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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1Mo maTeMaTHKE Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
pazpaborana Ha ocHoBe DPI'OC COO c yu€TroM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEIbABISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHIO, M TpaJuLIUN
poccuiickoro oopazoBanus. Peanusaiiyst mporpaMMsl 10 MaTeMaTHKE 00ecTieynBaeT
OBJIAJICHUE KIIOYEBBIMM KOMIIETCHIMSIMH, COCTaBISIOUIMMH  OCHOBY IS
CaMOpa3BUTHUSI M HEMPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U NMO3HABATEIBHOIO PAa3BUTHS TUYHOCTH O0YUAIOIIUXCSL.

B mporpamme mo maremMaTuke y4yTeHbl uMaed W monoxkeHus Konnenuuun
pa3BUTHUS MareMaThudeckoro ooOpaszoBanusi B Poccuiickoit ®enepanun. B
COOTBETCTBHUH C HA3BAHHEM KOHIIEMIMHU, MaTEMaTHYECKOEe 00pa3oBaHuE JOJKHO, B
YaCTHOCTH, MPEJOCTABIATh KaXKI0OMy 00Yy4aroleMycsi BO3MOXKHOCTh JOCTHXKECHUS
YPOBHSI MAaTE€MAaTHYECKUX 3HAHUM, HEOOXOAUMOIO JJIs JaJbHEUINEeH YCIEeITHOM
XU3HU B oOlecTBe. IMEHHO Ha pelieHue 3TOM 3aJauM HalejeHa MporpaMma Io
MaTteMaThuKe 0a30BOTO YPOBHSI.

B snoxy mudypoBoit Tpancopmariiu Bcex chep 4eI0BeUeCKOM AeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boii
MaTEMaTUYECKON TOATOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CIY>KUT OIMOPHBIM
MPEIMETOM JUISl M3YYCHHS CMEXKHBIX JUCIUIUIMH, a B JXKU3HHU IIOCJC IIIKOJIBI
peanbHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHuUE, YTO TpedyeT
MOJIHOLICHHOW 0a30Boil  00111€00pa30BaTeIbHONM IMOJATOTOBKHM, B TOM YHUCJE WU
MaTeMaTHYeCKOi. DT0 OOyCIOBIEHO TEM, 4YTO B HAIM JHU PACTET YHCIIO
CHEIUATbHOCTEH, CBI3aHHBIX C HEITOCPEICTBCHHBIM MPUMEHEHUEM MaTeMaTHKHU: U
B chepe dKOHOMHKH, M B OHM3HECE, U B TEXHOJIOTMYECKUX OO0IACTAX, U JIaKe B
TYMaHUTApHBIX cdepax. Takum oOpa3oMm, Kpyr oOy4aromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM MIPEIMETOM, CYIIECTBEHHO PACIIUPSICTCA.

[IpakTyeckas TMOJE3HOCTh MATEMAaTHKH OOYCJIOBIEHA TeM, 4TO €€
OpeIMETOM  SBIAIOTCS  (QyHAAMEHTAJIbHbIE  CTPYKTYphl  Halllero  MHpa:
IPOCTPaHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIE OTHOUIEHUS OT MPOCTEHUIINX,
YCBAMBAaE€MbIX B HEMOCPEACTBEHHOM OMbBITE, 1O JIOCTaTOYHO  CJIOXKHBIX,
HEOOXOJUMBIX JIJIS PA3BUTHUS HAYUHBIX M TEXHOJOTHUUECKUX UAeH. be3 KOHKpEeTHBIX
MAaTEMAaTHYECKUX 3HAHUM 3aTPYJTHEHO MOHUMAHUWE IPUHIIMIIOB YCTPOMCTBA U
WCMOJIb30BAHUSL ~ COBPEMEHHOM  TEXHHWKH, BOCIPHUATHE W  HUHTEpIpETaIus
Pa3HOOOpa3HOW COIMAIBHOW, JKOHOMHYECKOW, TOJUTHYECKOW WH(OOpMAINH,
Manod(pexkTHBHA TOBCEAHEBHAS MPAKTHUECKAs MeATeIbHOCTh. Kaxk oMy uenoBexy
B CBOEM KWU3HU NPUXOAMUTCSA BBINOIHATH JOCTATOYHO CIIOXKHBIE PACYETHI U
COCTAaBJISITh HECJIOKHBIEC AIITOPUTMBI, HAXOAUTH HYKHbIE (DOPMYJIIBI M TPUMEHSTH UX,
BJIAJIETh MPAKTUYECKUMU NMPUEMAMU I'€OMETPUUYECKUX U3MEPEHUIN U MOCTPOEHUH,
quTaTh UHGOPMAIIMIO, TIPEJCTABICHHYIO B BUYy TaOJUII, AMarpaMMm U rpadukos,



YKUTb B YCIIOBUSX HEOMPEICAEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep
CIyYaHBIX COOBITHIA.

OnHoBpeMEHHO ¢ pacimpeHueM cdep MNPUMEHEHHs] MAaTeMaTHKd B
COBPEMEHHOM 00111ecTBe BCE 00Jiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKHA CTHIIh
MBIIICHHUS, TTPOSIBIISIFOIITUICS B ONIPEICIEHHBIX YMCTBEHHBIX HaBBbIKaX. B mporiecce
W3YUYCHUS MaTEMaTUKH B apceHajd MPUEMOB W METOJIOB MBINIJICHUS YeJIOBEKa
€CTECTBCHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIHS W JeAyKims, o000ImeHue u
KOHKpETH3aIusl, aHajdu3 © CHUHTE3, KiIaccupuKamus ¥ CUCTEMaTH3aIlus,
abctparupoBanrie u a”atorus. OOBEKThI MATEMATHYECKUX YMO3AKIIOUYCHUH,
npaBujia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX TOCTPOCHUH,
CIOCOOCTBYIOT BBIPaOOTKE YMEHHUs (HOpMYIUPOBaTh, 0OOCHOBBIBAThH U JIOKA3bIBATH
CY)KIIGHHUS, TeM CaMbIM pa3BUBAIOT JIOTUYECKOE MBIIUICHHE. MareMaTuke
MPUHAIJICKUT Beaylas pojb B (OPMUPOBAHUU ANTOPUTMUYECKONH KOMITOHEHTHI
MBIIJICHAST W BOCIIMUTAaHUM YMEHHH JCHCTBOBATH IO 3aJaHHBIM aJTrOpPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B mpoiiecce perieHus
3a/1a4 — OCHOBHOM y4eOHOW ACATEIHPHOCTA Ha YPOKAX MAaTEeMAaTHKN — Pa3BUBAIOTCS
TBOpYECKAs U MIPUKJIATHAS CTOPOHBI MBIIIUICHHUS.

OOydenue MaTemMaThke AaéT BO3MOXKHOCTb Pa3BHBATh Yy OOYyYaroImuxcs
TOUHYIO, PAallMOHAIBHYI0 U MH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosee
HOAXO/ISIIINE S3BIKOBBIC, CHMBOJIMYECKUE, Tpaduyeckue CpeacTBa sl BEIPAKEHHS
CYKJICHUH ¥ HATJISHOTO WX TPEACTABICHHUS.

HeoOXoaumMpiM  KOMIIOHEHTOM  OOLIEH  KYyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJsieTCs ~ oOliee  3HAKOMCTBO C  METOJaMU  TO3HaHUS
JNEUCTBUTENLHOCTH, MPEACTaBICHUE O MNpPEeIMETe M METOJE MaTeMaTHKH, €ro
OTJIMYMSI OT METOJIOB €CTECTBEHHBIX M T'YMAaHUTapHBIX HayK, 00 OCOOEHHOCTSX
IPUMEHEHUs MAaTEMATUKHU JJIs PEIICHHs HAYYHBIX WM NPHUKIAJHBIX 3a7ad. Takum
o0pa3zoM, mMaTeMaTthyeckoe oOpa3oBaHHE BHOCHUT CBOM BKiaJl B (HhOpMUpPOBaHUE
o011el KyJIbTYphI YeJIOBEKA.

N3yueHne MaTeMaTUKH CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
YeJI0BEKA, MOHMMAHHUIO KPAacoTbl U M3SIIECTBA MATEMAaTHYECKUX PACCYXKICHUM,
BOCITPUSITUIO TEOMETPUUECKHUX (DOPM, YCBOCHUIO UI€H CUMMETPHH.

