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HOACHUTEJIBHAA 3AITMCKA

OBHIASI XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA
«MATEMATUKA»

®denepanbHas paboyas mporpaMma 1Mo yuyeOHoMmy mpeameTy «MaTemaTukar»
yriyos€HHOTO ypoBHS i o0ydaronuxcsi 10—11 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOT0 rOCyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEHET0 001Iero
oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABSIBIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, W TPATULIUA POCCUUCKOTO OOpa3oBaHUA.
Peanuzanus mporpaMMbl 00eclieYuBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HENPEPHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYaroIIuXcsl.

B paboueit mporpamMmme yuTeHBI Uaed W MONOXKeHUs «KOHIENIu pa3BUTHS
MaTeMaTtnyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHIICTIIIMA MaTeMaTHYeCKOoe OoOpa3oBaHWE IOJDKHO, B YAaCTHOCTH,
pemath 3amayy oOecrneueHrus HeoOXOJUMOIrOo CTpaHE YKCla BBIMTYCKHUKOB,
MaTeMaTh4yecKass TOJIT0OTOBKA  KOTOPBIX  JOCTAaTOYHA Ui MPOAOTIKEHHS
oOpa30oBaHuUs MO Pa3TUYHBIM HAIIPABJICHUSIM, BKJTFOYAs MPENOIaBaHUEe MATEMATHUKH,
MaTeMaTU4YeCKHUE UCCIeI0BaHus, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTUN U
Ip., a TaK)Ke 00eCTIeueHUS I KaXkKI0T0 00yJaroImerocss BO3MOKHOCTH TOCTHKEHUS
MaTEeMaTHYeCKON TOATOTOBKA B COOTBETCTBHUU C HEOOXOIWMBIM €My YPOBHEM.
NmMenHo Ha pemieHue 3THX 3adad HaueneHa [lpumepnas pabodasi mporpamma
yrayOJIE€HHOTO YPOBHS.

B snoxy mudpoBoit TpanchopManmu Becex cep 4eI0BEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiei
MaTEeMaTU4YECKON MOATOTOBKUA. DTO OOYCIOBJICHO TEM, YTO B HAIM JTHU PACTET
YUCJIO CHCIHAIBHOCTEH, CBS3aHHBIX C HEMOCPEICTBCHHBIM IPHUMCHECHHUEM
MaTeMaTUKH: U B cpepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U Jaxe B rymMaHuTapHbIx chepax. Takum oOpa3zom, Kpyr OOydarOIIMXCS, IS
KOTOPBIX MaTeMaTWKa CTaHOBHTCS 3HAYUMBIM TIPEIMETOM, (yHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO pacmupsiercs. B Hero BXomiaT HE TOJBKO
oOydaromuecs, TIAHUPYIOMINE 3aHUMAThCS TBOPYECKOM M HCCIEIOBATEIHCKOM
paboToii B 00s1acTi MaTeMaTUKH, HHOOPMATUKU, HUBHKH, SKOHOMUKH U B JPYTUX
00JacTsIX, HO ¥ T€, KOMY MaTeMAaTHKa Hy»XHa JIJIsl HICTIOJB30BaHM B Ipodeccusix, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.



[MpuknagHas 3HAYMMOCTh MaTEeMAaTHKN OOYCIIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABJIAIOTCS  (yHAAMEHTAIbHbIE CTPYKTYpbl HAIIEro MHUpa: MPOCTPAHCTBEHHbBIC
dbopMbl ¥ KOJUYECTBEHHBIE OTHOIICHMS, (YHKIHUOHAIbHBIE 3aBUCHUMOCTH U
KaTeropuu  HEOMpeNeNEHHOCTH,  OT  NPOCTEHIIMX,  YCBaMBaeMbIX B
HEIMOCPEICTBEHHOM OTIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOUMBIX ISl PA3BUTHS
HAyYHBIX W TEXHOJOTWYECKHX HJed. be3 KOHKPETHBIX MaTeMaTWYeCKHX 3HAHUUN
3aTPyIHEHO MMOHUMAaHWE MPUHITUIIOB YCTPONCTBA W MCIIOIL30BAHUSI COBPEMEHHON
TEXHUKH, BOCIHPHUATHE W  HMHTEpPIpETauuss Ppa3sHOOOPA3HOM  COIMANBbHOM,
HKOHOMHUYECKOM, MONUTHYECKOW HHPOpManuu, MaaodpQekTuBHa MOBCEIHEBHAS
MpakTU4YecKass JesTeabHOoCTh. Bo  MHorux cdepax mnpodeccruoHanbHOU
JESATEILHOCTH TPEOYIOTCS YMEHUS BBIMOJIHATH PAcu€Thl, COCTABIATH aJTOPUTMBI,
MPUMEHATH (POPMYIIBI, MPOBOJIUTH TEOMETPHUECKHUE W3MEPECHUSI M TOCTPOCHUS,
YUTaTh, 00padaTHIBATh, HHTEPIPETUPOBATH M MPEIACTABIATH HH(OOPMAITUIO B BHJIC
Ta0NHII, TUarpaMM U TpapuKOB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CITydailHbIX
COOBITU.

OAHOBpEMEHHO C pacuupeHueM chep TNpUMEHEHUS MaTeMaTHUKd B
COBPEMEHHOM 00I11ecTBe BCE 00siee BaXKHBIM CTAHOBUTCS MaTEMaTHYECKUN CTUIIh
MBIILICHHU S, TIPOSBIISIONINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce
U3YYCHUSI MATEMaTUKH B apceHan MPUEMOB M METOJOB MBIIUICHHUS YeIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIUs, 000O0IIeHHe u
KOHKpETH3aIlus, aHajiu3 W CHHTE3, KiIacCU(pUKAIUsl W CHCTeMaTH3allus,
abctparupoBanre u aHamorusg. OOBEKTHI MaTEMaTHYECKUX YMO3AKIIOUYCHUH,
mpaBuia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUI,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyITUpoBaTh, 00OCHOBBIBAThH U JTOKA3bIBATH
CYXKJIEHUSI, TEM CaMbIM (DOPMUPYIOT JJOTUYECKHUI CTUITh MBIIIJICHUS. Beayias pois
MPUHAIICKUT MaTeMaTHKe B (POPMUPOBAHUU AJITOPUTMUYECKONH KOMIIOHEHTHI
MBIIIJICHAST ¥ BOCIMUTAHWW YMEHHUW JEUCTBOBATh IO 3aJaHHBIM aJlTOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC W KOHCTPYMPOBATh HOBBIC. B mporiecce pernieHus
3aJlad — OCHOBBI JUISI OpraHW3aliM yd4eOHOH JeATEIbHOCTH Ha ypOKax
MaTEeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHAS CTOPOHBI MBIIUICHHUS.

OOyuenue mMareMatuke JAET BO3MOXKHOCTH Pa3BUBATh y yUaIIUXCsl TOYHYIO,
paIrMoHAIbHYIO 1 UH()OPMATUBHYIO peUb, yMEHUE OTOMPATh HAaNOOJIEE MOAXO/ISIINE
S3BIKOBBIC, CHMBOJIMYECKHUE, TpadUUECKUe CPEACTBA JIsI BHIPAKCHUS CYKICHUHN U
HaTJISTHOTO WX MPECTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEeH KYJbTYPhl B COBPEMEHHOM TOJIKOBAHUU
ABJIIE€TCSl OO0IIee 3HAKOMCTBO C METOJAMHM MO3HAHUS JACHCTBUTEIBHOCTH,
MPEACTABIICHUE O TPEIMETEe W METOJIC MATEeMaTHUKU, €r0 OTIWYUSX OT METOJ/IOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTEMATHUKH



JUIS pelIeHHs] HayYHBIX M NPUKIATHBIX 3a1a4. Takum oOpa3oM, MareMaTH4ecKoe
oOpa3oBaHU€ BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

N3yyeHnue MmaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YETIOBEKA,
MMOHMMAHUIO KPacoThl U HU3AIIECTBA MATEMATHUYECKUX PACCYXKIAEHUN, BOCIIPUSITHIO
reoMeTpuuecKux GopM, YCBOCHHUIO UI€U CHUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

[IpuopurerHpiMu nensiMu oOydenust marematuke B 10—11 kmaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

¢ (hopMUPOBaHHE IICHTPATBHBIX MATEMATHUECKUX MOHITHH (YMCII0, BETUYHHA,
reomeTpuyeckas (urypa, mepeMeHHas, BEpOATHOCTb, (PYHKLMs, MPOU3BOAHAS,
UHTETpasl),  OOEClHeYMBAIOUIMX  MPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTH
MaTeMaTHUYECKOIro 00pa3oBaHUsI 00yJarOINXCS;

® [IO/IBEJICHUE YYaIIMXCd Ha JOCTYIIHOM J/JIi HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPY’KAIOIIEr0 MUpa, MOHUMAHUIO MAaTEMATHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

® Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuanmxcs,
[O3HABATEJIbHOM  aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIEHUS, UHTEpPeca K U3YUEHUIO0 MaTEMaTUKH;

e (hopmupoBanre PyHKUIUOHATBHOM MaTeMaTUYECKON TPaMOTHOCTH: YMEHHSI
pacro3HaBaTh MaTEMATUYECKUE ACTIEKThI B pEaJIbHBIX )KU3HEHHBIX CUTYalUsIX U IPU
U3y4YEHUU JIPYyTUX Yy4eOHBIX [MPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MaTeMaTUKU M CO3[aBaTh
MaTeMaTHUYeCKUe MOJENH, IPUMEHATh OCBOCHHBIM MaTEeMaTHUYECKUN ammapatr ajs
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OcHOBHBIE JHHHMH coAepxkaHus Kypca wmarematuku B 10 —1lkmmaccax
yrayOon€HHoro ypoBHs: «Uucna U BbIYMCIEHUS», «Anredpa» («AnreOpandeckue
BBIpaXEHUS», «YpaBHEHMsI U HepaBeHCTBa»), «Hauama MaremaTudeckoro
aHanm3ay, «I'eomerpus» («I'eomeTpuueckue GUTypsl u UX CBOMCTBaY, «M3mepeHue
reOMETPUYECKUX BEIWYUH»), «BepostTHOCT, M cratuctuka». [laHHble JIHHUU
Pa3BUBAIOTCS TNapaJUIesibHO, KaXJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM,
OJIHaKO HE HE3aBHCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUMU.
Kpowme 3Toro, ux o0beAMHSET JOTUYECKAst COCTABIIAIONIAS, TPAAULMOHHO IpUCYIIIast
MaTeMaTHKEe U MPOHU3bIBAIOIAasl BCE MaTeMaTHUYECKUE KYPChl U COJEpKAaTeIbHbIC
auann. ChopmynupoBanHoe B DenepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero o0Imero oOpa3oBaHUsS TpeOOBAaHWE «YMEHHE OMEPUPOBATH
NOHATUSIMU: OIPEAENIEHNEe, aKCMOMa, T€OpeMa, CIIEJICTBHE, CBOWMCTBO, IMPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCWIbHBIE (OPMYJIMPOBKH; yMEHHE (POPMYJIUPOBATH
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oOpaTHO€ W TIPOTUBOIOJIOKHOE YTBEPXKIEHWE, TPUBOIUTH TPUMEPHl H
KOHTPIIPUMEPHI, UCTOJIH30BAaTh METOJI MAaTeMaTHYECKOW WHAYKIIUU, TPOBOJUTH
JIOKa3aTeNbHBIEC pPACCYKJICHUS TIPH PEIICHUW 3a/ad, OIEHUBATh JIOTHUECKYIO
MPAaBWJILHOCTh PACCYXJACHHI» OTHOCHTCS KO BCeM Kypcam, a (OpMHUPOBaHHE
JOTUYECKUX YMEHHMHA paclpenesieTcss Mo BCeM TojaM OOyYeHHS Ha ypOBHE
CpeaHero oo01ero 0opa3oBaHusl.

MECTO YYEBHOI'O TIPEJMETA «<MATEMATHUKA» B YYHEBHOM
IJIAHE

B cootBerctBun ¢ ®enepanbHblM TOCYAApPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJapTOM CpeaHero oOiero o0pa3oBaHus MaTeMaTHKa SBJISIETCS 00s3aTEIbHBIM
peMETOM Ha JJaHHOM ypoBHE oOpaszoBanusi. Hactosimeid [IpumepHoii pabGoueii
IporpaMMoil mpeaycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
paMKax TpEX yueOHBIX KypCOB: «Airedpa M Hayajga MaTeMaTHYECKOTO aHaIN3ay,
«I"eomeTpust», «BepoATHOCTh U cTaTUCTHKaY. DOPMUPOBAHUE JIOTHUECKUX YMEHUHN
OCYULIECTBJISIETCS. HAa NPOTSKEHUU BCEX JIeT OOydeHHs B CTaplled IIKoJe, a
AIIEMEHTBI JJOTUKH BKJIIOYAIOTCS B COAEP/KaHUE BCEX HA3BAaHHBIX BBIIIE KYpPCOB.

B VYuebHom mutane Ha wusydenue wmarematukun B 10—I1lkmaccax Ha
yrayOn€HHOM YpPOBHE OTBOAMUTCS 8 yYEOHBIX YAaCOB B HEJENIO B TEUYCHUE KAXKIOTO
rojia oOydenusi, Bcero S60yueOHbIX 4acoB.

Temarnueckoe TUIaHUPOBAaHHWE Y4YEOHBIX KYypCOB M PEKOMEHAYyeMOe
pacnpezenieHue y4eOHOTO BpEMEHH JJIsl U3yUEHUs OTIENIbHBIX TEM, MTPEII0KEHHbIE
B HACTOSIIEW Mporpamme, HaJlI0 pacCMaTpuBaTh KaK MPUMEpPHbIE OPHUEHTHPHI B
MOMOILb COCTaBUTENIO aBTOPCKOM paboyell MporpaMMbl, U IMPEKE BCETO YUUTEIIO.
ABTOp paboueil mporpaMMbl BIPaBe YBEIWYUTh WM YMEHBIIUTHh MPENJIOKEHHOE
YUCJIO Y4eOHBIX YacoB Ha TeMy, UTOOBl YIIIyOUThCS B  TEMaTHKY,
3aMHTEPECOBABIIYI0 OOYYaOIIMXCs, WM HANpaBUTh YCWIHMS Ha MPEOAOJICHUE
3aTpyIHEHHN. J[OIyCTUMO TakKe JOKaJIbHOE NEPEPACIIPENECIICHHE U NTEPECTAHOBKA
AJIIEMEHTOB COJEPKaHUs Kypca BHYTPH JIaHHOIO KJlacca.

KonudectBo mpoBepoyHBIX pabOT (TEMATHMYECKU M HUTOTOBBIA KOHTPOJb
KauecTBa YCBOCHMsSI y4eOHOro marepuana) M HUX THUN (CaMOCTOSATEIbHbIE U
KOHTPOJIbHBIE pa0OTbI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTES.

Takxe y4uuTenb BIpaBe YBEIUYHUTHh WM YMEHBIIUTH YUCIO Y4EOHBIX YaCOB,
orBeI€HHBIX B [IpumepHoit pabodeit mporpamme Ha 0000ICHHE, TTOBTOpPEHUE,
CUCTEMATHU3AIMIO 3HAHWUN OOydYaromuxcs. EAMHCTBEHHBIM, HO MPUHIMITHAIBHO
BKHBIM KPUTEPHUEM SIBJISIETCS JOCTIKEHUE PE3YJIHbTATOB O0yUYEHUs, YKA3aHHBIX B
HACTOSIIEH MporpaMMme.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O
HPEAMETA <MATEMATHUKA»

OcBoenue yueOHOro mnpeamera «MaremaTtnka» JTOJDKHO OOECIeYHBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHusl CIEAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO TIpeIMeTa
«Marematukay XapakTepu3yloTCs:

['pak/1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3ZUIIMU 00YYAIOIIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O

MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTpOTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYyrUX HayKaX, TEXHOJOTHsX, cdepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IIOBEJICHMUS,

CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAYKU U JEATeIbHOCThIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.
ICTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYAsl ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaT€MaTUYECKUM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pu3NYEeCcKOe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHUS MPUMEHSITh MAaTeMAaTHUYEeCKUE 3HaHUs B
MHTEpecax 3J0pOBOTo U O6e30macHoro o0pasa >KkM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
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OTIIbIXa, pEryisipHas pu3nUecKasi akTUBHOCTD); (PHU3NYECKOTO COBEPIICHCTBOBAHUS
IIPY 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON IEATEIBHOCTBIO.
TpynoBoe BocIUTaHUE:
TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM ILIEHHOCTH TPYAOIIO0US; UHTEPECOM K

paznuyabiM  chepamM  TpPOoPECCHOHATBHON  NESITEIBHOCTH, CBSI3AHHBIM  C

MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOP

Oynymeid mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,

TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U

caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY

YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH.
OKOJIOTUYECKOe BOCIIUTAHUE:

c()OPMHPOBAHHOCTBIO 3KOJOTUYECKOM KYJIbTYphl, MOHUMAHHUEM BIIHSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX Mpo0sieMm;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM I peleHus 3aaady B
001acTH OKpY’KaroleH cpe/ibl, INIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX
IOCJIEICTBUAN JUISI OKPY>KArOLIEH CPEJIbI.

[{eHHOCTH HAYYHOTO HO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak c@epbl YelIOBEYECKOW AESTeNIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISATH NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJVMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yNbTaThl OCBOEHUS MPOTPaMMBI y4eOHOTO IpeaMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM VHUBEPCATIbHBIMU
HO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
oeticmeusMU, YHUBEPCANbHLIMU PeZYAAMUSHBIMU OeUCTBUAMU.

1) Vhusepcanvhole no3HasamenbHbvle Oeticmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHLIX npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKPYMCanoweco  Mupa;  HpPpUMEHEeHUe  JI02UYeCKUX,
UCCe008amMeNlbCKUX Onepayull, ymeHui pabomams ¢ uHgopmayuet).

ba3oBbI€ JIOTHYECKUE JICHCTBHUS:

® BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy MOHATUAMH; (HopMynHpoBaTh



OTIpe/IeTICHUS MMOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiAacCU(pUKALIUH,
OCHOBaHUS /1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,

® BOCIPUHUMATh, (OpPMYIHpOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHbIC U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,

® BBUIBIATH ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
npoTuBopeurs B (hakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX; IpeIaraTh
KPUTEPUU AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUiL;

e JiejaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSITEJIbHO JT0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEpXKACHUM (IpsIMblE M OT MPOTHUBHOIO), BBICTpauBaTh AapryMEHTaLUIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL; 0OOCHOBBIBATH COOCTBEHHBIE CYK/IEHUS U
BBIBOJIBI;

e BBHIOMpPATH CHOCOO penieHus y4eOHOW 3ajgaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh HanboJIee MOIXOIAIIUN C YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBBIe HCCIIE0BATENIbCKUE ICVCTBUS:

® 1CII0JIb30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IIO3HAHMS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBICHHS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMH, SBICHUSMH, MPOIECCAMU,

® CaMOCTOSITEJIbHO (popMyIupoBaTh 000OIIEHNS U BBIBOJIBI MO Pe3yjbTaTaM
MPOBEJIEHHOTO  HAOJIOJICHUS, KCCJICIOBAHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TIPOIECCA, a TaKKE BBIJIBUTATH
MPENOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nndopmaimei:

® BBIBIATH AePUIMTH HHPOPMAINH, TaHHBIX, HEOOXOUMBIX JI1 OTBETA Ha
BONPOC U JUIsI pElICHUs 3a/1a4H;

e BbIOMpaTh HH(OPMALIKIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, aHAJTU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PAa3INIHBIX BUOB U (GOpPM
MIPEICTABJICHNUS,

® CTPYKTYpUPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3lIuYHbIX (opmax,
WLUTIOCTPUPOBATH IrpapuuecKH;



® OLICHUBATH HaJEXHOCTh uHbOopMaIuu o CaMOCTOATENIbHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvohvie  KOMMYHUKAmMUGHble  OeliCMEus, obecneuusarom
ChOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUWUXCAL.

O6menue:

® BOCIIPHHUMATh U (DOPMYJIUPOBAThH CYXKIACHHUS B COOTBETCTBUU C YCIOBHSIMHU
U [eIsIMH OOIIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXkKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaxX, JAaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

® B X0J1¢ 00CYKJICHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaEMOUW TEMHI,
npoOJieMbl, pelraeMoi 3ajayd, BBICKA3bIBaTh HJEH, HAaIlleJeHHbIE Ha TIOHMCK
peIIeHUsI; COTOCTABIATh CBOM CYXKICHUS C CYXICHHSAMU IPYTdX YyYaCTHUKOB
Jvajora, oOHapy)XKMBaTh Pa3IMuue U CXOJCTBO MO3HUIIUMA; B KOPPEKTHOH (opme
bopMyIpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

® [IPEACTABIITE PE3YyAbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOCKTA; CAMOCTOSITEIIPHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YE€TOM 3ajaad
MIpe3CHTAIIM U OCOOCHHOCTEH ayIUTOPHHU.

CoTpyIHHYECTBO:

® [TOHUMATh M WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOM
paboOThl TpW pemeHud yYeOHBIX 3aJad; MPUHUMATH II1h COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHW3AIIMI0 COBMECTHOW PabOThI, pacrpeaciisiTh
BUJIBI pa0OT, IOrOBApPUBATHCS, 0OCYKIATh MPOIECC U Pe3yJIbTaT padOThl; 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

® y4acTBOBaTh B TPyHnmoBeIX (opmax paboTel (oOcyxkaeHus, oOMeH
MHEHHUSIMHM, «MO3TOBBIE IITYpPMBD» W T.II.); BBINOJHATH CBOKO YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvmvie pezynamuenvle oelicmeus, obecneyusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
CaMoopra"nu3alus:

® COCTaBJIATH TUIAH, aJITOPUTM PEIICHUS 3aJ1a4H, BBIOUPaATh CIIOCO0 PeIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHU C y4€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIB:
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® BJa/IeTh HAaBbIKAMHM  [IO3HABAaTEIbHOM pe(IeKCHU KaKk  OCO3HAHUS
COBEPILIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB; BIIAJETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ylbTara pPeLICHUs
MaTeMaTUYECKOHN 3a4a4u;

® [IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbIX,
Hal/ICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBUSAM, OOBACHATH
IPUYHHBI TOCTUKEHUS WIA HEJOCTUKEHHUS PE3yJIbTaTOB ACSITENbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs [IpuMepHoil pabodeil mporpaMmbl IO
MaTe€MaTUKe MPEACTaBICHbI MO TojJaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIMX pa3jesax HacrosAwmen [IporpamMel.

IHPUMEPHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa um Havajla MaTeMaTU4YECKOIO aHalu3a» SIBIAETCS OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTPaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOM CTOPOHBHI,
OH  oOecrneuyMBaeT  HHCTPYMEHTaIbHYIO  0azy g HU3Y4YeHUsT  BCEX
€CTECTBEHHOHAYYHbIX KYpCOB, a C JIPYroil CTOpOHBI, (POPMHUPYET JOTUYECKOE WU
abCTpakTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JMJIi OCBOEHUS
uH(GOpPMaTUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX TUCHUILIUH. B
paMKax JaHHOrO Kypca YdYalluMecs OBJIAJEBAIOT YHHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOW HayKH, KOTopas (OpMyJIUPYET CBOU TOCTUKEHUS B MATEMATUUECKON
dbopwme.

Kypc anreOpbl 1 Hayasl MaTEMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMH, NOHUMaHUS
OCHOBHBIX TEHJICHUUH Pa3BUTHUS YKOHOMUKU U OOILIECCTBEHHOM YKMU3HHU, MO3BOJIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX Ui JaJdbHEHUIEro oOpa3oBaHHs M B MOBCEIHEBHOM
KU3HU. B Toxe BpeMs OBIaJeHHE aOCTPAKTHBIMHU M JIOTMYECKH CTPOTMMH
KOHCTPYKUMSMU anreOpbl W MaTeMaTH4ECKOro aHaju3a pa3BUBACT yMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HUCTUHHOCTb, JJOKAa3bIBaTh YTBEPKICHUS
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C TIOMOIIBI0 WHIYKIIUA M PACCYKIaTh NETyKTUBHO, UCIIOIB30BaTh 0000IIEHNE H
KOHKpETU3aIMio, a0CTparupoBaHUE M aHAJNOTUI0, (HOPMUPYET KpEaTUBHOE U
KPUTHYECKOE MBIILICHUE.

B xone u3ydenus kypca «Ajnrebpa ¥ Hauyaja MaTeMaTHUYECKOTO aHaIU3a»
yJamujecss — IOJy4arOT  HOBBIM  ONBIT  PEHNICHHWS  NPUKIAIHBIX  3a7ad4,
CaMOCTOSITEJIBHOTO MOCTPOCHUSI MATEMATHYECKUX MOJEJIEH PEalIbHBIX CUTYyallWi,
MHTEPOPETALIUN  IOJIYYECHHBIX  PELICHHUM, 3HAKOMATCS C  NpUMEPaAMHU
MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBIJJAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

Kypc oOnagaeT 3HAYMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4eOHbIA maTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaK U 4epe3 chneruduKy y4eOHOU IesTeNbHOCTH,
TpeOyrolel MpoJAOIKUTEILHON KOHIICHTPAIlMM BHUMAaHUS, CaMOCTOSATEIIBHOCTH,
AKKYpPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3yJIbTAT.

B ocHOBe MeTouKH 00yueHus anredpe 1 HayajlaM MaTeMaTUYeCcKOro aHajanu3a
JICKUT JIEATEIbHOCTHBIA MIPUHITUI O0OyUEHHUS.

