00pa3oBaTeIbHBIX PE3yJIbTAaTOB!

10 knacc

6 OmnepupoBaTb HOHATHSIMU: TOYKa, MHpsiMasi, IMIJIOCKOCTb .

6 IIpuMEHsITh aKCHOMBI CTEPEOMETPHUU U CJEACTBUS U3 HHUX IIpHU
pEeLICHUN IeOMETPUUECKUX 3aad .

6 OnepupoBaTh MOHATHUSIMU: MAPAJUIEIBHOCTE M NEPHESHIUKYJISIP-
HOCTB IPSIMBIX U IIJIOCKOCTEH .

6 KiaccupuuupoBars B3aMMHOE paCIIOJIOKEHHE IMPSAMBIX H IJIO-
CKOCTEMN B IIPOCTPAHCTBE .

6 OnepupoBaTh HOHITUSMU: ABYTPAHHBIN yroj, TpaHu JABYTPaHHO-
ro yria, peOpo ABYI'pPaHHOTO yTJIa; JIMHEHHBIH yroj IBYyTIPaHHOTO
yria; rpaaycHas Mepa ABYTPaHHOTO yTJjia.

6 OrepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK, BBITYKJIBIH M HEBBI-
MyKJIBIA MHOTOTPAaHHHUK, 3JIEMEHTHl MHOTOTPAHHHUKA, IPaBUIIb-
HbIIi MHOTOI'PaHHUK .

6 Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB (IMMpaMHIA;
npu3Ma, IPSIMOYTONBHBIN TTapayielnenuIies, Ky0) .

6 KimaccudunumpoBaTh MHOTOTPAHHUKH, BBIOMpAst OCHOBAHWS IJIsI
Kkiaccuuikanuy (BBITYKJIBIE W HEBBIITYKJIBIE MHOTOTPAaHHUKH;
NpaBWJIbHBIE MHOTOTPAHHHUKHU; TMPSIMbIE W HAKJIOHHBIE IPHU3MBI,
napaIeICTTUTIC IR .

6 OrepupoBaTh TMOHSITHUAMH: CEKyIIas IUIOCKOCTb, CEYEHHE MHOTO-
TPAaHHUKOB .
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6 OOBSACHATH TNPHUHIUIIBI TTOCTPOCHHSI CEYEHHH, HCIIOIB3YysI METO
CJICTIOB .

6 CTpOUTH CEYEHHSI MHOTOTPAaHHUKOB METOJIOM CJIEZIOB, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: BuUI cBepXy, COOKY, CHHU3Y .

6 Pemarp 3aj7aun Ha HaXO0XJIEHHE TC€OMETPUYECKHX BEIIMYHMH IO
oOpasnamM WJIM aJlroOpuTMaM, INPUMEHsI H3BECTHBIC aHaJIWTHYe-
CKHE METOJIbl NMPU PEUISHUH CTaHAapTHBIX MaTEeMaTHYEeCKHX 3a-
Jlad Ha BBIYMCIICHUE PACCTOSTHUN MEXAy ABYMsI TOUKaMH, OT TOY-
KH 70 TIPSIMOM, OT TOYKH JIO IUIOCKOCTH, MEXIAY CKPEI[UBAIOIH-
MUCSI TIPSIMBIMHU .

6 PemaTh 3a/1a4M Ha HaXOXKJIEHHE T€OMETPUYSCKUX BEIUYHH IO
oOpasuam WM ajJropuTMam, NIpUMEHsIsI U3BECTHhIC aHaIUTHYe-
CKHE METOJIbI TIPH PELICHUH CTaHJIapPTHBIX MaTEeMaTHYSCKUX 3a-
Jlad Ha BBIYHCIICHHUE YTJIOB MEX/Iy CKPEIIUBAIOIIUMHUCS MPSIMBbI-
MH, MEXJIy TPSIMOU U MIIOCKOCTHIO, MEXK/Y IJIOCKOCTSIMH, ABY-
TPaHHBIX YTJIOB .

6 Beraucisitb 00bEMBI M THUIONIAIN ITOBEPXHOCTEH MHOTOTPAHHUKOB
(nmpuszMma, nupamujia) ¢ MpUMEeHeHHeM (OPMYJI; BBIUUCISITH COOT-
HOILICHUSI MEXIY IUIOMAaAsMU IMOBEPXHOCTEH, 00bEéMaMu 1moxo0-
HBIX MHOT'OT'PaHHUKOB .

6 OnepupoBaTh HNOHATHUAMH: CUMMETPHsI B IPOCTPAHCTBE; LCHTD,
OCh U IUIOCKOCTh CUMMETPHH; LEHTP, OCh M INIOCKOCTH CHMMe-
Tpuu GUTYPHI .

6 l3BiexaTh, mpeoOpa3oBBIBATE M HHTEPIPETUPOBATH HHGPOpMa-
LU0 O MIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (pUrypax, mpeacras-
JICHHYIO Ha 4YepTekax M PUCYHKaX .

6 IlpuMeHsaTh reomerpuyeckue (GaxkTbl Ul PELISHUs CTepeoMe-
TPUYECKHUX 3ajad, MNPeAIIoaralolinX HECKOJBKO IIaroB pelie-
HUSI, €CIIH yCJIOBUS NPUMEHEHHMs 3aJaHbl B sIBHOU dopme.

6 IlpuMeHsAThP NpOCTEHIIME NPOrpaMMHBIE CPEACTBA U DIIEKTPOH-
HO-KOMMYHHKALIMOHHBIE CHCTEMBI IIpH pPEIIeHUU CTepeoMEeTpH-
YeCKHX 3a1ad .

6 [IpyBOIMTH NpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIpHU-
pole W >KHM3HHM, pPaclo3HaBaTh IPOSIBIICHHE 3aKOHOB TI'€OMETPHUH
B HUCKYCCTBE .

6 [IpuMeHATH TIOJyYCHHBIC 3HAHMS Ha IMPAKTHKE: aHAIW3UPOBATh
peanbHBIE CHUTyallHd W INPHUMEHSTh WU3y4YEHHBIC IOHSTHS B IPO-
Imecce IIOMCKa PEUISHHST MaTeMaTHYeCKH C(HOPMYIHPOBAHHON
poOJIeMBbI, MOJICIIUPOBATH peajbHbIC CUTYyalluH Ha SI3bIKE reoMe-
TPUH, UCCIEA0BATH ITOCTPOSHHBIE MOJIEIN C MCIIOJIb30BaHUEM Te-
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OMCTPHUYICCKUX OOHSATHU U TSOpCM, aIllmapara anre6pLI; peuiaTb
IIPAaKTHUYICCKHUC 3aJadU, CBA3AaHHBIC C HAXOXIACHHUCM I'€OMCETpUYC-
CKHX BCJIIMYHH .

11 knacc

6 OrepupoBaTh MOHATHUSAMHU: MWIWHAPHUYECKAs MOBEPXHOCTh, 00-
pasyromue NWIMHAPUIECKONH MNOBEPXHOCTH; LHUJIWHJIP; KOHHUYE-
CKasi TOBEPXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, KO-
HyC; cepruuecKast TOBEpXHOCTh .

6 PacrioznaBarp Tena BpamieHus (LIWIHHIP, KOHYC, cepa u 1map) .

6 OOBSICHATH CIOCOOBI TOJYYEHUs TEJ BPALICHHUS .

6 KitaccuunumpoBars B3anMHOE pacliojiokeHHe cdepsl U  IIOCKO-
CTH .

6 OnepupoBarh IOHSATHUSIMHU: [IAPOBOW CErMEHT, OCHOBAHHUE Cer-
MEHTa, BBICOTA CErMEHTAa; IIapOBOMW CIIOW, OCHOBAHHUE IIAPOBOTO
CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOW CEKTOP .

6 BpruuciasaTh 00BbEMBI M IUIONIAAW TOBEPXHOCTEH TeJl BpalleHHs,
reOMETPUUYECKUX TeJl ¢ IPUMEHeHneM (opMyI .

6 OnepupoBaTh NOHIATHUSIMHU: MHOTOIPAHHMK, BIIMCAHHBIN B chepy
M ONHCaHHBINH OKOJIO cdepbl; cdepa, BIIMCAHHASI B MHOTOTPaHHUK
WJIA TEJIO BPAILICHUA .

6 BBIYMCIATH COOTHOLIEHUS MEXIY IUIOLIaAsIMU ITOBEPXHOCTEH
1 00BbEMaMH MMOJOOHBIX TEI .

6 M3oOpaxaTe wH3ydaemble (QUIYpbl OT PYKH M C IPUMEHECHHEM
MIPOCTBIX YEPTEHKHBIX HHCTPYMEHTOB .

6 BBIITONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB IIPO-
CThIX O0BEMHBIX (UTYDP: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH Ce-
YeHHUs TeJ BpallCHUS .

6 l3BiiekaTh, MHTEPHPETHPOBATH WU MpeoOpa3oBBIBaTh HHGpOpMa-
MO O NIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUTYypax, IPeICcTaB-
JICHHYIO Ha 4YepTekaxX M PUCYHKaX .

6 OnepupoBaTh NMOHITHEM BEKTOP B IPOCTPAHCTBE .

6 BBINTONHATH AEWCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTO-
POB M YMHOYEHHUS BEKTOPa Ha YHUCIIO, OOBSICHATh, KAKUMH CBOW-
CTBAaMHW OHHU 00JIagaroT .

6 [IpUMEHATH MPaBWIO Mapajuleenumena .

6 OneprupoBaTh HNOHATHUAMH: JICKAPTOBBI KOOPAMHATHI B IMPOCTPaH-
CTBE, BEKTOpP, MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHA-
TBI BEKTOPa, YTOJI MEXJIY BEKTOPAaMH, CKaISPHOE IPOH3BEIICHUE
BEKTOPOB, KOJUTMHEAPHbIC U KOMIUJIaHAPHBIC BEKTOPHI .
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6 HaxonuTh CymMMy BEKTOPOB M IIPOU3BEAECHHE BEKTOpa Ha YHUCIO,
YTOJI MEXAY BEKTOPAMH, CKAJISIPHOE IPOU3BEIACHUE, PaCKIIalbl-
BaTh BEKTOP IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM .

6 3anaBaTh IJIOCKOCTh YpPaBHEHHEM B JE€KapTOBOl cHUCTEME KOOp-
JIUHAT .

6 IlpumeHsTh reomerpudeckue (akTbl s pEHICHUs] CTepeoMe-
TPUYECKUX 3a1a4, NIPEANOJIararolluX HECKOIbKO IIaros pellle-
HUSI, €CJIU yCJIOBHSI IPUMEHEHUS 3a/laHbl B SIBHOU (hopMme .

6 PemaTrp mnpocTeiine reoMeTpuYeckHe 3ajadd Ha IpUMEHEHHE
BEKTOPHO-KOOPJAMHATHOIO METO/A .

6 Pematp 3amauyd Ha J10Ka3aTeJIbCTBO MaTEeMaTHYECKHUX OTHOIIIe-
HUU U HaXO0XJICHHE T'€OMETPUUYECKHUX BEJIMYHUH 10 oOpa3nam HiIu
aJIropuTMaM, NPUMEHSISI U3BECTHBIE METO/bI IIPU PELIECHUU CTaH-
JApTHBIX MAaTE€MAaTUYECKUX 3aJad .

6 IlpuMeHATHr NpOCTEHIIME MNPOrPaMMHBIE CPEACTBA U DJIEKTPOH-
HO-KOMMYHHKAallMUOHHBIC CHCTCMbI IIpU PpPEHICHHUU CTECPECOMETPU-
YEeCKHUX 3a7ad.

6 IIpuBoauTH NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPHU-
poAe ¥ KU3HM, pacnoO3HaBaTh MPOSIBICHHE 3aKOHOB I'€OMETPUU
B UCKYCCTBE .

