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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no yueOHOMy npenMery «MareMmatukay yriyoJEHHOTO
ypoBHs 11 oOywarommxcs 10—I11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaabHOro TOCYJIapCTBEHHOIO 00pa30BATEBHOIO CTaHAApTa CPEIHEro
obmero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
MPEABIABISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIULIUNA POCCHICKOTO
oOpa3oBanus. Peanuzanusi mporpammbl oOecriedyMBaeT OBJIAJCHHE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIIOIIMMU OCHOBY JIJII CAMOPA3BUTHUSL M HEMPEPHIBHOTO
00pa30BaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, TJMYHOCTHOTO U TTO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

B paboueii mporpamme yuTeHbl ujed U TojoxkeHus «Konuenmuu pa3BuTus
MaTeMatuyeckoro oopazoBanus B Poccuiickoit @enepanun». B coorBeTcTBUM €
Ha3BaHUEM KOHILICMIIMM MaTeMaTU4YecKoe 0Opa3oBaHHE JOJKHO, B YaCTHOCTH,
pemiarh 3ajady oOecnedyeHHs] HEOOXOAUMOro CTPaHE YHCIA BBITYCKHUKOB,
MaTeMaTU4yeckas TMOJArOTOBKAa KOTOPBIX JOCTaTOYHA JUIA  MPOAOCJKEHHS
oOpa3oBaHMsI IO pPa3jIMYHbIM  HaIpaBJICHUSAM, BKIIOYass IPENoJIaBaHUE
MaTeMaTHKH, MaTeMaTHYeCKUe  HUCCIeoBaHMs,  paboTy B chepe
MH()OPMAIIMOHHBIX TEXHOJOTUA M Jp., a TaKkKe oOecrnedeHus s KaKIO0ro
oOy4Jaromierocss BO3MOXXHOCTHU JIOCTUKEHUST MaTeMaTHYECKOW IOATOTOBKUA B
COOTBETCTBUM C HEOOXOAMMBIM €My ypoBHEM. VIMEHHO Ha pelieHHe 3TUX 3a4ay
HaneseHa [IpumepHas paboyast nporpamma yriyOJa€HHOIO ypOBHSI.

B smoxy mudposoit TpanchopManmu Bcex chep YSIOBEUECKON ACATECITbHOCTU
HEBO3MOXKHO CTaTh OOpPa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xopoluel
MaTE€MaTUYeCKOM MOJATOTOBKH. DTO OOYCJIOBJIEHO TEM, YTO B HAIllM JHU PACTET
YUCJIO CHELHUAJIBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHUEM
MaTeMaTHUKU: U B cepe SKOHOMHKH, U B OHu3HECe, U B TEXHOJOTHYECKHX
o0nacTsiX, W Jaxe B TyMaHUTapHbIX c¢epax. Takum oOpa3oM, Kpyr
oOy4Jarommxcs, i1 KOTOPhIX MaTeMaTHKa CTAHOBUTCS 3HAYMMbBIM IPEIMETOM,
byHnameHToM 00Opa30oBaHMs, CYIIECTBEHHO pacluupsiercs. B Hero BXonmdar He
TOJILKO  OOydwarouiyecsi,  IUIAHUPYIOIUME  3aHMMATbCd  TBOPYECKOW U
UCCJIEIOBATENbCKOW paboTOM B 00JACTHM MaTeMaTWKH, WHPOPMATUKH, (DU3UKH,
PKOHOMHUKHA U B JIPYrMX O0OJIacTAX, HO M Te€, KOMY MaTeMaTuKa HYy)XHa [JIs
UCITIOJIb30BaHUS B MPO(ECCUX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEH.
[TpuknagHas 3HAYUMOCTH MAaT€MaTUKU OOYCJIOBJIEHA TeM, YTO €€ MpPeaMETOM
ABISAIOTCA (DyHIaMEHTANbHBIE CTPYKTYPbl HAIIErO0 MHpa: MHPOCTPAHCTBEHHBIC
(GOopMbl M KOJMYECTBEHHbIE OTHOIICHUS, (YHKIUMOHAIBHBIE 3aBUCUMOCTU U
KaTeropud  HEONPENEIEHHOCTH, OT  MPOCTEHIIMX,  YCBAUBAEMBIX B
HEIMOCPEJICTBEHHOM OIbITE, 10 JOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX ISt
Pa3BUTHS HAyYHBIX U TEXHOJOTHMYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTH4YECKUX



3HAHMM 3aTPYJHEHO NOHMMAaHWE MPUHLMIIOB YCTPOWCTBA M HCIHOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPUATHE M HUHTEPIpPETalUs pPazHOOOpa3HOH
COLIMAJIbHON, SKOHOMUYECKOM, MOMUTUYECKON HHpopMaIuu, manodpQexkTuBHa
MOBCEHEBHAs  MpaKTU4YecKass  JIeATeNbHOCTh. Bo  MHorux  cdepax
npo(ecCUOHANBHON NIeATEIbHOCTH TPEOYIOTCS YMEHHMsS BBINNOJHATh PACUETHI,
COCTaBJISITh QJITOPUTMBI, NPUMEHATH (HOPMYIBI, MPOBOJUTH TE€OMETPUUYECKUE
U3MEPEHHUsST M TOCTPOEHUs, 4YUTaTh, 0OpadaThiBaTh, WHTEPHPETUPOBATH U
MPEACTaBIATh MH(MOPMAIMIO B BUJE TAOJHII, [UarpaMM U rpadukoB, TOHUMATh
BEPOSTHOCTHBIN XapaKkTep CAydYalHBIX COOBITHMA.

OAHOBPEMEHHO C pacliupeHueM cep NPUMEHEHUsI MaTeMaTUKA B COBPEMEHHOM
oOmiecTtBe BCcE 0ojiee BaXKHBIM CTAHOBHTCS MATEMATHUYCCKHI CTHIIb MBIIUICHUS,
MPOSIBISIIOLIUICS B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce nzyueHus
MaTeMaTUKHU B apCeHA IPUEMOB U METOJ0B MBIIIUICHUS YEJIOBEKA €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCA MHAYKLUMS W JAE€TyKIuUs, 0000IIeHHEe M KOHKpETH3alus,
aHalIM3 W CHUHTE3, Kiaccu(UKamus W CUCTEeMaTu3alMs, aOCTparupoBaHUE U
aHanorusi. OOBEKTHI MaTEMaTUYECKUX  YMO3AKIIOUEHUW, TMpaBUiia  UX
KOHCTPYUPOBAHUSI  PACKPBIBAIOT  MEXAHW3M  JIOTMYECKUX  IMOCTPOCHHUH,
CHOCOOCTBYIOT ~ BBIpaOOTKE yYMEHHUs  (OpMYyJIUpOBaTh, OOOCHOBBIBaTH U
JTIOKa3bIBaTh CYXJACHUS, TEM CaMbiM (POPMUPYIOT JIOTHUECKUIN CTHIJIb MBIIUICHHUS.
Benymas posib npyUHAAIEKUT MATEMATHKE B (POPMUPOBAHUU ANTOPUTMUUYECKON
KOMIIOHEHThl MBIIIJICHUS W BOCIHUTAaHUUM YMEHUW JEHCTBOBATh MO 3aJaHHBIM
aIrOpuTMaM, COBEPIICHCTBOBATh M3BECTHHIE W KOHCTPYHMpPOBaThb HOBBIE. B
IPOLIECCEe PELIEHUs 3aa4 — OCHOBBI JJIsi OpraHU3alui y4YeOHON JesTeIbHOCTH
Ha ypoKax MaTeMaTUKU — PpPa3BUBAIOTCS TBOPUYECKAs W NPUKIIAIHAs CTOPOHBI
MBIIICHUSL.

OOyueHue MaTeMaTuKe OaET BO3MOXHOCTb Pa3BUBATh y YYAIIUXCA TOYHYIO,
palMoHAIbHYI0O W WHGOPMATHBHYIO peYb, YMEHHE OTOHWparTh Haubosee
MOAXOMSIINE  S3BIKOBBIC, CHUMBOJHMYECKHE, rpadudecKue CpeacTBa s
BBIPAXKEHUS CYXKJICHUIM U HATJISATHOTO UX MPECTABIICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEWd KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIAETCS OOLIee 3HAKOMCTBO C METOJaMH [O3HAHUS JEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEAMETEe U METOJE MAaTEMAaTHKU, €ro OTIUYHUSAX OT METOJIOB
€CTECTBEHHBIX U TYMAaHHTAPHBIX HayK, 00 OCOOCHHOCTSX NPUMECHCHUS
MaTE€MaTUKHU IS PElIEHUs HAYYHBIX WU MPUKIAIHBIX 3a7ad. Takum 00pas3om,
MaTeMaTH4YeCKoe 00pa3oBaHME BHOCUT CBOM BKJIaJ B (opMupoBaHue oOIen
KYJbTYpPbI YETIOBEKA.

N3ydyeHne MareMaTHK{ CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KPaCOThI M U3SIIIIECTBA MATEMAaTUUECKUX PACCYKICHUMN, BOCIIPUSITUIO
reOMeTpUYECKUX (GOpM, YCBOCHUIO UJEU CUMMETPHH.



HEJI U3YUEHNWA YUEBHOT O ITPEJIMETA «MATEMATHUKA»
[TpuopuretHpiMu  nensiMu  oOyueHuss Martematuke B 10—11 kmaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCS:

. (GopMUpOBaHHE  LEHTPAJIbHBIX  MaTeMaTHYECKMX MOHATUH  (4YHUCIO,
BEJIMYMHA, TeoMeTpuueckas (Qurypa, IMepeMeHHasl, BEpOSATHOCTb, (PYyHKIHA,
IIPOU3BOJIHAS, UHTErpan), 00ecreunBaroIINX IIPEEMCTBEHHOCTD u
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHMs O0yYarOIIMXCS;

. IIOJIBEICHUE Y4YaIllMXCAd Ha JOCTYIIHOM JUId HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKN U OKPYXKAIOIEro MUpa, IOHUMAHUIO MAaTEMaTUKH Kak
4yacTy oOLIEH KyJIbTYphl YEIIOBEUECTBA,

. pPa3BUTHE HWHTEJUIEKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEW ydaluxcs,
ITIO3HABATEIIbHOM AaKTUBHOCTH, MCCIEAOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHUS, UHTEpECa K U3YYCHUIO MAaTEMATUKH;

. ¢dopMupoBaHre (PyHKIMOHAIBHON MaTeMAaTUYECKON IPaMOTHOCTH: YMEHUS
pacIio3HaBaTh MAaTEMATUYECKHUE ACIIEKTHl B PEAJIbHBIX KU3HEHHBIX CUTYalMSX U
OpU HM3YyYEHUU APYIMX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh WX Ha S3bIKE MAaT€MaTUKH U CO3/1aBaTh
MaTeMaTUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN MaTEMaTUYECKUH anmnapar s
pELIECHUs IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATh U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI.

OcCHOBHBIE JIMHMM COJAEpKaHUs Kypca wmarematrnkn B 10 —1Ikmaccax
yriayOnéHHoro ypoBHs: «Hucna u BelUUCICHUS», «AnreOpay («AnreOpandeckue
BBIDAKEHUS», «YPAaBHEHHMsT W HEpaBeHCTBa»), «Hawama MaremMarnyeckoro
ananmmza», «l'eomerpusi» («['eomerpuueckue GUrypsl M HX CBOWCTBaY,
«3MepeHue TreoOMETpPUYECKUX BEIMYHMHY»), «BeposTHOCTb M CTAaTUCTUKAY.
JlaHHBIE JMHUM pAa3BHUBAIOTCS MAPAJUIEIBHO, KaXJas B COOTBETCTBHM C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJ[HA OT JAPYTrOd, a B TECHOM
KOHTaKkTe M B3auMojencTBuu. Kpome »3Toro, ux oObEIMHSET JOruyeckas
COCTaBJISIIOIIAs, TPAAULMOHHO MpHUCYLIas MaTeMaTUKE W IMPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKHe Kypcbl M cojepkarenbHble JuHUU. CPopMylIHpoBaHHOE B
®denepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEr0 OOLIEro
oOpa3oBaHMsl TpeOOBaHUE «yMEHHE OIEPUPOBATH TOHATUSMU: OIpelEIeHHE,
aKkcuoma, Teopema, CIEACTBHE, CBOMCTBO, INPHU3HAK, J0Ka3aTEIbCTBO,
paBHOCWJIbHBIE  (OPMYJIHMPOBKH; yMmMeHue (GopmyaupoBarb oOpaTHOE H
IIPOTUBONOJIOKHOE YTBEPKICHHUE, MPUBOJAWTH TPUMEPBI M KOHTPHPHUMEPHI,
MCIIOJB30BaTh METOJ MAaTEMaTHYE€CKOM WHIYKIMH; MPOBOIAUTH OKA3aTEJIbHbIC
pacCyXIACHUs NpPU PEIICHUM 33a7ad, OLICHMBATH JIOTMYECKYIO IPABUIIBHOCTH
paccy X JeHU» OTHOCUTCS KO BCEM KypcaMm, a (OPMHUpPOBAHUE JIOTHUYECKUX



YMEHHH pacrpeaensieTcs Mo BCEM rojaM 0Oy4YeHHUs] Ha YPOBHE CPEIHEro o0IIero
oOpa3oBaHMUs.