B ctpykType kypca «Anrebpa u Havyajla MaTEMaTUYECKOTO aHAIM3a» MOXKHO
BBIJICJIUTh  CIICAYIOLIME COAEpKATeIbHO-MeToAuYeckue JnuHun: «Yucma wu
BbIYUCTICHUS», «DyHKIIMU U rpadukny», «YpaBHEHHS U HepaBeHCTBay, «Hauama
MaTeMaTH4YeCcKoro aHaimusa», «MHo)kecTBa W JIOTMKa». Bce 0OCHOBHbIE
COAEPKATEIbHO-METOAUYECKNE JIMHUM H3Y4alOTCSd Ha NPOTSHKEHUU JIBYX JIET
oOy4eHus B CTapuiel IMIKOJie, €CTECTBEHHO JOMOJHSISA APYT Apyra U MOCTEHEHHO
HACBIIIASICh HOBBIMU TEMaMM U paszzaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIM KypC SBJISETCS HMHTETPATUBHBIM, TIOCKOJIbKY OObBEIUHSET B cebe
collepKaHNe HECKOJbKUX MAaTeMaTUYeCKUX IUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u Ap. Ilo Mepe Toro kak ywamiyecsi OBJIQ[EBalOT BCE 0oJiee MIMPOKHUM
MaTeMaTHYECKUM ammapaTtoM, Yy HHUX I[OCIeIoBaTesibHO (QopMupyercs u
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJICNIb pealbHOU
CUTYyalluH, MPUMEHSITh 3HAHUA, NTOJIYUYECHHbIE NPU U3YYEHUU Kypca, ISl PELICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOW 3ajaud, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-MeTOANYECKass TUHUS «YHCna U BBIYUCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAyaTO B OCHOBHOM ImIKoJjie. B crapiuel mkone oco0oe BHUMAaHHE YACNSIETCS
(GOpMHPOBAHHIO HABBIKOB PAIlMOHAJBHBIX BBIYUCICHUH, BKIIOYAIOIIUX B ce0s
WCIIOJIb30BAHUE PA3TUYHBIX (OPM 3amuCH YHCIIa, YMEHUE JelaTh TPHUKUIKY,
BBITIOJIHATh TPUOTMKEHHBIC BBIUMCICHUS, OIICHUBATHh UHWCJIOBBIC BBIPAXKCHUS,

pa60TaTB C MaTeMaTHYEeCKHUMH KOHCTAHTAMH. 3HAKOMbIC ydamuMces MHOKCCTBa
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HATypaJbHbIX, LEJbIX, PALUOHAIBHBIX M JICUCTBUTENBHBIX YHCEI JIOMOJHSIOTCS
MHOXXECTBOM  KOMIUIEKCHBIX 4YHCel. B  KakaoM U3 3THX  MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEUM(HUUECKHE 3aladyd U OIEpalUu:
JICJIEHNE HAIIEJI0, ONIEPUPOBAHUE OCTATKAMHM HAa MHOXKECTBE LIEJIBIX YHUCET; 0COOBIE
CBOMCTBA PallMOHAIBHBIX U UPPALIMOHANBHBIX YHCEN;, apuMEeTUUECKUE ONEpalny,
a TaK)K€ U3BJICYEHUE KOPHSA HATYpalbHOW CTENEHU HA MHOYKECTBE KOMILIEKCHBIX
yucen. braarogaps mocieaoBaTeNbHOMY PACIIMPEHHUIO KPYTa UCIOJIb3YEMbIX YHCEI
Y 3HAKOMCTBY C BO3MO>XHOCTAMH UX IPUMEHEHUS JUIsl PEIICHUS Pa3IuYHbIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTEMATHKH KaK HayKu U €€ pojiu B
IOCTPOCHUU MOJIEIEH peaJlbHOr0 MHpa; HMIMPOKO MCIONB3YIOTCS 0000IIeHHEe U
KOHKpETH3aLusl.

JIunus «YpaBHEHUST U HEPABEHCTBA» PEAJTU3YETCS Ha MPOTSHKEHUH BCETO
oOydeHHs] B CTaplieid IIKOJe, NOCKOJbKY B Kaxaom pasneine I[IporpamMmbl
IPETYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B pesynbrare ywamniuecs
OBJIAJIEBAIOT PA3JIMYHBIMU METOJAMH PEIICHUS PAIMOHAIBHBIX, UPPAMOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad, coiepkamux mnapamerpsl. [lomydeHHbIe
YMEHMSI IIMPOKO HCHOJb3YIOTCS MpPH HUCCIENOBAaHUM (YHKIUI C I[OMOIIBIO
IPOU3BOAHOM, MPHU PEHICHUH NTPUKIAJAHBIX 33Jad W 3a7ad Ha HaXOXKICHUE
HanOOJIbIIMX U HAMMEHBIINX 3HaUeHU QyHKIMU. J[aHHas coaepkarenbHas JTUHUs
BKJIIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUW BBINOJIHATH PAcCUEThl IO
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UppALMOHATBHBIX u
TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAK)KE BBIPAXKEHMI, COIEPKAIIMX CTEIEHU U
gorapudmbl. brarogaps u3yudeHuro anredpandyeckoro marepuana HMpPOUCXOAMT
JanbHeNIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yYaluXcs,
(bopMUpPYIOTCS HaBBIKM JEAYKTUBHBIX pPAacCyXIE€HUH, pabOThl C CHUMBOJbHBIMU
dbopmamu, npeAcTaBICHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BHJI€ PABEHCTB U
HepaBeHCTB. AnreOpa mnpennaraetr 3(QQeKTHUBHbIE WHCTPYMEHTHI JUIsl pELIEHUs
MPAKTUYECKUX M ECTECTBEHHOHAYUYHBIX 3aJ]lay, HArJISJIHO JIEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK I3bIKa HAyKH.

CopepxxarenpHo-MeTouueckass JuHUS «DyHKUMH U TrpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MIOCIIEIOBATENBLHOCT U3YUEHHS MaTepruaiia. 3yueHne CTeneHHOM, MOKa3aTeIbHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U Tpa(UKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 Jpyrux y4eOHbIX MPEAMETOB U
pearbHOM XU3HHM TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelleHrueM ypaBHEHHM W HepaBeHCTB. llpu 3TOM OoibllIoe BHUMAaHUE YIENSIETCS
(bOopMHUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pPa3IuIHbBIMU

BCIIMUYMHAMH, MCCICAO0OBATH IIOJIYUYCHHBIC (bYHKI_[I/II/I, CTPpOUTh HX Fpa(bI/IKI/I.
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Marepnain 3Toi coAepKaTeIbHON JUHNN HALIEJIEH HA PA3BUTUE YMEHUM U HaBBIKOB,
MO3BOJISIONIMX BBIpAXXaTh 3aBUCMMOCTH MEXK]ly BEIMYMHAMU B pa3inyHON (opme:
aHaJUTUYECKOW, rpaduueckoil u cioBecHOW. Ero wusydeHue crmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHI0 W
KOHKPETHU3AIUH, UCITOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass JuHHS «Hadaima MareMaTHyecKkoro aHaiu3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€éMaTHYECKHUX, TaK W NPUKIAJHBIX 3a]ad4,
JOCTYIHBIX IIKOJBHUKAM, TaK KaK y HHUX HOSBISETCS BO3MOYKHOCTH CTPOHUTH
rpa@uky  CIOXHBIX (GYHKIMMA, ONpEeAeNaTh MX HauOOJIbIIME W HAWMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUIYp U OOBEMBI TeJl, HAXOJIUTh CKOPOCTH U
YCKOpEHHs IIpoleccoB. JlaHHas coaep:kaTenbHas JIMHUA OTKPBIBACT HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIIEU pPEaIbHbIX CHUTYalHM,
ITO3BOJIAET HAXOIUTh HAWJTYUIIIEE PEIICHUE B IPUKJIIAIHBIX, B TOM YHCJIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3A
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEATUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHUI paclio3HaBaTh IMPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE M MCKYCCTBE. YUallMecs Y3HAIOT O BBIIAIOIIMXCS
pe3ysibTaTax, MOJYYEHHBIX B XOJA€ PAa3BUTHS MaTeMaTHKU KaKk HAyKH, U 00 uX
aBTOpax.

ConepxkaTenpHO-MeTOANYECKas TUHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE NIPEACTABIICHNS IPOHU3BIBAIOT BECH KypC IIKOJIBHON MAaTEMATHKA
U TpeiaraloT Haubosiee yHUBEPCAJIBHBIA S3bIK, OOBEIUHSIONIMI BCE pazieibl
MaTeMaTUKM W €€ NPWIOKEHUN, OHU CBA3BIBAIOT pPAa3HblE MAaTeMaTHYECKUE
JUCLUMIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO [JaTh
BO3MOXKHOCTh  IIKOJIBHUKY IIOHHMATh  TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaT€MAaTHUKH W MCIIOJIb30BATh €r0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeAyeT NpHU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpeIeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEeMaTHUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
y4aluuxcs, MO3BOJSAET UM CTPOUTH CBOM PACCYXKICHUS HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO AaHAIIW3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHUYE€CKOr0 MOJAEIHUPOBAHUS, KOTOPbIE MPHU3BAaHbI CIIOCOOCTBOBATH
(GOpMHpPOBAHMIO  HABBIKOB  TOCTPOEHHUS  MOJENEH  pealbHbIX  CUTYyaluH,
VICCJIEIOBAHMS 3TUX MOJEJIEH C MOMOILBIO aIiapara aredpbl U MaTEMaTUYECKOTO
aHanu3a, MHTEPIPETAMHU MOJYyYEHHBIX pe3yJIbTaTOB. Takue 3a1aHus BIUIETEHBI B

KaXIbld U3 pasaenioB IIporpaMmbl, MOCKOJIBKY BECh Marepuall Kypca MIHPOKO
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UCIIOJIB3YETCSl JUIsl pElIeHUs] MNPUKIAIHbIX 3a1ad. [lpum pemeHun peanbHbIX
IPAKTUYECKUX 3aJ1a4 y4yalluecs pa3BUBaIOT HAOII0JaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, HCIOIb30BaTh AHAJIOTUIO, 0000mIaTh U
KOHKPETU3UPOBaTh IMpodsieMy. JlesaTenpHOCTh 10 (OPMUPOBAHUIO HABBIKOB
pElIeHHs MPUKIIAAHBIX 3a7a4 OPTaHU3yeTCs B MPOLIECCE U3YUYEHHS BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO AHATIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yyebnomy mrany B 10 —11 kimaccax m3ydaeTcs ydeOHBINM Kypc
«Anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHalin3a», KOTOPBIM BKIIOYAET B ceOs
CIIEIYIOLIME OCHOBHBIE paslensl coaepxkaHus: «Uucia ©  BBIYMCICHUD,
«YpaBHEHMS U HEpaBeHCTBay, « DyHKIUM U rpadukn», «Hayana maremaruyeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa.

B VuyebHoMm maHe Ha wu3ydyeHue yriyOJ€HHOro Kypca anreOpbl M Haual
MaTreMatnyeckoro ananmsza B 10—I11 knaccax orBoguTcs He MeHee 4 ydyeOHBIX
YacoB B HEJIEIIO B TEYEHUE KAXKOT0 r0J1a 00y4eHHs, BCET0 3a IBa rojia 00y4yeHus —
He MeHee 280 yueOHbIX YacoB.

IIJIAHUPYEMBIE ITPEMETHBIE PE3Y.JIbTATHI OCBOEHHUS
MMPUMEPHOI PABOYEIT ITIPOTPAMMBI KYPCA
(IO TOAIAM OBYYEHUS$I)

OcBoenue yueOHoro Kypca «Anredpa u Hauyajga MaTeMaTUYeCKOro aHATN3a
Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

10 kiaace
Yucaa v BLIYUCJICHUSA

e (CB00OOAHO OmMEpUPOBATh MOHATUSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEUYHAas
nepuoAndecKasl JApoOb, MPOILEHTHI; MUPPALMOHAIBHOE YHCIIO; MHOXKECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEIT, MOAYJIb IEICTBUTEIBHOTO YUCTIA.

o IlpumeHnsatp apoOU W MPOLEHTHI IS PEIICHUS TMPUKIAJAHBIX 3ajad M3
Pa3IMYHBIX OTPACJIEN 3HAHUM U PEATbHOU KU3HU.

o [IpuMeHATh MPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYTIICHUS, TPUKUAIKY
Y OLIEHKY PE€3YJIbTaTa BbIYUCICHUI.
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CB0OOOIHO omepupoBaTh MOHSATHUEM: CTEMEHb C IEJNBIM TOKa3aTelIeM;
UCTOJIb30BaTh MOAXOAAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a]a4 U MPEJICTaBICHUS TaHHbIX.

CB0OOOHO OTEepUpPOBaATh MOHATHEM: apU(PMETUUECKUN KOPEHb HAaTypaIbHOU
CTEIICHHU.

CB0OOOHO OnEepUpPOBATh MOHATUEM: CTENIEHD C PAallMOHAIBHBIM [TOKA3aTEIIEM.
CBOOOJHO OINEpUpPOBaTh MOHATHAMH: JIOTapU(PM 4YHUCIA; JIECATUUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBI.

CB0OOHO OmepupoBaTh MOHATUAMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YHCIIOBOTO apTyMEHTA.

OneprpoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIOBOIO
apryMeHTa.

YPaBHeHPISI N HEPABCHCTBA

CB0OOIHO ONEepUpOBaTh MOHATUAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE YpaBHEHUS U YPaBHEHUS-CICACTBUSA; PaBHOCWIbHBIE
HEPABEHCTBA.

[TpyuMeHsTh pa3nuyHbIE METOJbl PELIEHUS palUOHAJIbHBIX U JAPOOHO-
PAalMOHAIBHBIX YPAaBHEHUM; NPUMEHATh METOJ WHTEPBAJIOB I PELICHUS
HEPABEHCTB.

CB0OOOIHO OmepupoBaTh MOHATUSMH: MHOTOYIEH OT OAHOW NEPEMEHHOM;
MHOTOYJIEH C LENbIMU KO3(PPHUIMEHTaMH, KOPHU MHOTOUIEHA; MPUMEHSTh
JIeJIEHNEe MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy
Buera nnd pemienus 3aaad.

CBOOOIHO oOMNEepUpOBaTh MOHATUAMM: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPEAEIUTENIb MATPHULbl 2 x 2 U €ro I€OMETPUYECKHUU CMBICI;
MCITOJI30BATh CBOMCTBA ONPENEIUTENS 2 x 2 JIJIs1 BBIUUCIEHUS €r0 3Ha4YEHUs,
IIPUMEHSTh ONPENCIIUTENN Ul PELICHUs] CUCTEMbl JMHEHUHBIX YPaBHEHUN;
MOJEIUPOBATh PEAIbHBIE CHUTYallUH C IIOMOINBIO CUCTEMBbI JIMHEHWHBIX
YPaBHEHUM, MCCIEAOBATh [OCTPOCHHBIE MOJEIN C IIOMOIUBK) MaTpull U
ONpeAEeIUTENIeH, UHTEPIIPETUPOBATD IOJYYECHHBIA PE3yJIbTAT.

Hcnonb3oBaTh CBOWMCTBA JEHCTBUM C KOpPHSAMU MJis MpeoOpa3oBaHUs
BBIPAKCHUMU.

BoImonHsaTh peoOpa3oBaHus YUCIOBBIX BBIPAXEHHM, COAEpKAIINX CTETICHH
C PALlMOHAIBLHBIM I10Ka3aTEIIEM.

Hcnons3oBath CBONCTBA norapumMoB TU1sL npeoOpazoBaHus
Jorapu(pMUUECKUX BhIPAKECHUH.
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CB0OOOHO OmMepUpOBaTh MOHATHAMH: HppalOHANbHbIE, MOKa3aTeNbHbIE U
jgorapuMUYECKUE YpaBHEHHUS;, HAXOIUTh UX PEIIEHUS C TMOMOUIBIO
PaBHOCHJIBHBIX [TEPEXO0I0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEMN.
[TpuMeHATh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIBI AJISl IPEOOPA30BAHUS
TPUTOHOMETPUYECKUX BBIPAKECHUU.

CBoOOIHO omepupoBaTh TMOHITHEM: TPUTOHOMETPUUYECKOE YPaBHEHME;
OPUMEHATh HE0oOXoAuMble (DOPMYINIBI i pEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUN.

MopnenupoBaTh pealibHblE CHTyalldd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4H, HCCIIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM ammapara ajireopsl.

DOyHKUMH U TPaPUKH

CB000IHO onepupoBaTh MOHITUAMU: (HYHKIIMSI, CIOCOOBI 3aaHusl (QYHKIINH;
B3aMMHO OOpaTHbIE (PYHKUWH, KOMIO3ULMUSA (PyHKIMI; rpaduk (QyHKIUY;
BBITIOJIHATH 3JIEMEHTapHbIE MPeo0pa3oBaHus rpauKoB PyHKIUH.

CB00OOJIHO OMEpUpPOBATH MOHATUSMU: OOJACTh OMpPEACICHUS U MHOXECTBO
3HaYeHUH PYHKUINU, HYIH PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.
CBOOOJHO omepupoBaTh MOHATHUAMH: UYETHbIE M HEUYETHBIE (YHKIUH,
NepUOINYECKUe  (PYHKIUHU, MPOMEXKYTKHM MOHOTOHHOCTH  (PYHKIUH,
MaKCUMYMbl I MUHUMYMBbI (DYHKIIMH, HAHOOJIbIlIEe U HAMMEHbIIIEE 3HAUYCHUE
(GyHKUIHMH HAa TPOMEXKYTKE.

CB0OOOJHO ONEepUpPOBATH MOHATUSIMU: CTETIEHHAs! (YHKIUS C HATYPaJIbHBIM U
LEJIBIM TTOKa3aTesieM, rpauK CTENeHHON (PYHKIMU ¢ HATYPAJIBHBIM U 1IEJIbIM
nokasareiieM; rpauk KOpHs N-0i CTENeHU Kak (QyHKIMK OOpaTHON CTENEeHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATHUSMU: JIMHEWHAas, KBaApaTHU4Has W JAPOOHO-IMHEHHas
(GYHKIMM; BBIIOJHATH 3JIEMEHTApHOE MCCIEIOBaHUE M IOCTPOCHHE UX
rpauKoB.

CB0OOOHO omepupoBaTh MOHATUSMU: IMOKa3aTejabHass U Jjorapudmuueckas
GbyHKUIMU, X CBOMCTBA U rpadMKH; UCIIOJIb30BaTh UX IpaUKU i peuieHus
YPaBHEHUM.

CBOOOIHO OMNEepUpoBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAST OKPYXHOCTD,
orpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOTO apryMEHTa.
Hcnonp3oBath rpaduku (QYHKIUN OIS UCCIEIOBaHHUS MPOIECCOB U
3aBHCHUMOCTEN INpHU pelIeHUH 3aJady U3 JAPYTUX Y4YEeOHbIX HPEIMETOB U
peaIbHOM JKU3HHU; BbIpaXxkaTh (POPMyIaMH 3aBUCUMOCTH MEKY BEIMUYNHAMHU.
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Hauaja MmaTeMaTn4eCcKoOro aHaju3a

CBOOOJHO OmepUpoBaTh MOHATUSAMU: apU(PMeTHUECKas U reoMeTpUUecKas
nporpeccusi, OeCKOHeuHO YyObIBarolasi TeOMETpUYEcKas MPOTPecCus;
JUHEWHBI W SKCHOHEHIUANbHBI POCT, (OopMyrna CIOXKHBIX MPOLEHTOB,;
UMETH MTPECTABICHUE O KOHCTAHTE €.

Hcronb30BaTh MPOrpeCCUM I PELICHUS PEANBHBIX 3a7ad IPUKIIATHOTO
XapakTepa.

CBOOOJHO omepupoBaTh MOHATUSAMHU: IIOCIEIOBATENIBHOCTh, CIIOCOOBI
3aJlaHdsg  [OCJEIOBAaTEIbHOCTEN,  MOHOTOHHBIE W OrPaHUYEHHbIE
MOCJIEIOBATEIbHOCTH; MOHUMATh OCHOBBI 3apOXACHUS MaTEMaTUYECKOTO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

CBOOOJHO oOmnepupoBaTh NOHATUAMU: HENPEPbIBHbIE (YHKIUH; TOYKU
paspsbiBa rpaduka GyHKINHA; ACHMOTOTHI rpaduka QyHKIUH.

CB0OOIHO oOmnepupoBaTh MOHATHEM: (PYHKIMS, HENPEpPbIBHAS HA OTPE3KE;
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUI JIJIs peleHus 3a1a4.
CBOOOJHO oOmepupoBaTh MOHATUSMU: IEpBas U BTOpass MPOU3BOJIHBIC
dbyHKIIMU, KacaTelbHas K rpaduKy QyHKIIUH.

BbIuucisaTh Npou3BOAHBIE CYMMBbI, IPOU3BEACHHUS], YACTHOTO U KOMIIO3UIUU
NBYX (DYHKIMI; 3HATHh MPON3BOHBIE 3JIEMEHTAPHBIX (YHKIIHMA.
Hcnonb3oBaTh reoMeTpUUeCKUil U (PU3MUYECKHN CMBICT TPOW3BOIHOMN JIJIst
penieHus 3a1ad.

MHoOKeCcTBA U JIOTUKA

CBoOOMHO omepupoBaTh TMOHATHUSMH: MHOXECTBO, OIEpaIllMd  HaJ
MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBINM — ammapar [Jid  ONUCAHUA
peaNbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUHN 3a/1ad U3 APYTUX y4eOHBIX
IIPEIMETOB.

CBOOOMHO OTEpUPOBATH MOHATHUSMU: OIpPEJEICHUE, TEOpeMa, ypaBHEHUE-
CJICJICTBHME, CBOMCTBO MaTEeMaTUYECKOr0 OOBEKTa, JI0Ka3aTeJbCTRBO,
PaBHOCWJIbHBIE YPABHEHUSI U HEPABEHCTBA.

11 kiaace

Yucaa v BLIYUCICHUSA

CBO60,Z[HO OIICpUpPOBATb IOHATHUAMHK: HATypaJIbHOC MW MLOCJI0C YHUCIIO,
MHOKCCTBAa HATypPaJbHBIX MW MCJIbIX YHUCCI; HWCIOJIb30BATb IIPU3HAKHU
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nenumocty nensix yucen, HOJl 1 HOK HaTypanbHBIX yucen s pelIeHUs
3a/1a4, IPUMEHATh Aroput™ EBknna.

CB00OOHO oOmNEpUpoBaTh MMOHATHEM OCTaTKa IO MOMAYJIO; 3aluChIBaTh
HATypaJbHBIEC YMCIIA B PA3JIMYHBIX ITIO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS.
CBOOOJHO OmepUpoBaTh MOHATHAMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEIT; TPEICTABIATh KOMIUIEKCHBIE YUCIIa B alreOpandeckoi
U TPUTOHOMETPHUECKON (popme, BBIMONHATH apu(PMEeTHUECKHUE OINEpaluu C
HUMH U U300pakaTh HA KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA

CBOOOJHO OmepUpOoBaTh MOHATHAMH: HppalOHANbHbIE, MOKA3aTebHbIE U
jgorapu(MUYECKHE€ HEpPAaBEHCTBA; HAXOAWTh WX PEIIEHUS C MOMOUIBIO
PaBHOCHWIBHBIX ITEPEXOJIOB.

OcyuiecTBiATh OTOOp KOpHEH TMpPH PEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUSL.

CBOOOIHO ONEpPUPOBATH TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHATH HEOOXOAUMBbIE (OPMYJIBI JII PEUIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB.

CB0OOHO ONEepupPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB; PAaBHOCUIIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBUSA; HAXOAUTH
pPELIEHHs] CHCTEMBI M COBOKYITHOCTEW PAIMOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX U JJOrapu(phMUUECKUX YPABHEHUN U HEPABEHCTB.

Pemars palMOHAJIbHEIE, UPpALMOHAIIbHBIE, IIOKa3aTEJIbHBIE,
jgorapu(pMUUEcKUe U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
CoZleprKalle MOYJIM U IApAMETPBI.

[TpumensTh rpaduueckue METOABI AJIsl pELICHHs] ypaBHEHUI U HEPABEHCTB, a
TaKXkKe 3aJ1a4d ¢ apaMeTpPaMH.

MopnenupoBaTh peajibHble CHTyalldd Ha S3bIKE aure0pbl, COCTaBJISATh
BBIPAXXEHUs, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa4H,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIETH C HUCIIOJIb30BAHUEM arlnapara aiareopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DyHKIUHN U TPAPUKH

Crpouth rpadukyd KOMHO3UIMU (PYHKIUH C MOMOUIBIO 3JIEMEHTAPHOTO
UCCIJIEJOBAHMSI U CBOMCTB KOMIO3UILIUU ABYX (PYHKIIHI.

Crpoutrh reomMeTpUyeckne o0O0pa3bl ypaBHEHUHM M HEPABEHCTB Ha
KOOPJAWHATHOM TTIOCKOCTH.
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e (CBoOOgHO oOmepupoBaTh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUECKHUX
GbyHKIUH.

o [lpuMeHATh (QYHKIMHM a7 MOJCITUPOBAHUS W HCCICIAOBAaHUS PEATbHBIX
IIPOIIECCOB.