6 IIpuMeHATh NMONy4YEHHBbIE 3HAHMUSA HA IPAKTHUKE: AaHAIU3UPOBATH
peanbHbIE CUTyallUd W NPHUMEHSATHh HW3Yy4YEHHBIE NOHATHUSA B IPO-
Lecce IIOMCKa PELICHHWs MaTeMaTH4eCKH C(HOpMYIUPOBAHHOU
Npo6JIeMBbl, MOJIEIUPOBATh peajbHblEe CUTyalUH Ha S3bIKE IeoMe-
TPHUH, UCCIEN0BATh NOCTPOECHHBIE MOJEIH C HUCIIOJIb30BaHUEM Ie-
OMETPHUYECKUX IOHITHH W TeopeM, ammapara ajareOpsl; pemarb
NPaKTUYECKHUE 3aJa4H, CBA3aHHBIE C HAXOXXIEHHEM Ie€OMEeTpHUYe-
CKMX BEJIWYUH .

COAEPXAHUE YHEBHOI O KYPCA (10 rOZJAM OBYYEHUA)

10 knacc

MpsAMbIE M NJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIEC TOHATHUSA CTepeoMeTpuH . Touka, mMpsmas, IMIOCKOCTb,
npoctpancTBO . IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOSHHUM CTepe-
OMETPHUH: aKCMOMBI CTEPEOMETPHUHU U CJIEJCTBHUS W3 HUX .

B3anMmHoOe pacnono)keHue NpsIMBIX B IIPOCTPAHCTBE: IMEPECcEKaro-
muecs, MapajjieibHbIe M CKpelluBaromuecs npsimeie . [lapammens-
HOCTh MNPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapajuIeAbHbBIE TPs-
MBbI€ B IIPOCTPAHCTBE; ITapaJLUICIbHOCTh TPEX MPSIMBIX; MAapaJIIeib-
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HOCTb NPSAMOU M INIOCKOCTHU . YTJIBI C COHaIlPaBJICHHBIMU CTOPOHAMU;
Yrojl MeXAy NpsIMBIMH B IpocTpaHCcTBe . IlapaiienbHOCTH IIIOCKO-
CTeil: mapajulenbHbIE IUIOCKOCTH; CBOMCTBA IapajiielbHBIX IMJIOCKO-
creii . Ilpocreifiine mpocTpaHCTBEHHBIE (QUIYpBhl Ha IIJIOCKOCTH: Te-
Tpasap, KyO, mapaiienenunes; IOCTPOSeHUE CeUeHUN .

IlepnieHauKyISIpHOCTh NPSIMON M INIOCKOCTH: NEPHEHIAUKYJIISIp-
HBI€ TIPsIMBIE B IIPOCTPAHCTBE, IpsIMbIE MapajleJIbHbIE U IEpPIEH-
JUKYJISIpHBIE K IUIOCKOCTH, MPU3HAK MNEPHEeHIUKYJSIPHOCTH IIpsi-
MOM M IUIOCKOCTH, TEOpEMaA O MPSIMOMN NEePHNEHAUKYJIISIPHON MIOCKO-
CTH . YTIbl B IPOCTPAHCTBE: yIroJl MEXKAY MPSIMOM U IUIOCKOCTBIO;
JIBYTPaHHBIN yroJi, JMHEeHHBIH yroj AByrpaHHoro yria . Ilepnennu-
KyJIsIp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO0 MIOCKOCTH, PaccTo-
SIHUE OT NPSMOM /10 MJIOCKOCTH, MPOESKIUs (PUTYPHI HA TIOCKOCTh .
IleprieHAUKYISIPHOCTh MJIOCKOCTEH: MPU3HAK IEPHEeHAUKYJISIPHO-
CTH ABYX miockocTteil . TeopeMa o TpEX MepreHAUKYISIpax .

MHororpaHHMKM

Ilousitue MHOTOT'paHHHKA, OCHOBHBIC JJICMCHTbBI MHOTOI'paHHH-
Ka, BBIIIYKJIbIC W HEBBIIMYKJIBIE MHOI'OI'PaHHUKH, pa3BépTKa MHO-
rorpaHHuka . Ilpusma: N-yrojibHas mnpusMa; IpaHU U OCHOBAHMS
NPU3MBI; IIpsMasi M HAKJIOHHAs NPHU3MbI; OOKOBas M IIOJIHAs IIO-
BEpPXHOCTh mpusMmsbl . [lapamienenunen, NpsiMOyroJibHBIN Mapasie-
jgenunen U ero cpoiicrsa . Ilupamuna: nN-yronpHass nupamuyna, rpa-
HM M OCHOBaHHME NHUPaMHUIbl; OOKOBas MU MOJIHAs MOBEPXHOCTH ITH-
paMuibl; IpaBUJIbHAs U ycedEHHAsl MUpaMua . DJIEMEHThI IIPU3MBI
u nupamusl . [IpaBuiibHbIE MHOTOTPAHHUKU: MOHSATHE MPaBUIBHO-
ro MHOTOTpaHHMKA; MpaBWIbHAsI MpHU3Ma M MpaBUJIbHAs IHPaMU-
Jla; IMpaBWIbHAsl TpEyrojibHasi NMUpaMuaa U MpaBUIILHBINA TeTpasp;
kyO . IlpencraBieHue O NPaBUIIBHBIX MHOTOTPAaHHHUKaX: OKTadJp,
nonekasap U uxkocasap . CeueHUs! MPU3MbI U TUPAMUJIBI .

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIHHO TOYKH,
MPSIMON, TUIOCKOCTH . DJIIEMEHThl CUMMETPUH B MHUpaMHUIaxX, Hapai-
JIenenunenax, MpaBWIbHBIX MHOTOTPAHHHUKAX .

BrruncneHne 3JIeMEHTOB MHOTOTPaHHUKOB: p&Opa, JIHaroHai,
yriel . [Imomiags 60KOBOM MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSi-
MOW TIPHU3MBI, IJIOIIAIh OCHOBAaHU, TeopeMa O OOKOBOW ITOBEpPXHO-
CTH TpsAMOHN Tpu3MbI . [Imomans 60KOBOW MOBEPXHOCTH M IOBEPXHO-
CTU NpPaBWJIBHOW NUpaMHUAbI, TEOpEMa O IUIOIIAJM YCEYEHHOM mMupa-
munael . [loasarue 06 06véMe . OOBEM THPAMHUIBI, TPU3MBI .

ITomo6uple Tema B mpocTpadHcTBe . COOTHOWIEHHWS MEXKIY IIJIOIIa-
JISIMU TIOBEPXHOCTEH, 00bEMaMH IMOTOOHBIX TEJ .

40 Paboyas nporpamma



11 knacc

Tena BpalleHua

[{unmueaprYecKass TOBEPXHOCTh, 0O0pa3yloliue MUJIMHAPUIECKON
MMOBEPXHOCTH, OCh HIJIMHAPHUYECKON moBepxHOcTH . lmmHap: oc-
HOBaHUs M OOKOBas IOBEPXHOCTb, OOpa3ylomass U OCh; ILIOIIA]b
OOKOBOW M TIOJIHOW MOBEPXHOCTH .

Konunueckass mOBEpXHOCTh, OOpa3yOIIMe KOHUYECKOH ITOBEpPXHO-
CTH, OCh M BepIIMHAa KOHWYECKOW moBepxHocTH . KOHyc: ocHOBaHue
W BepUIMHA, oOpa3yromias W OCh; IJIOIIaAb OOKOBOW W IOJIHOW TO-
BEPXHOCTH . Y CEUEHHBIH KOHYC: O0pa3ylollue M BBICOTa; OCHOBaHMS
1 OOKOBasi MTOBEPXHOCTH .

Cdepa u map: neHTp, paguyc, AuaMeTp; IJI0MIaJb MOBEPXHOCTH
cdepnl . BzaumHoe pacrniosiokeHne cdepbl M MIOCKOCTH; KacaTelb-
Hasl TJIOCKOCTh K cdepe; momanas chepsi .

N300pakeHUe TeJl BpallCHUS Ha IUIOCKOCTH . Pa3BEpTka IHMIIMH-
Jipa U KOHYyca.

KomOuHamuu ten BpameHuss W MHOTOIPAaHHHMKOB . MHoOrorpas-
HUK, ONMCaHHBIH OKoJio cepwl; cdepa, BIUCAHHAsT B MHOTOIpaH-
HUK, WIH TEJIO BPALICHHUS .

[Tonsitne 00 o0béme . OcHOBHBIE CBOMcTBa 00bEMOB Ten . Teopema
00 00BEMe MPSIMOYTOJIBHOTO MapajuleienuIlela U CIeACTBUS U3 Heé
O0béM nunuHIpa, KoHyca. O0OBEM mIapa U mIomanb chepsl .

[Togobusle Tena B mpocTpaHcTBe . COOTHOLIGHHS] MEXAY ILIONIa-
JISIMU TIOBEPXHOCTEH, 00bEMaMHU MOJTOOHBIX TEJI .

Ceuenus nuauHApa (MapajuieIbHO U NEePIICHAUKYISIPHO OCH), Ce-
4YeHUs KOHyca (mapajuleIbHO€ OCHOBAaHUIO M IIPOXOJsIIee dYepes
BEpIINHY), CEUCHHUs IIapa.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe . ClOKEHHE MW BBIYUTA-
HUE BEKTOPOB . YMHOXXEHHE BEKTOpa Ha uuciao . Pa3nokeHue Bek-
TOpa Nmo TpEM HEKOMIUIaHAapHbIM BekTopaM . [IpaBuio mnapaiuie-
nenunena . Pemenne 3amad, CBA3aHHBIX C INPUMEHEHHUEM IPaBUI
JerctBUil ¢ BekTopamu . IlpsiMoyronpHass cucTeéMa KOOpAMHAT
B npocrtpaHcTBe . Koopaunarel Bektopa . Ilpocreiimine 3agaum B KO-
opauHaTax . YTronm Mexay Bekropamu . CKalsipHOE MpPOU3BEICHUE
BEKTOPOB . BplunciieHHE YTIIOB MEXJYy NPSIMBIMH W TIJIOCKOCTSIMH
KoopinHaTHO-BEKTOPHBIM METOX TpPH  PEHIEHHH T€OMETPHUUYECKHX
3a7ad .
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ewwed.lodu Behogeq

TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)

10 knacc (He MeHee 70 yacoB)

HasBaHmue pa3aena (TeMbl)
Kypca, (Ko/IM4eCcTBO 4acoB)

OcHOBHOe coJepiKaHue

OCHOBHBIE BH/AbI AEATE/JbHOCTHU YyYalllUXCA

BBejeHMe B cTepeoMeTpHUI0
(10 9)

OCHOBHbBIC TTOHSITHSI CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTh, MPO-
crpaHcTBO . [IpaBuia u3006pakeHus
Ha PUCYHKax: M300pakeHUsl IIJIOCKO-
CTeil, mapauieIbHbIX PSIMBbIX
(OTpe3KOB), CepeaAnHBI OTPe3Ka .
TToHSITHS: TIEepeCcCeKaAIOIHeCs MII0CKO-
CTH, IEePECEKAIOIINECS IIpsIMast

U IUIOCKOCTH .

3HAKOMCTBO C MHOTOI'DaHHHUKAMH,
n300pakeHNe MHOTOIMPaHHUKOB Ha
pHCYHKax, Ha MPOSKIIMOHHBIX
yeprekax . HauanpHble CBEICHUS

o ky0Oe u nupamuie, ux pa3BEPTKU

u Mozenu . CedeHus1 MHOTOTPaHHH-
KOB .