[IpuopuretnpiMu 1enaMu o0yueHus marematuke B 10-11 kiaccax Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

dbopMHpOBaHNE IEHTPATBLHBIX MATEMATHUYECKUX TIOHITHH (YMCII0, BEIMUMHA,
reomMeTpuyeckas purypa, nepeMeHHasi, BEpOSITHOCTh, PyHKIIHS ), 00ECIIeUNBAIOIIHX
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh  MaTEMaTU4YecKoro  oOpa3oBaHMs
00yUaroIIMXCS;



MOJIBE/ICHNE OOyYaloIUXCAd Ha JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATHUKU W OKPYXKAIOIIEr0 MUpa, MOHUMAaHUE MAaTEMAaTHUKHU Kak
YacTH OOIIEH KyJIbTYyphl U€JIOBEUECTBA,;

Pa3BUTHE MHTEJUIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEHM OO0ydaronmmxcs,
MIO3HABATEJIbHOW  aKTHUBHOCTH, HCCIIEIOBATENLCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS, MHTEPECA K U3YUYECHUIO MAaTEMaTUKH;

dbopmupoBanre (QPyHKIMOHAIBHOW MaTeMaTHUYECKOW IPAMOTHOCTH: YMEHHS
pacro3HaBaTh MATEMATUYECKUE ACTIEKTHI B PEAJIBHBIX JKU3HEHHBIX CUTYAIUSAX U TIPU
U3YYEHUU JIPYTHX Y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh WX Ha S3bIKE MaTeMaTUKH W CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIH, MPUMEHSITh OCBOCHHBIN MaTeMaTUYeCKUM ammapar Jjis
pElLICHHs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPHPETUPOBATh U OLICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU COZiepkaHus MmaTeMaTuku B 10—11 knaccax sBisitOTCS:
«Yucna u  BhIUMCHEHUS», «Anrebpa» («AnreOpandeckue  BBIPAKECHUSY,
«YpaBHEHHsI UM  HEpaBeHCTBa»), «Hawama wmaTemMaTH4ecKOro  aHaIU3ay,
«T'eomerpusi» («I'eomerpuueckue @urypsl M HuX CcBoicTBa», «l3mepenue
T€OMETPUYECKUX BeINYUH»), «BeposTHOCT, M cTaTUCTUKa». J[aHHBIE JIUHUU
Pa3BUBAIOTCS TApaJUICIbHO, KaXKJash B COOTBETCTBHUU C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBHUCUMO OJIHA OT JPYTOi, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUH.
Kpome 3toro, ux o0beuHseT JOTuYecKasi COCTaBISAIOIast, TPAAUIIMOHHO IIPUCYIIas]
MaTeMaTUKe U MPOHMU3BIBAIOIIAS BCE MATEMAaTUUYECKHE KYypChbl U COAEp)KaTeIbHbIE
muauu. ChopmynupoBanHoe B ®I'OC COO TpeboBaHMe «BIaJeHHE METOAAMU
JI0OKA3aTelIbCTB, aJrOpUTMaMM pelIeHus 3aJady, YyMeHue (HOpMyJIUpPOBATE
OTpeIeJICHUsI, aKCHOMBI U TEOPEMBbI, IPUMEHSTh UX, MPOBOAUTH J0Ka3aTeIbHbIE
paccyXJIeHHsI B XOJ€ pelIeHusl 3ajay» OTHOCUTCS KO BCEM yueOHBIM Kypcam, a
dbopMHUpOBaHNE TIOTUUECKUX YMEHUN pacipeelisieTcs 1Mo BCeM rojaM o0ydeHus Ha
ypoBHE cpemHero obmero oOpazoBanusa. B coorBerctBuM ¢ PI'OC COO
MaTeMaTHKa SBISIETCS 00s3aTeIbHBIM MPEIMETOM Ha JJAaHHOM YPOBHE 00pa30BaHUsl.
[Iporpammoii o MaTemMaTHKe MpeaycMaTpUBaeTCs U3ydeHUE yU4eOHOTO MpeaMeTa
«MaremaTuka» B paMmKax TpEX YYEOHBIX KypcoB: «Anredpa H Hauana
MaTeMaTU4yecKoro aHainuza», «l'eomerpus», «BeposSITHOCTP M CTAaTHCTHKaY.
dopMUpOBaHUE JIOTHUYECKUX YMEHUN OCYIIECTBIISETCS Ha MPOTSHKECHUH BCEX JIET
0o0yueHHUs Ha YpPOBHE CpPEAHEro OOIIero o0pa3oBaHMs, a JJIEMEHTHI JIOTHUKH
BKJIFOYAIOTCS B COJIEPKAHUE BCEX Ha3BaHHBIX BhIIIE YUEOHBIX KypcoB. O01iee 4nciio
4acoOB, PEKOMEHIOBAHHBIX Il n3ydeHus: mateMatuku — 340 yacoB: B 10 kiacce —
170 gacos (5 yacoB B Heneno), B 11 kiacce — 170 gacoB (5 4acoB B HEJEIIO).

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUsA ITPOT'PAMMBLI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue y4yeOHOro mpeaMera «MaTeMaTHKa JOJKHO OOECHeUUBATh JOCTUXKCHHUE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CICAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
HpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHS MPOTpaMMbl ydyeOHOro mnpeamera «MareMaThuka»
XapaKTePU3YIOTCS:

I'paxknanckoe BocMTaHUE:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIMK OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBCHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLIMATBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSMH U HA3HAYCHUEM.

[TarpuoTnyeckoe BoCIUTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON IPAsKIAHCKON UACHTUYHOCTH, YBRXKEHHUSA K MPOLLIIOMY U
HACTOSIIEMY POCCUICKON MAaT€MATUKHU, HEHHOCTHBIM OTHOUIEHUEM K JIOCTUKEHUSM POCCUHUCKHUX
MAaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIPYTUuX HayKax, TEXHOJOTHUSIX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKM U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHEM JMYHOTO BKJIAJla B MOCTPOEHHUE
YCTOHYHBOTO OYyIYIIETO.

DCTeTUYECKOEe BOCIIUTAHHUE:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTeMaTUYECKUM aCIEKTaM PA3JIUYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSITh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JIeSITEILHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHWUEM IIEHHOCTU TPYAOTIOOWS; WHTEPECOM K Pa3THYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHUH BCEH KU3HHU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKUX 3a7a4 MATEMATUYECKOW HAPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:



C(OPMHUPOBAHHOCTBIO HKOJOIMUYECKOW KYyJIbTYPbl, NOHUMAHHEM BIMSHUSA COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHME IMPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAaHUEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpOoOJieM; OpUEHTalued Ha  NpPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B O00JIaCTU OKPYXKAloUIe cpelpl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJI OKPYKAIOILEH CPEIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ Pa3BUTHA U 3HAYMMOCTHU JUIsl Pa3BUTHs LIMBHIIN3ALINU;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYpPOU KaK CPEICTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh UHIUBUAYAIBHO

U B IpymIe.

METAINPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHbLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
Oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue AeMCTBUS:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbBIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIMpPECIICHUS MOHATHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNU s
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

®  BBIIBIISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TIPOTUBOPEYHS B (haKTax,
TaHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUHU TS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TIPOTUBHOTO), BBICTPAaWBATh apryMEHTAIMIO, MPHUBOAWTH TPUMEpPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIHI;

e BbIOMpaTh cnocob pemieHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KPUTEPHEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJb30BATh  BONPOCHI ~ KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, YCTaHABIUBATD



HUCKOMOE M JIlaHHOE, (OPMHUPOBATH THIIOTE3y, APryMEHTHPOBATH CBOKO ITO3HUIIHUIO,
MHEHHE;

IPOBOJIMTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCICIOBAHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0OBEKTaMH, SIBICHUSIMU, IIPOIIECCAMHU;
CaMOCTOSITENILHO  (OPMYITUPOBaTh O0OOIIEHUST W  BBIBOJALI IO  pe3yibTaTaMm
POBEEHHOTO HAOIIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MONYUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanueii:

BBIBJIATH Ae(DUIMTH MHPOpMAIINK, TAaHHBIX, HEOOXOJUMBIX JUIS OTBETa HA BOIPOC U
JUTSL PEeUICHUs 3a71auu;

BBIOMpaTh HMHGOPMALMIO W3 WCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIM3HPOBATbH,
CHCTEMAaTH3UPOBATh W HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
NPECTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIUIO, TPEACTaBIATE €€ B pasIM4HbIX (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPHUTEPUSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oeticmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.
OO61ueHue:

BOCIIPUHUMATb U q)OpMYJ'II/IpOBaTB CYXKACHUA B COOTBECTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NICEMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4ui, KOMMEHTUPOBATh
HIOJTYYeHHBIH Pe3yIbTaT;