MECTO YUYEBHOI'O ITPEAMETA «MATEMATHUKA» B YYHEBHOM IIJTAHE
B cootBerctBUM ¢ @DenepasibHBIM  TOCYJApCTBEHHBIM 00Opa30BaTEIbHBIM
CTaHJAPTOM  CpelHero  oomero  o0pa3oBaHUs ~ MaTeMaTHKa  SBJISETCS
00si3aTeNbHBIM TPEAMETOM Ha JaHHOM YpOBHE oOpa3oBanusa. Hacrosimei
[TpumepHoii pabodeld mporpaMMoil MpeaycMaTpUBAETCS HU3yUYEHHE Y4YEOHOro
npeaMera «MaremaTHKay B paMKax TpEX Y4eOHBIX KypcoB: «Airedpa v Hadaia
MaTeMaTU4YecKoro aHamusa», «l'eomerpus», «BepoOATHOCTP M CTATUCTUKAY.
DopMUpOBaHHUE JIOTUYECKUX YMEHHUN OCYILIECTBIIAECTCS HA NMPOTSHKEHUM BCEX JIET
oOyueHusl B CTapliel IIKOJE, a 3JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEpIKaHUE
BCEX Ha3BaHHBIX BBIIIE KYPCOB.

B VuebHoM mtane Ha uzydyenue marematuku B 10—1 1knaccax Ha yriryOi€HHOM
YpOBHE OTBOAUTCS & y4eOHBIX YacOB B HENEII0 B TEUEHHE KaXJIOTO Troja
oOyudenusi, Bcero S60yueOHbIX 4acoB.

TemaTuyeckoe  IMJIAHUPOBAHUE  Y4YEOHBIX  KypCOB U PEKOMEHAYEMOE
pacnpeneneHue  y4eOHOro  BpPEMEHHM I M3YYEHHs  OTHEIBHBIX  TEM,
IIPEJIOKEHHBIE B HACTOSIICH MPOrpaMMe, HaJ0 pacCMaTpUBaTh KaK NPUMEPHBIE
OPUEHTHPHI B TIOMOIIlb COCTAaBUTEIIO aBTOPCKOM pabodell mporpaMMbl, U MPEXe
BCET0 yUUTEN0. ABTOp paboyell mporpaMMbl BIIPaBE YBEIUYUTh WU YMEHBUIUTh
MPEMTI0KEHHOE YUCIIO YYEOHBIX YacOB Ha TEMY, YTOOBI yIIIyOUTHCS B TEMATHUKY,
3aMHTEPECOBABIIYI0 OOYYalOIIMXCs, WJIM HalpaBUTh YCWIUS Ha IMPEOAOJICHUE
3aTpyiHeHM.  JlomyCTMMO  TakXke  JIOKAJIBHOE  NepepaclpesiesieHne |
IIEPECTAHOBKA JIEMEHTOB COAEPKaHUS Kypca BHYTPH JAHHOTO Kjacca.
KonudectBo mpoBepoYHBIX padOT (TEMATHYECKHM M HWTOTOBBIM KOHTPOJb
KauecTBa YCBOEHUsI Y4eOHOro MaTepualia) MU UX THUIl (CaMOCTOSATENIbHbIC U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Taxxe yuuTenb BIIpaBe YBEJIWYUTh WM YMEHBIIUTh YHUCIO YYE€OHBIX YacoB,
orBei€HHBIX B [lpumepHoii paGoueil mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMAaTHU3ALMI0 3HAHUK oOydarommxcs. EAMHCTBEHHBIM, HO NPUHLMIHAAIBHO
Ba)KHBIM KPUTEPHUEM SIBIIIECTCS JOCTUKEHUE PE3YJIHTATOB OOYyUEHHUSI, YKa3aHHBIX B
HACTOSIIEH MpOorpamMmMme.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O IIPEJIMETA
«MATEMATUKA»



OcBoenne yueOHOTO mpenmera «MaremMaTtukay JIODKHO — OOECIeYrBaTh
JOCTMKEHHE Ha YPOBHE CpeaHero obmiero o0pa3oBaHUS — CIEAYIOLIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE  pe3yJbTaTbl OCBOEHUS MPOTPpaMMbl  y4eOHOrO  MpeaMeTa
«Marematukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKOW IMO3UIIMKA OOYYAIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHMCKOro  OOWIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoLenyp TpaxAaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI U TMp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCUMCKON TPaKJAAHCKOW HIECHTUYHOCTH, YBAXEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCHUICKOW MATEMATHUKH, IIEHHOCTHBIM OTHOIIEHUEM
K JOCTHUXEHUSIM POCCHUMCKHX MATEMATHKOB U POCCHICKOW MaTeMaTH4YECKOW
IIKOJIbI, K HCIOJB30BAaHUIO ITUX JOCTWKEHHUN B JIPYTrUX HayKaX, TEXHOJOTHUSIX,
chepax YKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOE BOCIITUTAHUE:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Haponaa; c(hopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHUSI, STUYECKOI0 MOBEAECHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKU W JACSATEIbHOCTBbIO YUYEHOIr0; OCO3HAHUEM
JIUYHOTO BKJaja B TOCTPOCHUE YCTOMUYUBOTO Oy yIIEro.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs SCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ady, peLIEHN, pacCy X IEHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.
DuU3nYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI IPUMEHSIThH MAaTEMAaTUYECKHE 3HAHUSI B MHTEpEcax
3JI0POBOTO M 0€301MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO (37I0pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEXHUM 3aHATUU U OTABIXA,
perynsipHas (u3nUecKass aKTHUBHOCTb); (DU3UYECKOrO COBEPILICHCTBOBAHUS MPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TpPYAYy, OCO3HAHHWEM IIEHHOCTU TPYIOJIOOMS; WHTEPECOM K
paznuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBS3aHHBIM  C



MaTEeMaTUKOW U €€ TPWIOKEHUSMHU, YMEHHEM COBEPIIaTh OCO3HAHHBIM BBHIOOP
Oynymelr mpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBRIO K MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEH JKW3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.
DKO0JIOTHYECKOE BOCTIUTAHUE:

C(OPMHUPOBAHHOCTHIO  IKOJOTHYECKON  KYJIbTYphl, TTOHUMAHUEM  BIIHSHUS
COLIMAJIbHO-D)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMAIbHOMN
Cpellbl, OCO3HAaHHWEM TJI00ANBHOTO XapakTepa HSKOJOTMYECKUX MpolieM;
OpUEHTallMell Ha MPUMEHEHHE MATeMAaTHYeCKUX 3HAHUW JUIs pellleHus 3a7ad B
00JIaCTH OKpYXalomeld Cpeapl, IUTAHUPOBAHUS TIIOCTYIKOB W OICHKA HUX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTBI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd ¢  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOH HAyKH Kak cQepbl YeTOBEYCCKON IeATETLHOCTH, JTAlOB €€
pPa3BUTHS W 3HAYMMOCTH IS PA3BUTHS ITUBWIM3AIMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTYpOHl Kak CpEJICTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIESITEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHS MPOrpamMMbl  y4eOHOTrO TIpeIMeTa
«Marematuka XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JICUCTBUSIMH,  YHUBEPCAJbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH, YHUBEPCATBLHBIMH PETYIATUBHBIMU JICHCTBUSIMH.

1)YHuBepcanpHble MO3HABATENIbHBIE NEUCTBUS, OOEcnedYrBaroT (HOPMHPOBAHUE
0a30BBIX KOTHUTHBHBIX MPOIIECCOB O0YYAIOMINXCS (OCBOCHHE METOJIOB IMMO3HAHUS
OKPYXAIOIEro MUpa; MPUMEHEHUE JIOTHUYECKUX, MUCCIIEeI0BATEILCKUX OIepaIui,
yMeHUM paboTaTh ¢ uHpopMarei).

ba3oBrle 1ormueckue AeUCTBUS:

. BBISIBIIATh U XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUIEHUH MEXIy TMOHATUAMH;, (POpMyIHpOBaATH
ONPEAECICHUS MOHATHUM; YCTaHaBJIUBATh CYLIECTBEHHBIN MIPU3HAK

KJaccu(ukanuy, OCHOBAHMS i OOOOUIEHUS W CpaBHEHUS, KpUTEPUU
IIPOBOMMOI0 aHAJIN3A;

. BOCIIPUHUMATh,  (HOpMyIHpOBaTh W  NPEOOPa30BBIBATH  CY)KJICHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,



*  BBIIBIATH  MAaTEMaTHYECKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTtuBopeurs B (akTax, JaHHBIX, HAOMIOMEHUAX U YTBEPKIACHUSX; MpeaiaraTh
KPUTEPUH JIJIS1 BHISIBJICHUS 3aKOHOMEPHOCTEU U MPOTUBOPEUUH;

*  Je’aTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHMKU, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

*  NPOBOJAUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEpXKIEHUU (IIpsIMBIE W OT MPOTUBHOIO), BBICTpPAUBATh aAPryMEHTAIUIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHUS
Y BBIBOJIBI;

*  BbIOMpaTh CHoco0 pemieHusi y4eOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  pEIICHUs, BbHIOUpATh HaumOoJiee MOAXOASANIMNH € Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE ECTBU:

. MCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI HMHCTPYMEHT ITO3HAHUS,
GopMyaMpoOBaTh  BONPOCH,  (DUKCUPYIOIIME  OPOTUBOpPEUHE, MPoOJIEMY,
yCTaHaBJIMBAaTh MCKOMOE M JTaHHOE, ()OPMHPOBATH THUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

. MPOBOJUTH CaMOCTOSITEIILHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAaHOBJICHHWIO OCOOEHHOCTEM MaTeMaTHMYeCKOTO OOBEKTa,
SBJICHHSI, IPOLECCA, BBISIBIICHUIO 3aBUCUMOCTE MEXYy OOBEKTaMH, SIBICHUSMH,
MPOLIECCAMH;

. CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
IPOBEJCHHOIO  HAONIOJEHUs, UCCIEIOBaHMs, OLEHUBaTh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

. POTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCa, a TAKKE BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGoTa ¢ undopmarueii:

*  BBIBJISITH JACPUIIUTH MHPOPMAILIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

. BbIOMpaTh  WMH(OpMAIMI0O U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaNM3UpOBaTh, CHCTEMATU3UPOBaTh M  HMHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,

. CTPYKTYPUPOBaTh MH(POPMAIINIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

. OIICHUBATH HaAEKHOCTD uHpopManuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaIbHbIE KOMMYHHUKATUBHBIE JEUCTBUS, o0ecreuynBaroT
c(hOpMUPOBAHHOCTh COLIMAIIBHBIX HABHIKOB O0YYaIOIINXCS.



Ob6uieHue:

. BOCIIPUHUMATH B (DOPMYITUPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMHU
U TeIsIMU OOIIEHUsS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MHMCBMEHHBIX TEKCTax, JaBaTh MOSCHEHHUsS IO XOJy pelIeHUs 3aJayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

. B X0JI¢ 00CYXICHHsI 3a7aBaTh BOTIPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJIeMbl, pelraeMol 3a/add, BBICKA3bIBATh HWJICH, HAICJICHHBIC HA TIOWCK
peIIeHUsI; COMOCTAaBISATh CBOM CYXIEHUS C CYXJACHUSMH APYTUX YYaCTHHUKOB
nyajora, oOHapy»KMBaTh Pa3IMYME U CXOJCTBO IMO3UIIMN; B KOPPEKTHOU (hopme
bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

. MPEACTABIATH PE3YJIbTAThl PELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIEA0BaHU,
MPOEKTA; CaMOCTOSATEIBHO BBHIOMPATh (POpMAT BBICTYIICHUS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

CoTpyIHUYECTBO:

. MOHUMATh M WCITOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIUBHUIYaIbHOM
paboOThl TpHM pemieHuH y4YeOHBIX 3a7ad; NPUHUMATHh TIeJIb COBMECTHOU
JEATEeIIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU pabOThI, pacrpeneisiTh
BUJIBI PaboOT, JOTOBApHBATHCS, OOCYKAaTh IIPOIECC U PE3yabTaT pPabOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

. y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsel (0OcyxaeHus, OOMeH
MHEHUSIMH, «MO3TOBBIC IMTYPMBI» W T.II.); BBINOJHATH CBOIO YacTh paOOTHl U
KOOPJAMHUPOBATh CBOM JICUCTBUSA C JPYTMMH YICHAMH KOMAaHJbBI, OICHMBATb
Ka4eCTBO CBOETO BKJIaJla B OOIIMI MPOAYKT IO KPUTEPHUIM, CHOPMYTUPOBAHHBIM
y49aCTHUKaMHU B3aUMO/ICHCTBUSI.

