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®denepanbHas pabouas mporpaMma 1o yueoHomy npenMery «MareMmaTukay
(6a30BbIl ypoBeHb) (IpeaMeTHas 00acTh «MaremaTuka 1 nH()OpPMATHKAY ) BKITFOUAET
MOSICHUTENIBHYIO 3aMHCKY, COepKaHNe 00yUeHUs, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHUS
IPOrpaMMBbI 10 MaTeMaTHKe, TEMaTUYECKOEe TITAHUPOBAHHE.
[TosicHuTeTbHAS 3aMKMCKa OTpaXKaeT OOIIKeE TSN U 3a4a9H U3YUCHHSI MaTeMAaTHUKH,
XapaKTEPUCTUKY TICUXOJIOTHICCKUX TPEAMOCHUTOK K €€ N3YyUEHUIO 00yJarOIIMHUCS,
MECTO B CTPYKType Y4eOHOTO TTaHa, a TAKXKe MOIX0AbI K OTOOPY COMepiKaHmsl, K
OTIPENICTICHHIO TUIAHUPYEMBIX PE3YIbTaTOB.
Conepxanue o0yueHHUsT paCKPBIBACT COACPKATEIbHBIC JIMHUH, KOTOPHIC
MIPEJIararoTCs I 00SI3aTSIIPHOTO N3YYCHHS B KaXKIOM KJIacCe Ha YPOBHE CPETHETO
oO1iero o6pa3zoBaHMUs.

[Inanupyembie pe3ylbTaTbl 0CBOEHUS MIPOTPAMMBI 110 MATEMAaTUKE BKIIOYAIOT
JTUYHOCTHBIC, METAIIPEIMETHBIC PE3yJIBTaThI 32 BECh MEPHOJ] O0YUEHHUS HA YPOBHE
CpEeIHEro o0IIero 00pa3oBaHusl, a TAKKE MPEAMETHBIE JOCTHKEHUSI 00yJaroerocs: 3a
KaXKJIbIH 1071 00y4eHUs

HOACHUTEJIBHASA 3AIIUCKA
[IporpamMma o MaTemMaTuke Ha YpOBHE CPEHETO 0011ero 00pa3oBaHus
pa3paborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
MPENBABIAEMbIX K MATEMaTUYECKOMY 00pa30BaHMIO, U TPATULIUN POCCUICKOTO
oOpa3zoBanus. Peanuszanus nporpaMmsl o MaTemMaTuke o0ecIieurnBaeT OBJaJCHNE
KJIFOYEBBIMU KOMITETEHLIUSIMH, COCTABIISIOIMMH OCHOBY JUJISl CAMOPA3BUTHS U
HEIpPEPBIBHOTO 00pa30BaHusl, HEIOCTHOCTh OOIIEKYIBTYPHOIO, IMYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS JIMYHOCTU O0YUYaOIIHUXCS.

B nporpamMme 1o mareMaruke y4TeHbl UAEH U NMOoNoKeHUs: KoHuenuuu pa3BuTus
MaTemMaruueckoro oopasoBanus B Poccutickoit deneparuu. B coorBeTcTBHM €
Ha3BaHMEM KOHLETILIUH, MaTeEMaTHUYeCKoe 00pa30BaHUE JIOJKHO, B YACTHOCTH,
PEOCTABIATh KaXKIOMY 00yUaroleMycsi BOSMOKHOCTb JIOCTUKEHUS! YPOBHS

MaTeMaTH4YeCKUX 3HAHUN, HEOOXOAMMOTO JIJIs JalibHEHIIeN yCTIeNTHON AKU3HU B
obmiectBe. IMeHHO Ha pelieHue 3Toi 3a/1aun HalesIeHa IporpaMmma 1o MareMaTHKe
0a30BOr0 ypOBHSI.

B snoxy undposoit Tpancpopmaninu Beex chep 4e0BeYECKON AeITENbHOCTH
HEBO3MO)XHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 6a30BOi
MaTeMaTH4ECKOM MOJArOTOBKHU. YK€ B ILIKOJIE MAaTEMAaTHKa CIIy>KMT OIOPHBIM IIPEIMETOM
JUTSL U3yYEHHUS CMEKHBIX JTUCHUIUINH, a B )KU3HH MOCIIE IIKOJIbI peaibHOM
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00pa30BaHuE, YTO TpeOyeT NOTHOLEHHON
6a30Boi1 0011I€00Pa30BaTEIHLHOM MOATOTOBKH, B TOM YHCJIE U MAaTEMAaTUYECKOM. ITO
00yCJIOBJIEHO T€M, YTO B HAIIM JHU PACTET YUCIIO CHELMATBHOCTEH, CBI3aHHBIX C
HENOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B c(hepe SIKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTUYECKUX 00JIACTSIX, U J1aXKe B TyMaHUTapHbIX cepax. Takum oOpa3om, Kpyr
00y4aroIuxcs, 1151 KOTOPbIX MAaTEMaTUKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM,
CYILLIECTBEHHO PaCIIUPSAETCS.



[IpakTrueckas mojae3HOCTh MaTEMATUKX 00yCIIOBJIEHA TEM, YTO €€ PEeIMETOM
ABIISAIOTCS YH/IaMEHTAJIbHBIE CTPYKTYPbI HAIlIEro MUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYE€CTBEHHbBIC OTHOIICHUS OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEIACTBEHHOM
OTIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS HAYIHBIX U
TEXHOJOTHYEeCKUX uzeil. be3 KOHKpeTHBIX MaTeMaTUUeCKUX 3HAHUH 3aTPYyIHEHO
NOHUMAaHHUE MPUHIIUIIOB YCTPOUCTBA U UCIIOJIb30BAHUSI COBPEMEHHOU TEXHUKH,
BOCHPUSITUE U UHTEPIIPETALIMS pa3HOOOPa3HOM COIMATbLHOM, YKOHOMUUECKOM,
NOJMUTHYECKON nHpopManuu, ManodpheKkTHBHA TOBCETHEBHAS IPAKTUYECKAs
nesTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH JKM3HU MPUXOAUTCS BBITIOIHATH JOCTATOUHO
CJIOKHBIE PACUEThI U COCTABIIATh HECIIOKHBIE aITOPUTMBbI, HAXOJAUTh HY>KHbIE (POPMYJIbI
Y TIPUMEHSTH WX, BIAJETh IPAKTUICCKUMH MPUEMAMU TEOMETPUICCKUX U3MEPEHUN U
MOCTPOEHUM, YNTATh HHPOPMAIIHIO, TPEACTABICHHYIO B BUly TaOJIUIl, TUarpaMM U
rpaduKoB, )KUTh B YCIOBUAX HEOMPEAEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4YalHBIX COOBITHM.

ORHOBpPEMEHHO C pacliupeHueM chep NpUMEHEHUS] MaTEMATUKU B COBPEMEHHOM
oOwecTBe BcE€ 0osiee BaKHBIM CTAHOBUTCSI MaTEMaTHYECKUIM CTHIIb MBILLICHUS,
MPOSIBIISIONINIACS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce nzydeHus
MaTEeMaTHKHU B apceHal MPUEMOB U METOJIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCA UHIYKUUS U JEAYKIHs, 0000LIEHNEe U KOHKPETU3alusl, aHAIN3 U
CUHTE3, KJIacCu(PUKAIMA U CUCTEMaTH3alus, adcTparupoBanue u ananorusi. OObeKThI
MaTeMaTUYeCKUX YMO3aKIIIOUEHUH, MPaBUIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHHU3M JIOTHYECKUX TTOCTPOEHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
dbopmynupoBaTh, 000CHOBBIBATH U JIOKA3bIBAThH CYXKJECHUSI, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIITIEHUE. MareMaTuke MpUHAIIICKUT BeAyiast poib B GOPMUPOBAHUHU
ITOPUTMUYECKON KOMITOHEHTHI MBIITUICHHSI M BOCIIUTAHUM YMEHUI JIEHCTBOBATh T10
3a/IaHHBIM aJITOPUTMaM, COBEPIIICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBbIE. B
IPOLIECCE PELIEHUs 3a/1a4 — OCHOBHOM y4eOHOM AESTENbHOCTH Ha YPOKaX MaTEMAaTUKHU —
Pa3BUBAIOTCSA TBOpUYECKAs M MPUKIIAIHAS CTOPOHBI MBITUICHHUSI.

OOydenune mareMaTuke Ja€T BO3MOKHOCTh Pa3BUBATh Y O0YUAIOIIUXCSI TOYHYIO,
palMoOHANIbHYIO U HHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HauboJee MOAXOISAIINE
SI3LIKOBBIE, CAMBOJIMYECKHE, TpadMueCcKre Cpe/ICTBA JIJIsl BBIPAXKEHUS CYKIACHUN 1
HATJISITHOTO WX MPECTaBICHHUS.

Heob6xoarmbpIM KOMIIOHEHTOM OOIIIEH KYIBTyphl B COBPEMEHHOM TOJTKOBAaHUHT
ABJIIETCS 00IIee 3HAKOMCTBO C METOJJaMHU TTO3HAHUS JIEHCTBUTEIBLHOCTH,
Ipe/ICTaBIEHUE O MPEAMETE U METO/IE€ MAaTEMATUKH, €r0 OTJIIMYUS OT METO/IOB
€CTECTBCHHBIX M TYMaHUTAPHBIX HAyK, 00 0COOCHHOCTSAX MPUMEHEHHS MAaTEeMaTUKH JIJIS
pEIIeHNs HAyYHBIX W MPUKIIATHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTHIeCcKoe
oOpa3oBaHuE€ BHOCUT CBOH BKJIaJ B (hOpMHUpPOBAHUE OOIIEH KYIbTYyphl YEJIOBEKA.

N3yyenue mMareMaTuku CioCOOCTBYET ICTETUYECKOMY BOCITUTAHHUIO YETIOBEKA,
MMOHMMAHUIO KPacOThI U U3SIIIECTBA MATEMAaTHUYE€CKUX PACCYKJICHUI, BOCIIPUATHUIO
reoMeTpudeckux GopM, yCBOCHUIO U CUMMETPHUH.

[IpuoputeTHbIMU 1IETsIMH 00yueHus maTtemaTtuke B 10—11 kimaccax Ha 6a30BOM
YPOBHE SABIISIOTCS:



dbopMupoBaHUE IIEHTPATBHBIX MaTEMAaTHYECKUX MOHATUH (YKCIIO, BETMYHHA,
reoMeTpudeckas purypa, nepeMeHHas, BeposiTHOCTb, (PyHKITHUs), 00eCTIeUnBAIOIINX

MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHus 00y4arOIIUXCS;
Mo/IBeICHUE 00yYarOIMXCsl HA JJOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U

MaTeMaTHUKHU U OKPY>KaIOIIEro MUpa, TOHUMaHWe MaTeMaTHUKU KaK 4acTu 0O0Iei

KYJIETYpbI YEJIOBEUECTBA; PA3BUTHE MHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyJarommxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIICIOBATEIHCKAX YMECHUM,
KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yUCHHIO MAaTeMaTUKH; (hOpPMUPOBAHUE
(GYHKIIMOHAIBPHOM MaTreMaTH4eCKOi TpaMOTHOCTH: YMEHUS

pacno3HaBaTh MaTEMAaTHYECKUE aCEKThl B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX W IIpU
U3YYCHHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (hOPMYIIUPOBATh UX HA SI3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTH4eCKUEe MOJIEH, IPUMEHATh OCBOCHHBIN MaTeMaTUYeCKUi anmnapar s
pELIECHUs IPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLICHUBATh
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMHY JINHUSIMU cofiepkaHus MaTeMaTuku B 10—11 knaccax siBasioTCS:
«Hucna v BeIYUCIHEHUS», «Anredpa» («Anredpandyeckue BbIpaXXeHUsD, « YPABHEHHS U
HepaBeHCTBa» ), «Hauana maremarnyeckoro ananusa», «l'eomerpus» («l'eomerpuueckue
burypsl 1 UX CBOMCTBa», «/3MepeHne reoMeTpruuecKuX BEJIMUUHY), «BeposTHOCTH U
CTaTUCTUKa». /[JlaHHbIEC TUHUU PA3BUBAIOTCA MAPAJJIEIBHO, KAXJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT IPYrOi, a B TECHOM KOHTAaKT€ U
B3aumojiericTBun. Kpome 310oro, nx o0beAMHSET JIOThYecKasi COCTaBIsIroIas,
TPaJULMOHHO MIPUCYIIas MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U
conepskarenbHbie TuHUU. ChopmymupoBanHoe B DI'OC COO TpeboBaHue «BIaJcHHUE
METOJaMH J0Ka3aTeNNbCTB, AITOPUTMAMU PEILICHUS 33/1a4, yMeHue (hOpMyIUpOBaTh
OIPEEIICHUS], aKCHOMBI U TEOPEMbI, TPUMEHSTh UX, IPOBOAUTH 10KA3aTEIIbHbBIE
paccyXJIeHus B XOJI€ pELICHUS 3a/1au» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dbopMupoBaHUE JIOTHYECKUX YMEHUI pacnpeenseTcs o BceM rogam ooydeHus Ha
YPOBHE CPEIHETO O0IIEero 00pa3oBaHuUsl.