B X0/1e 00CYKJICHHS 33][aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI,
perraeMoi 3aauu, BEICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIICHHS; COMTOCTABIIATh
CBOM CYXXICHHUA C CYKACHUAMU APYTUX YHaCTHUKOB AHAJIora, 06HaPY)KI/IBaTI) pasinduc
U CXOJICTBO MO3MIMI, B KOPPEKTHOH (opme (GOopMyIHpOBaTh pPa3HOINIACHS, CBOU
BO3PaKEHHS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSATENIFHO BHIOMpPATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

MOHUMATh U UCIOJIb30BATH MPEUMYIIIECTBA KOMAaHIHON U HHIAMBUYyaIbHOMN paboThl Ipu
peleHny y4eOHbIX 3a]a4; MPUHUMATh Le1b COBMECTHON AESTEIbHOCTH, MIIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paboOThl, pacmpenenirTh BHIbI paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBHUS



C APYTrMMHM 4IEHAMH KOMAaH[bl; OLIEHUBATh KAYECTBO CBOET0O BKJIA/a B OOIIUI IPOAYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue Cmolcio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanusi:

COCTABJIAThH IIJIaH, AJTOPUTM pELIeHMs 3aJaud, BbIOMpPATh CIOCOO pELIeHHs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM I[1O3HABATENBHON pe(IeKCUM KaK OCO3HAHUSA COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA NPOLECcCa W PE3yJbTaTa PEIICHHUs MaTeMaTU4eCKOU
3a/1a4u;

® [PEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHHUM 3a]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSAM, OOBSACHATH IPUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHUS pPe3y/lIbTaTOB JEATENbHOCTH, HAaXOAMUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HOEJU MU3YYEHUS YUEBHOI'O KYPCA «Aaredpa W Hayajla MaTeMaTH4YeCKOro
aHAJIN3a»

Kypc «Anrebpa m Hayajma MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOTPpaMMe CTapIieil IIKOJBI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y Uil M3y4YeHHs BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIICHUE YydYallluXcs Ha YpOBHE,
HE00XO0IMMOM JIJIs1 OCBOEHMSI KYpCOB MH(POPMATHKH, O0IIECTBO3HAHHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalruecs OBJIaJeBAIOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUSI B MaTeMaTH4yeckoil popme.

Kypc anre6psl 1 Hauasn MaTeMaTHYECKOro aHalIM3a 3aKJa/lbIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OMOJIOTUH, TOHUMAHHUS OCHOBHBIX T€HAECHIIUI SKOHOMUKHU
U OOIIECTBEHHOM »W3HU, II03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHUAX, YBECPCHHO MCIIOJIB30BAaTh UX B HOBCGI[HCBHOﬁ XU3HU. B TOXE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3sBUBAeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPXKICHHMS,
UCIIOJIb30BaTh 0000IeHHe U KOHKpEeTH3alhio, abcTparupoBaHHE U aHaJOruio, (opMHUpYeET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA aﬂre6p51 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaiM3a B CTaplICH IIKOJE ydaluecs MOJYy4aroT HOBBIM ONBIT pEIICHUs NMPHUKIATHBIX 3ajad,
CaMOCTOSITEJIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKMX MOJENed  pealbHbIX CHTyalUud W
WHTEPIPETALMM TOJYYEHHBIX PEIICHWM, 3HAKOMATCSI C NOPUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEW B MPHUPOJE, HAYKE U B HMCKYCCTBE, C BBIIAIOIIAMHUCI MAaTeMaTUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.



Kypc o0nanaet 3HaunTeIbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIH pean3yercs Kak
yepe3 yueOHbI MaTepual, criocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gyepe3 crnenuuKky ydeOHOW MesTeNbHOCTH, TPEOYIOMIEH CaMOCTOSITENLHOCTH, aKKypaTHOCTH,
IPOIOJDKUTEIHHON KOHIICHTPAIMK BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJIYYECHHBINH PE3yNbTar.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMAaTHYECKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN IPUHLUI 00Y4EHUs.

Crpykrypa Kypca «Anredpa 1 Hadyajaa MaTEMAaTUYECKOT0O aHAJIM3a» BKIIIOUYAET CIEIYIOIINE
coJepKaTelbHO-MeTOquYecKue JuHUU: «Yucna u BeraucieHus», «DyHKIUMH U rpadukmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cOpep)KaTebHO-METOJUUECKUE JHMHUU M3Y4aloTCs HAa HPOTSKEHUM JABYX JIET
o0y4yeHHs B cTapuiei IIKOJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMH TEMaMH U pa3jenamu. JJaHHBIN KypcC SBISETCS MHTETPATHBHBIM, TOCKOJIBKY OObEIHHSET
B cebe cojepKaHue HECKOJbKHX MaTeMaTHMYeCKUX JUCLUIUIMH: auredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHaIu3, TeOpust MHOXKECTB U JIp. [To Mepe Toro kak ydaiuecs oBJIaeBalOT BCE
Ooiee IMMPOKUM MATEMaTHYECKUM anmapaToM, y HHUX IIOCIEAO0BAaTeNbHO (OPMHpYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTHh MaTEMATUYECKYIO0 MOJIENb PEaIbHOW CUTYAI|H, IPHMEHSTh
3HaHUs, MOIyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMAaTHYECKOTO aHalu3ay, Ul pelleHUs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHONH MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4EHHBIN pe3yibTarT.

ConeprxaTenpHO-MeToAnYecKast TUHUS «Hrca u BBIYUCICHUS» 3aBepiIacT (OPMUPOBAHNE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLJIO Ha4aTO B OCHOBHOM 1IKoie. B
cTapuiedl mkoje oco0oe BHUMaHHUE yrenseTcss (OPMHPOBAHUIO NMPOYHBIX BBIYMCIMTEIbHBIX
HaBBIKOB, BKIIIOYAIOIIUX B ceOs HMCIIOIB30BAaHHME PA3IMYHBIX (OPM 3alUCH JCHCTBUTEIHHOTO
Yrciia, YMEHHE DPAlMOHAIBHO BBIMOJNHATH NEHCTBHA C HUMH, JENaTh NPHUKUAKY, OIEHHBATH
pesyabrar. OOydaromuecss MOJy4aloT HaBBIKM HPUOIMKEHHBIX BBIYMCIECHUH, BBINOJIHEHUS
JeMcTBUI ¢ 4MCIaMH, 3allMCaHHBIMM B CTaHIApTHOM (hopMe, MCIIOJIb30BAaHUs MaTeMaTHYeCKUX
KOHCTaHT, OIICHUBAHHSI YMCIIOBBIX BBIPAKEHUI.

Jluaus «YpaBHEHHsS M HEPAaBEHCTBa» pPEaJM3yeTcs] Ha MPOTSDKEHUH BCETO OOy4YSHHS B
CTaplied IIKoJie, IMOCKOJBKY B KaXIOM pas3zeie MporpaMMbl MPeAyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. OOyyaromuecs OBIaIeBalOT pa3IMUYHbIMU METO/IaMH PEILIEHUS LIEbIX,
palMoHATBFHBIX, HPPAMOHAIBHBIX, TOKA3aTeIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUIECKUX
ypaBHEHHIA, HEPABEHCTB M UX cHCTeM. [loydeHHbIe YMEHUS UCTIOIB3YIOTCS TIPH UCCIICIOBAHUH
(GyHKLIUH C TOMOIILIO MPOM3BOJHON, PELIEHWH NPUKIAJHBIX 3a7ay M 337a4 Ha HaXOXJEHUE
HauOOJBIINX U HAUMEHBLINX 3HaUYCHUN (yHKUMU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAeT B
cedst Takxke (GopMHUPOBaHHE YMEHUH BBITIOJIHATH pacuéThl 10 GopMyliaM, IPeoOpa3oBaHUsI LEIbIX,
PaIMOHATBHBIX, HPPAIMOHANBHBIX H TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKECHHIA,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuio anreOpandeckoro MaTepuala
IPOUCXOIUT AajbHelIee pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAaKTHOTO MBIIIICHUS yYallluXcs,
GopMHpYIOTCST HAaBBIKM JCAYKTUBHBIX PACCY)KICHHH, paOdOTBl C CHMBOJBHBIMH (OpMaMH,
NpeJICTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB W HEpPaBEHCTB. AnreOpa
npezuiaraet 3¢p(eKTUBHBIE HHCTPYMEHTHI JUIsl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHbBIX
3aJa4, HarJIAJHO AEMOHCTPUPYET CBOM BO3ZMOXKHOCTHU KaK SI3bIKa HAYKH.