TTonsitne 06 akCMOMAaTHYECKOM
MMOCTPOCHUHN CTEPEOMETPHHU: aKCHO-
MBI CTEPEOMETPHUH U CICACTBHUS U3
HHX

AKTya/JIU3UpPOBaATh (PaKThl U METObI IJIAHH-
METpPHH, PEIICBAHTHBIEC TEME .

Ilosiy4aTh IpeJCTaBICHUS O MPOCTPAHCTBEH-
HbIX Qurypax, pa3ouparb npocreunme
MpaBUiIa U300paXkeHus 3TuX Guryp .
H306pakaTh NpsIMyI0 U IUIOCKOCTh Ha PUCYH-
Ke.

Pacno3sHaBaTh MHOTOI'PaHHUKH, TUPAMHUILY,
KyO, Ha3bIBaTh UX 3JICMEHTHI .

JenaTh pucyHOK KyOa, TUpaMubl, HAXOAUTh
OLIMOKU B HEBEPHBIX N300PAKSHUSIX .
3HAKOMMUTBCA C CCUCHUSIMHU, C METOI0M
CJIE/IOB; UCIIOJIB30BATh JUISl TIOCTPOCHHUS
CEYEeHHS METO/| CJIE/IOB, KPATKO 3aIUChIBAThH
LIary MOCTPOCHUS CEYCHUS .

Pacno3HaBaTh BHJ CEUYCHUS M OTHOIICHUH,

B KOTOPBIX CedYeHHUe ACIUT pedpa Kyoa,
HAXOJIUTh IUIOLIA/lb CEUCHHUS .

Hcnoib30BaTh no1o0ue pu pelieHn: 3a1a4
Ha IIOCTPOEHUE CEUECHUH .

3HAKOMUTbCA C aKCHOMAaTHYECKUM TIOCTPOE-
HHEM CTEPEOMETPHH, C AKCHOMaMH CTepeoMe-
TPHUH U CIICACTBUSMH U3 HUX .
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NirocTpupoBaTh akCUOMBI PUCYHKAMU
¥ IpUMEpaMH U3 OKpY’Karomieil 00CTaHOBKHU

IIpsAMBIE U NJIOCKOCTH

B IIpocTpaHcTBe. [lapaJ-
J1eJIbHOCTBb NPSAMBIX

U IJIOCKOCTeM

(124)

B3aumHoe pacnosiioskeHue MpsiMbIX

B IIPOCTPAHCTBE: TIEPECCKAIOIINECS,
napaieIbHBIC W CKPEIIABAIOIIHECS
MPSIMBIC .

[TapamieTbHOCTh TIPSIMBIX M TIJIOCKO-
CTEH B MPOCTPAHCTBE: MapalICIIbHBIC
OpsiMbIEe B IIPOCTPAHCTBE; Mapal-
JISJIFHOCTH TPEX NPSIMBIX; ITapasi-
JIETBHOCTh TPSIMOH W TUIOCKOCTH .
VTiBl ¢ COHAINpaBIIEHHBIMH CTOPOHA-
MHU; yTOJI MEXAY NPSIMBIMHU B IIPO-
CTPaHCTBE .

ITapanienbHOCTh NJIOCKOCTEH:
rapa’sijiesibHbIe MIIOCKOCTH; CBOMCTBa
napajulebHbIX IJIOCKOCTEH .
IIpocTreiinye npocTpaHCTBEHHBIE
(urypsl Ha MIOCKOCTH: TETpadIp,
KyO, mapajuiesienure]1; MoCTPOSHHUE
CeUCHMUI

AKTya/Iu3upoBaTh GHaKTHl U METObI IJIaHU-
METpHH, PEJICBAHTHBIE TeMe, IIPOBOINTH
AQHAJIOTUH .

Ilepe4yncasaTh BO3MOXXHBIE CITIOCOOBI pacIioio-
>KeHHUSI IBY X MIPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPOBATh MX Ha NpPHUMeEpax .

JlaBaTh onpeaesieHUe CKPeIIHBAIOIIHXCS
MPSIMBIX, (OPMYJIMPOBATH MPU3HAK CKPEIIH-
BAaIOIIUXCSI IPSIMBIX 1 IPUMEHSITH €r0 IPH
peleHun 3ajadg .

Pacno3sHaBaTh npusMy, Ha3bIBaTh €€ dJIEMEH-
THI .

CTpPOMTDb cedyeHHUs IPU3MBbI Ha TOTOBBIX
gepTeKax

Ilepe4yucaATh BO3MOXKHbBIE CIIOCOOBI B3aHUMHO-
IO pacHoI0KEeHHUsI NPAMON U INIOCKOCTHU

B IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIO-
L[Me MPUMEPhl U3 PealbHOM KU3HU .

JlaBaThb onpe/ie/ieHU e NapaiebHOCTH
OpSIMOM M TIOCKOCTH .

dopMy/IMpoOBaTh NPU3HAK MapaAIIEIbHOCTU
OpsSIMOM M TJIOCKOCTH, YTBEPKIACHHUE O MPSIMON
IepPecedYeHus ABYX IUIOCKOCTEH, MPOXOISIINX
yepe3 MnapajjieabHble NPSIMBIC .

PemraTh npakTHYecKue 3a/1a4M Ha TOCTPOCHUE
CEUEeHMM MHOrorpaHHHMKa

OGBACHATH CIIy4yan B3aMMHOT'O PACTIOJIOKEHUS
IUIOCKOCTEH




144

ewwedlodu BehoQRJ

IIpooonocenue

HasBaHmue pasaena (TeMbl)
Kypca, (Ko/JIM4ecTBO 4acoB)

OcHOBHOE coaepKaHUe

OCHOBHBIE BH/bI JeATeJbHOCTU YYALUXCA

JlaBaTh onpejesieHUe MapajieTbHbIX ITOCKO-
CcTell; NMPUBOAUTH IIPUMEPBHI U3 peaJbHOU
JKU3HU U OKpY’Karomieil 00CTaHOBKH, HILITIO-
CTPUPYIOIINE MapauIeIbHOCTh INIOCKOCTEH .
Hcnosb30BaTh NpH3HAK NapaUIeIbHOCTH
JIBYX IJIOCKOCTEH, CBOMCTBA NapaiiebHbIX
IJIOCKOCTEH MpH pelIeHUH 3a/1ad Ha II0CTpoe-
HHC .

OGLHCHHTB, YTO Ha3bIBACTCs IapalJIeJIbHbIM
MIPOEKTUPOBAHUEM M KaK BBIIIOJIHACTCS
MIPOEKTUPOBAHNE (GUTYP HA INIOCKOCTH .
H306pakaTh B napajuleibHON MPOSKIUU
pa3iu4HbIe TeOMeTpUYecKue (HUrypsI .
MoaesimpoBaTh peajibHbIE CUTYallud Ha SI3bIKE
TreoOMETpUH, HUCCICA0BATHL IIOCTPOCHHBIE
MOJEJIU C UCITIOJIB30BAHUEM I'€COMETPUYECKUX
MOHSTUM .

Hcnosib30BaTh IIpU PEIICHUH 33/1a4 Ha
MOCTPOCHUE CEYECHUN NOHSTUE MapalieIbHO-
CTU, IPU3HAKH U CBOMCTBa napajui€JIbHBIX
IPAMBIX Ha IIJIOCKOCTU

IepneHJUKYJISIPHOCTD
OPAMBIX M IUIOCKOCTE
(12 4)

IlepnenIuKyISIpHOCTH NPAMON

U TUIOCKOCTH: IEPIEHAUKYISIPHBIC
IpsIMBbIE€ B TIPOCTPAHCTBE, IPsIMbIC
napajuieJIbHbIE U EePIeHIUKYIISIP-
HBbIE K IUIOCKOCTH, IIPU3HAK IEPISH-

AKTya/Im3upoBaThb (akThl U METO/BI IJIAHU-
METpUH, peJIeBaHTHBIE TEME, IPOBOIUTH
AHaJIOTUH .

OGBACHATD, KAaKOW yroj Ha3bIBACTCs YIiIOM
MEXy TIePECEKAIONMIUMUCS MPSIMBIMH,
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JUKYJISIPHOCTH IPSIMOM U INIOCKO -
CTH, TeOpeMa O IIPSIMOU NEepHECHIUKY-
JISIPHOH INIOCKOCTHU

IleprieH1uKYyJIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J10 INIOCKOCTH,
paccTOsTHHE OT MPSIMOI 1O TIITOCKO-
CTH.

CKPEIIMBAIOIINMUCS IIPSIMBIMH B IIPOCTPaH-
CTBE.

JlaBaThb onpejesieHHe NepIIeHINKYJIISIPHBIX
MPSIMBIX U IIPSIMOIA, IePIICHIUKyIISIPHOMN

K TUIOCKOCTH

HaxoAuTh yriibl MEXXIy CKPEIBAFOIIIITMUCS
MIPSIMBIMH B KyOe ¥ mupamMuie .

IIpuBOAUTE IPpUMeEPBI U3 PeaIbHON )KU3HU

M OKpY>Karolled 00CTaHOBKH, WILTFOCTPUPYIO-
[IHe TIEPIICHANKYISIPHOCTD NPSIMBIX B IIPO-
CTPaHCTBE U NEPIICHINKYIISIPHOCTD PSIMOM

K TUTOCKOCTH

PopMyIMPOBATH NPU3HAK MIEPIICHIUKYIISIPHO-
CTH NPSIMOM U IMIIOCKOCTH, MPUMEHSTH €ro Ha
IIPAKTHUKE: OOBSCHATH MEPIEHIUKYISIPHOCTD
pebpa Kyba u AuaroHaau ero rpaHu, KOTopas
€ro He COAEPIKUT, HAXOJNUTh JJINHY JHAarOHaJIN
Ky0a . BEIYuCIISITh BBICOTY MPAaBHILHON
TPEYroJIbHOM U NPaBUJIBHOM YEThIPEXYTOJIb-
HOW IUpaMu/I 1o JJInHaM pedep .

PelaTk 3a1auM Ha BBIMUCIIEHUS, CBI3aHHBIE

C NEePHEHIUKYISIPHOCTBIO IIPSIMON U IIJIOCKO-
CTH, C UCIIOJIb30BAHUEM IIPU PEIICHUH TIJIAHU-
MEeTpUYECKUX (PaKTOB U METOJIOB .
OGBACHATD, YTO HA3bIBAIOT MEPIEHAUKYIIIPOM
U HAaKJIOHHOM M3 TOUYKH K INIOCKOCTH; MPOEKIIH-
€l HaKJIOHHOM Ha ILIOCKOCTh . OOBSICHATE, 4TO
Ha3bIBAETCSI PACCTOSTHUEM: OT TOYKH JI0 TIJIOCKO-
CTHU; MEX/Iy NapasielIbHbIMU IIIOCKOCTSIMU;
MEX/1y NPsMOM U MapauieIbHON €l MIIOCKO-
CTBIO; MEXKIy CKPEIIUBAIOIIUMUCS IIPSIMBIMH .




9

ewwedodu Behogeq

IIpooonocenue

HasBaHmue paspesa (TeMbl)
Kypca, (KOJIM4€eCTBO 4acoB)

OcHOBHOE coaepKaHUe

OCHOBHBIE BH/IbI AeSITEJbHOCTH YIALUXCS

HaxoauThb 311 paccTOsIHUS B IPOCTHIX Cllyda-
sIX B KyOe, mupaMuae, mpusMe .
Mopae/MpoBaTh peajbHble CUTYallUH Ha A3bIKE
TeOMEeTPUM, MCCIIE0BATh IMOCTPOCHHbBIE
MOJIEJIN C UCTIOJIb30BAHUEM IeOMETPUUECKUX
TMOHSITHH .