3) VYHuBepcasibHbIE PETYISTUBHbIE ACHCTBUA, OOECHedYrBalOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3zanus:

. COCTABJISITh IJIaH, aITOPUTM PELICHUS 3aJlayd, BBIOMpATh CIIOCOO PEIIeHHUs
C YyuéTOM HUMEIOUIUXCA PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BAapUAHThl PEIICHHH C YYETOM HOBOH
uHdopMaIuu.

CaMOKOHTPOJIb:

. BJIAJE€Th HaBbIKAMU I[O3HABATEIbHOM peQIeKCUM KaK  OCO3HAHMS
COBEPILIAEMBIX ACHUCTBUN U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh
crnocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISl Mpollecca W pe3yibTara pelieHUs
MaTeMaTHYECKOM 3aJ1auM;



. IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPYU PEIICHUM 334U,
BHOCHTb KOPPEKTHUBBI B I€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHHMBAaTh COOTBETCTBUE pe3ysbTaTa LEId U YCIOBUSM, OOBSACHATH
IPUYMHBl  JOCTWIKCHMSI WIM HENOCTWIKEHUS pe3ylbTaTOB JACSATEIBHOCTH,
HaXOAHTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

[MTPEJAMETHBIE PE3VJIbTATBI

[TpenmeTrHble pe3ynpTaThl ocBoeHusi IIpumepHoil paboueid mHporpaMMbl IO
MaTeMaTHKE MPEJCTABJICHbI M0 ToJjaM OOyYeHHUsl B paMKaxX OTAEIbHBIX KypCOB B
COOTBETCTBYIOIUX paszzeiax HacTosmen [Iporpammel



VY4eOHbIil Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAJIN3a» SBISETCS
OJTHUM W3 HamboJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUSI BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0y4YalolMXCcsi Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHHSI B MaTeMaTU4YeCKOl dopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MIO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHaju3a pPa3BUBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBaTh
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone u3yuyeHusi yuyeOHOro kypca «Airedpa v Hayajla MaTeMaTUYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
VUHTEPHpPETAllUd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MNpoAOIKUTEIbHON KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
pe3ynbrar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIM3a JICKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AmnredOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCid Ha MPOTSDKEHUHM JBYX JIET



oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Opyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIUHSIET B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM ariapaToM, Y HUX MOCJIEI0BAaTEIbHO (POPMUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINONHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBa HATYypaJbHBIX, LEJNbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOObIe CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMM MX HPUMEHEHUS ISl PEICHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHUS
paloOHaNIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkammx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



Jannast copep:karenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKE BBIPAKECHUU,
COJEpKaIllMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIUUM U TpaduKku» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauKOB, UCIOJIb30BAaHUE (PYHKUMU IJs peleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (popMHpPOBaHUIO YMEHHUS BbIpa)kaTh (OpMyJamMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTeIbHOW JTMHUU HallCJICH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, IIO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckoid u ciaoBecHO. Ero m3yueHwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYrI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTrO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaIOT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeThKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieibl
MaTeMaTUKU H €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE OMNpPENETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIeNIieH C TMOMOINIBIO ammaparta airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepany ¢ JCUCTBUTCIBHBIMH  YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo e (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHUS W YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKCHHH, COACPIKANTUX JTOTapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMi. lcciaegoBaHne TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JIacTel HAayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHast U jorapudmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIMU. OnpeneneHne, FreOMETpUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH M HX CBOMCTBA. JlMarpaMmel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moay:to, anropurma EBkimaa uis permenus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 PazIUYHbIX OO0JacTell HayKu M peabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adyax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, A TAaKXKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMK U OCOOEHHOCTEN ayIUuTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOU 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CYkIAEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MATpULbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpull U OIpPEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUIuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpaguk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PELIEHUs PEeajJbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEPHPOBATh MOHATUSMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH TMOHATHUSIMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHITUSIMHU: HUppAlMOHATbHBIE, MOKa3aTelbHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKkre METO/IbI JIJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammnaparta aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOrO (OpMYJION WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMpEJCTaBICHHEe O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TpUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHOK€eCTBO IEHUCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIMS C 12 1 0
LIETIBIM TTOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1 0
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1 0
ypaBHEHUS
J .
5 orapudmuueckas GyHKUIUs 18 1 0
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuyeckre BbIpaXeHUs U 29 1 0
ypaBHEHUS
7 [TocmenoBaTeIbHOCTH U MPOTPECCHH 10 0
8 Henpepesabie ynkiuu. [IponszBoaHas 20 0
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bceero Kontponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 I/IccneHOBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1
TpuronomeTpuueckre HEPaBEHCTBA
4 UppatnmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KomrmiekcHbie uncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsbl palliOHATbHBIX, HPPAIMOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aza4u ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHe, CHCTEMATH3aIIUs 16 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonuyecTBo yacos Hara DJIEeKTPOHHBIE




n/n u3yyeHusd | uudpoBbIe
KonTpoabubie | IlpakTuueckue y bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHO03KeCTBO, Oepalli HaJl MHOKECTBAMU
1 Ll : patui Han 1 0 0 02.09
U UX CBOMCTBAa
2 Huarpammsl Ditnepa-Benna 1 0 0 04.09
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 0 0 06.09
amnmapara Jiis pemeHus 3a1a4
Pammonansabie uncina. OOBIKHOBEHHEBIE U
4 t 1 0 0 07.09
JIECATUYHBIC IPOOU, TTPOLICHTHI.
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U
5 JECATHUYHBIC TPOOH, OECKOHEUHBIC 1 0 0 09.09
MIePUOIUYECKHE TPOOH.
ITpumenenue aqpoOeii IIA peELIEHUS
6 P P P 1 0 0 11.09
MIPHUKJTATHBIX 337124
[IpuMeHeHNE IPOLEHTOB IS PELIEHUS
7 P pot AP 1 0 0 13.09
MPUKIIAIHBIX 3a7a4
elicTBUTEIbHEIE Ynciia. PanimoHanbHbIe U
8 A 1 0 0 14.09
UppalMoHaIbHbIC YHCIa
Apudmernueckue ornepanu ¢
9 pucp patt 1 0 0 16.09
JIEHCTBUTEIILHBIMY YUCIIAMU
Moaynp 1eicTBUTENBLHOIO YHCIIa U €T0
10 AYIe A 1 0 0 18.09
CBOICTBA
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIA
11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1 0 0 20.09
pe3ynbTaTa BRIYUCICHUN
12 OCHOBHBIE METO/IbI PELLICHHUS LENbIX U 1 0 0 21.09




JIpOOHO-pallMOHATIBHBIX YPABHEHUH.

OCHOBHBIC MCTObI pCICHUA LCIIBIX U

13 23.09
JIPOOHO-PAMOHALHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIIECHUS LEJbIX U

14 JIpOOHO-pallMOHATILHBIX YPAaBHECHUHN U 25.09
HEPaBEHCTB
MHoOro4ieHsl OT OAHON NEPEMEHHOM.

15 JleneHne MHOTOYJICHA HA MHOTOYJICH C 27.09
octaTtkoM. Teopema besy

16 MHoOTro4JIeHBI ¢ TeNbIMEA KO3 HUIIHeHTaMHU. 98.09
Teopema Buera '

17 CucTeMbl TUHEHHBIX YpaBHEHUH 30.09

18 Pewienue cucrem JTUHENHHBIX YpaBHEHUI 2.10
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpuLpl 2X2, ero 4.10
TEOMETPHYECKUN CMBICT ¥ CBOWCTBA,;
BBIUMCJICHHUE €r0 3HAYCHHS
Ornpenenurtens MaTpUIlLI 2%X2, €ro

20 FeOMETPUUYECKUN CMBICT U CBOMCTBA; 5.10
BBIYMCIICHHUE €r0 3HAYCHHUS

21 [TpuMmeHeHue onpeaenuTeNs 1 PeleHus 210
CUCTEMBI JINTHEWHBIX ypaBHEHUH

99 Pemenune npuknaaHbIX 33/1a4 ¢ TOMOIIIBIO 9.10
CUCTEMBI JINTHEWHBIX ypaBHEHUH

23 Pemenne npukitagHbIx 3a1a4. 11.10
KonTponpHas pabota mo Teme

24 "PanmonanbHble ypaBHEHUS U HEPABEHCTBA. 12.10

CucreMbl TUHEHHBIX YpaBHEHHUN"




25

OyHKIWS, CIIOCOOBI 3a1aHUs () YHKITUH.
B3anmuo oOpartubie ¢pyHkmu. Kommosumms

byHKIMHA

14.10

26

I'paduk pynkumu. DnemeHTapHBIC
npeoOpa3oBanus rpagukoB GyHKIUN

16.10

27

O06nacTb onpeneneHns 1 MHOXKECTBO
3HayeHudl pynkuuu. Hynu ¢pyHkuum.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

18.10

28

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

19.10

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HauOonpIiee 1 HauMeHblIIee 3HaUeHUE
(GYHKLMU Ha IPOMEKYTKE

21.10

30

Jlunetinas QyHKIHS. DIeMEeHTapHOE
UCCIIeIOBaHHUE U MOCTPOEHUE rpaduka IToi

byHKINN.

23.10

31

KBanpatnunas pynkuus. JnemeHTapHoe
UCCIIEIOBaHKE U MIOCTPOEHUE rpaduka IToi

(GyHKIHIH.

25.10

32

HpoOHo-nuHelHast PyHKIUA. DJIEeMEHTapHOE
HCCJIEIOBaHKUE U NIOCTPOEHUE Tpaduka ITon

(GyHKIIH.

26.10

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM.

28.10

34

CreneHn ¢ LIEJIBLIM ITOKa3aTeeM. buaom
Hrrotona

8.11

35

CrenenHast GQyHKIUS C HATypalIbHBIM U
1eNbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux

9.11




KontponbHas padora no teme "CreneHHast

36 . 11.11
¢dbynaknus. E€ cBolicTBa u rpadguk”
Apudmernueckuii KOpeHb HaTypaTbHON

37 13.11
CTEIEHH.

38 Apudmerndeckuii KOpeHb HATypaTbHOM 1511
CTEIEHHU U €ro CBOKCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 1611
COJIepXKaIINX CTEIEHU.

40 [Ipeo6pa3oBaHusl YUCIOBBIX BbIPAXKEHUI, 1811
COJIepIKalINX KOPHHU.

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 2011
CoOJIepKaliX CTENEHU U KOPHU
HppaumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEHICHUS UPpPaLlMOHAIbHBIX 22.11
YpaBHEHUH.
Hppanunonanbuslie ypaBHeHuUs. Pemenue

43 UPPALMOHAIIBHBIX YPABHEHUN Pa3IUYHbIMU 23.11
METOJIaMH.

44 OcHOBHBIE METO/IbI pemeHnﬂv 25 11
UPPALMOHATIBHBIX YPaBHEHUI.
HppanmoHanbHble ypaBHEHUS.

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT 27.11
UppalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/BI B IjeIJ_IeHI/II/I 2911
VPPaLMOHATIBbHBIX YPABHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/IBI B lfeIHeHI/II/I 30.11
VPPALMOHATIBbHBIX YPABHEHUM

48 O06o0mIeHre 1 cucTeMaTr3alis MaTeprana 2.12




1o teMe "Pelenue uppanroHanbHbIX
ypaBHEHUI".

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C 4.12
HaTypaJIbHbIM [10Ka3aTeIeM
Crenennas Kuusi, e€ rpaduk u

50 ! bynkums, e€ rpad 6.12
CBOIICTBa.
KonTtpoinbHas pabora o teme "CBoiicTBa

51 rpaduk KOpHs N-OH CTEIEHHU. 7.12
WppauronanbHble ypaBHEHUS"

52 Crenensb ¢ palliOHATBHBIM ITOKAa3aTEIEM. 9.12
CrerneHsp ¢ pallMOHAJIBHBIM [TOKA3aTENEM U

53 N . 11.12
e€ cBolicTBa
CBoiicTBa CTENEHU C pallUOHAIbHBIM

54 13.12
MOKAa3aTeJeM.
[TokazarenpHas pyHKIMS, €€ CBOMCTBA U

55 14.12
rpaduk
[TokazarenpHas pyHnkuus. Mcnonb3oBanue

56 rpadguka QyHKIIUU AJI PEIICHUS 16.12
YpaBHEHUM.

57 Hcnonb3oBanue rpaduka GyHKIUN A5 18.12
peleHus ypaBHEHHHA '

58 [Toka3arenpHblie ypaBHeHus. [Ipocreiiime 20.12
[IOKAa3aTeNIbHbIE YPABHEHMUS. '
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METOJIbI PELIEHMUST TOKA3aTEILHBIX 21.12
YpaBHEHUU

60 [Toka3zarenpHbIe ypaBHEHUS. Pernenne 23.12




[I0OKa3aTEJIbHBIX YPAaBHEHUN Pa3JINYHbIMU
METOAAMH.