Havana maTeMaTH4ecKOro aHaJIm3a

e lcnonw30BaTh MPOU3BOIHYIO JIJIS KCCIEA0BaHUS (DYHKITMUM HA MOHOTOHHOCTD
U DKCTPEMYMBL.

e Haxoauts HanbosbllIee 1 HANMEHbIIIee 3HaUeHUs (PYHKIIUU HEMIPEPhIBHOW Ha
OTpE3Ke.

e licnonp30BaTh MPOU3BOJHYIO AJII HAaXOXKACHHUS HAWIYy4YlIEro pELIEHUs B
IOPUKIAJHBIX, B TOM YHCJIE COLMAJIbHO-d)KOHOMUYECKUX, 3ajayax, s
OTIpEIENICHUS] CKOPOCTU M YCKOPEHHS MpoIiecca, 3aJaHHoro (Gpopmynon mwim
rpapuKoOM.

e (CBoOOAHO oOmMEpUpPOBaTh MOHATHAMHU: NEPBOOOpa3HasA, ONPEACIEHHBIN
MHTETpaJl; HAXOJUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKINN U BBIUUCIATH
uHTerpan no gopmyne Herotona—IJleitOHura.

e HaxoauTts miomaau mwiockux GUryp u o0bEMBI T€ ¢ MOMOLIbIO HHTETpaa.

e limeTh mpencTaBieHWE O MaTEMaTHYECKOM MOJCTUPOBAHUU Ha TMPUMEPE
cocTaByieHus U hepeHITnaIbHBIX YPaBHEHUN.

e Pemarh npukiagHbIe 337a4d, B TOM YHCJE COLMAIBHO-3KOHOMHYECKOIO U
(bu3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTHIECKOTO aHaJIHN3a.

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUS)

10 xnace
Yucaa v BIYMCICHUSA

Pannonanpabie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC NPOOHU, MPOIICHTHI,
OeckoHeuHble mnepuoanueckue Apoou. Ilpumenenue npoOel W TPOIEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIUYHbIX OTPACied 3HAHUU U PEajbHON JKU3HU.

JeuctBurenpHble 4yuciia. PanuoHanbHblE W UPPAUMOHAIBHBIC YMCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4ucCIaMU.  Moayib
JIEHCTBUTEILHOTO YHUCIIa U €r0 cBoMcTBa. [IpnbnrmkEéHHbIC BRIYMCIICHMS, TIPABHIIa
OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenp ¢ wenbiM TmokazareneMm. buHom Helotona. Hcnonbs3oBanue
MOAXOISIIEH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJISI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.
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CreneHb C palMOHAJIBHBIM I[IOKa3aTellieM U €€ CBOICTBA; CTENEHb C
JIEHCTBUTENLHBIM IIOKA3aTEIEM.

Jlorapudm uucna. CpoiictBa Jorapudma. JlecsaTuuHbie W HaTypajbHbBIC
JoTapu(pMBbI.

CuHyc, KOCHUHYC, TaHT€HC, KOTAHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa M TOXACCTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEJbIX U APOOHO-PAIIMOHANBHBIX YPaBHEHUN U
HEpPABECHCTB. MHOIrOWIEHb OT OJIHOW MEpEeMEHHOW. J[lenmeHne MHOoroudsieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs! ¢ 1e1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEEHU U KOPHHU.

HppanumonansHbie ypaBHeHUSI. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX
YPaBHEHUM.

[TokaszaTenbHbie ypaBHEHUA. OCHOBHBIE METOABI PEHICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(MUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YpaBHEHU .

PemieHne cucrem JMHEHWHBIX ypaBHEHHWW. MarTpuua CUCTEMbl JIMHEHMHBIX
ypaBHeHUM. OnpeaenuTenb MaTPULIbI 2 X2, €ro FeOMETPUUECKU CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACIUTENS sl PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUHU. PemieHne NpukiIagHbiX 3a7ad C IOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHeHHU. VcciaenoBanmne noCTpOEHHOW MOJIENA ¢ TIOMOIIBE) MAaTPHII
Y OIPEIEIUTEIICH.

[TocTtpoeHne maremMaTUYECKUX MOJEJIEH PEAJTbHOW CHUTyallMd C MOMOUIBIO
YPaBHEHUW M HEPABEHCTB. lIpMMEHEHHE ypaBHEHUMN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1au ¥ 3a7a4 U3 Pa3JIMUHbIX 00J1aCTell HAYKU U peabHOM KU3HHU.

DyHKUMH U TPaPUuKH
@Oynkuus, cmnocoObl 3anaHus QyHkuuu. B3aunmHO o00paTHbIe (QYHKIHH.
Komnosunus ¢ynkuuit. I'padux QyHkumn. DiemeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.
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OO6nacTh ompenenaeHus: © MHOXKECTBO 3HadeHW pynkuuu. Hymm ¢yHkimm.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIE M HeU€THBIE QyHKIMU. [lepruoanueckue
bynkuuu. IIpoMexyTKn MOHOTOHHOCTH (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3Ha4yeHus PyHKIIMM Ha IPOMEXKYTKE.

Jlunelinasi, KBajgpaTWudHas W APOOHO-TMHEHHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS C HATYpaJbHBIM U LIETBIM MOKa3zateneMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHsS N-0if cTeneHu Kak GyHKIIMH 00paTHOW CTETIeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazarenbHast U jnorapupmMuyeckas (QpyHKIMH, UX CBOICTBAa U IpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYKXHOCTb, OINpPENEIECHUE TPUTOHOMETPUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTM B PEAIbHBIX IMpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MocieAoBareabHOCTEd. MeTon
MaTeMaTHYECKOW HHAYKINHA. MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEN0BATEIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBaIOILIEH reoMEeTpUYEeCKON
MPOrpeCcCrr. JINHENHBIA U SKCIOHEHIMAIBHBINA POCT. Uncio e. @opMya CI0KHBIX
MpOLEHTOB. MCronp30BaHWE MPOrpeccud Ui PEUIEHUS pealbHbIX  3a7a4
MPUKIIATHOTO XapakTepa.

HenpeposiBubie (yHKIMM W uX cBoicTBa. ToUkM paspbiBa. ACUMIITOTHI
rpadukoB ¢ynkuui. CBoicTBa (YHKUMIA HENPEepbIBHBIX Ha oOTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMS HEPaBEHCTB. [IprMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIMNA 151 penieHus 3a1a4.

[lepBas u BTOpas npousBoubie GyHKIHH. OnpeaeieHne, reoOMeTPUIECKU
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHNE KacaTelbHOU K TpaduKy (QyHKITUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (DYHKITUI. IIpownsBoaHas CYMMB,
MPOU3BEACHUS, YACTHOTO Y KOMIO3ULIUK (DYHKIIHA.

MHoKecTBa U JIOTHKA
MHoOxecTBO, omepauyMu HaJl MHOXKECTBAMHM W HMX CBOMCTBA. Jluarpammbl
Oiinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXECTBEHHOIO —amnmapara JJis
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ONMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMAaTUYECKOTO OOBEKTa, CIIECJCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 xkaace

YucJia 1 BBIYUCIEHUS

Harypanbabie U nenbie uncia. I[IpuMeHeHre mpu3HAKOB JEIUMOCTH IIEJIBIX
gucen, HOJ[ u HOK, ocratkoB mo mopayiio, aaroputMa EBkiuma ajis pemieHus
3aJ1a4 B ILICJIBIX YHCIaX.

KoMmmnekcHble uncna. AnreOpanyeckas W TPUTOHOMETpUYECKass (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE Olepalud C KOMIUIEKCHBIMU
guciaamMu. M3o0paxeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHr U3 KOMIUIEKCHOrO uucia. [I[pumeHeHue
KOMIUIEKCHBIX YHCEJ JIJIS peIeHUsT PU3NUEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHM U HEPABEHCTB. PAaBHOCUIIBHBIE CUCTEMBI
Y CHCTEMBI-CIIEICTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEW  TPUTOHOMETPUYECKHUX  YpPaBHEHMH C  MOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpu4eCKuX HEPAaBEHCTB.

OCHOBHBIE METO/ABl pEUIeHHMs] [OKa3aTeIbHBIX U  JIOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CHUCTEM M COBOKYIHOCTEM PAaLMOHAIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpuMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMATUYECKUX
3a]a4 U 33/1a4 U3 pa3’IMuHbIX 00JacTell HAyKU U peasbHOM KU3HHU, UHTEPIpETaIIs
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'padpux xommnosunuu ¢yHkuuid. ['eomerpuueckre o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

['padmyeckue MeTONBI pelIeHHUs ypaBHEHUN W HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHU 3aa4 C TapaMETPAMH.
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Hcnonp3oBanne rpadukoB (QYHKIHUN A7 HUCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Havana maTeMaTH4eCKOro aHaJIm3a

[IpumeHeHre MPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH H
sKkcTpeMyMmbl. HaxoxaeHre HanooapIIero 1 HAMMEHbIIEr0 3HAYEHU I HENTPEPBIBHOM
(GYHKIIMHM Ha OTpE3Ke.

[IpyumeHeHne NPOM3BOMHOM I HAXOXKIACHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION MK TpauKoM.

[TepBooOpa3zHas,

OCHOBHOE CBOWCTBO IepBooOpa3HbiX. llepBooOpa3sHbie

aneMeHTapHbIX QyHKIMH. [TpaBuia Hax0XIeHUS TEPBOOOPA3HBIX.

HNuterpan. ['eoMeTpruecKkuil CMbICI MHTETpaia. BerauciaeHne onpeaenéHHoro

uHTerpana no popmyne Hetorona—JleiiOHuna.

[IpumeHnenue wHTErpanga i HAXOXKICHUS IUIONIAJeH IUIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.
[Ipumepsl pemenuit nuddepeHanbHbIX  ypaBHEHUN. MaremaTtuueckoe

MOJCIINPOBAHUE
YPaBHEHUM.

p€ajdbHbIX IPOOCCCOB C

nomMoupelo  AuddepeHunaIbHbIX

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
(ITO TOJAM OBYYEHMUA)

10 xkimace (136 yacoB)

Ha3Banmue pasagena OcHOBHoOeE coJiep:KkaHue OcHOBHBIE BU/IBI
(Tembl) pasjaesia (TeMbl) AeATeJIbHOCTH 00y4YaAr0OUIUXCS
(KoTHYEeCTBO YacoB)
MHo:xecTBO MHo)kecTBO,  omnepanuu HUcnoab30BaTh TEOPETUKO-
AeHCTBUTEJbHBIX HaJl MHOXXECTBAMM U WX | MHOXXECTBEHHBII amnmapar ist
yHce. CBOMCTBA. JluarpamMMbl | omvcaHus ~ XOJa  pEUICHUd
MHoro4/ieHsl. Ditnepa—BenHna. MaTeMaTHYECKUX  3a7ad, a
PanuonajJibHbIe [Ipumenenue TEOPETUKO- | TAK)KE PEANbHBIX MPOLECCOB U
YPABHEHUS H MHO>XECTBEHHOTO  arnaparta | siBJICHUH.
HepaBeHCTBA. JUISl pelIeHus 3a/1a4. OnepupoBatb NOHATHAMU
Cucrembl JJUHEHHBIX PannonanbHbie YUCIIA. | PALMOHAIBHOE YHCIIO,
YPABHEHUMH OOBIKHOBEHHBIE U | OECKOHEYHass TMepuoauvecKas
NECATUYHBIC apobu, | ApoOb, IPOLIEHTHI;
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(28 a)

MPOLICHTHI, OECKOHEUHbIE
MIEPUOIUYECKUEC JpoOu.
[Ipumenenue npo0eit 151
MPOLEHTOB i1  PEIICHUA
MPUKJIAHBIX 33/1a4.
JleCTBUTEBbHBIE YHCIIA.
PanmonanbHbie u
MppalMoOHaIbHbIC YyucIa.
Apudmernueckue ornepaiuu ¢
JEUCTBUTEILHBIMU  YUCJIAMM.
Monyinb JIEMCTBUTEIILHOTO
Yyuclia HW  €ro  CBOMCTBA.
[TpubnmxEHHBIC BBIYUCIICHUSA,
MpaBuia OKpYTJICHUS,
MPUKHUJIKA u OLICHKA
pe3yibTaTa BEIYMCICHUM.
OCHOBHBIC METOIbI
pelieHus IelbIX U JAPpOOHO-
palMOHATIbHBIX YPaBHEHUU H
HEpPABEHCTB. MHOTOWIEHBI OT
OJHOM TiepeMeHHOu. JleneHue
MHOTOWICHA Ha MHOTOWIEH C
ocratkom. Teopema besy.
MHorowieHsl ¢ EJIbIMU
kodpunmenramu.  Teopema

Buera.
Pemenue CUCTEM
JIMHEVHBIX YPaBHEHHUM.

Marpuiia cucteMbl JIUHEHHBIX
ypaBHeHuil.  Omnpenenurenb
MaTPHUIIBI 2x2, ero
F€OMETPUYECKUNA  CMBICT U
CBOMCTBA; BBIYMCIICHHUE €0
3HAYCHUS, MIPUMEHECHUE
ONpeAeauTeNs ISl PEIICHUs

CHUCTEMBI JIMHENWHBIX
YPaBHEHU. Pemenne
MPUKJIATHBIX 3ama4 c

HPppalMOHAIIBHOC )41
,H@ﬁCTBPIT@HI)HOC YHCJIO,
MOAYJIb I[CﬁCTBPITCJ'II)HOI‘O

yuciaa;  MCHOJb30BATh  ATHU
MOHATUSI TIPU  TMPOBEICHUU
pacCyKJI€HUU U IOKA3aTEIbCTB,
NPUMEHSTH IPOOU U MPOIEHTHI
JUISl  pELICHHS  MPUKIAJTHBIX
3a/1a4 U3 PA3IUYHBIX OTpaciei
3HAHWUM U PEaJIbHOU KU3HU.
HUcnoab3oBarh

NPUOIMOKEHHBIE  BBIYHMCIICHUS,
npaBuiia OKpYTJICHUSI,
MPUKUKY U OLICHKY pe3yJibTaTa

BBIYUCIIEHUM.
IIpumeHATH pa3Iu4YHbIE
METOIbI pelieHus

palMOHAIBHBIX W JIPpOOHO-
paIMOHAIBHBIX ypaBHEHUH; a
TaK)XK€ METOJ] MHTEPBAJIOB JIJIs
pEIICHNS HEPABCHCTB.
OnepupoBarb NOHATUSIMH

MHOT'O4JIeH OT OJIHOM
IIEPEMEHHOW,  €ro  KOpPHH;
NPUMEHATH JIeJIeHUE

MHOTOYJIECHA HAa MHOTOWIEH C
OCTaTKOM, TeopeMy be3dy wu
TeopeMy Buera nua pemeHus
3a1ad.

OnepupoBarb NOHATHAMM:
CUCTEMA JINHENHBIX YPAaBHEHUH,
MaTpulIia, ONpEIEIIUTEID
MAaTpPHUIIBI.

Hcnoab3oBath  CBOKMCTBA
OIIPEICIIUTEIA 2x2 Jinig: |
BBIYMCJIEHUS €ro 3HA4YCHMUS,
NPUMEHATH ONPEICIIUTENN JJIs
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MIOMOIIBIO CUCTEMBI JIMHEWUHBIX
YpaBHECHUM

pELICHUST CHCTEMBI JIMHEWHBIX
YPaBHCHUU.

MopeanpoBarb peajlbHbBIE
CUTyalUH C IIOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHH,
HCCIeA0BaTh

MOJCIN C IIOMOIIBIO MAaTPpHIl U

MOCTPOEHHBIE

onpenenuTeneld, MHTePNpeTH-
POBATh MMOJYYEHHBIN PE3yNIbTAT

DYHKUMH U
rpagukm.
Crenennast pyHkums
¢ LeJbIM
NoKasarejaeM

(12 4)

OyHKIHS, CITIOCOOBI
3amanus (QyHKOEH. B3anMHO
oOpaTHbIe (yHKUIHUN.
Kommnosznmus GyHKIUH.
I'padux (GyHKUIUU.
DJleMEHTapHbIE
npeoOpa3oBanus  rpaduKoB
GyHKIUH.

OO6nacTe omnpeneneHus u
MHOKECTBO 3HAYEHU
¢yakuunu. Hymum  dyHKumm.
[IpomexyTku
3HAKONOCTOSIHCTBA. YUETHBIE U
HEUETHBIC byHKIUH.
ITepnoanyeckue GhyHKITUH.
[IpoMeXyTKH MOHOTOHHOCTH
byHKmA. MakCUMyMBl |
MUHHUMYMBI (GYHKITHN.
Haubonbiiee u HanmeHblee
3HAYEHHE byHKIUN Ha
IPOMEKYTKE.

Jlunennas, KBagpaTU4Has
U IpoOHO-TMHEWHAsT PYHKITUH.
DJIEMEHTapHOE HCCIIEIOBAHUE
U TIOCTPOEHUE TPpaPUKOB ITUX

byHKIMA.

CreneHn C [IEJIBIM
MOKA3aTeIIEM. bunom
HeroTona.

OnepupoBaTb NOHATHSMU

(GyHKUMS, CHOOCOOBI  3aJlaHusd
(GyHKUMH; B3aUMHO OOpaTHBIE
byHKIINAHA, KOMIIO3UITHUS
¢ynkumid, rpaduk (yHKIHH,
o0nacTb OIpeeTICHUS U
MHO’KECTBO 3HaYCHUM
byHKIMKM, HyMH  QYHKIHUH,
IPOMEKYTKU
3HAKONOCTOSIHCTBA; JIMHEHHAs,
KBaJIpaTUYHasl, JpOOHO-
JMHEWHAas u CTEIECHHAs
GbyHKIUH.

BbINOJHATHL 3€MEHTapHbIE
npeoOpa3oBaHUs rpadukoB
GyHKLIHA.

3Hathb 7] yMeTh
AOKA3bIBATHh YETHOCTH  WJIH
HEYETHOCTh byHKUINH,
NEPUOANYHOCTD byHKIINAA,
HAXOUTh IPOMEXKYTKU
MOHOTOHHOCTH byHKINH,
MakKCUMyMbl W  MUHUMYMBI

byHkuuu,  HauOosblliee U

HanMEHbIIIEe 3HAYCHHE
(GyHKLIHMM HAa TPOMEXKYTKE.
®opMyIUpPOBATH U
WIIIOCTPUPOBAaTh Ipaduyec-
KH

CBOMCTBA JIMHEMHOM,
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CrenenHass (QyHKuus
HaTypaJbHBIM W LEJIbIM

nokazareieM. E€ cBoWcCTBa u
rpaduk

KBaJpaTUIHOM, IpoOHO-
JIMHENHOU u CTEIIEHHOMU
GbyHKIUH.

Beipaxars  ¢popmyaamu
3aBUCHMOCTH MEXKITY
BEJIMYMHAMM.

3HaTh  ompeaejieHne M

CBOMCTBA CTEMECHH C IEIBIM
MoKa3areseM; TTOAXO/ISIIYIO
dbopMy 3amucH JeHCTBUTEIb-
HBIX YHCENl JUISl  PCIICHHS
MPaAKTUYECKUX 3a7a4 u

MMpCACTAaBJICHUA JaAHHBIX

ApupmerudecKui
KOpeHb N-0H
CTeIeHH.
HppanuoHajabHble
YPABHEHUS

(18 v)

ApudmeTrueckuii KOpeHb
HAaTypAJIbHOM CTENEHU U €ro
CBONCTBA.

[IpeobpazoBanms
YUCITIOBBIX BBIPKCHHMA,
colepkalux  CTENeHu U
KOPHHU.

HppanmonansHbie
YPaBHEHUS. OcHOBHbIE
METOBbI peleHus
UPPALMOHATBHBIX YPaBHEHHIA.
PaBHOCUIIBHBIE TIEpEXONbl B
pelieHu  UpparmoHaIbHBIX
YPaBHEHUN.

CaoiicTBa 1 rpaguK KOpHs
N-oil crenmeHW Kak (QyHKIUU
oOpaTHoOM CTETICHU v

HaTypaJIbHBIM I1OKa3aTCJICM

®opMyJIHpPOBaTH,
3allUCHIBATH B
CUMBOJIMYecKoil  (¢opme wu
UCIIOJIb30BaTh CBOMCTBA KOPHS
n-oun CTEIIEHU IS
npeoOpa3oBaHUsl BEIPAKCHUI.

Haxoputsb pelieHust
MppalMOHAIbHBIX YPAaBHEHUN C
ITIOMOLIBIO PaBHOCUJIBHBIX
[IEPEXOI0B HIIM OCYLIECTBIISASA
IIPOBEPKY KOPHEM.

Crpouth rpaguk GyHKIHH
KOpHS N-OM CTENEHUW Kak
dbyHKIIUU

HaTypaJbHbIM

oOpaTHOM ISt
CTETICHH  C
MoKazaTeyieM

Iloxka3aTenbHasi
(pyHkuus.
Iloxka3aTejabHbIE
yPaBHEHMSI

(10 u)

CreneHsb ¢ pallMOHAIBHBIM
IIoKa3areseM U €€ CBOMCTBA.
[loka3zaTtenbHast QyHKUUA,
rpaduxk.
rpaduka
penieHus

e€ CBOWCTBA U
Hcnonp3oBanue

byHKIIUN
YPAaBHEHHUM.

1A

DopMyIMpPOBATH
ompeJesJieHHe  CTEIEHU  C
palMOHAIbHBIM MOKA3aTEIIEM.

BrImoaHsTh
npeoOpa3oBaHUs YHCJIOBBIX

BBIPAXKEHU, COJIepKaIIUX
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Iloka3arenbHbIE
OcCHOBHEBIE
pelIeHUs

YpaBHEHHUS.
METO/IbI
ITOKA3aTEJIbHBIX YPABHEHUN

CTCIICHHU C palrOHAJIbHBIM
IIOKAa3aTCJICM.

HUcnoab3oBars uudposbie

pecypcbl Ui TIOCTPOCHUSA
rpaduka MOKa3aTebHOU
byHKIIMM W u3yueHus  eé
CBOMCTB.

Haxoaurth pemenust
MOKa3aTeIbHbIX YPAaBHEHUI

Jlorapudgmuueckasn
pyskums.
Jlorapupmuueckue
YPABHEHUs!

(18 v)

Jlorapupm qyucia.

CaoiicTBa jorapugpma.
JlecaiTuuHbIE U HATypaJIbHbBIE
norapudmel. [IpeobpazoBanue
BBIPAKCHUMH, CcoZeprKaIux
aorapudMsl.
Jlorapudmuueckas

¢yHKMsA, e€ cBoWicTBa U
rpaduk. Hcnonb3oBaHue
rpaduka byHKUAN
peLIEHNs YPAaBHEHU.

JJIA

Jlorapupmuueckue
YPaBHEHUS. OcHOBHbIE
METOBbI peleHus
JorapuMUYECKUX
ypaBHEHU.  PaBHOCHWIIbHBIE
nepexoabl B pelieHun

JAorapu(pMUYECKUX YPAaBHEHUM

J1aBaThb
norapudma
JECATUYHOTO U HATypabHOTO

onpejesieHue
4HCIIa;

norapudma.
HUcnoab30BaTh  CBOKMCTBA
norapupMoB
npeodpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHUH.
Crpourn rpadux
dbyHKIIUN
Kak 00paTHOU K TTOKa3aTeIbHON

JJIsA

aorapupMuyecKon

CBOKCTBA
dhyHKIIUN

U HCHOJb30BaTh
norapupMuIecKon
JUISl peIIeHus 3a/1a4.

Haxoaurnb pelieHus
gorapu(pMHUUYECKUX ypaBHEHUIN
C TOMOIIbIO PAaBHOCHJIbHBIX
MEepPeXOoJ0B WU OCYIIECTBIISS

IIPOBEPKY KOPHEHN

Tpuronomerpuueckue
BbIPAKCHUSA U
yPaBHEeHMS

(22 v)

CuHyC, KOCUHYC, TaHI€HC
U KOTaHIE€HC  YHCJIOBOIO
aprymeHTa.

apKKOCUHYC U

ApkcuHyc,
ApKTaHI'CHC
YUCJI0OBOI'O apryMEHTa.
Tpuronomerpuueckas

OKPYKHOCTb,  OIIPECACIICHUE
TPUTOHOMETPHUUECKUX
byHKIIAN
apryMeHrTa.

YUCJIOBOI'O

laBathb onpeaeeHus
CHUHYyCa, KOCUHYCa, TaHI€HCA U
KOTaHIeHca YU CIJIOBOT'O
apryMeHTa; a TaKKe apKCUHYCa,
apKKOCHHYCa M AapKTaHI€HCa
qucla.

IIpumensars OCHOBHBIE
TPUTOHOMETPHUYECKHUE

dbopmymbl 17151 TIpeoOpa3oBaHUs
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OcHoOBHBIE TPUTOHOMETPUYECKUX

TPUTOHOMETPHUUECKHE BBIpaKEHUH.

dbopmynel.  [IpeobpazoBanue IIpuMeHsaTs hopMyIBI

TPUTOHOMETPUUECKUX TPUTOHOMETPUM ISl PEIICHUs

BBIPAKCHUM. Penrenue | OCHOBHBIX TUIIOB

TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX

YPAaBHEHUM YpPaBHEHUI
IHocaenoBaTeIbHOCTH [TocnenoBaTenbHOCTH, OnepupoBaTh NOHATUSIMH:
U Mporpeccuu CIIOCOOBI 3a/IaHus | TTOCJIEA0BATEIbHOCT, CIOCOOBI
(10 9) MoCJIeAOBATENbHOCTEN. MeTo 1 | 3a1aHuA MOCIEA0BATEIbHOCTEM;

MaTeMaTUYECKOW HMHAYKIUU.
MOHOTOHHBIE 51
OTPaHUYCHHbIC
MOCJIEI0BATEIBHOCTH.
Ucropus ananmza 6€CKOHEUHO
MaJbIX.

Apudmernueckas u
reoMeTpuYecKasi IpOrpecCu.

beckoneuHno yObIBaromas
reoMeTpUYecKasi MpOrpeccusi.
Cymma OECKOHEUHO
yOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccud. JIMHEHHBIM U
SKCITOHEHIMAJIbHBIN pocT.
Hucro e.

dopmyna CIOKHBIX
npoueHToB.  Mcrnonp3oBaHue

NPOTrPEeCCU ISl PELICHUS
peanbHbIX 3a1a4 IPUKIIAIHOIO

XapakTepa

MOHOTOHHBIC W OTI'PaAHHUYCHHBIC

IIOCJICA0OBAaTCIbHOCTH,
HccjaeaoBaTb
IIOCJICA0BAaTCIIbHOCTH Ha
MOHOTOHHOCTDB )51
OI'PaHUYCHHOCTD.

