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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no MateMatuke yriyOJ&HHOTrO ypOBHsI At 00y YAIOLTUXCS HA YPOBHE CPEAHEr0 001Iero
oOpasoBanusi paspadboraHa Ha ocHoBe PI'OC COO ¢ y4érom COBpEeMEHHBIX MHUPOBBIX TPeOOBaHUH,
NPEbBISEMBIX K MATEMATHIECKOMY O0Pa30BaHHIO, U TPAAUIHNNA pocCuiickoro obpasoBanms. Peanm3zarus
NPOTrpaMMbl IO MaTEMAaTHKE OOECIEUNBAET OBJIAACHUE KIIFOYEBBIMH KOMITETEHIMSIMHU, COCTABJISIOLIIMHU
OCHOBY JUJIsl CAMOPA3BUTHS M HEPEPHIBHOTO 00Pa30BaHus, LEJIOCTHOCTb OOLIEKYJIBbTY PHOT'O, TMYHOCTHOTO
U TO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YHaArOIIUXCS.

Opranm3auust mpernonaBaHust ydeOHoro mpeamera «Martematukay (yriayOJleHHBIH YpOBEHb) Ha
ypOBHE cpenHero odiero oopasosanus B 2024/2025 y4eOHOM romy OCYLIECTBIISIETCS B COOTBETCTBUU CO
CJIEAYIOLIMMH HOPMAaTUBHO-TTPABOBBIMU aKTAMH:

— @enepanbHblii 3ak0H OT 29 nekabpst 2012 r. Ne 273-®3 «0O06 obpasoanmu B Poccuiickoit
Denepaunny,;

— MenepanpHbli 3aK0H OT 19 nekadps 2023 r. Ne 618-D3 «O BHeceHNN n3MeHeHU B PenepanbHbIi
3akoH «O06 obpazosaruu B Poccuiickoit @enepanmmy;

— @DenepalibHBII TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT CpeaHero odiero oOpa3oBaHUs
(yTB. mpuka3zom MunobpHayku Poccuu ot 17 mast 2012 r. Ne 413) (manee — ®I'OC COO);

— @enepanpHas oOpa3oBaTesbHasl Mporpamma cpemanero odmero oOpasoBanus (YTB. MPUKA30M
Mumnnpocgemienus: Poccuu ot 18 mast 2023 . Ne 371) (ganee — @OIT COO);

— mpuka3 Munnpocsemenust Poccun ot 21 cenrsOps 2022 r. Ne 858 «O0 yTBepkaeHUn
benepanpHOro mepedHst yueOHUKOB, MOMyINEHHBIX 2 K HCIOJNB30BAHHUIO TPH PeaTH3aLH WMEFOINX
rOCYJapCTBEHHYIO aKKPEAUTALIMIO 00Pa30BaTENbHBIX IPOrPaMM HauaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro,
cpennero odmero 0Opa3oBaHUs OPTaHU3ALUSIMHE, OCYIECTBISIOIIIMU 00pa30BaTENbHYIO IEATENBHOCTD U
YCTaHOBJICHUSI IPENEIBHOTO CPOKA UCTIOIB30BAHMS HCKIIFOYEHHBIX YIEOHUKOBY;

— npuka3z Munnpocsewmenust Poccuu ot 21 mast 2024 r. Ne 347 «O BHeCEeHUM U3MEHEHHI B MPUKa3
Munnpocsemennss Poccun ot 21 centsidpst 2022 r. Ne 858 «O06 yTBep:kneHnn (enepaibHOro mepeyHs
y4eOHMKOB, [OMYIIEHHBIX K HCIOJb30BAHUIO TMPU pealu3alidl HMEIOLUINX TIOCYJapCTBEHHYIO
aKKPEeIUTALHI0 00Pa30BaTENbHBIX MPOTrPaMM HavaIbHOTO OOIIEr0, OCHOBHOT'O OOIIEro, CpeaHero odmero
00pa3oBaHUsl OPraHU3ALMSIMH, OCYLIECTBISIOIIMMH OOpa30BATEIbHYIO NESTEIBbHOCTh U yCTAHOBICHHS
NPEAETbHOrO CPOKA UCTIOIB30BAHUS UCKITIOUEHHBIX YIEOHUKOBY Y,

— npuka3 Munnpocsemenus: Poccun ot 4 oktsiops 2023 r. Ne 738 «O6 yTBepkaeHnn ¢penepaibHOro
NepedHsl 3JIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJB30BAHHUIO NPU peaTU3aLIH
UMEIOIUX TOCYAAPCTBEHHYIO aKKPEIUTALMIO OOpa3OBaTEeNbHBIX MPOrPaMM HA4YaJbHOrO O0IIero,
OCHOBHOTO 00111eT0, CpeHero odmero 00pa3oBaHusy;

— Konnenumst passutusi marematudeckoro oOpasoanusi B Poccuiickoii ®epepanuu  (yTB.
pacriopsikenuem Ipasurenscra Poccuiickoit @enepannu;, mporokod ot 24 nekadps 2013 r. Ne 2506-p)

B nporpamme rmo MmareMaTHKe YUTEHBI H1eH U NToNIoKeHns « KOHIenuy pa3BUTHS MATEMATHIECKOTO
obpaszoBanusi B Poccuiickoii denepanmn». B COOTBETCTBUHN ¢ Ha3BaHWEM KOHLICMIIUU MAaTEMATHUECKOE
oOpa3oBaHHe [OJIKHO, B YACTHOCTH, pellaTh 3amady oOecrnedeHus HEOOXOIUMOro CTpaHe dHCiia
00y4aroImuxcs, MaTeMaTH4eCKasl MOArOTOBKAa KOTOPBIX JOCTATOYHA JUIS MPOAOJDKEHUs] OOpa3OBaHMS IO
Pa3NUYHBIM HAIMpPABIEHUSIM, BKJIOYAs MPENONAaBaHHE MATEMAaTHKHM, MAaTEMaTHYECKHE HCCIEeIOBaHUS,
paboty B chepe HHPOPMAIMOHHBIX TEXHOJOTHMH W APYTHX, a Takke OOeCHmedeHus IJisi KaKIoro
oOy4aroIerocsi BO3MOJKHOCTH JOCTIDKEHHMS MAaTE€MAaTUYeCKOH TMMOATOTOBKM B  COOTBETCTBHUH  C
HEOOXOMUMBIM €My ypoBHeM. IMEHHO Ha pelleHue 3THX 3a]ad HalejeHa MporpamMma Mo MaTeMaTHKe
yTIyOJIEHHOTO YPOBHSL.

B snoxy uudposoii Tpanchopmannu Beex cep YeNoBEUECKOM NesITEIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM O€3 XOpOoLIeH MaTeMaTHUECKONH MOATOTOBKH. DTO O0YCIOBIEHO
TEM, YTO B HAIU JHHU PACTET YUCIO CHENHMAJIbHOCTEH, CBSI3aHHBIX C HETIOCPEIACTBEHHBIM NMPUMEHEHHEM
MaTeMaTHKH. U B cpepe SKOHOMHKH, M B OH3HECe, U B TEXHOJOIMYECKHX OONACTSIX, U JaXe B
ryMaHuTapHbIX cepax. Takum oOpazom, Kpyr oOyHaromuxcs, AJsl KOTOPbIX MaTe€MaTHKa CTAHOBUTCS
3HaYUMBIM TpeaMeToM, (pyHmameHTOM 00pa3oBaHMs, CYLIECTBEHHO paciuupsieTcsi. B Hero BXxomsT He



TOJIbKO 00yHaroIKecs, ITaHUPYIOIIHE 3aHUMAThCSI TBOPUECKOH U NCCIIEI0BATENLCKON paboTol B obiacTu
MaTeMaTHKH, HHPpOpPMaTUKH, GU3NKH, SKOHOMHKH U B IPYTUX OOJIACTSIX, HO M T€, KOMY MaTeMaTHKa Hy KHA
IUTSL UCTIONB30BAHUS B MPO(ECCHSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEl.

[IpuknagHas 3HAYMMOCTb MAaTEMAaTHKH OOYCIOBJIEHAa TeM, 4YTO €€ MPEeIMeTOM  SIBJISIOTCS
(byHIaMeHTa bHbIE CTPYKTYPhI HALIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHbIE OTHOLICHUS,
(YHKIIMOHAIBbHBIE 3aBUCUMOCTH M KaTErOPUHM HEONPEAETIEHHOCTH, OT IMPOCTEHIINX, YCBAWBAEMBIX B
HETIOCPEACTBEHHOM OIBITE, A0 AOCTATOYHO CIOXHBIX, HEOOXOAWMBIX [JIsl PA3BUTUS HAYYHBIX U
TEXHOJIOTUYECKHX UaeH. be3 KOHKPeTHBIX MaTeMaTUYeCKUX 3HAHUH 3aTPyIHEHO MOHMMAaHUE MPUHIIUIIOB
yCTPOWCTBA U HCIIOJIb30BAHMS COBPEMEHHOH TEXHHKH, BOCHPHUATHE U HWHTEPIpETanus pasHoOOpa3HOH
COLMANIbHOW, 3KOHOMHYECKOW, MOJUTHYEeCKOH uHpopMaunu, Manod3pPeKTHBHA IOBCEIHEBHAS
NpaKkTUYecKast AesiTebHOCTh. Bo MHOTHX chepax mpodeccHoHaNIbHON AesTeTbHOCTH TPEOYIOTCS YMEHHS
BBIMOJIHATD PACUETHI, COCTABJATH AJITOPUTMBI, TPUMEHATb (POPMYJBI, MPOBOAUTH T'€OMETPHUYECKHUE
U3MEPEHUs] U MOCTPOCHUS], YNTaTh, 00padaThBaTh, HHTEPIPETUPOBATD U MPEACTABIATh UHPOPMALIHIO B
BUze TabIHL, AUarpamMm U rpauKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep CIydaiHbIX COOBITHH.

OnHOBpeMEHHO ¢ pacuIupeHueM cep MpUMEHEHHsT MaTEMAaTUKH B COBPEMEHHOM OOIIeCcTBE BCE
Oojiee BaXKHBIM CTAaHOBHUTCSI MAaTEMATHUYECKUIH CTHIIb MBILUICHHUS, TPOSBIIFOIIUNACS B OINpPEAETEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mpomecce m3ydeHHss MaTEMAaTUKU B apCEHAT NMPUEMOB U METOOB MBILUICHUS
YeJIOBEKa €CTECTBEHHbIM 0Opa30M BKJIFOYAIOTCS MHIYKLUS M JEAYKLHUs, 0000IMEeHNne 1 KOHKPETH3alHus,
aHaM3 W CHHTE3, KJacCUpUKALMs M CUCTeMaTu3alus, abcrparupoBanne U aHamorus. OObeKThI
MaTeMaTHYECKUX YMO3AKJIIOUSHHH, MPaBUIa UX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX
MOCTPOCHMH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHUs (popMmynupoBaTb, OOOCHOBBIBATH H IOKa3bIBATh
CYXKIEHUS, TEM CaMbIM (POPMHUPYIOT JIOTHUECKHH CTHJIb MBIIUJICHHUS. Benyimas ponb NPUHAIJIEKUT
MareMaTHke B (POPMUPOBAHMM AJITOPUTMHUYECKOH KOMIIOHEHTBI MBIIIJICHHS M BOCIIUTAHHM YMEHHI
IefCTBOBATh MO 3aJaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATH W3BECTHBIE M KOHCTPYHpPOBaTh HOBBIE. B
nporecce PeLIeHUs 3a/1a4 — OCHOBBI ISl OPTraHU3aluu YUeOHOM NeATENbHOCTH Ha YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPYECKASA U MPUKJIIAHAS CTOPOHBI MBILUICHUS.

OO0y4eHne MaTeMaTHKe TaéT BO3MOXKHOCTDb Pa3BUBATh Y OOYyYAIOLINXCS TOYHYIO, PALIMOHAIBHYIO U
UHPOPMATHUBHYIO pe4yb, yMeHHE OTOMpaTh Haubojee MOAXOASIINE S3BIKOBBIE, CHMBOJHYECKHUE,
rpadpuyuecKre CpencTna Il BBIPAKEHUS CYKIEHUH M HATJSITHOTO UX MPEACTABICHHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJKOBAHHMU SIBJISIETCS OOIIee
3HAKOMCTBO C METOAAMU TIO3HAHUS IEHCTBUTENbHOCTH, MPEACTABICHHE O TpPEeAMeTe U METone
MaTeMaTHKH, €ro OTJIMYUSAX OT METONOB €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX
NPUMEHEHHs MATEMATHKHU JJIs PELIEHHs HAyYHBIX U MPUKJIAIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTHIECKOe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B opMupOBaHUE OOIIEH KyJIbTyPhl HEJIOBEKA.

UsydyeHne MaTeMaTHKH CHOCOOCTBYET SCTETHUYECKOMY BOCIUTAHHIO 4YeNIOBEKAa, IMOHUMAaHHIO
KPacoThl U U3ALIECTBA MATEMATHYECKIX PACCYKIECHUH, BOCIPUSITHIO T€OMETPHUECKUX (HOPM, YCBOSHHIO
U/IeU CHMMETPHH.

[IpuopureTHpiMUu TeNnsiMA OOyueHust marematuke B 10—11 kjmaccax Ha yriyOJI€HHOM YpOBHE
MPOMIOJIKAIOT OCTABATHCS:

dbopMHupoBaHHE LEHTPAIBHBIX MAaTEMATUYECKUX TOHATHH (YHUCIIO, BENMYMHA, TeOMEeTpUYecKas
durypa, TiepeMeHHas, BEPOSTHOCTb, (YHKIMUS, MPOU3BOMAHAS, WHTErpan), OOeCIEeYHBAOIIINX
NPEEMCTBEHHOCTD M MEPCIIEKTHBHOCTh MATEMAaTHUYECKOTO 00pa3oBaHus 00yYaOIINXCS,

NOJBeIeHNE O0YUAIOIIHUXCS Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MATEMATUKH
U OKPYJKaroOIIero MUpa, MOHUMAaHHI0 MAaTEMATHKH KaK 4aCTH OOIIel KyJIbTyphl YEJIOBEYECTBA,

pa3BUTHE HWHTEJUIEKTYaJbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH 0Oydarommxcs, IO3HABaTEIbHOM
AKTUBHOCTH, UCCIIENIOBATEIBCKIUX YMEHUH, KPUTHYHOCTH MBILIJICHHS, HHTEPECA K N3YYCHUIO MATEMAaTHKH,

dopmupoBanre (PYHKIMOHATIBHON MAaTEMaTHYECKOW TI'PAaMOTHOCTH: YMEHHUS pPaclio3HaBaThb
MaTeMaTHYECKHE AaCIEeKThl B PEANbHBIX JKU3HEHHBIX CHTyalHMAX W MPU HU3YYEHHUH APYTUX y4eOHBIX
NPEIMETOB, MPOSIBICHHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMyTMPOBATh UX HA S3BIKE MATEMATHKH U



CO3/1aBaTh MaTeMaTHYeCKHe MOJENH, MPUMEHATb OCBOEHHbI MaTeMaTH4eCKUI ammnapar Ajs pelleHus
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a71a4, HHTEPIIPETUPOBATh U OLIEHUBATD [1OJTyYEHHbIE PE3YJIbTATHL

OCHOBHBIMU JIUHUSIMU conepskanus MmareMaTuku B 10—11 knaccax yriyOiI€HHOTO yPOBHS SIBIISIFOTCSI:
«Yucna u BeMHCICHUSD), «Anredpay («Anredpamueckue BbIPAKEHUS», «YPAaBHEHHUs U HEPABEHCTBAY),
«Hauana maremarmueckoro aHamusay, «leomerpus» («I'eomerpuueckne (QUrypel U HX CBOHCTBAY,
«M3mepeHne reoMeTpuuecKruX BETHUNHY ), «BepOsATHOCTD M CTaTUCTHKA». J{aHHBIE IMHUN Pa3BUBAIOTCS
napajuieNIbHO, KaX/1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOH, OTHAKO HE HE3aBUCHUMO OJIHAa OT APYIOH,
a B TECHOM KOHTaKTe U B3auMmozeicTBuu. Kpome 3Toro, ux oObeAHHSET JIOTHMYECKasl COCTABIIOIIAS,
TPaaAMLIMOHHO NPUCY 1A MaTeMaTHKe U IPOHU3bIBAIOLIAs BCE MaTEMaTUUYECKUE Ky PChl U COAepKaTeNbHbIE
muann.  ChopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMEHHE ONEPHPOBATH IOHITHUSIMU:
OnpesesieHue, aKkCUOMa, TeopeMa, CJENCTBHE, CBOICTBO, IMPHU3HAK, I0KA3aTeJIbCTBO, PAaBHOCHUJIbHBIE
bopmMynHpoBKH, yMeHHe (HOPMYJIHUpOBaTH OOpaTHOE M MPOTHBOMOJIOXKHOE YTBEPXKACHHE, NPUBOIUTH
IpUMepbl U KOHTPIPHUMEPBI, HCIONb30BaTb METOJ MaTeMaTH4ecKOoW MHIYKLUH, IPOBOIUTH
J0Ka3aTeNbHbIE PACCY KIEHUS NP PELIEHUH 3a7a4, OLIEHUBATh JIOTHUECKYIO IPAaBUIIbHOCTD PacCy KACHUI
OTHOCHTCSI KO BCeM y4eOHBIM Kypcam, a (OpMHUPOBAHHE JIOTUYECKHX YMEHHH paclpenesseTcs: Mo BCeM
rofgam oOy4eHHs Ha YPOBHE CpeaHero odmero oOpa3oBaHusl.

B cootserctBun ¢ @I'OC COO maTematuka siBisieTCs 00s13aTeNIbHBIM MTPEIMETOM Ha JTAHHOM YPOBHE
oOpaszoBanusi. Hactosmed mnporpaMmoil 1O MaTeMaTHKe IpenyCMaTpHBAaeTCsl H3y4deHHe YyueOHOro
npeamera «MaTeMaTHKa» B paMKax TPEX y4eOHBIX KypcoB: «AunreOpa W Havana MaTeMaTHYECKOTO
aHanuza», «leomerpust», «BeposaTHocTb U cratucTukay. ConepkaTenbHble JHHUU Pa3BUBAIOTCS
napajuieNIbHO, KaX/1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOH, OTHAKO HE HE3aBUCHUMO OJIHAa OT APYIOH,
a B TECHOM KOHTaKkTe M B3aumopeilcTBuu. POpMUPOBaHHE JIOTUYECKUX YMEHMH OCYLIECTBISETCS Ha
NPOTSDKEHUH BCEX JIeT OOyuYeHHUs Ha YPOBHE CpemaHero olmero oOpa3oBaHMs, a 3JEMEHTHl JIOTHKH
BKJIFOYAIOTCS B COIEPIKAHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO0mee KOIMUYECTBO YaCOB, HAINPABIEHHBIX HA W3YyYEHHE MATEMAaTUKU Ha yrJIyOJEHHOM YPOBHE —
544: B 10 knmacce — 272 yaca (8 wacos B Hezenmo), B 11 kyacce — 272 4aca (8 4acoB B HEZIEIO).

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O

MATEMATHUKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJBbTATHI

1) rpaxkaaHckoro BOCHHUTAHHMA: CHOPMHUPOBAHHOCTb TPAKIAHCKOH MO3ULUH OOydaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOro 00IIeCTBa, MPEACTABICHNE O MATEMATUIECKIX OCHOBAX
(YHKIMOHMPOBAHUS PA3JMYHBIX CTPYKTYp, SIBICHHH, MPOLENyp TIPa)KIaHCKOro obmectsa (BBIOODSI,
OMPOCHl U JIPyroe), YyMEHHEe B3aUMOIEHCTBOBATH C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHHU C HX
($YHKIMAMU U HA3HAYCHUEM,

2) MATPHOTHYECKOr0 BOCNMHTAHHMS: CHOPMHUPOBAHHOCTb POCCHHMCKON TpakOAaHCKOH HIEHTHYHOCTH,
YBAXKEHHs K MPOLIJIOMY U HACTOSILIEMY POCCHUICKON MAaT€MaTUKH, LEHHOCTHOE OTHOLICHHE K
JOCTHXKEHUSIM POCCUNCKUX MAaTEMAaTHKOB U POCCUHCKOM MaT€MaTHYECKOW LIKOJIbI, UCIOJIb30BAHUE 3THX
TOOCTIDKEHUH B APYTUX HAyKaX, TEXHOJIOTHSX, cpepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHMTAHHUSI: OCO3HAHHE AYXOBHBIX LIEHHOCTEHl POCCHUICKOIrO Hapoaa,
c(pOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IOBENEHUs], CBSI3aHHOIO C IMPAKTHYECKHM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U IEATEIBHOCTBIO YYEHOr0, OCO3HAHME JINYHOTO BKJIAZa B TIOCTPOEHUE
yCTOWYUBOTO OyayIIero;

4) 3CTeTHYECKOro BOCMIMTAHUSA: SCTETUUECKOE OTHOIIEHHE K MUPY, BKJIFOYasi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIIeHUi, paccykKIeHHH, BOCIPUUMYHUBOCTb K MaTEeMaTHYECKUM
aCIeKTaM pa3JINYHbIX BUIOB UCKYCCTBA,

5) ¢pusnueckoro BocnuTaHHs: CHOPMHUPOBAHHOCTb YMEHHUS NPUMEHSTh MaTeMaTHYeCKUE 3HAHUS B
UHTEpecax 370poBOro u OesomacHOro odpasa *KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3IIOPOBBIO
(3mopoBoe mmTaHWe, COANAHCHUPOBAHHBIM PEXUM 3aHATHH W OTAbIXA, peryJsipHas Quzndeckas
aKTUBHOCTB), (U3MYECKOE COBEPIIEHCTBOBAHUE TMPH  3aHITHUAX  CIIOPTHBHO-03I0POBUTEIBHOMN
NESATEbHOCTBIO,



6) TpyaoBOro BOCHUTAHHUSI: TOTOBHOCTb K TPYAy, OCO3HAHHE LIEHHOCTH TPYAOJIOOHS, HHTEpEC K
pa3IMUHbBIM chepam MpodecCHOHANBHOMN NesITENbHOCTH, CBS3aHHBIM ¢ MATEMATHUKON U €€ MPUJIOKEHUSIMHU,
yMEHHUE COBEepIIaTh OCO3HAHHBIN BbIOOp Oy ay1iei mpodeccuu 1 peaan30BbIBATh COOCTBEHHBIE YKU3HEHHBIE
IUTAaHBI, TOTOBHOCTb M CIHOCOOHOCTh K MAaT€MaTHYeCKOMYy OOpa30BaHHUIO W CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUM BCEW JKU3HW, TOTOBHOCTH K AaKTHBHOMY Y4YacTHUIO B PELICHUHM MPAKTUYECKUX 3a7ad
MaTeMaTHYECKOH HAMPaBJIEHHOCTH,

7) 3K0JIOTHYECKOr0 BOCMUTAHUA: CHOPMUPOBAHHOCTD YKOJIOTHYECKOUN KYJIBTYPbl, MOHUMAHHUE BIIUSHHUS
COLIMAJIbHO-3KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHUE NPHUPOIHOW W COLMAIBHOW Cpenbl, OCO3HAHHUE
r100aJIbHOTO XapaKTepa SKOJOTHIECKUX MPOoOieM, OpUEHTAIHSI Ha MPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM
IUTSI peIIeHust 3a7a49 B 00JIaCTH OKPYKAFOIIEH Cpelibl, MJIAaHUPOBAHHUE IMOCTYTKOB U OLEHKU UX BO3MOXKHBIX
NOCTIECTBHH 1JIs1 OKPY KAIOIIEH Cpebl,

8) ueHHOCTHM HAyY4YHOr0 mMO3HAHMA: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY yYPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, TOHUMaHNUE MaTEMaTHIEeCKON Hay KU
KaK c(hepbl YeIOBEUECKOU ASSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH TSI PA3BUTHS [TUBUITH3ALINH,
OBJIAJICHUE $I3BIKOM MATEMAaTUKH W MaTEeMAaTHYeCKOW KYJbTYypOW Kak CpPEICTBOM TMO3HAHUS MHUPA,
TOTOBHOCTB OCYIIECTBJISITh MPOESKTHYIO U UCCIIENOBATENBCKYIO AeSITEIbHOCTh MHAUBUAYAJIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbraTe u3ydeHuss MaTEMAaTHKU HA YPOBHE CpeaHero odmero oOpa3oBaHusl y OOy4aroerocs
OyayT chopMupoBaHBI TO3HABATEBHBIE YHHBEPCANbHbIE Yy4eOHbIE MEWCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpCAIbHbIE yueOHbIE ACHCTBUS, PEryJSITHBHbIE YHHUBEPCAJbHbIE y4deOHBbIC NEHCTBUS, COBMECTHAs
IeSTeIbHOCTb.

I[lo3naBaTeIbHBIE YHHBEPCAJbHBbIE YUeOHbIE 1eHCTBHS

Ba3oBble jornueckue geHcTBUA:

BBIABJIATD M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMATHYECKHX OOBEKTOB, MOHSTHI,
OTHOIIEHWH MEXIY MOHITUAMH, (POPMyTMPOBATE OMPEIEICHUS IOHSITHH, YCTAHABJINBATD CyIIECTBEHHBIN
NPU3HAK KJIAaCCU(UKALIMK, OCHOBAHUS [Tt O0OOOIIEHUS 1 CPABHEHUS, KPUTEPUH ITPOBOAUMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMynupoBaTe H  NpeoOpas3oBBIBATH  CYXKIACHUS.  YTBEPAHUTENbHbIE U
OTpHLATENbHBIC, €TUHIYHBIE, YACTHBIE U OOIIHUE, YCIOBHBIE,

BBIABJIAITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEYHs B (pakTax, JaHHBIX,
HaOIOIEHUSIX M YTBEPXKAEHUSIX, MpeyaraTb KPUTEPUH [JIsl BBIABICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNH;

AenaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JENAyKTHUBHBIX M HHIYKTHBHBIX
YMO3AKJIHOYEHHUH, YMO3aKIIOUE€HNH 10 aHAIOTHUH;

NPOBOIUTH CAMOCTOSITENIBHO [TOKA3aTEJNbCTBA MAaTEMATHUYECKUX YTBEPXKIEHUH (mpsMble U OT
NPOTHBHOIO), BBICTPAMBATH APTYMEHTALMIO, NPHUBOAUTH NMPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYK/I€HUS U BBIBOABI,

BbIOMpaTh crocod pemeHuss y4eOHOH 3amadn (CpaBHMBATH HECKOJIBKO BapHAHTOB pELICHMS,
BbIOMpPATh HaNOOJIEE MOIXOMSALINI C YIETOM CAMOCTOSITEIIBHO BBIICIEHHBIX KPUTEPHEB).

Ba3zoBble nccireqoBaresibcKHue AeHCTBHS:

HCTIOJIB30BATh BOMPOCHI KAK HCCIIEAOBATENIbCKUN HHCTPYMEHT TIO3HAHUS, (POPMYJIMPOBATH BOIIPOCHI,
¢dukcupyroImye npoTuBopedre, npodieMy, yCTaHABINBATh ICKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HILINID, MHEHHE,

MPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIEPHUMEHT, HCCIE€AOBaHHWE MO YCTaHOBJIEHUIO
0COOEHHOCTEHl MaTeMaTHYeCKOro OOBeKTa, SBJICHUS, NPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXITy
O0BEKTaMH, SIBJICHUSIMH, TIPOLIECCAM;

CaMOCTOSITENIbHO  (POPMYJIHPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBENEHHOTO
HaOJFOIEHUs, MCCIIEOBAHUS, OLEHHBATh JOCTOBEPHOCTh IIONYYEHHBIX pE3YyJbTATOB, BBIBOIOB H
00001IeHHI];

IIPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE NPOLECCa, & TAaK)XKe BBIABUIAaTbh MPEIINOJOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Padora ¢ undopmanueii:

BBIABJIATH Ae(PULIMTBI HHPOPMALINY, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETAa Ha BONPOC M JJIsl PEIICHUS

3a/1a4u;



BbIOMpPATh NHPOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIN3UPOBATh, CHCTEMATU3HPOBATh U
UHTEPIPETHPOBATh HHPOPMALIUIO PA3JIMYHBIX BHIOB U (POPM MPENCTABICHUS,

CTPYKTypHUpOBaTh HWH(POpPMALIMIO, TPEACTaBIATL €€ B Pa3NUUHBIX (POpMax, HIUIFOCTPUPOBATH
rpaduyecky,

OLICHUBATh HAIEKHOCTh NH(POPMALIHH MO CAMOCTOSITENILHO C(hOPMYTHMPOBAHHBIM KPUTEPHSIM.

KommyHukaTHBHbBIE YHUBepcAJIbHbIe YueOHble JeHCTBHUS:

BOCIIPUHUMATL U q)OpMy.]'II/IpOBaTb CYyKA€HUA B COOTBETCTBUU C YCJIOBUAMU U LETIAMHU O6H_[eHI/I$Ij
SAICHO, TOYHO, T'PaMOTHO BbIPAXKATH CBOKO TOUKY 3pC€HUA B YCTHBIX M IMUCBMCHHBIX TEKCTax, AaBaTb
MOSICHEHUs 10 XOAY PeLIeHus 3a[1a4i, KOMMEHTUPOBATh MOJYUYE€HHBINH PEe3yIbTar,

B X01e OOCY»KIEHHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYIKIAaeMOi TeMbI, TPOOJIEMBI, peraeMoi
3ada4, BbBICKA3bIBaThb HACH, HALCJICHHBIC Ha TIIOUCK PCIICHUA, COMNOCTABJIATH CBOU CYXKACHUA C
CYXICHUSIMH APYTHUX YUYACTHUKOB THAJIOTa, OOHAPYKUBAThH PA3JIMUUE U CXOICTBO MO3HULINH, B KOPPEKTHOMH
dbopme GopMyTUPOBATH PA3HOTJIACHS], CBOU BO3PAKEHUS,

NpeaACTaBIATh PE3YyIbTaThl peaieHuA 3aaa4u, SKCIECPUMEHTA, HUCCJICa0OBaHus, MpPOCKTaQ,
CaMOCTOSITENILHO BBIOMpaTh (pOpMAT BBICTYILIEHHSI C YYETOM 3a1a4 MPE3EHTAlMH U OCOOEHHOCTEH
ayIUTOPHUH.

PerynsiTuBHbIe YHHBepcaJIbHbIE yUeOHbIe 1eiicTBHSA

Camoopranusauus:

COCTABJIATH IUIAH, AJTOPUTM PELISHHs 3a7auH, BBIOUPATh CIOCO0 PELICHUs C yUYETOM HUMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4E€TOM HOBOW MH(pOPMAIUH.