CopnepxaTenpHO-MeToAn4YecKast TUHUS «DYHKINU U TpauKM» TECHO TEPEIUIeTaeTCs C
JPYTUMH JIMHASIMHU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCTIeI0BATEIbHOCTD U3YUSHHS
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Mmarepuana. M3ydeHue cTeneHHOH, [10Ka3aTelIbHOU, JIorapu(MU4eCKOl U TPUTOHOMETPUUYECKUX
¢GyHKUIMH, UX CBOMCTB M rpaMKOB, UCTOIb30BaHUE (QYHKIMN JUISL PELICHUs 3a/1a4 U3 IPYTrux
y4€OHBIX IPEIMETOB U PEATILHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUUYECKUM aHAJIU30M, TaK U
C pelIeHrneM ypaBHeHUH 1 HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAaHUE yenseTcss pOPMUPOBAHUIO
YMEHUS BbIpaXxaTb (OpMyJlIaMH 3aBUCUMOCTH MEXIY pa3iIMYHbIMU BEJIMYMHAMM, MCCIIEJOBATh
HOJy4eHHble (PYHKIMH, CTPOUTh UX Tpaduku. MaTepuai 3TOH colepKaTelbHOM JIMHUY HalelleH
Ha pa3BUTUE YMEHUM U HaBBIKOB, O3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEXIy BEIMYMHAMU B
pa3nuaHOi (hopme: aHAMMTUYECKOU, Tpadudeckoil U cioBecHO. Ero m3ydeHue crnocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOIO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aLMH,
UCIIOJIb30BaHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Hagana mMareMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYyr KaK MaTeMAaTUYECKUX, TaK U IPUKIIAJHBIX 3aJ1a4, JOCTYITHBIX O0y4YaroLUIuMCsl, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEI0BATh U CTPOUTh I'padUKu (PYHKIMHA, ONPEAEIATh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUEHUs], BBIUUCIIATE IUIOMAAN GUIyp U OOBEMBI TeJl, HAXOJUTh
CKOPOCTHM U YCKOpEeHHsI mpoueccoB. JlaHHas cojepaTeiibHas JIMHUSA OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHMSI MaTEMaTUYECKUX MOJEJEH peaJbHBbIX CHUTyallui, HaXO0KJIEeHUs
HAWIyYlllero pelieHus B INPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-?KOHOMHMYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTUYEeCKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUH pPaclO3HABATh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecs y3HaIKT O
BBIJIAIOIINXCS PE3YNIbTaTax, OJyYEHHBIX B X0/1€ Pa3BUTHUS MaTEMAaTUKU KaK HayKH, U UX aBTOpax.

CopnepxaTtenpHo-MeToANYeCKast JIMHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypcC LIKOJIBHOM MaTeMaTHKU U IpeJlaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00BEINHSAIOMNN
BCE pasleibl MAaTeMAaTHUKUM U €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloatomy BaXHO n1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHbIN S3BIK COBPEMEHHOW MAaTeMAaTUKHM U HCIOJb30BAaTh €ro s
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTEeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieJIel pealbHbIX CUTYallUid, UCCIIEJOBAHMSI 3TUX MOJEJIel ¢ TIOMOIIBIO anmapara aareopsl u
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETaluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli W3 Pa3fesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
WCIIOJIB3YETCSI AJIs pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy pemennn peanbHbIX IPAKTHUYECKHUX 3a1a4
yuyaligecsi — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEpPHOCTH,
abcTparupoBarbCs, HMCIOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpodIemy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEIICHUS NPHUKIATHBIX 337ad OpraHuszyeTrcs B
npoliecce U3y4eHus: BcexX TeM Kypca «Anredpa v Hauaia MaTeMaTHYECKOTO aHATTU3a».
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BBIYHMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl pPEHICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUU U PeallbHOU KU3HHU.

JelicTBuTenpHble yKcaa. PanyvoHanpHble W MppalUoOHaNbHbIe uyucia. Apudmernueckue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkéHHble BBIYMCICHUS, IPAaBUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM mokazarteneMm. CraHmapTHas ¢Gopma 3alUCH JACHCTBUTEIHFHOTO YHCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmMerndaeckumMu
KOPHSIMH HAaTypaJIbHOM CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIBL.

VYpaBHeHHE, KOpeHb ypaBHeHUS. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 HHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaqIbHBIX ypaBHEHUI U HEPABEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3a/ad M 3a/1ad W3
Pa3IUYHBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DOyHKIUH U rpaduku

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (YHKIUU.

CrenenHasi QyHKIUsI ¢ HaTypaJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUYECKUX (YHKUIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTH4uecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH reoMeTprUuecKod MpOrpeccuu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcronb30BaHUE MPOrpecCUu Ul PELICHHS PEabHBIX 3aaad
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA
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MHokecTBO, onepanuu HajJ MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 arrapaTa Jyuisi ONMUCAaHUs peajbHbIX IPOIIECCOB U SABJICHUH, MPHU
pEeIIeHNH 3aa9 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCICHHSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENEHHU.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTapH(PMBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBaHue BRIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIEM.

ITprMepsl TPUrOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemieHue NpukiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JUHENUHBIX YpaBHEHUMH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM KU3HU.

DOyHKIUH U rpauKu

Oyukuus.  [lepuoguueckne  ¢ynkuuu. IIpoMexXyTKMn  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMBbl (yHKIUU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpadUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 1 pEIICHUS] YPABHEHHU U U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajam3a

HenpepeiBable pyHKIIMU. MeTon MHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[TpousBosHbIe AreMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUsS MPOU3BOAHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpyMeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpuMeHeHrEe TNPOU3BOMHOM A HAXOXACHHUS HAWIYYIIEr0 PEUIeHHMs B IPHUKIAIHBIX
3aja4ax, s OIpeieJIeHHs] CKOPOCTHU Mpolecca, 3aJaHHOr0 pOpMYJION WM TpapUKOM.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brluncienue uHTErpana Imo
¢dopmyne HetoTona—IJlelioHuna.
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IINTIAHUPYEMBIE ITPEIMETHBIE PE3YJ/IbTATbBI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaJIN3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KJIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHask ApoOb, IPOLIEHTHI.

BrImonHATh aprdMeTniecKkne onepanyy ¢ paliioHATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU.

BoinonuaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ysl IpaBUia OKPYIJIEHUS, J€aTh
IIPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3anucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; MCIIOIb30BaTh MOAXOASILYI0 (hopMy
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl PEIICHUs IPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS JTaHHBIX.

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOM3BOJIBHOTO YIJIA; UCIIOJIb30BaTh
3aIlUCh TPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIUH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIOE, pPalllOHAJIBHOE,
VPPaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX — BBID@KEHUM W pemiarh
TPUTOHOMETPUUECKHE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX M UPPALUOHAIBHBIX BBIPAXKEHUN U
pelaThs OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpyuMeHATh ypaBHEHHsI U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYEeCKUX 3a1ad Y 3a1ad u3
Pa3IUYHbBIX 00JaCTe HayKu U peaJIbHOM JKU3HH.

MopnenupoBaTh peajbHblE CHUTYallud Ha S3bIKE€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33JadM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OrniepupoBaTh NOHATHAMU: QYHKIIHS, CTIOCOOBI 3a1aHusl QYHKIIMH, 00JIaCTh ONIPEIeTICHUS U
MHOX€ECTBO 3HauUeHUH QyHKIMU, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (GYHKINU.

OnepupoBaTh NOHATHIMHU: YETHOCTb U HEYETHOCTD (PYHKIMH, HYJIU () YHKIIMH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBatek rpaduku GyHKIUN A peLIEHUS] YpaBHEHHI.

Crtpouth u yMTaTh rpaduku JUHEHHOW (QYHKUIMH, KBaJApaTUYHON (YHKIMH, CTEIIEHHOU
(YHKLNU C LENbIM [TOKa3aTeNIeM.

Hcnonb3oBate rpaduku GYHKUMN U MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelleHnn 3aja4y U3 APYruxX Y4eOHBIX MPEeIMETOB U PeajbHOW KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Havana maTeMaTH4eCKOro aHaJaIu3a
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OnepupoBaTh MOHATUAMH: I10OCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IIPOTPECCUM.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi TeOMETpUYECKast MPOTrPECCHsi, CymMma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIHOCTEN M MPOrPEecCUil Ul peleHHs] peallbHbIX
3aJa4 IPUKIIAJHOrO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, OIIEPALIMH HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapaT i ONMCAHUs PeaJIbHBIX MTPOLECCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX TMPEAMETOB.