HonyanL IMpCaACTABJICHUC

00 OCHOBHEBIX HIEAX aHaJIM3a
OECKOHEUHO MaJIbIX.

aBaTh onpeaeJeHue
apupmMeTnyecKon 151
r€OMETPUUECKOU MPOrPECCHH.

Jloka3biBaTh CBOKMCTBA
apupMeTHIeCcCKon u
r€OMETPUYECKON MPOrPECCUH,
HaxOJUTh  CyMMY

NPOTPECCUU, a TaKKE CyMMY

YJICHOB
YJICHOB OECKOHEUHO
yOBIBAIOIICH TE€OMETPUIECKOM
MPOTPECCHH.

Hcnoan3oBaTh mporpeccuu
TSI

pelieHus 3azau

MPUKIIATHOTO XapaKTeD.

hopmyiy
HpOI_IeHTOB JJIs1

IIpumensars
CJIOKHBIX
pelmeHns 3a1ad U3 peajbHOU
IIPAKTUKH
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HenpeproiBHbIE HenpepeiBHble (QyHKIMU U OnepupoBatb NOHATHAMU
pyHkumn. ux cBoiicTBa. Touka paspbiBa. | QyHKIUS  HEOpepblBHAs  Ha
IIpousBoanasn AcuMITOTHI rpauKoB | OTpe3Ke, TOYKa  pa3pbiBa
(20 v) ¢ynkiuii. CoiicTBa pyHKIMIA | QYHKIIUU, acUMOTOTa rpaduka
HEMpPEPBIBHBIX HAa OTpe3Ke. | PyHKIUU.
Meron  uHTEpBAIOB A IIpuMeHaTs CBONCTBA
peleHus HEPaBEHCTB. | HEMPEPBIBHBIX  (YHKIUN  AJIs
IIpumenenne CBOMCTB | pEIICHHS 3a4a4.
HENPEPBIBHBIX (YHKIUN JIs OnepupoBaTh NOHATHUSIMH:
pelieHus 3anay. nepBasi U BTOpas MPOU3BOIHBIC
IlepBas U BTOpas | QyHKIUY; IOHUMAaTh
IIPOU3BOJIHBIE GyHKUMH. | (U3UUECKUN U TEOMETPUYECKUM
Onpenenenne, CMBICJTI IIPOU3BOIHOM;
r€OMETPUYECKUI Y | 3aIIUCHIBATH YPaBHEHHE
buznueckuit CMBICJI | KACAaTEJIbHOM.
IIPOU3BOIHOM. YpaBHeHue BeruucjasaTs, 1POU3BOJIHBIE
KacaTelbHOM K  TIpauKy | CyMMBI, IIPOU3BEICHMUA,
(GyHKIIH. YACTHOT'O U CJIOKHOM (PyHKIINU.
[IpousBonnsie HN3yuyarsb IIPOU3BOHBIE
AJIEMEHTAPHBIX (GyHKUMIA. | BIeMEeHTapHbIX PYHKIUH.
[IpounsBonnas CYMMBI, HUcnoab3oBatb
POU3BEJCHUSI, YAaCTHOTO | | TEOMETPUUECKHUN U HU3HUIECKUI
KOMITO3UIIUN (PYHKITHIA CMBICIT MIPOU3BOJHOU TS
peleHus 3a1a4
IHoBTOpEHME, OcHOBHBIE TOHATHS Kypca IIpuMmeHsaTs OCHOBHBIE
00001IeHHME, anreopsl 17} Hayals | IOHATUSA Kypca anreOpel U
CHCTEeMATH3alUA MaTeMaruyeckoro anHanuza 10 | Hadan MaTEeMaTH4YECKOTO
3HAHUH KJjiacca, 00001IeHNE U | aHaJK3a JJIsl PEIICHUs 3a7a4 U3
(24) CHCTEMAaTHU3aLs 3HAHUN pEaIbHOM KU3HU U JPYIrux

IIKOJBHBIX IIPCIMCTOB

11 xaacc (He meHee 140 yacoB)

Ha3sBanue pasaena
(TembI)
(KoTH4YEeCTBO YacoB)

OcHoBHOE coaep:xaHue
pasjaesia (TeMbl)

OcHOBHBIE BH/BI
AESITeJIbHOCTH 00y4al0IIUXCH

HccaenoBanue
pyuxkumii ¢

[Ipumenenune
IIPOU3BOTHOU K
UCCIIEIOBaHUI0 (DYyHKIMHA Ha

Crpontsn rpadux
KOMOO3UIMK  (QyHKIUH ¢
MOMOIIBIO 3JIEMEHTAPHOTO
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nmoMombHo

MPOU3BOAHOM
(24 9)

MOHOTOHHOCTD U OKCTPEMYMEI.
HaXO)KI[eHI/IG HanOOJIBIIIETO

HanMMCHBIICT O 3Ha4YCHUA

HENpephIBHOW  (YHKIIMU Ha
OTpE3KE.

[Ipumenenue
MIPOU3BOTHOU TS
HaXOXKICHUSA HaWIy4dlIero
peuieHUss B NPUKIATHBIX
3ajavax, Uil ONpEeleIeHUs
CKOPOCTH M YCKOpPEHHS
mpouecca, 3aJIaHHOTO
(dopmynoii unu rpaduKoMm.

KoMno3zumnuss — pyHKUUM.
I'eomerpuyeckue o0pa3bl

ypaBHEHUN W HEPABEHCTB Ha
KOOPANHATHOM MJIIOCKOCTH

UCCIENOBAHMSI W CBOWCTB
KOMITO3HIIVH.

Crpouth reomeTpHyYECKHE
o0pasbl ypaBHEHUI U
HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH.

HUcnoas3oBatrh
IIPOU3BOIHYIO UL
UCCIIEOBaHUs.  (PYHKIMM Ha

MOHOTOHHOCTb H 3KCTPCMYMEBI;
HaX0OAUThb HauOOJIbIIEe )51
HaAnMMCHBIIICC

dbyHKIIUN
OTpPE3KE;

3HAYEHUSA
HENIPEPBIBHOM  HA
CTPOMTHL Tpaduku
byHKIUI Ha OCHOBaHUH
IIPOBEEHHOIO UCCIIEAOBAHMS.
HUcnoas3oBatrb
IIPOU3BOIHYIO ISl HAXO0XKICHHUS
HaWJIy4yllero  peuieHus B
NPUKIAAHBIX, B TOM YHUCIE

COIIMAJIBHO-3KOHOMHWYCCKHUX,

3aJadax, M ONpeesICHHs
CKOPOCTH u YCKOpPEHHS
nporecca, 3aIaHHOTO

dbopmyIoii unu rpaduKoMm.
[Hoayyars, npeacraBjieHHe

O NMPUMEHEHUU NPOU3BOJHON B

PAa3IMYHBIX OTPACIISIX 3HAHUU

IlepBooOpa3nas u
HHTErpaJ
(12 v)

[lepBooOpa3zHas,
OCHOBHOE€ CBONCTBO
epBOOOPA3HBIX.
[TepBooOpasHbie
AJIEMEHTAPHBIX (GyHKITUH.
[IpaBuna HAXOXKJICHUS
epBOOOPA3HBIX.

Wurerpann.
I'eomerpuueckuit CMBICJI
HWHTErpala. Brruncnenue

OnepupoBaTb NOHATUSIMMU:

nepBooOpazHas U
ONPEAECICHHBIN MHTErpaill.
Haxogutn epBOOOpa3HBIC
AIEMEHTapHbIX  QYHKUUA |
BBIYUCIISATH ~ HWHTETpajl IO
dbopmyie HeroTona —
JleribHMMIA.

Haxoauthb IJIOIAU

IUIOCKUX PUTYp U 0OBEMBI TET C
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onpenenEéHHOro HTerpasa mno
bopmyie
Herorona—JleiiOuuna.
[Ipumenenue wuHTErpaia
JUIL HAXOXJCHUS IUIOIIAJICH
mwiockux ¢uryp u oO0BEMOB

IrCOMCTPHUICCKUX TCII.

MIOMOIIIBIO OTIpeIeIEHHOTO
UHTETrpaa.

3HaAKOMHUTBCSH C
MaTeMaTHYECKUM
MOJICTUPOBAaHUEM Ha TMPUMEPE
nu(ppepeHnnanbHbIX

YPaBHECHUM.

[Tpumepsl peLICHU I [Tonyuyare mpeacraBiieHUE O
b depeHranbHbIX 3HAQYEHUU BBEJICHUS TOHATHUS
ypaBHeHU#. MareMaTuyeckoe | iHTerpaia B pa3BUTHHU
MOJICJIMPOBAHUE  PEAIBHBIX | MATEMATUKN
MPOLECCOB €  TOMOIIBIO
g depeHIrnanbHbIX
ypaBHEHUN
I'padpuku Tpuronomerpudeckue HUcnoab3oBats unugposbie
TPUTOHOMETPUYECKHUX | QYHKIIMM, MX CBOHCTBA U | pecypchl i  IOCTPOCHUS
GyHKuMi. rpaduKy. rpadukoB
Tpuronomerpuyeckue Ot60p KOPHEH | TPUTOHOMETPUYECKUX (PYHKIIUU
HEepPaBEHCTBA TPUTOHOMETPHUUECKUX Y U3YYEHHS UX CBOMCTB.
(16 9) YpPaBHEHU  C  TOMOIIBIO Pematnb
TPUTOHOMETPHUECKOMN TPUTOHOMETPHUYECKHUE
OKPY’KHOCTH. YPaBHEHUS U  OCYILECTBIIATH
Pemenune oTOOp KOpHEH ¢ TOMOIIBIO
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKOMN
HEPABEHCTB OKPY’KHOCTH.
IIpuMmensaTs bopmyIbl
TPUTOHOMETPHUM ISl PELICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX
HEPABEHCTB.
HUcnoas3oBats uudposBbie
pecypchl Ui IIOCTPOCHUSA U
HCCIIEIOBAHMS rpauKoB
byHKIUH
NppauuonanbHbie, OcHOBHBIE METOBI IIpumensars CBOWCTBa
MoKa3aTejbHbIe U pElIeHNs IIOKA3aTeIbHBIX W | IOKA3aTEeIbHOU "
norapupmMudeckmne aorapupMuIecKux aorapumMuueckorn QyHKIHMHA K
HepaBEeHCTBA HEPABEHCTB.
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(24 v)

OcHOBHBIE METO/TBI
pElICHUsT  UPPAIMOHATBHBIX
HEPaBEHCTB.

['padpraeckue METO/IbI
peIeHusT  UPPAMOHAIBHBIX,
MOKa3aTeIbHBIX U

norapu(pMUUECKUX ypaBHEHUIN
Y HEPABEHCTB

PELICHUIO [OKa3aTelIbHBIX MU
Jgorapu(pMUUECKUX HEPABEHCTB.
O06ocHoBaTH
PABHOCHJIBHOCTB IIEPEXO/IOB.
Pemiarb uppanrioHaIbHBIE U
KOMOMHHPOBaHHbBIE
HEPAaBEHCTBA, C  IOMOIIBIO

PaBHOCUJIBHBIX IICPCXOJ0B.

HUcnoan3oBarnb
rpaduyecKue METOJIBI u
CBOMCTBa BXOJIAIIINX B

YPaBHEHHE WM HEPABEHCTBO
GyHKUMNA 1151 pelieHus 3a1a4u

KoMIuiekcHBIC YHCIa
(10 v)

Kommnekcubie qHCla.
Anrebpandeckas u
TPUTOHOMETpHUECKass (POpPMBI
3alKUCH KOMIIJIEKCHOTO YHCJIa.
Apudmernueckue

ornepanmunM ¢ KOMIIJICKCHBIMU

YUCIIAMH.
N3o0paxkenue
KOMIUJIEKCHBIX ~ 4YHCENl  Ha

KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau

N-oi CTEICHU u3

KOMIIJIEKCHOT'O UM CJIa.
IIpumenenue

KOMIUICKCHBIX  YHMCel  JJIsd

pemeHuss  QU3NYECKUX U

ICOMCTPHUYICCKHUX 3ada4

OnepupoBaTb NOHATHUSMU.

KOMILJIEKCHOE YHUCIIO "
MHO€ECTBO KOMIUIEKCHBIX
YHCEJL.

IIpeacraBasatb
KOMILJIEKCHBIE qucia B
anreOpanyecKou u

TPUTOHOMETpHUUECKOU  (popme.

BbInoJHATL apupMeTHUeCcKHe

oTepaluy ¢ HUMHU.
N300paxkaTh KOMILUIEKCHBIE

yyuciia ~ Ha  KOOPJAMHATHOU
IJIOCKOCTH.

IIpumensaTs bopmyiy
Myaspa 51 110JIy4YaTh
MPEJICTABICHUE O KOPHSIX N-OW
CTEIEHN U3  KOMIUIEKCHOTO
qucla. 3HAKOMHTBHCS c
puMepaMu IIPUMEHCHUS
KOMIUJIEKCHBIX ~ YHUCENl A

pelieHruss TeOMETPUUYECKUX U
dbuznyeckux 3aaad

HarypajabHble 1
neJble Yuc/ia
(10 v)

HarypansHpie u wnenbie
quca.

OnepupoBatb NOHATHAMU
HaTypajJbHOE W LEJIO€ YHCIIO,
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[IpuMeHeHue NPU3HAKOB
JEIUMOCTH  IIEJBIX  YHCEll,
HOJl u HOK, ocratkoB 0o
MOJYJII0, anroputmMa EBkinaa
JUIS pelieHus 3ajiad B IEJbIX
quciaax

MHO>KECTBO HATypaJbHBIX U
LEJIBIX YHCEIL.

HUcnoab3oBaTh MNPUHAKH
JEITUMOCTA  LENbIX  YHUCEI,
octatku 1o moxymo; HOJ wu
HOK

AITOPUTM

HaTypaJdbHBIX YUCCII,
b

EBximmina IS
pellIeHus 3a1ay.

3anuceiBaTh HaTypPaJIbHBIC

qucia B Pa3INYHBIX
ITO3ULIMOHHBIX cucremax
CUUCIICHUS
Cucremsl CucreMa U COBOKYITHOCTh OnepupoBatb NOHATHAMU
PALHOHAIBbHBIX, YPAaBHEHH. CUCTEMAa W COBOKYIIHOCTb
HPPALHOHAIBHBIX PaBHOCUIIBHBIE CUCTEMBI M | yDABHEHUM U HEPABEHCTB;
NOKa3aTeJIbHbIX H CUCTEMBI-CIICJICTBUS. peleHue CUCTEMBI WU
Jorapu(pMHUYeCKUX OcHOBHBIE METO/bI | COBOKYITHOCTH; PaBHOCWIIbHBIE
YPABHEHHH pemeHuns CUCTEM U | CUCTEMBI 151 CUCTEMBI-
(12 9) COBOKYITHOCTEM CIEICTBHUS.
PalMOHAIIBHBIX, Haxoautb pemenus cucrem
UPpALMOHAIBHBIX, U COBOKYNHOCTEH  LIEJIBIX
IIOKa3aTEJIbHbBIX Y | pallMOHAJIBHBIX,
aorapupMUUECKUx VPPALHOHAIBHBIX,
YPaBHEHHUM. IIOKA3aTEIIbHBIX U
[IpumeHeHue ypaBHEHUH, | JOrapu(pMUUYECKUX YpPABHEHHI
CUCTEM M HEPAaBEHCTB K | U HEPABEHCTB.
PELICHUI0  MaTEMaTUYECKUX IIpuMmensaTs CUCTEMBI
3a7a4 M 33734 U3 Pa3IMYHBIX | ypABHEHUM K pELIECHUIO
oOnacTell HAyKW U peajbHOM | TEKCTOBBIX 33714 U3 PA3TUIHBIX
YKU3HH, WHTEpHIpeTanus | 00acTeid 3HaHUW W peabHON
IIOJIyYEHHBIX PE3yJIbTaTOB KA3HU;  HHTEPHPeTHPOBATH
IIOJIyYEHHBIE PELICHHUS.
HUcnoab3oBats nugposbie
pecypcsbl
3amxauu ¢ PanmnonanbHbie, Bei0uparthb cioco6 pernieHus
napaMeTrpamMu HMppaurOHaIbHEIE, PalMOHAIIBHBIX,
(16 v) [I0Ka3aTeIbHbIE, UppalOHaIbHBIX,
norapudMuyecKue U | IOKA3aTEIbHBIX,
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TPUTOHOMETPHUUYECKUE
YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C ITapaMeTpamu.
[locTpoenue 17}
HCCIIEIOBAHNE
MAaTeMaTUYECKUX MoJEenen
peaIbHBIX CUTyauuu c

MOMOIIBIO YPABHEHHM, CUCTEM
ypaBHEHUN W HEPABEHCTB C
napameTpaMu

JorapupMUIECcKuX u
TPUTOHOMETPUUECKHUX

YpaBHEHUH U  HEPABEHCTB,
coJiepKallnux MOAYJH u
napameTpsbl.

IIpumensTh Tpaduueckue u
AHAJIUTUYECKUE METOJbI  JUIst
perieHus ypaBHEHUM u
HEpPaBEHCTB C MapaMmeTpaMu, a
TaKkXe ucciaeaoBaHue (QyHKIUI
METOJaMH  MaTEMaTU4ECKOTO
aHasausza.

Crpouts u muccIeI0BATH

MaTeMaTU4YeCKUe MOJEIN
peanbHBIX CUTyaluu c
MTOMOIUIBIO YpaBHEHUH,
HEPAaBEHCTB M  CHUCTEM C
napameTpamu

IToBTOpEHME,
00001IeHME,
CHCTEMATH3ALMS

3HAHUH
(12 v)

OCHOBHBIE TIOHATUI WU
METOJbI Kypca, 0000IIeHue U

CUCTEMATH3alUd 3HAHUU

MoaenupoBarb peanbHbIE
CUTYyallUM Ha S3bIKE aireOphl,
COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJayH,
HCCJIeI0BATH IIOCTPOEHHBIE
MOJEIA C  HCIIOJIb30BAHUEM
anmnapara anreopsl,
HHTEPIPETHPOBATH
IIOJIy4YEHHBIN Pe3yJIbTAaT.

I[pumensaTs GyHKIUNA IS

MOJEIUPOBAHUS u
HUCCJICIOBAHUS peabHBIX
MPOLECCOB.

Pemartn MPUKJIAIHbIE
3ajJa4u, B TOM yucie

COLIMATIbHO-9)KOHOMUYECKOTO U
(bu3IIeCcKoro xapakrepa,
CpelICTBAMHU anreopsl U

MaTCMaTH4YCCKOI'O aHaJIn3a
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®OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

Leau n3yyeHusi yueOHOro Kypca

["'eoMeTpus sIBISIETCS OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIEYMBAET BO3MOXKHOCTb W3YUYEHUS JUCLMILIUH
€CTECTBEHHOHAYYHON HAIIPABICHHOCTH M MPEIMETOB T'yMaHUTapHOIO IIUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpPYyEMOE TPU U3YUEHUH 00ydarOIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IIPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TPU PEIEHUU Fr€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MpU
pELIEHNH 337a4 €ECTECTBEHHOHAYYHOI'O [IMKJIA, B YACTHOCTH (PU3HUYECKUX 3a1a4.

Ilenb ocBOeHUs TporpaMMbl yaeOHOTo Kypca «I'eoMeTpus» Ha yriryOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, ClIEUU(PUYHBIX TEOMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOoecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKH.

[IppopuTeTHBIMM 3aJauaMHM Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpPSIIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

® pacIIMpEeHHE MPEACTABICHUS O T€OMETPUM KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

e (popMupoBaHME TMpPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAKOLIET0 MUPA; 3HAHUE NOHATUITHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» MIKOJIBHOTO Kypca F€OMETPHH;

e popMupoBaHME  yMEHHMS  BIAJAECTh  OCHOBHBIMM  MOHATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBONCTBAMHU; 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh; YMEHHS JOKAa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

o (popMupoBaHUE YMEHHUS PACMO3HABATh HA YEPTEkKaxX, MOJECISAX U B pEaTbHOM
MUpE MHOTOIPAaHHUKM M Tela BpalleHHs; KOHCTPYHPOBATH T'€OMETPUYECKHE
MOJEIIH;

 popMHUpoOBaHUE MOHUMAaHHSI BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHil; (pOpMUPOBAHHWE NMOHMMAHHUSA POJU AKCUOMATHUKH IpU
IIPOBEICHUH PACCYKICHUN;
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e popmMupoBaHUE yYMEHHUS BIAJETh METOAAMH JI0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHus; YMEHHS UX IPUMEHSTh, POBOJAUTH JJOKA3aTeJIbHBIE PACCYKICHHS B XOJI€
pelIeHus] CTePEOMETPUUECKUX 3aJa4 W 3a7ad C MPAKTUYECKUM COJICpKAHUEM;
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUHU MAaTEMAaTHYECKUX YTBEPKIIEHUHN U POJIM aKCUOMATHKHU B TIPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

epa3BUTUE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECca K U3YUEHUIO TE€OMETPUU;

e popMupoBanue GHyHKIIMOHAIBLHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHHU:
YMEHUSI PACHO3HABATHb TMPOSBICHUS TC€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYCHHUH JPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl pPEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OcHoBHBIE coJiepxKaTeabHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«IIpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE», « MHOTrOTpaHHUKWY, « Tena BpallleHHus»,
«BeKTopbl U KOOPAWHATHI B IPOCTPAHCTBEY, «J|BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe cpeaHero oOmiero oOpa3oBaHusi TpeOOBaHHE «yMEThb OMNEPUPOBATh
MOHSTUSMWY», PEIEBAHTHBIX TEOMETPUH Ha YriayOn€HHOM ypoBHe oOydenus B10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKMX YMEHHUH pacmpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ysibTaTaM ocBoeHus IlpumepHoit paboueii
MPOrpaMMBbl, paclpeleNE€HHBIM MO TojaM OOYy4YeHHSs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiaJuch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATUSIMH U HaBbIKAMU IOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4eHHIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

—co3nath yciaoBus s guddepenHnmanu  oOydeHUs, TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MNporpamMMm; O0O0ECleunuTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAOINIeH yueOHoro npeamera «MareMaTukay;

— MOJATOTOBUTh OOYYAIOIIMXCS K TMPOJOJDKEHUIO H3yYeHUS MAaTeMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY

o0uM 1 ipoecCuoHaTLHBIM 00Pa30BaHUEM.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B YueOHOM miaHe Ha u3ydyeHue yriayOnéHHoro Kypca reomerpun B 10—11

KJaccax OTBOJUTCS HE MeHee 3 y‘-IC6HBIX 4aCoOB B HCAC/IIO B TCUCHUC KaXXA0I'0 Iroaa

oOy4eHws, BCETO 3a JiBa roja 00ydeHuss — He MeHee 210 yueOHBIX 4acoB.

Ili1anupyemble npeaMeTHbIE pe3yabTaThbl ocBoeHus IIpumepHoii padoueit
NporpaMmsl (10 rogaM o0y4eHus)

OcBoenne ydeOHOTO Kypca «I'eomeTpus» Ha ypOBHE CpPEIHEro OOIIEero

o0Opa3oBaHUs JIOJDKHO OOECIEeYMBaTh JOCTHXKEHHE CIEAYIOIIHMX IPEIMETHBIX

00pa30oBaTEIbHBIX PE3YIIHTATOB:

10 kaacce

CB0OOHO OTIEepHPOBATh OCHOBHBIMH MOHATUSMHU CTEPEOMETPUHN TPU PEIICHUU
3a]1a4 ¥ IPOBEJICHUN MaTEMaTHIECKIX PACCYKICHUH.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CJIEACTBUS W3 HHUX IpPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

KnaccuduimpoBaTe B3aMMHOE pACIONIOKEHHUE TMPSIMBIX B TPOCTPAHCTBE;
TUTOCKOCTEH B MPOCTPAHCTBE; MPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.
CBOOOJHO OMEepUpOBATh MOHATUSIMH, CBSI3aHHBIMU C YIJIAMU B NPOCTPAHCTBE:
MEXy MPSMBIMH B IPOCTPAHCTBE; MEKY MPSIMON U TIIOCKOCTHIO.

CB0OOHO OnepupoBaTh NOHITUIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMHU.
CBOOOIHO pacro3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAHHHUKOB (IpU3Ma,
nupamMua, NpsSMOYTOJIBHBIN Mapaiesaenunes, Kyo).

Knaccudumuposarts MHOTOTPaHHUKH, BBIOHpAs OCHOBaHMS TUTSI
KJIacCU(UKAIIUH.
CBOOOMHO  omepHpoOBaTH  TMOHATHUSMH,  CBS3aHHBIMH C  CCUCHHEM

MHOTOI'PAaHHHUKOB TUIOCKOCTBIO.
BBINIONHATE MapajuieNbHOE, LHEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(buryp Ha II0CKOCTb; BBIIOJIHIATH N300paXkeHus: (PUryp Ha MIOCKOCTH.
CtpouTh ceyeHUsT MHOTOIPAHHUKOB pPa3IMYHBIMM METOAAMH, BBIIOJHSITh
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUA
CBEpPXY, COOKY, CHH3Y.
BeruncnaTe mioniaan MOBEPXHOCTEM MHOTOTPAHHUKOB (IIPU3Ma, MUPaAMHUJA),
r€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HopMy.
CB0OOOHO ONIEpUPOBATH MOHATUSAMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.
CBOOOIHO OMEepUpPOBaTH TMOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE.
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BbINOIHATH 1eUCTBUSA HAJL BEKTOPAMU.