B cootercTBUn ¢ @PI'OC COO mareMaTuka siBIsieTCs 00s13aTeNbHBIM IPEAMETOM
Ha JaHHOM ypoBHE 0Opa3zoBanus. [I[porpaMMoii o MareMaTuke mpenycMaTpuBaeTCs
u3ydeHne yueoHoro npenmera «Maremaruka» B paMKax TPEX y4eOHBIX KypPCOB:
«Aurebpa ¥ Hayajga MaTeMaTUYECKOro aHaln3ay, «l eomeTpus», «BeposSTHOCTb U
cTaTUCTHKaY». DOpMHUPOBAHUE JTOTUYECKUX YMEHUM OCYIIECTBISIETCS HA POTSHKEHUH
BCEX JIET 00y4EHHUsI HAa YPOBHE CPEIHEro 00I11ero 00pa3oBaHus, a SJIEMEHTHI JIOTUKH
BKJTFOUAIOTCSI B COZIEP’KaHME BCEX HA3BAHHBIX BBIIIC YIEOHBIX KYPCOB.

OO01iee ynciao yacoB, PEKOMEHIOBAHHBIX JUISl U3y4YEeHHsI MareMaTuku — 340 4acoB:
B 11 kmmacce — 170 yacoB (5 4acoB B HEJNEIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSI ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHETI'O OBIIIETI'O ObPA3OBAHUS
N3ydyeHune mareMaTuku Ha YpOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHusl HAIIPABICHO
Ha JOCTHKEHHE 00yUYaIOIIUMHUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHHS YIEOHOTO MpeIMeTa.
JIMYHOCTHBIE PE3VJIBTATbBI

B pe3ynbrare u3yueHus MaTeMaTHKU Ha YPOBHE CpelHero 001iero oopa3oBaHus y
oOyuatoterocst OyayT chOpMHUPOBAHBI CICAYIONINE TUYHOCTHBIE Pe3yabTatThl: 1)
rpax/JaaHCKOr0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK O0YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMATHUYECKUX
O0CHOBax ()yHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUMN, IPOIIEAYP IPAKIaHCKOTO
oO1iiecTBa (BEIOOPHI, OMPOCHI U APYro€), yMEHNE B3aUMOEHCTBOBATH C COLIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUSMU U HA3HAYCHUEM; 2) MATPUOTUYECKOTO
BOCIIMTAHMSA:

c(hOpPMHPOBAHHOCTH POCCUMCKON TPAXKIAHCKOW UIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY M HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
MCII0JIb30BaHUE ITUX JIOCTIXKEHUM B APYTUX HAyKax, TEXHOJOTUSIX, chepax SIKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE AYXOBHBIX [IEHHOCTEH pOCCUICKOTO Hapoa, CHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOEHUE YCTOMYMBOTO OyaylIero; 4) 3CTeTUYeCKOr0 BOCIIUTAHMS
ACTETUYECKOE OTHOILICHUE K MUPY, BKITFOYast ACTETUKY MaTeMaTH4eCKUX

3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/a4, PEIIEHUH, pACCYKICHU, BOCIPUUMUYUBOCTh K
MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA; S) (pu3n4ecKoro
BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH YMEHHS IIPUMEHATh MaTeMaTHUECKHE 3HAHKS B HHTEpPEcax
3I0pOBOTO M 0€301MMacHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3JI0POBBIO (37I0POBOE NMUTAHKE, COATAHCUPOBAHHBIN PEKHUM 3aHITHH U OT/IbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), PU3MUECKOE COBEPIICHCTBOBAHUE TTPH 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIILHON JACATEIBHOCTHIO; 6) TPYA0BOT0 BOCIIMTAHMS:
TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOIIOOHS, HHTEPEC K Pa3INYHbIM
cdepam npodeccruoHaIbHON ASSITENbHOCTH, CBA3aHHBIM C MATEMATHUKOMN U €€
MPHIOKSHUSIMH, YMCHHE COBEPIIATh 0CO3HAHHBIN BBIOOp OyayIei mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTHYeCKOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHNUN BCEH KU3HH,



IFOTOBHOCTDH K dKTUBHOMY YYAaCTHIO B PCIICHHUUN IIPAKTHUYCCKHUX 3a1a4 MaTeMaTU4E€CKOM
HaITpaBJICHHOCTH,

7) SKOJIOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTUUYECKOM KYJIBTYPhl, TOHUMAHKE BIUSHHS COIUATBHO-
HKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBHOM Cpefibl, 0CO3HAHUE
100aJIbHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUEHTAIMS HA TPUMEHEHUE
MaTEeMaTHYCCKUX 3HAHUHN IS PEIICHUS 3a71ad B 00JIaCTH OKPYKAIOIICH Cpebl,
IJIAHUPOBAHUE MOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM I OKpYKaIOIIen
cpelbl; 8) HEHHOCTH HAYYHOT'O MO3HAHMS:
c(hOopMHPOBAHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIIECTBEHHOW MPAKTUKH, TIOHUMaHHUE MaTeMaTUYECKON HayKH Kak
chepbl YEIOBEUECKOU JIEITEIbHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIsl Pa3BUTHS
LUBUJIN3AILINH, OBJIAJICHHUE SI3IKOM MaTEMaTHKU U MaTeMaTUYEeCKOM KyJIbTypol Kak
CPEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U
UCCIIEAOBATENIbCKYIO JEATEIIbHOCTh UHAMBHUIYAJIbHO U B TPYIIIIE.

METAIPEAMETHBIE PE3VYJIBTATBI

B pe3ynbrare 0cBOCHHS MPOTpaMMBI TI0O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus y oOyuaromierocs OynyT chopMUpPOBAHBI METANPEAMETHBIC PE3YIbTATHI,
XapaKTepU3YIOIIHUECs OBIAJCHUEM YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JICUCTBUSIMU,

YHUBEPCATbHBIMH KOMMYHHUKAaTUBHBIMH  JIEHCTBHSIMHU U

YHHUBEPCAIBHBIMU PETYJIATUBHBIMU JCUCTBUSIMU.

ITo3HaBare/ibHbIe YHUBEPCAJIbHBIC YUeOHbIe eiicTBUSA Ba3oBbie
JIOTHYEeCKHe NeiiCTBUSA:

BBIABIISITh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKN MAaTEMAaTUYECKUX
00BEKTOB, MOHATHI, OTHOLIEHUN MEXAY MOHATUSAMU, (DOPMYIUPOBATH ONPENEICHUs
MOHSITUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS IS

000O0IIeHNS U CPaBHEHUSI, KPUTEPUU MTPOBOIMMOTO aHAJIN3a; BOCIPUHUMATD,
(bopMynMpoBaTh U MPeoOPa30BLIBATH CYKACHUS: YTBEPAUTEIbHbIC
U OTpHIaTeIbHbIC, €AIUHUYHbIC, YACTHBIE U 00ILIME, YCIOBHBIC; BIABISATh
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUUs B (pakTax, JaHHBIX,
HAOJIIOCHUSAX U YTBEPXKICHUSIX, TIPeIIaraTb KpUTEPUH 7Sl BBISIBICHUS
3aKOHOMEPHOCTEW U POTUBOPEUM; JEJIaTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB
JIOTUKH, IE€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE M OT IPOTHUBHOIO), BEICTPAUBATh APTyYMEHTALMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBObL;, BHIOUPATh CIIOCO0
peuieHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS, BHIOUPATH
HanboJee MOAXOIAIINMA ¢ YUETOM CaMOCTOSITENILHO BBIJICNIEHHBIX KpuTepues). bazoBbie
HCCIeA0BATeNbCKUE 1eCTBUA:



UCIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATENLCKUII HHCTPYMEHT MO3HAHUS,
(dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOLTUE IPOTUBOPEUHE, MPOOIEMY, YCTAHABIUBAThH
HMCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBAThH CBOIO TTO3HUIIHIO,
MHEHUE; TPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHKE
110 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTU4eCKOTro 0ObEKTa, SIBJICHUS, IIpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SIBICHUSIMU, TTPOLIECCAMU;
CaMOCTOSTENIbHO (hOPMYIIUPOBATh 0OOOIIEHUS U BBIBOJIBI 10 pe3yiIbTaTaM
MPOBEIEHHOTO HAOIONCHM S, UCCIIEAOBAHMS, OLIEHUBAThH JOCTOBEPHOCTD MOTYYSHHBIX
PE3yIBTaTOB, BEIBOIOB M 0000IIECHMIA; MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHE TIpoIiecca,
a TAK>Ke BBIJIBUTATh

MIPEATOJIOKEHUS O €T0 Pa3BUTUH B HOBBIX ycloBUsIX. PaboTa
¢ uHpopMaHen:

BBISIBIISITH Je(OUIMTHI HH(OPMAIIH, TaHHBIX, HEOOXOIMMBIX JJI OTBETA Ha BOMIPOC
U JIJIS peIeHus 3a7a49H; BRIOMpaTh HHPOPMAIIHIO U3 HCTOYHUKOB Pa3IMYHbIX THIIOB,
aHaJIU3UPOBATb,

CUCTEMAaTU3MPOBaTh U UHTEPIPETUPOBATh NUH(POPMALIMIO PA3IMUHbIX BUIOB U (HopM
MPECTaBICHUS; CTPYKTYpHUPOBaTh HHPOPMAIIHIO, IPEICTABIATH €€ B Pa3IMUHbIX
dbopmax,

WLTIOCTPUPOBATH rpauecku; OIEHUBATh HAAEKHOCTh HHPOPMAIIHH T10

CaMOCTOSITENIbHO CPOPMYIIHPOBAHHBIM
KpUTEPUsIM, CHOPMYIHUPOBAHHBIM CAMOCTOSITEIBEHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUA:
BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBUSMU
U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS 110 X0y PEIIEHUs 3a/1a41, KOMMEHTHUPOBAThH
NOJTyYEeHHBIN Pe3ysIbTaT; B X0/1€ 00CYXICHUS 3a7aBaTh BOMPOCHI 10 CYIIECTBY
o0cyxJ1aeMOM TeMBbI, TPOOJIEMbI, pelllaeMOM 3a/1aud, BHICKA3bIBATh UJEH, HALICTICHHbBIE
Ha MIOMCK PEILICHHUS, CONOCTABIATh CBOM CYKIECHHS C CY>KIICHUSIMH IPYTUX YYACTHUKOB
uanora, oOHapy>KMBaTh Pa3InyMe U CXOJCTBO MO3ULIMH, B KOPPEKTHOU popme
(dbopMyIMpOBaTh pa3HOIACHS, CBOU BO3PAXKEHUS; IPEICTABIATD PE3YJIbTaThl PEILICHHUS
3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BAaHMs, TPOEKTa, CAMOCTOSITEHLHO BEIOUpATh (popmar
BBICTYIUICHHUS ¢ YYETOM 3aja4 MPE3eHTALNUN U OCOOCHHOCTEHN ayTUTOpUH.

PerynsiTuBHBIE YHUBeEpPCcAJIbHbIE Y4eOHbIE JeiicTBUS CamMoopraHu3amus:

COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 3a]1aud, BEIOMPATh CIOCOO PEIIeHHUs C
y4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUI ¢ yu4ETOM HOBOM HHpopMaru. CaMOKOHTPOJIb,
IMOIHUOHATbHBIN MHTE/ICKT:

BJIa/IETh HABBIKAMU MO3HABATENIBHON Pe(IEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIBTATOB, BIAJIETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YIbTATA PEIICHHUS] MATEMAaTUY€ECKOM



3aJ1auu; IPEIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH TP PEIICHUU 33]auH,
BHOCHUTH KOPPEKTHUBEI B IEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HaWJICHHBIX OIMUOOK, BBISBICHHBIX TPYIHOCTEH; OIICHUBATh COOTBETCTBUE PE3yIbTaTa
IIEJTM ¥ YCIIOBUSAM, OOBSICHSTh IPUYHMHBI JOCTHKECHUS WU HETOCTKEHUS PE3YIbTaTOB
JESATEIIEHOCTH, HAXOIUTh OLITHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
CoBMecTHas 1€SITeJILHOCTh: TIOHUMATh U UCIIOJIb30BATh MMPEUMYIIIECTBA KOMAaHHOU U
WHIUBUTyJIbHON PaOOTHI TIPH peIIeHNN yUeOHBIX 3a/1a4, MPUHUMATh I1€JIb COBMECTHON
NEeSATEeTLHOCTH, TUNIAHWPOBATh OPTaHU3AINI0 COBMECTHON PaOOThI, pacTIpeAeISITh BUIBI
paboT, 10roBapuBaThCs, 00CYKAaTh MPOLIECC U Pe3yabTaT paboThl, 0000111aTh MHEHUS
HECKOJIBKHX JIFOJIeH; y4acTBOBaTh B IPYNIOBBIX (popMax padboThl (00CYXIeHHS, OOMEH
MHEHHUH, «MO3TOBBIC IITYPMbD» U UHBIE), BHITTOIHATH CBOIO 9aCcTh PaOOTHI U
KOOPJAMHHUPOBATH CBOM JICUCTBHSI C IPYTUMHU WICHAMH KOMaH/Ibl, OIICHHBATh KA4€CTBO
CBOETrO BKJIaJa B 00U IPOAYKT [0 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU
B3aMMO/JICHCTBUSI.

HNPEIMETHBIE PE3YJ/IBTATbDI

[IpeameTHbie pe3yabTaThl OCBOCHHUS MPOTPaMMBI 10 MaTeMaTHKE Ha 6a30BOM
YPOBHE Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus MPEACTABICHBI 110 ToaM 00yUeHHS
B paMKaXxX OT/ACJIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3iesiax MporpaMMbl 10

MaTeMaTHKe.

OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAS 3AIIUCKA
VYuebHbIil Kypc «Anredpa 1 Hauajaa MaTeMaTUYECKOTO aHAJIN3ay SIBJISIETCS OJTHUM
13 Han0oJiee 3HAYMMBIX B IIPOrpamMMe CpeHero o01ero oopa3oBaHus, TOCKOIBKY, C
OJTHOM CTOPOHBI, OH 00ECTIEYNBAET MHCTPYMEHTAIBHYIO 0a3y JIJIsl U3yUYECHHsI BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C IPYyTO CTOPOHBI, POPMUPYET JIOTHIESCKOE U
a0CTPaKTHOE MBITIUICHHE 00YyJaroIUXCs Ha ypPOBHE, HEOOXOIUMOM JJISI OCBOCHUS
y4eOHBIX KypCcOB HH(MOPMATHUKH, 00IIIECTBOZHAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax
y4eOHOT0 Kypca «Anredpa v Hayajia MaTEMaTHIEeCKOTO aHATN3a» 00yJaroIuecs
OBJIJICBAIOT YHUBEPCATIBHBIM SI36IKOM COBPEMEHHOM HAyKH, KOTOpas PopMyIupyeT
CBOM JIOCTIDKEHUS B MaTeMaTHIeCKOU (hopme.

Y4eOHbIi Kypc anreOpbl 1 Hayall MaTeMaTHYeCKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUTSL YCTICTITHOTO OBJIAICHUS 3aKOHAMU (DU3HKHU, XUMUH, ONOJIOTUH, TOHUMaHWSI
OCHOBHBIX TEH/ICHIIMI SKOHOMHKHU ¥ OOIECTBEHHOH XU3HU, TIO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh X B MTOBCEIHEBHOM KM3HU. B ToXe BpeMs OBlaeHIE
a0CTPAaKTHBIMH U JIOTUYECKH CTPOTHUMH MAaTEMaTHY€CKUMH KOHCTPYKIMSMU Pa3BUBACT
YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH UICTHHHOCTH YTBEPKICHMUS,



UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIINI0, aDCTparupoBaHUE U aHAJIOTHUIO,
dbopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MbIlIIeHHE. B Xo1e n3ydenus anreOpbl 1 HavYa
MaTEMaTUYECKOTO aHaJI3a Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHus 00yUaroIIrecs
MOJIy4arOT HOBBIM ONBIT PEIICHUS MPUKIIAHBIX 3a/1a4, CAMOCTOSITEIIBHOTO TOCTPOCHHUS
MaTeMaTHYeCKUX MOJENIeH peabHbIX CUTYallui U MHTEPIPETALIMH MTOTYYEHHBIX
pElIeHM, 3HAKOMSITCS C PUMEpaMU MaTeMaTUueCKUX 3aKOHOMEPHOCTEN B PUPO/IE,
HAayKe U B UCKYCCTBE, C BBLAAIOUIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMH U UX aBTOpaMHu.

Y4eOHbIi Kypc anreOpbl 1 Hauall MaTeMaTHYeCKOTo aHaau3a ooagaet
3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN peann3yeTcs Kak 4yepe3
y4eOHbII MaTrepual, CrocoOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
1 yepes crnenuduky yueOHo! AesTeIbHOCTH, TPEOYIOIIEH CaMOCTOSTENIbHOCTH,
aKKypaTHOCTH, MIPOJOJKUTENBHOW KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32
MOJTyYCHHBIN PE3yJIbTar.

B ocHoBe MeToauku oOyueHus anreOpe U HauyajgaM MaTeMaTUYecKoro aHajlu3a
JICKUT IEATEIbHOCTHBIN MPUHIIUIT 00yUeHHUS.

B cTpykType nporpammel 1o anreOpe v HadajaaMm aHajin3a BbIIEISIOTCS
CIIEYIOIIME COAEPKATEIBHO-METOAUYECKUE JIMHUU: «HHCIIa U BBIYUCICHUS,
«DyHkuMK 1 rpadukn», « YpaBHEHHs U HEpaBeHCTBa», «Hayana mareMaTnueckoro
aHanu3a», «MHOXKeCTBa 1 JJOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JMHUM U3Yy4aroTCsl Ha MPOTSHKEHUU ABYX JIET 00y4eHHUsl Ha YPOBHE CPEeIHEro 00ILEero
o0pa30BaHUsl, €CTECTBEHHO JOMOIHSS IPYT Apyra U MOCTETIEHHO HACHIIAsACh HOBBIMU
TeMaMH U pazaenamu. JlaHHbIi y4eOHbIN KypcC SIBISETCS HUHTETPAaTUBHBIM, ITOCKOJIbKY
o0beIMHSIET B ceOe collepKaHUEe HECKOJIbKUX MaTEMaTHUECKUX TUCLIUILIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTUYECKUM aHaJIN3, TEOPUS MHOXKECTB U apyrue. I1o Mepe Toro
Kak 00yuaroluecs oBIaJeBaroT Bc€ 0ojiee MMUPOKUM MaTEMaTUYECKUM almnapaToM, y
HUX TMOCJIE0BATENbHO (POPMUPYETCSA U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh
MaTEMaTUYECKY0 MOJIENIb PEAJIBHOW CUTYalllH, IPUMEHSATh 3HAHUS, ITIOJIyYCHHBIE B
y4ueOHOM Kypce «AureOpa v Hauajla MaTeMaTUYeCKOTO aHAIM3a, JJIsl PeIIeHUs
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHON MaTeMaTUYeCKON 3aJjauu, a 3aTeM
WHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YIIBTAT.

ConeprkarenbHO-MeTOANYECKAs IMHUSA «HHCIa U BBIYMCIIEHUSD 3aBEPIIACT
(dbopMHUpoBaHUE HABBIKOB MCTIOIb30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HaAyaTo Ha ypOBHE OCHOBHOTO 00111ero oopasosanusa. Ha ypoBHe cpennero oo1iero

oOpa3oBaHus 0c000€ BHUMaHUE yAeseTcss GOPMUPOBAHUIO TPOUHBIX BHIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOUIMX B ce0sl MCITOJIb30BAHUE PA3IUYHBIX (DOpM 3amucu
JNEUCTBUTEIBHOTO YHCIIA, YMEHHE PALIMOHAIBHO BBINOJIHATH IEUCTBUS C HUMH, JI€JIaTh
MPUKUKY, OLIEHUBATh pe3yabprar. OOyuaroiuecs NoayyaloT HaBbIKH MPUOIMKEHHBIX
BBIYHCJICHU, BBITIOJIHEHUS IEUCTBUIA C YUCIAMHU, 3aITMCAHHBIMH B CTAaHAAPTHOU (opme,
UCIIOJIb30BaHMSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.
ConepxarenibHast TMHUA « YPABHEHUS U HEPABEHCTBA) peallu3yeTcsl Ha
MPOTSKEHUU BCero o0yueHHUs Ha yPOBHE CPEIHET0 00I1ero 00pa30BaHusl, MOCKOJIBKY B
Ka)KJIOM pas3zesie NporpaMMbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYOIIMX 3a/1a4.



OOyuaronecs OBIaI€BAIOT PA3IMYHBIMU METOAAMH PEILIEHUS LEJbIX, PAIIMOHATBHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U X cucTeM. [loyueHHbIe yMEHUS UCTIOIB3YIOTCS IPU

UCCIIEIOBaHUU (DYHKIIMI C TOMOIIBIO MPOU3BOTHOM, PEIICHUH MPUKIIAJAHBIX 3a/1a4 U
3a/la4 Ha HaxOXkJICHHE HauOONbIIUX U HAUMEHBIINX 3HaueHul ¢pyHkuuu. JlanHas
coJieprKaTebHas JIMHUS BKIIIOYAaeT B ceOs Takke (popMUpoBaHUE YMEHUHN BBIMOIHATH

pacuéthl 1o popmynam, nmpeoOpa3zoBaHUs LIETBIX, PAIIHOHATIBHBIX, UPPALMOHAIBHBIX U

TPUTOHOMETPUYECKUX BBIPAXKECHHI, & TAK)KE BBIPAKEHUI, COAEPIKAILUX CTEICHH U
norapudmel. biarogaps u3yueHuio anredpanyeckoro Marepuaia npoucXoauT

JanbHeiIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS! 00Yy4aloIuXcs,

(OpMHUPYIOTCS HABBIKU JE€AYKTUBHBIX PACCYKICHUM, paOOThI C CHMBOJIbHBIMU
(opMaMu, IpeICTaBIECHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEHN B BUJIE PABEHCTB U
HepaBeHCTB. Anredpa npezuiaraet 3(p(HEeKTUBHbIE HHCTPYMEHTBI JUIsl pEIICHUs
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HAIVIHO JIEMOHCTPUPYET CBOU
BO3MO)KHOCTH KaK S13bIKa HAYKH.

CopnepxatenbHO-MeToAuYecKas TUHUA «DYHKIUHU U rpaduKm» TECHO
NEPEIUIETAECTCS C IPYTUMU JIMHUSIMU Y4€OHOT0 Kypca, HOCKOJIbKY B KAKOM-TO CMBICIIE
3a/1a€T NOCJEI0BAaTENILHOCTh U3YYEHUs MaTepraia. 3yduenne cTerneHHou,
NOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIUI, UX CBOWCTB U
rpaduKoB, UCTIONb30BaHUE QYHKIMHN ISl pELISHUS 3a]a4 U3 IPYTUX YUEOHBIX

MPEIMETOB U PEaNbHON KU3HHU TECHO CBA3AHO KaK ¢ MaTeMaTUYeCKUM aHaJIM30M, TaK U

C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 0o0JbII0€ BHUMAHUE YIEseTCs
(opMUPOBAaHUIO YMEHUS BbIpaxkaTb (popMysIaMu 3aBUCUMOCTH MEXIY Pa3IUYHbIMU
BEJIMYMHAMU, UCCIIEIOBATh MOTyYEHHbIE (PYHKIIMH, CTPOUTH UX Ipaduku. Marepuan

COJIEPIKATEIBHOM JIMHUM HALEJIeH HAa PAa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIINX
BbIpaXaTh 3aBUCUMOCTHU MEX]ly BEIMYMHAMHU B Pa3IMUHON opMe: aHaTUTHUECKOM,

rpaduueckoii u cioBecHoOM. Ero nzydenue crocoOCTByeT pa3BUTHIO alITOPUTMUYECKOTO

MBIIIICHUS, CIIOCOOHOCTH K 000OIICHUIO U KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTHUM.
ConepxarenbHast TnHusg «Hadana MaTeMarnyecKkoro aHain3a Mo3BOJseT
CYILIECTBEHHO PaCIIMPUTh KPYT KaK MaTeMaTH4YE€CKUX, TaK U MIPUKIIATHBIX 3a/a4,

JOCTYIHBIX 00YyYaIOIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTD UCCIIEI0BATh U
CTpOUTH rpa@uku QyHKINNA, ONpeaeasTh UX HauOOJIbIINE U HAUMEHBIIUE 3HAYCHHUS,

BBIYMCIIATH MJI0IIA M GUTYP U 00BEMBI TEJ, HAXOJUTh CKOPOCTH U YCKOPEHHUSI
npoueccoB. CoaeprkarenbHasi JUHHUS OTKPBIBAET HOBBIE BOBMOKHOCTH ITOCTPOEHUS

MaTeMaTUYECKUX MOJENIEH peaJbHbIX CUTYAlM, HAX0XKICHHS HAMJIYYILErO PEIICHHS B
NPUKJIAJAHBIX, B TOM YHUCIIE COLIMAIbHO-I3KOHOMUYECKHX, 3a/1auaxX. 3HAKOMCTBO C

OCHOBaMH MaT€MaTUYECKOT0 aHaln3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(opMaNbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh NPOSBIEHUS 3aKOHOB MAaTEMAaTUKHU B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaronyecs: y3HatoT O BBIIAIOIIUXCS pe3yibTaTax, MOTYYEHHBIX B X0/1€ PA3BUTHS
MaTEMaTHUKHU KaK HayKH, U UX aBTOpax.



ConepxaresbHO-MeTOAUYECKast TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA AJIEMEHTAM TE€OPUH MHOXKECTB. TeOopeTUKO-MHOKECTBEHHBIE MPEACTABICHUS
MIPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTEMaTUKH U MpeJiiaraloT Hanbosee
YHUBEPCAIBHBIN SI3bIK, O0BSTUHSIONINN BCE pa3Ieiibl MATEMAaTUKA U €€ TIPIIIOKCHUMH,
OHM CBSI3bIBAIOT Pa3HbIE MaTeMaTUYECKHE TUCUUIUTMHBI B eluHoe 1ienoe. [lortomy
BaYKHO JIaTh BO3MOXKHOCTb 00y4aronieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK
COBPEMEHHOW MAaTEMAaTUKHU U UCIIOIb30BATh €T0 JIJIsi BBIPAKEHUS CBOMX MbICIICH.