CaMOKOHTPOJIL:

BJIAETh HABBIKAMH I[TO3HABATENBHON pe(QIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEUCTBHH U
MBICJIUTENIBHBIX TMPOLECCOB, HMX PE3YJbTATOB, BJIANETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJII
nporiecca U pe3yJibTaTa peleHus] MaTeMaTHIeCKOH 3a1a4H;

MPEIBUIETh TPYIHOCTH, KOTOPBbIE MOTYT BOSHUKHYTb MPH PEIICHUU 33]]a49U, BHOCUTH KOPPEKTHBBI B
NEeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWACHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3YyJIbTATA IIENIU U YCJIOBUSAM, OOBSICHSATH MPUYHHBI TOCTHIKEHUS WU
HEIOCTH)KEHHSI PE3YJIbTATOB JEATEIBHOCTH, HAXOAUTh OIIHOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY.
CoBMecTHAA AeATEJIbHOCTD:

MOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIAUBHIYAJIbHOU PabOThI PU pelieHun
y4eOHBIX 3a7a4, MPUHUMATh LIE€Jb COBMECTHOH IEATENbHOCTH, TNIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOMN
paboThl, pacpenensiTh BUIbI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOLIECC U Pe3yJIbTaT padoThl, 0600maTh
MHEHHsI HECKOJIbKHX JIFOJIEI;

y4acTBOBATh B IPYMIIOBBIX (popMax paboTel (00CYKAeHUS, OOMEH MHEHHH, «MO3TOBbIE IITYPMBI» U
WHBIE), BBIOJIHSATH CBOIO YaCcTh PabOThl M KOOPAUHUPOBATH CBOU ACUCTBHS C IPYTHMH YWICHAMU KOMAHIIbI,
OLICHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICUCTBUSL.

IIpeameTHbIe pe3yabTaThl OCBOSHHs pado4eil MporpaMMbl MO MaTeMaTHUKE NPENCTaBJICHBI IO
rogaM oOy4eHHs B paMKax OTHEJbHBIX Y4eOHBIX KYypCOB B COOTBETCTBYIOLIMX pa3fefiax HaCTOSLIEH
MPOrPAMMBI.



PABOYAA ITPOTPAMMA YYEBHOI'O KYPCA

«AJITEBPA 1 HAUYAJIA MATEMATHYECKOI'O AHAJIN3A»
HOACHUTEJIBHAS 3AITMCKA

YueOHbIl Kypc «AnreOpa W Havana MaTeMaTHUYECKOTO aHAIN3a» SIBJISETCS OMHUM U3 Haunboiee
3HaYUMBIX B POrpaMMe CpeaHero oomero oopa3oBaHms, IIOCKOJIBKY, C OTHOW CTOPOHBI, OH 00eCIIeYnBaeT
UHCTPYMEHTAJIbHYIO 0a3y AJisl M3Y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTOH CTOPOHBI,
dopmupyer snorndeckoe M abCTPAKTHOE MBIILIEHHE OOyYaroIIMXCs Ha ypPOBHE, HEOOXOIUMOM IS
OCBOEHHsI MH()OPMATHKH, OOINECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U APYTHUX IUCUHUILIMH. B pamkax
JaHHOTO y4eOHOro Kypca oOydHaroIIuecsl OBIIAJICBAIOT yHHBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH,
KOTOpast GOPMyJIUPYET CBOU NOCTIIKEHHSI B MATEMAaTHIECKOH hopme.

YueOHbIH Kypc anreOppl 1 Ha4ajJ MaTEMATHYECKOTO aHAJIN3a 3aKJIAABIBAET OCHOBY JJIS YCIIEIIHOTO
OBJIQICHUS 3aKOHAMH (PH3HUKH, XUMHUHU, OMOJIOTUH, TOHIMAHHUSI OCHOBHBIX TEHACHLIUI Pa3BUTHS 3KOHOMHKH
U OOIIECTBEHHOW JXU3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONB30BaTh UX JJIS JalbHeimero o0pa3oBaHus U B MMOBCEIHEBHOH KU3HHU. B
TO K€ BpeMsl OBJIafeHHe aOCTPAKTHBIMM U JIOTHYECKH CTPOTHMHM KOHCTPYKLUMSMH anreOpel U
MaTeMaTHYECKOTO aHAJIHM3a Pa3BUBAET YMEHHE HAXOAHUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTHHHOCTD,
JOKa3bIBaTh YTBEPKACHHUS C IIOMOLIBIO HHAYKIMU U PACCYKIATh N€AYKTHBHO, HCIIOIb30BaTh 0000IIeH e
U KOHKPETH3aLUI0, a0CTparupoBaHue U aHAJIOTHIO, OPMHUPYET KPEaTHBHOE U KPUTHUIECKOE MBIIIJICHUE.

B xone nsyudenus yuebHoro kypca «Anredpa u Hagaja MaTEMaTHUECKOTO aHAIN3a» O0yYaroIuecs
MOJIy4atOT HOBBIM OMBIT PELICHUs] MPUKJIATHBIX 33a7a4, CAMOCTOATEIBHOTO NMOCTPOSHHSI MATEMAaTHIECKUX
MoJeNell peaNbHbIX CHTYalWd, HHTEPIPETALUH IOJyUYEHHBIX PEIIeHHH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMHUCST MaTEMAaTHYECKIMHU
OTKPBITUSIMH H UX aBTOPAMH.

YueOHbIl Kypc 00Ja7aeT 3HAUNTENbHBIM BOCIIUTATENbHBIM MTOTEHIIUAIOM, KOTOPBIN peann3yeTcs
KaK uyepe3 yueOHbII MaTepHual, cnocoOCTBYOLINI (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TAK 1 Yepe3
crienupuky y4eOHON MAesITeNbHOCTH, TPeOyromed MNPOJOJKUTENbHON KOHIICHTPAM BHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIH PE3yJIbTaT.

B ocHoBe wMmeromukum oOydeHust anreOpe M HadajlaM MaTEeMaTHYeCKOro aHajm3a JIeKUT
IeSITeIbHOCTHBIN MPUHLNT OOy YEeHHUSI.

B crpykrype ydeOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO AaHAJM3a» BbIICICHBI
CJIEAYIOLINE COAEpIKATEIbHO-METOANYeCKe TUHUN: «Uncna u BeMUCICHUS, « DYHKUMU U Tpadukmy,
«YpaBHeHHsT U HepaBeHCTBa», «Hauanma matemarudeckoro aHammza», «MHOXecTBa M JIOTHKa». Bce
OCHOBHBIE COIEPIKATEIbHO-METOAUYECKUE JIMHUN H3YYalOTCs Ha MPOTSDKEHUH NIBYX JieT OOydeHHus Ha
yPOBHE cpenHero odmero o0pa3oBaHMs, €CTECTBEHHO AOMOJHS IPyT APyra U MOCTENIEHHO HACHIIAsCh
HOBBIMH TeMaMH H pasaenaMu. JlaHHbIN yueOHbII KypC SBISIETCS HHTETPATUBHBIM, TOCKOJIBKY OObEIHHSET
B cebe comeprkaHHWe HECKOJNbKMX MAaTeMaTHYECKHUX AHMCLUHUIUINH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHAJN3, TEOpUs MHOXECTB, MaTeMaThdeckas JIoruka u npyrue. Ilo mepe Toro kak
oOyuJaroIuecs: OBJIaAeBalOT BCE OoJiee MUPOKMM MAaTEMATHYECKUM aImapaToM, y HUX MOCIEeN0BATEIbHO
dopMHupyeTcss U COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEMaTHUECKYI) MOJENb PEaJbHOW CHUTYaluH,
NPUMEHITh 3HAHUS, TOJNyYEHHBbIE TNPU H3YyYeHHH Yy4eOHOro Kypca, MUl PELICHUsT CaMOCTOSITENIBHO
copMyIMPOBAHHON MaTEeMaTHYECKOH 3a7a4uH, a 3aTeM HHTEPIPETUPOBATH CBOI OTBET.

CopnepxatenpHo-MeTonu4eckass JUHUA «Yucna W BBIMUCIEHHUs» 3aBepiuaer (HOpMHUpPOBAHHE
HABBIKOB HMCITOJIb30BAHMS IEHCTBUTEIBHBIX YHCEI, KOTOPOe ObLIO HAYaTO HA yPOBHE OCHOBHOIO OOIIEero
obpa3oBanusi. Ha ypoBHe cpemHero obmero oOpa3oBaHusi 0c000e BHUMaHUE YAeNsIeTcs: (OPMUPOBAHUIO
HABBIKOB PALMOHAJBHBIX BBIUYUCIEHHUH, BKIFOYAOIUX B ce0sl UCMOMB30BAHKUE PA3IUYHBIX (OPM 3aMUCH
Yrciia, YMEHHUE JeNaTh NPHUKUAKY, BBIIOJHATh NPUOIIKEHHBIE BBIYHCICHUS, OLCHUBATH YHCIIOBBIE
BbIpakeHUs, paboTaTb € MaTEMAaTHYECKMMM KOHCTAHTaMH. 3HAKOMble OOyYarOLIUMCS MHOXKECTBA
HATypajJbHBIX, IEJbIX, pPALHUOHAJIBHBIX U JEHCTBUTENBHBIX YHCENl JONOJHAIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4HCeNl. B  KaXaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS CBOWCTBEHHBIE €My



cnennUIecKre 3a1a4l U OTIePaLMH; IeJICHUE HALENI0, ONEPUPOBAHNE OCTATKAMH HAa MHOKECTBE IIEJIbIX
qrices, 0CoObIe CBONHCTBA PALIMOHATIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHUECKNE OTIEPALIHH, a TAKKE
U3BJICUCHHE KOPHS HATypPaJbHOM CTENeHM Ha MHOMKECTBE KOMIUIEKCHBIX ducen. braromaps
MOCJIEIOBATEIBHOMY PACLUIUPEHUIO KPyra HCIMOJb3yEeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMU HX
NPUMEHEHHUS JUIsl PEIIeHHs Pa3INIHbIX 3a71a49 (POPMUPYETCS MPEACTABICHIE O €AUHCTBE MATEMATHKU KaK
HayKU U €€ POJH B MOCTPOSHHM MOJENel peasbHOrO MHUpa, IMHPOKO HCHONB3YIOTCA 0000ueHne u
KOHKPETH3ALIHSL.

Jluansa «YpaBHEHUS U HEPABEHCTBA» PEAJM3yeTCsl Ha MPOTSDKEHUH BCero OOyYeHHWs] Ha ypOBHE
cpeanero odmero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM paszeie IIporpaMMel mpenyCcMOTPEHO pelueHue
COOTBETCTBYIOLIUX 3a1a4. B pesynbprare oOydaromiyecs OBIaAeBAIOT Pa3IMYHBIMH METONAMHU PEIICHHS
pPALMOHANBHBIX, HPPALMOHAIBHBIX, I[TOKA3aTENbHBIX, JIOTAPUPMHUECKUX W TPUTOHOMETPUUYECKHX
ypaBHEHHH, HEPaBEHCTB M CHUCTEM, a TaKXKe 3ajad, COAepKaliuxX mnapaMeTpbl. llomydeHHble ymeHus
IIUPOKO HCIIONB3YIOTCS TMPH HCCIENOBAaHMM (PYHKIMH C TOMOINBIO MPOM3BOMHOW, NPH pEIIEeHUH
NPUKJIAAHBIX 33/1a4 U 33a7a4 Ha HaXOXKIeHHe HAaNOONbIINX M HAUMEHbLINX 3HaueHud QyHkunn. JlaHHas
cofeprKaTeNbHasl JIMHUS BKIIOYaeT B ceds Takke (POPMHpPOBAHHWE YMEHUH BBINIOJHATH PACU€Thl IO
dopmynam, mpeodpa3oBaHUs PALUOHAIBHBIX, HPPALMOHAIBHBIX H TPUTOHOMETPHUYECKHX BBIPAXKEHUH, a
TAKXKE€ BBIPAKEHHUH, COAEPIKAIIMX CTeneHW U jorapudmbl. braromaps wusydeHuro anre0pandeckoro
MaTrepuaja NPOMCXOAWT MAalbHEHInee pasBUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBILLICHHS
oOyuaromuxcs, POPMUPYIOTCS] HABBIKM ey KTUBHBIX PacCy KISHH, padOThl C CHMBOJIbHBIMU (hopMamH,
NPEACTABICHNSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPaBEHCTB. Anredpa npeanaraer
3¢ (eKTUBHBIE MHCTPYMEHTHI JJIsl PEIIeHHs NMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJsIIHO
JEMOHCTPHPYET CBOU BO3MOXKHOCTH KaK sSI3bIKA HAYKU.

CopnepxatenpHo-MeTonu4eckass JTUHUS «PyHKIMH U rpaduKkm» TECHO MEeperuieTaeTcs ¢ APyruMU
JUHUSMH y4e0HOro Kypca, IMOCKOJBKY B KAaKOM-TO CMBICIE 3aaéT IOCHIENOBATEIbHOCTh HM3YUEHUS
MarepHaia. M3yueHune CTeneHHOH, OKa3aTeIbHOM, IOrapu(pMUIECKOH U TPUTOHOMETPHUECKUX (DY HKIIHH,
UX CBOWCTB U rpa)MKOB, HCIIONB30BaHUE (PYHKIMN AJIST PEIICHUS 3a/1a4 U3 APYTUX yUeOHBIX MPEIMETOB U
peanbHON JKU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHAIN30M, TaK M C PEIIeHHEM YPaBHEHHH U
HepaBeHCTB. Ilpu 3TOoM Oonbinoe BHUMaHHE yaensercss (OPMHPOBAHUIO YMEHUs BhIpakaTh (popMynamu
3aBHCUMOCTH MEXAY pAa3UYHbIMU BEIUYHMHAMH, HCCIIENOBATh MOJy4YEeHHbIE (YHKIHMU, CTPOUTH HX
rpadukn. Marepuan 3TOH COAEPIKATENbHOW JIMHUM HAIlleleH Ha pa3BUTHE YMEHUNW W HAaBBIKOB,
MO3BOJSIFOININX BBIPAKATh 3aBHCUMOCTH MEXIY BEJIMYMHAMH B Pa3UYHOW (QopMe: aHAIUTHUECKOH,
rpaduueckoil U cioBecHOW. Ero msydeHue crnocoOCTBYeT Pa3BUTHIO AJTOPUTMHYECKOTO MBILUICHUS,
CrocOOHOCTH K OOOOIISHUIO M KOHKPETU3AINH, UCIIOb30BAHUIO aHAJIOTHH.

ConepsxatenpHast TuHUS « Hauana MaTreMaTHUeCKOro aHaJIM3a» MO3BOJISIET CYIIECTBEHHO PACIINPHUTh
KPYyr KaKk MaTeMaTHYeCKHUX, TaK W NPUKIAIHBIX 33/1a4, NOCTYMHBIX OOYYarOIIUMCS, TaK KaK y HHUX
MOSIBJIIETCST  BO3MOJKHOCTb CTPOUTH Tpa(puKy CIOXKHBIX (PYHKUMH, ONpenensTe WX HauOONbIINE |
HAVMEHBIINE 3HAYEHUs, BBIYUCIATD TUIOmanu Guryp u oObEMBI Tes, HAXOOUTh CKOPOCTH M YCKOPEHHS
nporeccoB. JlaHHas comepikaTeNbHas JIMHHUSA ~ OTKPBIBAET HOBbIE BO3MOXKHOCTH  ITOCTPOEHUS
MaTeMaTHUECKUX MOZENeH pealbHbIX CHUTYalLUi, IO3BOJIIET HAXOOWUTh HAWIyYIlee pelIeHHe B
NPUKJIAIHBIX, B TOM YHCJE€ COLMAJbHO-3KOHOMUYECKHX, 3a/1adax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOTO aHAIU3a CIOCOOCTBYET pPAa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOIHYECKOrO U
KPEaTUBHOTO MBIILIEHUs], (POPMHUPOBAHUIO YMEHHI PacIiO3HABATH MPOSIBIECHUS] 3aKOHOB MaTEMAaTHKU B
HayKe, TeXHUKe 1 ucKyccTBe. OOyUaromuecs: y3HaOT O BBIAAIOIINXCS PE3YJIbTaTaX, MOTyYEHHBIX B XO€
Pa3BUTHS MAaTEMATUKHU KaK HayKH, H 00 MX aBTOpax.

CopnepxaTenpHO-MeTOINYeCKast JIUHUS « MHOXKECTBA 1 JIOTHKA» BKJIFOYAET B Ce0s1 3IEMEHTHI TEOPHH
MHOKECTB U MaTeMaTH4eCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC TPEICTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJbHOH MaTeMaTHKH W TpeAsarailoT HaubOosiee YHHMBEPCAJbHBIN S3bIK, OOBEOUHSIIOIUI BCe
pas3zesnbl MaTEeMaTHKU U €€ TPUIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIe MATEMAaTHYECKHE MUCLUIUIMHBI H HX
NPUIIOKEHNUS B earHOe 1enoe. [103ToMy BasKHO 1aTh BO3MOYKHOCTb OOYYaroLIeMy Csl TOHUMATh TEOPETUKO-
MHOXKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTHUKU U UCIOJB30BATh €r0 Ul BBIPAKEHHS] CBOUX MBICIEH.



JlpyruM BaKHBIM NPU3HAKOM MAaTEMAaTHKHU KaK HayKHW CleAyeT NPU3HATh CBOMCTBEHHYIO €l CTPOroCThb
O0OCHOBaHMH M CJIEIOBAHHE ONPENCIEHHbIM NpPABHIIAM TIOCTPOCHHUS [1OKA3aTEeNbCTB. 3HAKOMCTBO C
3JIeMEHTaMH MaTeMaTHUYeCKOH JTOTUKH CHOCO6CTByeT Pa3BUTHIO JIOTUYCCKOI'O MbIIIJICHUA 06}/"121IOI_I_II/IXC$Ij
MO3BOJISIET MM CTPOHTH CBOHM PACCYy’KIE€HUS Ha OCHOBE JIOTHUECKUX TMpPaBW, (POPMHUPYET HABBIKH
KPUTHYCCKOTO MbILJICHUS.

B yueOHOM kypce «Anrebpa W Hayala MaTEMaTHYECKOIO AHAJIN3a» NPUCYTCTBYIOT OCHOBBI
MAaTEMATUYICCKOrO MOACIUPOBAHUA, KOTOPBIC MPU3BAHbI CI1oco0CTBOBATD (I)OpMI/IpOBaHI/II-O HaBBIKOB
MOCTPOCHHSI MOJIENIeH PeabHbIX CUTYALIMH, UCCIENOBAHMS STHX MOJENEH C MOMOIIBIO armapara anreopsl
U MATCMAaTUYCCKOr0 aHajn3ad, MHTCPHPETAINNU TTOJYHUCHHBIX PE3YJIbTATOB. Takne 3a1aHUuA BILICTCHBI B
KaXXIIbIH U3 pPa3fesioB MPOrPaMMBI, MOCKOJIBKY BECh MaTepHall yueOHOro Kypca IHUPOKO HCIIONb3YEeTCs IS
peLeHns MPUKIAAHBIX 3a1a4. [Ipy peueHnn peanbHbIX MPAKTUYECKUX 3a7ad OOy4aroIuecs: pa3BHBAIOT
HaOJIFIO1aTENNbHOCTh, YMEHHE HAXOOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, MCIIONb30BaTh aHAJIOTHIO,
0000mmaTe W KOHKPETHU3UpOBaTh mpoOneMy. JlesTenpbHOCTh MO (POPMHPOBAHUIO HABBIKOB PEIIEHHS
NPUKJIAIHBIX 33/1a4 OPraHU3yeTCs B MPOILECCe M3YUYEHUsI BCeX TeM yueOHOro kypca «Anredpa u Havyana
MaTE€MaTHYECKOrO aHAJIN3ay .

Ha n3y4enne yuebHoro kypca « Anredpa u Hadajga MaTeMaTHYECKOrO aHAJIM3a» OTBOAMTCS 272 Jaca:
B 10 knmacce — 136 yacos (4 yaca B Henenmo), B 11 knacce — 136 yacos (4 yaca B HeIelo).

COJAEPKAHUE OBYUYEHUA
10 KJIACC

Yucaa u BbIYUCICHUSA

Paunonaneabie uncna. OOBIKHOBEHHBIE U [ECATHYHBIE ApPOOM, TPOLIEHTHl, OECKOHEUHBIE
nepuonuueckue apodu. Ilpumenenue npobeil W TPOLEHTOB [JIsl PEIICHUs NPUKIATHBIX 33734 W3
Pa3INYHBIX OTPACIEH 3HAHUI U PEabHON JKU3HU.

JelicTBuTeNbHBIC UnCcia. PanoHanpHbIe 1 HppalMOHATbHBIE YUCTa. ApU(pMETHIECKHEe ONepaLuy C
NEHCTBUTENIbHBIMU 4YUCTaMUd. MOIyJib JEHCTBUTENBLHOTO YHCIA U ero cBoicTea. [IpubmmkéHHbIE
BBIYMCJICHHUs], IPABWIIA OKPYTJICHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM nokasateneM. burom Herotona. Mcnonp3oBarne nogxonsmei Gpopmsl 3amucu
JNEHUCTBUTENIbHBIX YNACEN IJISl PELICHMs IPAKTUYECKUX 3a0a4 U NPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATyPaJIbHON CTETIEHH U €r0 CBOICTBA.

CreneHsb ¢ palMOHAIBHBIM [10KA3aTeJIEM U €€ CBOMCTBA, CTENEHb C AeHCTBUTENbHBIM ITOKA3aTENIEM.

Jlorapudwm uncna. CpoticTsa norapudma. JlecaTuuHbIe U HATYpaIbHbIE JOTapr(pMBbL.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOIO apryMEHTA.

YpaBHeHHUs1 M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIC
YPaBHEHHUs U yPaBHEHUsA-CIeNCTBUs. HepaBeHCTBO, pelneHrne HepaBeHCTBA.

OCHOBHbBIE METOIBI pPEIIeHHs] LENbIX U APOOHO-PAllMOHANBHBIX YPAaBHEHWH W HEPaBEHCTB.
MHorouseHbsl OT OJHON MepeMeHHON. JleneHne MHOroujieHa Ha MHOTro4JjieH ¢ octaTkoMm. Teopema besy.
MHorouneHs ¢ neibiMi koddunentamu. Teopema Buera.

[IpeobpazoBaHMs YUCIOBBIX BBIPAKEHHH, COAEPIKALINX CTEIIEHN U KOPHH.

Hppaunonanshble ypaBHeHUs.. OCHOBHBIE METO/IbI PELIEHNs] UPPALMOHAIBHBIX YPAaBHEHHH.

ITokasarenbHble ypaBHeHUsl. OCHOBHbIE METObI PELIEHUS I0Ka3aTebHbBIX YPaBHEHUI.

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOTApH(PMBL.

Jlorapudmuueckue ypaBHeHHs1. OCHOBHBIE METOABI PEIICHUS JIOTapu(PMUIECKUX yPABHEHHI.

OcHoBHbIe TpuroHOMeTpuieckne ¢popmyJsl. [IpeodpazoBaHre TPUTOHOMETPHUECKIX BBIPAKEHHI.
Pemenne TpUroHOMETPUYECKUX YPABHEHUI.

Peenue cucreM JNUHENHBIX ypaBHEHUI. MaTpulia cUCTeMbl IMHEHHBIX ypaBHeHUH. Omnpenenurens
MaTpuLbl 2X2, ero reOMEeTPUYECKHl CMBICI WU CBOMCTBA, BBIMHUCICHHUE €r0 3HA4YEHUs, MPUMEHEHUE



ONpeAenuTeNs A peLIeH!s] CUCTEMBI JIMHEHHBIX ypaBHEHUH. PellleHne npukIaaHbIX 3a71a4 ¢ MOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHeHuH. HMccnemoBaHue NOCTPOCHHOM MOAENM C MOMOLIBK) MaTpull U
ONPEACIUTENCH.

ITocTpoenune MaTeMaTUYECKUX MOZENIEH PEAIbHON CUTYalMH C TOMOLIBI0 YPaBHEHUI U HEPABEHCTB.
IIpuMeHeHne ypaBHEHHUH M HEPAaBEHCTB K PELIEHUIO MaTeMaTHYeCKUX 3ahad M 3a7ad U3 pasuuHbIX
oOnacTeil HayKH U peasbHOM KU3HH.

DyHKIUH U rpaguKH

OyHkuus, crnocoOwl 3amanus ¢yHkuU. B3ammuo oOpartHble ¢yHkimn. Komnosunms ¢yHKIUi.
I'paduk pyHkmu. DnemerTapHble npeodbpa3zoBanus rpaPuKoB QyHKIHH.

Obnactp ompeneneHusi U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hymmn ¢yskoun. ITlpomexyTku
3HAKOMOCTOSTHCTBA.  UéTHRlIe 1 HeuéTHble (QyHKumu. Ilepuomnmveckne ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl 1 MUHUMYMbI GyHKIH. HanGomnpinee 1 HanMeHbIIee 3HAUSHHS
(YHKIMU Ha TPOMEKYTKE.

JluneitHass, kBampaTwyHash W JpOOHO-TMHEWHass (YHKUUU. ODJEMEHTApHOE WCCIeIOBAHUE W
MOCTPOCHUE UX rpadrKOB.

Crenennas QpyHKIUS ¢ HATYpaJbHBIM H IEJBIM MOKaszatesneM. E€ croiicTBa u rpaduk. CoiicTsa u
rpadpuK KOpHs n-Oi cTeneHn Kak QyHKINH 0OpaTHOM CTENEHHU C HATyPaJbHBIM MTOKA3aTeNIEM.

[TokazatenbHas 1 norapudmMudeckas GyHKIHH, UX CBOMCTBA 1 rpaduku. Mcnonp3oBanue rpadukoB
(byHKUMIH IS peIIeHus ypaBHEHH.

TpuroHomeTpudeckass OKPY>KHOCTb, OINpPENEeNIEHHE TPUTOHOMETPUYECKHX (YHKIHUI YHCIOBOTO
apryMeHTa.

QDyHKUNOHANBHBIE 3aBHCUMOCTH B pEaJbHbIX Nporeccax M sBIeHHAX. [paduku peasbHBIX
3aBHCHUMOCTEH.

Hagana maTeMaTH4e€CKOro aHAJIN3A

IMocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl IMOCJIENOBATENbHOCTENH. MeTOom MaTreMaTU4YeCKOi
UHAYKUUU. MOHOTOHHbIE U  OrpaHMYEHHBbIE IIOCIEAOBaTeNbHOCTU. VcTopuss BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHAIN3a KaK aHan3a OECKOHEUHO MaJIbIX.

Apupmerndeckass U reoMerpudeckas Nporpeccuu. beckoHeYHO yObIBaromasi reoMeTpuveckast
nporpeccusi. Cymma OecKOHeUHO yOBIBAalOIIEelH reoMeTpudeckoil mporpeccun. JIuHehHBIH U
SKCHNOHEHIUANbHBIA pocT. Uncno e. PopMyia cinoxHbIX npoueHTos. Mcnons3oBanue nporpeccuu as
pelleHus peajbHbIX 3a7a4 MPUKJIAJHOrO XapakTepa.

HenpepeiBHbIe (QyHKIMH M UX CBOMcTBAa. TOYKM paspeiBa. ACUMOTOTHI TpadukoB (yHKIHH.
CpoiictBa (yHKUMIT HempephIBHBIX Ha OTpe3ke. MeTon WHTEpBaJOB sl PELICHUS HEPaBEHCTB.
IIprMeHeHne CBOMCTB HENPEPbIBHBIX (DYHKIIMIA JJIST PEIICHUS 3a/1a4.

ITepBast u BTOpast mpon3BogHble PyHKIMU. OnpeneneHne, reOMETPUUECKII U PU3UUECKUH CMBICT
MPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy (PYHKIUH.

[IpousBognble 3JeMeHTapHBIX (yHKIUA. [IpomM3BomHAas CyMMBI, NPOU3BENEHHs, YaCTHOIO U
KOMITO3ULIUH (DYHKIHH.

MHoxecTBa H JTOTHKA

MHoxecTBO, Omnepalu HaJ MHOXECTBAMH W uX CcBoicTBa. Juarpammel Ditnepa—BenHa.
IIpuMeHeHne TeOPETUKO-MHOXKECTBEHHOT'O alnapara AJis OUCaHUs peajbHbIX TPOLIECCOB U ABJIEHUH, IPU
peLeHnH 3a1a4 U3 IPYruxX y4eOHbIX MPEIMETOB.

Omnpenenenne, Teopema, CBOHCTBO MaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE, JOKA3aTENbCTBO,
pPaBHOCUJIbHBIE YPaBHEHUS.

11 KIIACC

UYucna u BoIYUCTEHUS

HatypanbHbie u 1ienbie yucna. [IpuMeHeHre MPU3HAKOB AETUMOCTH IENbIX YUCEs, HanOOIbINni
obmmit genurens (nanee — HOJI) u nanmenbinee odinee kparHoe (nanee — HOK), octaTkoB mo Mony o,
anroputMa EBKiMIa st pelieHus 3a1a4 B HeJIbIX YHCIIax.



KowmmiekcHble uncna. AnreOpandeckass M TPUTOHOMETpUYECKast (OPMBI 3aITMCH KOMILIEKCHOTO
yrcna. ApupMeTHuecKue onepanuy ¢ KOMIUIEKCHBIMU dnciaMi. M300paskeHne KOMIUIEKCHBIX YHCeT Ha
KOOpAMHATHOM TuockoctH. ®opmyna Myaspa. KopHu n-off creneHM M3 KOMILIEKCHOIO YHCIA.
[IprMeHeHne KOMIUIEKCHBIX YUCeN ISl perueHus (PU3MYECKIX U F€OMETPUIECKUX 3a1ad.

YpaBHeHHUs1 M HEPABEHCTBA

CucremMa M COBOKYNHOCTb YpPaBHEHMH M HEpPaBEHCTB. PaBHOCHIIbHbIE CHUCTEMbl U CHCTEMBI-
cnencTsus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160p KOpHEW TPUTOHOMETPHUYECKUX YPABHEHUI C MOMOIIBI TPUTOHOMETPHUECKONW OKPY KHOCTH.
Pelenne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIIEHUS TOKA3aTENbHBIX H JIOrapH(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METOIbI PELIEHNs] UPPALMOHAIbHBIX HEPABEHCTB.

OcCHOBHBIE METONbl pELIEHUS] CUCTEM U COBOKYIIHOCTEH paLMOHAJbHBIX, HPPALMOHAJbHbIX,
NOKA3aTeNbHBIX U JIOrapu(pMUIECKUX yPaBHEHHH.