Pemare 3amaum Ha [I0Ka3aTEJbCTBO MATEMATHYECKMX OTHOLIECHUN U
HaxO0KJICHUE T€OMETPUYECKUX BEJIMYMH, ITPUMEHSS M3BECTHBIE METOMBI NPH
pelIeHNH MAaTeMaTU4YeCKUX 3a1ad IOBBIIIEHHOIO MW BBICOKOTO YPOBHS
CJIOKHOCTH.

[IpumMeHATh  OpOCTEHIIME  NPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.
W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpPaX, MPECTABICHHYIO Ha YepTexax
U PUCYHKAX.

[IprMEHATH NOyYEHHBIE 3HAHWS Ha IPAKTUKE: CPAaBHUBATh U AHAJIU3UPOBATH
peallbHbIE CUTYyallud, NPUMEHATh W3Y4YEHHBIC IOHATHS B IIpOLiECCe IIOMCKa
peuieHus MaTeMaTH4eCKu CQPOPMYJIMPOBAHHOM MPOOJIEMBI, MOJIEIHPOBATH
peaJbHbIE CUTYAllMU Ha SI3bIKE TEOMETPHUH, UCCIEN0BATH IIOCTPOEHHBIE MOJEIIN
C HCMOJb30BAHMEM T€OMETPUYECKHX MOHITHI M TEOpeM, ammapara ajareOpsbl;
pelaTh NMPaKTUYECKUE 3aa4yy, CBA3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKHUX
BEJINYMH.

WNmeTts mnpexactaBieHUss 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUU Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

11 kaace

CBOOOIHO oOMEpUPOBATH TOHITHSAMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOMH,
KOHUYECKON M cPpepruecKOoi MOBEPXHOCTAMU; OOBSICHATH CLIOCOOBI TOJTYUECHHUS.
OmneprpoBaTh TMOHATHUSMH, CBSI3aHHBIMH C TellaMU BpAICHHS: IUIHHIPOM,
KOHYCOM, c(hepoil u mapom.

Pacnio3naBath Tena BparieHus (IWIMHIAP, KOHYC, chepa U map) U oObIACHSITH
CHOCOOBI MOTYYEHHUsI TEJ BPaLCHHUSL.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U IIOCKOCTH.
BbucnsaTh BETMYHUHBI 2JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS;, 00HEMBI
¥ TUIOIIA/IA TTIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJT BPAIIEHUS, TEOMETPUIECKUX
TeJ C MPUMEHEeHUEM (PopMyIL.

CBOOOIHO oOMEpUpOBaTh MOHITHSIMH, CBA3aHHBIMH C KOMOWHAITUSIMHU Tell
BpallicHUS M MHOTOTPAaHHUKOB: MHOTOIPDAHHHMK, BIMCAaHHBIA B cdepy
OMMMCAHHBIA OKOJIO c(ephl; cdepa, BIMUMCAHHAS B MHOTOTPAHHHUK WM TEJIO
BpaIeHUsl.

BbI4uCcasTh COOTHOLIEHUS MEXAY IUIOMIAJIMU TMOBEPXHOCTEH M 00BbEMaMu
MOJOOHBIX TEJI.
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N300paxaTh n3yuyaemMble (PUTyphl; BBIMOJHATH (BHIHOCHBIC) MJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUryp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEYEHMS TeJl BpALCHUS.

W3Bnekatb, HHTEPOPETUPOBATH M  MPeoOpa3oBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepTexax
U PUCYHKaXx.

CB0OOOJHO ONEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE.

BrINOnHATH onepanuy HaJ BEKTOPAMH.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

Pemats reomMerpuyeckue 3azadyv Ha BBIYMCIICHUE YIIIOB MEXAY NPAMBIMU U
IJIOCKOCTSIMH; BBIYHMCIICHUE PACCTOSHUM OT TOYKHU A0 IJIOCKOCTH; B LIEJIOM, HA
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A IPU PELIECHUU.

CBOOOIHO oOmepupoBaTh MOHSATUSMH, CBS3aHHBIMH C JIBHDKEHHUEM B
IIPOCTPAHCTBE; 3HAaTh CBOWCTBA JBUKCHUM.

BBIMOJHATh  M300pak€HUsS MHOTOIPAaHHUKOM M T€l BpallleHus Ipu
[apajuIeIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€pPKaJbHON CUMMETPHH,
IIPU IOBOPOTE BOKPYT MPAMOW; peoOpa3oBaHusl MOJ00HUS.

CTpouTh ce€YeHHs] MHOTOTPAHHUKOB M TEJI BPALICHUS: CEYEHHUs LWIMHAPA
(mapanyienbHO M TMEPHEHAMKYJISIPHO OCH), CEUeHHUs KOoHyca (mapasieiabHoe
OCHOBAHUIO U MPOXO/IEe Yepe3 BEPILNHY), CEUeHHUs 1apa.

Hcnonp30BaTh  METOABI IIOCTPOCHUS CEUYEHUH: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIEH TIOCKOCTH.
Jloka3pIBaTh reOMETPUYECKUE YTBEPKIACHUS.

[TpumensTh TeoMeTpruyecKue (PaKThl sl PELICHUs] CTEPEOMETPUUECKUX 3a1aY,
MPEANOJIATAIONINX HECKOJBKO IIArOB PEUIEHUs, €CIIH YCJIOBUS NPUMEHEHHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme.

Pemlarp 3amaum  Ha J10KAa3aTENbCTBO MAaTEMATHYECKHMX OTHOLICHUM U
HAaXO0KJICHUE TEOMETPUUECKUX BEINYUH.

[IpyuMeHATs IPOTpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a1ad.

[IprMeHATh NOyYEHHBIE 3HAHUS HA NPAKTHUKE: CPABHUBAThH, aHAJIU3UPOBATH U
OLICHUBATh PEAJIbHBIC CUTYAllMU; NIPUMEHITh U3YYEHHBIC IOHATHUSA, TEOPEMBI,
CBOMCTBA B MpOIECCE MOKMCKA PEHICHUs] MaTeMaTHYeCKH C(HOPMYINPOBAHHON
npoOJieMbl, MOJENUPOBATh peajibHblE CUTyallUM Ha S3bIKE T'€OMETPHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl; pemarbh NPAaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAXOKJIECHUEM I'€OMETPUYECKUX BEIUYMH.
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o lwmetsh MMpCACTaBJICHUA 00 OCHOBHBIX JTamax pasBUTHUA TCOMCECTPUMU KaK
COCTaBHOM 4aCTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTHUH.

COJEP/KAHHUE YUEBHOI'O KYPCA (ITO I'OJIAM OBYUYEHUS)
10 kaacce

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TIOHATHUS  CTEpeOMeTpuH. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacmnosioKeHHe MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapajulelIbHble M CKpelluBaromuecss npsmele. [Ipu3Hakm ckpemmBaromumxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTENW B MMPOCTPAHCTBE: NApaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE; NaPAJLIETBHOCTD TPEX NPSIMBIX; MAPAIUIENBHOCTD IPIMOUN
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOCKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBONCTBAa NapaJICIBHOTO MPOEKTUpOoBaHUs. I300paxeHue
buryp B mapajyiiesibHON MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMU; YTOJI
MEXIY IPSMBIMU B MPOCTpAaHCTBE. [lapamienbHOCTh IIOCKOCTEN: IapaljieIbHbIE
IIJIOCKOCTH; CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IJIOCKOCTH: TETpajdAp, Mapasulesenume];
MMOCTPOCHUE CEYCHU.

[TepneHaUKYASIPHOCTD TPSAMON U IIOCKOCTH: NIEPIICHAUKYIISPHBIE TPSIMBIEC B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W TEPIECHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM JI0 MIIOCKOCTH, TPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHIuKyIsspHOCTb
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B IPOCTPAHCTBE: YroJd MEXIY NPSAMOU M IIJIOCKOCTBIO; IBYTPAHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOTO yria. TpEXTpaHHbIM U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Bunbl MHOrOrpaHHMkoOB; pa3BEépTka MHororpa’suka. [Ipusma: n-yrosbHas
pu3Ma; IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh MPU3MBI.
[Tapaiutenenune nr, TpsSAMOYTOJIbHBIN MTapaJJIEICUNE] U €r0 cBoMcTBA. KpaTuaiiime
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NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yroyibHast nupaMua;, NpaBUIbHAS U yceUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIBHON IMHUPaMUIBIL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAA MpU3Ma W TPaBUJIbHAS NUPAMULA;
IpaBUJIbHAS TPEYTOJbHAs MUPAMHU/IA U TPABUIIbHEIN TeTpasap; Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Boruncnenue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHaid, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO Tpu3Msl. [Inommaas
OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH MPABUJIBHOW MUpaMHIbI, TEOpeMa O
IJIOIIAHA YCEYEHHOU ITUPAMMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  ITPABHJIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MUPaAMUIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpPA; BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIECHHBIE W  IMPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOXEHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHI. [Ipu3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrosmbHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpAMHATAMH TOYEK. YTOJN MeEkXIy BekTopamu. CKalApHOE MPOU3BEIAECHUE
BEKTOPOB.

11 kanace

Tesa Bpamenus

[TonaTHsa: UUIMHAPUYECKAs IOBEPXHOCTh, KOHWYECKAas IOBEPXHOCT,
chepuueckas MOBEPXHOCThb, oOpasyromue noBepxHocTe. Tena BpaleHus:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosiokenue cepsl
U IJIOCKOCTH; KacaTelibHas IUIOCKOCTh K cepe. M300paxeHnue Tea BpalleHUs Ha
wiockocTH. Pa3BépTka unnuHapa u konyca. Cummetpus chepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHJpA, MUpaMUabl U KoHyca. O0bEM mapa U M1apoBOTO

CETrMCHTA.
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KoMOunanmu Tten BpaieHUss U MHOTOTrpaHHMKOB. [Ipu3ma, BmucaHHas B
UWIMHAP, ONHCAaHHas okojio mwiuHapa. llepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsSTHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

[Tnomans MOBEpXHOCTH IMIMHIPA, KOHYCA; TUIOMAabh chepsl U e€ JacTei;
[Tomobue B mpoctpancTBe. OTHOImIEHHE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH
nonoOHbIX ¢uryp. IlpeoOpazoBanue momodbus, romoretus. Pemenue 3amau Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOIPaHHUKOB U TEJI BPAILlEHUs: CEUEHUS LIMITUHApA
(mapanjenbHO M NEPHEHIUKYJISIPHO OCH), CEUEHUs KOHyca (MapajljiesibHOe
OCHOBAHUIO M TIPOXOJSIIEe Yepe3 BEPIINHY), CEUCHUS I1apa; METOABI MTOCTPOCHHS
CEUEHHUH: METOJ CIIEZIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEpeHoca
CEKYIIIEH TTOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepauuy Haj BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpoB. (CBolCTBa BEKTOPHOIO YyMHOXEHHs. lIpsmoyrosbHas
cucreMa KoopauHat B mpoctpancTBe. Koopauuatel Bektopa. Paznoxxkenue Bekropa
1o 6a3ucy. KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH TEOMETPUUYECKUX 3aau.

J/{BMKEHUsS B IPOCTPAHCTBE
JBuxeHus npocrpancTBa. OtoOpaskeHus. J[BUyKeHUS M paBEHCTBO (uryp.

OOmue cBoiCcTBa JBWXECHHI. BuIbl JBIWKEHWN: TapallyIebHBIA TEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

43



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUS)

10 xaacc (102 yacoB)

Ha3zBanue
pasjaeJsia

Kypca

(TempI)

(K0JIMYECTBO YACOB)

OcHOBHOE coJiep:KaHue

OcHOBHBIE BH/bI
NeSITeJIbHOCTH YYAIIUXCS

BBenenue
CTepeOMeTPHUI0
(24 4)

B

OcHoBHBIE

NMPOCTPAHCTBEHHbIE (PUTYPBI.
ITonsTHs CTEPEOMETPUHU:
TOYKa, IIpsAMas, IUIOCKOCTb,
MIPOCTPAHCTRBO. OcHOBHEBIE
mpaBWjia  HM300paKeHHS  Ha
PUCYHKE IUIOCKOCTH,
napajuiesIbHbIX MIPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTuda: mnepecekaromuecs
IJIOCKOCTH,  TEpPEeCceKaromuecs
npsmast u MIJIOCKOCTB;
MOJIYIPOCTPAHCTBO.

MHoOrorpaHHukH,
U300paKeHUe MPOCTEUIITUX
MPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIINX 00BEKTOB.

AKCHOMBI CTEPEOMETPUH U
nepBble CJIEJICTBUS U3 HUX.

CniocoObI 3a1aHus IPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE.

O06o3HaueHUs] MPAMBIX H
TUIOCKOCTEM.

Ceuenusi. N3o00paxenue
CeUEHUN mNHupaMuabl, Kyba W
MPU3MBI, KOTOpBIE MPOXOAST
gyepe3 ux péopa. M3oOpakeHue
nepeceyeHus MOJTYYCHHBIX
IIockocTer.  PackpamvBanue
MMOCTPOECHHBIX CEUCHUM
Pa3HBIMU I[BETAMH.

Meton CJIe/I0B IS
MOCTPOCHMS CeYCHMH.
CaolicTBa nepeceyeHuit
PSIMBIX U TJIOCKOCTEH.

Onpeneasitb  INIOCKOCTh
Kak ¢Qurypy, B KOTOpoOW
BBIITOJIHACTCS IUNIAHUMETPUSL.

Jenatp IIPOCTEUIIINE
JIOTUYECKME  BBIBOABI W3
AKCUOMATUKH IUIOCKOCTH.

[IpuBOINTH IIPUMEPBI
peATbHBIX O00BEKTOB,
uaeanu3anuen KOTOPBIX
SBJISIOTCS AKCUOMBI
TEOMETPUH.

N3yuars, IIPUMEHSATH
IPUHLIUIIBI IIOCTPOCHMUS
CEYECHHUH.

Hcnoan3oBaTh TS

MOCTPOCHUSI CEUYEHUM METOJ
CJICIOB, METOJI BHYTPEHHETO

POEKTUPOBAHUS, METO/]
IepeHoca CeKyILIen
MJIOCKOCTH.

Pemarsp
CTEpEOMETPUYECKUE  3aJauu:

Ha ONpEICIICHUE BUAA CEUCHUS
Y HaXOXJICHUE €ro TUIOIIaH.

AKTyanu3upoBath (PaKThl U
METO/IbI MJIAHUMETPHH,
pEeNeBaHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

HUcnoab3oBath pu
pelIeHnn 3ajad CleAYIOLIne
TUTAaHUMETPpUYECKHe (PaKThl |
METO/IBL:

Teopembr ®aneca u o
IPONOPLUHUOHAIBHBIX
OTpe3Kax. AJITOPUTM JIECJICHUS
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[TocTpoenue CEUYCHUM B
nupampze, Kybe 1o TpéMm
ToukaM Ha p&Opax. Co3gaHue
BBIHOCHBIX YEPTEXKEW U 3aMKCh
11aroB OCTPOECHHS.

IToBTOpEHME
IUVIAHUMETPHUH.

Teopema 0
MPOMOPILMOHANIBHBIX OTpE3Kax.
[Tonobue TPEYTrOJIbHHUKOB.
Teopema Menenasa. Pacuérel B
CEUECHMSIX Ha BBIHOCHBIX
yepTeKax.

Hcropus pa3BUTHS

IUNIAHUMCTPHUH U CTCPCOMCTPHUU

OTpe3Ka Ha N paBHBIX YaCTEH.
Teopema MeHnenas.

PaBHOOEApEeHHBINM
TPEYTOJIbHUK.
PaBHOCTOpOHHMI
TPEYTOJIbHUK.
[IpsAMOyroJIbHBIN
TPEYTrOJIbHUK.
cpenHeu JIMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHI yrIiia
TPEYTOJIbHUKA. CaoiicTBO
MEJIMaH TPEYTrOJbHUKA.

ITpuznaku moaoous

TPEYTOJIBbHUKOB.

Hoayyars
npeacTaBJIeHNs 00 OCHOBHBIX
ATanax pa3BUTUA TE€OMETPUU

CBOMCTBO

KaK COCTaBHOMU 4acTH
dyHnameHTa pa3BUTHS
TEXHOJIOTUI
B3aumnoe B3anmHoe  pacnosoxeHue Kuaccudguumuposarp
pacnoJioxKeHue OpsMBIX B MPOCTPAHCTBE. | B3AUMHOE pacroioKeHue
NPSAMBIX CkpemuBaronecss  OpsMbIE. | IPAMBIX B IIPOCTPAHCTBE,
MPOCTPAHCTBE [Ipu3HakuM  CKpPEIIMBAIOIIMXCS | HJUTFOCTPUPYS. PUCYHKaMU U
(6 1) MPSAMBIX. IIPUBOJIS IIPUMEPBI u3

[TapajutenibHBIE  NpsIMBIE B
nmpocrpancTe. Teopema 0
CYLIECTBOBAHUU u
€IMHCTBEHHOCTH PSMOM
MapaJlIeIIbHON JAHHOU IPSAMOWM,
NPOXOJAIIEH  4Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIe)KAILEH Ha
JaHHOM 1psaAmon. Jlemma o
MIEPECEUEHNH  NapaJuICIbHbBIX
MPSIMBIX MIJIOCKOCTBIO.
[TapajuteIbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX MapauIeIbHBIX
MPSAMBIX.

Teopema 0
CKPELIMBAOIINXCS TPSMBIX.

[TapannensHoe
IpoeKTUpoBanue.  OCHOBHBIE

pEabHOM KU3HH.
Joka3piBaTh TEOpPEMY O

CYILLIECTBOBAHUU u
€IUHCTBEHHOCTH

IapajijIeIbHOU IIpAMOH,
MPOXOJAIIEH 4YEPE3  TOUYKY

MPOCTPAHCTBA U HE JICKAILECH
Ha JPYrou INpsMOU; JIEMMY O
IIEpECCYECHUN IJIOCKOCTH
JIBYMS napasuieIbHbIMU
NPAMBIMH; TEOPEMY O TPEX
MapaJJICIbHBIX MPSIMBbIX.

Jdoxka3pIBaTh IIPU3HAK
CKPELIMBAIOIIMNXCS  MPAMBIX,
TEOPEMY O CKPEIIMBAOLINXCS
MPSMBIX.

Jloka3piBaTh TEOpPEMY O
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CBOWCTBa napaieIbHOTO
POEKTHPOBAHUA.
N3o0paxkenne pa3HbiX GUryp B
napauIeTbHON MPOSKIINH.

[{enTpanpHas MPOCKITHUSI.

Yron ¢ coHampaBJICHHBIMHU
CTOPOHAMH. Yroxa MEXKITY
MPSMBIMHU.

3agauM Ha JOKA3aTEIbCTBO U

UCCIIENOBAaHNE, CBS3aHHBIE C
pacmoJIOKEHUEM  MPSAMBIX B
MIPOCTPAHCTBE

pPaBEHCTBE YTJIOB c
COHAITpaBJICHHBIMU
CTOPOHAMH.

OO0BbACHATD, YTO

Ha3bIBACTCS MapaJUICIIbHBIM U
[IEHTPAJIbHBIM
OPOEKTUPOBAHUEM U
BBITIOJTHSIETCS
OpoeKTUpoBaHue (¢GUryp Ha
IUIOCKOCTb.

KakK

Jloka3bIBaTh CBOMCTBaA
MapajiyIeIbHOTO
MIPOCKTUPOBAHUA.

N3o00paxkatb B
napaieIbHON MPOCKIINHU
pa3HbIC r€OMETPUUYECKHUE
burypsi.

Pemiatn
CTEPEOMETPUYECKHE 3a]1a4M Ha
JI0KA3aTeJILCTBO "

UCCJIEIOBAHNE, CBSI3aHHBIE C
pacrojio)KeHUEM TMpsSMBIX B
IPOCTPAHCTBE.

IIpoBoaurtsb
JOKa3aTEJbHbBIE PACCYXKACHUS
npu peLIeHUH
r€OMETPUYECKHUX 3azad,
CBA3AaHHBIX CO  B3aUMHBIM

pPACIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTRBE.

CpaBHuBaTh,
aHAJIM3UPOBATH U
OLIEHUBATHL YTBEPXKIACHUS C

LEJIBIO BBISIBICHUS JOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXKICHUN.
MopaenunpoBarb peajibHbIe
CUTyalliHd, CBSI3aHHBIE  CO
B3aMMHBIM  PaCIIOJIOKEHUEM
IPsMBIX B IIPOCTPAHCTBE, Ha
SA3bIKE T€OMETPUU.
HccaenoBarp
IIOCTPOCHHBIE
VICTIOJIb30BaHUEM

MOACIN C
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r€OMETPUYECKUX TOHATHA U
TEOpeM, ammnapara ajireopsl,

U(PPOBBIX PECYPCOB.
MMoayuyarsb
npe/AcTaBJIeHUe 0
[EHTPAJILHOM
IPOECKTUPOBAHUH U 00

UCTOpUU pabOT MO TEOpUHU
MEePCIEKTUBbI

IHapaienbHOCTH
NPAMBIX
ILIOCKOCTEH
NPOCTPaHCTBeE
(8 1)

H
B

[loHsTHA: MapaIUIETBHOCTH
NpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE.

[Ipu3Hak  mapajuieIbHOCTH
npsAMOM U rockoctu. CBOKCTBA
MApAJUICIBHOCTH  NPAMON U
IIJIOCKOCTH.

['eomeTpuueckue 3amadyd Ha
BBIYMCJIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIC C MAPAJUIEIBHOCTHIO
NpSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

[Toctpoenue CEUECHUS,
MPOXOJAILEr0 Yepe3 JaHHYIO
NpAMyK0  Ha  YEpPTEeXKE U
apauieaIbHOTO Ipyrou
npssMoil. Pacuér oTHOIIEHU.
[TapayutenbHas MIPOEKLINS,
MPUMEHEHUE ISl TOCTPOCHUS
CEYEHUN KyOa u
napasuielienunesaa.

CaolicTBa mapajesenuneaa
U TIPU3MBI.

[TapannenbHble TIIOCKOCTH.
IIpusHaku apauieIbHOCTH
JIBYX IUIOCKOoCcTel. Teopema o
MapajuieIbHOCTH u
€IUHCTBEHHOCTH  IUIOCKOCTH,
MPOXOASIIIEN YEPE3 TOUYKY, HE
[PUHAJICKALLY IO JTAHHOU
IUIOCKOCTH U CJIEACTBUSA U3 HEE.

CpoiicTBa  mapajjIeNIbHBIX
IJIOCKOCTEN: O MapajuieIbHOCTH
OpSIMBIX ~ MEPECEUYCHUsT NP
MIEPECEUYCHUN JIBYX

Kanaccupuuuposarb
B3aMMHOE PaCIIOJIOKEHHE
IpsAMOM U IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJIS
COOTBETCTBYIOIIUE IPUMEPHI
U3 pEeAIbHOM KU3HHU.

DopMyJHPOBATH
ONPENCIICHUE IapajuIeIbHBIX
IIPSIMOU U IIJIOCKOCTH.

Jloka3piBaTh TpPHU3HAK O
NapajuIeIbBHOCTH  NPSIMOM U
IJIOCKOCTH; CBOMCTBA
NapajuIeIbHOCTH  NPSIMOM U
IIJIOCKOCTH.

Pematnp
CTEPEOMETPUUYECKHUE  3a1a4M
BBIYUCIICHUS u

JOKa3aTCJIbCTBO, CBA3aHHBIC C
MapauICIIbHOCTBIO IIPAMBIX H
IIOCKOCTEH B IMPpOCTPAaHCTBC.

Pemarp IIPAKTUYECKUE
3a7a4uu Ha IIOCTPOCHHUE
CEUCHUH Ha yeprexax
TeTpadIpa 151
napajijieenuneaa.

Pemiatn
CTEpEOMETPUYECKUE  3aJ1auH,
CBSI3aHHBIE C IIOCTPOCHUEM

CEUYEHUU TUTOCKOCTBRIO.

IMpoBoauTtsh JIOTUYECKHU
KOPPEKTHBIC  JOKA3aTEIbHBIE
pacCyXIeHus NOpU PELICHUH
F€OMETPUYECKHUX 3aga4
CBSI3aHHBIX Cc
NapajlJIeIbHOCTBIO
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napajieIbHbIX MJI0CKOCTEH
TpeTheH; 00 OTpe3Kax
napajieIbHbIX NPSIMBIX,
3aKITIOYEHHBIX MEXITY

napajieIbHbIMU TUIOCKOCTSIMU;
O TIEPECEUCHUH TIPSIMOM C IBYMS
napasuieIbHIMU TIOCKOCTSIMU

IJIOCKOCTEH.

CpaBHuBaThb "
AHAJM3HUPOBATH  peaJbHbIC
CUTYaIlUH, CBSI3aHHBIC c

NapAJJIENBHOCTBIO IPSIMOM U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJAEJIMPOBATH peanbHbIE
CUTyallUH,  CBSI3aHHBIE  C
NapaJUIeIbBHOCTBIO TNPAMOU M
IUIOCKOCTH B IIPOCTPAHCTBE, HA
S3bIKE T€OMETPUU

Hepnenaukyasp
HOCTh IMPAMBIX H
IIOCKOCTEH B
IMPOCTPAHCTBE
(26 u)

[ToBTOpEHUE:
[Tudaropa  Ha
TPUTOHOMETPHSI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenuneaa.
Bbluncnenue ajiMH OTPE3KOB B
KyOe 51 MPSIMOYTOJIBHOM
napajuleJIeUIeE.