Hicnosib30BaTh IIpU peLICHUH 3a7a4 Ha
rnmocTpoeHue ceueHuil reopemy [ludaropa,
CBOMCTBa NIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB

Yl MeXKAY NPAMBIMH
U IJIOCKOCTSIMH
(104)

VYTiibl B IPOCTPAHCTBE: YTOJ MEXKIY
MPSAMOI M INIOCKOCTBIO; IBy'PaHHbBIN
yroJ1, IMTHEHHBIN yToJl IByTrPaHHOI0
yria.

IleprieHIUKYJISIPHOCTD IJIOCKOCTEH:
NPHU3HAK NEPIEHAUKYISIPHOCTH JIBYX
mockoctei . Teopema o Tpéx mep -
MNEeHIUKYJIsIpax

AKTya/IM3upoOBaTh (aKThl 1 METObI IIIAHU-
METpPHH, PEJICBAHTHBIE TEME, IPOBOJAUTH
AQHAJIOTUH .

JlaBaThb omnpejeJsieHUe yria MexXIy NpsMoi

U IUIOCKOCTBIO, (OPMYIUPOBATH TEOPEMY

0 TPEX MEePHeHAUKYJIIIpax U 0OpaTHYIO K Hel .
HaxoauTh yroiy Mexay OpsMOM U IIIOCKOCTBHIO
B MHOTOT'PaHHHUKE, paCCTOAHUE OT TOYKH IO
OpsSIMOM Ha MIJIOCKOCTH, UCHIOIb3Ysl TEOPEMY

o TpEX nepneHauKyssipax . [Ilpoonuts Ha
YepTEeKe MNEPICHAUKYIISIP: U3 TOYKH Ha
IPAMYRO; U3 TOYKHU HA IIJIOCKOCTD .

JlaBaThb onpejaeneHne ABYTPAHHOTO YTIila U €To
3neMeHTOB . OOBSCHATH PABEHCTBO BCEX
JIMHENHBIX YTJIOB JIByTPAaHHOTO yIJa .
HaxoauTh Ha yepTexke JIBYTPaHHBIN Yroi npu
peOpe mupaMuIbl, IPU3MBIL, TapajjIeIeIuneaa .
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JlaBaTh ompejesieHUe yria MeXJy IIOCKOCTS-
MH .

JlaBaTh onpejesieHre u GOpMyJIMpOBaTh
MNPU3HAK B3aMMHO ICPICHAUKYIISIPHBIX
IUIOCKOCTEH .

HaxoauTh yriel Mexy IIIOCKOCTSIMH B KyOe
U IMUupamMuzic .

Hcnosb30BaTh npUu pCHICHUU 3a/la4 OCHOBHBLIC
TEOPEMBbI U METO/bI IIJIAHUMETPUH .
MOAeJ’alOBaTL pCaJIbHBIC CUTYallUUu Ha S3BIKC
T€OMETpHUHU, HCCJIEA0BATHb IIOCTPOCHHBIC
MOJEJIN C UCITIOJIB30BAHUEM I'€OMETPUIECKUX
MOHSTUM .

Hcnosib30BaTh IIpU PELICHUU 3a/1a4 Ha
IIOCTPOCHUC CCUYCHUI COOTHOIIICHUS B psaMoy-
T'OJIBHOM TPCYI'OJIbHUKE

MHoOrorpaHHUKHU
(10 4)

IToHsiTHE MHOTOrpaHHHKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPAaHHHUKA, BBIITY-
KJIbI€ U HEBBINYKJIbIE MHOIOIPaHHU-
KH; pa3sBEPTKAa MHOTOTPAaHHUKA .
IIpu3sma: N-yrosjapHasi Ipu3Ma; rpaHu
M OCHOBAHUSI IIPU3MBI; IIpsMast

U HaKJIOHHAsI MPU3MBbI, OOKOBast

U TOJIHAsI TIOBEPXHOCTh MPU3MBI .
[Tapannenenunen, npsiMOyIrOJIbHbIH
napasiIesIeuIe] U ero CBOMCTBA .
ITupamua: N-yronapHass TUpaMHaa,
TpaHd ¥ OCHOBAHHE MHUPAMUJIBI;
OOKOBas M MOJIHAsI TOBEPXHOCTh

AKTya/IM3upoBaTh (HaKThl 1 METO/IbI IUIAHH-
METpUH, peJIeBaHTHbIE TeMe, IPOBOAUTH
aHaJIOTMH .

JlaBaThb onpejesieHHe napajuieenumnesa,
pacno3sHaBaTh €ro BUAbl U U3y4aTh CBOICTBA .
JlaBaTh onpeneneHyne NUpamMuIsl, pacno3Ha-
BaTh BU/bI upamui, GopMyIMpoBaTh
cBoiicTBa p&bep, rpaHeil U BHICOTHI MPABUIIb-
HOM MUpamMubl .

HaxoauThb miomais MojJHoH 1 OOKOBOM
MOBEPXHOCTU MUPAMHUJBI .

JlaBaThb onpejesieHUe yCeuéHHOU MUPaMUIbI,
Ha3bIBATh €€ PJIEMEHTHI .
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Oxonuanue

HasBaHmue pasaena (TeMbl)
Kypca, (Ko/JIM4ecTBO 4acoB)

OcHOBHOeE coaepKaHUe

OCHOBHBIE BH/bI JeATeJbHOCTH YYAUUXCA

MUPaMUJIBI; TIpaBHUIbHAS U yCeUEH-
Has TUpamMuaa .

DneMeHTHI TPU3MBI U THPaMHUIEI .
ITpaBusbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPAaBUJIBHOI'O MHOI'OT'paH-
HUKa; MpaBUJIbHAs MIpU3Ma U mpa-
BWJIbHAsI TTUPaMHa; MpaBUIIbHAS
TpeyroJibHasi nupaMujia U NpaBUIb-
HBIA TeTpasap; kyo . [Ipeacrasnenue
O NPaBUJIBHBIX MHOTOT'PAaHHUKAX:
OKTa’p, JOAEKa’Ap U UKOCAdIP .
CuMMeTpHst B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOYKH,
OPSIMOM, MIIOCKOCTH . DJIEMEHTHI
CUMMETPUH B NMUpaMHUIAX, Iapaie-
JIenuneaax, NpaBUIbHBIX MHOTO-
rpaHHUKaX .

Brranucnenue aneMeHTOB MHOTOTpaH-
HUKOB: p&0pa, TUaroHaJiu, yrisl .
TTnomuaas 60KOBOI TOBEPXHOCTH

M TIOJIHOM MTOBEPXHOCTH MPSIMOU ITPH-
3MbI, ILIOIIAIbL OCHOBAHUM, TEOpeMa
0 OOKOBO¥ MOBEPXHOCTH MPSIMOU TIPHU-
3MbI . [11101118/1h OOKOBO# OBEPXHOCTH
U TIOBEPXHOCTH MPABUIIBHOI MHUpa-
MHJIBI, TEOPEMA O TUIOIIAIH OOKOBOM
TMOBEPXHOCTH YCEUEHHOM NTMPaMU bl

PopMySIMPOBATh TEOPEMY O IDIOMIAAN OOKOBOH
ITOBEPXHOCTH MPABWIHHON yceu€HHO mrpa-
MU/IBI .

PemiaTh 3a71a4y Ha BBIUHCIICHHE, CBSI3aHHBIC
C MUpaMuIaMH, a Tak)Ke 3aJadd Ha MOCTpOe-
HHE CEUCHUH .

JlaBaTh onpejesieHUe NpU3Mbl, paclio3HaBaTh
BBl IPU3M, M306paKaTh NPU3MbI Ha
gepTexe .

HaxoauTp 1ioma b MOoJIHON UM OOKOBOM
MTOBEPXHOCTH IIPU3MBI .

H3yyaThb cooTHOUIEHU Diiepa sl yuciia
pé6ep, rpaHell U BEpIIMH MHOIOTPaHHUKA .
H3y4aThb Bubl [IPAaBUIBHBIX MHOIOTPaHHU-
KOB, UX Ha3BaHMs U KOJIMYECTBO IPAHEH .
H3yyaTb CUMMETPUI0O MHOIOIPaHHUKOB .
OOGBACHATD, KaKHE TOYKH HA3BIBAIOTCS
CUMMETPUYHBIMH OTHOCHUTEJIBHO JAHHOMN
TOYKH, IPSMOI MJIM IIOCKOCTH, YTO Ha3bIBa-
FOT LIEHTPOM, OCBHIO HJIH INIOCKOCTBIO CHMMe-
TpUU PUTYPBHI .

IIpUBOAUTHL NIPUMeEPBI CUMMETPUYHBIX QUTYD
B apXUTEKType, TEXHUKE, IIPUPOJIE .

Mo e/ iMpoBaTh pealibHbIE CUTYallMH Ha S3bIKE
TeOMETPHH, UCCIIEI0OBATh IIOCTPOSHHBIE MOJICITH
C MCITOJIb30BAHUEM I'€OMETPUYCCKUX MOHSITHIA,
HCIOJIB30BAaTh ITOJ00ME MHOTOIPaHHHKOB
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06 BEMBI MHOTOTPAHHUKOB
(84)

ITonsitne 06 o0BEMe . OOBEM NHpamu-
JIbI, TIPU3MBI

AKTya/1u3upoBaTh (PakThl U METObI TIAHU-
METpPUH, PEIICBAHTHBIC TEME .

OGBACHSATD, KaK U3MEPSIOTCS 00BEMBI TEI,
IPOBO/JISI AHAIOTHIO C U3MEPEHHUEM IIIOMIAICH
MHOTOYTOJIbHUKOB . POPMy/IMPOBATH OCHOB-
HbIE CBOWCTBA OOBEMOB .

H3y4aTs, BBIBOAUTH GOpMyJibl 00BEMa
MPSIMOYTOJIBHOTO Tapajutelienunesa, TpU3MbI
W ITUPAMHUJIBI .

BBIYUCIATB 00BEM NTPU3MBI U THPAMHUJIBI TIO
WX DJIEMEHTaM .

IIpyuMeHATHb 00BEM UIsl pEeIICHUsT CTepeoMe-
TPUYSCKHUX 3a7a49 U JUIsI HAXOXKIASHUS TeoMe-
TPUYSCKUX BEJIUYHH .

Moae/MpoBaTh peajibHbIe CUTYallMH Ha SI3BIKE
reoMeTpuH, UCCAEeA0BATh [TOCTPOCHHBIC
MOJIEJIH C UCITOJIb30BAHUEM I'€OMETPHUUECKUX
MOHSITUN

l'lom'opel-me: Ce4yeHuH,
PaCCTOAHUA U YIJIbl
(849)

IlocTtpoeHue ceueHuili B MHOrOrpaH-
HUKE .

Brruncnenue paccTosiHUM: MEXIy
JIByMsI TOYKAMH, OT TOYKH JI0
OpPSIMOM, OT TOYKHU 0 MIOCKOCTH;
MEXAY CKPELIMBAIOLIUMHUCS HPSIMbI-
MH .

BprunciieHue yrioB: MeX1y CKPEIu-
BAIOIIMMHMCS IPSIMBIMH, MEX/TY
NPSIMO M TNIOCKOCTBIO, JIBYI'PaHHBIX
YIJI0OB, YITIOB MEXIY IIJIOCKOCTSIMU

CTpOMTB ceueHHEe MHOTOTpaHHHKA METOJI0M
CIIEIOB .

JlaBaThb onpeje/ieHHe pacCTOSHUS MEXIY
¢durypamu .

HaxoauThk paccTosiHUE MEXy apajuieIbHbI-
MU IJIOCKOCTSIMU, MEXKIY INIOCKOCTHIO

U TIapaJuIeJIbHOM €i MpsIMOM, MEeXIy CKpEIlH-
BaIOIIUMUCS MTPSIMBIMH .