B yuebHoM Kypce «Anredpa v Hayana MaTreMaTH4eCKOro aHajanu3a» MPUCYTCTBYIOT
TaK)kKe€ OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHMS, KOTOPBIE MPU3BaHbI CPOPMUPOBATH
HaBBIKU MTOCTPOEHUSI MOJIETIEH PeabHbIX CUTYalUi, HCCIEIOBAHUS ITUX MOJEIEH C
MIOMOIIIBIO alIapara ajJredpbl U MaTEeMaTUYECKOTO aHAJIN3a U UHTEPIIPETALINT
MOJTyYEHHBIX Pe3yJIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KaXK/IbIM U3 pa3/iesioB
IIPOrpaMMBbI, TOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIMPOKO UCIIONIb3YeTCs IS
pelieHus NpUuKiIaaHbIX 3aaa4. [Ipu peniennn peanbHbIX MPAKTUYECKUX 3a7a4
oOyJaroniyuecs: pa3BUBaOT HaOIIOAATeIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCIIOJIb30BATh AHAJIOTHIO, 0000IATh U KOHKPETU3UPOBAThH
npoOiemy. JlesTenbHOCTh 10 ((OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a/1a4
OpraHu3yeTcs B MPOIECCE U3YUCHUS BCEX TEM YUEOHOTro Kypca «Anredpa v Hayasa
MaTeMaTUYECKOTO aHAIU3ay.

OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYeHUs Y4eOHOTo Kypca « Anredpa
¥ HavaJila MaTeMaTudeckoro ananusa», — 170 gacos: B 10 kiacce — 68 yacoB (2 yaca B
Henento), B 11 kinacce —102 vaca (3 yaca B HeeINi0).
COAEPKAHUE OBYUEHUSA
11 KJIACC Yucaa v BBIYHCTICHUSA
Harypanbubie u niensie yucna. [Ipu3Haku AeIUMOCTH HETbIX YHCEIL.
CreneHb ¢ pallMoHAJIbHBIM TTOKa3areneM. CBoiicTBa cTteneHu. Jlorapupm
yucia. JlecaTuuHble U HaTypaJIbHBIC JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA
[IpeoOpazoBanre BEIPAXKEHUIM, CONIEPIKAIINX JIOTAPU(PMBI.
[IpeoOpazoBanre BEIpKECHUIA, CONIEPIKAIINUX CTENIEHU C pallMOHATBHBIM
MTOKa3aTENEM.

[Ipumeppl TPUTOHOMETPUUYECKHUX HEPABEHCTB.
[Toka3arenbHble YPAaBHEHUS U HEPABEHCTBA.
Jlorapudmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMsbl TMHENHHBIX YpaBHEHUH. PelieHre NpukiaaHbiX 3a/1a4 ¢ HOMOIBIO

CUCTEMBI JIMHEUHBIX YPABHEHUM.
CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbLHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHeHnE ypaBHEHN, CHCTEM U HEPABEHCTB K PEUIEHUIO MaTEMaTH4YeCKUX
3aJlad U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U PeabHOM KU3HH.



DOyHKUUM U Tpaduku
Oynkuus. [lepuoanueckue pynkun. [I[poMexyTki MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMmbl 1 MUHUMYMBI QyHKIMHM. Hanbonbliee 1 HauMeHblee 3HaYeHUE (PyHKLIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKu.
[TokazarenpHas u gorapupmuyeckas QyHKIHH, UX CBOMCTBA U rpaduKH.
Hcnonp3oBanue rpadukoB GYHKIHUH s pEIIeHNs yPaBHEHUN U THHEHHBIX
CHUCTEM.
Hcnonb3oBanue rpadukoB GyHKUMA  JUIsI  HCCIETOBaHUS MIPOLIECCOB
Y 3aBUCUMOCTEH, KOTOPBhIE BOSHUKAIOT MPHU PEIICHUH 3a]1ad U3 IPYTUX YUYECOHBIX
IIPEIMETOB U peanbHOM xku3HU. Hayajia MaTeMaTn4ecKoro anajamnsa
HenpepoiBHble (yHKIMU. MeTOa HHTEPBAJIOB JJIs PELICHHS] HEPABEHCTB.
[IpousBonnas pyukumu. [‘eomerpruyeckuii u PU3NUECKUI CMBICT POU3BOTHOM.
[TpousBoaHbIe 371eMEHTAPHBIX PyHKIUNA. DOPMYIIbI HAX0XKIECHUS TPOU3BOIHOM
CYMMBI, [TPOU3BEIEHUS U YACTHOTO (DYHKITHIA.
[TpumeHeHre NPOU3BOIHOM K UCCIIEA0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxxieHne HanboapIero 1 HAMMEHbIIEro 3Ha4eHus: (PyHKIUH Ha
OTpE3KE.
[IprmeHenne MpON3BOAHOM ISl HAXOKICHHS HAUJTy4Ilero pEMEHUs B
MPUKJIAAHBIX 3a]1a4ax, ISl OMPEAEICHHsS] CKOPOCTH MpoLecca, 3aIaHHOT0 (hOpMYIIOi
WM TpaduKoM.
IlepBooOpa3znas. Tabauna nepBooOpa3HBIX.

WuTerpai, ero reoMmeTpuueckuil 1 pu3nuecKkuil cMbIci. Bbrunciienne nurerpasia
o ¢popmysne Herorona—JleliOnuia.

HPEAMETHBIE PE3YJIBTATBI

K koH1y o0yuenus B 11 kiaacce oOyyaromuics MONMyYUT CIAEAYIOIINE MPEAMETHBIC
pe3ynbrarel: Ynesia 1 BBIYUCTICHUSA:

OIICPpUPOBATH HOHATUAMMA: HATYPAJIIBbHOC, LICJIO0C YUCII0, UCIIOJIb30BATh ITPHU3HAKH
ACTIMMOCTH LECJIBIX YHUCCII, PA3JIOKCHHUC YU CJIa HA IIPOCTBIC MHOXKUTCIIN AJIA PCIICHU A
3aga4; OIICPHUPOBATh IMTOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM
IIOKa3aTcJICM,
OIICPHUPOBATH ITOHATHAMMU: J'IOFapI/ICI)M quciia, ICCATUIHBIC U HATYPAJIbHBIC

JorapuQMsbI.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSTH CBOMCTBA CTENEHU /JIs TpeoOpa30BaHus BbIpAXKEHUM, ONIEPUPOBAThH
NOHATHSMU: NTOKA3aTENbHOE YPABHEHNE U HEPABEHCTBO, PEIIATH OCHOBHBIE TUIIBI
MMOKa3aTeIbHBIX YPAaBHEHUH ¥ HEPABEHCTB; BHITIOIHATH TPEOOPa30BaHUS BEIPAKCHUM,
COJZIEpIKAIIUX JIOTapr(MBbI, OTIEPUPOBATH



HNOHATUSAMU: JIOrapu(PMUUECKOE YPaBHEHUE U HEPABEHCTBO, PEILIATh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YPAaBHEHUHN U HEPABEHCTB; HAXOAUTh PEIICHUS TPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONIEPUPOBATh NOHATUAMM: CUCTEMA JINHEWUHBIX
YPaBHEHUM U €€ pEIICHUE,
HCIIOJB30BATh CUCTEMY JIMHENHBIX YPAaBHEHUM JJIsI PEIICHUS IPAKTUYECKUX 3a]1a4;
HaxOAUTh PELIEHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEN PAllMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB; MOJIETIUPOBATh PEAIbHbIE CUTYALIMH Ha A3BIKE aJIreOphl,
COCTABJIATh BBIPAJKEHUS, YPAaBHEHUS], HEPABEHCTBA M CUCTEMBI 10 YCJIOBHIO 33]1a4H,
UCCIIEZIOBATh IIOCTPOEHHBIE MOZIEIIN C MCIIOJI30BaHUEM ammnapara anreopsl. @yHKIUM 1
rpagukm:

OIIEpUPOBATh MOHATUAMU: EpUOIUIECKas PyHKINS, TPOMEKYTKA MOHOTOHHOCTH
(YHKIMHU, TOUKH IKCTpEMyMa (PyHKIIMH, HanOoJIbIIee M HAMMEHBIIIEE 3HAYCHUS
(YHKIMU HA IPOMEXKYTKE, UCIIOIb30BaTh UX JJIA UCCIEA0BAHUS (PYHKIINH, 3aJaHHON
rpauKoM; ONepupoBaTh MOHATUSAMU: TpaUKH [TOKA3aTeNIbHOM, JorapupmMuueckoi
U TPUTOHOMETPHUUECKUX (DYHKIIHMM, N300paxarb UX Ha KOOPIAUHATHOM IJIOCKOCTU U
MCIIOJIB30BATh VISl PELICHUS YPABHEHUIN U HEPABEHCTB; U300paKaTh HA KOOPIMHATHOM
MJIOCKOCTH Fpa(UKU TUHEHHBIX YpPaBHEHHIM
Y WCIIOJIBb30BATh UX JUISI PELICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUI; HCTIOJIb30BaTh

rpaguku QpyHKLIMNA ISl KCCIIENO0BaHUS IPOLECCOB U 3aBUCUMOCTEMN

13 IpyTux y4eOHbIx auctuiuiiH. Hayana

MaTeMaTH4YeCKOro aHajImu3a:
OTIEpUPOBATh MOHATHIMU: HETIPEpbIBHAS (DYHKIIHS, IPOU3BOAHAS (PYHKLIUH,
UCIIOJIb30BATh TEOMETPUYECKHUIN U (PU3NYECKHUI CMBICT MPOU3BOAHOM JIJIsl pEeLICHUS
3a1ay;
HAXOJIUTh MPOU3BOJHBIE AIEMEHTAPHBIX (DYHKIMA, BBIYUCISTH IPOU3BOAHBIC

CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH; UCIIOIB30BATh MPOU3BOIHYIO JIJIs
ucciea0oBaHus (PyHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEI0BAHUS K TTOCTPOSHUIO TPa(PUKOB;
MCTIOJIb30BaTh MPOU3BOIHYIO JJIs1 HAXOXKICHUS HAWTYUIIETO PEIICHUS
B MPUKJIAIHBIX, B TOM YHCJIE COIMAIBHO-D)KOHOMUYECKHUX, 3a7a4ax; ONEPUPOBAThH
MOHSATUSMU: TIEPBOOOPA3HASI K UHTETPAJI, TOHUMATh T€OMETPUUSCKUI
1 U3NUECKUN CMBICT UHTETpasa; HaXOAUTh IEPBOOOpa3HBIC JIEMEHTAPHBIX (DYHKITUH,
BBIUUCIISITh UHTETPAIT
no ¢opmyne Herorona—JleitOnuia; pemars NpUKIaIHbIC 321494, B TOM YHUCIIC
COLHAIBHO-?KOHOMUYECKOTO U

(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMATUYECKOTO aHAIIN3A.
TEMATHYECKOE IINTAHUPOBAHHUE



11 KUIIACC

HanmenoBaunue
pasnena

(Tembl) Kypca

KomuuectB
0 4acoB

OCHOBHOE coAepKaHue

OCHOBHBIC BUJBI
JIETCIbHOCTHU
00yJaromuxcs




CreneHsb ¢
palMoOHaIbHBIM
IMoKa3aTeyIeM.
IToxa3arenpHas

byHKIHS.
ITokazarenpHbIE

YPaBHEHHUS

U HEpABEHCTBA

12

Crenens ¢
palMoOHaIbLHBIM
IMOKa3aTejIeM.
CBOMCTBA CTEIICHH.
IIpeoOpazoBanue
BBIPAKCHUH,
coJiepKaIIux
paluoHaIbHbIC
CTEIICHU.
IToka3zarenbHbIe
ypaBHEHHUS U
HEPaBEHCTBA.

[TokazarenbHas QyHKIHS,

DopmyJIUpPOBAT
b, 3AIUCHIBATH B
CMMBOJINYECKOH
¢popme u
WLITIOCTPUPOBAT
b IPpUMepaMu
CBOMCTBa
CTCICHMU.

IIpuMeHaTs
CBOMCTBA CTEIICHU
LTSI
npeoOpa3oBaHus




e€ cBoiicTBa U rpaduk

BBIPAKECHUM.
DopMyIHPOBATH
u
WJIIOCTPUPOBATH
rpagu4ecku
CBOMCTBa
I10Ka3aTeJIbHON
¢byukuuu. Pemarb
OCHOBHBIE THUIIbI
II0KA3aTEeJIbHBIX
YPaBHEHUW U
HEPABEHCTB.




Hcnoab3oBars
uudpoBbie pecypcsbl
JUIS1 TIOCTPOEHUS
rpa@uKoB QyHKIHI 1
W3YUYCHUS UX CBOMCTB




Jlorapudmuyecka
a1 QyHKIUS.
Jlorapudmudecku
€ YpaBHEHHUS U
HEpaBEHCTBA

12

Jlorapudwm uucna.

JlecsaTuuHbIC U
HaTypaJibHbIC
JorapupMsl.

[TpeobpazoBanue
BBIPAKCHUH,
COJZIepIKaITUX
JorapupMsl.

Jlorapudmuyeck

We YpPaBHCHHUS U
HEpaBEHCTBA.

DopMyIHPOBATH,
3alUChIBATH B
CHUMBOJIMYECKOI
¢popme u
WLJIIOCTPUPOBATH
NnpuMepaMM CBOWCTBa
jorapudma.
BbInoHATH
npeoOpa3oBaHUs
BBIPKCHUM,
coZlepKaIuX

aorapu@mel.




DopMyIMpPOBATH




Jlorapudmudeckas
byHK1us, €€ cBoicTBa
U rpaduk

Y MWJUTIOCTPUPOBATH
rpaguyecKku CBOMCTBA
Jorapudmuyeckon
bynkuuu. Pemars
OCHOBHBIE THIIbI
JorapuMUYECKIX
YPAaBHEHHUU U HEPABEHCTB.
HUcnoab3oBarb
uugpoBbie pecypehl s
MOCTPOEHUS TpauKOB
GYHKITUN ¥ U3yYCHUS UX
CBOMCTB.