[leprieHIMKYISAPHOCTD
psAMOU M TIocKoCTH. [Ipu3Hak
NEPHEHANKYJIIPHOCTH  IIPSIMOI
U IUIocKkocTH. Teopema o

Teopema
TIOCKOCTH,

KyOa u

CyLIECTBOBAHUU u
€IMHCTBEHHOCTH MPAMOH,
MPOXOMSIIEN  4Yepe3  TOUYKY
IIPOCTPAHCTBA u
MEPIIEHAUKYJISIPHON K
miockoctu.  Ilnockoctn  m

MEePICHAUKYJISIPHBIE UM TIpAMas
B MHOTOTPAHHUKAaX.

IlepnenauKyIsIp 51
HAaKJIOHHAS.

[TocTpoeHnue neprieHaAUKyIspa
Y3 TOYKH Ha IPSAMYIO.

Teopema 0 TPEX
NEepHeHIUKYIgpax (mpsMas u
oOpaTHas).

VYron MEXIY
CKPEIIMBAKOIIUMUCS TPSIMBIMHU.
[Touck NEPIEHIUKYJIIPHBIX

AKTyanu3upoBathb (akTbl U

METO/IbI IJIAHUMETPUH,
pEJIeBaHTHbIC TEME,
IIPOBOJUTH AHAJIOTUU.
DopMyJIUPOBATH
onpeneeHu:
MEPIICHAUKYJIAPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONPEACICHUE

IPSAMOU, NEPIEHAUKYIISIPHOMN K
IIJIOCKOCTH.

Jloka3pIBaTh. JIEMMY O
MEPIEHANKYJISIPHOCTH  JIBYX
MapajyIeIbHBIX — MPSIMBIX K
TPEThEN MPSIMOMN; TEOPEMBI O
CBSI3U MEXITY
MapaJUICIbHOCTBIO TPAMBIX U
VX TEPHEHIUKYISIPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIiBaTh: TEOpEMY,
BBIPAYKAIOIIYIO MIPU3HAK
NEePNEHANKYJIAPHOCTH MPSIMOKH
U IUIOCKOCTH; TEOpPEMY O
CYIIECTBOBAHUU u
€IMHCTBCHHOCTHU MIPSIMOM,
MPOXOJAIIEH YEPE3 TaHHYIO
TOYKY M MEPHEHIUKYISIPHON K
JTAaHHOM IIJIOCKOCTH.

N3o0paxaTh B3aMMHO
MEPIEHAUKYJISIPHBIE  TTPAMYIO
Y TTOCKOCTB.

DopMyJaUpPOBATHL CBOKWCTBO
MEePIEHANKYJIIApA o
OTHOUIEHHIO K IIJIOCKOCTH.
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MPSMBIX C MTOMOIIBIO
MEPIECHIUKYJIIPHBIX
IJIOCKOCTEN

OpToroHanpHOE
MIPOEKTUPOBAHUE.

[TocTpoeHue ceueHuid Kyoa,
IIPU3MBI, IIPAaBUIIBHOM
MTHUPAMUIBI c IIOMOIIIBIO

OPTOrOHAJIIBHOW MPOEKIUU.
CummeTprss B IPOCTPAHCTBE

OTHOCHUTEIILHO IUIOCKOCTH.
[Imockoctn  cuMMeTpuid B
MHOTOI'PaHHHKAX. [IpuzHax

IIEPIICHIUKYJIAPHOCTH IIPSIMOM
U IUIOCKOCTH KakK CIIECTBUE
CUMMETPHH. IIpaBuiibHBIE
MHOI'OTPaHHHUKHU

Pacuér paccTrosHuUM OT TOUYKHM
no  miockoctd.  CnocoOsl
OMYCTUTh  TNEPIECHAUKYIISPHI:
CUMMETpHSI, CABAI TOYKH IIO
napajuiesibHou npsmon. Casur
[0 HEMapajuleNbHOM MIPSMOH,
W3MEHEHHE PACCTOSIHUI

IMoayuyars npeacraBjieHue
0 3HAUCHUW MEPIEHANKYIIpa
VIS IpYTUX o0JiacTedl HayKu
(puzuka, DHEPTETHKA,
JTa3epHbIE  TEXHOJIOTHH), B
peaIbHON KM3HM (TEXHHKA,
OKpYy>Karolas 00CTaHOBKa).

Jloka3pIBaTh YTBEPIKJICHU,

CBSI3aHHBIE C  MPOEKIMUEN
IpsAMOU Ha IIJIOCKOCTB,
HEIEPIICHIUKYISIPHYIO K 3TON
IPSMOM.

Joka3piBaTh TEOpPEMY O
TpEX  IEpPIEHAMKYJIpax U

TEOpeMy OOpaTHYIO TEOpEME O
TPEX NMEPIEHAUKYIIAPAX.
Hoayyars npeacraBjieHue

00 OpPTOTOHATBLHOM
IIPOCKTUPOBAHNH.
Jloka3pIBaTh TEOpEMY O

MPOEKIMU TOYKHU Ha MPSIMYIO.
Pematnp

CTEPEOMETPUYECKHUE  3aJaYH,
CBSI3aHHBIE c
MEePIEHANKYIAPHOCTHIO
IIPSIMOU U TIJIOCKOCTH.

Pemiats IIPUKJIIAIHBIE
3a7a4H, CBSI3aHHBIC c
HaXO0XJICHUEM

F€OMETPUYECKUX BEJIMYHH.
Pematn

CTEpEOMETPUYECKUE  3aJ1auy,
CBSI3aHHBIE C IIPUMEHEHUEM
TEOPEMBI 0 TPEX
IIEPIIEHAUKYJISIpax,
HAXOXKJIECHUEM  PACCTOSIHUM,
MMOCTPOEHUEM MPOCKIIUU.
CpaBHuBaTh U
aHAJIM3UPOBATH
YTBEPKIACHUS c L(EJIBIO
BBISIBJICHUS JIOTUYECKU

KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIeHUU.
AHaJM3upoBaTh "
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MOI€E€JIUPOBATD Ha A3BIKEC

reoOMETPUU pealbHbIE
CUTyallud,  CBSI3aHHBIE  C
NEPIEHINKYJIAPHOCTBIO
psAIMON 17| MJIOCKOCTH;
UCCJIEIOBATh  TOCTPOCHHBIE
MOJIENIA, B TOM YHUCIE MU C
UCIIOJIb30BAaHUEM  anmapara
anreopsl
Yrisl [ToBTOpeHue: yrom Mexay | AKTYaJau3upoBaTh (HaKThl
pacCTOSIHUS OpsAMBIMM ~ HAa  IUIOCKOCTH, | M METOABl  IUIAHHUMETPHUH,
(16 v) TPUTOHOMETPUS B | pEIICBAHTHbIC TEME,
IIPOU3BOJIBHOM TPEYTOJBHUKE, | IPOBOJUTH AHAJIOTHH.
TeopeMa KOCUHYCOB. DopmyIMpOBaTh
[IoBTOpEHME: YroJI MEXIY | ONPEACIICHHE  JBYIPAHHOIO
CKPELIMBAIOIIMMHUCS NPSIMBIMHU | yTJIA.
B IIPOCTPAHCTBE. Jloka3bIBaTh CBOMICTBO
['eomeTpuueckue METO/BI | PABEHCTBA BCEX JIMHEHHBIX

BBIUMCIIEHUS  yIja  MEXKIY
IIPSAMBIMA B MHOTOTPAaHHUKAaX.
JByrpanHsbIi YTOJL
CBOWMCTBO JIMHEHHBIX  YIJIOB
JIBYTPaHHOTO yTJIA.

[leprieHIUKyISIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aHMHO
MEPIEHIUKYIIPHBIX
IJIOCKOCTEM. ITpu3zHak
IIEPIICHIUKYJIAPHOCTH

IJIOCKOCTEN; TEOpEMa O MPSIMOU
MEPECEUYEHNUs] IBYX IUIOCKOCTEU

NEPHEHANKYJIAPHBIX  TPETbei
IIJIOCKOCTH.

IIpssMOyTronbHBIN
napayIeIenune]t; KyO;
U3MEPEHUS, CBOWCTBA
MPSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JUAaroHajgu  MNPSAMOYTOJBHOTO

napajuiesienuneaa u CieICTBHUE
n3 HEE.

CrepeomeTpuueckue u
MIPUKJIATHBIC 3a/1auu,
CBSA3aHHBIE  CO  B3aMMHBIM

YIJI0B ABYTPAHHOTO yIJia.
Kuaccudguuuposarp
JBYTPaHHbIE YTJIBI B
3aBUCHUMOCTH OT UX I'PaTyCHOU
MEpBI.
DopMyJIHPOBATH
ONpEIEICHUE
NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEMN.
Joka3biBaTh TEOpPEMY O
IPU3HAKE
NEPHEHANKYJIIPHOCTH  JIBYX
IIJIOCKOCTEMN.
DopMyJIMPOBATH
ciaeAcTBUE (M3 TpHU3HAKA) O
NEPHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpast
NEePHEeHAUKYJIAIPHA IPSIMOM, O
KOTOPOH TepeceKaroTcsi JiBe
IUIOCKOCTH, 3TH MIOCKOCTSIM.

B3alMMHO

Jloka3bIiBaThH
YTBEPKICHUS 0 ero
CBOMCTBAX; TEOpeEMyY u

CJIICACTBUC u3 HEC ()
AuaroHaisix HnpAMOYyroJbHOTIO
napaJuiCJICIMIICaa.
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pacnoaoKeHueM
IIJIOCKOCTH.

IToBTOpEHME:
CKpEILUBAIOIINECS npsIMBIE,
napajuiesibHble  IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHUKAX.

[Tapa IapajuIeNIbHBIX
IJTIOCKOCTEN Ha
CKPEIIUBAOIINXCS MPSIMBIX,
paccTosiHue MEXK]TY
CKPEILUBAIOIIUMUCS TPSIMBIMHU
B MPOCTBIX CUTYaIIMIX.

Onyckanue
MEPIEHIUKYJIIAPOB,
BBIYMCJIEHUE PACCTOSIHUA OT
TOYKA JO TOYKH; MPSIMOIl;
IJIOCKOCTH.

Briuncinenne  paccTosHUM
MEXKITY CKpEILIMBAIOIIUMUCS
PSIMBIMU c MTOMOILIBIO
MEPIICHAUKYJISIPHOM MIOCKOCTH.

TpéxrpanHblii yrou,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUTS TPEXTPAHHOIO yria.
DIIEeMEHTHI chepuyeckoit
T€OMETPHUU: reoe3uYeCcKue
JIMHUM Ha 3emiie

[MpsAMBIX H

Pemarp
CTEPEOMETPUYECKHUE  3a]a4H,
CBSI3aHHBIC c
NEPIEHINKYJIAPHOCTD MPSMBIX
U IUIOCKOCTEW, HCHOJIb3Ys
IUTAaHUMETpUYECKre (PakThl U
METO/IBI.

IIpoBoaurts JIOTUYECKU
KOPPEKTHBIE  JIOKa3aTEIbHbIC
paccyXJeHus TMpU peElICHUU
FEOMETPUYECKUX 3ajad,
CBSI3aHHBIX c
NEPIEHIUKYJIIPHOCTBIO
IJIOCKOCTEMN.

AHaJIM3UpPOBATH U
MOJEJUPOBATHL Ha  SI3BIKE
reOMETPUU pealbHbIe
CUTyallud,  CBSI3aHHbIE  C
NEPIEHIUKYJIIPHOCTBIO
IPSAMBIX U TUIOCKOCTEM.

HccnenoBatb
MIOCTPOCHHBIE MOJIEIHN, B TOM
YUCJ€ W C UCIOJIb30BaHUEM
anmnapara anreOpsl.

Pemarn MIPUKJIAHBIE
3aja4d, CBSI3aHHbIC c
HaX0XXJICHUEM
F€OMETPUYECKUX BEJIMYHH

MHoOrorpaHHuKH
(7 1)

Cucremarnzanuss  3HAHHIA:
MHororpasHuk 51 ero
anemeHThl. [lupamupma. Buabl
nupamMuz. IIpaBuinbHas
MApaMHU/IA.

ITpusma. [Ipsamas 51
HAaKJIOHHAs IIPU3MBI.
IIpaBunbHas npusma. I[Ipsmon
napasulelIeuIes,
IIPSAAMOYTOJIBHBIN
napasuienenunen, Kyo.

Brinmykibsle MHOIOTPaHHHKHU.
Teopema Oitnepa. [IpaBunbHbIe

Paborath c ydeOHUKOM:
3a7aBaTh BONPOCHI, JI€NaTh
3aMeYaHMs, KOMMEHTapHH.

AHAJIM3MPOBATH PELICHUE
3a/1ayu.

PucoBarsb BBINTYKJIbIE
MHOTOIPAaHHUKH C 33JaHHBIMU
CBOMCTBaMU;
BOCCTAHABIIMBaTh OOIIMN BUJ
BBIIYKJIOTO ~ MHOIOTPaHHUKA
0 JIBYM €r0 MPOEKLUSIM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPAaHHUKA.
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)41 MMOJIYIIPaBHUIIbHBIC
MHOTI'OI'paHHUKH

PucoBartb BBIITYKJIbIE
MHOTOTPAaHHUKHA C  pa3HOM
SUJIEPOBOU XapaKTEPUCTUKOM;
HCCJIEeA0BATh  BO3MOXHOCTH
MOJIYYEHHUsI pe3ysibTaTa IIpU
BAPbHPOBAHUY JAHHBIX.

Jloka3bIBaTh CBOMCTBaA
MIPaBUIIbHBIX
MHOTOTPaHHHUKOB.
IlmanumpoBars  TOCTpPOEHUE
MPaBUJILHBIX MHOTOTPAHHUKOB
Ha TOBEPXHOCTIX  APYTHX
IIPAaBUJIbHBIX MHOT'OI'PAHHUKOB

BexTopsl
IMPOCTPAHCTBE
(13 v)

[TonsiTne BEKTOpa Ha
IJIOCKOCTH U B IIPOCTPAHCTBE.

Cymma " Pa3HOCTH
BEKTOPOB, MIPaBUIIO
NapaJuIeeNuIe d, YMHOKECHHE
BEKTOpa Ha YMUCIIO, Pa3JIOKEHHUE
BEKTOpa Mo 0Oasucy Tpéx
BEKTOPOB, HE JISKAILIUX B OJHOM
MJIOCKOCTH.

CkansipHoe IPOU3BEACHUE,
BBIYMCIICHHE  yIJIa  MEXIYy
BEKTOpPaMH B ITPOCTPAHCTBE.

IIpocrenimme  3agaum ¢
BEKTOpaMu

AKTyanu3upoBatb (akTbl U
METO/]IbI TUTAaHUMETPUH,
peeBaHTHBIC TeMe,
IPOBOJIUTH AHAJIOTHUH.

OnepupoBartb
NOHATHSAMM:  BEKTOp  Ha
IJIOCKOCTH U B MPOCTPAHCTBE;

KOMILIAHAPHBIE BEKTODBI.
[IpuBOIUTH [IPUMEPBI
du3nuecKux BEKTOPHBIX
BEJINYMH.

OcBauBathb npaBuia
BBITIOJIHCHUS JIeUCTBUU
CJIOXKEHHUSI WU  BBIYMTAHUSA
BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YMCJIO.

Jdoxka3pIBaTh IIPU3HAK
KOMILIAaHAPHOCTHU TpEX
BEKTOPOB.

Joxka3pIBaTh TEOpPEMY O
Pa3oKEHUH JII000Tr0 BEKTOpa

110 TpEM JTAHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM.
IIpumensars [IpaBUJIa
BBITIOJIHCHUS JIEUCTBUU
CIOKEHUS W BBIYWTAHUSA
BEKTOPOB, YMHOXEHHUS

BEKTOpa  Ha

pelIeHnu 3a1a4.
Haxoauth KOOPJIUHATHI

BEKTOpa B JIaHHOM Oa3uce u

YUCIO  IIPU
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CTPOUTDH BCKTODp I10 €ro
KOOpAuHaTaM.

BcnnoMHUTH OIIpCACICHUC
CKAJIIPHOT'O YMHOKCHHUA U €TO

cBoWcTBa.  Bpmuucimare ¢
IIOMOILBIO CKaJIIPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB,
YTJIbI MEXKITY HUMH,
yCTaHABJINBATh
NEPIEHINKYJIIPHOCTD
BEKTOPOB.

AHaJIM3MpPOBATH 151
MOJEJHUPOBATHL Ha  A3BIKE
reoMeTpun pealbHbIe
CUTyallUd,  CBSI3aHHBIE  C
(U3NYECKUMU  BEKTOPHBIMU
BEJIMYMHAMM.

HUcnoab3zoBarb pu

pELIEHUN 3a/1a4, CBSI3aHHBIX C
BEKTOpaMH B TMPOCTPAHCTBE,
IJIaHUMeTpuueckue (axTbl U
METO]IbI

JIBukeHus

(1)

JIBr>kKeHMsT  MPOCTPAHCTBA.
Otobpaxxkenusi. [[BwkeHus u
paBeHcTBO  (uryp.  OO6mme
CBOMCTBA JBW)XECHHU. Buabl

JIBUOKCHUM: MapaJUICIbHBIN
MEePEHOC, LEHTpaJbHas
CUMMETpHUS, 3epKajbHas
CUMMETpHS, MOBOPOT BOKPYT
PSIMOM. [IpeoOpazoBanus
nogobus. Ilpsimas u cdepa
Ditnepa.

I'eomeTpuueckue 3agauvd Ha
MIPUMEHEHNUE JBUKCHUSA

CBo0oaHO omepupoBathb

NMOHSATUSIMH.  OTOOpaKeHUE
npocTpaHCTBa  Ha  ceds,
JBUKEHUE MPOCTPAHCTBA;
IEHTpaJIbHAs,  OceBast W
3epKaJIbHAs CUMMETPHH,
NapaJijieIbHbINA IIEPEHOC;

PaBEHCTBO U mogo0ue Guryp.
Jloka3bIiBaThH
YIBEPXKACHUS O TOM, 4YTO

LEHTpAJIbHAS, oceBas U
3epKaJIbHAs CUMMETPHH,
IapaJijIeIbHbINA IIEPEHOC
SBJISIFOTCS JNBHKCHUSIMH.

BbInoHATH npeoOpa3oBaHus
noo0us.

OnepupoBarthb
NOHATHAMM: TIpsiMasi u cdepa
Ditnepa.

Pemiate reomerpuyeckue
3a1a44  C  MCIIOJIb30BAHUEM
JIBMKECHUM.
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Hcnoab3oBarh pu
pelleHnH 3ajad  JIBUKEHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh u
aHAJIM3UPOBATH
YTBEPKIACHUS c LEJIBbIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUU.

HUccnenoBatb
MOCTPOCHHBIE MOJICIIH.

HUcnoab3oBath

u@poBbie pecypcChl

11 xaacc (102 v)

Ha3Banmue
pasaena (TeMbI) OcHOBHBIE BHIBI
OcHoOBHOE coaepxaHue

Kypca AeSITeJIbHOCTH YYAIIUXCS

(KOJTH4eCTBO YaCOB)

AHasMTH4YeCKast IToBTOpEHME: KOOpPAMHATHI AkTyanu3upoBath (akThl U

reoMeTpus BEKTOpa Ha IUIOCKOCTH W B | METOMbI MJIAHUMETPHH,

(15 9) MPOCTPAHCTBE, CKaJIIPHOE | PEJICBAHTHBIC TEME,
MPOU3BEICHUE BEKTOPOB, | MPOBOJAUTH aHAJIOTHH.
BBIUHCIICHUE  yIila  MEXay CBoautrb  feiicTBHA €
BEKTOpaMU B MPOCTPAHCTBE. | BEKTOPAMH K aHAJIOTUYHBIM
YpaBHeHUE NPSIMOM, | JEUCTBUAM Cc ux
MPOXOASIIIEN Yepe3 ABE TOUYKHU. | KOOPJIMHATAMM.

YpaBHeHue IJIOCKOCTH, BenmomuuTh onpeneneHue

HOpMaJlb, YPaBHEHHE | CKAIIPHOTO YMHOXEHUS U €T0

IJIOCKOCTH B OTpPE3Kax
BekTopHoe mpou3BeCHUE.
JInunenHble HEPABEHCTBA,
JIMHENHOE MPOrPaMMHUPOBAHUE
AHalIuTHYECKHE METOJIbI
pacuéra yriia Mexay IpsMbIMU
151 MJIOCKOCTSIMU B
MHOTOTpaHHuKax.  Popmyia
paccTosiHusT OT TOYKH IO
TJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccrostHuii ot
TOYKH J0 TUIOCKOCTH B KyOe u
IIPAaBWJIBHOW MUPAMUE

CBOWCTBA.  Bpluucimare ¢
ITIOMOLIBIO CKaJISIPHOTO
YMHOKE€HUS JJIMHBI BEKTOPOB,
YIJIBI MEXKY HUMH,
YCTaHaBJIMBATh
MEePIEHIUKYIISIPHOCTh
BEKTOPOB.

BeiBoauTh ypaBHEHUE
IJIOCKOCTH U dopmyly

pacCTOsiHUSI OT TOYKH JIO
IIJIOCKOCTH.

Pemars 3amaun, coueras
KOOPDAMHATHBIA U BEKTOPHBIN
METOJBI.

54




IIpoBoauTs  JOrMYECKU
KOPPEKTHBIE J0Ka3aTebHbIe
paccy:KIeHusi IpU pPEUICHUU
reOMETPUYECKUX 3ajlad  Ha

IIPUMEHEHUE BEKTOPHO-
KOOPIHMHATHOT'O METOAA.
AHaM3upoBaTh 51
MOJEJUPOBATbL HA  SA3BIKE
reOMETPUHN peanpHbIe
CUTyaluH, CBSI3aHHBIC

BEKTOpPaMHU U KOOPAMHATAMH.
HccaenoBatnh
MIOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE U C HCIOJb30BaHUEM
arrapara ajareOpel.
Hcnoan3oBaTh
KOMITbIOTEPHBIE IPOTPAMMBI.
3HAKOMMTBCS C UCTOpHUEH
Pa3BUTHSI MATEMATUKU

IHoBTOpEHME,
00001IeHuE
CHUCTEMATH3ALMS
3HAHMH

(15 gacoB)

CedeHusi MHOTOTPAHHHUKOB:
CTaHJapPTHbIE MHOTOTPAHHUKU,
METOJl CJIEJIOB, CTaHIAPTHHIC
IIJIOCKOCTH, nepeceyeHust
MPSMBIX U TUIOCKOCTEN

[TapajutenibHBIE TIpSIMBIE U
MJIOCKOCTH: napajuieJibHbIe
CECUCHUsI, PACYET OTHOIICHUMU,
YTJIbI MEXKY
CKPEILIMUBAOIIUMHUCS MTPSIMBIMH

IlepnenaukynspHbie
psIMbIE u MJIOCKOCTH:
CTaHJapTHBIC napel
MePICHIUKYISIPHBIX
IJIOCKOCTEN 151 HPSIMBIX,
CUMMETPUM MHOTOTPAHHHUKOB,
TeopeMa 0 Tpex
MePIIEeHINKYIIApaXx,
BBIYMCIICHUS JUTUH B
MHOTOTPaHHHUKAX

IToBTOpEHME: IUIONIA U
MHOTOYTOJIBHUKOB, (OPMYIIbI
JUISL TUTOTIANIeH, COOOpPaKeHUS
no1o0us.

Crpourb ceueHus.

Pemartn
CTEPEOMETPUYECKUE  3aJauu
Ha JI0Ka3aTebCTBO
MaTEeMaTUYECKUX OTHOLIEHUH,
HaXO0XKJEHUE T€OMETPUUECKUX

BeIWYMH  (JUIMH,  YIJIOB,
TJIOIIAICH, 00BEMOB).

HUcnoas3oBarb pu
pEIIeHUN CTEPEOMETPHUICCKHUX
3aJ1a4 IJIAaHUMETPUUSCKHUE
(haKThl ¥ METOJIBI.

IIpoBoauTh  JOTHMYECKHU
KOPPEKTHBIE  JOKA3aTEJIbHBIE
pacCy X IeHUA IIPU PEUICHUU
CTEPEOMETPUYECKUX 3a/1au.

CpaBHuBaTh u
aHAJM3UPOBATh  pEaJibHbIC
CUTyaluu 51 BBISIBIISITH
BO3MOYKHOCTb e€
MOJEIUPOBAaHUSA Ha  A3BIKE
Ir€OMETPUH.

MoaenupoBarh peanbHyIO
CUTYyaLHIO Ha SI3BIKE

rcoMCcTpyui MW HCCJICA0BATDH
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[Inomanu ceyeHun
MHOT'OTPaHHUKOB: ILIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI M0 100us

MOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE M C HCIOJb30BaHUEM
arrapara ajareOpsl.

Hcnoan30BaTh
KOMITBIOTEPHBIE  MPOTPAMMBI
MIpY PELLICHUH 3a]a4.

O0Bém
MHOTOTPAHHHKA
(17 v)

O0BEM Tena. Oo6bem
IPSIMOYTOJIBHOTO
napajuienenuneaa. 3agadd oo
YABOCHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKILIMH yTJIa.

CrepeomeTpruecKue
3aJlayu, CBS3aHHBIE C 0OBEMOM
MPSIMOYTOJILHOTO
napajuienenuneaa.

[IpukmanHeie 3a/1auu,
CBSA3aHHBIE C BBIUYHUCICHUEM
o0BéMa MPSIMOYTOJILHOTO
napasuiesienumnesa.

OO0BEM NpAMON TPU3MBI.

CrepeomeTrpuueckue
3a/1a4H, CBSI3aHHBIC C
BBIUHCIICHUEM 00BEMOB

npsMou npusmel. [IpuknagHeie
3aJa4M, CBSI3aHHBIE C 00BEMOM
MPSMOM ITPU3MBI.