Kontponpnast pabora o Teme

61 "TTokazarenpHast pyHkmus. [TokazarenbHbIe 25.12
ypaBHeHHUA"
Jlorapu¢m uucna. Onpenenenue orapudma

62 pu PeAt puc 27.12
quca.

63 Jlorapudm uucna. CoiicTsa gorapudma 28.12
Jlorapudm uucna. IIpeodbpazoBanue

64 pu peobp . 30.12
norapu(pMHIECKUX BBIPAKCHUN.

65 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 10.01
JlecsaTuuHble U HATYpallbHBIE TOTapU(MBIL.

66 [IpeoOpazoBanue orapuPMUIECKuX 11.01
BBIPAXKEHUI.
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX

67 peodp P Aepratt 13.01
aorapu@msl

68 Jlorapugmmuueckue BEIpaKECHHUSI. 15.01
O06o0011eHNe U cUCTeMaTU3als MaTepuana
no teme "Jlorapudpm uucna.

69 pii . 17.01
[TpeoOpazoBaHue BhIpaXKEHHI, COAEPIKALIUX
aorapugpms"

70 Jlorapudmuueckas QyHKIUS. 18.01
Jlorapupmuyeckas KIIMs, €€ CBONCTBA U

21 pud bynK 20.01
rpadux
Hcnonb3oBanue rpaduka KIMH JIST

72 paciica yHKIH A 22.01
pelieHus: ypaBHEHU I

73 I'paduueckuii cnocob pemieHust ypaBHEHHH. 24.01




74

Jlorapugmuueckue ypaBHEHUS.
[Ipocreiimue norapudpMudecKue
YpaBHEHHUS.

25.01

75

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUH

27.01

76

Jlorapudmuueckue ypaBueHus. Pemenne
Jorapu(pMHUECKUX YPaBHEHUN PAa3TUYHBIMUA
METOAAMM.

29.01

77

PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUN
JOTapu(PMHUECKUX yPaBHEHUH

31.01

78

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN
norapudmuueckux ypaBHeHuil. O6o0eHme
U CHCTEeMaTHU3allis MaTepuana 1o TemMe
"Jlorapupmuueckas ¢yHKIHUA.
Jlorapudmuueckue ypaBHeHus".

1.02

79

KonrponbHas pabora no
teme"Jlorapudmuueckast QyHKIHS.
Jlorapugmuueckue ypaBHeHUs"

3.02

80

CuHYyC U KOCHHYC YHCIIOBOTO apryMeHTa

5.02

81

TaHTeHC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa

7.02

82

ApKcuHYC, apKKOCUHYC YHCIIOBOTO
apryMeHTa

8.02

83

ApKTaHTE€HC YHCIIOBOTO apryMeHTa

10.02

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GYHKIIMI YHUCIOBOTO apryMeHTa

12.02

85

TpuronomeTrpuueckas OKpyKHOCTb,

14.02




ONpeIeTICHUE TPUTOHOMETPUUECKUX
byHKIMI yncioBoro aprymenta. Pannannas
Mepa yria.

OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI.

86 OcHoBHbIE (HOPMYITBI TSI CHHYCA U 15.02
KOCHHYCA.
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI.

87 OcHoBHbIe (HOPMYITBI ISl TAHTEHCA U 17.02
KOTaHT€HCA.

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 19.02
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBL.

89 [Tpumenenue GopMyIl K peIIeHUIO 21.02
YIpaKHEHUH.
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX

90 BBIpQXCHUH. Brranciienue 3HaueHun 22.02
TPUTOHOMETPUUYECKHX BBIPAKEHUH.

01 Hpeo6pa3003aHHe TPUTOHOMETPUUECKHUX 24,00
BBIpOKEHUH

92 TpuroHomeTpudeckue BbIpasKeHHs. 26.02
O06o011eHre U cucTeMaTu3als MaTeprana

93 no teme "[IpeobpazoBanue 28.02
TPUTOHOMETPUUYECKHUX BBIPAKEHUN".
Pemenne npocrenmmx

94 . 29.02
TPUTOHOMETPHUYECKIX YPaBHEHUH
Perienne TpUroHOMETPUUECKUX YPAaBHEHUH.

95 [Ipocreiinme TPUTOHOMETPUIECKHE 2.03
yYpaBHEHWSI.

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM. 4.03




YpaBHEHHUs], CBOIAIIMECS K IPOCTEHIIINM
3aMEHOI HEU3BECTHOTO.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IprMeHeHre OCHOBHBIX

97 6.03
TPUTOHOMETPHUUYECKUX (POPMYIT IJIst
pelIeHusi ypaBHEHUM.
PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM.

98 OnHOPOIHBIE TPUTOHOMETPHUYECKUE 7.03
YpaBHEHHS.
Pemienne TpUroHOMETPUYECKUX YPaBHEHUH.

99 [IpumeneHne pa3IuIHbIX METOIOB IS 9.03
pelIeHus] TPUTOHOMETPHYECKIX YPaBHEHUH.

100 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 11.03
KonTponbHas pabora no teme:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 13.03
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS

102 nocjenoBaTenbHOCTeH. MeTos 14.03
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAHUYEHHBIE

103 nocJe0BaTeNbHOCTU. McTopus aHanmmsa 16.03
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 18.03

105 ['eomeTpryeckast MpOTrpeccHst 20.03

106 BeckoneuHo yObIBarolasi reoMeTpuyecKas 2103
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei 53.03

FCOMCTpHQCCKOﬁ nmporpeccuu




JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.

108 1.04
Yucno e.
JInHelHbI 1 SKCIOHEHIIUAIbHBII POCT.

109 ) P 3.04
Yucno e. DopMyra CI0KHBIX POLIEHTOB

110 Hcnonp3oBanre nporpeccuu s peueHus 4.04
peanbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa '
KontponsHas padora 1o TeMe:

111 OHTP P ) 6.04

[TocnenoBaTebHOCTH M IPOTPECCUU

112 HenpepbiBHBIC QYHKITUU ¥ UX CBOWCTBA 8.04
Touka pa3peiBa. AcuMOTOTEI I'PadUKOB

113 pasp rpad 10.04
byHKIMi
CaoiicTBa KM HEMPEPHIBHBIX HA

114 bysranaii Hempep 11.04
OTpe3Ke
CsoiicTBa KLU HENPEPBIBHBIX HA

115 Pym pep 13.04
oTpeske. Pemenue 3anay.
Meton uHTEpBAIOB I PELICHUS

116 AL WHTEP AP 15.04
HEPaBEHCTB

117 Pemenune HepaBEHCTB METOOM NHTEPBAJIOB. 17.04
Pemenne nepaBeHCcTB 0OLINM METOIOM

118 p m A 18.04
WHTEPBAJIOB.
CBoiicTBa HEMMPEPHIBHBIX KIIUH.

119 pep Py 20.04
Pemenue 3agau
IIpnMmeneHne cCBOMCTB HENIPEPLIBHBIX

120 PHMEHE pep 22.04
GYHKIUH 1S pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOHbIE (PYHKLINN 24.04
OmnpeneneHue, reOMETPHYECKHIA CMBICT

122 pelt P 25.04

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICTT

123 . 27.04
IIPOU3BOTHON
YpaBHEHHE KacaTebHOM K rpauk

124 P pauicy 29.04
byHKIIUN
YpaBHeHUEe KacaTeIbHOU K rpaduKy

125 ¢byakuun. CocTaBlICHHE YpaBHEHUS 2.05
KacaTeJIbHOH K TpaduKy GyHKIUH.

126 [Tpon3BogHBIC dTIEMEHTAPHBIX (HYHKIIHI 4.05
[Tpou3BOIHBIC AJIEMEHTAPHBIX (QYHKIIHIA.

127 Tabnuiia mpoOU3BOIHBIX AIIEMEHTAPHBIX 6.05
(GyHKIHIA.
[IpousBoIHAS CyMMBI, IPOW3BEICHUS

128 POMSBOMHAR & POHSEEA 8.05
(GyHKIHIA.
[Tpou3BoHAs YaCTHOTO U KOMITO3UITUHI

129 POHEEOA B 11.05
GbyHKIHIA.
[TpousBoiHAS CyMMBI, IPOU3BECHHS,

130 POHBEOIA CYMNB, HpOTBECACT 13.05
YaCTHOTO M KOMITO3ULIUU (DYHKITUI
KonTponbHas pabora no teme:

131 +OHTP P 15.05
[IpounsBonHas
IToBTOpEHme, 0000IICHNE, CUCTEMAaTH3 IS

132 pet el B 16.05
3HaHMi: "YpaBHEHUS
IToBTOpEHKe, 0000IICHNE, CUCTEMAaTH3 IS

133 pet n B 18.05
3HaHui: "OyHKIUU

134 HtoroBast KoHTpoJIbHAs paboTa 18.05

135 Wrorosast KoHTpoJbHASA paboTa 22.05
IToBTOpenne, 0000IIEHNE, CUCTEMATHU3ALIUS

136 P H B 23.05

3HAHUH




137

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUU

25.05

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

137

10




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KounTtpousn
HbIE
padoThI

Bce
ro

IIpakTuyec
KHe padoThl

Jara
HU3y4eH
usl

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBareJib
HbIE PeCypChl

IIpumeHeHue
MPOU3BOIHOM K
HCCIIE0BAHUIO
byHKIMA Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

I[Ipumenenne
MPOU3BOIHOM K
HCCIIEIOBAHUIO
byHKIUI Ha
MOHOTOHHOCTE B
KCTPEMYMBI

[Ipumenenne
MPOU3BOIHOM K
HCCIIE0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHue
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenne
MIPOU3BOJIHOM K
UCCIIEIOBAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI




Haxoxnenue
HauOOJIBIIErOo U
HAaUMEHBIIETO
3HAYCHUS
HETPEPHIBHOU
¢byHKIMU Ha
OTpe3Ke

Haxoxnenue
HauOOJIBIIEro U
HauMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOU
¢byHKIMK Ha
OTpe3Ke

Haxoxnenue
HauOOJIBIIETO U
HaUMEHBIIIETO
3HAYCHUS
HETPEPHIBHOU

GbyHKIIUU Ha
OTpe3Ke

10

Haxoxnenne
HanOOJIBIIETO U
HaUMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU

GbyHKIIUU Ha
OTpe3Ke

11

Haxoxnaenue
HanOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHON
byHKIIMHT HA
OTpe3Ke

12

Haxoxnenue
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU

GyHKIIUM Ha
OTpe3Ke

13

[IpumeHenne




IIPOU3BOIHOMN
IUIS HAXOXKICHHUS
HaWIy4IIero
peleHus B
IIPUKJIAIHBIX
3a1a4ax

14

[Ipumenenue
MPOU3BOIHOMN
JUI HAXOKICHUS
HaWJTy4IIero
penieHus B
MPUKJIIATHBIX
3ajJaJax

15

IIpumenenne
IIPOU3BOHOMN
JUI OTIPE/IeIICHUS
CKOPOCTH H
YCKOPEHHS
mpolecca,
3aJIaHHOTO
dbopmynoit unu
rpadgukom

16

IIpumeHeHue
MPOU3BOIHOMN
JUIL OIIPENEIICHUS
CKOPOCTH U
YCKOpEHUs
npolecca,
3aJIaHHOTO
dbopmyIoit unu
rpaduxom

17

Kommosunus
byHKIMIA

18

Kommosunus
byHKIUH

19

Kommnozumus
byHKIUH

20

I'eomeTpuueckue
o0Opa3bl
YpaBHEHUN Ha
KOOPJAMHATHOU
IIJIOCKOCTH




21

I'eomerpuueckue
o0pa3bl
ypaBHEHUI HA
KOOPJMHATHOMN
IIJIOCKOCTH

22

KonTponbnas
pabora:
"UccnenoBanue
hyHKIHHA ¢
MTOMOLUIBIO
IIPOU3BOIHOM"

23

[TepBooOpasnas,
OCHOBHOE
CBOMCTBO
1epBOOOPaA3HBIX

24

[TepBooOpasubie
ANIEMEHTaPHBIX
GbyHKIHi.
IIpaBuna
HaXO0XJICHUS
1epBOOOPA3HBIX

25

[TepBooOpasubie
3JIEMEHTAPHbIX
GyHKIHH.
[IpaBuna
HaXOXKJICHHS
epBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuueckuit
CMBICIT
WHTEerpasa