CTpoMTb JTUHEHHBIN yTroa ABYTPAaHHOTO yTIja
Ha YepTe’ke MHOTOTPAaHHUKA U HAXOJIUThH €ro
BEJINYHUHY .

HaxoauThb yIiibl MEX1y INIOCKOCTSIMU B MHO-
TOTpaHHHUKaX
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11 knacc (He MeHee 35 yacoB)

HasBaHue pasaena (TeMbl)
Kypca, (Ko/JIM4ecTBO 4acoB)

OcHOBHOE coaepKaHUe

OCHOBHBIE BH/bI JeATeJbHOCTH YYALUXCA

Tesia BpaleHus
(12 4)

Cdepa u map: LeHTp, paguyc,
JIHaMeTp; IUIOMAAb IOBEPXHOCTH
cheps! . BzanMHOE pacoIOKeHHE
chepsl ¥ INIOCKOCTH; KacaTeIbHAasI
IUTOCKOCTH K cepe; miomais
cdepsl.

N3o6paxxenue chepsl, mapa Ha
IIJIOCKOCTH .

Ceuenus mapa

AKTya/Iu3upoBaTh GaKkThl ¥ METOABI TUTAHU-
MCTpUH, PCIICBAHTHBIC TEMC, IPOBOAUTDH
aQHAJIOTUH .

JlaBaTh onpeaesieHUs chepbl U mapa, ux
LIEHTpa, paaunyca, imameTpa . Onpegensarb
chepy kak GpuUrypy BpalieHus: OKpY>KHOCTH .
HcciepoBaTh B3aHMHOE PaCIoOIOKEHUE chepbl
U TUIOCKOCTH, ABYX c(ep, HJIIOCTPUPOBaTh
9TO HA YEPTE)KAX U PUCYHKAX .
dopMy/IMPOBATH ONpeeiICHUE KacaTeIbHON
IJIOCKOCTH K chepe, CBOHCTBO U NPU3HAK
KacaTeJIbHOM TIOCKOCTH .

3HAKOMUTBCA C Ie0Ae3UYCCKUMU JTUHUSAMU Ha

chepe

IlunuHapruyeckast MOBEPXHOCTH,
o0pa3yrolne HHUINHAPUISCKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKOMN
noBepxHOCTH . LIMIMHIp: OCHOBaHMS
1 OOKOBasi TIOBEPXHOCTh, 00pa3yto-
1ast ¥ OCh; IJIOIIAlb OOKOBOIA

U TIOJIHOW IOBEPXHOCTH .
V300paxkeHne HWINHAPA HA IIOCKO-
cru . Pa3Béprka nuiauHapa .

Ceuenust muIuHApPa (TUIOCKOCTHIO,
napajuieIbHON WJIM TIEePICHIUKYIISIP-
HOW OCH IUJIMHAPA)

OGBACHATD, YTO HA3BIBAIOT LMINHIPOM,
Ha3bIBATh €T0 JIEMEHTHI .

H3y4aTh, 0GBACHATD, KaK MOJYy4YUTh LIUIHHAD
IIyTEM BpaIllEHHUs NPAMOYTOJIbHUKA .
BbIBOAUTH, MCIIOJIb30BATh (DOPMYJIbI JUIs
BBIYHCJICHHUS TUIOIIAH OOKOBOM IMOBEPXHOCTH
LUJIMH]PA .

H3yyaThb, pacnio3HaBaTh pa3BepTKy IWIHHAPA .
H306pakaTh IWIMHIP U €r0 CEYSHHUs IUIOCKO-
CTBIO, TIPOXOISIIEN Yepes3 ero och, nmapassieib-
HOW WJIM NIEPHEHIUKYIISIPHON OCH .

HaxoauTp miomagn 3THX CCUYCHUH .
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Moae/MpoBaTh pealibHbIe CUTyallud Ha SI3bIKE
reoMeTpuu, UCCJIeJ0BaTh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM I'€OMETPHUUECKUX
MOHSITUH

Konnueckast moBepXxHOCTB, 00pa3yro-
[IFe KOHUYECKOU MOBEPXHOCTH, OCh
¥ BEpIIMHA KOHUYECKOU MMOBEPXHO-
cru . KoHyc: OCHOBaHWE M BEpIIUHA,
o6pasyrolasi ¥ OCh; TUIOIIAb
GOKOBO M MOJIHOWM MOBEPXHOCTH .
VYceuéHHBIN KOHYC: 00pa3yroliue

W BBICOTA; OCHOBaHHUS W OOKOBas
MMOBEPXHOCTD .

W300paxkeHne KOHyca Ha IIOCKOCTH .
Pa3BépTka KoHyca .

CeueHnust KOHyca (IIOCKOCTHIO,
napajuieIbHON OCHOBAHUIO, U ILJIO-
CKOCTBIO, ITPOXOJISIICH Yepe3
BEPIIUHY)

OG'LHCHHTL, KaKoO€ TEJIO Ha3bIBAIOT KPYT'OBBIM
KOHYCOM, Ha3bIBATh €I'0 3JICMCHTHI .

HN3y4aTh, 06BACHATD, KaK MTOJIYYUTh KOHYC
l'[yTéM BpalieHUs MPsIMOYTOJIBHOTO TPEYTOJIb-
HHUKa .

H306pakaTh KOHYC U €ro CeYeHUs IIOCKO-
CTBIO, IPOXOSIIEH Yepe3 OCh, U INIOCKOCTHIO,
Hepl’leH}II/IKyHﬂpHOﬁ K OCHu.

H3yyaThb, pacrio3HaBaThb pa3BEPTKY KOHYycA .
BBIBOAUTH, HCIIOJIB30BATh ()OPMYJIBI JIJIsI
BBIYHCJICHHUS TJIOIIAAH OOKOBOW MOBEPXHOCTH
KOHYyca .

HaxoauThb niomanyu ce4eHuu, NpoxXoasimx
gyepe3 BEPUIMHY KOHYyCa HJIM NEPIEHIUKYISAP-
HBIX €0 OCH .

OGBSICHATD, KAKOE TEJIO Ha3bIBACTCS yCeUEH-
HBIM KOHYCOM .

H3y4aTb, 06 BACHATD, KaK €ro MoJy4uTh
MyTEM BpalICHHS NPSIMOYTOJIBHON TpaIeluu .
BBIBOAUTH, IPUMEHSTb GOPMYJITY 1151 BEIYUC-
JIEHUs TUIOLIAAU OOKOBOM OBEPXHOCTU
YCEUEHHOTO KOHyca

KomOunamus Ten BpamieHUs] ¥ MHO-
TOTPaHHUKOB . MHOTOIpaHHHK,
OIMCAHHBINH OKOJIO cepsl; chepa,

AKTyau3upoBaTh GakThl U METO/bI IIJIaHHU-
METPUH, PECIICBAHTHBIC TEME, MPOBOJAUTH
aHaJIOTHUH .
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IIpooonocenue

HasBaHmue pasaena (TeMbl)
Kypca, (Ko/IM4ecTBO 4acoB)

OcHOBHOE coaepXKaHUe

OCHOBHBIE BH/bI JeATeJbHOCTU YYALUXCA

BIIMCaHHas1 B MHOI'OTpaHHUK WJIA
B TCJIO Bpalll€HUs

PelmnaTh cTepeoMeTpUICCKUE 3a/1a9d, CBI3aH-
HBIC C TeJIaMH BpaICHUsI, IOCTPOCHUEM
CCUCHUI TeJ BpalleHUs, ¢ KOMOWHAIUSIMU TeJT
BpaIleHUs] © MHOTOTPAaHHUKOB Ha HaXOXJIie-
HUE TCOMETPUYCCKUX BEJIUYHH .
Hcno/1b30BaTh IPH PEIICHUH CTEPeOMeTpHYIe-
CKHUX 3aJ1a¥ TUITaHUMEeTpUIeCKue (haKThI

M METOJbI 3aJa4yy Ha BBEIYMCIEHHE M JOKa3a-
TEJILCTBO .

Moae/MpoBaTh peajibHbIe CUTYallMH Ha SI3BIKE
reoMeTpuH, UCCIEeA0BATh [TIOCTPOCHHBIC
MOJIEJIH C UCITOJIb30BAHUEM I'€OMETPHUYECKUX
MOHSITUN

06 BbEMBI TENT

(54)

ITonstue 00 06béMe . OCHOBHBIE
cBoiicTBa 0OBEMOB Tell .

OO0BEM HUIMHIpa, KOHYyCA .
OOBEM miapa u miIom@as chepst

AKTya/IM3upoBaTh (HaKThl 1 METO/IbI IUIAHH-
METPpUH, PEIICBAHTHBIE TEME, IPOBOJAUTH
aHaJIOI'uu .

BbIBOAUTH, NCNOJIb30BATh (HOpMYJibl 00BEMOB:
OPU3MBI, HUWINHApPA, IUPAaMUbI, KOHYCa;
yceu€HHOU MUpaMU/Ibl U YCEUEHHOTO KOHYCa .
PemaThb crepeoMeTpUuecKUe 3aa4H, CBSI3aH-
HbIE C BBIYMCICHUEM OOBEMOB .

P opMySIUPOBATH OIpeJIeICHUE IapOBOTO
CEerMeHTa, IAPOBOT'0 CJIOS, IIIaPOBOT0 CEKTOPA .
IMpuMeHATb GOpMYIIbI TSI HAXOXKICHUSI
00BEMOB IIAPOBOT'0 CETMEHTA, IAPOBOTO
CeKTopa
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TToo6HBIE Tena B MPOCTPAHCTBE .
COOTHOIICHHST MKy IUIOIIAISIMHA
MOBEPXHOCTEH, 00bEMaMH MOI0OHBIX
TeNn

PemaTthb ctepeoMeTpUdeCKUE 3a/1a9H, CBSI3aH-
HBIC ¢ 00BEMOM IIIapa U IUIOMAJBI0 ChHEpPHI .
Moae/upoBaTh peajibHBIC CUTYAIlMH Ha SI3BIKE
TEOMETPHUH, HKCCIEIOBaTh IOCTPOCHHBIC
MOJICJTH C UCTIOJIhb30BAHUEM T€OMETPHICCKUX
TMOHSITHH .

AKTya/Iu3upoBaTh (PakThl U METObI TIAHU-
METpPUH, PEIICBAHTHBIC TEME, IPOBOJIUTH
aHaJIOTHH .

PemiaTh cTepeoMeTpUUeCcKHe 3a/1a491, CBsI3aH-
HBIE C COOTHOIIICHHEM 00BEMOB M ITOBEPXHO-
cTell MoJOOHBIX TEJI B IPOCTPAHCTBE .
MoaeMpoBaTh pealibHbIe CUTYallMH Ha SI3BIKE
reOMETpUH, UCCIIE0BATh IOCTPOCHHBIC
MOJIEJIN C UCIOJIb30BaHUEM I'€OMETPUUYECKUX
MOHSITUN

BeKTopbI M KOOPAUHATHI
B NPOCTPAHCTBE
(104)

BekTop Ha miuockocTH M B IpOCTpaH-
ctBe . ClloKeHNE U BbIUNTAaHUE
BEKTOPOB . Y MHOKEHHE BEKTOPA Ha
yucio . Pa3noxxeHue BekTopa IO
TpEM HEKOMILJIAHAPHBIM BEKTOPaM .
IIpaBuno napamienenunena .
Pemenne 3amau, cBsi3aHHBIX C ITPHU-
MEHEHHUEM ITpaBUJI AeHCTBUU C BEKTO-
pamu .