Brruucnenne o05EMOB TeI ¢
TMOMOIIIBIO OIPEAECIEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MPU3MBI, TUPAMHUJIBI.

dopmyiia o0BEMa
IMAPAMUBI. OtHoOmEHNE
00bEMOB MHUpaMUJ C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MPU3MBI,
MUpaMUIbL.

[Ipuknaguele 3agaud 1O
TeMe «OO0BEMBI TE,
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MIPU3MBI,
MUpaMUJIbIL.

CBo0oaHO omepupoBaTh
NOHATHUAMHM: O00BEM Tena,
00BEM MPSIMOYTOJIBHOTO
napasuieNienunesna.

®opMyIUPOBATH
OCHOBHBIE CBOICTBA 0OBEMOB.

Jloka3pIBaTh TeopeMy 00
o0BEMeE IPSIMOYTOJIBHOTO
napajuiesienunesia, ciaeaCTBUs
U3 HeE.

Pa3pesarsp
MHOTOTPaHHUKH,
MePEKIIabIBaTh YACTH.

Pemiatb
CTEepEOMETPUYECKHE 3a/ayH,
CBSI3aHHBIE C BBIYHUCICHHEM

o0BéMa MPSMOYTOJIBHOTO
napasuieNienunea, Ipru3Mbl.
CpaBHuBaThH "
aHAJIM3MPOBATH
YTBEPXKACHUS  C  LEJbIO
BBISIBJICHUSI JIOTUYECKH

KOPPEKTHBIX U HEKOPPEKTHBIX
pacCykJICHUH.

AHaJIU3MPOBATH 7|
MOAeJIMPOBATh Ha  S3bIKE
reoOMeTpuun peanbHbIe
CUTYyalluM,  CBSI3aHHBIE  C
00BEMOM  MPSAMOYTOIBHOTO
napajienenunena, MpU3MBbI,
NUpaMUbl.

HUccaenosarb
IIOCTPOEHHBIE MOJEIH, B TOM
YUCJI€ U C MCHOJIb30BaHUEM
amnmapara anreOpbl.

BeiBoauTh OCHOBHYIO
UHTETPAIbHYI0 (OpPMYITy IS
BBIYHCIICHUS] 00BEMOB Tell.
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Jloka3pIBaTh TeopeMy 00
00bEME HAKJIOHHOW MPU3MBI

Ha TpUMEpE TPEYroJbHOM
IPU3MBI U JJIS1 IPOU3BOJIBHOM
PU3MBI.

Jloka3bIBaTh TEOpeMy: 00
00BEME MUPAMU/IBL,
(dbopMynupoBaTh CIECACTBUS U3
Hee: 00BEM  yCEuE€HHOH
TUPaAMUJIBI. BeiBouTh
dbopMmyny TSI BBIYUCICHUS
00BEMOB yCEUEHHOU
IUpPaMUJIBI

Tena BpameHus.
Chepa wu  map.
KomOunamuss  TeJu
BpallleHUS "
MHOTOTPAaHHUKOB
(24 v)

[IpumeneHue 00BbEMOB.
Breruncnenne paccTrosiHUS 10
MJIOCKOCTH

Hunuaapuueckas
MTOBEPXHOCTD, obOpazyroriue
UWJINHIPUYECKON
MOBEPXHOCTH.

Humusap. [Ipssmont

KpyroBoil mwmsHap. Ilnomans
ITOBEPXHOCTH IUIUHAPA.
Konnueckass mnOBEPXHOCTS,

oOpazyrorniue KOHHYECKOUN
noBepxHocTH. Konyc. Ceuenne
KOHyca MJIOCKOCTHIO,
MapajyIeIbHOU IJIOCKOCTH

OCHOBaHMSI. Y CEUEHHBIA KOHYC.

N300paxkeHre  KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans O00oKoBOM
MMOBEPXHOCTHU 151 TOJIHOM

MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprUUeCcKUE 3a/1a4n

Ha JI0Ka3aTeNbCTBO 51

BBIUHCIICHUE, IIOCTPOCHUEM

CEYCHMU LMIIMHIPA, KOHYCA.
[Tpuxiagueie 3a7a4H,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue chepsl u mapa
¢ IockocThro. Kacanue mapa u
chepsl TUIOCKOCTHIO. Bung u
U300paxkeHue mapa.

YpaBHeHue cdepsl.
[Tnomans chepsl u e€ yacTeil.

CB000aHO omepupoBaThb
MOHSAATHUAMM:

AIHHAPAYCCKAS
MTOBEPXHOCTD, UATHHP.
N3yuarn CIIOCOOBI

MOJIYYEHUS] UUIMHAPUYECKON

MOBEPXHOCTH, LIWJIMHJPA.
HN300paxkaTy 1uIMHID U

€r0 CEYEHUS TIOCKOCTHIO.
CB000aHO omepupoBaThb

MOHSATUSIMM: KOHUYECKast
MTOBEPXHOCT, KOHYC,
yCeu€HHbI KOHyC. HM3yuatb
CIIOCOOBI MOJTYYSHUS
KOHMYECKOM  TOBEPXHOCTH,
KOHYCca.

N300paxkaTh KOHYC U €r0
CEUYEeHUs IJTIOCKOCTBIO,

NPOXOJAIIEH Yepe3 OChb, H

IJIOCKOCTBIO,

MEPIIEHAUKYJISIPHOM K OCH.
BeiBoauth Qopmynbl ais

BBIUMCIIEHUA  OOKOBOM  H
MOJIHOM TIOBEPXHOCTEU TEN
BpalICHUA.

Pematn
CTEPECOMETPUYECKHE 3aJ1a4H,
CBSI3aHHBIC C TeJIaMH
BpAILICHUS, HaXO0XJCHUEM

IUTOI[Aaa OOKOBOWM W IIOJIHOU
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CummMmertpust cepsl 1 mapa.

CrepeomeTprueckue 3a1a4u
Ha J0KA3aTeIbCTBO "
BBIYMCIICHHE, CBS3aHHBIE CO
chepoit U 1apom,
IIOCTPOEHUEM CEYCHUI
IIJIOCKOCTBIO.

[Ipuknannsie
CBA3aHHBIE  CO
1apoM.

[loBTOpEHHE: OKPYKHOCTB
Ha IUIOCKOCTH, BBIUYKCIIEHUS B
OKPYXHOCTH, CTaHAAapTHBIE
nmoaoous

150, ¢

3aJ1a4H,
chepoit

Paznuunble  KOMOMHAILIUU
Tel BpalieHus U
MHOTOIPaHHHUKOB.

3agaun 1o TteMe «Tema m
MTOBEPXHOCTH BpaICHUS»

MTOBEPXHOCTH, IOCTPOCHUEM
CCUCHUU.

HUcnoas3oBath pu
peleHnn 3a1a4

INIAHUMCTPHYCCKHUC (I)aKTBI 151
MCTOIBI.

CpaBHuMBaTH u
aHAJIM3UPOBATH
YTBEPKICHUS C LEJbIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUM.

AHaIM3MpPOBATH u
MOJEJUPOBATh Ha  SI3BIKE
reoOMeTpUn peanbHbIe
CUTyallud,  CBSI3aHHbIE  C
KOHYCOM U LHHWJIMH]IPOM.

HccienoBarb

IOCTPOEHHBIE MOJIENH, B TOM
YHCIie U C HCIOJIb30BAHUEM
anmnapara anreopsl
AKTYaJIu3UPOBATh (PaKThI
U METOAbl IUIAHUMETPUH,
pEJIeBaHTHBIC TEME,
NPOBOJMTH AHAJIOTHH.
CB000aHO omepupoBaTh
noHsiTusMu: chepa u 1ap,

LEHTP, paguyc, JUAMETP
cdepsl U mapa.

HccaenoBats  B3auMHOE
pacnoyiokeHre  cheprl U
TJTIOCKOCTH.

DopMyJIMPOBATH
ONPENICIICHAE  KacCaTEJbHOU

MIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O
CBOWCTBE 151 IIpA3HAKE
KacaTeJIbHOM IIJIOCKOCTH.
BoiBoauts Qopmyny mis
BBIYHCIICHUS TIIOMIAIN cepbl
qyepe3 paauyc chepol.

Pemarn
CTepEOMETpUYECKHE 3aauH,
CBSI3aHHBIE CO cdepoil
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1apom, HaXO0XKJICHUEM
riomaau cepsl u e€ yacTe,
MOCTPOEHUEM CEeUEHUMN cepbl
Y 1mapa.

AHaJIU3MPOBATH u
MOJEJUPOBATh Ha  S3BIKE
r€OMETPUHN peanbHbIe
CUTyallud,  CBSI3aHHBIE  C
mapoM 1 chepoi.

Pemarts mpocTbie 3amauu,
B KOTOPBIX  (UTYpUPYIOT
KOMOMHAIIMU TeJ BpallleHUs U
MHOTOTPaHHUKOB.

HUcnoas3oBatrh pu
pElIEHNH 3aj/lad, CBSI3aHHBIX
co chepoii u  mIapom,
IIaHUMETpUUeckrue (GakThl U

METO/IbI.
Pemarn

CTEPEOMETPUYECKUE 3a]1auH,
CBSI3aHHBIC c TeJIaMH
BpAIllCHUS, MMOCTPOECHUEM
CEYEHUU TeJ BpalleHus, C
KOMOHWHAIUIMU Tell
BpaIllCHUS U
MHOTOIPaHHHUKOB.

IIpoBoauTh  JTOTHMYECKHU
KOPPEKTHBIE JOKa3aTEIIbHbIC
paCCyX IECHUA IIPU PEUICHUU

F€OMETPUYECKUX 3ajad,
CBSI3aHHBIX C
MEPIIEHAUKYIISIPHOCTHIO
IJIOCKOCTEH.
AHaM3upoBaTh 151
MOJeJIMPOBAaTHL Ha  SI3BIKE
reOMETPUM peaibHbIC
CUTyalluu,  CBA3aHHBIE C
MHOTOrpaHHUKAMU.
HccaenoBathb

MOCTPOCHHBIE MOJIENH, B TOM
YHUCIie U C HCHOJIb30BAHUEM
anmnapara aareOpbl.
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Iomanu
MOBEPXHOCTH U
00bEéMbI  KPYIJIBIX
TeJl

(9 1)

O0BeM mummHApa. Teopema
00 00BEME TIPSMOTO HIJIMH/IPA.

[Tmomanu OOKOBOH 51
TTOJTHOM MTOBEPXHOCTH
HWIMHApA.

Brruncienre o0bEMOB TeEI €
TIOMOUIBIO OIPEIEIIEHHOTO

uHTerpana. O6bEM KOoHYCa.
[Tnomanu  OokoBOM
ITOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4d, CBSI3aHHEIE c
BBIYMCIICHUEM 00BEMOB
UJINHAPA, KOHYCA.

[lpuknagHeie 3amadud 110
teme «OOBEMBI M ILIOIIAIU

MOBEPXHOCTEH Tell.

OO0bEéM 1Iapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsi.

Crepeomerpruueckue
3a/1auw, CBSI3aHHBIC C
BBIYUCJIEHHEM O0BEMOB I1apa,
IIIapOBOTO CETMEHTA, IIIapPOBOTO

CEKTopa.
IIpuknagaele  3amaduu 10
TeME «OOBEMBI TEI,

CBsI3aHHBIE C 00BEMOM II1apa u
TJIOMAABIO CHEpHI.
CooTHOLIEHUS MEXKTY
IJIONIAISIMU  TIOBEPXHOCTEH M
00BEMaMHM ITOJJOOHBIX TEJI.

[TonoOHEIE Tena B
MIPOCTPaAHCTBE.

N3menenue o00bEMa 1pH
Mog00UH.

CrepeomeTprueckue
3aJ1a4w, CBSI3aHHBIC C

BBIYUCJICHUEM OOBEMOB TEl H
TUIOIAAEH MTOBEPXHOCTEN

CB0001HO oOmepupoBaThH
NOHATHAMM: O00BEM  Tea,
IJIOIA/Ib TOBEPXHOCTH.

DopMyIMPOBATH
OCHOBHBIE CBONCTBa OOBEMOB.

Jloka3biBaTh  TEOPEMBI:
00 o0wBéMe mnwIMHIApa; 00
o0béMe KoHyca. BbIBOAUTH
bopMyIBl TSI BBIYUCIICHUS
00BEMa yCeu€HHOTO KOHYCA.

HUccnenoBats
MOCTPOCHHBIE MOJICNIA, B TOM
YUCJE U C UCIOJIb30BaHUEM
anmapara anreOpsl.

3HaTh BO3MOKHOCTH
pelieHust 3a7a4 Ha
MIOCTPOEHUE  LUPKYJIEM H
JIMHEMKOM, O KJIAaCCHYECKHX

Hepa3pelInMbIX 3aa4ax.

CBo00aHO omepupoBaThb
MOHSATHSIMM: 1apoBOi
CErMEHT, IIapOBOM  CIIOW,
IIIapOBOK CEKTOpP, OCHOBaHUE
u BBICOTA CErMCHTA,
OCHOBaHHE U BBICOTA
[I1apOBOTO CJIOS.

BoiBoauth QGopmynbl s
HaXO0XJICHUs 00BEMOB
1apOBOTO CETMEHTA,
[IAPOBOTO CEKTOPa, TJIOMIATU
cdhepsl.

Jloka3biBaTh Teopemy 00
o0bEMe 1m1apa.

Pemarsn
CTEpPEOMETPUYCCKHE 3aJIauH,
CBSI3aHHBIC ¢ 00BEMOM IIIapa,

IIaPOBOTO CETMCHTA,
IIaPOBOTO CEeKTopa,
IJIOIIAIBIO CPEpHI.
CpaBHuBATH u
AHATU3UPOBATH
VTBEPXKICHUS  C  IICJIBIO
BBISIBJICHUS JIOTUYECKH
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KOPPEKTHBIX U HEKOPPEKTHBIX

PACCYXKICHUN.
AHAJIU3MPOBATH u

MOJEJUPOBATh Ha  S3BIKE

reoOMETPUU peanbHbIe

CUTYyalluM,  CBSI3aHHBIE  C
00BEMOM 1apa, MIAPOBOTO
CETMEHTA, IapOBOTO
CErMEHTa, IJIOIAIBI0 CPEPBHI.

CBo0oaHO omepupoBaTh
NOHSITHEM: TIOJJOOHBIEC TEla B
MIPOCTPAHCTBE.

BbruncasaTs 00bEMBI TE €
NOMOUIbIO  ONPEAENIEHHOTO
UHTETpaa.

Pemars
CTEpEOMETPUYECKHE 3a/lauH,
CBSI3aHHBIE C COOTHOUICHUSIMU
MEXIY TUIOIIAASIMU
MOBEPXHOCTEH H 00BbEMaMuU
MOAOOHEBIX TEII.

IIpoBoauTh  JIOTUYECKH
KOPpPEKTHBIE A0Ka3aTelbHbIe
paccysKaeHHusl TPU PEIICHUU
re€OMETPUYECKUX 3ajad,
CBSI3AHHBIX C BBIYHUCICHUEM
O0BEMOB TE€T C TMOMOIIBIO
OIPENEIIEHHOIO  UHTErpaia,
HAXO0XJIEHUEM COOTHOLICHHMS
MEXIY TUIOMIAASIMU
MMOBEPXHOCTEH H 00BbEMaMu
MOJO0HBIX TE.

AHaM3upoBaTh 151
MO/IEJINPOBATh HAa  SI3BIKE
reOMEeTpUn peasibHbIC
CUTyalliu,  CBSI3aHHBIE  C
00bEMaMU U TOBEPXHOCTIAMHU
TN, Ha JOKA3aTelIbCTBO M Ha
HAXO0XJICHUE T€OMETPUUECKUX
BEITMYUH
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IToBTOpEHUE,
00001IIEHNE
cucTeMaTH3anus
3HAHUH
(25 4)

Oo6o0maroriee MOBTOPEHUE
MOHSATUH U METOJIOB Kypca
reomerpun  10-11  kiaccos,
CUCTEMaTHU3alMsl 3HAHUH.

Ucropus pa3BUTHS
CTEpPEOMETPUU KaK HayKd U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars
CTEPECOMETPUYCCKUE  3aJauu
Ha JI0Ka3aTeIbLCTBO
MaTeMaTUYECKUX OTHOIIECHUH,
Hax0XJICHUE TCOMETPUIECKUX
BeIMYUH  (IJIMH,  YTJIOB,
IJIOIIAICH, 00BEMOB).

HUcnoas3oBatrh npu
pELIEHUU CTEPEOMETPUUYECKUX
3a1a4 MJIAHUMETPUUYECKUE
(haKThl 1 METOJIBI.

IIpoBoautTh  JIOTHYECKH
KOPPEKTHBIE JI0KA3aTEJIbHbIC
paccyXI€HUsl TMpU PEUICHUU

CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 33/1a4.

CpaBHuBaTBH "
aHAJIM3UPOBATb  pEalibHbIC
CUTyaluu u BBISIBIISITh
BO3MO>KHOCTb eé
MOJICTUPOBAHUS Ha  SA3BIKE
Tr€OMETPUH.

MoaeanpoBarb peaibHYIO
CUTYaIUIO Ha SI3BIKE

reOMETPUM U HCCIEA0BATH
IIOCTPOCHHBIE MOJEIN, B TOM
YUCJIE U C MCIOJIb30BaHUEM
amnmapara anreOpsl.
HUcnoas3oBarb
KOMITBIOTEPHBIE  IPOIPaMMBbI
IIPU pELIEHUH 3a]1a4.
IHoayuars
NpeacTaBJIeHUE O TEOMETPUUN
KaKk O pa3BHUBAOLICHCS HAYyKe,
HCCIIEAYIOLIEH OKPYKAIOLINUN
MHp, CBSI3AHHOM C peajbHbIMU
00BEKTaMHU, IIOMOTaloIICH
pELINTD peanbHbIe
YKU3HEHHBIE CUTYallUd O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HHPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTaTUCTHKA» YIAyOJIEHHOTO YPOBHS SIBISETCS
MPOJIOJKEHUEM U PAa3BUTHEM OJHOMMEHHOIO y4eOHOIro Kypca yriIyOJIEHHOTO YpPOBHS
ocHoBHOM mmkonbl. Kypc mnpeagnasHaueH i (opMupoBaHus y OOydaromuxcs
CTaTUCTUYECKOM KyJBTYpbl W IIOHUMAHUSA pPOJIM TEOPUH BEPOSTHOCTEN Kak
MaTEeMaTUYECKOr0 HMHCTPYMEHTA Il M3Y4YEHHs CIy4dailHbIX COOBITHI, BEIMYMH U
npoueccos. [Ipu n3yueHun kypca odoramaroTcs MpeICTaBIeHHs yJaluuxcs 0 METOAax
UCCIJIEIOBaHMsI U3MEHUMBOIO MHUPA, pa3BUBACTCS IOHUMaHUE 3HAYUMOCTU U OOIIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepkaHue Kypca HampaBi€HO Ha 3aKpEeIUICHHE 3HAHUM, MOJYYEHHBIX IpU
U3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHE IPEACTABICHUA O CIIy4alHBIX
BEJIMYMHAX M B3aMMOCBS3IX MEKIYy HMMH Ha BaXKHBIX NPHUMEPAX, CHOKETBI KOTOPBIX
MOYEPIHYThl M3 OKpyKarouero mupa. B pesynprate y 00ydarommxcsi IOJIKHO
chopMUpOBaThCS  TPEACTaBICHHE O Hambojee yHOTPEOMTENBHBIX M OOIIMX
MaTE€MaTUYECKUX MOJEISIX, HUCHOJIb3YEeMbIX JIA ONUCAaHWS AHTPONOMETPUYECKUX U
neMorpaUyeckux BEJIMYUH, NOrPEIIHOCTEd B pa3iM4YHbIE pPOJa HU3MEPEHHSX,
JUTUTEIIbHOCTH 0€30TKa3HOU pabOThl TEXHUYECKUX YCTPONUCTB, XapaKTEPUCTUK MACCOBBIX
ABJICHUM M TIPOLIECCOB B oOIIecTBE. YUeOHbI Kypc sBIgeTcs 0a30i JJisi OCBOCHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAMMBIX CHEIHAIUCTaM HE TOJIBKO
VMHXEHEPHBIX CHELUAIBHOCTEN, HO TAKKE COLMAIIBHBIX U IICUXOJIOTMYECKUX, TOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHBIE HAyKH B 3HAYUTEIHHOW MeEpe HCIONb3YIOT ammapaT
aHanu3a O00JbIIMX JaHHBIX. L[eHTpaNbHYIO YacTh Kypca 3aHMMAET OOCYKJIEHHUE 3aKOHA
OO0JBIINX YUCEN — (PYH/ITAMEHTAJIbHOTO 3aKOHA MPUPOJIbl, UMEIOIIETO MATEMATHYECKYIO
dhopmanuzaIuio.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LIEJSIMU B CTPYKType Y4yeOHOro Kypca
«BepossTHOCTh M CTATUCTUKA» CPEIHEH IIKOJIbI Ha YriIyOJIEHHOM YPOBHE BbIJCIICHBI
OCHOBHBIE cojepxareibHble JUHUM: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U
«Crny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIIUX YUCEID».

[ToMUMO OCHOBHBIX JJMHUH B KypC BKJIIOUEHBI DJIEMEHTHI TE€OpUH TpadoB U TEOPUU
MHO’KECTB, HEOOXOIMMBIE /JIs1 IOJTHOLEHHOTO OCBOEHUSI MaTepualla JaHHOro yu4eOHOro
Kypca ¥ CMEXKHBIX MaTEMaTUUYECKUX YUEOHBIX KypPCOB.
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Conepxanue nuHun «CiiydaitHbie COOBITHSI U BEPOSITHOCTH CIIYKUT OCHOBOM JIJIst
(dbopMupoBaHUs MPEACTABICHUN O paclpeieieHN BEPOSITHOCTEH MEXIy 3HAUYCHUSIMU
CIy4YalHbIX BEIWYMH. BaKHYI0 4YacTb B 3TOW COJAEPKATEIBHOW JIMHUM 3aHUMAECT
U3YYEHUE T€OMETPUYECKOr0 U OMHOMHMAIBHOIO PACHpPEIEICHU M 3HAKOMCTBO C HX
HETIPEPBIBHBIMA aHAJIOTaMU — MOKAa3aTENbHBIM U HOPMAJIbHBIM PACTIPEIEIICHUSIMU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMU  BEIMYMHAMU U
pacrpeneneHusMH, aKIEHTUPYIOT BHUMAHHUE IIKOJBHUKOB HA ONMMCAaHWHA U U3YYEHHH
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpPENCIICHUSIM.

B kxypce mnpenycMarpuBacTCs O3HAKOMMUTEIBHOE HW3YYEHHE CBS3U MEXAY
CIIy4ailHBIMM BEJIMYMHAMHU W ONHMCAaHUE 3TOW CBSI3U C MOMOIIBIO KO3(pQuuueHTa
KOPPEJISALIMU U €r0 BEIDOPOYHOTO aHAIora. JTH 3JIEMEHTHI COJEPKAHUS pa3BUBAIOT TEMY
«/lmarpaMmbl pacceMBaHMs», U3YYEHHYIO B OCHOBHOM IIKOJIE, © BO MHOTOM OIUPAOTCS
Ha CBEJICHUS U3 KypCOB aireOpbl U TEOMETPUH.

Emé oaun snemMeHT copep:kaHus, KOTOPBIM MpeaaracTcs Ha O3HAKOMHUTEIbHOM
YPOBHE — TIOCJIEI0BATEIBHOCTh CIy4YallHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIINX B
eAuHUIy BpeMeHH. O3HaKOMIIEHHE C PACIIPEAECICHUEM BEPOSATHOCTEN KOJIMYECTBA TAKUX
COOBITUM HOCHUT pPa3BHUBAIOLIMN XapakTep W SABISETCS aKTyalbHbIM A OyAYyLIUX
a0UTYpUEHTOB, TMOCTyHAalOUMX Ha y4eOHblE CHENUaIbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHHUEM.

MECTO KYPCA B YYEBHOM IIJIAHE

B YueOHOM miaHe Ha n3yyeHue yueOHOro Kkypca «BeposiTHOCTh M CTAaTUCTHKa» Ha
yriyOJN€HHOM ypOBHE OTBOAUTCA | yyeOHBIM Yac B HENEIIO0 B TEUEHHE KAXKIOro roja
oOyuenusi, Bcero /0 ydeOHBIX YacoB.