27

Breruucnenue
OITPENIEIIEHHOTO
HHTETpaja mno
bopmyne
Hrrotona-
Jleiibumia

28

Brranciaenue
OIPENIEIIEHHOTO
WHTETpaja mno
dhopmyne
HeroTona-
Jleiibumuia




29

IIpumeHeHue
UHTerpana Juis
HaXO0XICHUS
Iomaaei
IJIOCKUX UTYyp

30

[Ipumenenue
UHTerpaia Jyis
HaXO0XICHUS
00BEMOB
reOMETPUUYECKUX
TeN

31

[Tpumepsi
peleHuit
muddepeHnmnans
HBIX YPaBHEHUN

32

ITpumepsr
peleHuit
muddepennmans
HBIX YpaBHEHUU

33

Maremaruueckoe
MOJIETIUPOBaHUE
pealIbHBIX
IIPOLIECCOB C
IIOMOILIBIO
muddepennmans
HBIX YPaBHEHUN

34

KonTponbHas
pa0ora:
"IlepBoobOpaznast
u uHTerpan"

35

Tpuronomerpuye
cKue (QpyHKIUH,
HX CBOMCTBA U
rpaduxu

36

Tpuronomerpuyue
cKue QpyHKIUH,
UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuue
cKue QpyHKIUH,
UX CBOMCTBA U
rpaduxu




38

Tpuronomerpuue
ckue PyHKITUH,
UX CBOICTBa U
rpadguku

39

Tpuronomerpuue
ckue QPyHKITUH,
UX CBOICTBa U
rpadguku

40

OT10op KOpHEi
TPUTOHOMETPHUYE
CKMX YpaBHCHUU
C TIOMOILIBIO
TPUTOHOMETpHYE
CKOM
OKPY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETpHUYE
CKHMX YpaBHEHUI
C TIOMOIIBIO
TPUTOHOMETPHYE
CKOH
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYE
CKHMX ypaBHEHUI
C TIOMOIIBIO
TPUTOHOMETpHYE
CKOH
OKPY>KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPHYE
CKHMX ypaBHEHUI
C TIOMOIIBIO
TPUTOHOMETPHUYE
CKOH
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB

45

Permenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB




46

Pemenue
TPUTOHOMETPUYE
CKMX HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUYE
CKMX HEPaBEHCTB

48

KoHntposbHas
pabora:
"I'paduxu
TPUTOHOMETPHUYE
CKHMX (DYHKIIHIA.
Tpuronomerpuye
CKUe
HepaBeHCTBA"

49

OCHOBHEBIE
METO/bI PEIICHHS
IMOKAa3aTeNbHBIX
HEPaBCHCTB

50

OcHOBHBIE
METO/IbI PEIICHUS
[MOKa3aTeIbHbIX
HEPABCHCTB

51

OcHOBHBIE
METOAbI peHIeHI/ISI
IMOKAa3aTeNbHBIX
HEPaBEHCTB

52

OcHOBHBIE
METOAbI peHIeHI/ISI
IMOKAa3aTeNbHBIX
HEPaBEHCTB

53

OcHOBHBIE
MCTOABI pCHICHUSA
norapumMudecKu
X HEpaBEHCTB

54

OcHOBHBIE
MCTOABI pCHICHUSA
sorapuMudecKu
X HEPABEHCTB

55

OcHOBHBIE
MCTOABI pCHICHUSA
JorapuMudecKu
X HEPABEHCTB




56

OcHoBHbIE
METOIBI PEIICHUS
Jorapu(MUIeCcKu
X HEPABEHCTB

57

OCHOBHBIE
METO/IbI PEIICHUS
HPPAIMOHATILHBI
X HEPaBEHCTB

58

OCHOBHBIE
METOAbI peH_IeHI/IH
HPPAIMOHATILHBI
X HEPaBEHCTB

59

OcHOBHBIE
METOAbI peHIeHI/IH
HPPaIiOHATILHBI
X HEPaBEHCTB

60

OcHOBHBIE
METOObI peHIeHI/IH
HPpAaLOHAIIBHEI
X HEPaBEHCTB

61

I'paduueckue
METOBI peIICHUS
MppanoOHaTbHBI
X YpaBHEHHI

62

I'paduueckue
METO/Ibl pelIeHuUs
UppalMOHATILHBI
X YpaBHEHHI

63

I'papuueckue
METO/Ibl pelIeHus
MTOKa3aTeIbHBIX
YpaBHEHUU

64

I'padpuueckue
METOBI peIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padpuueckue
METO/Ibl pelIeHuUs
sorapuMudecKu
X YPaBHEHHU

66

I'padpuueckue
METO/IbI peIIeHus




norapupMUIECcKu
X HEpaBEHCTB

67

I'paduueckue
MCTObI pCHICHUSA
norapuMUIeCcKu
X HEPABEHCTB

68

I'paduueckue
METOBI peIICHUs
MOKa3aTeIbHBIX U
norapuMUIeCcKu
X YpaBHEHHI

69

I'paduueckue
METO/Ibl peIIEeHUs
MIOKAa3aTeIbHbIX U
JorapupMUUecKu
X YpaBHEHUI

70

I'paduueckue
METOBI peIICHUS
MOKa3aTeIbHBIX U
JorapuMuUIECcKu
X HEpaBEHCTB

71

I'paduueckue
METOBI peIICHUS
MOKa3aTeIbHBIX U
JorapupMUUEcKu
X HEPABEHCTB

72

KoHntponbHas
pa0ora:
n

Hppanuonaisx
bI€,
MIOKa3aTeIbHbIE U
JorapupMUUEcKu
€ HepaBeHCTBA"

73

KommnekcHsie
quca.
Anrebpanueckas
u
TPUTOHOMETPHYE
ckasi OpMbI
3anucu
KOMILJIEKCHOTO
qucia




74

KommiekcHbie
qucha.
Anrebpanyeckas
u
TPUTOHOMETpHYE
ckasi popMbl
3anucu
KOMIIJICKCHOTO
qucrna

75

Apudmerndeckun
€ omeparuu ¢
KOMIUICKCHBIMU
qHCIIaMu

76

Apudmerndecku
€ omeparuu ¢
KOMIUICKCHBIMU
qHCIIaMU

77

N3obpakenue
KOMILUIEKCHBIX
qucel Ha
KOOPJIMHATHOMN
TJIOCKOCTH

78

N3obpaxenue
KOMIUIEKCHBIX
qrcen Ha
KOOPJAMHATHOU
TUTOCKOCTH

79

®opmyna
Myagpa. Kopau
N-0#1 CTEIEHU U3
KOMILIEKCHOTO
yucia

80

dopmyia
Myagpa. Kopau
N-Ol CTENEHU U3
KOMILIEKCHOTO
yucia

81

[IpumeHenne
KOMITJIEKCHBIX
YHCEIT JUTSI
pelieHus
(bu3nUecKuX U
reOMETPUYECKIX




3aaa4

82

KoHnTponbHas
pabora:
"KommiekcHbie
gucna"

83

HarypanbsHbie u
LieNble Yncia

84

HarypanbsHbie u
Lenble yncia

85

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH
LIEJIbIX YUCEIl

86

IIpumeHeHue
IIPU3HAKOB
JEIMMOCTH
LIEJIBIX YUCEIl

87

IIpumeHeHue
IIPU3HAKOB
JECIIMMOCTH
LIEJIBIX YUCEIL:
HO u HOK

88

IIpumenenue
MIPU3HAKOB
JENUMOCTH
LEJIBIX YHUCEIL:
HO u HOK

89

IIpumeHeHne
MIPU3HAKOB
JENUMOCTH
LIEJIBIX YHUCEIL:
OCTaTKH 110
MOJYJIIO

90

IIpumeHeHue
IIPU3HAKOB
JENUMOCTH
L(EJIBIX YHUCEIL:
OCTaTKH 1O
MOJZYJIIO

91

IIpumeHeHue
IIPU3HAKOB
JENUMOCTH




LIEABIX YHUCE:
ANTOPUTM
EBxnnna mns
perieHus 3aaad B
LIEJIBIX YHCIIaX

92

KonTponbnas
pabora: "Teopus
Henpx yucen"

93

Cucrema u
COBOKYITHOCTb
YpaBHEHUM.
PaBHOCHIIBHEIC
CHCTEMBI U
CHCTEMBI-
CIEJICTBUS

94

Cucrema n
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI U
CHCTEMBI-
CIEJICTBUS

95

OcHoOBHbIE
METO/Ibl PEIIEHUS
CUCTEM U
COBOKYITHOCTEM
palrOHAIBHBIX
ypaBHEHUH

96

OcHoBHbIE
METO/Ibl peIIeHuUs
CUCTEM U
COBOKYITHOCTEM
HppaLMOHATIbHBI
X YpaBHEHUM

97

OcHoBHbIE
METO/Ibl pelIeHuUs
CUCTEM U
COBOKYITHOCTEMN
[IOKa3aTEIbHBIX
ypaBHEHUH

98

OCHOBHEBIE
METO/IbI PEIIeHUs
CHUCTEM U




COBOKYITHOCTEMN
MOKa3aTeIbHBIX
ypaBHEHUU

99

OcHoBHbIE
METO/bI PEIICHUS
CUCTEM U
COBOKYITHOCTEH
Jorapu(MUIeCcKu
X YpaBHEHHI

100

OcHoBHbIE
METO/bI PELICHUS
CUCTEM U
COBOKYITHOCTEH
norapuMuuecKu
X YpaBHEHHI

101

I[Ipumenenne
CUCTEM K
pELIeHUIO
MaTeMaTUYeCKUX
3a/1a4 ¥ 3a]a4 u3
pa3InYHBIX
o0acTeil HayKu
U peaJIbHOU
KU3HH,
UHTEPIIpETALNS
ITOJIyYE€HHBIX
pe3yabTaToB

102

IIpumeHeHue
CUCTEM K
PELIEHUIO
MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
Ppa3INYHBIX
oOractell HAyKu
U peaJIbHOU
KHU3HHU,
MHTEPIIpETALNS
MIOJIyYE€HHBIX
pe3yabTaToB

103

[IpumeHenne
HEPaBEHCTB K
PELIECHUIO
MaTeMaTHYECKUX




3a/a4 u 3a/1a4 u3
pa3IMYHbIX
obJacTelt HayKu
U peaJbHOU
KHU3HHU,
WHTEPIPETAIHS
MOJTY9E€HHBIX
pe3yIbTaToB

104

KonTponbnas
pabora:
"Cucremsl
paloHaIbHbIX,
HppaIMOHAIIbHBI
X TOKa3aTeIbHbIX
u
norapuMuUecKu
X ypaBHEHH"

105

PammonanbHbie
ypaBHEHUS C
rnapameTpamu

106

PammonanbHbie
HEPABEHCTBA C
rapaMeTpamu

107

PammonanbHbie
CHUCTEMBI C
rapaMeTpamu

108

HppanmoHaibHbl
€ YpaBHEHUH,
HEPABEHCTBA C
rapameTpamu

109

HppanmoHaibHbl
€ CHCTEMBI ¢
rapameTpamu

110

IlokazarenbHble
ypaBHEHHUS,
HEPaBEHCTBA C
napameTpamu

111

Iloka3zarenbpHbIE
CHUCTEMEI C
rapaMeTpamu

112

Jlorapudmuueck
W€ YpaBHEHUS,




HEPaBEHCTBA C
napameTpamu

113

Jlorapudmuaeck
HE€ CUCTEMBI C
napameTpamu

114

Tpuronomerpuye
CKHE YpaBHEHUS
C MmapameTpaMu

115

Tpuronomerpuye
CKUe
HEpaBEHCTBA C
rnapameTpamu

116

Tpuronomerpuye
CKHE CHUCTEMBI C
napameTpamu

117

ITocTpoenue u
Hccae0BaHue
MaTeMaTUYECKUX
Moeen
peanbHbIX
CUTYallUi C
IMOMOUIBIO
YPaBHEHHUH ¢
rapaMeTpamu

118

[Toctpoenue u
HCCIIEA0BAHUE
MaTeMaTHYECKUX
MoZeIIen
peasIbHBIX
CUTYaLUil C
IIOMOILIBIO
CUCTEM
YPaBHEHUH ¢
rapameTpamu

119

[Toctpoenue u
HCCIIE0BAHUE
MaTEeMaTHYECKHUX
Mozenen
peanbHBIX
CUTYAaLHi C
ITOMOUIBIO
CUCTEM
YPaBHEHHUH C




napameTpamu

120

KoHnTponbHas
pabora: "3amaun
¢ mapamerpamu"

121

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3alus
3HAHUM:
"VpaBHeHus"

122

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3aIus
3HAHUM:
"VpaBHeHus"

123

IToBTOpEHME,
000011IEHNE,
cUCTeMaTH3aIus
3HAHUM:
"VYpaBHeHHUS.
Cucremsl
ypaBHeHUI"

124

[ToBTOpEHME,
000011IEHNE,
CHUCTEMaTU3alIUs
3HAHUM:
"Hepasencrsa"

125

[ToBTOpEHME,
00o01Ienue,
cucTeMaTu3alus
3HAHUM:
"Hepasencrsa"

126

[ToBTOpEHME,
00o01enue,
cucTeMaTu3alus
3HAHUM:
"HepaBencrsa"