VYpaBHeHUs], HepaBEHCTBA U CUCTEMBI C TTapaMeTPaMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTeMaTHYECKHUX 3a7ad U 3a4ad U3
Pa3NIUYHBIX 00JACTE HAYKH U PEabHOM JKI3HH, HHTEPIIPETALINS Oy YeHHBIX PE3YJIbTaTOB.

DyHKIUH U rpaguKH

I'padpuk xommosummm QyHkumii. I'eomerpudeckne oOpasbl ypaBHEHHH W HEPAaBEHCTB Ha
KOOPAWHATHOW MJIOCKOCTH.

TpuroHomerpudeckne PyHKINH, UX CBOMCTBA U rpadUKH.

I'padnyeckne MeTONbI peIICHHUs YPAaBHEHHUH 1 HEPaBEHCTB. | paduueckie METOAbI peIieHus 3a1a4 C
napaMeTpamu.

Ucnonp3oBanne rpadguxoB GpyHKUMH 11 MCCIENOBAHUS TNPOLECCOB M 3aBUCHMOCTEH, KOTOPBIE
BO3HHUKAIOT MPH PELISHUH 3a7a4 U3 IPYTHX YYeOHBIX MPEIMETOB U PEAbHON )KU3HU.

Hauyana maTeMaTH4eCKOro aHajimn3a

[IpuMmeHeHne NPOU3BOAHON K HCCIENOBAHMIO (PYHKUMI HAa MOHOTOHHOCTbD M 3KCTPEMYMBI.
Haxoxxnenne HanOobLIero 1 HAMMEHbIIEro 3HAUEHUH HeNPEPbIBHON (PYHKLIUN HA OTPE3KE.

IIpuMeHeHre NMPOU3BOAHON [JIs1 HAXOXKIEHUs] HAUTYULIero pelleHts B MPUKJIAJHbIX 3a7a4ax, JJs
OIlpeneNeHns] CKOPOCTH U YCKOPEHHUS IpoLiecca, 3a1aHHOro (hopMyoit uimm rpaduxom.

ITepBooOpas3Hast, OCHOBHOE CBOWCTBO MepBooOpas3HbIX. IlepBooOpa3Hbie 31eMeHTApHBIX (YHKIIHHA.
[IpaBuia HaXOXKIEHUS TEPBOOOPA3HBIX.

Hnrerpan. I'eomerpuyeckuil CMBICH HHTerpaja. BprMucieHue ONpeaenéHHOro HWHTErpajga 1Mo
dbopmyie Hetotona-Jletfibamma.

IIpuMeHeHne nHTErpaia Uil HaXOKISHHS TUIOIaAeH TUIOCKUX GUTyp U 0ObEMOB reOMeTp. Tel.

[Ipumeps! pernenuii nuddepeHInaIbHBIX YpaBHEHNH. MaTeMaTHuecKoe MOACTUPOBAHUE PEATbHBIX
MPOLIECCOB ¢ MOMOIIBIO Au( P epeHInaTHHBIX YPABHEHHI.

HJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA30BAHUA

NPEAMETHBIE PE3YJBbTATDI

K xoniy obydenus B 10 kiacce oOy4arOIUiics MONYUUT CIEAYIOLINE TPEIMETHBIE PE3YJIbTaThI 110
OTHENbHBIM TeMaM padoueli mporpaMMbl yaeOHOTo Kypca « Anredpa 1 Hadajia MaTeMaTHYeCKOTO aHATN3ay |

Yucsia 1 BbIYUCJICHHS

CBOOOJHO OMEPUPOBATh MOHATUSMH. PALMOHAIBHOE YHCIIO, OECKOHEUHas Mmeproanyeckast Apoods,
MPOLICHTBI, UPPALMOHAIBHOE YHUCJIO, MHOXKECTBA PALMOHAJIBHBIX W ACUCTBUTEIBHBIX YUCE, MOAYJb
IeHACTBUTEJILHOIO YHCIA,

NPUMEHSTH APOOU U MPOLIEHTHI [T PELICHUS MPUKIATHBIX 331a4 U3 PA3JINYHBIX OTpaciel 3HaHUN U
peanbHON KU3HU,



NPUMEHSTh NPUOMKEHHBIE BBIYICICHUS, IPABUIIAa OKPYIJIEHHs], MPUKUAKY U OLIEHKY pe3yJibTara
BBIUUCJICHU,

CBOOOJHO ONEpPUPOBATh MOHSATHEM: CTEMEHb C LENbIM IOKA3aTeNIeM, HUCIIONb30BATh MOIXOASIIYO
bopMy 3amucH JeHCTBUTENBHBIX YUCEN ISl PEIIEHHsI TPAKTHYECKUX 3a/1a4 U PEACTABICHUS TaHHBIX,

CBOOOJTHO OMEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HaTyPaIbHOM CTETEHH,

CBOOOJTHO OMEPHPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM ITOKA3aTelNeM,

CBOOOJHO OMEPHPOBATH MOHATHSIMU: JIOTapH(PM YHCIa, AECATUYHBIC U HATYpaJIbHbIC JOrapu(Msr,

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

OINEePHPOBATH MOHATHSIMU: APKCUHYC, ApKKOCHHYC M aPKTAHI'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUs1 M HEPABEHCTBA:

CBOOOJHO OMNEpPUPOBATh MOHATHUAMH. TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
ypaBHEHUsSI U YPABHEHHS-CJIEACTBUS, PABHOCHIIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMYHble METOIbI PELICHUs PALMOHAJIBHBIX U JPOOHO-PALlMOHANBHBIX YPaBHEHUH,
NPUMEHSTh METOJ MHTEPBAJIOB /JIsl PEIIEHUS] HEPABEHCTB,;

CBOOOJTHO OMEPHPOBATH MOHATHUSMHU. MHOTOYJIEH OT OIHOH NMEepPeMEHHOW, MHOTOUJIEH C LENbIMU
k03 (ppuLmeHTamMy, KOPHM MHOTOYJICHA, MPUMEHATh AEJECHHEe MHOIOWIEHa HAa MHOTOWIEH C OCTAaTKOM,
TeopeMy besy u TeopeMmy Buera qns pernenus 3anau,

CBOOOJTHO OMEpPUPOBATH MOHATHUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHUH, MATpHLA, ONPENeUTENb
MaTpULbl 2 X 2 W €ro reOMeTPUYEeCKUN CMBICH, MCMNOAB30BATh CBOWCTBA omnpeaenurens 2 X 2 nus
BBIUUCIICHHS €r0 3HAYEHHsI, IPUMEHSTh ONPENeNUTENN U PELIeHUs CHCTEMbl JIMHEHHBIX YPaBHEHUH,
MOZIEIUPOBATh pPEajJbHBIE CUTYallM C IIOMOIUBI0 CHCTEMBbl JIMHEHHBIX YPaBHEHWH, HCCIENOBATh
MOCTPOEHHBIE MOZIEIIH C TIOMOLIBIO MaTPHIL M ONPEAEITUTENEH, HHTEPIPETUPOBATD IOy YEHHBIN Pe3yIbTaT,

HCTIOJIB30BATh CBOHCTBA AEHCTBUIN C KOPHAMH JIsl MPeoOpa3oBaHMs BHIPAKEHUH,

BBIMOJIHATE MPe0oOpa30BaHUsI YHCIOBBIX BBIPAKEHHUH, COJAEPIKAIUX CTENEHH C PAlMOHAIbHBIM
MOKa3aTeNeM;

UCTIOJIB30BATh CBOHCTBA JIOrapu(pMOB il MpeoOpasoBaHusl JOrapu(pMHUUECKUX BBIPAKEHUH,

CBOOOJHO OIEpUPOBaTh MOHATHUSMH. HPPALMOHAJBHBIE, IOKa3aTeNbHbIE M JorapuMuyeckie
ypaBHEHUsI, HAXOIUTb UX PELICHUs C TIOMOIIBI0 PABHOCHIJIBHBIX MEPEXOJ0B MIIH OCYLIECTBIISISI TPOBEPKY
KOpHEH;

NPUMEHITh OCHOBHBIE TPUTOHOMETPHUECKHE (PopMyIIbl uist peoOpa3oBaHusl TPUTOHOMETPHUECKUX
BBIPAXKCHHUI,

CBOOOJTHO ONEPHPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSITh HEOOXOIHUMBIE
(bopMyJIBI IS pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJENUPOBaTh peajibHble CUTYAlMM Ha S3bIKe anreOpbl, COCTABJSATH BBIPAKEHMS, ypPaBHEHMUS,
HEPaBEHCTBA IO YCJIOBHUIO 33Jaul, MCCIENOBaThb MOCTPOEHHBbIE MOJENU C MCIOJNb30BAHUEM amnmnapara
anreOpsl.

DyHKIUH U TPapUKH:

CcBOOOTHO OMEPUPOBATH MOHATHUSMH: (PYHKIHS, CIIOCOOBI 3amaHusl (PYHKIMK, B3aMMHO OOpaTHBIE
byHkumny, xoMmmo3unws (QyHKOUHA, rpaduk (QyHKIUH, BBITONHATH 3JEMEHTApPHBIE NPEoOpa3OBAHMUS
rpadpuKoB yHKIHIA;

CBOOOJHO ONEPUPOBATH MOHATHSIMH: 00JIACTh ONPENENIeHUS] U MHOKECTBO 3HAUSHHH (PYHKLNH, HY I
(yHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO OMEpPUPOBATh MOHITHAMHU: YETHBIE M HEUETHBIC QYHKIHMH, MEpUonudeckue (yHKIHH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUK, MAKCUMYMbI 1 MUHUMY MbI Dy HKIIUH, HAUOOJIbIee 1 HANMEHbIIEE
3HaueHne (PYHKIUN Ha IPOMEKYTKE;

CBOOOJHO OTEPUPOBATH MOHITUSAMH: CTENIEHHAS (PyHKIUS C HATYPAIbHBIM H LIEJIbIM TIOKa3aTeJIeM,
rpaduK CTEereHHOH (PYHKLUMH C HATYPaJbHBIM U LEJBIM MOKa3aTeneM, rpaduk KOpHs N-Of CTENeHH Kak
¢byHKIMU OOpaTHOH CTETIEHH C HATyPaJbHBIM ITOKa3aTeleM;

ONEPHPOBATH TMOHATUSAMH. JIMHEHHAs, KBagpaTU4HAs W APOOHO-THHEWHAas: (PYyHKIMHU, BBIMOJIHSTH
3JIEMEHTapHOE UCCIEeOBAHNE U TIOCTPOCHUE UX IrPadHKOB,;



CBOOOJHO OMEPHPOBATH MOHATUSMH: TTOKa3aTeNbHast U Jorapudmuyeckas GyHKUNHU, HX CBOHCTBA U
rpadpuKH, UCMIOIB30BATh UX TPAPUKH U PEIICHHs YPaBHEHNH,

CBOOOJHO  OMEPHPOBATh MOHATHUSMH. TPUTOHOMETPHYECKAs  OKPYXKHOCTb,  OMNpeAeNieHHe
TPUTOHOMETPHUECKUX (YHKIMH YMCIOBOTO aPTYMEHTA,

UCTIONB30BaTh rpadukn (PyHKUUI AJI MCCIENOBAaHUS MPOLIECCOB M 3aBUCHMOCTEH NPHU PeLIeHHH
3a1a4 U3 JAPyrux y4eOHBIX MPEIMETOB M PeajbHON JKU3HU, BBIpAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXKAY
BEJIMYNHAMU,

Hauaja MaTeMaTH4YeCKOro aHATH3A:

CBOOOJIHO OMEPHPOBATH MOHATHIMHU: apupMETHUECKAst U TEOMETPHUYECKast MPOrPeccHst, 0ECKOHEUHO
yOBbIBarOIasl reOMETpUIECcKasl MPOrPECCHs, INHEHHbIH M 3KCIIOHEHUUANbHBIA POCT, (GOpMyJia CIOKHBIX
NPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE,

UCTIOJIB30BATh MPOTPECCHH [T PELICHHS PEAbHBIX 33/1a4 MPUKIATHOTO XapaKkTepa;

CBOOOIHO ONepPUPOBATH MIOHATHUSIMHU: MOCJIEIOBATENBHOCTD, CHOCOOBI 3aaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCIENOBATEIPHOCTH, IOHUMATh OCHOBBI
3apOXKICHNST MATEMAaTHUECKOTO aHAIN3a KaK aHAIN3a OeCKOHEUHO MaJbIX,

CBOOOJHO ONEPHUPOBATH MOHSITHAMHU: HETPEepPbIBHbIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka GpyHKIUH,
acuMINTOTHI rpaduka GyHKINY,

CBOOOJHO OMEPHUPOBATH MOHATHEM: (PYHKIHs, HEMpPEPBIBHAS HA OTPE3Ke, NMPHUMEHSATh CBOHCTBA
HeTIPEPBbIBHBIX (DYHKIMHA JIs1 PEIIEeHUs 3a/1aY;

CBOOOJHO OMNEpHpPOBaTh NMOHATHSIMH. TepBas U BTOpas MPOW3BOAHBIE (PYHKLMH, KacaTelbHas K
rpaduky QyHKIHIH;

BBIYUCIISITH TPOU3BOHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO M KOMITO3UINH ABYX (DYHKIIHH, 3HATDH
MPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKLHH,

HCTIOJIB30BATh FT€OMETPUIECKHIA U (PU3UUECKUI CMBICI TPOU3BOAHOM [Tl PELIeHUs 3a1a4.

MHnosxecTBa H JIOTHKA:

CBOOOJIHO OMEPHPOBATH MOHATHSIMUA: MHOXKECTBO, OTIEPALlMH HAJl MHOXKECTBAMH,

UCIIONB30BATh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jisi ONHCAHUS pPealbHBIX MPOLECCOB H
SIBJIEHUH, TIPY PEIIeHUH 33124 U3 APYTUX YUeOHBIX PEAMETOB;

CBOOOJHO OMNEpPUPOBATh MOHATHUSMH. OIpPENEeNeHHe, TeOpeMa, ypPaBHEHHE-CIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00BEeKTa, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHHSI M HEPABEHCTBA.

K xoniy oOydenus B 11 kiacce oOy4arOIUiiCs MONYUUT CIEAYIOLINE TPEIMETHBIE PE3YJIbTaThI 110
OTHENbHBIM TeMaM padoueli mporpaMMbl yaeOHOTo Kypca « Anredpa 1 Hadajia MaTeMaTHYeCKOTO aHATN3ay |

Yucsia 1 BbIYUCJICHHS

CBOOOJTHO OMEPHPOBATH MOHITUSMHU. HATypPaJibHOE M LIEJIO€ YHCIO, MHOXECTBA HATypPaJbHBIX U
LIEJIBIX YHCeJl, UCTONb30BaTh NpU3Haku AenuMocty nHenbix yncen, HOJ nu HOK HatypanbHbIX uncen s
pelieHus 3a1a4, NPUMEHThb aNroput™ EBknuna;

CBOOOJHO ONEPHPOBATH TOHATHEM OCTaTKa IO MOAYJIO, 3alMChIBATh HATYpaJbHbIE YHCIA B
Pa3INYHBIX MO3ULIMOHHBIX CUCTEMAaX CUMCIICHHS],

CBOOOJHO OMEPHPOBATh MOHATHSIMH. KOMIUIEKCHOE HYHCJIO M MHOMKECTBO KOMILJIEKCHBIX HYHCE,
NPEACTABISATh KOMIUIEKCHBIE YHCIa B anreOpanyuecKodl W TPUTOHOMETPUUECKOH (opme, BBIMONHSTH
aprupMeTHIeCKre onepariy ¢ HUIMU 1 n300pakaTh Ha KOOPIWHATHOM MIOCKOCTH.

YpaBHeHHUs1 M HEPABEHCTBA:

CBOOOJHO OIEpUPOBaTh MOHATHUSMH. HPPALMOHAJBHBIE, IOKa3aTeNbHbIE M JorapuMuyeckie
HEPaBEHCTBA, HAXOIUTh UX PELICHMs C TOMOLIBIO PABHOCUJIBHBIX EPEXOAOB;

OCYIIECTBJISATH OTOOP KOPHEH NMPU PeIeHUH TPUTOHOMETPUIECKOTO YPABHEHNS,

CBOOOJHO OMEPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOANMBIE
(bOopMyJIBI IS pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;



CBOOOJHO OMNEpPUPOBaTh TMOHATHSIMH. CHCTEMa W COBOKYIHOCTb VPaBHEHHUH M HEPaBEHCTB,
PaBHOCWJIBHBIE CHCTEMBI U CHUCTEMBI-CIECTBUs, HAXOAWUThb pPELIEHUS CHCTEMBbl M COBOKYIHOCTEH

palvOHAJBHBIX, UPPALIUOHAJIBbHBIX, ITIOKA3ATCJIbHBIX U J'IOFapI/I(I)MI/ILIeCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB,

peuiatsb

palMOHaNbHBbIE,

HUPPaLMOHAIIBHBIE,

MMOKa3aTeJIbHbIE,

gorapupMuyUecKue U

TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, COEPIKALINE MOLYJIH U MapaMeTpPhL,
NPUMEHTh Tpaduyeckre METOABl JJIS PELICHUs YPaBHEHHH M HEPAaBEHCTB, a TAaKXe 3amad ¢

napaMeTpamu;

MOJENUPOBaTh peajibHble CUTYAlMM Ha S3bIKe anreOpbl, COCTABJSATH BBIPAKEHMS, ypPaBHEHMUS,
HEPAaBEHCTBA M MX CUCTEMBI 110 YCJIOBHUIO 3a1a4H, UCCIEAOBATH MOCTPOEHHBIE MOIEIHN C UCIIOJIB30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATD MTOJYUYEHHBIH PEe3yJIbTaT.

DyHKIUH U TPapUKH:

CTPOUTH rpadWKu KOMITO3UIUN (PYHKLMIA C MOMOIIBIO 3JIEMEHTAPHOTO UCCIICAOBAHUS U CBOWCTB

KOMITO3UIIUH IBYX (PYHKLUH,

CTPOHTH reoMeTpuyeckie 00pas3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAUHATHOM IIOCKOCTH,;
CBOOOJIHO OMEPHUPOBATH MOHATHSIMU: TPaPUKH TPUTOHOMETPHUECKUX (YHKIIHH;

NPUMEHSTH QYHKLUH I MOAETUPOBAHMS U UCCIIEIOBAHNUS PEAIbHBIX IPOLIECCOB.
Hauajsa MaTeMaTH4eCKOI0 aHAJIN3A:
UCTIOJIB30BATh MPOU3BOAHYO JISl HCCIENOBAaHUS (PYHKLIMH HA MOHOTOHHOCTD M 3KCTPEMY MBI,
HAXOIUTh HauOOoJIblIee 1 HAaMMEHbIIee 3HaUeHHs! (Y HKIIMH HENMPEPBIBHON Ha OTPE3KE;

HCIOJIB30BATh MPOU3BOAHYIO IJIA HAXOXACHUA HAWTYUIICTO PCIICHNA B MPUKIAAHBIX, B TOM YHUCJIC
CONHUAJIBHO-3KOHOMHUYCCKUX, 3aAadax, OJil ONPCACTICHUA CKOPOCTU U YCKOPCHUA MpoHecCa, 3adaHHOTO

(bopMy ol mn rpaduKoM;

CBOOOJTHO OIEPUPOBATh TMOHATHUSIMH:

nepBoobOpasHasi,

ONpeNeNEHHbIl UHTETpal,

HaXOodUuTb

nepBOOOPa3HbIE HJIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH HHTErpa 1o ¢popmyse Hetorona-JleiOnmma,;
HAXOIUTh IO IIOCKUX (Uryp 1 00BEMBI TEJT C IOMOLIBIO HHTETPaa,

HUMECTDb

NpEACTABJICHUEC

0O MAaTeMaTHU4YC€CKOM MOACIHMPOBAHMU Ha MNOPUMEPE

nuddepeHINATbHBIX YPaBHEHUH,
pelaTh MPUKJIATHbIC 33a91, B TOM YHUCJIE COLUATBHO-3KOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa,

CpeaACTBAMU MATEMATUICCKOTO aHAJIN3A.

TEMATHYECKOE IINIAHUPOBAHUE

COCTaBJICHUA

10 KJIACC
Kosm4ecTBo
Hanmvenosanue
Ne Pa3aeyIOB H TEM IAC0B OcHoBHOE copepRaHIE OcHOBHLIE BH/ILI AeATEILHOCTH
/o Konrp. 00y1JAIOmmIXcst
IIporpaMmbI Bcero
padoThI
MEHOKECTEO. OLEDALIH Ha Hcmonn30BaTh TEOPETUKO-MHOKEC TBEHHBIH
MHO)KGCTBaN’H/I " ExaiBoﬁcha armapar JUTs OTIFICAHMS XO1a PETTICHIUS
Jarpasie1 Diviepa BeHHa. MaTeMaTHIeCKHX 3aJ1ad, & TakKe PeaThbHBIX
- I/III\‘/II)GHGI-H/IG eo P N ) TIPOTIeCccOB U sBIeHMil. OIeprpoBaTh
M b P TIOHSITHSIMHI. PaIUOHATLHOE HHCTIO,
HOMKCCTBO MHOMKCCTBCHHOTO allllapata OecKOHEUHas IeproIecKast Jpooh
> eITIeHMs 3a/1a4. ParfoHaIbHbIE YHCIIa. >
ACUCTBUTCJIPHBIX P IIPOIIEHTHI, UPPAIMOHAILHOE U
OOBIKHOBEHHBIE U JICCATUYHBIE JIPOOH, pv I > PP
YHUCECII. IIPOLICHTEL GECKOHEHHE JefiCTBUTENTLHOE HHCIIO, MOy Th
MHOTrOU/IEHBI. Hepnozu/mécme poou. TIpuvererme JIEUCTBUTEIILHOTO YMCIIA, HCTIONb30BATH OTH
. TIOHSITHS IIPH ITPOBEACHUH Pace CHUMN 1
1 PanmonansHbIC 24 9 Jpo6eit U IPOTIEHTOB JUIST PETICHIS ﬂ0Ka3aTeJ1II>)CTB pn I/Ii[/IeHHprZ[ o}gﬁ/l
YPaBHCHHS U TIPUKIIAHBIX 3a]1a4. J[eficTBUTEbHbIE - 1P P
TIPOTICHTHI JUTS PETIIEHUS TIPHKIIATHBIX 3a/1a4
Yycia. ParpoHanbHbe U . N .
HCPaBCHCTBA. W3 PA3IMYHBIX OTpaciiel 3HaHUH U pearbHOH
HUppaIiOHAIBHEIE YHCTa. N
CucremMbt APHOMETUNECKYE OTIEPATIII ¢ JKU3HA. VICTI0NIb30BaTh IIPUOIKEHHBIE
JIMHCHHBIX JICUCTBUTENLHBIMU YHCIaMU. Mo1yIh EB(I)‘HZig{e e; Hﬁ?aga;ﬁgc?:;g’ TIPHKHKY
YPaBHEHUN JIEACTBUTEIHLHOTO YHCIa B €70 TICHKY pesy. ’
T —. TIprMeHsITh pa3muHbIE METOIBI PETIICHIS
BBLIUHCIICHUSI, TIPABIIIA OKPYTICHUSL PALVOHATLHELX ¥ APOGHO-PAIFOHATLHEX
e — Z)L[em(a pesyIbTaTA > YVPaBHEHUIT, a TakKe METO]] MHTEPBAIOB IS
- perenyst HepaBeHCTB. OTepUpoBaTh
’ TIOHSITHSIMU MHOTOWIEH OT OTHOM




OCHOBHBIE METOIbI PEIICHUS TIENBIX
U JIpOOHO-PaIMOHAIILHBIX Y PaBHEHHUI
U HEpaBeHCTB. MHOTOWIEHHI OT
OJIHOU IepeMeHHOM. JleneHue
MHOTOWICHA Ha MHOTOWICH C
ocratkoM. Teopema be3y.
MHOTOWICHBI C ICTBIMIA

ko pmmentamm. Teopema Brera.
Pemmenne crcteM IMHEMHBIX
ypaBHeHui. Marpuiia cucTeMbl
JIMHEVHBIX Y PaBHEHUHA.
Ornpeienurens MaTpHUITBI 2 X2, €ro
TeOMETPUYECKUN CMBICI U CBOMCTBA,
BBIUUCIJICHHE €T0 3HAYCHU,
TIPUMEHEHHUE OTIPEEITUTENS JIIS
PEIIEHUS CUCTEMBI JIMHEWHBIX
ypaBHeHUi. PerieHne npukia HbIxX
3aa4 ¢ TIOMOIIHIO CUCTEMBI
JIMHEUHBIX Y PaBHEHUHA

TIEpEMEHHOM, €10 KOPHU, IIPUMEHATH JICTICHNE
MHOTOWIEHA HA MHOT'OWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera s peleHust
3ana4. OIeprpoBaTh IIOHITUAMA: CUCTEMA
JIMHEVHBIX YpaBHEHUN, MaTpHIIA,
OIIpeJEIUTENE MAaTPHLBL. McIons30BaTh
CBOMCTBA OIIPEJIEIUTEIS 2 X 2 JUIsL
BBIUNCIIEHUS €10 3HAUECHUSL, IIPUMEHSTH
OIIPENEIUTENN JIS PEIIEHHS CUCTEMBL
JIMHENHBIX YpaBHeHUH. Mo ienmupoBaTh
pealbHbIE CUTYAlUH C IIOMOIIBIO CUCTEMBI
JIMHEVHBIX Y PaBHEHWUN, UCCTIEN0BATh
TIOCTPOEHHBIE MOJIENH € TIOMOIIBIO MATPULL A
OlIpeieIUTeNeH, HTHTEPIIPETUPOBATh

IOy YEHHBIN pe3ybTar

OyHKIINN U

OyHKIMS, CIIOCOOBI 38IaHUS
¢yHkIMm. B3anmuo oGpaTHbIe
¢yHxImm. KoMmo3umst ¢yHKITHH.
I'padux pyHxIpm. DnemeHTapHbIE
peoGpa3oBaHus rpadUKoB
¢yHKImiL. O67acTh OTpeIeNeHUs U
MHO?KECTBO 3HaYEHUIT QYHKIIH.
Hym ¢pyuxrm. [Tpomexytku
3HAKOIIOCTOSHCTBA. UETHBIE U
HeuéTHble GyHKImu. [lepromueckue

OriepupoBaTh MOHATHSIMU: (QYHKITHS, CTIOCOOBI
3alaHus QYHKITUH, B3aUMHO 0OpaTHBIE
QYHKITMY, KOMITO3VITHST QYHKITHIA, Tpadrk
GyHKIMH, 00I1aCTh OIPEIENCHIS. U MHOKECTBO
3HAUCHUM QYHKIMH, HyTH (YHKITUH,
IIPOMEKY TKH 3HAKOIIOCTOSIHCTBA, JIMHEIHASL,
KBa/ipaTHYHAasL, JPoOHO-THHEHHAas U
crereHHast GyHKIMM. BRIIOTHATS
slIeMeHTapHbIe IIpeoGpa3oBaHus rpaduKoB
GyHKIWi. 3HATH U yMETh JIOKa3bIBaTh
YETHOCTD WITA HEUETHOCTD (PYHKITHM,

rpaduky. byHKIMH. TTpoMeKy TKH TIEPUOTMIHOCTD (YHKITUH, HAXOUTh
Cremennas 12 MOHOTOHHOCTH ()Y HKI[HIL. IIPOMEKY TKM MOHOTOHHOCTH (DY HKI[HM,
GYHKIHS C LETBIM Makcumy MBI 1 MUHUMY MBI QYHKITUFL.,| MaKCHMYMBI i MUHUMY MBI (y HKITUH,
OKA3aTEIEM HauGonbIiee u HauMeHbITIEe HauOoJIbIIee U HaUMEHbITIee 3HAUCHUE
3HauyeHue QYHKIMHU Ha IPOMEXKYTKe. | (QYHKIMM Ha IIpoMexyTKe. PopMyIMpoBaTh U
JIunetiHas, KBajpaTuiHas U JPoCHO- | WILTIOCTPUPOBATh rpaduuecKu cCBOHCTBA
TmHelHas QYHKIMH. DIeMeHTapHoe | JMHEWHOH, KBapaTUIHOM, ApoGHO-THHEHHOM
HCCIIe/[OBAHNE U IIOCTPOCHHUE U cTelneHHo# QyHKImit. Bripaxars
rpadukoB 3THX QyHKIE. CTeleHb ¢ | OpMyJIaMH 3aBUCHUMOCTH MEKTY
LIeNBIM ToKa3aTeneM. buroM BeNIMUMHAMU. 3HaTh OIIpe/IeIICHIE U CBOICTRa
Herorona. CrerenHast QyHKIMS ¢ CTEIICHH C I[EJIBIM [T0Ka3aTeNeM; 10 TXO0 I IO
HaTYPaIbHBIM U IIEITBIM (bopMy 3aITCH AEHCTBUTEILHBIX YHCEN IS
rokasareneM. Eé cBoiicTa U rpaduK | peIIeHus IPakTHIECKUX 3a/1a4 U
IIpeJICTaBIICHHUS JTAHHBIX
ApudmeTiieckuii KopeHb
HaTyPaIbHO CTEIIEHH U €T0
cBoticTpa. [IpeoGpazoBanus DopMyIMPOBATH, 3aIMCHIBATEL B
YHCTIOBBIX BRIPaKEHUH, COEPRaX| CHMBOJIMUYECKOH (POpMe U UCTIONB30BATh
ApudmeTHucckii CTEIIeH! ¥ KOPHU. VppalMoHanbHble | CBOICTBA KOPHS N-OH CTEIIeHH I
KOPCHB N-0if ypaBHeHus1. OCHOBHBIE METOIBI 11peoGpa30BaHusl BEIPa)KSHIE. Haxo;mvn,
15 PEITIeHHsT UPPaIMOHAIBHBIX PeITeHNsI UPPaIMOHATBHBIX YPaBHEHUIT ©
CTCTICHH. ypaBHeHuU#. PaBHOCIIBHEIE TIOMOIIBIO PABHOCHIIBHBIX IIEPEXO/I0B WU
HppanuonanbHbie TIEPEXO/IBI B PEICHIN OCYIIECTBIISLI IPOBEPKY KopHel. CTPOUTH
YpaBHCHHUA UppalMOHATBHBIX YPaBHEHU. rpaduk QYyHKIMU KOPHS -0 CTEIIEHU KaK
CoticTBa U rpaduK KOPHS N-0H o6paTHoH sl QYHKIWIK CTETICHH ©
cTereHy Kak QyHKIMU 0OpaTHOH HaTypalIbHBIM II0Ka3aTeieM
CTEIICHH C HaTypaJbHBIM
roKasareneM
DopMyMpOBaTh OIIpe/IeNIeHIEe CTEIIEHHU ©
CreneHs ¢ paroHaIbHBIM PaIMOHAIBHBIM [TOKa3aTeNeM. BBIIOIHAT
TIOKa3aTeleM U €€ CBOMCTRaA. 11peoGpa30BaHus YUCITIOBBIX BRIPaKEHMUIA,
TNokasarenapHas IoxazaTenbHasd QYHKIHS, €& COJlepKalUX CTENEHH ¢ PAlMOHATLHEIM
byHKIHS, 10 cBolicTBa 1 rpaduk. Mcronp3oBanue | IokasarereM. VICIons30BaTh UG POBLIE
IMokazaTeapHBIC rpaduKa QYHKIWI U1 PEIICHIS PECYPCHI LT ITOCTPOCHHS rpaduka
YPAaBHCHHS ypaBHeHuil. [lokazarenbHble TI0Ka3aTeNbHON QYHKIMM 1 U3yUeHUS e&
ypaBHeHus1. OCHOBHBIE METOIBI CBOMCTB.
PeITeHusI TIoKa3aTebHBIX YpaBHeHNM | HaXouTh pelteHus IoKasaTeIbHbIX
YpaBHEHUM
Jlorapudwm uncia. ColicTBa JlaBaTh ompezienenue TorapudmMa IucIa,
Jlorapugpmuuec- 18 norapudMa. JlecITUUHbIE 1 JIECATHUIHOTO U HATyPAIHHOTO JIorapudma.