3HAKOMHUTHLCA C




HCTOpPHEH pa3BUTHA
MaTeMaTUKU




Tpuronomerpuieckue
GYHKIMM U UX
rpauKu.
Tpuronomerpuueckue
HEpPaBEHCTBA

Tpuronomerpuyeckue
(GyHKIIMU, UX CBOMCTBA
U rpad UK.
[Ipumepsnt
TPUTOHOMETPUUYECKHUX
HEPaBEHCTB

Onepuposarnb
NOHAATHEM
nepuoanvecKas
bynkius. CTpouTh,
aHAJIU3UPOBATD,
CpaBHMBATh rpaduxu
TPUTOHOMETPHUUYECKUX
byHKIUH.
DopMyJIHpPOBATH

1 WJIIOCTPUPOBATH
rpaguyecku
CBOMCTBA
TPUTOHOMETPUUYECKUX




byHKIMIA.

Pemars npocrenimme
TPUTOHOMETPUUYECKHUE
HEPABEHCTBA.
HUcnoab3oBars rpagpuxku
JUISL pELLICHUS
TPUTOHOMETPHUUYECKUX
HEPABEHCTB.




Hcnoan3oBars
uudpoBbie pecypchbl
JUJIs1 IOCTPOEHUS
rpaguKoB PyHKIHI 1
M3y4YEHUS UX CBOKCTB




[TpousBonHas.

[Ipumenenue
MPOU3BOTHOM

24

HenpepsiBHble hyHKINU.

MeTo HHTEpBAJIOB JIst
pelIEeHUs] HEPABEHCTB.
[TpousBogHas
(GyHKLIHU.
I'eomerpruueckuii u
(bu3NYEeCKU CMBICI
ITPOU3BOIHOM.
[IpousBoaHskIe
AIIEMEHTAPHBIX
byHKIMA.
[IponsBoaHas CyMMBI,

OnepupoBarb
MOHATHSAMM:
HEIpPEPhIBHAS

(bYHKITUS; IPOU3BOTHAS
byHKIMU.
HUcnoas3oBars
F€OMETPUYECKUH U
(U3UYECKUN CMBICIT
MPOU3BOJIHOM /11
penieHus 3a/au.
Haxoautn
MPOU3BOJIHBIE




IPOU3BE/ICHMUS,

YaCTHOTO (PyHKLHUH.

[Ipumenenue
MIPOU3BOJTHOM K
HCCJIEIOBAHUIO

byHKIIMH Ha

MOHOTOHHOCTE U

AKCTPEMYMBL.

Haxoxxnenue
HauOOJIBIIETO U
HAUMEHBIIIETO

3HaYeHUs PyHKIUU

DIIEMEHTAPHBIX
GbyHKIUH, BBIYUCIATH
IPOU3BOTHBIE CYMMBHI,

IIPOU3BE/ICHMS,

YaCTHOTO (PYHKLHUH.

Hcnoan3oBarhb
MPOU3BOHYIO IS
uccienoBanus QyHKIUN
Ha MOHOTOHHOCTB U
OKCTPEMYMBHI,
NPUMEHSATH
pe3yJbTaThl
HCCJIEI0BAHUSA K




Ha OTPE3Ke.

IIpumenenue
MIPOU3BOJTHOMN ISt
HAXOXJICHUS
HAWTYYIIEro PEIICHNs B
MPUKJIATHBIX 33]1a4ax,
JUTSL OIIPEICIICHUS
CKOPOCTH TIpoIiecca,
3aJlaHHOTO (hOpMYIIOH
WM Tpadukom

MOCTPOEHHUIO TpaUKOB.
IIpumensaTb
MIPOU3BOJIHYIO JUISI
HAXOXKJICHUS
HaWIy4ylIero peueHus B
MPUKIIAJHBIX, B TOM
YuCIlie COUAIbHO-
HKOHOMUYECKUX,
3a1a4ax. 3HAKOMHUTBHCH
¢ UCTOPHMEH Pa3BUTHS
MaTeMaTH4€CKOro
aHanau3a




HNurerpan u ero
[IPUMEHEHUA

[TepBooOpa3zHas.
Tabmuma
epBOOOPA3HBIX.

Wnrerpan,
r€OMETPUUECKUH U
bu3nyecKuit
CMBICJI MHTETpalia.
Brruucnenne unrerpana
o dhopmyre
Hrrorona—JleiitOnua

OnepupoBarb
MOHSATUSAIMMN:
nepBooOpa3Hasi,
uHTerpan. Haxoqurs
nepBOOOpa3HbIC
AJIEMEHTAPHBIX
(GYHKITUH; BBIYHCIATH
VHTErpall mo gpopmy.ie
Herorona—Jleonuria.
3HAKOMUTBHCH €

HCTOpPHEH pa3BUTHSA
MaTeMaTH4ECKOTrO




aHaJInm3a




CucreMbl
YpPaBHECHUM

12

CucreMnl
JIMHEHMHBIX
YPaBHEHUN.
Pemenue
MPUKIAAHBIX 33124
C IOMOILBIO
CHCTEMBI
JIMHENHBIX
YPaBHEHUM.
Cucremnl u
COBOKYITHOCTH LIENBIX,
palMOHAJIbHBIX,

Omnepuposarp
MOHATUAMM: CUCTEMA
JIMHENHBIX YPAaBHEHUN

U €€ pelICHuE.

HUcnoab3oBarb

CHUCTEMY JIMHEUHBIX
YPaBHEHUM I
pelLeHus
IIPAKTUYECKUX 3a7ad.
Haxoaurp
pelieHus
IIPOCTENIIUX CUCTEM




UppalMOHATBHBIX,
MOKa3aTeJIbHBIX,
JorapuMuIeCKIX
YPaBHEHUU U
HEPABEHCTB.
Hcnonb3oBanue
rpaduKoB QyHKIIHIA
JUISL PELICHUS
YPABHEHUM U CUCTEM.
[Ipumenenue
YpPaBHEHUH, CUCTEM U
HEPABEHCTB K
pELIECHUI0

Y COBOKYITHOCTEMN
palMoOHaNIbHBIX
YpPaBHEHUU U
HEPaBEHCTB.
Ucnoas3oBarh rpaduxu
GyHKIME 171 penieHus
YPaBHEHUM.
MoaeaupoBarb
peasbHble CUTyalluu Ha
S3BIKE anredpsl,
COCTaBJIATh

BBIPAXXCHUS,
YpaBHEHMUH,




MaTeMaTUIEeCKUX
3a/la4 U 3a/1a4 U3
pa3TUYHBIX 00IacTe
HAyKH U peajbHOU
KU3ZHU

HEpaBEHCTBA U
CUCTEMBI TI0 yCIIOBHUIO
3aJla4uu, UCCJIeI0BaTh

MOCTPOEHHbIE MOJIeJIH
C UCTIOJIb30BaHUEM
ammapara ajareopsl




Harypanbnsie u
L[EJIbIC YHCIIA

Harypanbhbie u
LEJIbIE YHCIIA B
3a7a4ax U3 peajibHON
xu3Hu. [IpusHaku
JNEITMMOCTH LIENBIX
qucen

Omnepuposarp
NOHATHAMM:

HATypaJbHOE YHCIIO,
1IEJI0€ YUCIIO.
Hcnoab3oBarnb
MIPU3HAKU JEITUMOCTH
IEJIBIX YHCell,
pa3I0KeHUE YUCIa Ha
MPOCTBIE MHOXKUTEIN
JUJIs1 pELLICHUs 3a7a4




IToBrOpeHue,
00001Ienue,

cucTeMaTru3anus
3HAHUU

18

OCHOBHBIE IOHATHS
Kypca anreOpbl 1 Havas
MaTeMaTHYECKOTO
aHajin3a, 0000IIeHHE U
cucTeMaTHh3aInys 3HaHUU

Pemiarb
NPUKJIATHbIE
3aJa4u U3
pa3IMYHbBIX oOIacTen
HayKHU U peaabHON
KU3HU C TOMOIIIbIO
OCHOBHBIX OHATUI
Kypca anreOpbl U
Hayal
MaTeMaTU4eCKOro
aHaiu3a. Beiouparp
ONTUMAaJIbHbIE
CHOCOObI




BBIUMCIICHUN.

Hcnosb3oBarhb 1is
pelIeHus 3a1a4
ypaBHEHMUH,
HEpPABEHCTBA U
CHUCTEMBI YPaBHEHUH,
CBOICTBa QYHKIUHN U
rpauKoB




OBILEE 102
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

DOEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJ/IBHAA 3AIITMCKA

BaxxHoCTh y4eOHOTO Kypca reOMETpUH Ha YPOBHE CPEIHETO O0IIEro
oOpa3oBaHus 00yCIIOBICHA MPAKTHIECKOU 3HAYUMOCTHIO METAPEAMETHBIX U
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IPEIMETHBIX PE3yabTaTOB 00yUEHHUsI TEOMETPUH B HAIPABICHUH JTHUYHOCTHOTO
pa3BUTHS 00yUaromuxcs, PopMUPOBaHUS (PYHKIIMOHAIIBHON MaTeMaTu4eCcKon
I'PaMOTHOCTH, U3yUYEHUS JPYTUX y4eOHbIX TUCHUIUINH. PazBuTre y oOyuaromuxcs
MPABWIbHBIX MPEACTABICHUN O CYIIIHOCTH U MPOUCXOKIECHUN TEOMETPUUECKHUX
abcTpakuuii, COOTHOIICHUH PEAIbHOTO U UACAIBHOTO, XapaKTepe OTPAKCHUS
MaTeMaTH4eCKON HayKOU SIBIICHUI U MPOILIECCOB PEAIbHOIO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MaTEeMaTHUECKOr0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B
MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS O0yUaIOIINXCA, a
TaK)Xe Ka4yeCTB MBIIUICHHS, HEOOXOAUMBIX JJIs aJalTaluy B COBPEMEHHOM
oOuiecTse.

['eomeTpus sBnsieTCs OAHUM U3 0a30BbIX IPEIMETOB HAa YPOBHE CPEIHETO
o0miero o0pa3zoBaHUsl, TaK Kak 00€CIIEUNBAET BOSMOXKHOCTh U3yUEHUS KaK
JUCUUIUINH €CTECTBEHHO-HAYYHON HANIPaBIECHHOCTH, TAK U TYMaHUTapPHOM.
Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MPU U3YUEHUHU O0YUYAIOIIUMHUCS
MOHATUMHBIX OCHOB TEOMETPUM U IOCTPOEHUU LIETIOYKU JIOTUUYECKUX YTBEPKIACHUN B
XOJZI€ PELICHHS TEOMETPUUYECKHUX 33/1a4, YMEHHUE BbIIBUTaTh U OMPOBEPraTh TUIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1IMKIIa,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHue OpHUeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsx AesTeNbHOCTH YeiaoBeka. OpHeHTalus YeI0BeKa BO BpEMEHU U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COLMAIbHOIO ObITHS, (popMa OTpakeHUs
OKPYKAIOIIEro MUpa, yCJIOBHUE YCIEITHOTO MTO3HAHUS U aKTHBHOTO MPe0Opa3oBaHUs
nercTBUTenbHOCTH. OniepupoBaHUE NIPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEIMHSAET
pa3HbIC BUbI YU4EOHOU U TPYIOBOM JNEATEILHOCTH, SIBISETCS OJHUM U3
po(eCcCHOHAIBHO BaXHBIX Ka4€CTB, TOITOMY aKTyasibHa 3a7a4a GOpMUPOBAHUS Y
00yJarommXxcsi MPOCTPAHCTBEHHOTO MBINIJICHUS KaK Pa3HOBUIHOCTHA 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJIFOTOBKE K MPAKTUYECKOM
JEeSATEIBHOCTH M0 MHOTHM HANpPaBICHUSIM.

[{enb ocBoeHMs mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
oOydeHust — 0011e00pa3zoBaTeIbHOE U OOIIEKYIBTYPHOE PA3BUTHE O0YUAOIITUXCS
yepe3 o0ecreyeHne BO3MOKHOCTH TPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TE€OMETPUUECKIX 3HAHUHN U IEUCTBHM, CICIU(PUIHBIX TEOMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOAOIKEHUSI 00pa30BaHUs 0 CTIEUAIbHOCTAM, HE
CBSI3aHHBIM C MTPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHH.