127

[ToBTOpEHME,
0000111EHNE,
CHUCTEMAaTU3aLINs
3HAHUM:
"IIponsBoHas u
e€ npuMeHeHue"




128

[ToBTOpEHME,
0000111cHNE,
CHCTeMaTH3amus
3HAHHI:
"IIpousBoHas 1
e€ npumeHeHue"

129

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTH3alUs
3HAHUM:
"IIpon3BonHas u
e€ npumeHeHue"

130

[ToBTOpEHME,
000011IeHNE,
cUCTEeMaTH3aIus
3HAHU:
"NuTerpan u ero
npuMeHeHue"

131

IToBTOpEHME,
000011IEHNE,
CHCTEeMaTH3aIus
3HAHUI:
"OyHkIun"

132

[ToBTOpEHME,
00o01Ienue,
CHCTEMAaTHU3aIHs
3HAHUI:
"OyHKIMH"

133

[ToBTOpEHME,
00o01enue,
CHCTEMAaTHU3aIHs
3HAHUI:
"OyHKIMH"

134

Htorosas
KOHTPOJIbHASI
paborta

135

HNrorosas
KOHTPOJIbHASI
paborta

136

[ToBTOpEHME,
0000111EHHE,
CHUCTEMATHU3aLA




3HAHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136 10 0

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01iero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYeCKOE€  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUHU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3a/lady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
¢duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  MPUOOpPETeHHSs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HAaHMM U JIeHCTBUH,
cnenu(UYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO ammapara 1o pa3aeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Th  OCHOBHBIMM  TMOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATH T'€OMETPUYECKHUE
MOJEIIH;




¢bopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKH TPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTEIIbHBIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUU
JNETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpIWHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
HNOHSTHUSMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOyueHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenensercs He TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodeit
POrpamMMbl, pacHpeleEHHbIM MO TogaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHAMH U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ychmoBus s guddepenHnuanuu  o0ydeHHs,  ITOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOecrneyuTh yriayOn€HHoe
U3Y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MareMaTukay;



MOJITOTOBUTH OOYYaIONIMXCS K MPOJOJDKCHHIO HM3ydeHUsS MaTeMaTHKH C
yaéToM BBIOOpa Oymymel mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY
o0uM 1 ipodecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJISPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro ymia. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U TOJHAS MOBEPXHOCTH MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHas mnupamuabl. CBolicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNIaTh BBIBOABI C HCIMOJb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W MHAUBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEANbHBIE CUTYALlMH, MPUMEHATh U3YUYECHHbIE MOHSTHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajireOpbl, peliarb MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CcBOOOJHO OMNEPHPOBATh MOHATHSIMH, CBS3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHSI TEJ BPAICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXIY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, MPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a1a4M HA BBIUMCICHUE YIVIOB MEXKY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXE€HUsST MHOTOTPAHHUKOB M TEJl BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3NEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpOLlECCE IMOUCKA  pEUICHUs
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 23 1 0
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 25 0 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuku 7 0
BexTopsl B IpocTpaHcTBE 12 0
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass T€OMETPHS 15 1 0
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1 0
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17 0
4 Temna BpameHus 24 0
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 0
. [ToBTOpenue, 06o6meHlile u 17 9 0
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
IHOYPOYHOE IINTIAHUPOBAHHE
10 KUIIACC
KosanuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYCeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OcHoBHbIe TpaBuiia H300paKeHUs HA 1 0 0 02.09.2023
PUCYHKE IJIOCKOCTH, TTapaIeTHHBIX




IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHs cTepeoMeTpun: TOUKa, Mpsimas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKCHHS HA PUCYHKE
P P prey 05.09.2023
TUIOCKOCTH, NMapaJuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
3 [TonsaTus: Mepecekaronmecs MIOCKOCTH.
p 07.09.2023
[TonsTus: nepecexaroyecs npsmas u
4
IJIOCKOCTh; TOJTYIPOCTPAHCTBO 09.09.2023
5 MHororpaHHUKH, U300paKeHHE
[IPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYP. 12.09.2023
MHororpaHHuKu, U300paKeHUE
6 MIPOCTEHIIINX TPOCTPAHCTBEHHBIX PUTYD,
P PoeIp uryp 14.09.2023
HECYIIECTBYIOINUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH.
16.09.2023
8 [TepBBbIe cieICTBUS U3 HUX.
19.09.2023
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctsus u3 HUx. CrocoOnl 3aaHus
9 .
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE. 21.09.2023
O003Ha4eHUS PSMBIX U TUIOCKOCTEH
N300pakeHne ceuyeHunii mupamMuiebl,
10 KOTOPBIE TTPOXOIAT uepes e€ peopa.
N3o0pakeHune nepeceueHust moaydeHHbIX 23.09.2023
IIJIOCKOCTEM.
11 N300pakeHne ceueHnit Kyoa u MpUu3MBl,




KOTOpBIE MTPOXOJIAT Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moaydeHHbIX
IJIOCKOCTEH.

26.09.2023

12

N300pakeHne ceueHnil mupaMuabl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TJIOCKOCTEH.

28.09.2023

13

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHuHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUEeHHUN
Pa3HBIMHU IIBETAMH.

30.09.2023

14

15

16

Mertopa cnenoB i HOCTPOCHUS CEUEHHH

Meron cnenoB Uit TOCTPOCHUS CEUEHHUM.
CBoiicTBa nepeceyeHuil NpsIMbIX U
IJIOCKOCTEN

MeTo[ cries1oB JIsl IOCTPOEHUS CEUSHUH.
CBoiicTBa CEUEHUH.

03.10.2023

05.10.2023

07.10.2023

17

[TocTpoeHune ceuennii B mupaMuie 1o
TpéM TOouKaM Ha péOpax.

10.10.2023

18

19

ITocTpoenue ceueHuii B kyOe o Tpém
TOYKaM Ha pEOpax.

ITocTpoenue ceueHuit B nupamuie, Kyoe
1o TpéM ToUKaM Ha p&Opax.

12.10.2023

14.10.2023

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue

17.10.2023




BBIHOCHBIX qepTexceI?I H 3aIIMCh 1aroB
IIOCTPOCHUA

21

22

23

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pa3BuTus
TJITAHUMETPUH U CTEPEOMETPUH

KontponbHas padoTa mo teme "AKCHOMBI
crepeomerpun. Ceuenuns"

19.10.2023

21.10.2023

24.10.2023

24

B3anMHOe pacnonoxeHue npsMbIx B
npocrpancTse. CKpenyBaronmecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbix. [TapamienbHble npsmble B
IIPOCTPAHCTBE

26.10.2023

25

26

Teopema o CyleCTBOBaHUU U
€IVMHCTBEHHOCTH IIPSMOM ITapajuIeIbHON
JAHHOM MPSMOM, IPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIe)KaLIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTH TpeX NpsiMBIX. Teopema

0 TpEX NapaJuleIbHBIX NpsAMBIX. Teopema o

CKpCHIMBAOIUXCA MTPAMBIX

28.10.2023

07.11.2023

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIEITHLHOTO
npoektupoBanus. 1300pakeHue pa3HbIX
¢buryp B mapaunenbHON IPOEKIUN

09.11.2023




28

[MenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJ
MEXy IPSIMbIMU

11.11.2023

29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIoKEHUEM HPAMBIX B IIPOCTPAHCTBE

14.11.2023

30

[ToHsiTHSA: MapaIeaIbHOCTh MPSIMOM 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOH U
IJIOCKOCTH

16.11.2023

31

32

33

34

['eomeTpHuuecKue 3ajaun Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO IPSIMYIO HAa YepTEke U
MapaJyIEBHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannensHas IpOeKIUs, TPUMEHEHUE
JUIS TIOCTPOCHUSI CEUSHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I?)HaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEH

18.11.2023

21.11.2023

23.11.2023

25.11.2023

35

Teopema o mapaieIbHOCTH U
CANHCTBECHHOCTH ITJIOCKOCTH, npoxoaﬂmeﬁ
yepe3 TOUKY, He MPUHAANIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUSI U3 HEeE

28.11.2023




36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [I€PeCceUEeHUs
IIPU EPECeUEHUH JBYX MapauleIbHbIX
IJIOCKOCTEH TpeThe

30.11.2023

37

CBoiicTBa mapayIenbHBIX IIOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPSAMOM C
JBYMS IapaJljIeIbHbIMU IJIOCKOCTSIMU

02.12.2023

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

39

40

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napaesenumnena

07.12.2023

09.12.2023

41

Boruncnenue 1IMH OTpe3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

12.12.2023

42

43

IlepnenquKynspHbIe IPSMBIEC B
npocTtpaHcTie. [lepneHauKyIapHOCTb
MIPSIMOM U TUIOCKOCTH.

[Tpu3HaK neprneHaAuKyIIpHOCTH NPSIMON U
IIJIOCKOCTH

14.12.2023

16.12.2023

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

19.12.2023

45

[InmockocTH U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

21.12.2023




[1mocKOCTH M NEPIIEHIUKYIIAPHBIE UM
IIpsiMbIE B MHOTOTpaHHUKaX. Pemenne

46
3a/1a4 Ha TMEPICHAUKYISIPHOCTH IPSIMOU U 23.12.2023
IJIOCKOCTH.
47 [lepnieHqUKYISp ¥ HAKJIOHHAS. 26.12.2023
[lepienuKynsAp U HAKIOHHAS.
48 [TocTpoeHne neprneHANKyIspa U3 TOUYKU Ha 98.12.2024
MPSMYIO
49 Teopema 0 TpEX NMeprneHAUKYIIpax
(npsimast m oOpaTHas). 30.12.2024
50 Pemrenue 3a1a4 Ha MpUMEHEHUE TEOPEMBI
0 TpEX MepIEeHINKYIApax. 09.01.2024
51 Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU 11.01.2024
ITouck neprneHAnKYISIPHBIX MPSIMBIX C
52 IIOMOUIBIO PepHeH,Z[PIKyJ‘IHpHLIX 13.01.2024
IIOCKOCTEH
53
OproroHanbHOE MPOEKTUPOBAHNE 16.01.2024
[Toctpoenue ceuenuii kyoa, IpU3MBI €
54 .
MTOMOIIIBIO OPTOTOHATBEHOM MPOEKITNH 18.01.2024
ITocTpoeHue ceyeHuit MpaBUIbHOMN
55 i
MUPaMUJIbI C TOMOILBIO OPTOrOHAIBHON £0.01.2024
MIPOEKITUH.
CummeTpus B IPOCTPAHCTBE
56 !
OTHOCHUTEJIBHO TI0cKOCTH. [InockocTu 93.01.2024

CI/IMMeTpI/Iﬁ B MHOI'OIpaHHUKax




S7

[Ipu3Hak neprneHaAuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

25.01.2024

58

59

HpaBI/IJ'IBHBIe MHOTI'OIpaHHUKH.

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH

27.01.2024

30.01.2024

60

CriocoObl OITyCTUTH TEPIICHANKYISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

01.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHME: Yyron Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

[ToBTOpEeHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

03.02.2024

06.02.2024

08.02.2024

10.02.2024

65

FGOMeTpI/ILIeCKI/Ie METO/bI BEIUHMCIICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

13.02.2024

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[lepneHquKyIspHbIE IIIOCKOCTH.
CBolicTBa B3aMMHO NEPHIEHANKYIAPHBIX
IJI0CKOCTEN

15.02.2024

17.02.2024




68

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

20.02.2024

69

[IpsimoyronbHbIN Napajuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajulesienune1a

22.02.2024

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajuiesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

24.02.2024

27.02.2024

29.02.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

02.03.2024

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHAUKYIIIPHON TUNIOCKOCTH

TpéXrpaHHbIll yroy, HepaBeHCTBA [
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIyia

05.03.2024

07.03.2024

09.03.2024




DNeMEeHTHI CPePUIECKON TEOMETPHH:

" reoae3snyeckie JIMHUN Ha 3eMiie 12.03.2024
78 KonrponsHast pabora "Yrisl u

paccrosiHus" 14.03.2024
79 Cucremaru3zanus 3HaHu "MHOTOrpaHHUK

U €ro 2JeMeHTHI" 16.03.2024
80 [Tupamupa. Buasl nupamuy. [IpaBunbnas

nupamMuaa 19.03.2024
81 [Ipusma. [IpsAmas 1 HAKIOHHAS IPU3MBI.