Kas (QyHKLHL.

HaTypalbHbIE JIOTapU(PMBL
IIpeoGpa3zoBaHue BbIpaKeHHH,

Hcronp3oBath cBOKCTBA TOTapr(MOB IS
11peoGpa3oBaHus JIOTapU PMITIECKUX




Jorapudmuaec- COJIEPIKAIIUX JTOTaPUPMBL. BBIpaskeHuit. CTpOUTh rpaduK
KHUC YPABHCHHSA Jlorapudmmdeckas GyHKIWS, €€ JorapupMuUecKoil GyHKIMHU Kak 0OpaTHOH K
cBoiicTsa 1 rpaduk. Mcmonp3oBanue | ToKa3aTeNbHON U UCIIONB30BaTh CBOMCTBA
rpaduxa QyHKIMY VTS perieHus JorapupMUIecKoit GYHKIMH IS PEITICHIUS
ypaBHeHwit. Jlorapudmirdeckre 3ajad. HaxXouTh permeHrst TorapudMIIecKIX
ypaBHeHHs. OCHOBHBIE METOTbI VPaBHEHMUH ¢ TIOMOTIHIO PABHOCHIBHBIX
PeITeH s TOTapUPMITISCKIX TIEPEX0I0B WK OCYIIECTBIISII IPOBEPKY
ypaBHeHUH. PapHOCWIEHBIE KOpHel
TIepeX0 Ibl B PeIeHIN
JorapuMUUECKUX YpaBHEHUIA
CumHyc, KOCHHYC, TAHT'€HC U
KOTaHI'€HC YUCIOBOTO apryMeHTa. JlaBath OTIpeJieTIeHrIs CHHYca, KOCHHYCa,
APpKCHHYC, apKKOCHHYC U TaHT'€HCca ¥ KOTAHT€HCa TICIIOBOTO apryMeHTa,
ApKTaHT'€HC YUCIOBOTO apryMeHTa. a TaKKe apKCUHYCa, apKKOCHHYCa 1
Tpuronomerpu- TpHroHOMeTpHYecKas OKPYKHOCTh, | ApKTaHTeHCa YUCTIA.
YECKUE 2 1 OTIpefieTIeHre TPUTOHOMETPITIECKIK | [[PUMEHSTh OCHOBHBIE TPUTOHOMETPUUECCKUE
BBHIPAKECHHS U (GYHKITHH THCTTOBOTO apryMeHTa. bopMyITHI T TIPeoGpa3oBaHKIs
ypaBHEHHS OCHOBHBIE TPUT'OHOMETPUUECKHUE TPUTOHOMETPIIECKIX BBIPayKEHUIA.
¢dopmyieL [IpeoGpazoBanue ITprmeHsITH GOPMYITHI TPUTOHOMETPUH IS
TPUTOHOMETPIISCKIX BEIPKEHHMIA. | PellieHusI OCHOBHBIX THIIOB
PertieHrie TPUTOHOMETPHIECKIX TPUTOHOMETPIIECKIX Y PaBHEHUI
YpaBHEHUI
OrnepupoBaTh MOHS THSIMIU:
TocnenoBaTenbHOCTH, CIIOCOOH TIOCIIEIOBATENLHOCTh, CIIOCOOBI 3a1aHIS
3aJ[aHISI TIOCTIEIOBATELHOCTEN. TIOCITEIOBATENLHOCTEH, MOHOTOHHBIE 1
MeToJ1 MaTeMaTHIeCKOM HHAYKITMH. | OTpaHHYeHHbIE TI0CIIeJ0BATebHOCTI,
MOHOTOHHBIE U OTPaHIYEHHbIE HCCTIEIOBATh ITOCTIEIOBATEIFHOCTH Ha
TOCITeIOBaTeNLHOCTH. McToprs MOHOTOHHOCTB ¥ OTPaHHYeHHOCTh. [TomyyaTh
aHaM3a GECKOHETHO MalbIX. IIpeJICTaBIIeHIEe 00 OCHOBHBIX HIESIX aHaI3a
ApudMeTIraeckas ¥ reoMeTpIdeckas | GeCKOHEUHO MaTbX. JlaBaTh OlpejieieHIe
[Mocnenosarenn- IporpeccHy. BeckoHeUHO aprdMeTHIecKoH U reOMeTPHIECcKOH
HOCTH U 10 1 yOBIBAIOTAS] TeOMETPITIECKas mporpeccuu. J[okasbBaTh CBOMCTBA
IPOrPECCHH mporpeccust. CymMMa GeCKOHETHO aprpMETHIECKON 1 TeOMeTpUUecKoit
yOBIBAIOIIEH TEOMETPHIECKOM MIPOTPECCHH, HAXOMUTh CYMMY WICHOB
mporpeccud. JIMHeHHbIT 1 IIPOTPECCHUH, a TaK¥Ke CyMMY WICHOB
SKCIIOHEHIMATLHEIN pocT. Uncio e. | GeckOHeUHO YOBIBaIOIIeit TeoMeTPHISCKOM
DopMyIIa CIOKHBIX IPOTICHTOB. TIPOTPECCHH.
Hcronb30BaHue IPOTPECCH YIS Hcronb30BaTh MPOTPECCUH JUTS PEITICHIS
PeITeHusI pealbHbIX 3a1a4 3aJ1a4 MPUKIAIHOTO Xapaktep. [[puMeHsITh
MIPHUKIIATHOTO XapakTepa (bOPMYITy CIOKHBIX IIPOTICHTOB IS PETTIeHIS
3aJ1a4 U3 pealbHOM IPAaKTHKU
HenpeprIBHbIE QYHKITAH U UX
cBotictsa. Touka paspbBa. OrepupoBaTh MOHSTHIMU: (yHKITHS
ACHMIITOTHI TPaduKoB ¢yHKIHIA. HeTpephIBHAS Ha OTPe3Ke, TOUKa pasphbiBa
CoticTBa QyHKITIH HETIPEPHIBHBIX QYHKIMY, acUMITTOTa Tpadrka QyHKIHI.
Ha oTpeske. MeTo | HHTepBaloB sl | [IpUMeHsITh CBOMCTBA HEPEPhIBHLIX QYHKIMI
perreHusl HepaBeHCTB. [IpuMeHeHre | ULl pereHus 3a1a4u. OneprpoBaTh
CBOMCTB HETIPEPHIBHBIX DYHKIIUN TS| TIOHSTHSIMIL ITepBast K BTOPasi IIPOU3BO THHIE
Henpepoisabie pertienust 3anay. [leppast U BTOpast (bYHKIMH, TIOHUMATh QH3UUECKU U
byHKIUH. 20 1 TIPOU3BOTHBIE (DYHKIIHH. TEOMETPHUUYECKU CMBICIT TIPOH3BO,THON,
TTponssoaHas OrpesieneHue, reoMeTPIIECKHI U 3aICHIBATH YPaBHEHHE KacaTeIbHOU.
bU3MIECKHit CMBICIT IIPOU3BOTHOMA. BBIMUICTATH IPOU3BOTHBIE CYMMBIL,
VpaBHeHHe KacaTeNnbHOM K TpadyKy | IPOU3BEICHUS, YACTHOTO U CIIOKHOM
byHxrvm. TTpon3Bo THbIe byHxIvm. M3ydath IpOU3BOTHbIE
SIIEMEHTAPHBIX (YHKITHIA. SIeMeHTapHBIX QyHKIwi. Hcons30BaTh
TIpom3BO THASI CY MMBI, reoMeTpUdecKuil U HI3UUECKHUIT CMBICT
IPOM3BEICHNSI, YACTHOTO U TIPOM3BOTHOMN JIIS PEITIeHII 3a1a4
KOMITO3VITIH (pyHKIH
Hosropenue, OCHOBHBIE TIOHATUSI Kypca alreOphl 1| 1IpHMEHATH OCHOBHBIE IIOHATHS Kypca
obob1eHue, 5 1 Havajl MaTeMaTHIecKoro ananmsa 10 | anreGphl M Hadal MaTeMaTHIecKOTO aHaIH3a
CHCTCMATH3AIIH Kiacca, 0600TIeHre U JUTSL PEITeHusT 3a,1a4 U3 PeabHOM KU3HI U
SHAHHMA CHCTeMAaTU3aITis 3HAHUH JPYTUX TIKOIHHBIX IPEIMETOB
OBLIEE
KOJIMYECTBO
136 10
YACOBIIO

[TPOI'PAMME




11 KUIACC

Ko/m4ecrso
Ne Hanvienosarnme acos OcHoBHBIE BHABI AESITEILHOCTH
pPa3aeyioB 1 T€M OcHoBHOE COACPKAHNEC
n/n Konrp. 00y1JAIOmmIXcst
IIporpaMmbI Bcero
padoThI
CTpouTh rpadK KOMITOZUITY QYHKITHIA C
TIOMOIIBIO BIIEMEHTAPHOTO UCCIIEIOBAHMS U
IIpuMeHeHue IPOU3BOTHON K CBOMCTB KoMITO3HIMH. CTPOUTH
HCCIIeIOBaHUIO (YHKIMI Ha reoMerpudeckue o0paspl ypaBHEHU U
MOHOTOHHOCTB U SKCTPEMYMBL HEPaBEHCTB Ha KOOP/JUHATHO ITIOCKOCTH.
Haxosxienure HauGoIbINero u Hcronp30BaTh IPOU3BOTHYIO IS
HAUMEHBITIET0 3HAYECHUS HccIe[oBaHus pyHKIMM Ha MOHOTOHHOCTE U
Uccrnenosanne HEIIPEPHIBHOM QYHKIMHU Ha OTPe3Ke. | BKCTPEMYMBI, HAXOMTh HaHOOIbITIee U
yHKIIHiL ¢ IIpuMeHeHue IPOU3BO/THON ISt HauMeHbITIee 3HauUeHHs QyHKIMH
1 22 1 HaxOICHUS HAWTYYIIErO PEIEHHs Bl HEIPEPHIBHOM Ha OTPE3KE, CTPOMTH IPadHKH
TOMOMIBIO TIPUKTIA THBIX 3aj1a4ax, ULt GyHKIWMIT Ha OCHOBAHUH IIPOBEIEHHOTO
TPOHU3BOIHON OIIpEENICHIS CKOPOCTH Y YCKOPEHUSI | HCCIIEI0BaHNS. FICIIONb30BaTE IIPOU3BOTHY IO
Tpoliecca, 3a[JaHHOT0 GOPMYIIOHN WK | IS HAXOXKIEHHUS HAVITy UIlero PEIeHs B
rpaduxom. Komriozuimst GyHKIMIA. | IPUKIIQHBIX, B TOM YUCTIE COLUAIBHO-
T'eomerprdeckue 06pa3bl ypaBHEHUY | SKOHOMHUYECKUX, 3a/a4ax, /IS OIIPEIeTIeHUs
Y HEPaBEHCTB Ha KOOP/MHATHOM CKOPOCTH U YCKOPEHHS IIpoliecca, 3a/[aHHOTO
IDIOCKOCTH dopmynoit wiu rpadukom. Ilomyuars
IIpeJICTaBIICHUE O IIPUMEHEHHUH IIPOU3BOTHOH
B Pa3IMUHBIX OTPACIISIX 3HAHUN
IIepBooOpazHast, OCHOBHOE CBOMCTBO
niepBooOpasHbIX. [lepBooCpasHble
sneMeHTapHbIX QyHKImiL. [lpapmwia | OnepupoBaTh HOHATUSIMU: IIEpBOOOpa3Has U
HaxO0’K/IeHUS 1IepBOOOPa3HBIX. OLIpe/IeTIEHHBIN UHTerpal. Haxoaursh
Warerpan. ['eomeTpuueckuii cMBICIT | IIepBOOOPasHbIE SEMEHTAPHBIX QYHKIWMI 1
UHTerpasa. BeruucieHue BBIUMCIIITH HHTErpal 1o Gopmyiie HproTtoHa—
OIIPEJIENIEHHOTO HHTErpasia 10 Jletibamita. HaxoquTh I01oma iy IMocKuX
9 IlepBoobpaznas u 12 1 dopmyne Herotona— JleiiGuuia. buryp 1 0GBEMBI TeII ¢ IIOMOIIBIO
UHTETpa IIpumveHeHue uHTErpaa s OIIPE/IETIEHHOTO MHTerpasia. S3HAKOMUTHCS €
HaxOK/IeHU IUIOMIA el INTOCKUX MaTeMaTHIeCKUM MO/IeTUPOBAaHIEM Ha
¢buryp u 06EMOB TeoMeTpHUecKuX | IpuMepe i GepeHIMaIbHBIX YPaBHEHHUH.
Ten. [Ipumeps! pereHwit Tlony4aTs 1Ipe/icTaBlIeHHE O 3HAYECHUI
b depeHITMATbHBIX YPaBHEHUEH. BBEJICHUS [TOHSTHS MHTETpajla B Pa3BUTUH
Maremarrueckoe MOIETHPOBaHUE MaTeMaTHKU
PeabHBIX IIPOIECCOB € IIOMOITIBIO
JuhdepeHIMATHHLIX Y PaBHEHUH
Hcronp3oBath 1UPPOBBIE PECYPCHI IS
TIOCTPOEHMUSI TPaUKOB TPUTOHOMETPHYECKUX
Tpabuku TpHroHOMETpHYECKHE (y X (GYHKIMHU U U3yUeHUS UX CBOHCTB. Permath
. . | TPUTOHOMETPUYECKHUE YPaBHEHUS U
TPUTOHOMCTPH- cBoficTsa  rpaduii. OTGOp KOPHEH |- oy IMecTBIATS 0T6Op KOpHEit ¢ MOMOIIBIO
4eCKUX (PYHKIMH. PHUTOHOMCIPUHCCIIIX YPABHEIIH ¢ TPUTOHOMETPUYECKOH OKPY KHOCTH.
3 14 1 TIOMOIIBIO TPHTOHOMETPHYECKOM
Tpuronomerpu- OKPYKHOCTH, IIpuMersTs GOPMYIIBI TPUTOHOMETPHUH IS
YECKUE Pernenne TpUroHOMETPHYECKUX PEIHCHH OCHOBHBIX THIIOB
HEPABEHCTBA HepaBEHCTH TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcronp3oBath 1UPPOBBIE PECYPCHI IS
TIOCTPOEHUS U HCCTIEI0BaHUS TPadUKOB
ymEInIH
IIpuMeHsITH cBOICTBA TIOKa3aTeIbHON U
OCHOBHBIE METOIBI PEIICHUS JorapupMUIEcKoit QYHKIMI K PEITICHUIO
Hppauwmonasns- TIOKa3aTeNbHBIX ¥ TOTapUPMUIECKUX | TT0Ka3aTeIbHBIX U JTOTapUpMITIECKUX
HBIE, HepaBeHCTB. OCHOBHBIE METOIBI HepaBeHCTB. OG0CHOBATh PABHOCUITBHOCTh
4 OKA33TCIBHEIC I 24 9 PEITIeHHsT UPPaIMOHAIBHBIX TIepexo0/10B. Pemarth UpparmoHaIbHbE U
HepaBeHCTB. | padpuueckue MeTopl | KOMOMHMPOBaHHBIE HEPABEHCTBA, C IIOMOIIHIO
norapumudec- DEIIeHNST HPPAIMOHATBHBIX, PaBHOCHIBLHLIX IIEPEX0 0B, HCIIONL30BaTh
KHE HCPABCHCTBA IOKa3aTeNbHBIX U ToTapUPMIUecKuX | TpaduuecKrie METO b ¥ CBOMCTBA BXOISIIHX B
ypaBHEHU U HEPaBEHCTB ypaBHEHUE WM HEPABEHCTBO (YHKITHIH JUTS
peIeHus 3a, a4
KowmiutekcHple unca. OriepupoBaTh MOHITHSIMU: KOMITIEKCHOE
AsreGpanyeckas 1 YHCIIO U MHOKECTBO KOMILIEKCHBIX HHCEIL.
TpUroHoMeTpuyeckast Gpopmpl 3armcy| 1IpeacTaBiIiaTh KOMIUIEKCHBIE YHCTIa B
5 KomriexkcHbie 10 1 KOMIUIEKCHOT'O UHCIIA. anreOpanyieckoi U TPUTOHOMETPHYECKON
qUCIa ApudmeTiieckue onepargy ¢ ¢dopme. BemonHsITh apudmMeTHIecKre
KOMIUIEKCHBIMU YHCIIAMH. orieparyu ¢ HuMu. M306paxkaTh KOMIUIEKCHBIE
Wzo6pakeHne KOMIUIEKCHBIX YHMCET | HHCIa Ha KOODMHATHOM INIOCKOCTH.
Ha KOOP/MHATHOH INIOCKOCTH. ITpumensiTs opmyry MyaBpa U 1oiryyars




Gopmyna Myaspa. Kopru n-oit
CTEIICH! U3 KOMITIEKCHOTO YHCIIa.
IIpuMeHeHre KOMITIEKCHBIX YHCe
VIS petieHus QU3NUECKUX U
TeOMETPUYECKUX 3a,/1a4

IIpeJICTaBIICHHE O KOPHSX N-OH CTEIIeH! U3
KOMIUIEKCHOT'O YHCIIa. 3HAKOMHTHCS C
IIpUMEpaMH IIPUMEHEHUS KOMITIEKCHBIX YHCEN
VIS pETIEHUs] TeOMETPUUECKUX U (PU3UIECKUX
3a/1a4

Harypaneasie n

HarypanpHble U 1ienble umca.
IIprMmeHeHye IPU3HAKOB ISTUMOCTH
nensix uncenn, HOJ u HOK,

OriepupoBaTh MOHSTHSIMU: HATYPATbHOE U
TIEI0€ YUCII0, MHOKECTBO HATYPAbHBIX U
LENBIX urcen. Mcronp30BaTh MPU3HAKU
JIETUMOCTH TIEJIBIX YHCEN, OCTATKH 10

LIETIBIE YUCTIA OCTaTKOB TI0 MOJIYJIIO, allTOPUTMA Mo iy, HOJT u HOK HaTypalbHBIX UHCEIL,
EBxnmuma 1y perienns 3a1a4 B anroput™ EBKIMA J71s1 PEIIEHMs 3a,a4.
LIETBIX YUCTIaX 3anmcrBaTh HaTy paJIbHBIE YHCIIA B PA3IINIHBIX
TIO3UIMOHHBIX CUCTEMAX CUMCIICHUS
CucreMa U COBOKYITHOCTb OnepupoBaTh IMOHATUAMU: CUCTEMA U
ypaBHEHUH. PaBHOCWIBHBIE CHCTEMBI | COBOKYIIHOCTh YPABHEHUI M HEPABEHCTB,
U CACTEMEICIEACTBHSL. OCHOBHBIE PpelIeHNe CUCTEMBI WM COBOKYITHOCTH,
CucremMbt METO/IBI PENIEHNS CUCTEM 1 PaBHOCWIBHBIE CUCTEMBI M CUCTEMBI-
PaLMOHATBHBIX, COBOKYITHOCTEH palOHAIIBHEIX, crencTBys. HaxoUTe pelleHns cucreM U
u OHAIIHBIX, TIOKA3aTEIBHEIX U | COBOKYITHOCTEMN LIENEIX PAIAOHATIBHEIX,
HPPATHOHATIBHBIX ppar > . Y I parm >
12 1 JOTapupMUUECKIX Y PaBHEHHE. HUpPaIMOHAIBHBIX, TI0Ka3aTeIbHBIX U
TOKA3aTCIbHBIX U IIpuMeHeHHe ypaBHEHUH, CUCTEM U | JIOrapr(MHUIECKUX YPaBHEHUI 1 HEPABEHCTB.
J'IOFapI/I(bMI/I‘leC- HEPABEHCTB K PEIICHUIO IIpumMeHsITH cCHCTEMBI YpaBHEHUHN K PEITICHHUIO
KUX VPaBHCHUH MaTeMaTHYeCKUX 3ajiad U 3a1a4 13 TEKCTOBEIX 3a71a4 M3 Pa3IMUHBIX oOIacTe
PpasIMUHBIX o0acTel HayKu U 3HAHWN U peallbHON JKU3HH,
peaNbHON KU3HU, UHTEPIIPETAISL HMHTEPIIPETUPOBATH 10Ty YEHHBIE PETIICHMS.
TIOTyYEHHEIX PE3YJIETATOB Hcnonp30Bath 1UGPOBBIE PECYPCh
BriGuparts criocol pelieHns palMoHaIbHBIX,
HpPalMOHAILHBIX, TI0Ka3aTeIbHEIX,
ParmoHanbHEIE, MppalioHaIbHBIE,
JOTapuPpMUIECKUX U TPUTOHOMETPUUECKUX
TI0Ka3aTelbHbIE, TorapupMUIECKUE U .
YPaBHEHUH U HEPABEHCTB, COAEPKAIIIX
TPUTOHOMETPHUECKHE Y PABHEHNS,
MO/IyJI1 U ITapaMeTpsl. [IpuMersITs
HEPABCHCTBA 1 CHCTEMI ¢ apUIeCKUe U aHATUTHYECKHUE METOIBI JUTS
3axauu ¢ napamerpamMu. [loctpoenne u P 9
16 1 PpelleHus] YpaBHEHHMI U HEPaBEHCTB ¢
napamMeTpamMu HUCCJICIOBaHMEC MAaTEeMAaTHICCKHUX
9 N TapaMeTpaMy, a TaKKe UCCIIE[0BAaHNE
MOJIeNIeH peallbHBIX CUTyalvi ¢ o
9 GYHKIMIT METOIaMI MaTeMaTHIECKOTO
TIOMOIIIBIO YPaBHEHUH, CHCTEM
9 a"amza. CTPOUTh U UCCIIET0BATh
YPaBHEHUH U HEPABEHCTB C 9
ADAMCTDAMIL MaTeMaTHIeCKUe MOJIENN PeallbHbIX CATY allvii
P ! C TIOMOIIIBIO YPaBHEHUH, HEPABEHCTB U CUCTEM
¢ IapaMeTpaMu
MogempoBarh pearlbHEIE CUTYAlUN Ha S3bIKE
anreOphl, COCTABIIITh BEIPAXKEHWS, Y PAaBHEHNS,
[MoBTOpEHUE HEPABEHCTBA U UX CUCTEMBI II0 Y CIIOBHIO
>
060Bme e OCHOBHBIE IIOHSTHS M METOJIBI Kypea,| 3aJjaud, ACCIIEN0BATh II0CTPOEHHBIE MOJEIHN ©
i 16 2 0000IIEHNE U CUCTEMATH3AL S HCTIONB30BAHUEM allllapara alureOpEl,
CUCTCMaTH3aA 3HAHUHU HMHTEPIIPETUPOBATE IOy YeHHEIA pe3ylbTar.
SHaHUU TTprMeHsITH QYHKIN TS MOICTTUPOBAHIS 1
HCCIEI0BAHN PEabHEIX IIpolieccoB. Pelnars
TIPHAKJIAJHBIE 3aJ1a4H,

[TPOI'PAMME




PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
MHNOACHUTEJIBHAA 3AIINCKA

I'eomerpus siBnsieTcst OMHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpPEeHETO 00IIero oOpa3oBaHms, TAK KaK
o0ecrieuynBaeT BO3MOXKHOCTh M3Y4YEHHUs TUCLUIUINH €CTECTBEHHO-HAYYHON HANPAaBJIEHHOCTH U NIPEAMETOB
IYMaHUTApPHOTO IHMKJIA. [IOCKONBKY JIOTHUECKOE MBIIUICHHE, (GOpMHUPYyEeMOe TpPH  H3yUEHUH
00yYarOIUMHUCS TTOHATUIHBIX OCHOB T'€OMETPHH, MPH JOKA3aTENbCTBE TEOPEM M MOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEPKACHUM MpU peIleHUH IeOMEeTpUYECKUX 3ajad, yMEHHE BBbIIBUIATb U ONpPOBEPraTh
TUIOTE3bl HEMOCPENCTBEHHO MCIOJb3YIOTCS NPU pELIeHUU 3a7ad €CTECTBEHHO-HAy4yHOro IMKJIa, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Lenp ocBOeHUs1 mporpaMmMbl yueOHOToO Kypca «I'eomerpust» Ha yriyOlI€HHOM ypOBHE — pPa3BUTHE
WHIMBUAYAIBHBIX CIIOCOOHOCTEH OOydarommmxcsi NMPH M3YYEHWH TEeOMETPUH, KaK COCTaBJIIIOLLIEH
npeaMeTHoM obnactu «MaremaTtrka U nHpOpMATHKa» depe3 obecreueHne BO3SMOXKHOCTH PHOOPETEHHS
U UCTOJb30BaHUs Oosiee TyOOKHX TeOMETPHUECKUX 3HAHWUH M AEHCTBHM, Celu(pUIHBIX reOMEeTPUH, U
HEOOXOIUMBIX ISl YCHEITHOro Npo(eCCHOHANBHOTO OOpa30oBaHMs, CBS3aHHOTO C HCIOJIb30BAHHUEM
MaTeMaTHKH.

[IpropureTHBIMU 3afa4aMHM Kypca Te€OMETPUH Ha YIIyOJIEHHOM YpOBHE, PACLIMPSIOIINMU U
YCHJIMBAIOIIUMH KypC 0a30BOTO YPOBHS, SIBJISFOTCS:

pacuIMpeHne NPEACTaBICHUS O TeOMETPUM KAaK 4YacTH MHPOBOH KyJbTYpbl U (HOPMHUPOBAHHUE
OCO3HaHHUsl B3aMOCBSA3U N'€OMETPUH C OKPYIKAIOLUM MHPOM,

¢dbopMHupOBaHHE MPENCTABIECHHUS O MPOCTPAHCTBEHHBIX (PUTYPAX KaK O BAKHEHIIINX MATEMATHIECKUX
MOJIEJISIX, TO3BOJISIIOLIMX OIKChIBATHL W M3y4yaTb pasHble SBJEHUS OKPYJKAIOLIEro Mupa, 3HaHUe
MOHSATUIHOTO anmapara 1o pasaeny «CtepeoMeTpusyy yueOHOTro Kypca reOMeTpHH;

dbopMupoBaHHE yMEHHs BJIAAETh OCHOBHBIMU IOHSTHUSMH O MPOCTPAHCTBEHHBIX (PUTypax M HX
OCHOBHBIMH CBOWCTBAMH, 3HAHHE TeOpeM, (OPMYJI U YMEHHE UX TPUMEHSTh, yMEHHS IOKa3bIBATh TEOPEMBI
U HaXOJHUTb HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a/1ad,;

¢dbopMupoBaHHE YMEHUS PACIIO3HABATH HA YEPTEIKAX, MOJEISIX U B PEallbHOM MHPE MHOTOTPaHHUKU
U TeJla BpallleHus,, KOHCTPYHUPOBaTh reOMETPUUECKHE MOJIETIH,

dbopMupoBaHHE TOHUMAHUS BO3MOJKHOCTH aKCHOMATHYECKOTO MOCTPOCHHS MAaTeMaTHYECKUX
Teopuil, GOpMUPOBAHHE TOHUMAHUS POJIH AKCHOMATHKH MPH MTPOBEACHUHN PACCy KISHHIA,

dbopMupoBaHHE YMEHHs BIAaJeTh METOAAMH JOKA3aTeNIbCTB M AJITOPUTMOB PELICHUs, YMEHHS WX
MIPUMEHATD, IPOBOJUTH JOKA3aTENbHbIE PACCYKIEHHUS B XOJI€ PELIEHUS CTEPEOMETPUUECKUX 3a71a4 1 337124
C TPAKTUYECKUM CONEepKaHueM, (POPMHUPOBAHHE MPEACTABICHUS O HEOOXOAUMOCTH AOKA3aTENbCTB MPHU
O0OCHOBAaHMM MAaTEMAaTUYECKUX YTBEP)KICHHH M POJNM AKCHOMATHKHM B TPOBEOCHHM J1€AYKTHUBHBIX
paccy KIAEHHI,

Pa3BUTHE U COBEPLICHCTBOBAHUE MHTEJJICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH O0y4YaroIInxcs,
MO3HABATENbHON AKTUBHOCTH, HCCIEAOBATENbCKUX YMEHMH, KPUTUYHOCTH MBILUIEHUS, HUHTEpeca K
U3y4YEeHUIO TeOMETPHH,

dbopmupoBanne (yHKIIMOHATBHONH T'PAMOTHOCTH, PEJIEBAHTHOW M€OMETPUH: YMEHHs PacliO3HABATh
NPOSIBJICHUS] T€OMETPHUYECKHX TMOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX JKU3HEHHBIX
CUTyallMsIX Y TpPU HW3YUYEHUH JPYrUX Yy4eOHBIX TPEAMETOB, TNPOSBIEHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJEeNUPOBaHMs peajibHbIX CHUTyaluil, MCCIENOBaHUS IIOCTPOCHHBIX MOJeNeH,
MHTEPIIPETALUU MOJNYUEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMU CONEPIKATENIbHBIMU JUHUAMU ydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
ABJAOTCA: «IIpsiMBbIE U MIIOCKOCTU B IPOCTPAHCTBE», « MHOrorpanHukmn», « Tena pammenus», < Bexrope! u
KOOpPAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

Cohopmymupoannoe Bo DPI'OC COO T1peboBaHMEe «yMETb ONEPUPOBATH MOHSITHIMWY,
pelIeBaHTHBIMH Te€OMETPHUH Ha YriyOnéHHOM ypoBHe oOydenus B 10—11 kjaccax, OTHOCHUTCS KO BCEM
COZIEPIKATENBbHBIM JIMHISIM y4eOHOTrO Kypca, a GOpMHUpOBaHUE JIOTHYECKUX YMEHHH paclpenesseTcs: He
TOJILKO IO COAEpKaTeIbHBIM JHHHMAM, HO W 1o romam oOydenus. Copnepxanue oOpa3oBaHMA,
COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTataM ocBoeHuss DenepanbHoil  padoueil  mporpammsl,
pacrpeneNéHHbIM IO TOAaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHLHUIHAIBHBIM BOIPOCaM O0yHaroIuecs: oOpaiainch HEOTHOKPATHO. JTO MO3BOJSIET OPraHU30BAaTh
OBJIaJIeHHE TEeOMETPUYECKMMHU TMOHATUSIMM M HaBbIKAMM IIOCJIENOBATENIbHO U IIOCTYMNATENbHO, C
COOMOIeHNeM TPUHIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO CHUCTEMY



reOMETPUUYECKUX MPEACTAaBIEeHUH OOydarommxcs, pacmupsss W yroiyomsss e€, o0pasys MpodYHbIe
MHO>KECTBEHHBIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBusi ans nuddepeHumannu  OOy4YEHHs, IOCTPOSHHMS  MHAMBHIYaJbHBIX
oOpas3oBaTeNbHBIX NporpaMM, odecneunTh YrIyONEHHOE H3yUeHHE TeOMETPUH KaK COCTAaBJIIOLIEH
yaeOHOro npenmera «MateMaTnkay;

MOATOTOBUTH OOYHAIOLINXCS K MPOJOJDKEHUIO M3YYEHUSI MAaTEeMAaTHKHU C YYETOM BbIOOpa Oyayruein
npodeccun, obecreunBas MPeeMCTBEHHOCTh MEXKAY OOITUM U MpodecCroHaIbHBIM 00pa3OBaHUEM.