OnepupoBaTh NOHATUSAMU: OIPEACICHUE, TEOPEMA, CIEJCTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb MNOHATUSIMM: HATypaJlbHOE, LEJIO€ 4YHUCIO; HCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIT, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTEINN JJIs PELEHUS 3a1ady.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcIa, JECITUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs! M HEpaBEHCTBA

[IpumeHsaTh CBOMCTBa CTeNeHW s NpeoOpa3oBaHMs BBIPAXKEHUN; ONEPUPOBATH
MOHATHAMM: [10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COJEp)KAlIMX JIOrapu(Mbl; ONEpUpOBATH
HNOHATUSAMM: JIOTapU(PMHUUYECKOE YpPaBHEHHE W HEPABEHCTBO;, pelIaTb OCHOBHBIC THUIIBI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHe; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM I PEILICHMS IPAKTUYECKUX 3a1a4.

Haxonuts peiieHus NpoCcTeUINX CUCTEM U COBOKYITHOCTEH PallMOHANIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4M, UCCIIEA0BATH ITIOCTPOECHHBIE MOJEIIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUSAMH: TepuoanYecKkass QYHKIHS, MOPOMEXKYTKM MOHOTOHHOCTH
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (YHKIHUU Ha
IPOMEXYTKE; UCTIOIb30BaTh UX JJIS MCCIIEOBaHUS (QYHKIIUH, 3aJaHHOH rpaukoMm.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuyeckoil u
TPUTOHOMETPHUECKUX (PYHKUUN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHON TIJIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH U
WCITOJIB30BATh UX JUUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUH.
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Wcnonb3oBars rpapukd (QYHKIUN IS HCCIEIOBAHUSA IPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX YU4eOHBIX AUCIUILINH.

HayaJjia MaTeMaTH4YeCKOro aHaIn3a

OnepupoBaTh NOHATUSAMHE: HEMPEPbIBHAS () YHKIIHS, IPOU3BOIHAS (DYHKIIMH; UCTIOIB30BaTh
FCOMETPUYCCKUI ¥ (PU3MUYCCKHI CMBICI TPOU3BOIHOM IS PELICHUS 3a/ad.

HaxoauTe MpOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIHH, BBIYUCIATH MPOU3BOJHBIE CYMMBEI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Wcnonp30BaTth MPOM3BOAHYIO IS HMCCICIOBaHMS (DYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHATH PE3YIbTAThI HCCIICAOBAHUS K IIOCTPOECHUIO TPa(HKOB.

HMcronp30Bath MPOM3BOAHYIO JUIS HAXOXKACHUS HAMIYUIIErO PCIICHHS B MPUKIAIHBIX, B
TOM YHKCJIE COI[HAIBHO-DKOHOMUYECKHX, 3a/]a4axX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hasi ¥ WHTErpaji;, MOHMMATh FCOMETPUYCCKHUA U
(bu3nUecKuii CMBICI HHTErpaa.

Haxoauth mepBooOpa3Hbie JIEMEHTAPHBIX (YHKIIHIA; BHIYUCISATh HHTETPAT MO (opMyJie
Hrerorona—Jleitbuuma.

Pemrate mpuKIIagHbIC 3a7a4M, B TOM YHCIIEC COILMAIbHO-I9KOHOMHUYECKOTO U (PH3HUECKOTO
XapakTepa, CpeICTBAMH MaTEMAaTHYECKOIO aHaJIM3a.



TEMATUYECKOE IINTAHUPOBAHUE
10 KIIACC
Asredpa U HAYAJIA MATEMATHYECKOI0 AHAJIN3A
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Ne KosnuyectBo 4yacos
HaumenoBaHue pa3jiejioB 1 JyekTpoHHbIE (HU(PPOBBIE)
n/ Kourpoubnbie IIpakTuyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
n padoThI padoTshI
MHOXecTBa paluOHAIBHBIX U
1 JENCTBUTENIbHBIX YHCEI. 14 1 Anrebpa 1 Hayana MaTeMaTUYeCKOro aHaAM3a -
PannonanbHble ypaBHEHUS U Poccuiickan 31eKTPOHHAA WKOAA
HEPAaBEHCTBA
) @®ynkuuu u rpaduku. CreneHs ¢ Anrebpa 1 Hayana MaTeMaTU4YeCKOro aHaAM3a -
LEJIBIM TOKa3aTelleM 6 Poccuiickan 31eKTPOHHAA WKOA
Apudmerndeckuit KopeHb N—oif Anrebpa 1 Hayana MaTemaTM4YeCKOro aHaAM3a -
3 crenenu. MppannonaibHele 18 1 Poccuiickan 91eKTPOHHasA WKoAa
YPaBHEHHUS U HEPABEHCTBA
DopmyIsl Anrebpa 1 Hayana MaTeMaTUYeCKOro aHaAM3a -
4 TpuroHomerpun. Tpuronomerpu 22 1 Poccwiickan a/1eKTPOHHAsA WKoNA
YECKUE YPaBHEHMS
5 [TocnenoBarenbHOCTH U Anrebpa 1 Hayana MaTeMaTUYeCKOro aHaAW3a -
IPOrpeccuu > Poccuiickan 31eKTpOHHanA WKona
5 [ToBTOpenue, 06001ICHNE, 3 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOT'PAMME
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11 KJIACC
Aﬂreﬁpa H HAYaJIa MaTEMaAaTHYIECKOI'0O aHaJIn3a
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IlpakTunueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Anrebpa 1 Havyana
Crenenb ¢ palliOHAIBHBIM [TOKA3aTEIEM.
MaTeMaTUYECKOro
1 [TokazarensHast pynkus. [TokazaTenpHbIe 12 1 y
aHanwu3sa - Poccuiickas
ypaBHEHUS U HEPABEHCTBA
9/1IEKTPOHHAA LWKOAA
Anrebpa 1 Havyana
Jlorapudpmuueckas pyHKIUS.
MaTemMaTnyeckoro
2 Jlorapudmuueckue ypaBHeHUS U 12 y
aHanwu3sa - Poccuiickas
HEpPaBEHCTBA
9/1EKTPOHHAA WKOA
Anrebpa 1 Havyana
Tpuronomerpuyeckue GyHKINH U UX
MaTemMaTnyeckoro
3 rpaduku. Tpuronomerpuueckue 9 1 y
aHanun3a - Poccumnckan
HEpPaBEHCTBA
9/1EKTPOHHAA WKOA
Anrebpa v Havana
o MaTemMaTnyecKkoro
4 [IpouzBoanas. [Ipumenenre npou3BOgHOM 24 1 N
aHanun3a - Poccumnckan
9/1EKTPOHHAA WKOA
Anrebpa 1 Havyana
MaTemMaTnyecKoro
5 HHTerpan u ero npuMeHeHuUs 9

aHanu3a - Poccuiickas

9/1IEKTPOHHAA WKO/1a
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Anrebpa 1 Hayana

o MaTeMaTUyeckoro
Cucrembl ypaBHEHU 12 N
aHanum3a - Poccmmckasn
3N1eKTPOHHAaA LWKoIa
Anrebpa 1 Hayana
MaTemaTU4YecKoro
HatypanbHble u 1ienbie uncna 6 5
aHanm3a - Poccnmckas
3NEKTPOHHasA WKoAA
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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HEJN U3YYEHUSA YYEBHOI'O KYPCA «I'eomerpus»

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUsI OO0YYarOIUXCs, (POPMHUPOBAHUS
(YHKIIMOHATIBHONH MaTeMaTWYeCKOH TPAMOTHOCTH, W3YUYCHHs IPYTUX YYEOHBIX IMCIUIUIVH.
PazBuTne y oOyuaromuxcsh TPaBHIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIM, COOTHOIICHUH PEAIbHOTO W HJCAILHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHUH W MPOLECCOB PEAIbHOTO MUPA, MECTE T€OMETPHH B CHCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMs B HAYyYHOM IIO3HAHWU W B IPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl QIaNTAllAH B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIsieTCSl OJHMM K3 0a30BBIX IPEAMETOB HA YPOBHE CPEIHETrO OOIIEro
0o0pa3oBaHus, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormveckoe MpIUIeHUE, (GopMHUpyeMOe TpU HM3YYCHUH OOYYAIONIMMHUCS IOHSTHIHBIX
OCHOB T'E€OMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUI B XOJI€ pEIICHUS
TCOMETPUYCCKUX 3aJ1a4, YMCHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TPU PEIICHUU 3aJad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
buzuku.