[IpaBuiibHas nmpusma 21.03.2024
82 [Ipsimoit napamienenunern,

MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo 23.03.2024
83 Brimykisie MHOTOrpanHukd. Teopema

Ditnepa 02.04.2024

Brimykisie MEHOTOrpanHukd. Teopema
84 Oiinepa. [IpaBunpHbIe U OTYNIpaBUIbHBIE 04.04.2024

MHOTOTPaHHUKH
85 KonrtponbHas pabora "MHoOrorpaHHUKH" 06.04.2024
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B

IIPOCTPAHCTBE 09.04.2024
87 CymMa BEKTOpOB 11.04.2024
88 Pa3nocTh BekTOpOB 13.04.2024
89 [TpaBwiio mapamienenuena 16.04.2024
90 YMHOKEHHE BEKTOpa Ha YHCIIO




18.04.2024

Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJTHOM 90.04.2024

TJIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 93.04.2024
93 Brrurcnenue yria Mex1y BEKTOpaMu B

MIPOCTPAHCTBE 25.04.2024
94 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 97 04.2024
95 Penrenue npocreimmx 3ama4 ¢

BEKTOPAMH. 30.04.2024
96 Pemenwue 3a1a4 ¢ BEKTOpamu. 02.05.2024

7

9 3a1auu ¢ BEKTOpaMHu 04.05.2024
08 O0600611eHre U cucTeMaTu3alus 3HaHu# 10

Teme "BekTopsl B mpocTpaHCcTBE". 07.05.2024
99 O06o001eHre u cucTeMaTr3aIs 3HaHui 3a

kypc 10 kacca 11.05.2024
100 WroroBas koHTpoJsibHas paboTa 16.05.2024
101 HToroasi KOHTpOJIbHASA paboTa 16.05.2024
102 i

0 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 18.05.2024

103 O000111eHIE U CUCTEMATH3AaIUS 3HAHUI 21.05.2024




104 O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 1 0 0 23.05.2023

105 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUi 1 0 0 25.05.2023

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jlara
uudgponbie
n/  Tema ypoka Bce Koutpoasn IIpakTHuec H3Yy'€eH
oOpa3oBareJib

n ro ble padoThl  KHe padoTpl  MA
HbIe pecypchl

[ToBTOpEeHUe
TEMBI
"Koopaunatst
BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHncrae”

[ToBTOpEeHUe

TEMBI

"CxkanspHoe 1
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHME
TEMBbI
"Brruncnenue
yIiia MEXIy
BEKTOpPaMHU B
npocrtpaHctae"

IToBTOpeHue

TEMBI

"VpaBHeHue

IPSIMOH, 1
MPOXOIALIEH

yepes ABe

TOYKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
MIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
oTpe3Kax

Bekropnoe 1




IIPOU3BEACHUE

JInmHeitnpie
HEPaBEHCTBA,
JIMHEHHOE
MporpaMMupoBa
HHUC

JInHeliHbIC
HEPaBEHCTBA,
JIMHEHHOE
porpaMMupoBa
HHUC

10

AHanmuTnyeckue
METO/IbI pacuéra
yriia MeXIy
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHanuTH4ecKkue
METOMBI pacyéra
yIiia MEXIy
IUIOCKOCTSIMH B
MHOTOT'paHHUKA
X

12

dopmyia
paccTosAHUs OT
TOYKH J0
IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenne
paccTosHUM OT
TOYKH 10
IJIOCKOCTH B
KyOe

14

Haxoxnenne
paccToOSHUM OT
TOYKHU 10
IIJIOCKOCTH B
IIPaBUIILHON
nupaMujie

15

KoHntponbHas
pabora
"AHanuTHuyecKa
s reoMeTpust”




16

Ceuenus

MHOTOTPaHHHKO
B: CTaHapTHBIC
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHHUKO
B: METOJI CJIEIOB

18

Ceuenus
MHOT'OTPaHHUKO
B: CTaHJIapTHBIC
IUIOCKOCTH,
MePECCUCHHS
MIPSIMBIX U
IUIOCKOCTEH

19

[TapamiensHbIe
IIpSIMBIE U
IJIOCKOCTH:
napasJiesibHble
CEUCHMS

20

[TapamiensHbIe
MpsIMbIE U
IIJIOCKOCTH:
pacuér
OTHOIIICHUI

21

22

[TapamiensHbie
npsiMble U
IIJIOCKOCTH:
YTJIBI MEXIY
CKPEILMBAIOIUM
UCS IPSIMBIMU
IlepnieHquKymsap
HBIE MIPSIMBIE U
IIJIOCKOCTH:
CTaHJIapTHbIE
napbl
MIEePIEeHIUKYIISAP
HBIX IJTIOCKOCTEN
U TIPSIMBIX,
CUMMETpUU
MHOT'OTPaHHHUKO
B

23

[lepnengukymsp
HBIE NpPsSIMbIE U




TJIOCKOCTH:
TeopeMa O Tpex
MIEePICHIUKYIIAP
ax

24

25

26

[lepnenqukysmsp
HBIE NPSMBIC U
IJIOCKOCTH:
BBIYHCIICHUS
JUIVH B
MHOT'OTpaHHHUKA
X

[ToBTOpEHwMe:
IJI0LIA I
MHOTOYTOJIbHUK
0B, (hopmyIbl
JUTS TIIOIIAJICH,
COOOpaxKeHUS
noaoous

IToBTOpEHME:
101 a1
MHOT'OYTOJIEHUK
0B, (hopmyIbl
JUTS TIIOIIAICH,
COOOpaxKeHUS
noaoous

27

[ToBTOpEHuUE:

uR (010621
MHOTOYTOJIBHUK
0B, (hopmyIbI
JUJIS IUTOIIAJEH,
COOOpaxeHus
noaoous

28

29

IInomamu
CCUCHMUI
MHOT'OTPaHHUKO
B: ILIOIIAIH
IMOBEPXHOCTEM,
paspe3aHus Ha
Y4acTy,
COOOpaKEeHHS
mo100us
IImomanu
CEUCHUI




30

MHOTOTPaHHHUKO
B: IJIOLIAAN
MOBEPXHOCTEH,
paspe3aHus Ha
4acTu,
COOOpaxeHUs
moooust

KonTponbnas
paborta
"[ToBTOpEHME:
MHOT'OTPaHHUKH
, CEUeHUs
MHOT'OTPaHHUKO

B"

31

OO0ObéM Tena.
O0beMm
MPSIMOYTOJIBHOT
0
napajuiesienumne

na

32

3amaun 00
YIIBOCHHH Ky0a,
0 KBaJIpatype
Ky0a; o
TPUCEKIIMHU YTJIa

33

34

CrepeomeTpuue
CKUe 3aJ1a4H,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOT
0
napasienenune
Ia
[Tpuxnagueie
3a7a4H,
CBSI3aHHBIC C
BBIYHCIIEHHEM
00BéMa
MPSIMOYTOJIBHOT
0
napajuieyiernumne
Ia

35

O06BEM mpsiMoit




IIPU3MBI

36

CrepeomeTrpuye
CKHE 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BEMOB
NPSAMOU MPU3MBbI

37

IIpukianueie
3a/1a4H,
CBSI3aHHBIE C
00BEMOM
MPSAMOU MPU3MBbI

38

39

40

Breraucnenune
00BEMOB TEJI C
IIOMOIIILIO
OITPEIEIIEHHOTO
HWHTEerpaa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brrunciaenue
00BEMOB TETI ¢
IIOMOIIBIO
OIPEIEIEHHOTO
UHTErpaa.
O0BéM
MTUPAMU/IBI
®opmyna
00BéMa
MUPaMU/IbI.
OTHolIEHHE
00BbEMOB
MUpaMuU/I C
00IIUM yTIIOM

41

®opmyna
o0BEMa
MTUPAMUJIBL.
OTtHoleHue
00BEMOB
UpaMujI ¢
O0IIKM YTJIOM

42

CrepeomeTpuue
CKHE 33/1a4H,




CBSI3aHHBIE C
00BEMaMHU
HaKJIOHHOM
MIPU3MBI

43

Crepeomerpuue
CKHE 3aJ1a4U,
CBSI3aHHBIE C
00BEMaMHU

T PAMH/IBI

44

45

46

47

48

49

IIpukianueie
3aJla4H 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpuknagueie
3aJ1a4M 10 TeMe
"O0BEMBI TEN",
CBsI3aHHBIE C
00BEMOM
MTUPaAMU/IBI
I[Ipumenenne
00BEMOB.
Breruucnenue
paccTosiHusA 10
IUIOCKOCTH

KoHnTponbHas
pabota "O06bEM
MHOTOI'paHHHUKA

unuHapuyecka
s IOBEPXHOCTb,
oOpa3ymomue
LUIMHIPUYECKO
1l TOBEPXHOCTH
Hunusap.
[Ipssmont
KpYroBOU
LUIVHIP.
[Tnomane
ITOBEPXHOCTHU
HUAJUHIPA




50

51

52

53

54

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc
CedeHue KoHyca
IJIOCKOCTBIO,
napasuieIbHON
IJIOCKOCTH
OCHOBaHUS

VceuénHblit
KOHYC.
N3obpaxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
IInomanp
OOKOBOI
MOBEPXHOCTU U
TOJTHOM
MMOBEPXHOCTHU
KOHYCa
IInomanp
OOKOBOM
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTHU
KOHYCa

55

Crepeomerpuue
CKHE 3a/1a4i Ha
JI0Ka3aTeIbCTBO
U BBIYHMCIICHUC,
MOCTPOSHHEM
CEYCHUI
HWINH/pA,
KOHYca

56

Crepeomerpuue
CKHeE 3aJ]auu Ha
JI0Ka3aTeNIbCTBO
U BBIUUCIICHHE,
IIOCTPOCHUEM
CEUYCHUI




LWIMHAPA,
KOHYcCa

S7

IIpukianueie
3a/1a4H,
CBSA3aHHBIC C
LUJIUHIPOM

58

59

[Tpuxnagaeie
3aJla4u,
CBSI3aHHBIE C
HATUHIPOM

Cdepa u map

60

61

IIepeceyenue
cdepsl U mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
chepsl
TJIOCKOCTBIO.
Bunu
n300pakeHue
mapa
Ilepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepbl
IJIOCKOCTBIO.
Bunn
n3o00pakeHue
mapa

62

YpaBHeHue
cepsl.
[Inomans
cdepsl u eé
yacten

63

Cummerpus
cdepsl U mapa

64

CrepeomeTpuue
CKHE 3aJ1aud Ha
JI0Ka3aTeTbCTBO
1 BBIYMCJICHUC,
CBSI3aHHBIE CO
cdepoit u
IapoM,




MMOCTPOECHUEM HUX
ceueHnu
IUIOCKOCTBEO

65

66

67

Crepeomerpuue
CKHE 3a/1aud Ha
JI0Ka3aTeIbCTBO
Y BBIUHCJICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MOCTPOCHHEM HX
CEYCHUI
IUIOCKOCTBIO

IIpuknagueie
3aJa4u,
CBSI3aHHBIE CO
chepoit u
mapom
IToBTOpEHME:
OKPYKHOCTb Ha
IUIOCKOCTH,
BBIYMCJICHHS B
OKpY>KHOCTH,
CTaHJIapTHbIE
moa00us

68

Pazmunsblie
KOMOHMHAIUU
TEJ BpallleHHs 1
MHOTOTPaHHUKO
B

69

3amaum o TeMe
"Tenau
MTOBEPXHOCTH
BpateHus"

70

71

72

3agauu 1mo TeMe
"Tena n
MTOBEPXHOCTHU
BpameHus"
KonTponbHas
pabota "Tena u
MTOBEPXHOCTHU
BpatieHus"
O06BéM




73

74

75

76

WIAH]IPA.
Teopema 06
00BEME
MIPSIMOTO
HUAJTUHIpA
Brrunciaenue
00BEMOB TeJI ¢
ITOMOIIILIO
OIPEIEIIEHHOTO
WHTEeTrpaa.
O0BéM KoHYCa
ITmommaaun
OOKOBOII U
MOJTHOH
MTOBEPXHOCTH
KOHYyca

Crepeomerpuue
CKHE 33/1a4H,
CBSA3aHHBIE C
BBIYMCIICHUEM
00BEMOB
HUAJTUHIPA,
KOHYCa
IIpuknagueie
3a/1a4u 1o TeMe
"OO0BEMBI 1
TTOIIAIU
MMOBEPXHOCTEN

Ter"

77

O0BéM mapa u
IIapOBOTO
CEeKTOpA.
Teopema 06
0o0BéMe 1mapa.
[Tmomans
cdepsl.
Crepeomerpuue
CKHE 3a]1auH,
CBSI3aHHBIE C
BBIUUCIICHHIEM
00BEMOB 11apa,
I1apOBOTO
CerMeHTa U




IapOBOTO
CeKTOpa

78

IIpukianueie
3a/1a4u 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM 1apa
Y IUIOMIAIbI0
cdepsl.
CooTHomIeHHS
MEXITY
ILJIOIAISIMH
IMOBEPXHOCTEN U
00bEéMaMHu
MOIOOHBIX Tell

79

80

[TogoOuebIe Tena
B IIPOCTPAHCTBE.
N3menenue
o0béMa pu
noxoouu.
Crepeomerpuue
CKHUE 3aJ]auH,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB TeN U
Iomnaaei
ITOBEPXHOCTEN
KoHnTponbHas
paborta
"Inomann
MMOBEPXHOCTH U
00BEMBI
KpyTribIX Ten"