Ha usyuenune yuebHOro xypca «l'eomerpuss» Ha yriayonéHHOM ypoBHe orBoauTcs 204 vaca: B 10
knacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZEINI0).

COAEP)KAHUE OBYYEHUA

10 KUIACC

IIpsimble U NJIOCKOCTH B POCTPAHCTBE

OCHOBHbIE TOHSTHS CTepeoMeTpuu. Touka, MpsiMasi, TUIOCKOCTb, MpocTtpaHcTBo. Ilonstue o6
AKCMOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUU U CIAEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MpsIMBIX B NPOCTPAHCTBE. MEPECEKAOIIMECs, MapajljleNbHble U
ckpemuBarommecss npsimble. IlpusHakm ckpemuBarOIUXcst MNpsMbIX. [lapannenbHOCTE NPsIMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE. MapajulesibHbIEC MPAMBIE B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSMBIX,
NapajuIeNIbHOCTh MPAMOI U 1utockocTH. IlapannenbHoe u LEHTpaIbHOE MPOESKTHPOBAHUE, N300pakeHUe
¢uryp. OCHOBHBIE CBOWMCTBA MapajUIeIbHOrO MpoekThupoBaHus. M3obpaskenue ¢Guryp B mapajieabHON
MPOEKLUMU. YTINIBI C COHANpAaBICHHBIMH CTOPOHAaMH, YIOJ MEXAy IMpPsIMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTE IUJIOCKOCTEH: MapajuleNibHblE IUIOCKOCTH, CBOMCTBA MAapajuUIeNbHBIX IJIOCKOCTEH.
[IpocTteiime npocTpaHCTBEHHbIE (DUIYpbl HAa IUIOCKOCTH: TETPA’3[p, MNapajuieNiennumnes, NOCTPOCHHE
CEUYCHUI.

IlepnieHAUKYJIAPHOCTD MPSIMOM U IJIOCKOCTU: IEPIIEHAUKYJIIPHBIE IIPSIMBIE B IPOCTPAHCTBE, IIPSIMBIE
napajuiebHble U NEPIEHANKYISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHANKYJIIPHOCTH NPSIMON U TUIOCKOCTH,
TeopeMa O MpsIMON MepHeH UKy JISIpHO miockoctu. OpToroHanbHoe npoekruposanue. Ilepnenaukynsap u
HAKJIOHHBIE. PACCTOsIHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSIHHE OT MPsIMOM OO IJIOCKOCTH, MPOEKLUsS
burypsl Ha TIOCKOCTh. IlepmeHAMKYJSIPHOCTh TUIOCKOCTEH: TPU3HAK MEPIEeHANKYJSIPHOCTH JABYX
miockocten. Teopema 0 TpEX NepNEeHAUKY JISIpax.

VYrnel B IPOCTPAHCTBE. YIOJ MEXNY MPAMON U IUIOCKOCTBIO, ABYTPAHHBIN YIOJ, JUHEUHBIN yroJ
IBYTpaHHOro yria. TpéxrpaHHbIil 1 MHOrOrpaHHble yripl. CBOMCTBA IVIOCKHX YTJIOB MHOMOTPAHHOI'O yIIa.
CpolicTBa IUIOCKUX W ABYIPAaHHBIX YIJIOB TPEXTPaHHOro yrija. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOrO yIJa.

MHOrorpaHHUKH

Bunsl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. lIpusma: n-yronpHas npusma, npsmas #
HAKJIOHHAs TPU3MbL, OOKOBask W TIOJIHAs TOBEPXHOCTH Mpu3Mbl. llapannenenwmen, mpsMOyTrOJIbHBIN
napajiesaenumnesa u ero csoicrsa. Kparyaiimue myTy Ha MOBEPXHOCTH MHOTOTpaHHUKaA. Teopema Diinepa.
IIpoctpancrBenHas teopema [Iudaropa. Ilupamuna: n-yrojgpHas mupaMuaa, NMPaBUIIbHAS U yCEUEHHAS
nupamunbl. CBoiicTBa pédep M OOKOBBIX IpaHel MPaBMIIbHONW nMUpaMuzbl. [IpaBUIbHBIE MHOTOTPAHHHUKH:
MpaBUjIbHAs NMpU3Ma W IPAaBUJIbHAS NMHPAMHUIA, NPABUJIbHAA TPEYrOjbHAs NMHUPAMHUIA U NPABWIBHBIN
TeTpasap, kyd. IlpencraBnerne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAEKAIP U HKOCAdP.

BrrucieHne 51eMEHTOB MHOTOTPAHHUKOB. péOpa, nuaroHamu, yribl Ilmomans OoxoBoi
MOBEPXHOCTH U TIOJHOH MOBEPXHOCTH MPsIMOW MPHU3MBI, IUIOMIAAb OCHOBAHUH, TeopeMa O OOKOBOM
MOBEPXHOCTH MPsiMOH npu3mbl. [1no1mans 60KOBOM NOBEPXHOCTH U TOBEPXHOCTH MPABUIIBHON MUPAMUIBI,
TeopeMa O IJIOIAAN YCEUEHHON MUPaMUADL.

CumMeTpHs B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH NMPaBUIbHBIX MHOTOIpaHHUKOB. CHMMeETpUsI B
MPaBUJIBHOM MHOIOIPAaHHHUKE. CHMMETpUs MapajulesielIuNnena, CHUMMETPUs [PaBUIBHBIX IIPU3M,
CUMMETpPHs MPaBUJILHON MUPAMUBL.

BekTophI N KOOPAHHATEI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B MPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEAPHbIE, COHAMNPABJICHHbIC W MPOTUBOIOJIOXHO HANpPaBJICHHBIE BEKTOPBL PaBEHCTBO BEKTOPOB.



JleicTBUS C BEKTOpaMU: CJIOKE€HUE U BbIUUTAHHE BEKTOPOB, CYMMa HECKOJbKHMX BEKTOPOB, YMHOXEHUE
BeKTOpa Ha uyucyuo. CBoiicTBa clokeHUs BeKTOpoB. CBOICTBa yMHOXKEHHUsI BekTopa Ha uucio. [lonarue
KOMIUTaHapHble BeKTOpbl. llpu3Hak kommiaHapHOCTH Tpé€x BekTopoB. llpaBuio mnapasienenunena.
Teopema 0 pasznokeHMM BeKTOpa MO TPEM HeKOMILIaHapHbIM BekTopaM. IlpsMoyrospHas cucrema
KoopauHat B mnpocTtpaHcTBe. KoopauHatel BekTOopa. CBs3b MeXAy KOOpPAMHATaAMH BeKTOpa U
KOOpAMHATaMU TOYEK. YTOJ Mexay BekTopamu. CKaJsipHOE MPOU3BENEHUE BEKTOPOB.

11 KUIACC

Tena BpameHnus

[ToHsTHS: UMIMHIPUYECKAs] TTOBEPXHOCTh, KOHHMYECKAs MMOBEPXHOCTD, cheprudeckasl TOBEPXHOCTD,
obpasyromue noepxHocTeil. Tenma BpalmeHus:: UMIMHIAP, KOHYC, YCEYEHHBIH KOHyC, cdepa, map.
B3aumnoe pacnonoxenne chepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. UzobpaxkeHue Ten
BpAIlEeHUs HAa TUIOCKOCTH. Pa3pépTka mumHapa u konyca. Cummerpust cepsl u mapa.

O6bém. OcHOBHBIE CBOIICTBA 00BEMOB Tel. Teopema 06 00BEME PSIMOYTOIBHOTO MapaljIeNienumnena
u cnenctBus U3 Heé. OObEM NPsIMOI M HAKJIOHHOM MPU3MBI, IIMIUHIPA, THpaMuIbl U KoHyca. O0BEM mapa
U [IapOBOTO CErMEHTA.

KomOuHaiuu Ten BpameHus: ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BIiMiCaHHAS B LIMJIMH/IP, OMMMCAHHAST OKOJIO
mmHAapa. [lepeceuenne cdeps! u mapa ¢ iockoctero. Kacanue mapa u cdeprl mockocTero. [lonsaTue
MHOTOTPaHHHKA, OITUCAHHOTO OKOJIO chephl, chepbl, BMUCAHHONW B MHOTOTPAHHHK HITH TEJIO BPALICHUSI.

[Tnommane MoBepXHOCTH LMJIMHAPA, KOHYCa, IIoans cepbl 1 e€ yacteil. [lonodue B mpocTpaHcTBe.
OtHomenue o0OBEMOB, TUIOmAnel moBepxHOCTeH momobubIXx ¢uryp. I[lpeobpaszoBanue mnomodus,
roMoTeTus. Pelenne 3ana4 Ha MIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOMIOB.

ITocTpoeHne cedyeHHMii MHOTOTPAHHUKOB W TEJl BPAIICHUS: CEYSHHs LWINHIApa (mapajuieibHO U
MEPIICHIUKYJIIPHO OCH), CeYeHUs] KOHyca (TapajiebHble OCHOBAHUIO M MPOXOAIINE Hepe3 BEPIIHHY ),
CEUYEeHHs Iapa, METOAbl MOCTPOEHUS CEUCHUI: METOHA CJIENOB, METON BHYTPEHHETO MPOEKTUPOBAHUS,
METOJ] IEPEHOCa CEeKYyLIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B mpocTpancTee. Onepanuu Haj BekTopaMu. BexkTopHoe ymMHOXkeHHe BeKkTopoB. CBOMCTBa
BEKTOPHOTro yMHOXKeHus1. [IpsiMoyronbHasi cuctemMa KOOpAUMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
Paznoxenne BekTopa no 6azucy. KoopanHaTHO-BEKTOPHBINM METOJ TIPU PEIIEHUN T€OMETPUIESCKUX 3a1aY.

JBHKEHHUs B MPOCTPAHCTBE

Hsuxkennst npoctpaHcTBa. Orobpaxkenws. JIBuxkeHuss u paBeHCTBO (uryp. OOmwme cBoONCTBa
IBW)KEHUN. BUnibl IBMOKEHUI: apaiieNbHbIA NEPEHOC, LEHTPAIbHAs CHMMETPHS], 3€pKaJIbHAsI CAMMETPHS,
noBOpOT BOKPyT npsimoit. [IpeoOpazosanus mogodus. [Ipsimast u cdepa Diinepa.

ITAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «I'EOMETPHSI»
(YIVIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHMUA

HPEAMETHBIE PE3YJIBTATHI

K xonny 10 kaacca o0y4aromuiics HAyYUTCS:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TMOHSTHSAMU CTEPEOMETPUM TIPU PEIIeHHH 3a1ad |
MPOBEACHUH MAaTEMATHUYECKUX PACCY KICHHUIA,

® [PUMEHSTb AKCHOMBI CTEPEOMETPHHU U CIAEACTBUS U3 HUX IIPU PELICHUH T€OMETPUIECKUX 33/,

e kjaccuUIMPOBATH B3aUMHOE PACIOJNIOKEHUE TMPSIMBIX B MPOCTPAHCTBE, ILIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOIHO OMEPUPOBATDH MOHSATHUSIMH, CBI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE. MEKAY TPSIMBIMU
B MMPOCTPAHCTBE, MEXKAY MPSAMOUN U MJIOCKOCTHIO;

e CcBOOOIHO OMEPHUPOBATH MOHSATUSIMU, CBSI3aHHBIMH C MHOTOTPAaHHHKAMU,

e CBOOONHO pAacMO3HABaTh OCHOBHbIE BHAbl MHOTOIPAaHHUKOB (MpU3Ma, MHUPaMUIA,
MPSIMOYTOJTBHBIN MapaJuieienures, Ky0),

e Kkjaccu(pUIMPOBATH MHOTOTPAHHUKH, BIOUPAsi OCHOBAHHUS JUTSI KITACCU(UKALINH,

e CBOOOIHO OMEPHUPOBATH MOHSITUSIMU, CBSI3aHHBIMH C CEU€HHEM MHOTOTPAHHHUKOB IIOCKOCTHIO;

® BBLINOJHATH MAPAJUIENIbHOE, IEHTPAJTbHOE MW OPTOrOHANIBHOE TPOSKTUpOBaHUE (uryp Ha
MJIOCKOCTb, BBIMOJIHSATH N300pakeHus (PUryp Ha MIOCKOCTH,



CTPOHUTDH CEUEHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMA METOAAMH, BBIMOJHSITH (BBIHOCHBIE) TIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATD IJIOMAAN TTOBEPXHOCTEH MHOTOrPAaHHHMKOB (IIPH3Ma, MUPAMHUIA), TEOMETPHUECKUX
TeJ C MPUMEHEHHEeM (OpMY T,

CBOOOJTHO OIEPUPOBATH MOHATHUSMH. CHUMMETPHsI B NPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTb CUMMETPHH (PUTYPBI;

CBOOOJHO OMNEPHPOBATHb MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPAMHATAM B
NPOCTPAHCTBE;

BBIMOJIHATD EHCTBHS HA/l BEKTOPAMH,

pematb 3a4ayd  Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIIEHWH W  HAXOXXACHHE
re€OMETPHUYECKUX BEINYHH, MPUMEHsISI H3BECTHBIE METO/IBI ITPH PELICHUH MaTEMAaTUIECKIX 3a/1a4
MOBBIIIEHHOTO M BBICOKOTO YPOBHSI CJIOXKHOCTH,

NPUMEHSTh POCTEHIIINE MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMY HUKAIIHOHHBIE CUCTEMBI
IPU PELICHUH CTEPEOMETPUUECKUX 3a1ad,;

U3BJIEKaTh, NPEOOPA3OBbIBATE M HWHTEPIPETHPOBATH HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYeCcKuX (PUrypax, NPeACTaBICHHYIO Ha YePTeXKax U PUCYHKAX;

NPUMEHITh TOJYYEHHbIC 3HAHWMS HAa TNPAKTUKE. CPAaBHUBATD M AaHAJIM3UPOBATH pEAJbHbIC
CUTyalllM, MPHUMEHSTh H3YUYEHHbIE TMOHSITHA B TPOLECCE MOHCKA PELICHHs MaTeMaTH4YeCKU
copMyIHPOBAHHON MPOOJIEMBI, MOAETUPOBATH PEATbHBbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOSHHBIE MOJENU C HCIOJIb30BAHUEM I'€OMETPUUECKUX IMOHATHH M TEOpeM,
amrapara anreOphbl, pelaTh NPaKTHUECKUE 3a7auH, CBA3aHHbIE C HAXOJKACHUEM MeOMETPHUECKUX
BEJIMYUH;

UMETb MPEACTaBICHUsT 00 OCHOBHBIX JTalax pa3BUTHs TE€OMETPUU KAaK COCTaBHOH YaCTH
dbyHIamMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kaacca oOydaromuiics HAyIUTCs:

CBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C LMJIHMHIPUYECKOH, KOHHYECKOW W
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI IOy YEHUS,

ONEePHPOBAThH TOHITHIMH, CBSI3AHHBIMH C TEJIaMHU BPAIICHUS: [IMIMHIPOM, KOHYCOM, chepoit u
Iapowm,;

pacrio3HaBaTh Teja BpameHus (HMIHHAP, KOHYC, cdepa U map) U 00bSICHATb CIIOCOOBI IOy YeHUS
TEJ BpPAILEHUS,

KJIaCCU(UIIUPOBATH B3AUMHOE PACTIOIOKEHNE C(Pephl U MIIOCKOCTH;

BBIUUCIISITD BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeNl BpAIICHHUS, OOBEMBI M TUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB W TEN BpALICHUS, T'€OMETPUYECKHX Tell C TNPUMEHEHHEM
dopmyu,

CBOOOJHO ONEPHPOBATH MMOHATUSMH, CBA3aHHBIMH C KOMOWHAIMSAMU TeNl BpAIICHUS U
MHOTOI'PAaHHHKOB. MHOTOTPAaHHHK, BITMCAHHBIN B cepy M ONMHCaHHBIA OKOJO cdeprl, chepa,
BITMCAHHAS B MHOTOTPAHHUK WJIN TEJIO BPALICHHS,

BBIYUCIISITE COOTHOLIEHHSI MEXKAY TUIOIIAASIMUA MOBEPXHOCTEH 1 00bEMaMu OAOOHBIX TEl,
n300pakaTh HU3y4aeMble (PUTYPBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHCYHKOB
MPOCTBIX OOBEMHBIX (PHUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTb CEUEHHSI TEJ BPAILCHHS,
U3BJIEKaTh, HMHTEPIPETUPOBATh U TNPeoOpa3oBbIBaTE HH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYeCcKuX (PUrypax, NPeACTaBICHHYIO Ha YePTeXKax U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATD OTNEPALIUN HA/l BEKTOPaMU,

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOPIMHAT;

pemarb reoMeTpHUYECKHe 3aJaud Ha BBIYUCICHHE YIJIOB MEXIY MPSIMBIMH U IUIOCKOCTSIMH,
BBIUUCIIEHHE DPACCTOSHUN OT TOYKU IO IUIOCKOCTH, B ILEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METO/IA TIPH PEIIEHUM;

CcBOOOTHO ONEPUPOBATH MOHITHAMH, CBSI3aHHBIMH C IBYKEHUEM B ITPOCTPAHCTBE, 3HATH CBOWCTBA
JIBUKCHUM,



BBIMOJIHATh M300paKeHNsT MHOTOTPAHHMKOB U TEJI BPAINEHUS MPU MapajuleIbHOM IEepeHOCe,
LEHTPAIbHOU CHMMETPHUM, 3€PKaJbHOM CUMMETPHM, M[PH IOBOPOTE€ BOKPYL IPSIMOM,
npeoOpazoBaHus MOIOOWS;

CTPOHUTH CEUEHHUs] MHOTOTPAHHMKOB W TeJl BPALICHUS. CEYEHHUS IUIMHAPA (MapajuieNibHO |
NEePIEHINKYJIIPHO OCH), CEYEHUs] KOHyca (TapajulesibHbleé OCHOBAHUIO U TMPOXOASINHE 4epes3
BEPLINHY ), CEUEHHs 1Iapa,;

UCIIOJIB30BaTh  METOJbl IOCTPOEHUS CEUEHHMiIl: METOJ CJel0B, METOJ] BHYTPEHHEro
MIPOEKTHPOBAHUS, METOJ] IIEPEHOCA CEeKYLIEeH MIIOCKOCTH;

JIOKa3bIBaTb F€OMETPUUECKUE YTBEPKACHMUS,

NPUMEHSITh TeOMETPUYIECKHe (PaKThI AJIS PELIECHHSI CTEPEOMETPHUYECKHUX 3a1a4, MPEIOIararnx
HECKOJIbKO IaroB PELISHHsI, €CITU yCIOBHUs IPUMEHEHHsI 3aJaHbl B IBHOH M HESIBHOU (popme;
pelmaTe 3ajadyd Ha JOKAa3aTelNbCTBO MAaTeMaTHYEeCKUMX OTHOLIEHMM U  HaxOXKIeHHUe
reOMEeTPUYECKUX BEJTUUMH;

MIPUMEHATDH IPOTPaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMY HUKAL[HOHHBIE CUCTEMBI ITPU peLIeHUH
CTEpEeOMETPUYECKUX 3a]au;

IPUMEHATb MOJIyYeHHble 3HaHMUs HA MPAaKTUKE. CPaBHUBATh, aHAJIU3UPOBAaTb U OLIEHHUBATH
peasibHble CUTyalUH, IPUMEHSITh N3yUYEeHHbIE MTOHITUSL, TEOPEMBI, CBOIMCTBA B MpOLIECCE MOKMCKA
peLeHns MaTeMaTHYecKu c(hOpMyIMPOBAHHON MPOOIEMbI, MOACTHPOBATh PEAIbHbIC CHTYaLUU
Ha s3bIKE F€OMETPUHU, UCCIEN0BATh MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHHEM M€OMETPHUECKHUX
NOHATHI W TEOopeM, ammapara aireOpbl, pewmarb NPAaKTUYeCKHe 3a7add, CBSI3aHHBIE C
HaXOX/I€HHEM I'eOMETPUYECKUX BEJTUUNH;

UMETb MPEACTaBICHUsT 00 OCHOBHBIX 3Talax pa3BUTHs TE€OMETPUU KAaK COCTaBHOH YaCTH
(dbyHIamMeHTa pa3BUTHUS TEXHOJIOTHH.

TEMATHUYECKOE IIVNTAHUPOBAHUE

KoymaecrBo
Hanmvenosanue
Ne Jacos OcCHOBHLIE BIJIBI I€SITEJILHOCTH
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TepeceUeHNS IOy YeHHBIX Papnocropo TPCYTOIBHIIK.
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3aITUCh MTIArOB ITOCTPOSHYESL
IToBropenue mwianumerpud. Teopema
0 TIPOTIOPIIHOHAILHBIX OTpe3Kax.
IToo0ue TpeyronbHUKOB. Teopema
Menenad. Pacuérer B ceueHIIX Ha
BBIHOCHBIX yepTexax. Mcropust
Pa3BUTHS INTAHUMETPUH U
CTepeoMeTpUn

Baanmuoe pacrionosxeHue IpIMEIX B
nipocTpaHcTBe. CKpeNMBAarOIIrecs
npsmele. [IpusHaku
CKPETIUBAIOIINXCS IIPSIMEIX.
[laparensHEle IpIMBIE B
TIpocTpaHcTBe. TeopeMa o
CYIIECTBOBAHUU U €IUHCTBEHHOCTH
MPSIMOY ITApaUIEILHON JJAaHHOU
MPSIMOM, IIPOXOSIIEN Uepe3 TOUKY
IIPOCTPAHCTBA U He JIekKalleil Ha
JITaHHOH TipsiMoit. Jlemma o

KiraccudrmpoBars B3aUMHOE PacIioiioKeHIe
TIPSMBIX B IIPOCTPAHCTBE, WILTIOCTPUPYS
PHUCYHKaMU U IIPUBO/IS IIPUMEPHI U3 pEABHON
KH3HU. J[0Ka3EBaTh TEOPEMY O
CYIIECTBOBAHUU U €IUHCTBEHHOCTH
[apajuIeIbHOMN IIPSIMOH, IIPOXOIIEH Uepes
TOUKY IIPOCTPAHCTBA U He JIekKallel Ha Ipyroi
TIPSIMOH;, JIEMMY O IIEPECEUEHUN TTIOCKOCTH
JIBY M TIapAILTIENEHBIMU IIPSIMBIMU, TEOPEMY O
TPEX MapalIeNBHBIX IPAMBIX. [loKa3bIBaTh
TIPA3HAK CKPEIUBAIOIIMXCS IIPSIMBIX, TEOPEMY
0 CKPEIMBAIOIMXCS IIPAMBIX. [loKa3bIBaTh
TEOPEMY O PaBEHCTBE YTIIOB C
COHAIIPABIICHHBIMA CTOpOHAMH. OOBSCHSITE,
YTO Ha3bIBAETCS IapallIebHbIM 1
LIEHTPAIIEHBIM IIPOEKTUPOBAHUEM U KaK
BBIIOJHSETCS IIPOEKTUPOBaHNE QUTYD Ha
IUIOCKOCTb. J[OKa3pIBaTE CBOMCTBA

TIEpeceveHHH TapaylIelbHBIX IPAMbIX
Bsanmuoe HHECKOCTHO Hap eHbHOCTBp ex | TAPAIIENLHOTO POSKTHPOBAHESL.
PaCHOI0KCHHE b . P M306pakaTh B IapalIenbHOMN IPOeKIHH
IPAMBIX. Teopema o Thex a3HbIE TeOMeTprYecKre PUIyphL. Permarn
HNpAMBIX B HapallIeIbHBIX IpaMbIX. Teopema o ETG o H‘géme s Hyap '
MPOCTPAHCTBE CKPEIUBAIOIIUXCS TIPSIMBIX. P !
JIOKa3aTebCTBO M MCCIEIOBAHME, CBI3AHHbIE C
IlapasuiensHoe MpOeKTHPOBAHHE.
. PACTIONOKEHHEM TIPSMBIX B IIPOCTPAHCTBE.
OCHOBHEIE CBOMCTBA IMApayLIeHHOTO
IIpoBOIMT JTOKa3aTelbHEIE PACCYKIEHHS IIPU
npoexTUupoBanusl. 1M3o0pakeHue
.. PpellleHIH TeOMETPUIECKUX 3a/[a, CBS3AHHbIX
Pa3HEIX QUIYP B HApalIeTLHOMN
CO B3aMMHBIM PacTIONoKeHUEM TIPAMBIX B
npoekimH. [ [eHTpaTbHas IPOeKIHS.
npoctpancTse. CpaBHUBATh, AHATM3HPOBATH U
VIOI ¢ COHATIPABIEHHBIMMA
OLICHUBATH YTBEPK/IEHHS C LIETbIO BHIABIEHUSI
CTOPOHAMH. YTON MEKIY TIPAMBIMH.
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
3ajaun Ha OKA3aTebCeTBO U M
paccy K IeHmi. MoIeTpoBaTh pealbHbe
HCCTIeI0BAHHUE, CBA3AHHbIE ¢
CHTYAllUH, CBA3AHHBIE CO B3AHMMHBIM
PACTIONOKEHHEM TIPAMEIX B
PACTIONIOKEHHEM IIPAMbIX B IPOCTPAHCTBE, Ha
HPOCTPaHCTBE
A3bIKE TEOMETPHH. VIceiIeioBaTh IIOCTPOECHHbIE
MOJIENTH C HCTIONB30BAHIEM T€OMETPUIECKIX
TIOHATHI ¥ TeOpeM, aIlapaTa anreGphL,
IM$POBEIX pecypeos. Iloryyats
TIpe/ICTABIEHHE O LIEHTPATHHOM
HPOEKTHPOBAHUH U 00 HCTOPHH PadoT I10
TEOPHH IIEPCTIEKTHBEI
T TOHATHS: TTapayIIeTbHOCTL TIpsAMOi M| KilaccH(UIMpOBaTh B3aHMHOE PACIIONOKEHIE
IUIOCKOCTH B IIPOCTPaHCTBe. IIpU3HAK| IIPAMOI U INTOCKOCTH B IIPOCTPAHCTBE,
HapaIUIETLHOCTH TIPAMOI 1 HPUBO/A COOTBETCTBYIOIIHE IIPUMEPEI H3
wiockocTH. CBolfcTBa peaNbHo Ki3HU. QopMyIUpoBaTh
HapaIUIETLHOCTH TIPAMOI 1 oIIpeJielleHHe apaLIebHBIX IPSIMOH 1
IUIOCKOCTH. | eOMETpHYECKHUE 3841 | TIOCKOCTH. JIOKa3bBaTh IIPU3HAK O
Ha BBIYUCIIEHHE U JIOKA3aTebeTBO, | TApallelbHOCTH IPSIMOM M INIOCKOCTH,
CBA3AHHBIE ¢ TIAPAINIETLHOCTHIO CBOMCTBA MApaLIeIbHOCTH TIPAMOH U
HPAMBIX ¥ IIOCKOCTEH B INIOCKOCTH. PelliaTh cTepeoMeTpryeckye
I npocTpancTse. I1ocTpoeHHe cevenms,| 3aaui BEMUCTCHHS U I0KA3aTebCTBO,
apalIc/IbHOCTD HPOXOIAIIETO Yepe3 JAHHYIO CBSA3AHHDBIE ¢ TAPAIIETHLHOCTLIO IPSIMBIX 1
MPSIMBIX H HPAMYIO Ha UepTexke 1 IUIOCKOCTEH B IIPOCTPaHCTBE. Perath
ILIOCKOCTCH B HApaUIENLHOTO IPYTOH IPSMOX. HPaKTHYECKUE 3a1a4H Ha TIOCTPOESHHE CedeHIH
Pacuér oTHOIICH I, [lapainensHas | Ha depTekax TeTpaspa U HapaiUlelelHIIe .,
NPOCTPAHCTBE P P Tpa>ipa H I1ap A

TIPOEKIIHS, TIPUMEHEHNE IS
[IOCTPOEHUS cedeHuit KyGa u
napatenermea. CBolcTBa
napauieNermie/ia v IIpU3MBL.
[NapaitenpHble ITIOCKOCTH.
[Ipu3Haky apawenbHOCTH JBYX
mwiockocteit. Teopema o
[IapalIeTFHOCTH U €IMHCTBEHHOCTH
IUIOCKOCTH, IIPOXO/ISITIEH uepes

