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MNOSACHUTEJIBHAS 3AITUCKA
[TporpammMa o MmareMaTHKe yriayOJIEHHOIO YPOBHS AJIs 00Y4aIOLIMXCsl HA YPOBHE CPEIHETO
oOmiero o6pazoBanus pazpaborana Ha ocHoBe PI'OC COO ¢ yu€ToM COBpEeMEHHBIX MUPOBBIX
TpeOOBaHU, MPEIBABIAEMBIX K MATEMAaTHYECKOMY 00Opa30BaHUIO, M TPATUITUNH POCCUMCKOTO
oOpa3zoBanus. Peanusanus mporpaMMel o MaTeMaTHKE 0OECIIEYMBAET OBJIA/ICHUE KIIIOUEBBIMU
KOMIIETEHIUSIMU, COCTABJISAIOIIMMHU OCHOBY JUISl CAMOPAa3BUTHS U HENIPEPHIBHOIO 00pa30BaHMUs,
[EJIOCTHOCTh OOIIEKYJIBTYPHOT0, TMYHOCTHOTO U MIO3HABATEILHOIO PA3BUTHUS INYHOCTU
oOydJaronuxcs.
B nporpamme 1o MareMaTuke yudTeHbl UJ1eU U 1onoxkeHus «KoHIenuuu pa3Butus
MaTreMaTHueckoro oopasosanus B Poccuiickoit denepaunun». B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIUM MaTeMaTH4YeCKoe 00pa3oBaHue I0JKHO, B YACTHOCTH, PEIIaTh 3a/1a4y 00ecreueHus
HE00X0IMMOI0 CTpaHe 4yKcia 00yJarouuxcsi, MaTeMaTu4eckas IIoJr0TOBKAa KOTOPBIX
JOCTaTOYHA JIJIsl MPOJODKEHHS 00pa30BaHUs IO Pa3IMUHBIM HAIPaBICHUSAM, BKIIOYAs
IpernoilaBaHle MaTeMaTHKU, MaTeMaTHYECKHUE HCCIIeI0BaHus, paboTy B cdepe
UH(POPMALIMOHHBIX TEXHOJIOTUN U IPYTUX, a TAKXKE 00€CTIeUeHUs ISl KAKIO0Tro 00y4aromerocs
BO3MOXKHOCTH JOCTH)KEHUSI MaTeMaTU4eCKOM MOATOTOBKU B COOTBETCTBUU C HEOOXOJUMBIM EMY
ypoBHEeM. VIMEHHO Ha pelIeHHe ITUX 3a]a4 HalleJIeHa IporpaMMa 1o MaTeMaTHKe YIriyoJaEéHHOTo
YPOBHH.
B snoxy mudposoii Tpanchopmariu Becex chep 4enoBeUeCKOn AEATEIbHOCTH HEBO3ZMOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0€3 XOpoIlel MaTeMaTu4ecKoi MOArOTOBKY.
310 00YCIOBICHO TEM, YTO B HAIIIM JHU PACTET YHUCIIO CIICIUATBHOCTEH, CBA3aHHBIX C
HENOCPECTBEHHBIM IPUMEHEHUEM MaTEeMaTUKU: U B chepe SKOHOMUKH, U B OU3Hece, U B
TEXHOJIOTUYECKUX 00J1acTsX, U 1aXke B TYMaHUTapHbIX cepax. Takum oOpa3om, Kpyr
o0yyaroImuxcsi, AJs1 KOTOPhIX MaTeMaThKa CTAHOBUTCS 3HAYMMBIM IIpeIMETOM, (pyHIaMEHTOM
0o0pa3oBaHusl, CYILIECTBEHHO paciupsiercs. B Hero BXoasT He TOJIbKO 00yJaromuecs,
IUTAHUPYIOILME 3aHUMAaThCSI TBOPUYECKOM M UCCIIE0BATENLCKOM paboToil B 0061acTH MaTeMaTHKH,
nH(pOpMaTUKH, (PU3UKH, SKOHOMHUKH U B JPYTUX 00IACTAX, HO U T€, KOMY MaTeMaTHKa HyXHa
JUISL UCTIOJIb30BaHUS B MPO(ECCHsIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C HEH.
[TpuxnanHas 3HaY4MUMOCTh MAaTEMATUKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISIFOTCS
(byHaaMeHTalbHbIE CTPYKTYPBI HAIIET0 MUpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTMUECTBEHHbIE
OTHOLIEHHUSI, (QYHKIIMOHAIIbHBIE 3aBUCMOCTH M KaTETOPUHU HEOIIPEAEIEHHOCTH, OT MPOCTEHUIINX,
YCBaMBAaEMBIX B HEMIOCPEJICTBEHHOM OIBITE, 70 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JIJIs
Pa3BUTHS HAYYHBIX U TEXHOJOTUYECKUX UJiell. be3 KOHKPETHBIX MaTeMaTH4YeCKUX 3HAaHUN
3aTpyJHEHO TOHMMAaHKE MPUHIIUIIOB YCTPOUCTBA U UCIIOIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPHATHE Y HHTEpIpPETAIMsl pa3HOOOPa3HOH COIMAIbHOM, SKOHOMUYECKOM, TOTUTUYECKOM
uH(popMalnu, Mano3pPeKTUBHA OBCETHEBHAS IPAKTUYECKAs! IeATENbHOCTh. Bo MHOTHX
cdepax mpoeccuoHaTBHON AEATEIIbHOCTH TPEOYIOTCS YMEHUS BBIIOJIHATH Pacy€Thl, COCTaBIATh
ITOPUTMBI, TPUMEHSTH (POPMYIIBI, IPOBOJIUTH T€OMETPUUECKUE U3MEPEHUS U TOCTPOCHUS,
YuTaTh, 00padaTHIBaTh, MHTEPIPETHUPOBATH U NMPEICTABIATH MH(DOPMALIUIO B BHIE TaOJIHII,
JUarpamm 4 rpa@ukoB, MOHUMATh BEPOSITHOCTHBINA XapakTep cilydailHbIX COOBITUH.
OHOBpPEMEHHO C pacuIpeHreM chep NpUMEHEHUs MaTeMaTHKU B COBPEMEHHOM O0IECTBE BCE
0oJjiee BaKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTUIIb MBIIIUIEHUS, TPOSBIISIOIINICS B
OINpeAeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3yuyeHns MaTeMaTUKH B apceHall IPUEMOB U
METOJIOB MBIIIJIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKLHUS U AETyKIHS,
0000111eHNe U KOHKPETU3aIHsl, aHAJIU3 U CUHTE3, KJIacCU(UKaLUs U CUCTeMaTH3aIus,
abctparupoBanue U aHaorust. OOBEKThl MaTEMATHUECKUX YMO3AKIIIOUEHHH, TpaBuiia ux
KOHCTPYUPOBAHMS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOEHUM, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus GOpMYIHPOBATH, 0OOCHOBBIBATh U I0KA3bIBATh CYXKJIEHUS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUH CTHIIb MBILIIEHHS. Beayias ponb npuHaaIexkuT MaTeMaTHKe B YOPMUPOBAHUH
QITOPUTMUYECKON KOMIIOHEHTBI MBIIIJICHUS U BOCHUTAHUU YMEHUH AeHCTBOBATH 110 3a1aHHBIM
aJIropuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B mpouecce penienus
3ajja4 — OCHOBBI JIJIs1 OpraHU3aluy y4eOHON AeATeIbHOCTH Ha ypOKax MaTeMaTHKHU —
pa3BUBAIOTCSI TBOPUYECKAsI U IIPUKIIAIHASL CTOPOHBI MBIIIJICHUS.
OOyueHue MaTeMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YyYaIOUIMXCS TOUHYIO, PALIMOHATIBHYIO
U MH()OPMATUBHYIO pedb, yMEHUE OTOMPATh HanboJee MOIXOISIINE S36IKOBbIC, CHMBOJIUYECKHE,
rpadu4eckre CpeicTBa s BBIPAKCHUS CYKACHUN U HATJIAHOTO UX MPEICTABICHMSL.