[IproputeTHBIMH 3a1a4aMU OCBOCHHSI y4eOHOTO Kypca «Il eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 knaccax sBISIOTCS:
dbopMHupOBaHUE TIPEICTABIICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI U
OCO3HAHUE €€ B3aMMOCBSI3H C OKPY>KAIOIIUM MUPOM; (OPMUPOBAHUE MPECTABICHUS
O MHOTOT'PaHHMKaX U TeJaX BpalleHUs KaKk

37
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O BaXXHEHIIUX MAaTEeMaTUYECKUX MOJENSAX, TO3BOJISIIONIMX OMUCHIBATh U U3y4aTh
pa3Hble SBJICHUS OKPYXKAIOIIEro MUpa; (GOpMUPOBAHUE YMEHHUS pacliO3HABATh Ha
yepTexkax, MOJICIIAX U B peaIbHOM

MHUpE MHOTOTPaHHHUKH U TeJa BPAIlCHUs, OBJIaJICHHUE METOJJaMH PEIICHUS 3a/1a4 Ha
MOCTPOEHUS Ha N300paKEHHSIX

MPOCTPAHCTBEHHBIX QUTYD;

dbopMupoBaHUE YMEHHUS ONIEPUPOBATH OCHOBHBIMH MTOHSATHSIMH O
MHOTOTPAHHUKAX U TeJIax BPaLlEHUs U UX OCHOBHBIMU CBOWCTBAaMU; OBJIAJICHUE
aJIrOpUTMaMHU PEIICHUSI OCHOBHBIX THIOB 3aja4, (GOPMHUPOBAHUE YMEHHUSI IPOBOJIUTH
HECJIOXKHBIE I0KA3aTEJIbHBIEC PACCYKICHUSA B XOAE PEUIEHUS CTEPEOMETPUUYECKUX
3a71a4 ¥ 337124 C MPAKTUYECKUM COIAEPKAHUEM; PA3BUTUE UHTEIJICKTYaJIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH,
HCCJIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHS; POPMUPOBAHUE
(YHKIIMOHAIBHOW TPaMOTHOCTHU, PEJIEBAHTHONW F€OMETPUH: YMEHUE PACIIO3HABATh
MPOSIBIICHUSI TEOMETPUUECKUX MOHATHI, 00bEKTOB Y 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHUH JIPYTUX YUCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, POPMYIMPOBATH UX HA A3BIKE TEOMETPUU U
CO3/1aBaTh TEOMETPUUECKUE MOJEIH, TPUMEHSITh OCBOCHHBIN T€OMETPUUYECKUM
armapar JJis peIeHNs MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATH U
OLICHUBATH IOJIyYCHHBIEC PE3YJIbTAThI.

OTnUYuTENHHOM 0COOCHHOCTHIO MPOTPAMMBI IO TEOMETPUH SBIISCTCS
BKJIFOYEHHE B KyPC CTEPEOMETPUHU B HAYAJIE €TI0 U3YUYCHUS 3a/1a4, PEIIAEMbIX Ha
YPOBHE MHTYUTUBHOTO MO3HAHUS, U ONIPEACIEHHBIM 00pa30M OpraHM30BaHHAS
paboTa HaJ HUIMU, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MTPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJIMPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K
JNAJIbHEUIIEMY U3YUYECHUIO MPEIMETA.

[Ipeanourenne OTAAETCS HAMNISIIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUUECKUE 3HAHUSI UMEIOT B CBOEU OCHOBE UYBCTBEHHOCTD
MPEAMETHONPAKTUYECKOU IESITETbHOCTU. Pa3zBuTHE NpOCTPAHCTBEHHBIX
MIPENICTABICHUN y 00yJaronMXxcs B Kypce CTEPEOMETPUH MPOBOIUTCS 3 CUET
pelieHus 3aja4 Ha CO3/IaHHue MPOCTPAHCTBEHHBIX 00pA30B U 3a/1a4 Ha ONIEPUPOBAHUE
MPOCTpaHCTBEHHBIMU 0Opazamu. Co3gaHue oOpa3a IPOBOAUTCS C OMOPON Ha
HaIJISATHOCTh, a ONIEPUPOBAHKE 00PA30M — B YCJIOBUSX OTBJICUCHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHUS €10 UCXOIHOTO COACPIKAHUS.

OCHOBHBIMU COZEpKaTEIbHBIMUA JTUHUSMU yueOHOro Kypca «['eomerpusi» B 10—
11 xnaccax siBisitoTcsi: «MHororpaHHUKNY, «[IpsiMble U TIIOCKOCTH B
IPOCTpaHCTBE», « Tena BpameHus», « BEKTOpbl U1 KOOPAWHATHI B IPOCTPAHCTBEY.
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@OpMHUPOBAHUE JIOTUIECKUX YMEHUH PACTPEIEIIAETCS HE TOJIBKO IO
COJIEpKATEIbHBIM JIMHUSAM, HO U 110 TO/1aM OOy4YeHHs Ha YPOBHE CPETHETr0 OOIIETO
00pa3oBaHUsI.

Conepxanue o0pa3oBaHusl, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yiibTaTaM
OCBOEHUS TPOTPAMMBbI 10 TEOMETPHH, PaCIIPeIeIEHHBIM 110 To1aM 00y4YeHUs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaICHUE T€OMETPUIECKUMU TOHATHUAMU
Y HaBbIKaMH OCYIIECTBIIUIOCH MTOCIEI0BATENBHO U OCTYIATENBHO, C COOMIOIEHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIKUCH B OOIIYI0 CUCTEMY
T€OMETPUYECKHUX MIPEICTABICHNUN 00yYarOIIMXCs, paclupsis U ynyonss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

OO11ee Ynciao 4acoB, peKOMEHJOBAHHBIX JUI U3y4eHUs y4eOHOro Kypca
«T'eomeTpusi» — 102 gaca: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce —
34 qaca (1 gac B Hezemo).

COIJEPXAHUE OBYYEHUASA

11 KJIACC Tena Bpaienust

[Hunuuapuyueckas TOBEPXHOCTh, 00pa3yoIIHe [MUJINHIPUIECKON TOBEPXHOCTH,
OCh IIWJIMHJIPUYECKOM MOBEpXHOCTH. L{UumuHAp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpazyro1iasi ¥ 0Ch, IJIOIIA/Ib OOKOBOI M MOJHON MOBEPXHOCTH.
Konunueckast moBepXxHOCTb, 00pa3yrolue KOHUIECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yrolias u
OCb, TIJIOIA/Ih OOKOBOM M TIOJIHOM IMOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yIolne 1
BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp, MIoMaab MOBEPXHOCTH Cephl.
B3aumnoe pacnonoxkenue chepbl U IIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe,
IJI01A/1b Cephl.

N300paskeHre Ten BpalieHus Ha MII0CKOoCTH. Pa3BépTka muamHapa U KOHyca.
KomOunanmu ten BpaieHusi # MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBII
okoJi0 cepsl, cdepa, BMcaHHAs B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.
[Tonsarue 06 06béMe. OcHOBHEIE CBOIMCTBa 00BEMOB Tes1. Teopema 00 00bEMe

IPSIMOYTOJILHOTO Tapajuiesienunesaa u cieactpus u3 Heé. O0bEM UIMHApPA, KOHYCA.
O06bEM 1mapa u mwionaas chepsl.
[Tono6uble Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXY TUIOLIAASIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJI.
Ceuenus nuinnHapa (mapajiesbHO U NEPHIEHAUKYIISIPHO OCH), CEYEHUSI KOHyCa
(mapanienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY ), CEUEHUS 11apa.
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BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE
Bekrop Ha muiockocTH U B ipocTpaHcTBe. ClIoKEHUE U BHIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ynciio. Pa3noxeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3a1a4, CBI3aHHBIX C IPUMEHEHUEM
IpaBUWJI AeUCTBUM ¢ BekTopamu. [IpsMoyronbHas cucteMa KOOpIUHAT B
npoctpancte. Koopaunarsl Bekropa. [IpocTeiinme 3agaum B KOOpAUHATAX. YToJl
Mexay BekTopamu. CKaJIIpHOE POU3BENCHHE BEKTOPOB. BhIUKCIEHUE YIIIOB MEXKIY
OPSIMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOJI IPU PEILICHUN
reOMETPUUYECKUX 3ajad.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniy o0ydyenus B 11 kiaacce oOyyaromuics HayqYuTCs:
OIIepUpPOBATH HNOHATUSAMHU: LMUJIUHAPUYECKAas IOBEPXHOCTh, 0Opasyromue
UIMHIPUYECKOM MOBEPXHOCTH, HWIMHJP, KOHUYECKasi TOBEPXHOCTh, 00pa3yolue
KOHUYECKOW OBEPXHOCTHU, KOHYC, chepruueckasi IOBEPXHOCTh; paclio3HaBaTh Tejla
BpauieHus (LHINHIP, KOHYC, cepa u map); 0ObACHATH CIIOCOOBI MOTYUESHHS Tell
BpallCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIONIOKEeHHE C(hephl U TIIOCKOCTH;
ONepUpOBATh MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMeHTa, [AapOBOU CJI0M, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS,
IIAPOBOI CEKTOP; BHIYUCIISTH OObEMBI U TUIOMIAN TTOBEPXHOCTEH TeIl BpaleHus,
reOMETPUYECKHUX
TEJ ¢ MPUMEHEeHueM (PopMyJT; OIepupPOBaTh MOHATUSIMU: MHOTOTPAHHUK, BITUCAHHBIN

B cpepy U ONMCAHHBIN
okoJ10 cepsl, cepa, BircaHHasi B MHOTOTPAHHUK WIIM TEJIO0 BPAIICHUS; BBIYUCIIATh
COOTHOIIICHUS MKy IIOMIAISIMU IOBEPXHOCTEN 1 00bEMaMU
ITOJIOOHBIX TEJI;
M300pakaTh u3yvdaembie (PUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX
YepTEKHBIX MHCTPYMEHTOB; BBIIIOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEIKU U3 PUCYHKOB
MPOCTHIX 0O0BEMHBIX
duryp: Bua cBepxy, COOKy, CHU3Y, CTPOUTh CEUEHUS TEJI BpALCHUS;
U3BJICKATh, UHTEPIPETUPOBaTh U IPEoOpa30OBHIBATH uH(bOpMaIIO
O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX; ONEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATD JIEHCTBUS CJIOKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHUS
BEKTOpPA HA YUCJIO0, O0BSACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJal0T; MPUMEHSATh
IpaBUJIO MapajuieIenuIena;
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OTIEpUPOBATH MOHATUSMH: IEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJTYJTb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKUIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC
BEKTOPBI;, HAXOAUTH CYMMY BEKTOPOB U MTPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI
MEXIy BEKTOpaMH, CKaJsIpHOE MPOU3BEICHNE, PACKIAIBIBATh BEKTOP IO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM; 3a7aBaTh IUIOCKOCTh YPAaBHECHUEM B JICKAPTOBOM
CHCTEME KOOPJIMHAT; MPUMEHAITh T€OMETPUUSCKIE (PAKTHI AJIs PEIICHUS
CTepEOMETPUUECKHUX 3a]1ad,

MIPENIOIAraloIINX HECKOJIBKO IIIaroB PENICHUs, €CIU YCIOBUS IPUMEHEHUS 3a/IaHbl B
SBHOM (popMe; pemraTh IpOCTEHIITNE TEOMETPUIECKIE 3a/1a49H Ha TPUMEHEHNE
BEKTOPHO-

KOOPJMHATHOTO METO/A; peIaTh 3a7a4d Ha JOKa3aTeIbCTBO MaTEMATHICCKUX
OTHONIECHUH U HAXOXJICHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3iiam min
aJIropuTMaM, MIPUMEHSIS U3BECTHBIE METOBI ITPH PEUICHUN CTAaHAAPTHBIX
MaTeMaTHYeCKUX 3aja4; MPUMEHAThH MTPOCTEHUINHIE MTPOTPpaMMHBIE CPEICTBA U
AIIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMBI TTPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad;
PUBOJUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOC U KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE; IPUMCHSTh
MOJTyYCHHBIC 3HAHMSI Ha MPAKTHUKE: aHAIM3UPOBATh PEaIbHBIC CUTYAIIUH U TPUMEHSTh
W3y4YCHHBIC TTOHSATHUS B TIPOIIECCE TIOUCKA PEIICHUSI MaTeMaTUueCKU
chopMynupoBaHHON TTPOOIEMBI, MOJICTTUPOBAThH peabHbIC CUTYAIIMHN Ha SI3BIKE
TE€OMETPHUH, UCCIICTOBATH ITOCTPOSHHBIC MOJICIIN C UCIIOJb30BAHHEM I€OMETPUUYECKUX
MOHSTUHN U TEOPEM, armapara ajareopbl, peniarh NPaKTHUYECKUE 3a/1a4d, CBI3aHHBIC C
HAXOXK/ICHHEM F€OMETPUYECKUX BEITUUHH.

TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
HaunmenoBanue OCHOBHOE€ cofiepKaHNE OCHOBHBIE BUIbI
KonuuectBo
pazzaena NeSITEIbHOCTH
4acoB
(Tembl) Kypca 00yJaroIuxcs
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Tena BpameHnus

12

Cdepa u map: neHtp,
paauyc, TuameTp;
TUTONIAb
MTOBEPXHOCTHU C(epHl.
Bzanmuoe
pacnoioxenue chepbl
Y TUIOCKOCTH;
KacaTeslbHas
IJIOCKOCTH K cdepe;
IJI01a1b Cephl.
N3o06pakenue chepsl,
mapa Ha MIOCKOCTH.
Ceuenus mapa

AKTyaJIu3upoBaTh
(akThl U METO/IBI
IJIaHUMETPUH,
pereBaHTHBIE TEME,
NPOBOINTH
aHaJIOTUH.
JlaBaTb onpeesieHUs
cdepsl U mapa, ux
LIEHTpa, paauyca,
auameTpa.
Omnpenenstsb chepy
Kak (pUrypy BpaleHus
OKPYKHOCTH.
HccaenoBarn
B3aUMHOE
pacnojyioxkeHue chepsl
U TUIOCKOCTH, JABYX
chep,
WLITKCTPUPOBATH 3TO
Ha YepTexax u
PHUCYHKaX.
dopmyiMpoBaTh
ONpENEIICHUE
KacaTeJIbHOW MIIOCKOCTH
K cepe, CBOWCTBO U
IIPU3HAK KacaTeJIbHOU
MJIOCKOCTH.