TOUKY, He TIPHHAJISIKAITY IO JTAHHOM

Periats crepeoMeTpuueckue 3a/1auy,
CBSI3aHHBIE C IIOCTPOEHUEM CEUEHUE
IUIOCKOCTHIO. I [pOBOIUTE JTOTHUYECKH
KOPPEKTHBIE JIOKa3aTeNbHBIE paccy KIACHHUs
TIPY PEIICHUH TeOMETPUIECKHUX 3a/1a4
CBSI3aHHBIX C [APAIUIENBHOCTHIO INIOCKOCTEH.
CpaBHHUBaTh U aHAIM3UPOBATh PEATIbHBIC
CUTYyaIUH, CBSI3aHHBIE C [IAPAUIETFHOCTHIO
IIPSMOM U INIOCKOCTH B IIPOCTPAHCTBE,
MOJIETTMPOBATh pealbHbIe CUTYAaIUH,




IUIOCKOCTH U CIIEJCTBUSA U3 HEE.
CpolicTBa ITapaIeIbHEIX
IDIOCKOCTEH: O IIapalIeIbHOCTH
IIPSIMBIX IIepeCEeUeHr IIPU
IIepeceUeHrH IBYX IapaUIeIbHbIX
IUIOCKOCTEN TpeTheit;, 00 oTpe3kax
IapajUIeIbHBIX IPSIMBIX,
3AKITFOUEHHBIX MEXKITY
IapajUIeIbHBIMUA IUIOCKOCTAMMY, O
IIepeCceUeHUH IPSIMOH ¢ JIBY M
IapaUICIbHBIMU ITIOCKOCTIMUA

CBSA3aHHbBIC C 1TIapaJlICIbHOCTEIO pr{MOfI u
IUIOCKOCTH B IIPOCTPAHCTBE, HA SA3BIKE
TeOMETPHHA

Ilepnienauxymnap-
HOCTD TIPSMBIX H

TToBTOpenme: Teopema [Tudaropa Ha
IUIOCKOCTH, TPAT OHOMETPHUS
TIPSMOYTOJIBHOTO TPEYTOJIbHUKA.
CBolicTBa Ky6a U IIPSIMOYTOJILHOTO
TlapaJuIeNnelmIie a. BerucieHue
JUIMH OTPE3KOB B KyOe U

TIPSMOYT OJIBHOM IIapaJuIeeInIIe .
IleprieH UKy ISIPHOCTE IIPSIMOM K
IUocKocTH. [Ipr3Hak

TIEPIIEHAVKY JEIPHOCTH TIPSIMO K
mwiockocT. Teopema o
CYIIECTBOBAHUU U €IUHCTBEHHOCTH
MPSIMOM, IIPOXOSIIEN Uepe3 TOUKY
TIPOCTPAHCTBA U TIEPIIEHJUKY JIIPHOU
K ImtockocTy. 1mockoctn 1
TIEPIIEHAVKY JEIPHBIE UM TIpSIMasi B
MHoOTorpaHHUKax. [leprieHuKyIsp u
HakinoHHas. [locTtpoeHue
TIEPIIEHAVKYJIIPa U3 TOUKH Ha
npsMyo. Teopema o Tpéx
TIEPIIEHAVKYJLIpax (IIpsaMas U

AxTyam3upoBaTh GpakThl U METOIBI
IUIAaHUMETPUH, PENIEBaHTHBIE TeME, IIPOBOIUTh
aHanoruy. GopMyIMpoOBaTh OIPEIETICHYS:
TIEPIICH/TUKY IIPHBIX TIPSIMBIX B IIPOCTPAHCTBE,
Olpe/ieTIeHre TIPSIMOM, MePIIEeHIUKYIIPHO K
IUIOCKOCTH. JI0Ka3bIBaTh: JIEMMY O
TIEPIICH/TUKY ISIPHOCTH JIBYX HapaJLIeIbHBIX
IIPSMBIX K TPEThEH IIPSIMOIL, TEOPEMBL O CBSI3U
MEXTy MapalIeIbHOCTBIO IIPSMBIX U UX
TIEPIICH/TUKY TSIPHOCTHIO K IDIOCKOCTH.
Jloka3pIBaTh: TEOpEMY, BBIPAKAIOIIY IO
TIPU3HAK TIEPIIEHIUKY IIPHOCTH IIPSIMOi 1
IUIOCKOCTH, TEOPEMY O CYIIECTBOBAHUHU U
€/IMHCTBEHHOCTH IIPSIMOH, TIPOX0IsIIieit uepes
JIAHHYIO TOUKY U ITEPIICH/TUKY IIPHON K
JITAHHOH 110cKocTH. 300pakaTh B3aUMHO
TIEPIICH/IUKY ISIPHBIE TIPSIMYIO U ITIOCKOCTb.
DopMyMpoBaTh CBOUCTBO HEPIIEHINKYIISIPA
TI0 OTHOTIIEHHIO K IDI0cKocTH. [lonmyyaTs
IIpeJICTaBIICHHE O 3HAUEHHUH TIEPIICHIUKYIIIPa
JUISL IpyTuX obnacTeit Hayku (Pu3mKa,
SHEPreTHKa, JTa3epPHbIE TEXHOIOTHH), B
peanbHOM KU3HU (TEXHUKA, OKPYKAIoIIas
o0cTaHOBKa). Jlokas3plBaTh yTBEPKICHUS,

MIIOCKOCTCH B 25 oOparHas). CBSI3aHHBIE C IIPOEKITUEH ITPAMOii Ha

HPOCTPAHCTBE Vron Mex&Iy CKpelUBAIOIAMUCT rmocx()VCTL, HEIEePIICHIUKY JLIPHYIO K 3TOH
mipsiMbiMHE. [ Tomck npsiMoit. Jlokas3bIBaTh TEOpEMY O TPEX
TEPIIEHMKYJIIPHBIX IIPAMBIX ¢ TIEPIIEH/IUKYJBIpaxX U TeopeMy 0OpaTHYIO
MIOMOIIBIO [IEPIIEHMKY JIIPHBIX TeopeMe O TPEX MepreHuKysipax. [lonyyars
mwiockocTell OpToroHaIbHOE TIpeJicTaBlIeHHE 00 OPTOrOHAIBLHOM
poekTrpoBanue. IlocTpoenye IIPOEKTUPOBaHUH. J[0Ka3hIBaTh TEOPEMY O
ceveHuit KyGa, IPU3MbL, TIPaBIILHOM | TPOCKITMH TOUKH Ha IPIMYyIo. Perrars
ITHPAMEIBL ¢ TTOMOITIBIO CTEPEOMETPUUECKUE 3a/[a4H, CBS3aHHBIE C
OPTOTOHATLHOM IPOEKITHH. TIEPIIEHIUKYJIPHOCTHIO IIPSMOMN U ITIOCKOCTH.
CHMMETPHS B IIPOCTPAHCTBE Perntate npukmnaHple 3a/1a4u, CBSI3aHHBIE C
OTHOCUTEIHLHO ITUIOCKOCTH. HAaxXO0>KJICHUEM T€OMETPUIECKUX BEIIMYHH.
TI1oCcKOCTH CHMMETPHIA B Permats crepeomerpuueckue 3aj1auu,
MHOTOTpaHHUKaX. [[pr3HaK CBSI3aHHBIE C IIPUMEHEHUEM T€OPEMBI O TPEX
TEPIEHIUKY JEIPHOCTH MIPSIMOX U TICPIICHIMKY JEIpaXx, HAXOXKACHUCM
IDIOCKOCTH KaK CIIEJICTBHE PacCTOSHUIA, IIOCTPOESHUEM TIPOEKI .
cuMMeTpuH. 1IpaBUITHHEIE CpaBHUBATh U aHAM3UPOBATH YTBEP KICHUS C
MHOTOIPAHHUKY Pacuér paccTosmit | IIEMBIO BEIIBICHUS JTOTHYECKH KOPPEKTHBIX U
OT TOYKH JIO IUIOCKOCTH. CTIOCOOBI HEKOPPEKTHBIX PACCy KACHUH. AHATU3MPOBATH
OIIy CTHTh HEPIIEHMKY DL U MOJICTIMPOBAaTh Ha S3bIKE TEOMETPUU
CUMMETPUS, CIBHT TOUKH IO peabHbIE CUTYallUH, CBS3aHHbBIE C
Hapajuie/bHOM IpaMoi. CIBUD 110 TIEPIIEH/IUKYJIPHOCTHIO IIPSMOU U THIOCKOCTH,
HeapaIeTbHOM TPAMOiA, HCCIIEIOBATh IIOCTPOEHHBIE MOJIEH, B TOM
M3MEHEHME PACCTOSHMI YKCIIE U ¢ UCTIONB30BaHUEM arlapara anreOphl
TToBTOpeHme: yrox Mex Iy MPIMBIMA | AKTYaTH3HPOBaTh (PakThl ¥ METO Bl
Ha ITIOCKOCTH, TPUTOHOMETPHS B IUIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBO IUTH
TIPOU3BOIIPHOM TPEYTOJILHUKE, aHanoruy. GopMyIIMpOBaTh OIIpEJIENICHHE
TeopeMa KOcUHycoB. [loBropeHue: JIBYTPAHHOTO yITIa. Jlokas3plBaTh CBOWCTBO
YTOII MEXKJTY CKPEIIMBAOIIUMUCS PaBEHCTBa BCeX TMHEUHBIX YIIIOB

VTiel 1 TIPSIMBIMH B IIPOCTPAHCTBE. JByTpaHHoro yria. Kiaccudurmponarh

16 T'eomerprueckue MeTo bl JIBYTPaHHBIE YTIIBI B 3aBUCHMOCTH OT UX
paccTosHus N P
rpajyycHoi Meppl. GopMyIHPOBATH

BBIUHCIIEHUS YTJIa MEKAY IIPSIMBIMU B
MHOTOI'paHHMKaX. [|ByTrpaHHBIA yTOIL.
CBOMCTBO JIMHEWHBIX YTIIOB
JIBYT'PaHHOT'O YIJIA.
IleprieH UKy ISIPHBIE TNIOCKOCTH.
CBolicTBa B3aMMHO

OlIpe/IeTIeHHE B3aUMHO TIePIICHIUKY JISIPHBIX
wiockocTel. J[oka3pIBaTh TEOpEMy O IIPH3HAKE
TIEPIICH/TUKY ISIPHOCTH JIBYX INIOCKOCTEH.
DopMyIMPOBaTh CJIeJICTBUE (M3 IPU3HAKA) O
TIEPIICHTUKY JSIPHOCTH IIOCKOCTH, KOTOpast




TIEPIIEHAVKY JEIPHBIX ITIOCKOCTEN.
[Ipr3Hak neprieH MKy ISIPHOCTH
IUIOCKOCTEMN, TeopeMa O IPIMON
TIepECcEeUEHus] IBYX ITIOCKOCTEN
TIEPIIEHVKY JEIPHBIX TPEThel
IDIOCKOCTH. [ IpSIMOYTrONBHBINA
TIapajuIeNeImIie]; Ky, U3MepeHusI,
CBOMCTBA IIPSIMOYTOJIEHOTO
napajuienermresa. Teopema o
JHAarOHAIH IIPSIMOYTOJIEHOTO
TIapaJuIeNeIMIIEIa U CTIE/ICTBYE U3
He€. CTepeoMeTpUYIECKUE U
TIPAKJIAJHBIE 3a]1a4H, CBI3aHHBIE CO
B3aUMHEIM PACIIONIOKEHAEM IIPSIMBIX
" IUtockocTH. [loBTOpEHUE:
CKPEIIUBAIOIINECS IIPAMBIE,
TIapaJuIeNbHEIE INIOCKOCTH B
CTaH/IAPTHBIX MHOTOT'PAHHUKAX.
Ilapa mapanmenbHBIX IDIOCKOCTEH Ha
CKPETIUBAIOIINXCS TIPSIMBIX,
paccTosHUE MEXIY
CKPEIIMBAIOIIUMUCS IIPSIMBIMU B
TIPOCTBIX cATyarwsIx. OIlycKaHue
TIEPIIEHIVKY JEIPOB, BEUHCIICHUAE
PacCTOSIHUI OT TOUKH JI0 TOUKH,
TIPSMOM; INIOCKOCTH. BhIMUcIIeHNE
PacCcTOSHUM MEXIy
CKPETIMBAIOIIUMUCS IIPSIMBIMU C
TIOMOIIIBIO TIEPIICHAUKYJIPHOU
IUIOCKOCTH. TpéXTpaHHbLA yIod,
HEPAaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa, Teopemst
KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOTO YITIa. DIEMEHTHI
cdepryecKoil TeoMeTpUH:
reoIe3ndecKe IMHUY Ha 3eMIle

TEPIEHIUKYIIIPHA IIPSIMOI, 110 KOTOPOH
TIEpECEKArOTCs JIBE INIOCKOCTH, STH
IUIOCKOCTSIM. J[OKa3bIBaTh YTBEPXKIECHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEACTBUE U3 HEE O
JHMAarOHAIIX TIPSMOYTOIIBHOTO
Tlapajuienernmre a. Pemars
CTEPEOMETPUUECKHE 3aJIaUH, CBSI3aHHBIE C
TIEPIIEHAUKYJEIPHOCTD IIPSIMBEIX Y INTOCKOCTEH,
HCIIOIB3YS IUTaHUMeTprYeckue GakThl 1
MeTOBL. 1 [poBOUTE TOTHUECKU KOPPEKTHBIE
JIoKa3aTelIbHBIE PacCy KAECHUS IIPU PENIEHUN
TEOMETPUYECKUX 3a]1al, CBSI3aHHBIX C
TIEPIIEHAVKY JEIPHOCTBIO INIOCKOCTEH.
AHanM3UpOBaTh U MOJICTIAPOBATH Ha SI3BIKE
TeOMETPHUH pealbHbIE CUTYalliH, CBI3aHHBIE C
TIEPIIEHAUKY JEIPHOCTBIO IIPSIMBIX U
ockocTel. HcecnmenoBaTs IIOCTpOCHHbIE
MOJIENIY, B TOM YHCIIE U C UCIIOIb30BAHUEM
armapara anreOpsl. PelaTs IprKiia/HbIe
3aJ1a4y, CBSI3aHHBIE C HAXOKIECHUEM
TEOMETPUYECKUX BETUUNH

CucremMaTu3alys 3HAHUIH:
MHOTOI'paHHHUK U €r0 3JIEMEHTHL
[Tupamuta. Bujpl mmpamu .
IIpaunbHas mupamuia. 1lpusma.
IIpsimast 1 HAKITOHHAS TIPU3MBL

PaGoTarh ¢ yueOHUKOM: 3a/1aBaTh BOIIPOCHL,
Jienarh 3aMeYaHus, KOMMEHTapUH.
AHanm3upoBaTh peleHue 3a1aun. Pucopars
BBIIYKJIble MHOTOI'DAHHUKY C 38, JaHHBIMU

MHororpaHHUKH 7 IIpapunbHas npusma. [psivoit CBOMCTBAMM, BOCCTAHABIIMBATEL OOITHI BH/T
TIapaIUIeNeTIITe]T, TPSIMOYTONBHBIH BBITYKIOTO MHOTOTPAHHUKA TIO IBYM €T0
Taparuenermre;, KyS. Beurykipie TIPOEKIWISIM. JI0Ka3hIBaTh CBOMCTBA BBITYKIIOTO
MHoTorpaHHVKY. Teopema Diinepa. MHOTOTPaHHHKA. PHCOBATH BHITYKIIHIE
IIpaBUIbHEIE U TTOTyTIPaBUIIHHEIE MHOTOTPaHHVKH
MHOTOTPaHHVKH
AKTyamm3upoBarh (pakThl ¥ METO Bl
TTousTre BexTOpa Ha TTIOCKOCTU U B | IDIAHUMETPUH, PENICBAHTHBIE TEME, IIPOBOIUTD
npocTtpanctBe. CymMMa U pa3HOCTh aranoruy. OepupoBaTh TOHATHIMI: BEKTOP
BEKTOPOB, MPABUIIO HAa IUTOCKOCTH U B TIPOCTPAHCTBE,
TapaJuieNermIie]ia, y MHOKEeHHE KOMIDTaHapHbIe BeKTOpEL. [ [puBoauTh
BexTopsi B BEKTOpA Ha YHCIIO, Pa3loKeHe TIpUMepPHI GU3MUECKIX BEKTOPHBIX BEITNUMH.
12 BeKTOpa 1o Gazucy TPEX BEKTOPOB, OcBanBaTh TIPaBIIIA BHITOTHEHIS ICHCTBUM
HPOCTPAHCTBEE He JISKaIUX B OJHOM ITIOCKOCTH. CITOKEHUS ¥ BBIUUTAHST BEKTOPOB,
CkanspHoe TIPOU3Be/IcHIUE, YMHOEHS BEKTOpa Ha WHcIo. J[oka3pBaTh
BBIUHCIICHUE YTTIa MEKTY BEKTOPAMH | TPHU3HAK KOMITTAHAPHOCTH TPEX BEKTOPOB.
B IipocTpaHcTBe. [Ipocreiimme Jloka3pIBaTh TeopeMy O pa3loKeHUH TOOG0To
3aj1auy ¢ BEKTOPaMU BEKTOpA 10 TPEM JAHHBIM HEKOMIUTAHAPHBIM
BEKTOpaM
Permats crepeomeTprteckuie 3aqaun Ha
JIoKa3aTeIhCTBO MAaTEMATHUECKUX OTHOITICHIIA,)
O6o0Iarortiee IOBTOPEHUE TIOHATHI HAXQXKICHHE reoivl eIpH.‘.{ecm BEIMHH (JUTHH,
VIJIOB, IUTOIIaIeH, 00BEMOB). Ucrioms30Bars
HosTopeHue, M METOJI0B Kypea TCOMETPHHI 10v IIPH PEIeHHUH CTEPEOMETPUUECKHX 3aa4
0000IIeHHE U lqacea, CHCTCMATHBATTIG SHAMMH. IDTAaHUMETpUIecKre HaKkTHI U METO JTBL.
CUCTEMATH3A 5 HICTopHs pasBHTHs CTCPEOMCTDHI TIpoBOUTH JTOTUYECKU KOPPEKTHEIE
TIHA KaK HayKy U €€ pojb B Pa3BUTHI POBOH PP
IHAHWH JIoKa3aTeTbHbIE Paccy KICHUS IIPU PETTIeHIH

COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIIOTUIA

CTEPCOMETPUUCCKUX U TNTaHUMETPUICCKIX
3ajaav. CpaBHI/IBaTB U aHaJIM3UPOBaTh
PpealibHbIC CUTYalTu U BBEIBIIATH
BO3MOKHOCTD €€ MOJIEIIMPOBAHNS Ha S3bIKE




reoMeTpun. Mo JIenmupoBaTh pealbHy o
CUTYAIHIO Ha S3bIKE TEOMETPUN U
HCCIIE0BATh IIOCTPOEHHBIE MOJIEIH, B TOM
UHCIIE U ¢ UCIIONIBL30BAaHUEM alllapara
anreOpsl. Hcrons30BaTh KOMIIBIOTEPHBIE
TIpOrpaMMEI IIPX PEIeHUH 3aad. [lomydars
TIpECTABIIEHAE O TEOMETPHUH KaK O
Ppa3BUBAIOLIEHCS HayKe, UCCIIEy IOIEN

OKPY KalOIIMI MUD, CBSI3aHHOH ¢ peaIbHbIMU
00BEKTaMU, IIOMOTAOIIEH PENUTH PeallbHbIE
SKM3HEHHBIE CUTYalliH O POJIA CTEPEOMETPHH B
Pa3BUTHU COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TeXHOJIOTHN. CpaBHUBATh U
AHAIM3UPOBATh YTBEPKACHUS C LEIBIO
BBIIBIICHUS JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHEIX paccy kaeHui. HccreroBaTs
TIOCTPOEHHBIE MOJIeH. M cIonb30BaTh

TIPOTPAMMHPOBAHHE.
AHATATHYCCKAC MCTOIBI
pacuéra yria Mexay
TPAMBIMH H INIOCKOCTAMHA
B MHOTOTPAHHHKAX.
®opMy 1a paCCTOSHUS OT
TOYKH A0 INIOCKOCTH B
KOOPJMHATAX.
Haxoxxaenue paccTosaHui
OT TOYKH O0 INTIOCKOCTH B
KyOe ¥ paBHIbHOH
THpaMuzC

UPOBBIE PECYPCHI
OBLIEE
KOJIMYECTBO 136 11
YACOBIIO
IMPOIT'PAMME
11 KITACC
Ne Haumenonsanue KosmaecTro
. pa3aesoB U TEM 1acoB OcHOBHBIC BIBI ACATE/IHLHOCTH
n/o OcHoBHOE copepRaHIE
NMPOrpaAMMBI Konrp. o0y4arommxcsi
Bcero
padoThI
AxTyanm3upoBath (PaKTBHI H METOIBI
IToBTOpEHUE: KOOPAMHATHI IJIAHUMETPHH, PEICBAHTHBIC TEME,
BEKTOPA HA IULIOCKOCTH U B POBOAMTH aHANOTHH. CBOJUTH
MPOCTPAHCTBE, CKAIPHOE JEHCTBHS C BEKTOPAMH K AHAJIOTHIHBIM
MPOU3BEICHUE BEKTOPOB, JEHCTBHAM C HX KOOPAWHATAMH.
BBIUNCJICHHUE YTJIA MCKIY BcnoMHNTE ONMpeAeIeHIE CKATIPHOTO
BCKTOPaMH B YMHOKCHHA U €T0 CBOMCTBA.
MPOCTPAHCTBE. YPABHCHUE BbMUCIATH ¢ TOMOIIBE) CKATISIPHOTO
MPAMOIL, MPOXOAAIICH YMHOXKCHHA JJIMHBI BEKTOPOB, YIJIbI
uepes ABE TOUKH. MEXKIy HUMM, YCTAHABIMBATh
YpaBHEHHE MIOCKOCTH, MEPICHAUKY IAPHOCTh BEKTOPOB.
HOPMAJIb, YPABHCHHE BrIBOANTE YpaBHEHHUE IUIOCKOCTH U
MJIOCKOCTH B OTPE3KAX. (hopMy Ty PacCCTOSHHA OT TOYKH /10
AHaTHTHIeCKAs BekTopHOE MPOU3BEACHHUE. I0CcKOCTU. Pemate 3a1a4u, coueras
1 15 1 JIuHEHHBIC HEPABEHCTBA, KOOPAMHATHBII U BEKTOPHBIA METOJIBI.
reoMeTpus HHEHHOS

[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeIbHBIC PACCY>KICHHS TIPH
PEIICHHU TEOMETPHUYIECKIX 33734 Ha
MIPUMCHEHHUE BEKTOPHOKOOPANHATHOTO
MeETosa.

AHanmm3upoBaTh M MOACIHPOBATH HA
SI3BIKE TEOMETPUH PEANBHBIC CUTY ALIHH,
CBSI3aHHBIC BEKTOPAMH H
KoopauHaTamu. Micciaenosarh
TIOCTPOCHHBIC MOJCIH, B TOM YHCIIC U C
HCIIOJIb30BAHUEM alIapaTa ajircOpsl.
Hcnoms308aTh KOMIBIOTEPHBIC
MPOTPaMMBbIL. 3HAKOMHTBCS C HCTOPHEH
pa3BUTHS MATEMATHKA




ITosTOpEeHue,
o0olmenune u

CeueHnsT MHOTOTPAHHHUKOB!
CTaHIAPTHBIC
MHOTOTPAHHHKH, METOT
CIICJIOB, CTAaHIAPTHBIC
IUIOCKOCTH, IEPECEUCHHUS
MPAMBIX U MIOCKOCTEH.
ITapanneasHbIe MPAMBIC U
IUIOCKOCTH: NApaJUICIbHBIC
CEYCHUS, PACUET
OTHOIICHHUH, YTIIbI MEIKIY
CKPEIIMBAFOIIIMHCS
TIPSMBIMH.

IlepneHauKy TApHBIC
MPSAMBIC U TIOCKOCTH:
CTaHAAPTHBIC TTAPBI

Crpowuts ceucHu. PermaTth
CTEPEOMETPHHCCKIE 3a/1a4H HA
JIOKA3aTEIbCTBO MATEMATHUCCKUX
OTHOIICHHH, HAXOXKICHHC
TEOMETPUUCCKUX BEMYUH (IJIHH,
VIJIOB, IUIOMAICH, 00BEMOB).
Hcnons30BaTh OpH pEIICHUR
CTEPEOMETPUHCCKHX 33124
TIAHUMCTPHYICCKUC (DAKTHI H MCTOTBL.
[TpoBOAUTH TOTHICCKH KOPPCKTHBIC
JIOKA3aTeIbHBIC PACCYKICHUS IPH

15 HEPICHINKY JITPHBIX
CUCTEMATU3aLUIL M PCLICHHH CTEPEOMETPHUCCKUX 33024
TIJIOCKOCTCH U MPAMBIX, C
03 ABHHBATH H AHAJTTH3HPOBATH
SHaHHUU CHUMMETPHH P P
PCATBHBIC CUTYAllHH U BBIABJLITH
MHOTOTI'PAHHUKOB, TCOpEMA L.
) BO3MOKHOCTD ¢& MOJCTIHPOBAHHS HA
0 TPEX MEPICHAUKY JIAPAX,
SI3BIKE TCOMETPHH. MOACTHPOBATH
BBIYMUCJICHHWI JJIMH B
PCATBHYEO CHTY LU0 HA A3BIKE
MHOTOIDAHHHUKAX.
TCOMETPHH U HCCIICI0BATh
IToBTOpeHue: MmIoImAIH
MOCTPOCHHBIC MOJICIIH, B TOM YHCTIC H C
MHOTOYTOJIBHHUKOB,
. HCTOJTb30BAHHEM aNIapaTa aarcOpbL.
(hOopMY IIBI 71 TIIOTHAACH,
Hcmoas3oBarh KOMITIBIOTCPHBIC
CO00pakCHHUS TTOJO0HSL.
. OI'paMMBbI H PCIICHHUHA 3a0a4
Inomagu ceyeHuit Tporp PP
MHOTOT'PDAHHUKOB!
IJIOIAAN MOBEPXHOCTEIH,
pa3pe3aHusl Ha YacTH,
CO00pakeHHUS TOI00HS
O0BéM Tema. O0BEM CB00OAHO OTIEPUPOBATH MOHATHIMHE:
MIPSMOYTOJBEHOTO 00BEM Tena, 00BEM MPSIMOYTOIHHOTO
TapaUIeICIHIe1a. 3a1a4n napajuienenuncaa. GopMy MpoBaTh
00 yaBocHHH Ky0a, 0 OCHOBHBIC CBOMCTBA OOBEMOB.
KBaJpaType Kyoa; o JloxaseiBare TeOpeMy 00 00BEME
TPHCEKIIMH YTJIA. MPSAMOYTOJIBHOTO HMAPAJUICICIHIE A,
CrepeoMeTpHUICCKHE crencTBus U3 HeE. Paspesats
3a4a4H1, CBA3AHHBIC C MHOTOI'PDAHHUKH, ICPCKIAABIBATH
00BEMOM MPAMOYTOJIBHOTO yacTH. Pemats cTepeoMeTprUIcCKue
TapaUIeICHIe/1a. 3a1a4H, CBA3AHHBIC C BEMYHCIICHHEM
[pukiagHBIe 3a0a4H, 00BEMa MPAMOYTOIBHOTO
CBA3AaHHBIC C BBI"TUCIICHHCM napamicICIuncaa, Mpru3Mbl.
O6bém 17 00BbEMA MPAMOYTOIBHOTO CpaBHHMBAThH W AaHATH3UPOBATH
MHOTOTPaHHHKA mapaanenermmneaa. O0séM YTBCP>KACHHUA C TCIIBIO BBIABIICHHSA

MPAMOI IPH3MBIL.
CrepeoMeTpHICCKIC
331a49H, CBA3AHHBIC C
BBIMUCIICHHCM 00BEMOB
MPAMOI IPH3MBIL.
IIpuknagHsle 3a1a4y,
CBA3AaHHBIC C 00BEMOM
MPAMOI IPH3MBIL.
BrrumciacHue 00B5EMOB TET
C TIOMOTIBEO
OIPEACIEHHOTO HHTETPATIA.
O0BEM HAKJIIOHHOH

JOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCY KACHHUH.
AHanm3upoBaTh M MOACTHPOBATH HA
SI3BIKE TCOMETPHH PEaTbHbBIC CUTY ALIHH,
CBSI3aHHBIC C 00BEMOM
MPAMOYTOJIBHOTO MApaJUICICITUIIC A,
TPU3MBI, upaMuasl. cciegosarsb
TIOCTPOCHHBIC MOJICJIH, B TOM YHCJIC H C
HCTIONIF30BAHHIEM aIlapaTa aareOpsl.
BBIBOOUTH OCHOBHYIO HHTETPATIbHY IO
(hopMy Iy A BRIMHCICHUSI 00BEMOB
Ten. JIokaseiBaTh TEOpEMy 00 00BEME




TIPHU3MBL, THPAMU/TBL.
Dopmyaa 00pEMa
mapaMuabl. OTHOIICHIC
00BEMOB MIHPAMHU/T C
O0IIIM YTJIOM.
CrepeoMeTpHICCKIC
331a49H, CBA3AHHBIC C
00BEMAMH HAKITOHHOH
TIPHU3MBL, THPAMU/TBL.
Ipuxnagusle 337240 1O
TeMe «OOBEMBI TE,
CBA3AaHHBIC C 00BEMOM
HAKJIOHHOW MPH3MBL,
nmupamMunsl. I IpumMeHeHHE
00B¢MOB. BrruncieHue
PACCTOSHAA 10 TIOCKOCTH

HAKJIOHHOW IPU3MBI HA MPHMEPE
TPEYTOJIbHOM MPU3MBI U IS
MPOU3BOJILHOM MPU3MBbL. JIOKA3bIBATH
TeOpeMy: 00 00BEME MHPAMHAIEI,
(hopMyTHPOBATH CIICACTBHUS H3 HCC:
00BbEM yCEUEHHON MUPAMUIBL.
BriBoauTs GopMy Iy A1 BEIMUCICHUS
00BEMOB YCCUEHHOH ITMPAMUTBI

Tena BpaleHus

24

LumuHapuieckas
TIOBEPXHOCTb,
oOpasyromme
IUTHHAPHIECKOH
TIOBEPXHOCTH.