IIpssmoyronpHass cucTeMa KOOPJIUHAT
B mipocTpaHcTBe . KoopauHaTtel
BekTopa . [Ipocreitmue 3agaun

B KOOpAMHATAaX . YTOJI MEXIy
BekTopamu . CKalsipHOe TPOU3BeEe-
HHE BEKTOpOB . Brrancienue yrios

AKTya/JIM3upoBaTh (aKThl U METObI IJIaHU-
METPpUH, PECIICBAHTHBIE TEME, IPOBOJAUTH
aHaJIOI'uu .

OnepupoBaTh NOHATHUEM BEKTOpP B MPOCTPAH-
CTBE .

®opMySIMPOBATD NPABUJIIO NapaUiesienuIieaa
MIPHU CI0KEHUU BEKTOPOB .

CKkJ1aABIBATh, BBIYUTATBL BEKTOPH, YMHOXKATh
BEKTOp Ha YHCIO .

H3y4yaTb OCHOBHBIE CBOMCTBa ATUX OINEpPAIUH .
JlaBaThb omnpeneneHue NPSIMOYTOJBHOW CHCTe-
MBI KOOPAUHAT B IPOCTPAHCTBE .

BbIpa3uThb KOOPAUHATH BEKTOpa 4epes
KOOPAUHATEI €r0 KOHIIOB .

BbIBOAUTD, UCNI0JIb30BATh GOPMYJIY JUTHHBI
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Oxonuanue

HasBaHmue pasaena (TeMbl)
Kypca, (Ko/JIM4ecTBO 4acoB)

OcHOBHOE coaepKaHUe

OCHOBHBIE BH/bI JeATeJbHOCTU YYALUXCA

MCXKAY NPAMBIMHU U INNTOCKOCTSAMHU .
KOOpZ[HHaTHO-BCKTOpHLIﬁ METO NIpH
pPE€HICHUU I'€OMETPUUIECCKUX 3a1a4d

BEKTOPA M PACCTOSHUS MEXKJTYy TOUKAMH .
BripakaTh ckalsipHOE NPOHU3BEIEHUE BEKTO-
pOB 4epe3 UX KOOPJUHATHI, BEIYUCIIATE YTOJI
MEXIy JBYMsI BEKTOPaMH, IBYMs MPSIMBIMU .
HaxoauTh yroi Mex1y NpsiMOH U TIOCKO-
CTBIO, YTOJI MEXKJTY IBYMSI IIIOCKOCTSIMU
AHAJINTUYECKUMHU METOJIAMH .

BBIBOAUTB, HCIIO/Ib30BAaTh GOPMYJIy paccTosi-
HHUSI OT TOYKH JIO MIIOCKOCTH

IloBTOpEHME, 06061 EeHNE
Y CCTeMaTH3anua 3HaHi
(8u

OcHoBHBIE PUTYPBI, (DAKTBI, TEOPEMBI
Kypca NJIaHUMEeTPUH . 3a1auu
IJIAHUMETPHUHU U METObI UX pellle-

HHA .

OcHoBHbIE GUTYPBI, PaKTBI, TEOPESMBbI
Kypca CTepeoMeTprH . 3a1adu
CTePEOMETPUHU U METO/IbI UX pellie-

HUA

PemiaThk npocreiiiive 3aaa4i Ha HAXOXKICHHUE
JUTMH U YIJIOB B T€OMETPUYECKUX UTypax,
IpUMEHsITh Teopemy Ilndaropa, Teopembl
CHHYCOB U KOCHHYCOB .

HaxoauThb miomags MHOTOYTOJNIBHHKA, KPyTa .
Pacno3HaBaTh 11oj00HbIe PUTYPBI, HAXOINUTh
OTHOILUCHHUSI JUTUH U [UIOIIAIeH .
HcnoJsib30BaTh IpU PELICHUU CTEPEOMETpHUYE-
CKHUX 3a71a4 (HaKkThl U METOABI INIAHUMETPHHU




PABOYASA MPOrPAMMA
YYEBHOT'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA»

UEAN U3YYEHUA YHEBHOIO KYPCA

V4eGHbIil Kypc «BeposiTHOCTh M CTaTHCTHKa» 0Ga30BOr0 YpPOBHsI
SIBJISIETCSl MPOJOJDKEHHUEM W Pa3BUTHEM OJHOMMEHHOIO Y4YEeOHOTO
Kypca 0a30BOTO ypOBHsSI OCHOBHOW mIKOJbl . Kypc mpenHaszHaueH
st GOPMHUPOBaHHUS Y OOYYarOIMIMXCS CTATUCTHYCCKOW KYJIBTYPhI
M MOHUMaHHUS POJIM TEOPUH BEPOSITHOCTEH KaK MaTeMaTUYECKOTO
WHCTPYMEHTA JJII U3YyUYCHUST CIyYaWHBIX COOBITHN, BEIMYUH U MPO-
neccoB . [lpu m3ydyeHUH Kypca oOOramaroTcsi NpeacTaBiIeHUs yda-
IIUXCSI O METOJaX MCCIENOBaHUS M3MEHUYMBOTO MHpPA, Pa3BHUBAETCs
IIOHMMAaHHUEC 3HA4YUMOCTHU U O6I_HHOCTI/I MAaTCMaTHYCCKHUX MCTOJ0B
MO3HAHUSI KaK HEOThEeMJIEMOW YacTH COBPEMEHHOI'O €eCTECTBEH-
HO-HAy4YHOI'O MHUPOBO33PEHUS .

CogeprkaHue Kypca HaIlpaBICHO Ha 3aKpeIUIeHWe 3HaHWH, IOJy-
YCHHBIX MNpHU H3YUYCHHU Kypca OCHOBHOM MHIKOJIBI M Ha Pa3BUTHUC
Hpe}lCTaBJ’[eHI/Iﬁ o CJ'Iy'—IaﬁHBIX BCJIMYHMHAX W B3aUMOCBA3AX MEXIAY
HUMH Ha Ba)XXHBIX IpUMEpaX, CIOKETHl KOTOPBIX ITOYEPHHYTHI H3
OKpYy’Karolero mupa . B pesynbrare y o0y4aromuxcs J0JKHO chop-
MHUPOBATHCSI TIPEJICTABJICHUE O HauboJiee yNnoTpeOUTeIbHBIX U 00-
IIUX MaTEMaTHYECKHX MOJIEISIX, HCIOJIb3yeMBbIX ISl OIHCAHUS
AHTPONIOMETPHUYECKHUX M JeMOrpa)M4ecKUX BEJIMYHH, ITOTPEIIHO-
CTeil B Pa3jIMYHOTO pOJia U3MEPCHUAX, JUIUTEIBHOCTH Oe30TKa3HOU
paboThl TEXHUYECKHUX YCTPOWCTB, XapaKTEPUCTUK MaCCOBBIX SIBJIE-
HUM U TIPOIIECCOB B OOIIECTBE .

B cooTBeTcTBHM ¢ yKa3aHHBIMHU LEISIMHU B CTPYKType y4eOHOTro
Kypca «BeposiTHOCTH M CTAaTHUCTHKa» CpeIHEH IIKOJIbl Ha 0a30BOM
YPOBHE BBIACICHBI CIIEAYIOIINE OCHOBHBIE COAEPIKATEIbHBIC JIUHUH:
«Cry4daliHpie COOBITUSI W BEPOSTHOCTH», «CraydallHple BEITWYUHBI
¥ 3aKOH OOJIBIINX YHUCEI» .

Baxnyro actp Kypca 3aHHMaeT HW3y4YeHHE TI€OMETPHYECKOTO
1 OMHOMHUAJIBHOTO paclpelieJIeHud U 3HAKOMCTBO C UX HEIPepbIB-
HBIMH aHaJOTaMH IIOKa3aTeJIbHBIM M HOPMAaJIbHBIM pacIpeJieICHH-
SIMH .

Conepxxanne muaNN «CrydafHbIE COOBITHUS M BEPOSITHOCTI CIY-
)KAT OCHOBOH st (OPMHUPOBAHUS TIPEIACTABICHUUA O pacmpeneie-
HUU BEPOATHOCTEH MEXJIy 3HAYCHUSIMH CIy4YalHBIX BEJIMYHH,
a TaK)Ke 3Ta JWHUA HeoOxoamMma Kak 0a3a JUIsl M3y4YeHHs 3aKoHa
OonpIIMX YHcell — (YHIaMEHTAIBHOIO 3aKOHA, JEHCTBYIOIIETO
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B IPHUPOJE U OOIIECTBE U MMEIONIETOo MaTeMaTHYecKyro ¢hopmMann3a-
nuio . CaMm 3aKOH OOJIBIIMX YHCEJI IMpPEJUIaraeTcsi B 03HAKOMUTEb-
HOW ¢dopMe C MHUHUMAIBHBIM HMCHOJIB30BAHHEM MaTEMaTHYECKOTO
bopmanusma .

TeMbl, CBA3aHHBIE C HENPEPHIBHBIMHU CIy4YallHbIMU BEJIHWYHWHAMU,
aKIEHTUPYIOT BHHUMAaHHE IIKOJBHUKOB Ha OINMCAHUM U HU3yUYEHUU
CITy4alHBIX SBJIEHUU C MOMOIIBIO HENPEePBhIBHBIX (GyHKIUN . OCHOB-
HO€ BHHMAaHME YyJIeJsieTcsl IMOoKa3aTeJbHOMY M HOpPMaJbHOMY pac-
OpeAesieHusM, MpHU 3TOM IIPEANOoJIaraeTcs O3HAKOMHUTEIbHOE H3Y-
HyeHHe marepuaiia 0e3 J0Ka3aTelIbCTB MPUMEHSIEMbIX (DaKTOB .

MECTO KYPCA B Y4EBHOM MJIAHE

B y4eOHOM IUTaHE Ha U3y4YeHHUE Kypca «BeposiTHOCTh U CTaTUCTH-
Ka» Ha 0a30BOM YpOBHE OTBOAMTCS | y4eOHBIN Hac B HEJIENIO B Te-
YeHHe KaXXJ0ro roaa ooy4deHwus, Bcero 70 ydeOHBIX 4acoB .

MNAHWPYEMBIE MPEAMETHBIE PE3Y/bTATBI
OCBOEHMS PABOYEW MPOrPAMMbI KYPCA
(MO FOZAM OBYYEHMS)

IIpenmeTnble pe3yJibTaThl OCBOEHUSI Kypca «BepositHOCTh U cTa-
tuctuka» B 10—11 xaccax OpUeHTHPOBAHBI Ha JOCTHIKEHUE YPOB-
Hsl MaTeMaTH4Ye€CKOH I'paMOTHOCTH, HEOOXOIMMOTO Ui YCHEIIHOTO
pelieHus 3aj1a4y U npodJieM B pealbHOM KHU3HU U CO3/IaHUE yCIIOBUU
JUISI X OOLIEKYJIbTYPHOTO Pa3BUTHS .

OcBoeHune yueOHOTro Kypca «BeposiTHOCTh M CTaTUCTHKa» Ha Oa-
30BOM ypOBHE cpeAHero olmiero oOpa3oBaHMs IOJDKHO OOSCIedH-
BaTh JOCTIKEHHE CIEeAYIOIINX IMPEeIMETHBIX O0Opa30BaTeLHBIX pe-
3yJIbTATOB:

10 knacc

6 UnuTaTh W CTPOUTH TAOJHMIBI U JHATPAMMBI .

6 OriepupoBaTh NOHATHIMH: CpefHee apudmeTHyeckoe, MeauaHa,
HauOoJIbIllee, HAaMMEHbIIee 3HAadYeHHE, pa3Max MacCHBa YHCIO-
BBIX JTaHHBIX .