3HAKOMUTBCS C
reofe3HUeCKUMU
JUHUASIMU Ha cepe
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Hwimanpryeckas
MTOBEPXHOCTb,
obOpazyroriue

LHAJIMHIPUYECKON

MTOBEPXHOCTH, OCh

LHUAJIMHIPUYECKON
MTOBEPXHOCTHU.

uivHap: OCHOBAHUS
1 OOKOBas
IIOBEPXHOCTb,
oOpazyroIiast 1 oChb;
IUIOIIAIb OOKOBON U
ITOJIHOW ITOBEPXHOCTH.
N3o0paxenue
UUJIMHIpa Ha
miockoctu. Pazséprka
nunHApa. CeueHus
UUIMHApA
(IJIOCKOCTBIO,
NapajiyIeIbHON WU
MEPIIEHAUKYIISIPHOM OCH
HUJIMH/IPA)

OO0OBbSICHSATD, 4TO
HAa3bIBAIOT HIJIMHAPOM,
HAa3bIBATh €TO
anemeHThl. U3y4dars,
00BSICHATDH, KaK
MOJIYYUTh LIWJIUH]IP
IIyTEM BpalllCHUA
MPAMOYTOJIbHUKA.
BuiBOIMTD,
HCII0JIB30BATH
dbopMyIibl asst
BBIYHCIICHUS TUIOIIAINA
OOKOBOI1 MOBEPXHOCTH
HWIHHAPA.
HN3yuars,
pacno3HaBaThb
pa3BepTKy HUIMHAPA.
HN3o0paxary UIUHID
U €T0 CEYCHUS
IIOCKOCTBIO,
MPOXOSIIIEN Yepe3 €ro
OCb, ITapaJUICIbHON WU
MIEPITCH IUKYISIPHON
OCH.
Haxoautns miomaau
3THUX CEUCHUHU.
MoneaupoBarb
peaIbHBIE CUTYallU
Ha A3bIKE TEOMETPUH,
HCCJIeI0BATH
MMOCTPOEHHBIE MOJEIN
C UCIOJIb30BAHUEM

T€OMETPUUYECKHUX
NOHATUU
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OOKOBOH U ITOJTHOU
[1OBE XHPCTI/I.

Hast mporpamma | Marémaruka. |

YCed€éHHBIN KOHYC:

obOpazyronie u
BBICOTA; OCHOBaHUS
1 OOKOBast
MTOBEPXHOCTb.

N306paxenne koHyca
Ha TUIOCKOCTH.

Pa3Béprka konyca.
CeueHus KOHyca
(TIOCKOCTBIO,
IapajyIeIbHOU
OCHOBAHUIO, U
IIJIOCKOCTBIO,
MIPOXOAALIECH
4yepe3 BEPIIHHY)

(4,610 cede

HN300paxarh KOHYC

KJ1dCChI oagolggg%/%%%gfb >
IIPOXOAAIEN Yepes OCh,
Y IIOCKOCTBIO,
IIEPIIEHAUKYIISIPHOM K OCH.
HN3y4yarsp, pacno3HaBarb
Pa3BEPTKY KOHYCA.
BeiBOAUTH, HCII0/IB30BATH

(hOpMyITBI 17151 BEIYHCIICHUS

UIOMIa I OOKOBOM TTOBEPXHOCTHU

HaxoauTth miomanu
CEYEHU U, TPOXOIALINX
yepes BEpIINHY KOHYyca
WJIY TIEPIEHINKYISPHBIX

ero ocu. O0ObSACHATD,

KaKO€ TeJIO Ha3bIBaCTCs
YCEUEHHBIM KOHYCOM.

N3y4arb, 00bACHATD,

KaK €ro MOJIyYuTh IyTEM
BpaIllEHUSI PSIMOYTOIBHOM
Tpaneuuv. BbIBOAMTH,
NPUMEHSTh HOopMyITy

JUIS1 BBIYMCIIEHUS TUTOIIAAN
OOKOBOI MOBEPXHOCTH
YCEUEHHOTIO KOHYyCa

KomOunarus tei
BpAILICHHUS U
MHOTOTPaHHUKOB.
MHOrorpasHux,
ONMCAHHBIM OKOJIO
chepsr; chepa,
BIICAHHAS B
MHOTOTPaHHUK WUJTU B
TEJIO BpaICHUS

AKTyaJIM3MpoOBaTh
(baKThl U METOMBI
MJIAaHUMETPUH,
peJIeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

Pemarn
CTEpEOMETPUYECKHUE 3a]1a4H,
CBSI3aHHBIE C TE€JIAMHU
BpAIlICHUA,

MMOCTPOCHUEM CEUCHUI

TEJI BpalllCHUS,

44



OenepanbHas paboyas nporpamma | Maremaruka. 10—11 kiaccel (6a30BbIi ypOBEHbD)

C KOMOMHAIUAMHU TeJ
BpAaILlCHUS U
MHOTOTPaHHUKOB Ha
HaXO0XJCHUE
reOMEeTPUYECKUX
BEJIMYMH.
HUcnoas3oBarhb 1ipu
penieHuu
CTEPEOMETPUUECKUX
3a/1a4
MJIAHUMETPUYECKUE
(baKThl U METOIbI
3a/1a4u Ha BHIYUCIICHUE
Y J0OKa3aTeJIbCTBO.
MoaeaupoBarb
peabHbIE CUTyalluu Ha
SI3bIKE TEOMETPHUH,
HCCJIEN0BATH
MOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM

reOMETPUICCKUX
TTOHSATHMN
OO0BEMBI TEN [Tonsitue 06 AKTyaJM3upoBaTh
o0BéMe. (haKThl B METOIBI
OCHOBHBIE IUIAHUMETPHH,

CBOIiCTBa 0OBEMOB
ten. O0BEM
IWIMH/PA, KOHYyCA.
OO0bBEM 1mIapa ¥ mIoaIbL
cepsl

PCICBAHTHBIC TCMC,
IMPOBOAUTHL aHAJIOTHUH.

BuiBOAMTS,
HCNO0JIb30BATh (POPMYJIBI
00BEMOB: TIPU3MBI,
HWINHAPA, TUPAMHUJIBL,
KOHYCa; YCEUEHHOU
MAPAMUJBI U YCEYEHHOTO
KoHyca. Pemiarb
CTEPEOMETPUYECKUE
3a7a4u, CBSA3aHHBIE C
BBIYHMCIICHUEM 00bEMOB.
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DopmMyIMpOBaTH
OTIpENIETICHHUE IAPOBOTO
CErMEHTA, IIapOBOIOo

CJI04A, IIapOBOI'0 CCKTOPA.

IpumeHsaTs GopMyIbl
TUTSL HAXOXKACHUS
00BEMOB IIAPOBOTO
CErMeHTa, IapoBOro

CeKTopa
[Tomo6HbIE TENa B
Pemarsn
IPOCTPAHCTBE.
CTEPEOMETPUIECKUE
CooTHoleHUs MEX Y p p
TIIOIIASIMHE 3a/1a4¥, CBSI3aHHBIE C
TTOBEPXHOCTEH, 00BEMOM MmIapa u
00BEMaMU TTOTOOHBIX MJI0IIA/IbIO CPepBl.
TeN

MoaenaupoBarb
peasibHbIe CUTyaIluU Ha
SI3bIKE TEOMETPHH,
UCCIIEI0BATh
MOCTPOEHHBIE MOJIENN
C UCIOJIb30BAaHHEM
TEOMETPUYECKHUX
MTOHSTHM.
AKTyaJIM3MpOBaTh
(aKThl ¥ METOBI
IJIAHUMETPHUH,
pEJIEBaHTHbBIE TEME,
MPOBOJIUTH AHAJTIOTHUHU.
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Pematnb
CTEPEOMETPUICCKHIE
3aJ1auM, CBSI3aHHBIC C

COOTHOIIIEHHEM 00BHEMOB
Y TIOBEPXHOCTEMN
MOJOOHBIX TEJ B

MPOCTPAHCTBE.

MopaenupoBarb
pealibHbIe CUTYalluU Ha
SI3bIKE TEOMETPHUH,
UCCJIEI0BaTh
OCTPOEHHBIE MOJENH

C UCIIOJIB30BaHHUECM

reOMETPUYECKUX
IIOHATUI
BekTopsI 1 10 BexkTop Ha III0CKOCTH U AKTyaJIM3HPOBATH
KOOP/TUHATHI B B IIPOCTPAHCTBE. (axThl 1 METOBI
Cnoxenue u IIJITAHUMETPHUH,

IMPpOCTPAHCTBC

BBIUMTAHUE BEKTOPOB.
VYMHOXKEHHNE

PCICBAHTHBLIC TCMC,
IMPOBOAWUTH aHAJIOTHH.
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BEKTOPA Ha YHUCJIO.
Pa3znoxeHnue Bekropa no
TPEM HEKOMILUIaHAPHBIM
BekTopam. [IpaBuio
napajulesIenuInea.
Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHCHUEM
MpaBuUJI ACUCTBUU C
BEKTOPaMH.
[IpsimoyrosnbHas
CHUCTEMA KOOPAUHAT B
IIPOCTPAHCTBE.
KoopauHate! BekTopa.
[Ipocreimue 3agaun B
KOOpJIMHATAaX. YTOJ
MEKJ1y BEKTOPaMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB.
Brruucnenue ymnios
MEXKy IPsIMBIMU U
MIJIOCKOCTSIMH.
Koopannarno-
BEKTOPHBIN METOJ NPHU
pelieHun
F€OMETPUUECKUX 3a]1a4

Onepuposarp
MOHAITHEM BEKTOP B
IIPOCTPAHCTBE.
®opmyMpoBaTh
IIPaBUIIO
napajuieJienuneaa npu
CJIO’)KEHUH BEKTOPOB.
CkiaapIBaTh,
BBIYMTATH BEKTOPBI,
YMHOKaTh BEKTOp Ha
yucno. U3yuarb
OCHOBHBIE CBOKCTBA
ATHUX OIEpALUH.
JaBarb onpeneneHue
IPSAMOYTOJIBHOW CHCTEMBI
KOOpAMHAT B
ITPOCTPAHCTBE.
Boipa3uTh KOOpAMHATHI
BEKTOpa 4epe3
KOOPAMHATHI €70 KOHIIOB.
BuiBOAMTD,
HCII0JIB30BATh (popMyry
JUIMHBI BEKTOPA U
PACCTOSIHUS MEXKY
TOYKaMH.
Bripakarhb ckansipHoe
IIPOU3BENICHUE BEKTOPOB
4yepe3 UX KOOPAUHATHI,
BBIYHCIIATH YTOJ MEXKIY
JIByMsI BEKTOPaMHU,
JBYMsI IPSIMBIMU.
Haxoaurs yrom Mexuay
IPSAMOM U IIJIOCKOCTBHIO,
YTOJ MEXAY IByMS
IIJIOCKOCTSIMU
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aHAJIMTUYECCKUMU
METOJaMH.
BuIBOIMTD,

HCII0JIB30BATh (popMy.Ty

pacCTOSIHUA OT TOYKHU JI0
IJIOCKOCTH
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[ToBTOpEHuUE, 7 OcHoBHBIE QPUTYDBHI, Pemarn
00001IEHne (akThI, TEOPEMBI Kypca IpOCTEHIIIEe
U CUCTEMaTH3alus IUTAHUMETPHUH. 321391 3a/la4d Ha
3HAHWM IJITAHUMETPUU U METOABL | HAXOXKICHHE JIJIMH
UX pELIEHUS. U YIJIOB B
OcHoBHBIE PUTYPBHI, FEOMETPUUECKUX
(bakTbl, TEOpEMBI Kypca durypax,
CTEPEOMETPHUH. 3a1a9H TIPHMEHSATE
CTEPEOMETPUU U METOABI Teopemy
UX pEIeHus IMudaropa,

TEOPEMbI CUHYCOB
1 KOCUHYCOB.
HaxoauTtsh miomanb

MHOTOYTOJIbHUKA, KpyTa.
Pacno3naBarpb
noJI00HbIE (DUTYPHI,

HaXOJUTh OTHOIICHUS

JIUIMH Y TUTOIIAIEH.

HUcnoab3oBars npu

pelieHun
CTEPEOMETPUYECKUX
3a7a4 (DaKThI U
METObI
TJIAHUMETPUH
OBIIEE 34
KOJIMYECTBO
YACOB 11O
ITPOTPAMME

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA»

IHOACHUTEJIBHAS 3AIINCKA

VYuebnbii Kypc «BeposTHOCTB U cTaTucTrKay 0a30BOTO YPOBHS SIBISIETCS
MPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO yU4eOHOT0O Kypca 6a30BOro ypoBHS
OCHOBHOTO 00111eT0 00pa3oBanus. YueOHbIA Kypc NpeaHa3HadeH st GOpMHUPOBAHUS Y
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00yYaronIMXCsl CTATUCTUUECKOM KyJIBTYPhl U IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTH4eCKOro MHCTPYMEHTA IS U3YYCHUS CITyJaiHBIX COOBITHI, BETUYUH U
nporieccoB. [Ipu m3ydeHnn yaeOHOro Kypca 000ramarTcst IpeICTaBICHUs
00yYaroIuxcsi 0 METOAAaX MCCIEA0BAaHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS IOHUMAaHHUE
3HaYMMOCTHU ¥ OOIIHOCTH MaTeMaTUYECKUX METOIOB TO3HAHMS KaK HEOThEMIIEMO
4acTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.
Coneprkanre yueOHOTO Kypca HalmpaBIeHO Ha 3aKpeTIeHUe 3HAHUH, MTOTy9IeHHBIX
P U3YUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHus, U HAa Pa3BUTHE
MPECTABICHUN O CITyYailHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXIy HUIMH Ha BaKHBIX
IpUMepax, CIOKEThl KOTOPBIX ITOYEPIHYTHI U3 OKpY>Karollero mupa. B pesynbrare y
00y4Yarouxcsi T0JKHO c(hOpMUPOBATHCS MPEACTABIEHUE O Hauboee
yHOTPEOUTENBHBIX U OOLIMX MAaTEMAaTHIECKUX MOJIEISIX, UCTIOIB3YEMBbIX JJIsI OMTMCAHUS
aHTPOTIOMETPHUECKHUX U IeMOTpadUIECKUX BETUYHH, TOTPEITHOCTEH B Pa3IMIHOTO
pola U3MEPEHUsX, JUINTEIbHOCTH O€30TKa3HON padOThl TEXHUUECKUX YCTPOICTB,
XapaKTEepPUCTUK MAaCCOBBIX SIBJICHUI U TIPOIIECCOB B 0OIIIECTRE.