YMeHHe OPHEHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBECHHYIO POJIb BO BCEX 00JIACTAX
NEeSITeIbHOCTH YeloBeka. OpUCHTAIUS YelIOBEKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKCHHSI OKPYIKAIOIIETO MHUPA, YCIOBHUE YCIEIITHOTO
MTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSIET pa3Hble BUbI YYEOHON U TPYIOBOW NEATEIHHOCTH,
ABISETCS OIHUM U3 TPO(ECCHOHATBbHO BaXXHBIX KauecTB, IIOITOMY akTyallbHa 3ajJaya
(dbopMUPOBaHUS y 00yUJAIONTUXCS TPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBINUICHASI — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYECKOW JEATEIHHOCTH I10
MHOTHM HaIpPaBJICHUSM.

[lenb ocBoeHMS porpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00y4YeHUS
— oOmieoOpazoBarenbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOydarommxcs depe3 obecredeHue
BO3MOYXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX TEOMETPUUYCCKUX 3HAHUUA U
JNEHCTBUH, cieU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCITEIITHOTO MPOI0JDKEHUS 00pa30oBaHUs TI0
CHEIHNAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAaHUEM I€OMETPHUH.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAUEHA AJIs 00YJArOIIUXCS CpeTHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHECHUH HAa ypPOBHE OCHOBHOTO OOIIETO
obpazoBanusi. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpOBHE JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHHUS, CBSI3aHHbIE CO CIeNU(UKON TeOMETPUH U HEOOXOAUMBIE IS )KU3HH B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHIO Oolee
NIyOOKO, €Ci B JAJbHEHWIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUYCCKHX 3HAHHUSX B
npodhecCuOHaNBbHOM NeSTENbHOCTH.

JlocTrkeHue e OCBOCHHUS IIPOrpaMMBbl 00€CTIeUrBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anay. [IpuopureTHpIMU 3a1a4amMu OcBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISTIOTCS:
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e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIbTyphl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BRXHEHIINX MaTEMAaTUYECKUX MOJEINSX, [TO3BOJISIOIIMX ONMMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOLIET0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS,;

e OBJIQJICHUE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
POCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE yMEHHUS OIEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJIaX BpAIlleHUs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (OpMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  peIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYCHUHM JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH HX HA S3BIKE
TeOMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKUM ammapaT Jjs pelleHus PaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KYpC CTEPEOMETPHUH B
Hayaye ero M3y4eHus 3a/1a4, pelraeMbIX Ha YPOBHE HHTYUTHUBHOTO TIO3HAHUS, M ONPEICIEHHbIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M
IPOCTPAHCTBEHHOI'O  MBIIUICHHS, CTUMYJIUPYET MpPOTeKaHWEe WHTYUTHUBHBIX IIPOLIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOYy4YEeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
JesITeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUaILIUXCS B KypCce CTEpeOMETPUU
NPOBOJTUTCS 3a CUET pElIeHHs 3a7ad Ha CO3[aHWe TPOCTPAHCTBEHHBIX OOpa3oB M 3a1ad Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAMUTCA C ONOPOHM Ha
HarJsIHOCTh, @ ONEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISTHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COEPKaHMSL.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MI0CKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojaM oOydyeHHs Ha YpPOBHE CpeJHero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpeeiaEHHbIM M0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4yTOObl ~ OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
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HOBBIC 3HAHHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUN 00yJaroIuXcs,
pacmupsis u yray0sis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKarLIMecs, apajlieiabHble U
CKpemuBampomuecss npsAMsle. llapamnenbHOCT NPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapaJulebHbIE IPSIMBIE B IPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPIMBIX; NapaJUICIBHOCTD
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJIEHHBIMH CTOPOHAMH; Yrojl MEXIy MNpSMBIMH B
npoctpancTBe.  IlapamnenpHOCTH  IJIIOCKOCTEH:  mapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEYCHUH.

[lepnieHAUKYIApHOCTS OPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NapaUICIbHbIE M IEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
Vrisl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYITPAHHBINA YIOJI, JMHEHHBIN yroJl
JBYrpaHHOro yria. llepneHAuKynsp W HAaKJIOHHBIE: PAcCTOSHHUE OT TOYKH A0 IUIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpPHU3HAK MEPHEHAUKYJSIPHOCTH  ABYX IUIOockocTte. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHuororpanHuKu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroiapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsl IPU3Mbl; OOKOBAs U IMOJIHASL IOBEPXHOCTH PU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBIN MTapaulelenuIe] U ero csoicrsa. Ilupamuaa: n-yrompHas
nupamMpia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHUPAMMUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuAa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKH: TOHSATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMu/Ia; MpaBUIbHAs TPEYrojbHast TUpaMuia ¥ IpaBUIIbHBINA TeTpasp; KyO. IlpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadIp U ukoca’ap. CeueHus NpU3Mbl U MTUPAMUBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOM
MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIOMIAIM yceu€HHOM nupamuabl. [lonstre 06 06béme. OOBEM nupaMubl,
IIPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.
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11 KUIIACC

Tesa BpaleHus

[{winHapuyeckass IMOBEPXHOCTb, 00pa3yloollue IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKON noBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOoW moBepxHocTH. KoHyc: ocHOBaHME M BepuUIMHA, OoOpasyrolias U OCh; IUIOLIA/b
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IUIOMIATh IOBEPXHOCTH cdeprl. B3zaumnoe
pacmionoxxenue chepsl u IUIOCKOCTH; KacaTelbHask INIOCKOCTh K cepe; MIonaas cepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYCA.

KomOuHnanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitme 00 o00béMe. OcHOBHBIE cBoWcTBa 00BEMOB Tein. Teopema 00 o00BEME
IpSMOYTOJIBHOTO Napaljiesienunesa u cieacTBus u3 He€. O0béM unHapa, konyca. O0bEM mapa
U II011a/1b Cephl.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenuss nuMaMHIpa (MapavielbHO W MEPHEeHIAUKYJISIPHO OCH), CEYeHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/ALIee Yepe3 BepIINHY), CEUeHHUS 11apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4uncio. PaznoxkeHue BeKTOpa MO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBumio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUI C BEKTOpaMHU.
IIpssmMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTtBe. KoopaunHarel Bektopa. IIpocreimme
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalgpHOE HpPOM3BEIEHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.
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IINTIAHUPYEMBIE ITPEIMETHBIE PE3YJ/IbTATbBI
10 KJIACC

OnepupoBarh NOHATHUSAMH: TOYKA, MPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUU T€OMETPHUYECKHUX
3azad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYIPAaHHBIA yroj, TpaHW JBYIPAaHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBarTh TMOHSATHUSMH: MHOTOTPAHHWK, BBIMYKJIBIA W HEBBIMYKIBIH MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIIBLHBIM MHOTOTPaHHUK.

Pacno3naBath OcHOBHBIE BUbI MHOTOTpaHHUKIIOB (Mupamuaa; nmpusmMa, npsMOyroabHbIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUIbHBIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeNIenuIebl).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/L CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) ILIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HAXOXKAEHUE TEOMETPUIECKUX BEITMYMH 110 00pa3liaM WU aJTrOpUTMaM,
MIPUMEHSISI U3BECTHBIC AHAJIMTUYCCKHEC METOJBI NMPU PEIICHUU CTaHMAAPTHBIX MATEMATHUECKUX
3a/1a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKU JO0 MPSIMOM, OT TOYKH JI0
TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemrate 3amaun Ha HAXOXKAEHUE TEOMETPUIECKUX BEITMYMH 110 00pa3liaM WU aJTrOpUTMaM,
MIPUMEHSISI U3BECTHBIC AHAIMTUYCCKHEC METOJBI MPU PEIICHUU CTaHJAAPTHBIX MATEMATHUECKUX
3a/lad Ha BBIYUCIICHHE YIJOB MEXIY CKPEIIMBAIOIIUMUCSA TMPSMBIMHU, MEXAY MpSIMOU U
MJIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boraucnars 00bEMBI U TUTOMIAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MApaMuza) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCISITh COOTHOIIEHHS MEKIY IIOMIAIIMU ITOBEPXHOCTEH, 00BEMaMu
MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U ILIOCKOCTh
CUMMETPHH; TIEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekatp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTypax, MpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[TpumensTh reoMerpuueckue (HakThl AT PEHICHUS CTePEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsTh TpOCTEHIIne MPOTrPaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a]1ay.
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[IpuBoauTh mpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHsTh NOJyYyeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIM3UpPOBATh PEAJbHBIE CUTYalUU U
IPUMEHATh  M3YYEHHBIE TIOHATHUA B  IIpOLlECCE IIOMCKAa  pEIIeHMs MaTeMaTHUYEeCKU
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATh pPEajbHbIE CHUTYallMd Ha S3bIKE T'€OMETpUH,
UCCJIEN0BATh NOCTPOEHHBIE MOJIEIU C HMCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATUM U TEOpPEM,
anmapara anreOpbl; perarh NPaKTUYECKUEe 3aauu, CBI3aHHbIE C HAXOXKICHHEM IT'€OMETPHUECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: LIMIIMHIPUYECKAsi IOBEPXHOCTh, 00pa3yolne HIUINHAPUIECKON
NOBEPXHOCTHU; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 00pa3ylolIe KOHWYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaweHus (LHMIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
IIapOBOii CJI0HM, OCHOBaHKE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TENl BpallleHUsl, T€OMETPUUYECKUX Tel C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WM TEJIO BPALLCHUS.