6 OmrepupoBaTh MOHATHSIMH: CIIy4alHBIH JKCHEPUMEHT (OIIBIT)
U CcIiydaliHOe COOBITHE, DIIEMEHTApHOE COOBITHE (DIIEMECHTApPHBIHN
HCXO0J) CIy4YallHOTO ONbITa; HAaXOJHWTh BEPOSTHOCTH B ONBITaxX
C PaBHOBO3MOYHBIMHU CITy9aWHBIMH COOBITHSIMU, HAXOJIUTH M CPaB-
HHUBaTh BEPOSITHOCTH COOBITHI B M3YYEHHBIX CIyYailHBIX JKcCIe-
pUMeHTaX .
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6 Haxonute m (popMynnpoBaTh COOBITHS: NEepeceueHrue U OO0bemu-
HEHHUE NaHHBIX COOBITHN, COOBITHE, TPOTHUBOIIOJIOXKHOE JTAHHOMY
COOBITHIO; TOJB30BAaThCA AHarpaMmamMu OJinepa U GopMyJioi
CJIO’KEHUSI BEPOSITHOCTEH IMPpU pelIeHnM 3aaad .

6 OnepupoBaTh MNOHSTHUSIMH: YCJIIOBHAsi BEPOSITHOCTH, HE3aBHCH-
MBbI€ COOBITHS; HAXOAUTH BEPOSITHOCTH C IOMOIIBIO TIPaBUjIa yM-
HOYXEHHSI, C TIOMOIIBIO JIepeBa CIIy4YalHOTro OIbITa .

6 IIpuMeHsITh KOMOWHATOPHOE IPAaBUIO YMHOXKECHHS IPU PEIICHUHU
3a/1a4.

6 OmnepupoBaTh MOHSITHSIMH: HCIIBITAHWE, HE3aBHCHUMBIC HCHBITA-
HUSI, CepUs UCTIBITAHUM, yCleX W HeyJ/ada; HaXOJIUTh BEPOSITHO-
CTH COOBITMH B CEpUM HE3aBUCUMBIX HMCHBITAHUW 10 MEPBOTO
ycriexa; HaxXOJIUTh BEPOSITHOCTH COOBITHH B CEpPUU HMCIBITAHUU
bepuynnu.

6 OmnepupoBaThb NOHATHSMH: CJlydallHash BeJHM4YHMHA, pacripeiese-
HUE BEPOATHOCTEH, nquarpamMma pacrpe/lelICHus .

11 knacc

6 CpaBHUBATh BEPOSITHOCTH 3HAUYCHUIN CIy4alHONW BEJIWYHHBI IIO
pacupeeCHUIO WJIM € IOMOIIBI0 JUarpamM .

6 OmnepupoBaTb IMOHSITHUEM MAaTEMaTHYECKOTO OXKHUIAHUsS; IMPUBO-
JUTh TIPUMEpPBI, KaK IPUMEHSIETCS MaTeMaTHYeCKOe OXXHJaHUE
cllyqaliHOW BEJIMYHMHBI HAaXOJAUTh MaTeMaTHYECKOEe OKHUIAHHUE IO
JJAHHOMY pacIpeaesICHUIO .

6 MeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHCEIN .

6 lMeTb mTpe[CTaBIEHHE O HOPMAJIBHOM pacCIpelelICHUH .

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHUA)
10 knacc

IIpencraBieHue TaHHBIX ¢ TOMOIIBIO Ta0IUI U quarpamm . Cpen-
Hee apudmernyeckoe, MeAuaHa, HanOoJIbIIee U HaMMEHBbIIee 3Ha-
YeHHUs, pa3Max, JUCHEPCHUS M CTaHIapTHOE OTKIOHEHHUE YHCIOBBIX
HabOPOB.

CrnydaiiHble DJKCIEPHUMEHTHI (OMNBITHI) W CIIydaifHbIe COOBITHUSA
DneMeHTapHbIe COOBITHS (MCXOABI) . BeposTHOCTH ciydaifHOTO co-
ObiTus . Bnm3ocTh 9acTOTBHI M BEPOSTHOCTH coOOBITHH . CiydaifHbIe
OIBITBl C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSMH . Bepo-
SITHOCTH COOBITHH B ONBITaAX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU .
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Omnepanuu HaJl COOBITHSIMU: TiepecedeHre, oObenMHEHHE, IMPOTH-
BOIIOJIOXKHBIE CcOOBITHS . Jlmarpammel Ditnepa . dopmyna cioxeHus
BEPOSITHOCTEM .

VYcnoBHasg BEpOSTHOCTh . YMHOXKEHHE BeposTHocTed . [lepeBo ciy-
yaiiHoro skcrnepuMenta . dopmyna momHod BeposiTHocTH . HesaBu-
CUMBIE COOBITHS .

KombOunatoproe mpaBwio yMHOXeHHs . IlepectaHoBkM u  akro-
puan . Ywucno coueranuit . TpeyronapHuk Ilackans . Popmyna OuHO-
Ma HproToHa .

BunapHblii ciyuyaiiHblii OnBIT (MCIBITAHWE), yCIIEX M Heyjaada
HesaBucumsble wucneiTanus . Cepust HE3aBUCUMBIX HCIBITAHUM 10
nepBoro ycrnexa. Cepus He3aBUCUMBIX HCHBITaHUNW bepHynnu .

Cnyuaiinas BenuuuHa . PacnpeneneHue BeposTHoOcTed . Jluarpam-
Ma pacnpeaenenus . [Ipumepsl pacnpeneneHuil, B TOM YHCIE, TI'eo-
METPHYECKOE U OMHOMHAIBHOE .

11 knacc

Yucnossie XapaKTEPUCTUKU cnyqal‘/’mb{x BCJIMYUH: MareMaTHu4c-
CKOE€ OXKHJaHWe, NUCIEPCHUs U CTaHJAapTHOE OTKJIOHeHHe . Ilpumepsl
NPUMEHEHUSI MaTEMAaTUYECKOTI0 OKMJaHUsA, B TOM YHCIE B 3ajaudax
W3 TOBCEIHEBHOW JKM3HHM . MareMaTrHdeckoe O)KHJIaHue OWHapHOU
CllydallHOM BeJIMYMHBI . MaTeMaTH4ecKOe OXHUAAHUE CYMMBbl Clly-
yaWHBIX BEJIMYMH . MaTemMaTHUecKoe OXKMJaHWE M JAHMCIEepCHsl Ieo-
METPUYECKOTO U OMHOMHAIBHOTO PACHpEEIICHUH .

3aKoH OOJIBIIINX YHCEI U €ro POJib B HAyKe, MPUPOJIE U OOIIECTBE .
BbIOOpOYHBI METOA HUCCIIeJOBAHUH .

IIpuMepbl HenmpepbIBHBIX Ciay4yailHbIX BeauuuH . [loHsitue o 1uioT-
HOCTHU paclpelelIeHust . 3ajadu, NPUBOJAIIME K HOPMaJIbHOMY pac-
npenenenuto . [IoHsiTHE 0 HOPMATBHOM pACHpPENCICHUH .
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TEMATUYECKOE MNAHMPOBAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHUA)
10 knacc (He meHee 35 y)

HasBaHmue pasgesa (Tembl)
(xomM4ecTBO YacoB)

OcHOBHOeE coeprKaHue

OcHOBHBIE BUABI
AeATeJbHOCTH 00y4alomuxcs

IIpeacraB/ieHUe JAHHBIX

M OmHcaTe/ibHasl CTaTUCTH-
Ka

(44)

IIpencraBieHne TaHHBIX C TOMOIIBIO
Tabiun 1 nuarpamM . CpenHee
apudmerndeckoe, MeIaHa, Hau-
OoJplliee 1 HAaWMEHbIIIee 3HAYCHUSI,
pasMax, JUCIIepcusi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

HN3BaekaTb MHPOPMALMIO U3 TaOIHI U THa-
rpaMM, MCIOJIb30BaTh TaOJIUIBI U AUArpaMMBbl
JUTSL TIPE/ICTABIICHUS] CTATUCTHYECKNX JTAHHBIX .
HaxoauTh onrcaTeIbHbIe XapaKTEePUCTUKH
JIAHHBIX .

BbiaBMraTh, KpUTUKOBATh TMNOTE3bI O Xapak-
Tepe CIy4alHOW M3MEHYHMBOCTH U ONPEJICIISIO-
mux e€ pakropax

CyryyaliHbI€ ONBITHI

U cJIy4yaliHble COOBITHS,
ONbITHI C pPABHOBO3MOXK-
HBIMH 3JIEMEHTapPHBIMH
HCX0aMH

(34)

CrnydaifHble SKCIEPUMEHTBI (OTIBITHI)
U Ciy4JaiiHbple COOBITHS . DieMeHTap-
Hble coObITHs (MCX0bI) . BeposiT-
HOCTh CIIy4aitHOTO coObITHs . Beposit-
HOCTH COOBITHH B OIBITAX C PABHO-
BO3MOJKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH .

TTpakTtuyeckast pabora

Bb1aeiaTh Ha IpUMepax ciiydaiiHble COOBITHS
B OIMCAaHHOM CIJIy4aliHOM OIIbITE .
dopMyIMPOBATH YCIOBUS NIPOBEJICHUS
CIIy4aifHOTO OombITa .

HaxXoAUTb BepOSATHOCTH COOBITHUH B OMBITAX

C PaBHOBO3MO>XXHBIMHU UCXOAAaMHU .
MoesimpoBaTh ONBITHl C PAaBHOBO3MOXXHBIMH
JJIEMECHTApPHbBIMHU UCXOJaMU B XOJAE€ IMpaKTU4YC-
CKOM paboThI

Onepanuu HaJi COGBITUSA-
MM, CJIO’KEHUE BEpPOSTHO-
creu
(349)

Ornepanii HajJ COOBITHUSIMU: Tepece-
JyeHHne, 00beJUHEHUE COOBITHIH,
MPOTHUBOIIOJIOXHBIE COOBITHS .
Huarpammsl Ditnepa . Dopmyna
CJIOJKEHMSI BEPOSITHOCTEHN

Hcnosib30BaTh 1uarpaMMbl Diliepa U ciaoBec-
HOE OIMHCaHWe COOBITHUH It POPMYIITHPOBKH

1 U300pakeHusl OOBESIUHEHUsSI U TIEPECeUYSHUS
COOBITHIA .

PeniaTthb 3aja4M C UCIIOJIL30BaAHUEM (POPMYJIBI
CJI0’KE€HUSI BEPOSITHOCTEN




09

ewwedlodu BehoQRJ

Oxonuanue

HasBaHmue pasgesa (Tembl)
(xo/1M4ecTBO YacoB)

OcHOBHOE coaepXKaHUe

OcHOBHBIE BUABI
AeATeJbHOCTH 00y4aloluxcs

Ycsi0BHas BEpOATHOCTD,
JAepeBo CJIy4alHOro
onbITa, opMyJia NOJTHOM
BEPOSAATHOCTU U HE3aBHCH-
MOCTb COOBITHI

(64)

VYcioBHas BEPOSITHOCTD . Y MHOJKEHUE
BeposiTHocTel . JlepeBo citydaifHOro
skcnepuMenTta . @opmyra moaHoH
BeposiTHOCTH . HesaBucuMmbie coObI-
THSI

PemaThb 3aa4M Ha HaAXOXKJICHUE BEPOSITHO-
cTeil coOBITHH, B TOM YHCIIE YCIIOBHBIX C ITOMO-
IIBI0 JIepeBa CIyJaifHOTO OMBITA .