Iumusap. [Tpamon
KpPYTOBOU LIHIMHAD.
Inomags NOBEPXHOCTH
uwnHapa. Konuveckas
TIOBEPXHOCTb,
o0pasyromme KOHHICCKOH
nosepxHocTH. KoHyC.
CeucHme KOHyCa
TTOCKOCTBIO,
TapaJLICIbHOM MIIOCKOCTH
OCHOBAHHA. YCCUEHHBIN
roHyc. M300paxenue
KOHYCOB M YCEYEHHBIX
KOHyCOB. I Inomans
60KOBOIT MOBEPXHOCTH U
TOJTHOH MOBEPXHOCTH
KOHycCa.
CrepeoMeTpHICCKIC
3a7a4M HA JOKA3aTEIbCTBO
M BBIUHCJICHUE,
TMIOCTPOCHUEM CEUCHUH
IUINHAPA, KOHYCA.
IIpuknagHsle 3a1a4y,
CBA3AHHBIC C TATHHAPOM.
C¢epa u map.
[Nepeceuenue cdepst u
Iapa ¢ MIOCKOCTHIO.
Kacanme mapa u cdepsl
IJIOCKOCTBIO. Bua n
n300pakeHHE mmapa.
YpasueHue cepsl.
IMnomans cepsr u eé
yacre#. Cummerpus chepst
W 1mapa.
CrepeoMeTpHICCKIC
3a7a4M HA JOKA3aTEIbCTBO

CB00OOIHO OTICPUPOBATEH MOHATHAMH:
IVUTMHAPUIECKAST TOBEPXHOCTD,
muHAp. U3ydats ciocoOs!

MOy YCHHA YUTHHAPHICCKON
MOBEPXHOCTH, MIuMHAPA. M300pakats
IVUIMHAP B €T0 CCUCHUS IIOCKOCTHIO.
CB00OOIHO OTICPUPOBATEH MOHATHAMH:
KOHHYECKAs OBEPXHOCTh, KOHYC,
YCEUEHHBIH KOHYC. M3ydaTh CiocoObI
TOTYYCHIA KOHHYCCKOH TIOBCPXHOCTH,
KoHyca. M300paskaTs KOHYC H €10
CEYCHHUS IIOCKOCTBIO, MPOXOAAMEH
Yepe3 0Ch, H INIOCKOCTBHIO,

TIEPICHAMKY JIPHOH K OCU. BbIBOOUTH
(hOpMY JTBI AJIST BBIMHCIICHHST OOKOBOH H
TOJTHOH MOBEPXHOCTEH TEIT BPAIICHUSL.
Pemars crepeoMeTprHeCcKHUe 3a1a4H,
CBSI3aHHBIC C TCJIAMH BPAIICHILL,
HAXO>KICHHUEM ILIOMATH OOKOBOH 1
TIOJTHOM MOBEPXHOCTH, TIOCTPOCHUEM
cedeHui. MICOAb30BaTh MIPH PEIICHUH
33734 IDTAHAMETPHYECKHE (PAKTHI U
MCTOAOBI. CpaBHI/IBaTI) 1 AHAJTU3HPOBATH
YTBCPKACHUA C LUCTBI) BELABJIICHUA
JIOTHYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCy KIACHUIM.
AHaJ’II/ISI/IPOBaTB A MOACMPOBATH HA
A3BIKE TCOMCTPHH PCATBHBIC CUTY AllUH,
CBSI3aHHBIC C KOHYCOM W IHJIHHIPOM.
HccnenoBarh NOCTPOCHHBIC MOACH, B
TOM YHCJIC U C HCTIOTIb30BAHUEM
anmapara anreOpsl AKTyaTH3upOBaTh
(I)aI(TI)I 1 MCTOABI IIAHUMCTPHH,
PEICBAHTHBIC TEME, MPOBOIUTD
aHanorud. CBOOOHO OTIEPHPOBATH
MOHATHAME: c(epa U map, HCHTP,
paauyc, muamMeTp ceps u mapa.
Hccnenosats B3aMMHOE PACIOIOKCHAC
c(eps! u mrockoctu. opmy IMPOBATH
OTIPEICTICHAE KacaTEIbHOM IIOCKOCTH
K cepe. J1oka3sIBaTh TCOPSMBI O




H BBIIHCIICHHUC, CBA3AHHBIC
co c(epoit u mapom,
TMIOCTPOCHUEM UX CEUCHMIT
IJIOCKOCTBIO. [IpuKaansie
3aa49H, CBA3AHHBIC CO
cepoit 1 mapom.
IToBTOpEHHUE: OKPYIKHOCTD
HA TTOCKOCTH,
BBIMHCIICHUS B

OKpPY KHOCTH, CTAHIAPTHBIC
noaoous. Paznmanse
KOMOWHAIIMH TCIT
BPAIICHHUSA H
MHOTOTPAHHHUKOB. 3a1aui
mo TeMe «Tenma u
TMOBCPXHOCTH BPAICHIS)

CBOMCTBE M MPU3HAKE KACATEIbHOU
IUTOCKOCTH. BeIBOUTE (hOpMY Ty 171
BBIMHCIICHUS MJIOTATH CHCPHI Uepes
pazuyc cdepsl. PemaTs
CTEPEOMETPHYECKHUE 3aJa4H,
CBSI3aHHBIC CO C()EPOH M MapoM,
HAXOXICHHUEM IIOma u cepsl u eé
YacTeH, MOCTPOCHHUEM CEUCHHUH C(hepbl
W 1mapa.

AHanm3upoBaTh M MOACTHPOBATH HA
SI3BIKE TCOMETPHH PEATbHbBIC CUTY allHH,
CBSI3aHHBIC C apoM u c(epoit. Pemats
MPOCTBIE 337a4H, B KOTOPBIX

(pury pupyoT KOMOHHALMH TEIT
BPAIICHHUS X MHOTOTPAHHHUKOB.
Hcnons30BaTh OpH pEIICHUH 330a4,
CBSI3AHHBIX CO CepoH U mapom,
IUITAHEMETPHYCCKAE (DAKTBI H METOIBI.
PemmaTs cTepeoMeTpHYCCKIE 331241,
CBSI3AHHBIC C TEJIAMH BPAIICHUL,
MOCTPOCHUEM CEUCHHH TET BPAIICHUS,
C KOMOWHAIIWSIMHA TEJT BPAILCHUS 1
MHOTOTPAaHHHKOB. [ IpoBOTUTE
JIOTHYECKH KOPPEKTHBIC
JIOKA3aTeIbHBIC PACCYKICHUS IPH
PEIICHUHN TCOMETPHUECKUX 3a1a1,
CBSI3AHHBIX C MIEPIICHIUKY JLIPHOCTHIO
IUTOCKOCTEH. AHANMH3UPOBATh U
MOJICITMPOBATH HA SI3bIKEC TEOMETPHA
peanbHBIC CHTYAHH, CBSI3AHHBIC C
MHororpasaukamu. Mcciaeaosars
TIOCTPOCHHBIC MOJICJIH, B TOM YHCJIC H C
HCTIONIb30BAHIEM AIIapaTa aireOpsl

IImomanu
MOBEPXHOCTH U
00BEMEI
KPYTJIBIX TEJ

O0BEM HTHApA.
Teopema 00 00BbEME
MPSIMOTO MUTHHIPA.
[Mnommaan GOKOBOH U
TOJTHOH MOBEPXHOCTH
LWIMHIPA. BeruncieHue
00BEMOB TCIT C TIOMOIIBIO
OIPEACIEHHOTO HHTETPATIA.
0O01véM xonyca. [Tnomanu
OOKOBOH W MOJTHOH
MOBEPXHOCTH KOHYCA.
CrepeoMeTpHICCKIC
3a7a4u, CBSI3aHHBIC C
BBIMUCIICHHCM 00BEMOB
IIHHIPA, KOHYCA.
Ipuxnagusle 337240 1O
TeMe «OOBEMBI U IIOATH
moBepxHOCTEH Te1. O0BEM
[Iapa | MapoBOro CEKTOPa.
Teopema 06 00BEME mapa.
IMnomaas cdepsr.
CrepeoMeTpHICCKIC
3a7a4u, CBSI3aHHBIC C
BBIMUCIICHHCM 00BEMOB

CB00OOIHO OTICPHPOBATH MOHATHAMH:
00BEM TE1a, TUIOIIAIh MOBSPXHOCTH.
DopMy THPOBATH OCHOBHBIC CBOHCTBA
00BEMOB. JIOKa3BIBATH TCOPEMBI. 00
00BEMe TUIHHAPA; 00 00BEME KOHYCA.
BoBoauTs (OpMY ITBI AT BEIMHCIICHI
00BEMa YCCUEHHOTO KOHYCA.
HccnenoBaTh NOCTPOCHHBIE MOACIH, B
TOM YHCJIC H C HCIIOJIb30BAHHEM
anmapara anreOpsl. 3HaTh
BO3MOKHOCTH PELICHHA 33724 HA
MOCTPOCHUE LUPKY IEM H THHEHKOH, O
KJIACCHYCCKHX HEPA3PCIIHMBIX
3agadax. CBOOOIHO OTIEPHUPOBATH
TIIOHATHSIMH: H.I.':lpOBOfI CCIMCHT,
IIAPOBOH CIIOH, IAPOBOH CEKTOP,
OCHOBAHHE H BBICOTA CETMCHTA,
OCHOBAHHC H BBICOTA MIAPOBOTO CIOL.
BoBoauTs GopMyIBI AT HAXOMKICHUS
00BEMOB MAPOBOTO CCTMCHTA,
MIAPOBOTO CEKTOPA, IUIOMATH C(HEepBL.
JloxaseiBatek TCOpeMy 00 00BEME mapa.
Pemats cTepeoMeTpHUCCKAC 3a1a4H,
CBA3AaHHBIC C 00BEMOM mapa,




mapa, mMapoBOTO CCTMCHTA,
IMAPOBOTO CCKTOPA.
Ipuxnagusle 337240 1O
TeMe «OOBEMBI TE,
CBA3AaHHBIC C 00BEMOM
IIapa | IOMAABI0 C(CPBL
COOTHOIICHHS MEXKITY
IJIOIAAAMH NOBEPXHOCTEH
H 00BEMaMH TTOTOOHBIX
ten. [TogoOHbIC TCa B
mpoCTpaHcTBe. M3MeHEHUE
00BEMa TipH O T00HH.
CrepeoMeTpHICCKIC
331a49H, CBA3AHHBIC C
BBIMUCIICHHCM 00BEMOB
TeJ U IIOIAACH
MOBEPXHOCTEH

IIapOBOTO CETMEHTA, MIAPOBOTO
CEKTOpA, IUTOMAIBE0 CEepBI.
CpaBHHUBATH W AaHATH3UPOBATH
VTBEP)KIACHUSI C LICTBIO BHIIBIICHHS
JOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCy KIACHUIM.
AHanmm3upoBaTh M MOACIHPOBATH HA
SI3BIKE TEOMETPUH PEANBHBIC CUTY ALIHH,
CBA3AHHBIC C 00BEMOM Tapa,
IIApOBOTO CETMEHTA, MAPOBOTO
CETMEHTA, IUIOIAABI0 CEPHL.
CB00OOIHO OTICPUPOBATE MOHATHEM::
MOJOOHBIC TENIA B MPOCTPAHCTEE.
BorucisTe 00BbEMBI TENT C TOMOMIBIO
ONpEACIEHHOTO HHTErpana. Pemars
CTEPEOMETPHICCKHC 33/1a4H,
CBSI3aHHBIC C COOTHOLICHISIMHI MEXKIY
IJIOMAAAME MOBEPXHOCTEH H
oObpéMaMu ToK00HBIX T [IpoBoauTE
JOTHYECKH KOPPEKTHbIC
JIOKa3aTeIIbHBIC PACCYKICHHS IPH
PEIICHUU TE€OMETPHUYIECKIX 337134,
CBSI3aHHBIX C BBIYHCIICHHEM O0BEMOB
TEJ C IOMOIIBIO OIPEACIEHHOTO
HHTETpana, Hax0KICHUEM
COOTHOIICHHSI MEKAY TLTOINAISIMHA
TMOBCPXHOCTEH 1 00 BEMAaMHU IO T00HBIX
TEJI. AHAIM3UPOBATH U MOJCITUPOBATH
HA SA3BIKE TCOMETPHUH PEATBHBIC
CUTYallWH, CBSI3aHHBIC C 00BEMAMH U
MOBEPXHOCTSIMH TEII, HA
JIOKA3aTEeIbCTBO M HA HAXOMKICHHUC
TEOMETPHUICCKHX BEIMINH

JBrxeHus

JBI>KEHHA MPOCTPAHCTBA.
OrobpaxkeHns. JIBKeHUA
W PaBEHCTBO (Puryp.
OOmime cBoWCTBa
NBHKCHHH. Buapn
JBHKCHUH: TApaJuieIbHbIN
TIEPEHOC, IIEHTPATbHAS
CHMMCTPHSA, 3CPKATBHAA
CHMMETPHSI, TIOBOPOT
BOKPYT IPAMOIL
[TpeoOpazosanus mogoOwus.
[psamas u chepa Ditnepa.
T'eoMerpuueckue 3amaun
HA MPUMCHCHHUC ABWKCHUSA

[TpUMCHAT MPABUIIA BHIIOTHCHHAS
JICUCTBUH CIOKCHUS U BBIMUTAHUS
BCKTOPOB, YMHOKCHHS BEKTOPaA HA
YHCJIO0 NPH peleHuu 3aaa4. Haxoauts
KOOPIMHATHI BEKTOPA B TAHHOM Oazuce
H CTPOHTH BEKTOP IO ETO
KoopAuHaTaMm. BCoMHUTB
OTIPEJICTICHAC CKAJLIPHOTO YMHOKCHHS
H €r0 CBOMCTBA. BRIUMCIATE C
TIOMOIIBI0 CKABIPHOTO Y MHOKCHHIS
JUTHHBI BEKTOPOB, YTJIBI MEKTY HAMH,
VCTAHABIIMBATH [IEPIICHIUKY JLIPHOCTH
BEKTOPOB. AHANM3HPOBATH U
MOJICTUPOBATH HA SA3bIKEC TECOMETPHH
PCANBHBIC CHTYALHH, CBI3AHHBIC C
(pU3MIECKUMH BEKTOPHBIMHU
BemmuuHAMH. MIcons30BaTh npu
PCIICHUH 33724, CBA3AHHBIX C
BEKTOPAaMH B IIPOCTPAHCTEE,
TIAHAMCTPHYCCKAC (DAKTHI H MCTOIBL.
CB00OOIHO OTICPUPOBATEH MOHATHAMH:
0TOOpaKCHUE MPOCTPAHCTBA HA €O,
JBIKCHHC TIPOCTPAHCTEA,
LEHTPAbHAs, 0CEBAA U 3¢pKaJbHAA




CHMMETPHH, APAIIICIbHBIN IEPEHOC,
PaBEHCTBO W MOox00HE Huryp.
JlOKa3bIBATE YTBEP/KACHUSA O TOM, UTO
LCHTPATbHASL, OCCBAs M 3EPKAJIbHAS
CHMMETPHH, MAPAIUICIbHBIA IEPEHOC
SABILIFOTCA ABHKCHHAMH. BrmoaHgaTh
mpeoOpa30BaHUS TOTO0HS.
OnepupoBaTh MOHATHAMHE, IPIMasi H
c(epa Dtinepa. Pemars
TEOMETPHUECCKHC 3aJaH C
HCIOJIBb30BAHUECM JBIKCHUIM.
Hcnons30BaTh OpH PEIICHUH 33044
JBHJKCHIS MIPOCTPAHCTBA U MX
CBOICTBA

ITosTOpEeHue,
obobmenne u
CHUCTEMAaTH3AIUS
3HAHUI
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Obo0maromee MOBTOPECHHUE
TIOHATHI B METOJOB Kypca
reomerpun 10—11 kmaccos,
CHCTEMATH3ALMA 3HAHUH.
Hcropusa passurus
CTEPCOMETPHH KAK HAYKH H
€€ POJIb B PA3BUTHH
COBPEMECHHBIX
HWHXCHCPHBIX H
KOMITBIOTCPHBIX
TEXHOJOTUui

Pemats cTepeoMeTpHYECKUE 3aJa4H HA
JOKA3aTEIBCTBO MATEMATHICCKHX
OTHOIICHHH, HAXOXKICHHC
TEOMETPUUCCKUX BEMYUH (IJIHH,
VIJIOB, IUIOMAICH, 00BEMOB).
Hcnons30BaTh OpH pEIICHUR
CTEPEOMETPHYECKHX 3a0a4
TUITAHAMETPHYECCKHE (DAKTBI M METOIBI.
[TpoBoAHUTH TOTHIECKH KOPPEKTHBIC
JOKA3aTEIbHBIC PACCYKACHUA IPH
PEIICHIH CTEPEOMETPHYUCCKUX U
MJIAHUMETPHYCCKUX 3a7aY.
CpaBHHMBAThH W AaHATH3UPOBATH
peanbHBIC CHTYANNH U BHIIBIIITH
BO3MOJKHOCTD €€ MOACIMPOBAHMS HA
SA3BIKE TEOMETPHH. MOAEIupoBaTh
PCATBHYIO CHTYALMIO HA A3BIKE
TEOMETPHH U HCCICAOBATh
MOCTPOCHHBIC MOJCIIH, B TOM YHCJIE U C
HCTIONIF30BAHHIEM aIlapaTa aareOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIC
MPOTrpaMMBI MPH PEIICHUH 3a1a4.
ITonyuaTs MpeACTaBICHUE O
TEOMETPHH KaK O PA3BHBAOIICHC
HAyKe, HCCICAYIOIEH OKPY sKAFOLIHIH
MHD, CBA3AHHOH C PEaIbHBIMH
00BEKTaMH, TOMOTAOMICH PEIIUTh
pECaIbHBIC JKH3HCHHBIC CUTY ALK O
POJIH CTEPEOMETPHH B PA3BUTHH
COBPEMECHHBIX HH;KCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHH

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102




PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTDb U CTATUCTHUKA»
MHNOACHUTEJIBHAA 3AIINCKA

YueOHbIi Kypc «BeposTHOCTD M CTAaTUCTHUKA» YIIIyOJIEHHOTO YPOBHS SIBJIIETCS MPOJOJKEHUEM H
pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca yIiyOJ€HHOro ypOBHS Ha YypPOBHE CpPEmAHEro oOIIiero
oOpazoBanusi. YueOHbIH Kypc NpenHasHadeH i (pOpMHUPOBaHUS y OOYyYarOIIUXCS CTAaTHCTUYECKOM
KyJIbTYyPbl U IIOHUMaHUS POJIM TEOPUU BEPOSITHOCTEN Kak MaTeMaTHUECKOro MHCTPYMEHTA JUIsl U3yUeHus
CydaliHbIX COOBITHH, BeNWYMH M TpoueccoB. IIpu u3yueHHMH Kypca OOOramaroTcsi MpeaCcTaBICHHS
O0y4aroIMUXCst O METOAAX HCCJIEAOBAHUS M3MEHYMBOIO MHpPA, PAa3BUBAETCS NMOHUMAHHE 3HAYUMOCTH U
OOIIHOCTH MAaTeMAaTHYECKUX METONOB IMO3HAHMS KaK HEOTHEMJIEMOI 4acTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOI'O MUPOBO33PEHHUSI.

Copnepxanue y4eOHOrO Kypca HalpaBJIeHO Ha 3aKpEeIUIeHUe 3HAHWH, TOJyYEeHHBIX MPU HU3YUYEHHH
Kypca Ha YpPOBHE OCHOBHOrO oOmero o0pa3oBaHMs, U Ha Pa3BUTHE NPEACTABICHUH O CIy4alHBIX
BEJIMUYMHAX U B3aUMOCBS3SX MEXIYy HHUMH Ha BaXXHBIX MPHUMEpax, CHOKETbl KOTOPBIX MOYEPIHYTHI U3
OKpy’karomero mupa. B pesynbrare y 0Oydarommxcst MOJMKHO C(HOPMUPOBATBCS MPEACTABIECHHE O
HanOosee ymoTpeOUTENbHBIX M OOIMMX MAaTEMAaTHYECKHUX MOMAENSX, MCIIONb3yEMBIX [JIsl OIMHCAHUS
AHTPOIIOMETPHUYECKUX U JeMOrpaduiIecKUX BEJIUYMH, MOTPEITHOCTEH B Pa3jMYHbIE pOJa M3MEPEHHSIX,
IUTUTENIbHOCTH 0€30TKa3HON PabOThl TEXHUYECKHUX YCTPOWCTB, XapPAaKTEPUCTHK MAaCCOBBIX SIBICHHHA U
MpoLeccoB B odmmecTBe. YUeOHbINH KypcC sBISIETCST 0a30i AT OCBOSHHS] BEPOSTHOCTHO-CTATHCTUYECKUX
METO/IOB, HEOOXOIUMBIX CIIELIHATUCTAM HE TOJIBKO HH)KEHEPHBIX CHIENUAIbHOCTEH, HO TaK)KE COLIMAIbHBIX
U TICUXOJIOTMYECKHX, TIOCKOJIBKY COBPEMEHHbIE 00IIeCTBEHHBIE HAYKH B 3HAUYUTEIbHONW Mepe HCIIONB3YIOT
amnrmapar aHaiu3a OONbIINX NaHHBIX. L[eHTpanbHy0 9acTh y4eOHOro Kypca 3aHIMAaeT 00Cy KIeHHe 3aKOHA
OoapINX Ynces — QyHIaMEHTaJbHOTO 3aKOHA TPUPO/IBL, UMEIOIIEro MaTeMaTHUECKYIO (POpMaTU3aLIHUIO.

B cooTBeTcTBHY € yKa3aHHBIMU LIEISIMU B CTPYKTYpe y4eOHOTro Kypca « BeposSTHOCTb M CTaTUCTHKAY
Ha yriyOnéHHOM YpOBHE BBIJENIEHBI OCHOBHBIE copaep:kaTenbHble JUHUHM: «CiydaliHple cOObITHA |
BepOSTHOCTH» M «CilydaiiHble BEIMYMHBI U 3aKOH OOJBIINX YHCEI.

I[ToMMMO OCHOBHBIX JIMHHI B y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOpHH TIpadoB U TEOPUHU
MHOKECTB, HEOOXOAMMBIE 1151 TIOJTHOLIEHHOTO OCBOSHUS MaTepraia JaHHOrO Y4eOHOro Kypca U CMEKHBIX
MaTeMaTHYeCKUX YUeOHBIX KypPCOB.

Conepxanue nmuann «Ciy4aifHble COOBITHSL U BEPOATHOCTH» CIY>KHUT OCHOBOH 1151 ()OPMHUPOBAHUS
MPEACTABICHUN O PAaCIpenesieHUd BEPOSTHOCTEM MEKIY 3HAUCHUSMU CIY4YallHbIX BEJIWYMH. BaxkHyro
4acTh B 3TOH CONEPIKATENbHOW JIMHUM 3aHUMAeT H3Y4YeHHE TI€OMETPHYECKOro M OMHOMHAIBHOTO
pacrpefeneHuii U 3HAKOMCTBO C HMX HENpPepbIBHBIMU aHAJOraMH — IOKa3aTeJbHbIM M HOPMAaJbHBIM
pacrpeneneHusIMU.

Tembl, CBsI3aHHBIE C HEMTPEPBIBHBIMU CJTy4YalHBIMHU BEJIMYMHAMU U PaclpeAeeHUsIMH, aKLIEeHTUPYIOT
BHUMaHHE OOYyYarOIIMUXCs HAa OMUCAHWU M U3YYEHUH CIYYaHHBIX SBJICHHUH C MOMOIIBIO HENPEPBIBHBIX
¢yskmmii. OCHOBHOE BHIMaHUE yAEISIETCS TOKA3aTeIbHOMY U HOPMAJIBHOMY PaCpeAeTICHHSIM.

B yueOHOM Kypce mpenmycMaTpuBaeTcsi O3HAKOMHUTEIbHOE H3YUYEHHE CBSI3U MEXKAY CITydaiHBIMU
BEJIMYMHAMH U OINMHUCAHHWE 3TOH CBSA3H C MOMOIIBI0 KO3(h(HUIMEHTa KOPPENSILUU U ero BBIOOPOYHOTrO
aHajora. JTU 3JIEMEHTbl COJEp)KaHUs pa3BUBAIOT TeMy «/luarpammbl paccenBaHMs», U3YUEHHYIO Ha
yPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U BO MHOI'OM ONUPAIOTCS Ha CBEACHUS U3 KYypCOB aireOpel u
reoOMeTpUU.

Emeé onuH sneMeHT conep:kaHUs, KOTOPBIA MpeAsaraeTcss Ha O3HAKOMHUTEIbHOM YpPOBHE —
MOCJIEIOBATEIbHOCT ~ CIIYYAlHBIX HE3aBHUCHMBIX COOBITUH, HACTyNAlOIUX B €OUHHULYy BPEMEHH.
O3HaKOMJICHHE C paclpeiesieHueM BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITHI HOCHUT Pa3BUBAIOIIHN
XapakTep W SIBISAETCS AaKTyaJdbHbIM [JIs1 OyAyIIuX aOUTypHUEHTOB, NOCTYMAKOIIMX Ha Yy4eOHbIe
CHEeLHUATBHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMI HAYKaMH, TICUXOJIOTHEH U yIIPaBICHUEM.

Ha usydenue yueOHOro kypca « BeposiTHOCTb M CTATHCTHKA» HA YTITyOJIEHHOM YPOBHE OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 yac B Henemo), B 11 kiacce — 34 gaca (1 vac B Henedro).



COAEP)KAHUE OBYYEHUA
10 KUIACC

I'pad, ces3Heil rpad, nyTu B rpade: nukisl 1 nenu. CteneHb (BaJI€HTHOCTh) BEPIIUHBL I padbl HA
MJI0CKOCTH. [lepeBbs.

Crnyy4aifHble SKCIIEPUMEHTHI (ONBITBI) U CITydaiHble COOBITHS. DJIeMEHTapHbIe COOBITHS (MCXOIbI).
BeposiTHOCTD CcityuaitHOro coObITHS. BIM30CTh HacTOTHI M BEPOATHOCTH cOObITHHA. CiydaliHbIE OMBITHI C
PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Hag COOBITHSIME: TIepecedeHre, 00 beIMHEHHE, MPOTUBOIONIOKHBIE COOBITHS. JlnarpaMmer
Ditnepa. Popmyia CIOKEHHS BEPOATHOCTEH.

YcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBo ciydaiiHOro skcnepumenTa. @opmyna
noJiHo# BepositHocTH. Popmyna batieca. HezaBucumblie coObITHS.

bunapHsIil cydaiiHbBI ONBIT (MCTBITAHUE), yeeX U Heyaada. HezaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX HCIMBITAHUN 10 mepBoro ycmexa. llepecraHoBku U daxtopman. Uucio couyeTaHui.
Tpeyronpauk [Tackans. @opmyna bunoma HeroToHa.

Cepust He3aBUCHMBIX UcTbITaHUN beprynmm. CiydaliHelid BBIOOp M3 KOHEUHOH COBOKYITHOCTH.

CnyuaitHas BenmuunHa. Pactipenenenne BepostHocTed. Jluarpamma pacnpenenennsi. Onepauu Hag
Cly4yallHbIMU Benu4yuHaMH. buHapnas ciyualiHas BenuuuHa. IIpumepsl pacnpeneneHuii, B TOM 4YHCIE
reoMeTpHUYECKoe U OMHOMHAIBHOE.

11 KUIACC

CoBmMmecTHOE pacmpenesieHue ByX ClydaiHbIX BendnH. He3aBucuMble CiydailHble BEIMYNHBIL.

MatemaTudeckoe OXXKHUIaHWE CIy4dailHOH BenuuuHbl (pacnpenenenus). IIpumepsl mpuMeHEHUs
MaTEeMaTHYECKOTO OXKHUIAHUs (CTpaxoBaHue, JjoTepest). MareMaTHuecKoe OxXuaHue ONHAPHOM CITyYaiHOH’
BEJIMYUHBL. MaTeMaThudeckoe OXHUAAHUE CYMMBbI CIy4YalHBIX BEJIWYUH. MaTeMaTH4eckoe OKHUIaHHE
reOMETPHUYECKOro U ONHOMHAIBHOTO PacIpeneleHn.

Jlucriepcusi M CTaHIAPTHOE OTKIOHEHWE CIy4alHOW BenW4uHbI (pacmpeneneHus). Jucmepcus
OuHapHOHN CiyyailHOH BeNMWYMHBL MaTeMaTH4eCKOe OXKUJAHUE TPOHM3BENEHHUs W AMCIEPCHUS CYMMBI
HE3aBUCHMBIX CIyYalHbIX BeNM4YMH. Jlucmepcuss W CTaHZApPTHOE OTKJIOHEHHEe OWHOMHAIBHOTO
pacnpenenenus. Jlucrnepcus U CTAaHAAPTHOE OTKJIOHEHHE F€OMETPUUECKOrO PacpeneeHuUs.

Hepasencto UeObrméra. Teopema UYeObnuéra. Teopema bepuymnmu. 3akoH Oonbmiux dYuceln.
Beibopounsiit MeTon uccnenosanuii. Beibopounsre xapakrepuctuku. OLEeHUBAHHE BEPOSITHOCTH COOBITHS
10 BEIOOPOYHBIM IaHHBIM. [IpoBepka MPOCTEHIINX THITOTE3 ¢ IOMOLIBIO H3YYEHHBIX PaCIPEIeICHHN.

HenpepeiBHble  cnydaiinele BenuuuHbl.  IIpumeper. @DyHKUUA IIOTHOCTU  BEPOSTHOCTH
pacnpeneneHusi. PaBHOMepHOe paclipeniesieHle U ero CBONWCTBa. 3a/layuu, MPUBOASILNE K [I0Ka3aTeIbHOMY
pacrpeneneHuro. 3adadd, MPUBOAALIME K HOpPMalbHOMY pacnpeaeneHuto. @DyHKUUSA TJIOTHOCTH
BEPOSITHOCTH TIOKA3aTEJIBHOIO pacrpeneseHus, (QYHKOUA IUIOTHOCTH BEPOSITHOCTH HOPMAJBbHOTO
pacnpenenenus. OyHKINA INIOTHOCTH U CBOWCTBA HOPMAJIbHOTO PaCIIPENEIICHHUS.

ITocnenoBaTenbHOCTD OMUHOYHBIX HE3ABHCUMBIX COOBITHH. 3a1a4uu, IPUBOISLINE K PACTIPEASIICHHIO
Ilyaccona.