BbluncnsaTe COOTHOLIEHUS MEKY IJIOLIAIIMU TOBEPXHOCTEN U 00BbEMaMHU MTOAOOHBIX TEI.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BBInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLICHUSI.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh A€MCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOKEHUS BEKTOpa
Ha YKCI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpyMeHATH paBUIIO NapajlIeeuIea.

OnepupoBaTb MOHATUSAMHU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpPaMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensTb reoMerpuueckue (akTbl [ PELIEHUS CTePEOMETPHUYECKHMX  3ajad,
IIPEIIOJIaratoIiuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU

dopme.
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Pemare nmpocreiine reoMeTpuYeCcKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
METOoAA.

Pemwlate 3agaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M HAXOXKICHUE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM WM aJIrOPUTMaM, IPUMEHsSI U3BECTHBIE METOABI IpU
PELICHUH CTaHAAPTHBIX MaTEMAaTHUYECKUX 3a1a4.

[IpuMeHATh NPOCTEMIINE MPOTPAMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPHU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U IKHU3HH,
pacro3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJydyeHHBIE 3HAHMS Ha INPAKTUKE: AHAIU3MPOBATh PEAIbHBIE CUTyalud U
IPUMEHATh  U3Y4YCHHBbIE IIOHATHA B  IIpOLlECCE IIOMCKA  PELICHUS  MaTeMaTU4EeCKH
c(opMyJIMPOBAaHHON MpPOOJIEMBI, MOAEIUPOBATH pPEAJIbHBIE CUTYal[Md Ha S3bIKE T'€OMETPUH,
HCCJIE0BATh IOCTPOEHHBIE MOJAEIU C UCIOJIB30BAHUEM TI'€OMETPUYECKUX IIOHATUN U TEOPEM,
anmnapara aireOpbl; peniaTh NpakTUYECKUE 3aauil, CBA3aHHbIE C HAXOXKAECHUEM IeOMEeTPUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmMbl

BBenenue B crepeoMeTpuro

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThI

10

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

[eomeTpusa -
Poccuiickas

3/1IEKTPOHHAA WKO/1a

HpHMHe U TINIOCKOCTH B IIPOCTPAHCTBE.
HapaJ'IJ'IeJ'ILHOCTL MIPAMBIX U MJIOCKOCTEH

[leprieHAMKYIAPHOCTD NPAMBIX U
IJIOCKOCTEN

12 1

12

[eomeTpua -
Poccuickas

2/1IEKTPOHHAA WKO/1a

[eomeTpusa -
Poccumckan

9/1EKTPOHHAA WKO/1a

Vrasr MCKAY NPAMBIMHA U IIJIOCKOCTAMU

MHororpanHuku

O6BbEMBI MHOTOI'PaHHUKOB

10 1

11 1

[eomeTpua -
Poccuickas

9/1EKTPOHHAA WKOJ1a

[eomeTpua -
Poccuickan

9J1IEKTPOHHAA WKO/1a

FeomeTpusa -
Poccuiickas

2/1IEKTPOHHAA WKO1a

[ToBTOpEHME: CeueHUs], PACCTOSHUS U YIJIbI
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
FeomeTpusa - PoccuincKas
1 Tena BpameHus 12
3J/IEKTPOHHAA LWWKOa
.. FeomeTpusa - PoccuincKas
2 OO0BEMEI Tel 5 1
3N1eKTPOHHAasA LWKONa
FeomeTpusa - PoccuincKas
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
3N1eKTPOHHAasA LWKONa
4 [ToBTOpenue, 06061IeHNE, 7 1
CHUCTEMATHU3aIH 3HAHUHN
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0
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HEJU U3YYEHUSA YYEBHOI'O KYPCA «BeposiTHOCTb H CTATHCTHKA»

VY4eOHblil Kypc «BeposITHOCT M CTaTUCTHKA» 0A30BOTO YPOBHS SIBISAETCS MPOAOIKCHHEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoOBHS OCHOBHOHM Imkousbl. Kypc
npeaHa3sHayeH A GOpMHUPOBAHUSA Y OOyYarOIUXCsl CTATUCTUYECKOM KyJIbTYpbl U MOHMMAaHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMAaTUYECKOTO MHCTPYMEHTA Ul M3Yy4YEHHUsS CIIy4alHBIX
COOBITHH, BETMYUH U TporieccoB. [Ipu u3ydeHnn Kkypca 000ramarTcs peCTaBICHUS YIaIHXCs
0 METOJaX UCCIIEA0BAHNS U3MEHYMBOTO MUPA, pa3BUBAETCS IOHUMaHNE 3HAUMMOCTH U OOLITHOCTH
MaTEMaTHYECKUX METOJOB IIO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHUS.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKpPEIUICHWE 3HAHMM, MOJIYYEHHBIX NPU WU3YYE€HUU
Kypca OCHOBHOM LIKOJIBI ¥ HA PA3BUTHE IIPEICTABICHUN O CIIy4aiiHbIX BEJIMYMHAX U B3AUMOCBS35X
MEXly HUMH Ha BaXKHBIX IPUMEPAX, CEO’KETHI KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOLIEro MUpa.

B cooTBeTcTBMM C yKa3aHHBIMM LIEJIIMH B CTPYKType yueOHOro kKypca «BeposTHOCTb U
CTaTUCTHKA» CPEIHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIJCICHBI CJEIYIONIUE OCHOBHBIE
conepxarenbHble TUHUM: «CiydaiiHble COOBITHS M BEPOSATHOCTH», «Ciy4aifHble BETHMYMHBI U
3aKOH OOJIBIINX YUCEI.

BaxHyro uacTb Kypca 3aHMMaeT M3Y4€HHE TEOMETPUYECKOr0 U OMHOMMAIBHOIO
pacupenciieHuid M 3HAaKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMu — [I0KAa3aTEIbHBIM H
HOPMAJIBHBIM PAaCIpeIEICHUSIMH.

Copnepxxanne ymHuM «CiyyaiiHble COOBITHSL M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
(dbopMHpOBaHUs TPEJICTABICHUN O paclpeelIeHUH BEPOSITHOCTEH MEX Ty 3HAUCHUSMHU CITy4aifHbIX
BEJIMYMH, a TAK)KE dTa JIMHUSA HEoOXoaMMa Kak 0a3a JJisi M3Y4eHHUs 3aKOHA OOJBIIUX YHCEN —
(yHIAMEHTAJILHOTO 3aKOHA, JEHCTBYIOLIETO B MpUPOAEe U OOIIECTBE U HUMEIOLIETo
MareMaTHueckyro  (opmanuzanmioo. CaMm  3akoH  OOJbIIMX  YHMCeNd  IpeJylaraercs B
03HAKOMUTENBHON (hOpMe ¢ MUHUMAJIbHBIM HUCIOJIb30BAHUEM MAaTEMATHYECKOT0 (opMaIn3ma.

TeMbl, CBA3aHHBIE C HEMPEPBIBHBIMU CIy4YalHBIMU BEJIMYMHAMM, aKIIECHTUPYIOT BHUMaHUE
LIKOJIbHUKOB HAa ONHMCAHWM M W3Y4YEHUM CIy4YalHBIX SBJICHUH C IOMOIIBIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIENSIETCs TOKA3aTeIbHOMY U HOPMAJIbHOMY paclipe/leIeHusIM,
OpU 3TOM MpearojaraeTcs O3HAKOMHUTENbHOE M3y4YeHHE MaTepuana 0e3 J10Ka3aTesIbCTB
IpUMEHSEMBIX (DaKTOB.