OnpesensiTh HE3aBUCUMOCTh COOBITHH TTO
¢opmyIie 1 10 OpraHu3aIuy CIIy4aifHOro
OIbITa

Js1eMeHTbl KOMGUHATOPH-
KM (4 4)

Komb6unaTtopHOe paBHiIO yMHOXe-
Hus . [lepecTaHOBKH U (haKTOpHAT .
Yucno couetanuii . TpeyroabHuk
TTackans . ®opmyna 6unoma HeroTo-
Ha

Hcnos1b30BaTh NpaBUIO YMHOKEHHS JUIs
nepeUnciICHus CcoOBITHI B CﬂyqaﬁHOM OIIBITEC .
Ios1b30BaThCA GOPMYIIOi M TPEYTOJIBHUKOM
IMackans mis onpeseeHus Yucia COYeTaHuH

Cepuu nocieJ0BaTeIbHBIX
HCNbITAHUH
(34)

BunapHblii ciiyyaliHBIN ONBIT
(ucnbITaHue), ycrex u Heyiaua .
HezaBucumsbie ucneitanus . Cepus
HE3aBUCUMBIX HCIBITAHUI 10
nepBoro ycriexa. Cepusi He3aBUCH-
MBbIX ucnblTanuil bepuynnu .
ITpakTuyeckas pabora ¢ UCIIOJIB30Ba-
HHUEM DJICKTPOHHBIX TaOJIHI]

Pa36uBaTh CIIOKHBIE YKCIEPUMEHTHI Ha
OT/EJIbHbIE UCIIBITAHUSA .

OcBavBaTb MOHATHSA. HUCIBITAHUE, CEpUS
HE3aBUCHMBbIX HCIIBITAHUH .

IIpuBOAUTH IPUMeEPHI cepuil He3aBUCHUMbBIX
WCHBITAHHH .

PemiaTh 3a/la4yy Ha IOMCK BEPOSITHOCTEN
COOBITHI B CepUU HUCIBITAHUN 10 IEPBOTO
ycnexa U B cepusax ucnbiTaHui bepnymnnu .
H3y4yaTh B X0/ie NpaKTU4eCKON paGoThI

C MCITOJIb30BAHUEM DJICKTPOHHBIX TaOJIHIL
BEPOSATHOCTH COOBITUH B CEPUSIX HE3aBHUCHMBIX
UCTIBITAHUN
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CinyyaiiHble BeJIMYUHbI
U pacnpejesieHus
(64)

Cnydailinas BenuumHa . Pactipenene-
HUe BeposiTHOCTeH . J[{lnarpamma
pacupenenenus . CymMMa U IIpou3Be-
JIEHHUE CllydyalHbIX Beau4uH . [Ipume-
pbl pacripefesieHuil, B TOM 4Yucie
TeOMETPUUYCCKOE U OMHOMHAIBHOE

OcBauvBaTh NOHATHA: cllyyaiiHas BEJIMYUHA,
pacmupeneneHue, Tabauna pacnpeaeseHus,
JHarpaMMa pacrupeaesieHus .

IIpuBOAUTE NPpUMeEPHI pacipeIe/ICHUl, B TOM
YHCIIe TEOMETPUYECKOT0 1 OMHOMHAIIBHOTO .
CpaBHMBATh pacnpeleseHUs CllydaiHbIX
BEJIMYUH

HaxoauThk 3HaueHUsI CyMMBbl U IIPOU3BEIECHUS
CIIy4ailHbIX BEJIMYMH .

CTpouThb U pacno3sHaBaTb I'€OMETPUUYECKOE

1 OMHOMMAJIBHOE paclpe/ieieHHe

060061eHEe U CUCTEMATH-
3an M 3HAHUH
(64)

OnucarenbHas cratuctuka . Ciryyaidi-
HBIE OIBITH U BEPOSITHOCTH CIIy4aii-
HBIX coObITHI . Onepannu Haj
COOBITUSAMU . DJIEMEHThI KOMOUHATO-
PHKH, CEpUU HE3aBUCUMBIX HUCIIBITA-
HUH

IIoBTOPATH H3ydueHHOE U BBICTPAUBATh
cucTemMy 3HaHUHU




o
N

ewwedlodu BehoQRJ

11 knacc (He MeHee 35 4)

HasBaHmue pasgesa (Tembl)
(xo/1M4ecTBO YacoB)

OcHOBHOE coaepKaHUe

OcHOBHBIE BUABI
AeATeJTbHOCTH 00y4aloluxcs

IloBTOpEHMEe, 06061 eHNE
U CUCTEeMaTHU3alys 3HaHU|
(44)

CiygaliHble ONIBITBI M BEPOSITHOCTH
ciaydJaitHeIx coObITHii . Cepun HezaBH-
CHUMBIX UcbITaHuil . CitydaliHble
BEJIMYMHBI U PacTIpeIeICHAs

IToBTOPATH H3ydyeHHOE W BBICTPANBATh
CUCTEMY 3HAHUM

MaTtemMaTH4ecKoe 0XKH/a-
HUe CJAy4YalHOH BeJINYHMHbI
(44)

TIpumepsl npuMeHeHHsT MaTeMaTH4e-
CKOT'0 OKHMJIaHWs (CTpaxOBaHHE,
norepest) . MaTemMaTH4eCKOE OXKHUA-
HUE CYMMBbI CIIy4YaiHbIX BEJIMYUH .
MaremaTnueckoe OKHIaHHE TeoMe-
TPUYECKOTO 1 OMHOMHUAIIBHOT'O
pacnpeneeHuit

OcBauBaThb NOHATHE MaTEeMaTH4YECKOIo
OXKUTaHUS .

IIpMBOAUTE 1 OGCYKAATh IIPUMEPHI IPUMEHEe-
HUSI MATEMAaTUYECKOTO OXXHUIaHus . Beramc-
JIATh MaTeMAaTUYECKOE OKHIaHUE .
Hcnos1b30BaTh NOHATHE MaTEMAaTUYECKOTO
0’KUJAHUS M €T0 CBOMCTBA NMPU PELIEHUHU

3a7a4.

HaxoauTh 110 U3BeCTHBIM (OpMyJIaM MaTeMa-
THUYECKOE OKMJAHHE CYMMBI CIIydalHbBIX
BEJIMYMUH .

HaxoauThp 1o u3BecTHbIM (GopMyliaM MaTeMa-
TUUYECKHUE OKMIAHUS CIIyYalHBIX BEJINYHH,
HUMEIOIINX T'€OMETPHUUECKOe U OMHOMHAILHOE
pacrpeneneHust

Jucnepcus M CTaHAAPTHOE
OTKJIOHEHMe CIy4aiiHoi
BeJINYMHBI

(44)

Jucrniepcus ¥ CTaHIAPTHOE OTKIOHE-
Hue . Jlucnmepcuu reoMeTpuyecKoro
1 OMHOMHUAQJIBHOTO PACIpEICIICHNUS .
ITpakTuyeckas pabora ¢ UCIIOJIB30Ba-
HHUEM DJICKTPOHHBIX TaOJIHI]

OcBauBaThb MOHATHU: IUCTIEPCHUs, CTAaHAAPT-
HO€ OTKJIOHEHHE CIy4YalHON BEIWYMUHBI .
HaxoauTh qucnepcuIo Mo pacipeiesIeHUIO .
HaxoauThb 1o u3BecTHbIM (hopMyraM Aucrep-
CHIO TEOMETPUYECKOTO i OMHOMHAIBHOTO
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pacrupeiesieHusI, B TOM YHCJIE B XOJI€ IIPAKTH-
4eCKOil pabOThI C UCITOIB30BAHUEM 3JIEKTPOH-
HBIX TaOJIMI]

3aK0H GOJIBIIHNX YHCEJT
(39)

3akoH OONbIINX YHCeN . Brioopou-

HBIH METOJI MCCIICIOBAHUM .
IIpakTnyeckasi paboTa ¢ UCIOJIb30Ba-
HUEM 3JICKTPOHHBIX TaOJIAIL

3HAKOMUTBCS C BBIOOPOYHBIM METOI0M
HCCJICJOBAHUSI COBOKYITHOCTH JaHHBIX .
H3y4aTh B X0 MPAKTHISCKON pabOTEI

C MCIOJIb30BAaHHUEM DJIEKTPOHHBIX TaOINI]
IIPUMEHEHHUE BBIOOPOYHOT'O METO/1a UCCIIe0Ba-
HUS

HenpepsiBHbIE CIyyaliHbIE
BeJIMYUHBI (pacnpejee-
HUA)

(24)

ITpumeps! HENPEPHIBHBIX CITyYaWHbIX
BenU4UH . OYHKIUS TUIOTHOCTH
pacnpenenenus . Papnomepnoe
pacrpeziejieHue U ero CBOMcTBa .

OcBaMBaThb NOHATHUS: HENIPEPBIBHAS CIyJal-
Hasl BEJIMUMHA, HENPEPBIBHOE paclpe/ielIeHue,
(pyHKIMS IJIOTHOCTH BEPOSITHOCTH .
IIpUBOAMTEL NIPUMEPHI HENPEPHLIBHBIX CIydYaii-
HBIX BEJIUYHH .

HaxoAUTb BEpOsSITHOCTH COOBITHI 1O JTaHHOM
(yHKIIMM TIOTHOCTH, B TOM YHCJIE PaBHOMEP-
HOI'O pacnpe/iesIeHus

HopmasnbHoe pacnpepese-
HUSA

(249)

3ajaun, NPUBOJSIINE K HOPMAJIBHO-
My pacnpezneieHuto . DyHKIus
IJIOTHOCTU U CBOMCTBAa HOPMAaJIBHOTO
pacripeieneHus .

IIpakTuyeckas pabora ¢ UCIIOJIB30Ba-
HHUEM DJICKTPOHHBIX TaOJIMI]

OcBaMBaTh MOHATHS: HOPMAaJIbHOE paclpejie-
JICHHUC .

Bbi1AeATh 10 ONMHCAHUIO CIydyaiiHble BEIUYHU-
Hbl, pacHpeienéHHble II0 HOPMAJIIbHOMY
3aKOHY .

IIp¥BOAUTEL NpHUMeEPBI 3a/1a4, IPUBOIALIINX

K HOpMaJbHOMY pactpeenenuto . Haxo-

JUTH YUCJIOBBIC XapaKTEPUCTUKHU HOPMaJIbHO-
TO pacrpeneeHus M0 U3BECTHBIM (OpMYy-
JlaM .

Pemats 3aa4u, CBA3aHHBIC C IPUMECHCHHUEM
CBOMCTB HOPMAJIBHOI'O paclpeiaeaeHuii, B TOM




¥9

ewwedlodu BehoQRJ

Oxonuanue

HasBaHmue pasgesa (Tembl)
(xo/1M4ecTBO YacoB)

OcHOBHOE coaepXKaHUe

OcHOBHBIE BUABI
AeATeJbHOCTH 00y4aloluxcs

YHCIIE€ C UCITOJIb30BAHUEM DIJIEKTPOHHBIX
TaOInIL

IloBTOpEHMEe, 06061 eHNE
U CUCTEeMaTHU3alus 3HaHU|
(16 4)

IIpencraBieHne JaHHBIX C TOMOIIBIO
TaOJIMI] M HarpamMM, onucaTelIbHas
CTaTHUCTHKA, OIBITHI C PABHOBO3MOX-
HBIMH 3JIEMEHTAaPHBIMH COOBITHSIMHU,
BBIUYHUCJICHHE BEPOSITHOCTEH COOBITHI
¢ npumMeHeHuem Gopmyit u rpadude-
CKHX METOJI0B (KOOpJIUHATHAS
npsimasi, IepeBo, guarpaMmma Ditje-
pa), ciay4yaliHbIe BEJIMYHUHBI U paclipe-
JIeJICHUSI, MAaTEMaTHYECKOe OXKHUIa-
HUE CIIy4aliHOU BEJIMYUHBI

IToBTOpPSATH U3yYEHHOE U BBICTPauBaTh
CHUCTEMY 3HAaHUIM
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