81

JBroxkeHus
MPOCTPAHCTBA.
OtobpaxeHusl.
JBrokeHus u
PaBEHCTBO
¢uryp. O0mmue
CBOICTBA
IBUKCHUU

82

Bunnl
JIBUKCHUH:




83

84

85

86

rapajyieabHbINA
MepeHoc,
LEHTpaJbHas
CUMMETpHUS,
3epKajbHas
CUMMETPHUS,
MTOBOPOT BOKPYT
pAMOi
[IpeobpazoBanu
s1 moxoous.
[Ipsimast u chepa
Ditnepa
['eomeTpuyecku
€ 3371a4u Ha
MIPUMEHEHNE
JIBUKCHHUSI

KonTponbnas
paborta
"BekTopsbl B
npocTtpaHcTae"

Ob6o06mraromee
noBtopenue 11
TOHSITUHN U
METOJIOB Kypca
reomerpun 10—
11 kmaccos,
cUCTEeMaTH3aIus
3HAHUM:
"[lapanmnenbHoc
Tb TPSIMBIX U
IJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o061matoniee
nostopenue 11
TIOHATHH U
METOJI0B Kypca
reomerpun 10—
11 kmaccos,
CUCTEeMaTU3alUs
3HAHUM:
"BekTopsl B
pocTpaHcTBe"

88

Oo6o061aromiee 1




89

90

noBropenue 11
MOHATUN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cucTeMaTu3aIus
3HAHUM:
"BekTopsl B
npocrpaHncrae”

O6o06maromee
nosropenue 11
MOHATUN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMAaTHU3aLH
3HaHui: "O0beM
MHOT'OTPaHHHUKA

Oo6o61aromiee
noBtopenue 11
MOHATUH 1
METOJIOB Kypca
reomerpun 10—
11 xmaccos,
CHCTEMAaTU3aIHs
3HaHui: "O0beM
MHOTOTpaHHUKA

91

O6o0maromee
noBtopenue 11
MOHSATUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMAaTHU3allHs
3HAHHUU:
"Imomanu
TTOBEPXHOCTH U
00BEMEI
KpyrJbix ten"

92

Oo6o61aromiee
noBtopenue 11




MOHATUN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEeMaTH3alHs
3HAHUI:
"ILnomaau
MMOBEPXHOCTU U
00BEMBI
KpyIibIX Ten"

93

94

95

96

Hrorosas
KOHTpPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAs
pabora

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HaHUI

Hcropus
pa3BUTHSA
CTEpEOMETPUH
KaK HayKu U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

98

Hcropus
pa3BuTHUA
CTEPEOMETPUH
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

Hcropus
pa3BUTHS
CTEpPEOMETPUHN
KaK HayKu U eé
pOJIb B Pa3BUTUHU




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

99

100

Hcropus
pa3BUTHUSA
CTEpPEOMETPUHU
KaK HayKH U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUs
CTEPEOMETPUH
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

101

102

Hcropus
pa3BUTHUS
CTEpEOMETPUH
KaK HayKHu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEpPEOMETPUH
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

OBILEE
KOJIMYECTBO
YACOB 10

102




I[TPOTPAMME

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJEHHOTO YpPOBHS
SBIISICTCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro oO1ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH Uil (OpMUPOBAHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYphI U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEH KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBICHUS OOy4YalolUXCsS O METOoJaxX HCCIEIOBaHMUs
U3MEHUYMBOIO MHUpPA, pa3BUBACTCSl MOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX M B3aUMOCBSA3SIX MEXKIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIS.  ONUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHbIE pOAAa H3MEPEHUSX, JINTEIbHOCTH O€30TKa3HON
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTcs 0a30i MJii OCBOCHHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MHKEHEPHBIX
CHELUATBHOCTEH, HO TaKXE COLUUAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIIHIO.

B cooTBeTcTBUM C yKa3aHHBIMHU ILIEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YrIyOJEHHOM YPOBHE BbIIEJICHBI OCHOBHbBIE
coniepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYyPCOB.



Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PaACHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSAMH CIy4aMHBIX BEIUYHMH. Ba)KHYI0 4acTh B 3TOM CONEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE FEOMETPUUECKOT0 1 OMHOMHUAJIBHOTO paclpeaeieHuil 1
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEpBIBHBIX (yHKIUH. OCHOBHOE
BHHMAHME YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHMCAHHE 3TOM CBS3M C IOMOILBIO
KO3 puIMEeHTa KOPpEIsUMU MU €ro BbIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHBIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JAByX CIy4alHbIX BeauMuMH. HeszaBucumele
CJIy4dailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CyYMMBbl CIy4ailHbIX BEJIWYUMH. MaTemMaTH4ecKoe  OKUJAaHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJIAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMBbl HE3aBUCUMBIX CIIyYailHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpminx  uucen. BwiOopounslii  MeTton — uccnedoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOe pacnpenesieHHne UM €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIETICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amaun,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecCTHble  HAOMIOJAEHHMS  JABYX  BEIMYMH. BbIOOpOYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAylIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa30BBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (00CYXIeHMsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYHYalHBIH SKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEpPeceUCHNE, OOBEIUHEHUE JTAaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



ONEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSTHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, JIEPEBO CIyYaHOTO HKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pemienun 3aaay, onpeaeisTh HE3aBUCUMOCTb COOBITHI TI0 opMyJie U
110 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIy4YalHBIA  OIBIT
(ucnipITaHuE), ycrnex M HeyJlaya, HEe3aBUCUMBIC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITHMH: B CEPUM HUCIBITAHUM 1O MEPBOro ycmnexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMH: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHbIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO paCHpE/IeNICHUs] JBYX CIydallHbIX
BEJIMYMH JUIS BBIJCIICHUS PACHPEACIICHUS KaXKJI0W BEIUYUHBI, OIpEeICHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OTEPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CIy4yalHOMN
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIYYAaWHOW BEJIMYMHBI
(pacpeneneHus) MpU PEIICHUM 3aJiay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHAJIBHOTO PacipeaesICHUH;

BBIYUCTISITh BHIOOPOYHBIE XapAKTEPUCTUKU 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
DneMeHTHI Teopuu rpados 3 0 0
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3 0 0
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOKEHUE U YMHOXKEHHUE 5 0 0
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHTH KOMOMHATOPUKH 4 1 0
Cepun nocie0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5 0 0
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM
IpOorpaMmabl Bceero

Ne i/
padoThI

3aK0H OOJBIIMX YHCET

KonTpoabubie IIpakTuueckue

padoTshI

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

DJIEMEHTHI MATEMATHUYCCKOM CTaTUCTHKU

HenpepbiBHBIC CTy4aiiHbIC BETMYHHBI
(pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMAaJIbHOE pacipeaeTICHHs

Pacnpenenenue Ilyaccona 2

CBs13b MeX/1y Cllyd4allHBIMHM BEJTMYMHAMHU 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

INOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

KoaunuecTBo yacoB

Ne ni/m Tema ypoka KonTpoJibHbIe
Bcero
padoThI

Jlara

IIpakTH4eckue
U3y4YeHUs

padoThI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cBs3HBI rpad, npencraBieHe
3a/1a4u ¢ TOMOIIBIO Tpada

01.09.2023

Crenens (BaJIeHTHOCTh) BepIIUHEL [1yTh
B rpade. Llenu u mukib

08.09.2023




I'padsl Ha mnockocTu. JepeBo

3 CITy4aifHOTO DKCIIEPUMEHTA 15.09.2023
CriyuaiiHble S5KCIIEPUMEHTBHI (OMBITHI) U
4 CITy4aitHbI BITHS. MEHTapHbI
COZ:ITI/IH (:ICC)?(?;[H) SIS 22.09.2023
5 BeposiTHOCTB citydaitHOTO COOBITHS. 99.09.2023
BeposiTHOCTH COOBITHII B OIBITaX C
6 1221;1:1(;1134(;31\1;4;mean 3JIeMEHTapHBIMU 06.10.2023
[lepeceuyenue, 00beAMHEHUE MHOXKECTB
7 Y COOBITHIA, IPOTUBOTIOIOKHEIE
coObITus. PopMyna CIOKEHUS 13.10.2023
BEPOATHOCTEM
8 VYcioBHAsS BEPOSTHOCTD. Y MHOKEHUE
BEpPOSITHOCTEH. 20.10.2023
9 VYcnoBHas BeposiTHOCTh. Dopmyra
YCIIOBHOW BEPOSITHOCTH 27.10.2023
10 ®dopmya MOIHON BEPOATHOCTH 10.11.2023
11 ®opmyna baieca. HezaBucumele
COOBITHSA 17.11.2023
12 KomOunHaTOpHOE MPaBUIIO YMHOKEHHS.
IlepecTanoBKkHU U pakTOpUaI 24.11.2023
13 Uucno couerannid. TpeyroJbHUK
[Tackans 01.12.2023
14 ®opmyna ounoma HproToHa

08.12.2023




15

KontponsHas padora Nel mo reme
"I'padbl, BEpOATHOCTH, MHOYKECTBA,
KoMOnHaTopHKa"

15.12.2023

16

bunapHbIi ClIy4alHBII ONBIT
(ucnbITaHue), ycrex U Heyayqa.
HezaBucumsble ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 IIEPBOTO
ycrexa

22.12.2023

17

18

19

Cepust HE3aBUCUMBIX UCIBITAHUH 110
IIEpBOro ycrexa

Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnynu

CayyaiiHblif BBIOOp U3 KOHEUHOM
COBOKYITHOCTHU

29.12.2023

12.01.2024

19.01.2024

20

21

22

23

[IpakTuueckas padbora c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/III

Cnyuaitnas BennuuHa. Pactipenenenue
BEpOATHOCTEN. Jlnarpamma
pacnpeneneHus

Onepanun Haja cay4aiHbBIMU
BenuyuHamu. [Ipumepst
pactpeneneHuid. bunapHas ciydaiinas
BEJIMYUHA

FCOMCTpI/I‘-ICCKOC pacupCaciICHUC.
bunomuansHOE pacnpeaciiCHUC

26.01.2024

02.02.2024

09.02.2024

16.02.2024

24

MareMatrnueckoe 0KHIaHHUE CITy4aliHON
BennuuHbl. COBMECTHOE pacIpeie/iCHe
JIBYX CIIy4alHbIX BEJIMYHH

01.03.2024




He3aBucumbie CHy‘I&ﬁHBIC BCIINYUHEI.

CpoiicTBa MaTEMaTHYECKOTO OXHUAaHU.

25 1
Maremarnueckoe Oku1aHue OMHApHOM 15.03.2024
CIIy4aiiHOW BEJTUYUHBI
MareMaTHYeCKOE OKIIAHNE

26 reOMeTqueCKczro ¥ OMHOMHUAJIBHOTO 1 99 03.2024
pacrpeeeHui

27 1
Jlucrepcus ¥ cTaHIapTHOE OTKIOHEHUE 05.04.2024

28 Jucnepcust OuHapHOU CirydaiHOM 1
BeJIMuMHBI. CBOWMCTBA JUCIIEPCUU 12.04.2024
MaremaTudecKkoe 0KHIaHue

29 MIPOU3BEICHUS U ,Z[I/ICIICI)CI/ISI CYMMBI 1 10.04.2024
HE3aBHCHUMBIX CITYYalHbIX BETUYHH

30 [IpakTuueckas padbora c 1
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIHII 26.04.2024
Jucnepcusi OMHOMUAIBHOTO

31 T o 1
pacnpenenenus. [Ipaktuueckas padora ¢ 03.05.2024
MCIIOJIb30BAHNUEM DJICKTPOHHBIX TA0JIHIL

32 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 1 10.05.2024
KonTponbnas padorta Ne2 no teme
"N b ) I 1

33 cribITanus bepHym CJ‘Iy"an/IHLIC 17.05.2024
BEJIMYUHBI M pacTpeieNieHus

34 noBTopenue. O000IIeHHE U 1
CUCTEMATH3AINAA SHAHUHN 24.05.2024

OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

KoanyecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br10opouHsIif METOT MCCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OLleHKa CPEHErO U
JUCIIEPCUHN TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh M CITydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLIeHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUILINX TUIIOTE3 C MOMOILBIK CBOWMCTB
U3Y4YEHHBIX paclpeneIcHun

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX paclpeeICHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepsr! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3aa4, MpUBOJAIINX K ITOKA3aTCIIbHOMY H K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OUHOYHEIX
He3aBUCHUMBIX coObITuil. [Ipumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUII

KoBapuarnus 1Byx ciyyaifHbIX BEJIUYHH.
Koadpduument koppensunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BETUYUH




20

Br16opounsiii k0appuiueHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOJIHUII
[IpencraBieHne NaHHBIX ¢ IOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Borunicnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Boruncnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHocTh U
cTaTucTuka"
Brrunicnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brrunciienne BeposTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHbple BETUUHUHBI U pacpeiesICHUs.

34