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBineHne JaHHBIX C MOMOIIbIO Tabmui U auarpamMMm. CpeaHee apudmMeTrnyeckoe,
MearaHa, HauOoJIblIee ¥ HauMEeHblIIee 3HaYeHHs, pa3Max, TUCIepCHs U CTaHIapTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIeMEHTAapHbIe COOBITUS
(ucxonpl). BeposiTHOCTh ciydyaitHOTO COOBITHS. BAM30CTh 4acTOTHI U BEPOSATHOCTU COOBITHH.
CrnyvaiiHbple OIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH. BeposTHoCcTH cOOBITHI
B OIBITAaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.
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Omnepanyu Haj COOBITHSMHU: IepecedeHue, 0ObeAUHEHUE, POTUBOINOJIOKHBIE COOBITHUS.
Huarpammsl Ditnepa. @opmyia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®opmyna noaHoM BeposTHOCTU. He3aBucruMbie COOBITHS.

KomOunaropnoe npasuiio ymHoxkeHus. [lepectaHoBku u (akTopuan. Uuciao coyeTaHui.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynada. HezaBucHMbIE UCIIBITAHHUS.
Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepusi HE3aBHUCHMBIX HCIBITAHUN
bepnynnu.

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposATHOCTeH. [luarpamMma pacrpeneseHus.
[Tpumepsl pacnipesieneHuii, B TOM 4HCie, TEOMETPHUECKOEe U OMHOMUAIIBHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKH CIIyYalHbIX BEJIMYMH: MaTEMaTHUECKOE OXKHUIAHNE, TUCIIEPCUS
U CTaHAApTHOE OTKJIOHEHHE. [Ipumepbl NpUMEHEHN MaTEMaTUYECKOT0 OKUIAHNs, B TOM 4YHCIIe
B 33jJayax M3 IIOBCEJHEBHOW JKM3HU. MaTemaTruyeckoe OKuJaHue OuHapHOW ciyyailHON
BEIMYMHBI. MaremMaTH4ecKoe OXHJAaHUE CYMMBI CIy4alHBIX BeJIWYMH. MaremaTuueckoe
O’KHUJAaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMUAIBHOTO paclpeesieHU.

3aKkoH OOJBIINX YHCET W €r0 POoiib B HAayKe, NMPHpoJie U obmmecTBe. BEIOOpOUHBI METO
UCCIICJOBAHUM.

IIpuMmepsl HENPEPBIBHBIX CIyY4alHbIX BEIWYMH. [IOHATHE O IUIOTHOCTH pacHpericiICHHUs.
3amauyM, NpUBOJAIIME K HOPMaJIbHOMY pacnpeneneHuro. [loHstne o0 HopManbHOM
pacnpeneneHun.
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IINTIAHUPYEMBIE ITPEIMETHBIE PE3YJ/IbTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIMIBI U IUATPAMMBI.

OnepupoBaTb MOHATUSIMHM: cpelHee apudmMeTHyeckoe, MenuaHa, HauOoJIblIEe,
HavMEHbIIIEe 3HAaYCHHE, Pa3MaxX MaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMHU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) M CIy4ailHOe COOBITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYy4alHOIO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITUSIMH, HaXOAUTh U CPAaBHUBATh BEPOATHOCTHU
COOBITUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: MEpecedeHrue U OObEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS JHarpaMMamu Jiiepa u
(bopMyIoil croxkeHHs BEpOATHOCTEH MU PELIeHNH 3a/1a4.

OnepupoBaTh MOHATHSMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH € ITIOMOIIBIO IIPaBUjIa YMHOXKEHUS, C IOMOLIBIO JIEPEBA CIIyYalHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATHSAMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAaHUS, CEPUS HCIBITAaHUM,
ycrex M Heylaya; HaxXOJUTh BEPOSATHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAHUH 10
NIEPBOTO yCII€Xa; HAXOAUTh BEPOSITHOCTH COOBITHI B CEpUU MCTIBITaHUH bepHymmu.

OnepupoBarb MNOHATHSAMM: CilydailHass BEJIWYMHA, pACHpPEEICHUE BEPOSTHOCTEH,
Juarpamma pacipeeneHus.

11 KJIIACC

CpaBHUBaTh BEPOSTHOCTU 3HAYEHUH CIIy4allHOM BEJIUYMHBI 10 PACHpPECICHUI0 WM C
IIOMOILBIO AUArpaMM.

OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO OKHUJAHUSA; IPUBOAWUTH IIPUMEPHI, Kak
IIPUMEHSAETCS MATEMAaTHYECKOE OXHUAAHUE CIIy4allHOM BEJIMYMHBI HAaXOAUTh MaTEMaTU4YECKOe
OKHJAHHE 110 JAHHOMY PACIIPENCICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.

HMeTs npencTaBiaeHue O HOPMAJIbHOM PaCIpeNeIICHUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

BeposAiTHOCTH M CTATHCTUKA

33

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undgposBbie)
Ne i/ Kontpoabnbie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
BepoATHOCTb K
[IpencraBneHue TaHHBIX U OMUCATEIIbHAS
1 4 cTaTucTuka, 10 Kknacc:
CTaTHCTHKA
YDOKM, TECTbI, 3a4aHNSA
CrygaliHbIC OTIBITHI U CITy9aliHbIC COOBITHS, BepoaTHocTb U
2 OTMBITHI C PABHOBO3MOKHBIMU 3 1 cTaTucTuka, 10 Knacc:
AJIeMEHTapPHBIMU UCXOAaMU YDOKM, TeCTbl, 3a4aHuS
BepoATHOCTb 1
Onepanuu HaJ COOBITHUSME, CTIOKEHUE
3 N 3 cTaTucTMKa, 10 Knacc:
BEPOSATHOCTEMH
YPOKW, TeCTbl, 3a4aHHUA
YcnoBHAs BEPOSTHOCTb, JIEPEBO BepoaTHOCTb U
4 CJIy4aifHOTO OIbITa, PopMyJia MOTHON 7 1 cTaTucTMKa, 10 knacc:
BEPOSATHOCTH U HE3aBUCUMOCTh COOBITUI YDOKMU, TECTbI, 33flaHus
BepoATHOCTb 1
5 OneMeHThl KOMOMHATOPUKU 4 cTaTUcTHKa, 10 knacc:
VPOKM, TecTbl, 3a4aHuA
BepoATHOCTb U
6 Cepun 1ocie10BaTeIbHBIX UCTIBITAHUN 3 1 cTatMcTrKa, 10 Knacc:

YPOKW, TeCTbI, 3a4aHUA
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7 CitydaiiHble BEJIMYUHBI U paclpeiesICHUs

BepoATHOCTb 1
CTaTUCTMKA, 10 Knacc:

YPOKMU, TEeCTbl, 334aHUA

8 OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

BepoAaTHOCTbL 1
cTaTnUcTMKa, 10 Kaacc:

YPOKW, TeCTbI, 3a4aHUA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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TEMATHYECKOE IINTAHUPOBAHUE

35

11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpouabusie Ilpakruueckue
NMPOrpaMMbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
oo BeposaTtHocTb 1
MareMatruueckoe 0KHUIaHue CITydYaiiHON
1 4 CTaTUCTUKa, 11 Knacc:
BEJIMYUHBI
YPOKWU, TeCTbl, 3a4aHNA
BepoATHOCTb 1
Jlucnepcust ¥ CTaHAAPTHOE OTKIOHEHUE
2 N 4 1 cTtatucTmKa, 11 knacc:
CIIy4allHOU BEJIMYHUHBI
VYPOKW, TECTbl, 3a4aHNA
BepoAaTHOCTb U
3 3aK0H OONBIINX YHCET 3 1 cTtatucTuKa, 11 knacc:
YPOKM, TECTbI, 33aHUA
. BepoATHOCTb 1
HenpepsiBHble c1yyaliHble BETMYUHBI
4 2 CTaTUCTMKa, 11 Kaacc:
(pactpenenenust)
VYPOKW, TeCTbl, 3a4aHNA
BepoAaTHOCTb U
5 HopwmanbHoe pacnipeneneHus 2 1 cTatucTmka, 11 knacc:
YPOKM, TEeCTbl, 3aJaHuUsA
6 [ToBTOpeHue, 0600mEeHNE U 19 9
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Amumos 1. A., Komsirun FO.M., TkaueBa M.B. u npyrue. MatemaTuka: anredpa

U HaJyaJa MaTeMaTHYECKOro aHalu3a, reoMerpus. Anrebpa u Hadama
Marematndeckoro aHanusa. 10-11 kmaccesl [Ipocsenienne 2024

AranacsH JI.C., byry3zos B.®., Kanomiie C.b. u npyrue. MatemaTtuka: anredpa
Y HavyaJa MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpusa. 10-11 xiaccsl
[Tpocsemenue 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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