JIAHUPYEMBIE ITPEJIMETHBIE PE3YJILTATHI OCBOEHMUSI
MPUMEPHOI1 PABOYE IPOT'PAMMBI (IIO I'OJIAM OBYUYEHUSI)

OcBoenune yueOHOTO Kypca « BeposSTHOCTh M CTaTHCTHKA» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl JMODKHO OOECIEYMBATH JOCTIKCHHE CIEMYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 kaacc

e (CB0O0OOIHO OmepupoBaTh MOHATUAMHU: Tpad, TIOCKUN Tpad, CBI3HBIA rpad, MyTh B

rpade, LeMnb, UK, JEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYaHHOIO SKCIIEPUMEHTA.

e CB00OOAHO OMEpUPOBATH MOHATHUIMU: CIYYAHBIA HKCIEPUMEHT (OMBIT), CIy4ailHOE

COOBITHE, DJIEMEHTAPHOE CIIy9allHOE COOBITHE (PIEMEHTApHBIH HWCXOJ) CIIy4aitHOTO
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OMbITa; HAXOAUTh BEPOSATHOCTU COOBITUH B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

e Haxoautb u (QopMynanpoBaTh COOBITHS: IEepeceueHue, OOBEANHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNb30BaTh AUAarpaMMbl Diiepa,
KOOPAMHATHYIO TMPSAMYIO JUIsl PEIICHUs 3a7ad; IOJb30BaThCSA (POPMYION CIOKECHUS
BEPOSTHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA.

e OnepupoBaTh MNOHATHAMM: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIYy4YallHOTO HSKCIEPUMEHTA; HaXOAWTh BEPOATHOCTU
COOBITUI C TOMOIUIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIIy4alHOTO OMBITA, UCIIOJIb30BAThH
dbopmyny mosHOM BeposiTHOCcTH, GopMmyiy baileca mpu pemieHuu 3agad; onpeneisiTh
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U IO OpraHu3aliy CIIy4aitHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh H3yYEHHbIE KOMOMHATOPHBIE (POPMYJIbI JJISl NEPEUUCIICHUS 3JIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, PEUICHUs 33Jad MO0 TEOPUU
BEPOSATHOCTEM.

e CBOOOAHO ONEpUpOBaTh MOHATUAMH: OWHAPHBIA CIIy4YailHbI ONBIT (HUCIIBITAHUE),
yCIeX U Hey/daua, He3aBUCUMBbIE UCIIBITAaHUS, CEPUsI UCTIBITAHUI; HAXOUTh BEPOSITHOCTH
COOBITUI: B CEpUM UCHBITAHUI /10 TIEPBOrO ycliexa; B CepuM UcIbITaHu bepHymiu; B
OTIBITE, CBSI3aHHOM CO CIy4YailHbIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH.

e (CBOOOJHO oOMNEpUpOBaTh TMOHATUSMHU: Cly4yailHas BeJMYMHA, pacHpeleeHue
BEPOSATHOCTEHW, JAuarpaMma pachpenefieHusi, OuHapHas Ciy4yailHas  BEJIMYMHA,
reoMeTpu4YecKoe, ONHOMHUAJILHOE pacipeiesieHue.

11 knace

e OnepupoBaTh MOHATUSMH: COBMECTHOE PACHPENEIICHUE JIBYX CIIyYaWHBIX BEIUYMH;
MCIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeiesieHusl ABYX CIydyalHBbIX BEIUYUH IS
BBIJICTICHUS PACIPEIECICHUs KaXIO0M BEIWYMHBI, OINPEIEICHUs HE3aBUCUMOCTH
CIIy4alHBIX BEJINYUH.

e CBOOOAHO oOMEpUpPOBaTH TMOHATHUEM MATEMATHUYECKOTO OXUAAHUS CIIy4dalHOM
BEJIMYMHBI (pacnpenesieHus1); MPUMEHATh CBOWCTBA MAaTEMaTUYECKOTO OKHUJIAHUS TIPU
pElIeHWH 3aJa4; BBIYUCIATH MAaTEMaTHYEeCKOE OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOTr0 PACIIPEIEIICHNAN.

e (CBOOOJHO oOmEpuUpOBaTh MOHATUSMHU: JUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI;, IIPUMEHATH CBOMCTBA JUCIIEPCUU CIYy4YalHOU BEJIUYUHBI
(pactipenienieHus) MpU  PEUICHUM 3a]ad; BBIYUCIATH JIUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHAIIBHOTO PacCIpeIEICHUN.

e Bpuucnsate BbIOOPOYHBIE XapaKTEPUCTHKH IO JAaHHOM BHIOOpPKE M OILIEHHUBATH
XapaKTePUCTHKH  TeHEpaIbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOUHBIM
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xapaktepuctukaM. OIIEHHBaTh BEPOSTHOCTH COOBITUA M TPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, T0JIb3YSACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEPKAHUE YYEBHOI'O KYPCA (IT1O I'OAAM OBYUYEHMUAA)

10 xnacce

I'pad, cBsa3ubIN Tpad, myTn B rpade: mukiasl U nenu. CTeneHpb (BaJ€eHTHOCTH)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CiydaifHble SKCIEPUMEHTBHI (OMBITHI) U CIIy4yalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITHst  (ucxonbl). BeposiTHOCTh chydaiiHOro coObITHS. biM30ocTh 4YacTOThl U
BepOSITHOCTH CcOObITUH. Ciy4yallHbIE ONBITHI C PABHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu Haja COOBITUSIMU: TMEPECEUYCHHUE, OOBEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEM.

YcnoBHass BEpOATHOCTb. YMHOKEHHME BEpOSATHOCTEW. JlepeBo cirydallHOToO
skcriepumenTa. dopmyna mosHOW BeposTHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanust. CepHsi HE3aBUCUMBIX HUCIBITAHUW 10 MEpBOro ycmnexa. llepectaHoBkU u
(daxropuain. Yucno coueranuid. Tpeyronapuuk [lackans. @opmysna 6mnoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHU bepHymnu. Ciy4yaiiHblil BEIOOD M3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactipenenenusa. Omnepanuu Haj Cly4yallHBIMA BeJIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [I[pumMepsl pacripeiesieHnii, B TOM YHCIIe TEOMETPUYECKOe 1 OMHOMHUATILHOE.

11 kaace

CoBMeCTHOE pacnpeieieHUe ABYX CIy4alHbIX BeIM4YMH. He3aBUCHMMBIEC ClydailHbIe
BEJIMYUHBI.

MaremaTuyeckoe OXUJaHUE CIydallHOM BenuuuHbl (pactpezneneHusi). [Ipumepst
MIPUMEHEHUSI MAaTEMATHYECKOI0 OXKHUAaHUsl (CTpaxoBaHHE, JoTepes). MaremaTuyeckoe
OXHJaHUEe OWHApPHOM clydallHOM BeTWYMHBI. MaTeMaThueckoe OXKUJAaHUE CYMMBbI
CIy4yalHbIX BeJIMYMH. MaTeMaTH4ecKoe 0KMJIaHUuEe TEOMETPUUECKOTO U OMHOMHUATILHOTO
pacnpeeeHui.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHCHHME CIIy4allHOW BEJWYWHBI (paclpeesiCHHs ).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKkoe  OXKHJaHUe
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEIMYUH. Jlucnepcus u
CTaHAAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pachpeneneHus. J(ucrnepcust u ctanaapTHOE
OTKJIOHEHUE I'€OMETPUUECKOTO PACIIPEIECIICHHUS.
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HepasenctBo YeOnimuéBa. Teopema Uebniméra. Teopema beprysum. 3akoH 60IbITNX

yucen. BpIOOpoYHBIM  MeTOA  MccienoBaHWi.  BpIOOpoUHBIE

OHCHHB&HI/IC BCPOATHOCTH COOBITHS 1O BI)I60p0‘IHI)IM JaHHBIM. HpOBepKa HpOCTef/'IIHI/IX

XapaKTCPHUCTHUKU.

TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeprisHble ciydaiinble BeauuuHsbl. [Ipumepsl. yHKIUA IIIOTHOCTH BEPOSITHOCTH
pacnpezeneHus. PaABHOMEpHOE paclpeesieHue U €ro CBOMCTBA. 3aJau, PUBOISALINE K
3amaun,

MOKa3aTeIbHOMY  PACIPEIEIICHUIO.

pacinpcaciCHuro. cI)yHKIII/Iil INIOTHOCTHU BCPOATHOCTH ITOKA3aTCIIbBHOT'O PACIIPCACIICHUA,

IPUBOJAIIAE K  HOPMAJIBHOMY

(I)YHKLII/ISI INIOTHOCTHU BCPOATHOCTH HOPMAJIBHOTO PACIIPCACIICHUA. CDYHKHI/IH IIJTIOTHOCTHU

U CBOMCTBA HOPMAJIBHOT'O PACIIPCACIICHU].

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a/iaud, NPUBOISIINE K

pacnpenenenuto [Tyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.

CoBMecTHbIE HAOMIOAEHUS ABYX BEJIMYUH. BBIOOPOUHBIN KOADOUIMEHT KOPPEISIUU.

Paznuuue mexy NTUHEHHOW CBSI3bIO M IPUUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas

perpeccusi, MCTOA HAMMCHBIINX KBAaAPAaTOB.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I1O0 'OJAM

OBYYEHMUA)
10 xaacce ( 34 u)

Ha3zBanue pasnena
OcHOBHEBIE BH/BI
(Tembl) OcHOBHOE coiep:KaHue
AEATEJbHOCTH 00y4al0LIUXCH
(KOJIMYeCTBO YaCOB)
daemeHThl Teopuu | ['pad, CBSI3HBIN rpad, | IlpeacTraBiasiTb OOBEKTHI U
rpajgos IIPEICTABIICHNE 3a/1auu C | CBSI3M MEXIy HUMU C ITOMOILBIO
(RR)) nomompto  rpada. CremneHsb | rpada, HaXOIUTh MYTH MEXKIY
(BanenTHOCTh) BepiiuHbl. [lyTh | BepmmHamu rpada.
B rpade. Llenu u uuknsl. ['padsel | BelgeasaTs B rpade menu u
Ha TIOCKOCTH. JlepeBo | UKIIBI.
CIIy4ailHOr0 SKCIEepUMEHTA Crpoutsh TepEBO 1o
OINMCAHUIO CIIYYaWHOI'O OIBITA,
OTHCHIBATh CIydyallHbIe COOBITHUS
B TEPMUHAX JI€pPEBA.
Pemiars 3agaun ¢ NOMOIIBIO
rpadoB
Cayuaiinbie Crnyuaiinble JKCHEPUMEHTHI | BblaeassTe ¥ ONMCHLIBATH
ONbITHI, (OMBITHI) U CiTy4ailHble COOBITUSA. | CITyYaliHbIE COOBITUS B
caydaiiHble DnemMeHTapHbIe COOBITHS | CIIy4ailHOM OIIBITE.
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coObITHA u | (MCXOBI). BepostHoCTh | @OPMYJIHPOBATH yCIOBUS

BEPOSITHOCTH CJIy4aHOI O COOBITHS. | IPOBEJICHUS CITy4YaHOTO OTBITA.

coObITHI BepostHocTH COOBITHIA B | Haxoaursp BEPOSITHOCTH

3 ) OMBITAX C PABHOBO3MOXKHBIMH | COOBITUI B OIbITax C
AJIEMEHTAPHBIMU COOBITUSIMU PaBHOBO3MOHBIMH

AJIEMEHTAPHBIMH UCXOIAMU

Onepauuu Haj | I[lepeceuenne, o0bpenuHeHue | Ucnosb3oBaTh arpamMMbl

MHOKECTBAMU M | MHOXKECTB 151 coObITHH, | DHinepa u BepOaTbHOE ONTUCAHUE

COOBITHAMMU. MPOTUBOMOJIOKHBIE  COOBITHS. | COOBITU  TPU  BBINOJHEHUH

Caoxkenue u | Dopmyna CJIOXEHUS | OTIepalivii HaJl COOBITUSIMHU.

YMHOKEHHUE BEPOSITHOCTEU VYcnoBHas | OueHuBaTh V3MEHEHNUE

BEPOSATHOCTEH. BEPOSATHOCTb. YMHOXKEHHUE | BEPOATHOCTEN COOBITHI IO Mepe

YciaoBHas BEPOSITHOCTEM. dopMmyiia | HACTYIUICHUS IPYTUX COOBITHI B

BEPOSATHOCTD. YCIIOBHOM BEPOSITHOCTH. | CIIyYalHOM OIIBITE.

He3aBucumelie dopMmyna NOJTHON BEpOATHOCTH. | PemnaTh 3a1aun, B TOM YHUCIIE C

co0bITHA ®opmyna baiieca. HezaBucumeble | HCIIOIBb30BaHUEM nepeBa

S v) COOBITHS cily4yailHoro ombita, (opmyi

CHOXKEHUS u YMHOKECHUSA
BEPOSITHOCTEN

JJIeMeHTbI KombunaTopHoe npasuio | @opMyJHPOBATH U JOKA3BIBAThH

KOMOMHATOPUKH ymMHOXkeHusl. llepectaHoBku U | KOMOMHATOpPHBIE (DAKTHI.

(B v) daxropuan. Yucno coueranwii. | Mcnmosb30BaTh MIPaBUJIO
TpeyrosbHUK [Tackans. | yMHOXEHU, VU3y4YECHHBIC
®opmyna 6unoma Herotona KOMOWHATOpPHBIE (OPMYJIBI ISt

MIEPEUNCIICHUS 3JIEMEHTOB
Pa3IMYHbIX MHOXECTB, B TOM
YHCJIE AJEMEHTapHBIX COOBITUI
B CIIyYallHOM OIIBITE.
IMonb3oBaTbest  QopMyniol u
TpeyronbHukoM Ilackans s
OIIPENICIIEHUS YHCIIa COUYECTAHUM.
IIpumensaTs Qopmyny OuHOMa
HproTona nysi mpeoOpa3zoBaHus
BBIPAKECHUN

Cepun bunapHbiii  cnydaiiHeiii  onbIT | Pa30uBath CJIOXKHBIE

MOCJIeI0BATEJIbHBIX | (MCIIBITAHUE), YCIEX U HEyAaya. | KCIIEPUMEHThl Ha OTJIEJbHbIC

UCIBITAHUM. He3zaBucumbie VCTIBITAHUS. | UCTIBITAHUS.

UcnbiTanus Cepus HE3aBUCUMBIX | PemiaTth 3agaud  Ha  TIOHUCK

bepnyJuiu. UCIIBITAaHUI JIO TIEPBOTO yCTEeXa. | BEPOSTHOCTEH COOBITHI B CEpHUH

Cayuaiinbiii Bb100p | Cepus HE3aBUCHUMBIX | HCIIBITAHUM 10 IIEPBOTO ycIiexa

u3 KOHEYHOM | NCTIIBITAHUN bepnyiui. |[u¥ B cepUsX  MCIBITAHUMN

COBOKYITHOCTH Crnyualinbiii BBIOOp U3 KOHEUHOU | bepHyun, a Takke B OMbITax co

(S v) COBOKYITHOCTH. CIIy4alHbIM BBIOOpOM u3

KOHEYHOW  COBOKYIHOCTH  C
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[IpakTnueckas pabora C | UCIIOIB30BAaHUEM
UCIIOJIb30BAaHUEM DJJIEKTPOHHBIX | KOMOMHATOPHBIX  (PAKTOB U
Ta0JIUII dbopMyJll, B TOM YHCIIE B XOJI€
MPAKTUYECKON paboThI Cc
MPUMEHEHUEM CTaHJJaPTHBIX
byHKIMA
Cayuaiinbie Crnyuaiinas BennuuHa. | OcBauBaTh HOHSTHS:
BEJIUYHMHBI Pacnipenenenne BEpOATHOCTEH. | ClydalHast BEJIMYMHA,
pacnpenejieHust Jwnarpamma pacnpeneneHus. | pacpeaeeHue, Tabnuua
(16 1) Onepauun Haj CIy4yallHBIMHU | paclpeleNICHuUs, IyarpaMmma
BEJINYMHAMM. [Tpumepsl | pactipeeneHusl.
pacrpenencHu. bunapnas | HaxoauTh 3HaueHUs CyMMBI U
Cilly4yaiHas BEJIMYMHA. | IPOU3BEICHUS CIIy4alHbBIX
['eomeTpuueckoe BEJINYHUH.
pactpenenenue. bunomuansHoe | CTpouTh OWHapHBIE
pacrpeeneHue. pacrpeneneHuss o ONUCAHUI0
MartemaTtudeckoe OKHMJIaHUE | COOBITUM B CITy4alHBIX OIBITAX.
CIIy4YalHOU BesnunHbL. | CTPOMTL W pacrno3HaBaTh
CoBmecTHOE pacrpesiesieHue | FeOMETPUYECKOe u
JBYX  CIy4alHBIX  BEJIUYUH. | ONHOMHUAIILHOE pacipeeicHusl.
HeszaBucumebie cinydaitHele | PemiaTh 3a1a4n Ha BBIYUCIIEHUE
BEJIMYHHBI. CBolicTBa | MATEMATUYECKOTO OXKHUIAHMUSL.
MaremMaTuyeckoro  oxujaanus. | CTpouTs COBMECTHBIE
MaremaTtuyeckoe OKHJIAHUE | pacIpeIeIICHUS.
OuHapHOM cinydaitHou | M3yuartsb CBOWCTBA
BEJIMYMHBL. ~ MaTeMaTHuuecKoe | MATEMAaTHYECKOTO OKUJAHNUS.

OXXHJAHUE TE€OMETPUUECKOro U
OMHOMHUAJILHOTO
pacnpenenenuii. Jucnepcuss u

CTaHJapTHOE OTKJIOHEHHE.
Hucnepcus OuHapHOU
CIIy4alHOMN BEJIMYUHBI.
CaoiicTBa JACTIEPCHH.
MatemaTHudeckoe OXXUJaHUE
NPOU3BEICHUS U  JIUCTIepCUs
CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BEJINYUH.
Hucnepcust OMHOMHAIILHOTO
pacnpeeseHusl.

[TpakTnueckas pabora c
UCITOJIb30BAHUEM DIIEKTPOHHBIX
TaOJINII

Pemiary 3agaum ¢ IOMOILIBIO
V3YyYEHHBIX CBOWCTB.

[lo wu3ydenHsiM (dopmynam
HAXOJAUTh MaTEMATUYECKUE
OXKUJAHUS CITyYalHbIX BEJIMYMH,
HMEIOIINX TE€OMETPUUYECKOE U
OMHOMUATILHOE PaCIpeICIICHUS

OcBauBarthb TTOHSTHUS:
JUCTICPCHS, CTaHJIapTHOE
OTKJIOHCHUE CIIy4alHOU
BEITUYMHBI.

Haxogutrh  gucnepcuro 1o
pacmpeieNeHuIo.

N3y4yarb CBONCTBA JUCIIEPCUMN.
[Io wu3ydeHHoIM  Qopmynam
HAXOJAUTh JUCIIEPCUIO
OMHOMUAJILHOTO
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pacnpeneneHusi, B TOM 4HUCIIe
X0/JI€ MPAKTUYECKON pabOThI

11 kaacc (He meHee 35 4)

Ha3Banue pasaena OcHOBHOE coep:KaHue OcHOBHBIE BH/IBI
(TeMbl) AeSATEJIbHOCTH
(KOJIMYECTBO YACOB) 00y4arImuxcs
3akon  Oouabmux | HepaBeHcTBO YeObimeBa. | Paz0Oupars  j10Ka3aTenbCcTBa
quceJ Teopema UeOspimena. Teopema | Teopem.
S v) bepnynmu. 3akon  Oonbmiux | OcBauBaTh BBEIOOPOYHBII
yucen.  BbIOOpOYHBIT  METOJ | METOJ HUCCJIEAOBAaHUN, B TOM
HCCIIETOBAHU. YUCIIE B XOAE MPAKTUYECKOU
[IpakTnueckas pabora C | paboThI
UCIIOIb30BAaHUEM  AJIEKTPOHHBIX
TaOJIHII
JIeMEeHTbI I'enepanbHas coBokynHocTh U | OcBauBaTh MTOHATHSL:
MaTeMaTHYeCKOM | CilydanHas BBIOOpKA. | TeHEepalibHasi COBOKYITHOCTb,
CTATUCTHUKH 3HaKOMCTBO C BBIOOPOYHBIMH | BEIOOPKA, BBIOOPOYHOE
(6 9) XapaKTEPUCTUKAMMU. OueHka | cpegHee U BbIOOpOUYHAs
CpPEOHETO 151 JTACTIEPCUU | TUCTIEPCHSL.
TE€HEPAJIbHOM COBOKYIHOCTH C | BhIUHCIATH BBIOOPOYHBIE
MTOMOIIIBIO BBHIOOPOYHBIX | XapaKTEePUCTUKU U Ha UX
XapaKTEPUCTHK. O1ieHMBaHUE | OCHOBE OILICHUBATH
BEPOSITHOCTEM  COOBITUI  TI0 | XapaKTEPUCTUKHU TEHEPATHLHOM
BBIOOPKE. COBOKYITHOCTH.
Cratuctuyeckas runote3a. | OcBanBaTh NOHSATHSA:
[IpoBepka mpOCTEHIINX TUIOTE3 | CTATUCTUYECKAS TUITOTE3A.
C MOMOIIBIO CBOMCTB U3Y4YEHHBIX | OeHUBAaTh  BEPOATHOCTH
pacupeneneHun. coOBbITHI 51 MIPOBEPATH
[IpakTnueckas pabora C | IPOCTEUIIME THUIIOTE3bl Ha
UCIIOJIb30BaHUEM  JJICKTPOHHBIX | OCHOBE BHIOOPOUYHBIX JAHHBIX,
Ta0JINII B TOM YHCIIE B  XOJIE
IPaKTUYECKON padOThI
HenpepbiBHbIE [Tpumepsnt HEIMPEPHIBHBIX | SHAKOMUTBLCS TOHSITUAMM:
cJIy4ailHble ciay4danHblx BennuuH. DyHKIMS | HENIpepbIBHAA CIly4JaiHasi
BeJIMYNHBI IJIOTHOCTH BEPOSITHOCTHU. | BEJINUMHA, HETMPEPBIBHOE
(pacnpenenenusi), | PaBHOMepHOEe pacnpeneneHue. | pacipeaeiieHue, byHKIHS
noxkaszarejbHoe M | [[pumepsl 3a1ay, TPUBOASIIUX K | INIOTHOCTU BEPOSITHOCTH.
HOpMAJIbHOE MOKa3aTEeIbHOMY u Kk | Haxonurp BEPOSITHOCTHU
pacnpenejieHust HOPMAJILHOMY paclpeieNieHusIM. | COOBITUH TI0 TaHHOW (QYHKIINH
(4 9) OyHKIUA IUIOTHOCTH | TIJIOTHOCTH.
BEPOSITHOCTA  TOKA3aTEJIbHOTO | SHAKOMMTBLCH ¢ MOHATHSIMU:
pacrpeeneHus. @DyHKIHS | TOKA3aTEIbHOE
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IIJIOTHOCTHU BCPOATHOCTH
HOPMAJIBHOT'O PaCIIpPCACIICHUA

pacnpeacjicHuc, HOPMAJIBHOC

pacmpeseneHue.
BoiiessiTb  TI0  OMHCaHUIO
CITydaiiHbIC BEJIMYWHBI,
pacrpeiejIcHHbIC 1o

[IOKa3aTeJIbHOMY 3aKOHY,
HOPMAJIbHOMY 3aKOHY.
Pa30oupaTe npumepsl 3anad,

110

TTPUBOISIIINAX K
[IOKa3aTeIbHOMY
pacupeeseHuIo u K
HOPMaJIbHOMY
pacupeeseHUI0
Pacnpenesnenue [TocnenoBaTenbHOCTD Bbigensitb 10 ONUCaHUIO
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX | CITy4alHOTO ONBITA BEJTUYUHBI,
(29 coObrtuii.  I[lpumep  3amauu, | pacnpeqeieHHbIe IO 3aKOHY
MpUBOIAIIEH K pacnpeneneHuro | Ilyaccona.
[Tyaccona. Pematps 3amaum, B TOM 4uclie
[IpakTueckas pabora C | B X0/ie MIPAKTUYECKOU padOThI
WCTIOJIb30BAaHUEM  DJIEKTPOHHBIX | C MPUMEHEHHUEM CTaHIAPTHBIX
Ta0JIHIIL byHKIMI AIEKTPOHHBIX
Ta0JIuUIL
Ces3b mexay | Koapuanmss naByx ciydaiiHbix | OcBanBaTh MOHSATHS:
CJIy4ailHbIMM BEJINYMH. Koadbdumuent | koBapuarusi,  k0d3PPUIIUEHT
BeJIMYMHAMM KOPPEISALUN. CoBMeCTHBIE | KOPPEJSILUY, TUHEeNHHas
(6 9) HAOIIOJICHUS] JIBYX  BEJIMYMH. | 3aBUCUMOCTb.
Bri6opounbiii kodhureHT | OueHuBaTh XapakTep CBs3U
Koppemsauuu. Paznuuue Mexay | Mexay CIIy4alHbIMU
JIMHEWHOW CBSI3bI0 W MPUYMHHO- | BETMYMHAMM,  UCXOHS U3
CJIeICTBEHHOU CBSI3bIO. | TPUPOJIbI JTAHHBIX U
JIuneinas perpeccus. | BBIYUCIEHHBIX
[IpakTuyeckas pabora C | XapaKTEepUCTHK.
UCIIOJIb30BaHUEM JJIEKTPOHHBIX | Mcnmoib30BaTh  UarpaMmbl
Ta0JIuUIL paccenBaHus TUTSt
U300paXeHUsI  COBMECTHOTO
paccenBaHus IaHHbBIX.
Haxoauts k03 uiimeHTs
OCH MarpaMMbl, B TOM YHUCJIE
B XOJI€ MPAKTHUYECKOU PabOTHI
C NIPUMEHEHUEM CTAHIAPTHBIX
byHKIMI
O06001menne u | [IpencraBnenne  pgaHHbiXx  c | [loBTOpPATHL  U3ydYeHHOE U
cucTeMaTu3anus MOMOIIBIO TAOJIUIl ¥ AUarpaMM, | BICTpauBaTh CUCTEMY 3HAHUH
3HAHHUI ONMCaTEeIbHAs CTaTUCTHUKA,
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(10 a)

OMBITHI C PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMU  COOBITUSIMU,
BBIYKCIICHUE BEPOSITHOCTEN
COOBITUIL ¢  TpPUMEHEHUEM
dbopmyn u rpadUIECKUX METOIOB
(koopauHaTHas MpsiMas, JEpeBO,
nuarpamma Jidiepa), clydaiiHble
BEJIMYUHBI W  pacupenesieHus,
MaTeMaTHYECKOE OKHJIaHUE
CIIy4allHOW BEJIWYUHBI
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