KoBapmaums nByx ciydaiiHeix BenmudnH. Kosddurment nmueiiHoN koppensauuu. CoBMecTHbIE
HaOMIOIEHUST NIBYX BeNWYHMH. BrpIOOpouHBIH KO3(puIMEHT Koppemsuuu. Pazmuuue Mexny JHHEHHOM
CBSI3BI0 M IPUYNHHO-CJIEICTBEHHOM CBsA3bI0. JIMHEelHas perpeccus, MeTOA HAMMEHbLINX KBAAPaTOB.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUYEBHOI'O KYPCA «BEPOATHOCTD N
CTATHCTHKA» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

HNPEJIMETHBIE PE3YJIBTATBI

K xonny 10 kaacca o0y4aromuiics HAyYUTCS:

CBOOOJHO ONEPUPOBATH MOHATHIMH: rpad), MIOCKUi rpad, CBs3HBIN rpad, nyTh B rpade, Hernb, HUKJL,
IepeBO, CTETIEHb BEPIINHBL, AEPEBO CIIyUalHOTO SKCIIEPUMEHTA,

CBOOOJHO OMEPHPOBATH MOHATHUSAMH. CIYYalHBIA SKCIEPUMEHT (OMBIT), CiydaliHOE COOBITHE,
3JIEMEHTAapHOE Cly4yaiiHOe COOBITHE (3JIEMEHTaPHBII UCXO0/) CITy4YalHOrO OIbITa, HAXOAUTh BEPOSTHOCTH
COOBITHIT B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMUY,

HaXOAUTh U (POpMyITUpPOBATH COOBITHS: mMepeceueHne, OObeIUHEHHE NaHHBIX COOBITHH, COOBITHE,
MPOTHBOIOJIOXKHOE JAHHOMY, HCIIOJIb30BATh AMArPaMMBbl Jiijiepa, KOOPIAUHATHYIO MPSAMYIO ISl PEIIeHHS
3a1a4, MOJIb30BaThCs (POPMYJION CIIOKEHHs BEPOSTHOCTEH U BEPOSITHOCTEH IBYX M TPEX CIydalHBIX
COOBITHIA;

ONEPHPOBATh TOHSITHAMHU:. YCJIOBHAsl BEPOSTHOCTb, YMHO)KEHHE BEPOSTHOCTEH, HE3aBHCHMBIC
COOBITHS, EPEBO CIYYANHOIO SKCIIEPHUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITHI C MOMOINBIO MPaBHIIA
YMHOKEHUSI, TepeBa CIy4alHOTO OMbITa, HCIIOIB30BaTh (YOPMYJTy TIOJTHOM BeposiTHOCTH, (hopmyty batieca
NPU PEIIEHUH 3a/1a4, ONPENeNATh He3aBUCUMOCTb COOBITHH MO (OpMyJIe B IO OPraHU3alHUU CITyYaifHOTO
JKCIIEPUMEHTA;

NPUMEHITh H3y4YeHHblE KOMOWHATOPHBbIE (OPMYJbI AN MEPEUHCISHHS] 3JIEMEHTOB MHOJKECTB,
3JIEMEHTAPHBIX COOBITUH CIyYafHOTO OMBITA, PELISHHS 3a1a4 110 TEOPHH BEPOSITHOCTEH;

CBOOOJHO OTEPUPOBATh MOHATHAMU: OWHAPHBIN CITy4alHBIA ONBIT (MCIIBITAHUE), YCIIEX W HEyaua,
HE3aBUCHMBbIE UCTIBITAHUS, CEPUSl UCTIBITAHUH, HAXOAUTb BEPOSITHOCTU COOBITUH: B CEPUU UCIIBITAHUN JIO
NePBOTO ycCIieXa, B CEpUU WCIBbITaHWH BepHyJun, B OmbITe, CBA3aHHOM CO CIy4YaiHBIM BBIOOPOM U3
KOHEYHOHN COBOKYIHOCTH,

CBOOOJHO OMNEpPUPOBATh MOHATHAMU. CiIydaiHas BEJMYHMHA, pacHpenesieHHe BEPOSTHOCTEMH,
auarpaMMa  pacrpeneneHusi, OWHapHas ciydaifiHas BeJWYHHA, TIeOMeTpUYecKkoe, OWHOMHAIbHOE
pacrpeseneHue.

K xonny 11 kaacca o0y4aromuiicss HAyYUTCS:

OMEePHPOBATH MOHATUSIMH: COBMECTHOE paclpeneeHre ABYX CIy4YalHbIX BEJIMYUH, MCIIOJIb30BAThH
TabJINIy COBMECTHOT'O pacTIpeieTIeHUs IBYX CITyYalHBIX BEJIMYHH [Tl BBIACIEHHS PaCIpeAeIeHUs KaKION
BEJIMYMHBI, OTPENIEICHNS HE3aBUCUMOCTH CJIyYaiiHBIX BETUYHH;

CBOOOJHO ONEPHPOBATH TIOHATHEM MATEMaTHUYECKOTO OXKUAAHMUSA CIyYailHOH  BEJMYHHBI
(pacnpenesnieHus1), IPUMEHSTb CBOWCTBA MAaTEMATHUYECKOTO OXKHIAHHS MPU PEIIEHUH 3a1ad, BBIYUCISATH
MaTeMaTHYECKOe O’KUAaHNe OMHOMUAIBHOTO U T€OMETPUYIECKOTO PaCIpeaeNICHHI;

CBOOOJHO OTEPUPOBATh MOHATHIMH: TUCTIEPCHS], CTAHAAPTHOE OTKJIOHEHHE CIy4YailHON BEIUYHHBI,
NPUMEHSTh CBOHCTBA TUCTIEPCHH CIyYaifHOHM BETMYUHBI (pactipeaeseH s ) TP PELICHUH 3314, BBIYHCISITh
IOUCTIEPCHIO U CTAHAAPTHOE OTKJIOHEHHE T€OMETPUUYECKOT0 1 OMHOMHAIBHOTO PACIIPEIeNIeHHU],

BBIUUCIISITE BBIOOPOYHBIE XAPAKTEPUCTHKHU IO JAHHOH BBIOOPKE M OLEHHBATH XaPAKTEPUCTHKU
IeHEPabHON COBOKYITHOCTH HAaHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHHBaTh BEPOSTHOCTH
COOBITHII W  MPOBEPATH MNPOCTEHINNE CTATHUCTUYECKHUE THIOTE3bl, IMOJB3YsIChb  H3YUEHHBIMH
pacrpeneneHusIMH.



TEMATHYECKOE IVNTAHUPOBAHUE
10 KJIACC

o Kosm4ecrBo
anMeHOBaHHE
Ne 1acoB OcHOBHBIC BIBI ACATE/IHLHOCTH
pPa3aeyioB 1 T€M OcHoBHOE COACPKAHNEC
n/n Kownrp. 00 yJIAIOMIITXCS
IIporpaMmbI Bcero
padoThI
N IIpencTaBiaTe OOBEKTHI U CBSI3U MEKIY
T'pad, cBsa3ubIif rpad, mpeacTapieHe
HHUMH ¢ TIOMOIIBIO I'pada, HaxX0MTh Iy TH
3a/1a4uM ¢ IIOMOIIBIo rpada. CrerieHp MOy Be awi rpacha. BHLICTATH B
D IeMEHTHI (BaJICHTHOCTH ) BepIIUHKL. [[yTh B oY BED rpada. Bhul
1 TeopHH rpado 3 rpacbe. Ilerm 1 gy, 'pacpb a rpade el U IMKITHL CTPOUTH EPEBO 10
p p ) o OIHMCAHUIO CIIYYaiHOIO OIbITA, OIIUCHLIBATL
IUIOCKOCTH. JlepeBo cIyyaitHOro N
CIlydaifHple COOBITHS B TEPMUHAX JIepeBa.
SKCIIepUMEHTa
Pemats 3a/1auu ¢ moMonipio rpadoB
CayuaitHbie CrryvaifHble SKCIIEPUMEHTSHI (OIIBITHL) K .
o BbIJIensTh U OIMCHIBATH CITyYaliHbIe
OTBITHI CIIy4aiHble COOBITHS. DNeMeHTapHbIe .
> COOBITHS B CITy4alHOM OIIBITE.
> coOBITHS (MCXO/Ip]). BeposTHOCTD
CIYYauHbIC N DopMyIUPOBaTh YCIOBHS IIPOBECHUS
2 o 3 CILyHAHHOTO COGLITILA. BeposTHOCTH CIly4aifHoro onslta. HaxoMTh BEPOSTHOCTH
COPBITIDI 1 COOBITHI B OUBITAX ¢ CJ;%BITI/H/Iv B OHLITaX.C aBHOBOSMOp)KHLIMI/I
BCPOATHOCTH PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMI P
. 3IIEMEHTAPHBIMHU UCXO[aMU
CcOOBITUHI COGBITHIMHI
Onepauuu Haq
MHOKCCTBAMH U Hcnonn30Barh qdarpaMMbl Diiepa 1
Ilepeceuenue, oObeMHEHIE MHOKECTB .
COOBITHSIMH. . BepOalbHOE oIMcaHue cOOBITUH TIpU
U COGBITHH, PO THBOIONONHEIS BBIIIOJIHEHUH OTIepaItiii HaJl COOBITHSIMU
Cnoxenue u coBbITHS. POpMYyTIa CIIOKEHMS P o
o O1ieHMBaTh U3MEHEHHUE BEPOSITHOCTEH
YMHOKCHHC BEPOSITHOCTEH YCIIOBHAs BEPOSITHOCTS. N
3 % S YMHOXeHHE BeposTHOCTEH. PopMmyIia COORITH 110 MEpe HACTYILIE /DYTHX
BCPOATHOCTCH. CIOBHOM BE OETHOCTH q)(; I;:y cOOBITHI B ClIy4alfHOM oIIbITe. PemmaTs
YcmoBHas y N P - OPMy 3a7a41, B TOM HYHCIIC C MCIIONB30BAHUEM
TIOJIHOM BeposTHocTH. PopMmya JIepeBa CITY HaHHOT0 OTTbITa, (OpMYIT
BCPOATHOCTE. Batieca. HezaBrcumMele coOBITHS P Y - QOPMYT
Hezasucumebie CIIOKEHUSI M YMHOKEHHUSI BEPOSTHOCTEH
coObITHS
DopMyIUpOBaTh U JIOKa3hBATH
KoMOHHATOPHBIE (GakThl. McIoms30BaTh
IIPABUIIO YMHOKEHUSI, U3y UEeHHbIE
KOMOUHATOPHBIE HOPMYIIBI IS
KOMOUHATOPHO® IABILIO Y MHOMEHH. e etmcne}ﬁ/m BJI(}:)MEII\-;I”ZOB iSJ'IH‘IHLIX
D IeMEHTHI TlepectanoBku 1 pakTopuai. Yucio P P
4 5 4 1 coueTarmit. Toevrobrmk Tackam MHOKECTB, B TOM UKCIIE 3JIEMEHTAPHBIX
KOMOHHATOPHKH by ’ COOBITHI B CITyHYalfHOM OIIBITE.
Gopmyna buHoma HeroToHa y
TonpzoBathest GopMyITOit U TPEYT OILHUKOM
Tlackast st orpeieleHys Yucia
couetanuii. [[pumensTs popmyy GuHOMA
HreroToHa st ipeo0Gpa3zoBaHusl BRIPaKeHUI
Cepun EHHADHEL Gy AL OLbIT PazbuBaTh CI10KHBIE SKCIIEPUMEHTHI Ha
IOoCICA0OBATCIIb- P Ty OT/AEIbHBIE HCIIBITAHMSL. PelaTh 3aaun Ha
5 (HCITBITARNE), YCIIEX 1 HEY Ja. TIOACK BEPOATHOCTEH COORITHIA B cEpUM
P HOTLH AR HesapucumIe HCIbITaHus, Cepust HchTamI/)HZ 0 IIEPBOTO ycIIexa U BI()}G HSIX
Ucnerrannsa HE3aBUCHUMBIX UCTIBITAHUI JI0 TIEPBOTO . A P y P
HCIIBITaHUM bepHyIUIH, a TakKe B OIIBITaX CO
5 bepaymm. 5 yernexa. Ceprst He3aBUCHMBIX : y
L CLLITar Benry . Coryv aiitbi CITy4afHBIM BEIOOPOM U3 KOHEUHON
Cryuaiinbii PHYJII, L1y COBOKYITHOCTH C HCIIONIb30BaHHEM
BBIGOP M3 KOHEUHOM COBOKYITHOCTH.
BBIOOD U3 KOMOUHATOPHBIX GakToB U GOPMYIL, B TOM
. IIpaktuueckas padora ¢ .
KOHEYHOM YHCIIE B X0/l IPaKTUUECKOit paGOTHI ¢
HCIIOJIB30BAHUEM IIEKTPOHHBIX TalIIHI] IIPHMCHCHHEM CTAHApTHHIX N
COBOKYMHOCTH P Aap Y HKIRH
CiyyaitHas BenmuunHa. Pactipenenenue | OcBauBarh MOHATHS: ClTydaifHas BETHMUMHA,
BeposTHOCTeH. [lnarpamma pactipesienieHye, TablIuIa pacIpe/elIeHus,
pactpesienenust. Orieparuu Hajl JarpaMma pactipesienenus. Haxo s
CITy4alfHbIMU BeTMUMHAMY. [[pHUMephI | 3HAUEHMS CYyMMBI U IIPOU3BEICHHUS
pactipesienieHuit. buHapHas ciyuaiiHas | cIydaiHBIX BeTuunH. CTPOUTh OUMHAPHBIE
. BeNMUMHA. | eoMeTpUUecKoe pactl- pactpeieneHuys 10 OIIMCAHUIO COOBITHH B
Crnyuaiinbie penenenvie. buroMuatbHOE CITy4alHBIX ombITax. CTPOUTh 1
6 BCJIAYHUHBI U 14 1 pactipesienieHre. MateMaTuieckoe pacIio3HaBaTh F€OMETPUYECKOE U
pacmpeaeneHus O’KUJIaHUE CITyYaiHOH BETMUNHEL OGUHOMHAIBHOE paclipesielieHusl. Permarth
CoBMecTHOE pacIIpe/ieNieHHe JIBYX 3aj1auy Ha BBIUMCIICHHUE MaTeMaTHIECKOTO
CIIy4alHbIX BeuinH. HezaBucumele OKUJIAHHSL.
CcIyyaiiHble BeIuHbL. CBOHCTBa CTpOUTH COBMECTHBIE PACIIPE/ICIICHUS.
MaTeMaTHIECKOT0 OKUTaHMSL. W3ydaTh cBOHCTBAE MATEMATHYECKOTO
Maremarnueckoe oxuiaHue OCHHAPHOH| OXXHUaHMs. PelaTh 3a1aut ¢ IIOMOIIBIO
CIIy4alHOU BEITUYMHEIL. HM3YUYEHHBIX CBOHCTB. 110 M3yUeHHBIM




Maremarrdeckoe okuJaHUE
TEOMETPUUECKOTO ¥ CHHOMHUAIBHOTO
pacupesieneHuid. [lucriepens u
CTaH/IAPTHOE OTKIIOHEHUE. [lrcTiepens
OMHApHOU CITy4YaltHON BEJMYMHBL
CBoliCTBA JUCIIEPCUM.
Maremarrdeckoe okuJaHUE
TIPOU3BEJICHUS U JUCIIEPCHST CY MMBI
HE3aBUCHMBIX CIIyYal{HBIX BEJIMMH.
Jlucniepenst OMHOMUATIBHOTO
pactpenenenus. [ Ipaktuueckas padota
C HUCTIONB30BAHUEM SJIEKTPOHHEIX
TaOIIHNI],

(bopMyIaM HaXOIUTh MaTeMaTHIeCKIe
0’KUJIaHHS CITyYaHBIX BEIHYUH, UMEIOIITUX
reoMeTprYecKoe U OUHOMUATLHOE
pactpenenenus: OcBauBaTh IIOHATHU:
JHCIIEPCHSL, CTaH/IAPTHOE OTKIIOHEHUE
clly4yaifHoi BermuuHbL. Haxo uTh
JHCIIEPCHIO TI0 pactipeieNieHuto. M3yuath
cBolicTBa aucniepend. [1o u3yueHHbIM
($opMyTaM HaXOUTh JAUCIICPCHIO
OMHOMHAIILHOTO PacIIpeieNIeHUs,, B TOM
YKcIIe B X0/I€ IPaKTUIECKOH paboThl

OBLIEE
KOJIMYECTBO 34 5
YACOBTIIO
IMPOI'PAMME
11 KJIACC
Kosm4ecrBo
Hanmenosanune
Ne Hacoe OcHOBHBIC BUBI ACATE/IHLHOCTH
pPa3aeyioB 1 T€M OcHoBHOE COACPKAHNEC
n/u KonTp. 00y AKX CST
IIporpaMmbI Bcero
padoThI
Hepagencreo YelObmmiépa. Teopema
UebpmnéBa. Teopema bepryimm. 3akon| Pa3zOupats joKa3aTelbcTBa TEOPEM.
1 3akoH 0oIbIIMX 5 OoNbITHX yrcel. BeiGopounslii Meroi | OcBauBaTh BHIOOPOUHBIN METO/T
qucen uccneoBanuil. [IpakTuyeckas paGoTa | HccIIe0BaHMIA, B TOM YHCIIE B XO/I€
C UCIIONIB30BaHUEM SIIEKTPOHHBIX IIPAaKTHYECKOH paboThI
TaOIIHNI],
T'eneparnpHast COBOKYITHOCTD U
cIIyuaiiHasi BRIOOpKa. 3HAKOMCTBO © OcBauBaTh HOHATUSL: T€HEPATbHAST
BBIOOPOUHBIMH XapaKTePUCTUKAMH. COBOKYIIHOCTB, BEIOOPKA, BEIGOPOUHOE
OlieHKa CpeJHEr0 U JIUCIIEPCUN cpejHee U BRIOOPOYHAs TUCTIEPCHSL.
TeHePallbHOI COBOKYIIHOCTH C BbrumciisTh BHIOOPOUHBIE XapaKTEPUCTUKH 1
ONEMEHTHI TIOMOIIIBIO BHICOPOUHBIX Ha UX OCHOBE OIICHUBATh XapaKTEPUCTUKH
2 MaTEMATHICCKON 6 1 XapakTepUcTHK. OllCeHNBaHNE reHepalbHO coBoKyIHOCTH. OcBanBath
CTATUCTHKH BePOSTHOCTEH COOBITHI 110 BEIOOPKE. TIOHSITHSL: CTaTUCTHYECKas! TUTIOTE3a.
CratucTryeckas runoresa. [Ipopepka | OIleHUBaTh BEPOSATHOCTH COOBITHI 1
MIPOCTEHITINX TUIIOTES ¢ TIOMOIIIBIO IIPOBEPSITH IIPOCTEHIIIIE THIIOTE3bI Ha
CBOMCTB M3YYEHHBIX paclIpe/ielieHHl. | OCHOBE BHIOOPOUHBIX JIAHHBIX, B TOM UHCIIE B
IIpaktuueckas padora ¢ X0JI€ MPAKTUIECKOH paboThl
HCIIOJIL30BAHUEM DIIEKTPOHHBIX TalIIuIL
3HAKOMUTHCS TIOHATUSMU: HEIIPEPHIBHAS
CcIIyuaiiHasi BeMUMHA, HEIIPEPHIBHOE
IIpuMephl HENPEPHIBHBIX CIyYalHBIX | paclpe/iencHue, QyHKIMS INOTHOCTH
Henpeprisabie BermuuH. OYHKIWS ITTOTHOCTH BeposTHOCTH. HaxoUTh BEPOSITHOCTH
CIyJaiHbIC BeposTHOCTH. PaBHOMEpHOE COOBITHI 110 JTAHHOM (GYHKITUH ITIOTHOCTH.
BeIMUHHBIL pactipesienenue. 1Ipumeps! 3a1a4, 3HAKOMUTHCS C MOHSTHSIMU: II0Ka3aTehHOE
TIPUBO/IIIIUX K TI0Ka3aTeIbHOMY U K pactipesielieHe, HOpMaIbHOE
3 (pacripeeners), 4 HOPMAIEHOMY PacIIpe/IeTICHHSIM. pactpesierieHue. BhIIeIsITh 110 OIIMCaHUIO
NOKa3aTC/IbHOC 1 OYHKIMS IVIOTHOCTU BEPOSITHOCTH CIlyYalHbIe BEJIMUMHDL, PACIIPEIEICHHBIE T10
HOPMAJIBHOC TI0Ka3aTeBHOTO PacIIpe/eIIeHHSL. I0Ka3aTeNbHOMY 3aKOHY, TI0 HOPMAaIbBHOMY
pachpeaeacHus OyHKIMS ITIOTHOCTH BEPOSITHOCTH 3aKoHy. Pazbuparh puMeps! 3a/1a4,
HOPMAIBEHOTO pacIIpe/ielIeHUsT TIPUBO/IIIUX K TIOKA3aTENLHOMY
pacIpesieNIeHUIO U K HOpMaTbHOMY
pacIpeielIeHIIO
TocnenoBaTebHOCTE OTMHOUHBIX BBIIENSTE 110 OIMCaHUIO CITyYaiHHOTO OIIbITa
He3aBUCUMBIX coObITHiL. [Iprmvep BEIIMYUHBI, pacTIPE/ICTIEHHBIE TI0 3aKOHY
4 Pacopeaencane b 3814, TIPUBO/IAIIEH K Ilyaccona. Pemats 3a1aun, B TOM YHCTIE B
INyaccona pactipesieneHuto [ lyaccoHa. X0/Ie TIpaKTHIecKoH paboThI ¢ IIPHMEHEHUEM
IIpaxTrueckas pabora ¢ CTaHJIAPTHBIX (QYHKIIMIHA 3IEKTPOHHBIX
HCIIOJIL30BAHIEM DIIEKTPOHHBIX Tabluil TaGimil
Kopapuarust 1ByX ciryyaiHbIX OcBauBaTh HOHATUSL: KOBapUAaIs,
Cassb MeEKTY BemunH. KoadurmenT koppemsium. | KodQUITEHT KOPPETIIIHIT, THHeHHas
5 ClydaitHBIMU 6 CoBMecTHBIE HaONIOJEHUS ABYX 3aBUCUMOCTD. OIIEHUBATh XapakTep CBSI3U
BeTHUHHAMI BeIMUUH. BEIGOPOUHBI Ko3hHUIeHT | MeXTy cIydalHBIMU BEITMUMHAMH, HCXO/IS
KOppersmy. Pazmuume MexTy W3 [IPUPOJIBI JIAHHBIX ¥ BEYHCTIEHHBIX




JIMHEHHOM CBSI3BIO U
TIPUYUHHOCIIE/ICTBEHHOU CBSI3BIO.
Jluneitnas perpeccust. pakTryeckas
padoTa ¢ UCTIONBL30BAaHUEM
3JIEKTPOHHBIX TAOJHI]

XapakTepUCTHK. VICIONb30BaTh UarpaMMbl
paccerBaHust ISt U300PKEHUS
COBMECTHOT'O PACCCUBAHUS JAHHBIX.
Haxomts k03¢ drImeHTs Ocu AuarpaMMol,
B TOM YHCIIE B XO/I¢ MPAKTHUECCKOH paGOTHI ¢
IIPUMEHEHHEM CTAHIaPTHBIX (yHKITHI

O0o01enue u

IIpexacTaBiieHne TaHHBIX ¢ IIOMOIIIBIO
TaOJMIL ¥ FarpaMM, oIrcarTelbHas
CTaTUCTHKA, OIIBITE C
PaBHOBO3MO>KHBIMH SIIEMEHTAPHBIMUA
COOBITHSIMY, BEIUUCIICHHE
BepOosTHOCTEH COOBITHIA C

HOBTOpS{TB HU3YUCHHOE U BBICTpauBaTh

CHCTel\faTHSaHHH 11 rpuMeHeHreM GopMy T U I'padrUecKux | CUCTEMY 3HaHUN
SHaHUU METOJIOB (KOOPIMHATHAS IIPIMAL,
JIepeBo, MarpaMma Ditepa),
CIly4yalHble BETMYUHBL U
pacIpesielIeHs, MaTeMaTHIECKOoe
OKUJIAHNE CITyYaMHON BEIIMYMHEL
OBLLEEE
KOJIMYECTBO 34
YACOBIIO

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHHUKA

I

Martematuka: anrebpa M Havaja MaTeMaTHYECKOro aHammsa, reomerpust 10-11 kmacc. ba3oseiii u
yrayonennele yposan/ LA, Amumon, FO.M. Komsarmn, M.B. Tkauesa, HE. ®enoposa, M.H.
[TabynuH

Maremaruka: anrebpa 1 Ha4ajaa MaTEMAaTHIECKOrO aHAIN3a, T€OMETPHSL.

I'eomerpus 10-11/J1.C. Aranacsa, B.®@. byry3os, C.b. Kagomues, 2.I'. ITo3nsik, JI.C. Kucenesa

Beposaraocts u cratuctuka 10-11 xnacc, asrop: bpoackuit M.JL

METOANYECKHUE MATEPUAJIBI VIS YUUTEJA

1.

2

8.

9.

JunakTudeckue MaTepuanbl Mo anreOpe W HavajaM aHainu3a: KH. s yyamuxcs 10 kin / MU
[ITabynun, M.B. Tkauesa, H.E. ®enoposa, P.I'. I'azapsin. — M.: [Ipoceruenue, 2005.
JunakTudeckue MaTepuanbl Mo anreOpe W HavajaMm aHainu3a: KH. s ydamuxces 11 kin / MU
[Tabynun, M.B. Tkauesa, H.E. ®enoposa, P.I'. I'azapsin. — M.: [Ipocemenue, 2005.

TraueBa M.B. Anrebpa u Havajma MaTeMaTU4ecKoro aHanuza. Temarudeckue tectol. 10 xiace /
M.B. Txauesa, H.E. ®enoposa. — M.: IIpocsemenue, 2011.

Txauea M.B. Aunrebpa u Havajia MaTeMaTU4ecKoro aHanuza. Temarudeckue tectol. 11 xmace /
M .B. Txauesa, H.E. ®enoposa. — M.: IIpocsemenue, 2011.

Txauésa M.B. Anrebpa u Hadana MaTeMaTH4eCKOro aHainn3a. Meroauueckue pekomengammu. 10-
11 xmacc: mocobue mist yuutenedi obmeoOpasoBarenbHbix opranusauuii / M.B. Tkauesa, H.E.
®enop. — M.: [Ipocsemmenue, 2011.

Yuebno-meronuueckuii kommieke 1A, AnuMoB u ap. «Anrebpa M Hadajga MaTeMaTHYECKOTO
anamuza, 10-11»; cOopHuk pabouux mporpamm. 10 — 11 kmaccer: ydeb. mocoOue sl yduTesen
obmeoOpasoBar. opraHu3anuii: 0a3oBblid U yriryOneHHsiid. yposau / [coct. T.A. bypmucrposa]. —
Mocksa: IIpocsewenue, 2020.

HNuenckas M.A. T'eomerpus. Konrponersie pabotel. 10-11 xkmaccer: yudeb.mocobme M:
IIpocsemenue, 2019.

Mep3asik AT, u ap. Maremaruka: anrebpa W Hayana aHaimu3a, reoMmerpusi. | eomerpus.
VYrnybnennsiii ypoBeHs: 11 kimacc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. M, 2020.

Cmupros B.A. T'eometpus ba3oseiii u yriaybnennsiii yposau. 10 kmacc. Meronudeckoe mocobne
s yautens. M. 2021,

10. Merognueckue pexkomenaauuu Kk yaeOHuky ArtanacsH JL.C. 10-11 kmaccer,
11. TToypounoe mnanupoBanue k yueOHuky Atanacss JL.C. 10-11 kmaccsl.
12. TTocobue nns yunrenst: BepostHocTs 1 ctaructuka 10-11 xiace, asrop: bpoackuit U.JL

IUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Denepanbublil mopran «Poccuiickoe oOpasoBaHue»: http://www.edu.ru
Enunoe okHO moctyna Kk oOpazoBaTebHBIM pecypcam: http:/window.edu.ru
Enunnas konnexknust tudpoBeIx 00pa3oBaTENbHBIX PECYPCOB:

http://school collection.edu.ru/

CpenHsis MaTeMaTH4decKasi HHTEPHET-IIKOJIA (BCS 3JIEMEHTapHAs MATEMaTHKA):
http://www.bymath.net/

Martematuka B «OTKpBITOM KoJutemkey»: http://www.mathematics.ru/
MartemaTuka B IIOMOIIb LIKOJIBHUKY U CTyACHTY (TE€CTBI IO MaTeMaTHke on-line):
http://www.mathtest.ru/

Odunmaneheiii nHGOpMaroHHbIH moptan EI'D: http://www.ege.edu.ru/
DecTuBanb nenarorndeckux unel « OTKpuITHIN ypoKk» (IpenogaBaHue MaTEMATHKH):
http://festival. 1september.ru/arti cles/subjects/1




DnexTpoHHbIe HHTEpaKTHBHBIE TOCKH SMARTboard — HOBbIe TexHOIOTHH B 00pa30BaHUM:
http://www.edcommunity. ru/

3amaun: http://www.problems.ru/

Marematuka (cripaBo4HUK (HOPMYJT TIO anredpe U reOMEeTPUH, PEIleHHs 3a1a9 U IIPUMEPOB):
http://www.pm298.ru/

ITopran Math.ru: http://www.math.ru

[IxonpHBIH moMoIHUK: http://school-assistant.ru/

Odunmanensiii nHbOpMarmoHHbIH optan EI'D: http://www.ege.edu.ru/

EI'D no maTemaruke, MOArOTOBKA K TECTUPOBAHMIO IO MaTematuke: http://uztest.ru/

Caiit monroroku k EI'D no marematuke «Maremarndeckue Oyaam»: http://schoolmathematics. ru/
ITonroroska k EI'D no matemaruke (Bapuantsl EI'D 1o MaTeMaTuke OHJIAlH, TECTHI):
http://college.ru/matematika/

Bcst MaTemaTuka — BbICLIasi MATEMATHKA, TPUKJIATHASI MATEMATHKA, MATEMAaTUYECKHUE METOMIbI B
SKOHOMUKe, (prHaHCOBas MateMaTHka: http://www.allmath.ru/

OOpasoBarenbHblii 1IeHTp «Cupuycy: https://sochisirius.ru/

Poccutickas anektponnast mkosna. — Caitr: https://resh.edu.ru

«01Matemarukay — oby4varomast onnaiiH-margopma; 01 MaTtemarnka - oOyyaromias OHIaliH-CUCTEMa
no marematuke (01math.com)

IIporpamma «GeoGebra» u cepBuc OHaiH nmoctpoerus rpadpukos http://yotx.ru/

Cnam I'HA: https://ege. sdamgia.ru/

OdunmanpHbiii caiit Yun.py: https://uchi.ru/teachers/

OTxpeIThIi OaHK 3amanuil: http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

Hudposoit obpazosarenbubliii pecype Axmace: https://www.vaklass.ru/




| Bcero npownuro, NPOHYMepoBaHo
= ¥ CKpeNneHo nevyartbio