B cooTBeTCTBUU C yKa3aHHBIMU LIEJIIMU B CTPYKTYpe Y4eOHOTO Kypca
«BepoATHOCTh U CTaTUCTHKA» JIJISl YPOBHS CPEIHETO 00111ero 00pa3oBaHus Ha 0a30BOM
YPOBHE BBIJICTICHBI CIICAYIONINE OCHOBHBIEC COMIEpKaTeNbHble TUHUH: «ClTydaifHbIe
COOBITHS U BEPOSTHOCTUY, «CityyaliHble BEJTMUMHBI U 3aKOH OOJIBIINX YHCEI.

Baxknyto yacTh yueOHOro Kypca 3aHUMaeT N3y4eHHEe TeOMETPUUYECKOTO U
OMHOMHAJIBHOTO pacHpe/esIeHni ¥ 3HAKOMCTBO C UX HEMPEPhIBHBIMU aHAJIOTaMH —
MOKa3aTebHBIM U HOPMAJIBHBIM PaCIpEICICHUSIMU.

Coneprxanue nuHun «CitydaifHble COOBITUSL U BEPOSITHOCTHY CITY>KUT OCHOBOM JIs
(opMupoBaHUS MPEACTABICHUN O pacIpeeICHIH BEPOITHOCTEN MKy 3HAYCHUSIMU
CIIy4aiiHbIX BEJIMYMH, a TAK)KE 3Ta TUHUSI HEOOX0IMMa Kak 0a3a sl u3yueHus 3aKOHa
00MBIINX YuCcel — PyHIAMEHTAILHOTO 3aKOHA, IEHCTBYIOLIETO B MPHUPOJIE U 00IIEeCTBE

¥ UMEIOIIETO MaTeMaTH4ecKyto Gopmanuzanuio. CaM 3aK0H OONBIINX YHCE
npejIaracTcsl B 03HAKOMHUTEIBHOM (hopMe C MUHIUMAJIbHBIM UCTIOE30BAHUEM
MaTeMaTH4ecKoro (opmaausma.

TeMmbl, cBSI3aHHBIE C HETIPEPHIBHBIMU CITYYailHBIMU BETMUYNHAMHE, aKIICHTUPYIOT
BHUMaHUE O0yJaroIUXCsl Ha OMMCAHUU U U3YUYEHUH CITyYalHBIX SIBJICHUN C TTOMOILBIO
HenpepbIBHBIX PyHKIMN. OCHOBHOE BHUMAaHUE YACNAETCS MOKa3aTeIbHOMY U
HOpPMAJIBHOMY paclpeieNIeHUsIM, IPU 3TOM IMPEAIOoIaracTcsi 03HAKOMUTEIHHOE
n3yueHue Marepuaina 6e3 1oKka3aTebCTB MPUMEHSIEMbIX (DaKkTOB.

Oo6111ee uncao yacoB, PEKOMEHIOBAaHHBIX JUIsl U3yUYeHHs y4eOHOTO Kypca
«BepositHOCTb U cTatucTka» — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezenio), B
11 xmacce — 34 gaca (1 gac B Heneo).
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COAEPKXAHUE OBYYEHUA
11 KJIACC

YucnoBble XapaKTEPUCTUKHU CIIyYaMHBIX BEJIMYMH: MAaTEMaTU4ECKOE OKUIaHHE,
JUCIIEPCHS U CTAHJAPTHOE OTKJIIOHEHHE. [[prumepsl MpUMEHEHN MATEMAaTHIECKOTO
OKHJIaHMSI, B TOM YHMCJIE B 33J]a4ax U3 MOBCEIHEBHOM XKU3HU. MaremaTuieckoe
OKHJlaHre OMHAPHOW CIy4ailHOM BEIMYMHBI. MareMaTH4eCcKoe OKUIaHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MareMaTnyeckoe OKUAaHUE U JUCIIEPCUs TEOMETPUIECKOTO U
OMHOMHUAIILHOTO pacIpeIeIICHUN.
3aKkoH OOJIBIIMX YHCEN U €TO POJib B HayKe, IpUpoJie U ob1iecTBe. BriOOpouHbIit

METO]I UCCIIEIOBAHNH.

[IprmMepbl HENMPEPBIBHBIX CIIy4alHbIX BeNU4MH. [loHsATHE O TUIOTHOCTH
pacripeneneHus. 3aaadu, IPUBOISIINE K HOPMaIbHOMY pactpeneneHuto. [lonstue o
HOPMAJIbHOM PAaCIPEEICHUN.

HNPEIMETHBIE PE3YJ/IBTATbDI

K koH1y o0ydyenus B 11 kiaacce oOyyaromuics MOIyYHUT CAEAYIOIINE MPEAMETHBIE
pe3yNbTaThI:
CPaBHUBATh BEPOSTHOCTH 3HAUCHUH CIIyYalHOW BEJIMYMHBI 10 PACIIPEICIICHUIO WU
C IOMOILBIO JUarpamm; ONEepUpoOBaTh MOHATUEM MATEMaTUYECKOIO OXKUIAHNUS,
IIPUBOAUTH IIPUMEPBI, KaK IPUMEHAETCS MaTEMaTU4ECKOE OKUAHUE CITy4anHON
BEJIMYMHBI HAXOAUTh
MaTEeMaTUYeCKOe OKUAAHUE 110 JAHHOMY pacIpeleICHUIO;
UMETH MPEICTABICHUE O 3aKOHE OOJBIINUX YHUCEIT;
MMETh NPEICTABICHUE O HOPMAJILHOM PaCIPENCIICHUN.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
HaumenoBanne KommuectBo| OCHOBHOE conep:kaHue OCHOBHBIC BUJBI
pasznena 4acoB JIEATEIILHOCTHU
(TembI) Kypca 00y4arommxcs
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Maremarnueckoe
OKHJIaHUE
CIIy4aliHOM
BEJIMYMHBI

[Iprmepsl
IpUMEHEHUS
MaTeMaTH4eCKOro
OKUJTaHUS
(cTpaxoBaHue,
Jotepest).
Maremarnueckoe
O’KUJJAHUE CYMMBbI

CIIyYalHbIX BEJIUYHH.

MaremaTnueckoe
OKHJIaHUC
FEOMETPUYECKOTO U
OMHOMMAJILHOTO
pacnpeneneHun

OcBauBaThb IOHATHE
MaTeMaTHUYE€CKOro
OKUJaHHUS.
IIpuBoauTh U
00Ccyxk1aTh
IPUMEPHI
PUMEHEHUS
MaTeMaTU4eCKOTo
OXKHJTAHMS.
Breruucnare
MaTeMaTUYECKOE
OXKHJTaHHE.
Hcnoan3oBarhb
TIOHATHE
MaTeMaTU4YECKOTO
OXKHJIAHMS U €T0
CBONCTBA NpH
pEIICHUN 3a/1a4.
Haxoauts 1o
U3BECTHBIM
dbopmynam
MaTeMaTHYCCKOE
O’KHMJIaHHUE CYMMBI
CIIy4allHbIX BEJIUYMH.
Haxoauts 1o
U3BECTHBIM
bopmynam
MaTeMaTHYECKHE
OKHJaHUS
CIIy4alHbIX
BEJINYHH, UMCIOIIHNX
F€OMETPHUUECKOE U
OMHOMHAJIbHOE
pacnpeneneHus
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OcBauBaTh ITOHATUS:

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE
CIIy4YaliHOM
BEJINYUHBI

Hucnepcus n

CTaHJIapTHOE
OTKJIOHCHHE. OTKJIOHEHUE CITy4YalHOU
Hucnepcun BEJIMYMHBI.
r€OMETPUYECKOTO U Haxoauts
OMHOMHAJILHOTO
JIMCTIEPCUIO TIO
pacrpeneaeHus.
[IpakTrueckas PaclpeACICHUIO.
pa6ora ¢ HaxoauTh 110 U3BECTHBIM
HUCIIOJIL30BAaHUEM (hopmyaam qucnepeuro
Te€OMETPUIECKOTO 1

ANEKTPOHHBIX TAOIHI]

JUCIICPCHUA, CTAHAAPTHOC

OWHOMHAIBHOT'O
pacnpeneneHus, B TOM

IPaKTUYECKOU pabOThI €

AIIEKTPOHHBIX TAOJIHUII
3HAKOMMTBLCS C BHIOOPOUYHBIM

YHuCJIC B XOAC

HCIIOJIBb30BaHUECM

3aK0H OOJIBIIINX

3aKoH OOJIBIINX
yucen. Beibopounblit

MCETOAOM HCCJICOOBAHUA
COBOKYIIHOCTH JdHHBIX.

yucen
METOJ UCCIICTIOBAHUM.
[IpakTuyeckas pabora H3y4yars B x01€
C UCMOJIb30BAHUEM MPaKTUYECKOU pabOoThI ¢
AIIEKTPOHHBIX TAOJIHI HCIOJIb30BAaHUEM
AIIEKTPOHHBIX TAOIHI]
MpUMEHEHUE BEIOOPOYHOTO
METOJa UCCIIEIOBAHUS
HenpeprsiBHbIE 2 [Ipumepsnt OcBauBaTh NOHATHUS:
ClIy4aiiHbIe HETPEPBIBHBIX HETpepbIBHAA ClTy4yaiiHas
BEJIMYMHBI CITy4aiHBIX BEJIUYHUH. BEJIMYMHA, HCIPEPHIBHOE
(pacopeneneHus) DyHKIMS MIOTHOCTH pacripezeneHue, QyHKIUsI
PacCHpEACICHNUA. IJIOTHOCTH BEPOSITHOCTH.
PaBHOMepHOE IIpuBoauTH IPUMEPHI
pacnpeneﬁeHHe 1 ero HETIPEPBIBHBIX CITyYalHBIX
CBOMCTBA R —

HaxoauTh BEpOATHOCTH
COOBITHH 110 TAaHHOU
(YHKIIUY TJIOTHOCTH, B
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TOM YHCJIE
PaBHOMEPHOTO
pacnpeneneHus

HopmansHoe
pacupenencHue

3agauu, TPUBOASIINE K
HOPMaJIbHOMY
pacrpesieeHuIO.
DyHKIHUS IOTHOCTH U
CBOMCTBA HOPMAJILHOTO
pacnpeneneHus.
[IpakTuueckas pabora c
HCIIOJIB30BaHUEM
AIIEKTPOHHBIX TAOIHI]

OcBauBaThb IIOHATHS:
HOPMaJIbHOE
pacnpeneneHue.
Boigeasite 1o
ONMCAHHIO CITy4YaliHbIC
BCJIMYUHEI,
pacnpenes€éHHbIe 10
HOPMAJILHOMY 3aKOHY.
IIpuBoauTh NpUMeEPHI
3a7a4, MPUBOISIIUX K
HOPMaJIbHOMY
pacIpeaesICHUIO.
Haxonutps uncioBble
XapaKTEPUCTUKHU
HOPMAaJIbHOTO
pacnpeneseHus no
U3BECTHBIM (pOopMyJsIaMm.

Pemarn 3a1aun,
CBSI3aHHBIE C
IIPUMEHEHUEM CBONCTB
HOPMaJILHOTO
pacrpeneseHuii, B TOM
YHCJIE C UCIIOIb30BAHUEM
AIICKTPOHHBIX TAOIHIY

[ToBTOpEHME,
00001IeHNE
W CHCTEeMAaTH3allHs
3HAHUU

19

[IpencraBnenue
JAHHBIX C TIOMOIIBIO
TaOJIUIl U JUarpaMM,

onucarenbHas
CTaTHCTHKA, OTBITHI C
PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU
COOBITHSMH,
BBIYHCIICHUE

[ToBTOpSATH M3yUEHHOE U
BBICTPAUBATh CUCTEMY

3HAHUU
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BEPOSITHOCTEU COOBITHI

C IPUMCHCHUEM
dbopmyn u
rpaduuecKkux
METO/IOB
(KoopauHaTHas
npsimMasi, 1epeBo,
auarpaMma
Diinepa),
CIIy4alHbIe
BEJIMYMHBI U
pacmpeneneHus,
MaTeMaTHIeCKOe
OXKUJaHUE
CIIy4alHOM
BEJTMYHHBI

OBILEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

34
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