Heo6xoauMbIiM KOMIOHEHTOM 001IIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJISETCS 001IIee
3HaKOMCTBO C METO/IaMU TTO3HAHUSI IeHCTBUTEIILHOCTH, MIPEJICTABICHHE O MPEAMETE U METOE
MaTEeMaTHKH, €r0 OTIIMYHMIX OT METO/I0B €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MATEMaTUKHU I PEIIeHUs] HAyYHBIX U MPUKIaJHbIX 3a1a4. Takum
o0pa3oM, MaTeMaTuyeckoe 0Opa3oBaHue BHOCUT CBOH BKIJIaJ B (popMUpoBaHHe 0OIICH KyJIbTyphI
YyelloBeKa.

N3ydyeHne MaTeEMaTUKU CIIOCOOCTBYET ACTETUUECKOMY BOCIIUTAHHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl U U3SI1I€CTBA MATEMATUYECKUX PACCYXKACHHM, BOCIIPUATHIO FTEOMETPUUECKUX (POpM,
YCBOEHHUIO UJIEU CUMMETPUHU.

[IpuopurerHpiMU 1IensIMU 00ydeHHs MaTemMaTuke B 10—11 kimaccax Ha yriry0i1EHHOM ypOBHE
IPOJOJDKAIOT OCTaBaThCSL:

dbopMupoBaHUE HEHTPATHHBIX MATEMAaTUYECKUX MOHATHH (UMCII0, BEJIMUMHA, TEOMETPHUIECKast
¢durypa, nepeMeHHast, BEpOSTHOCTb, (DYHKIIMS, TIPOU3BOHAS, HHTETPaN), 00€CIECUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00y4arOIINXCS;
MOJBE/ICHUE 00YJaIOUINXCS HAa JOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTEeMaTHKHU U OKPYXKAIOLIEr0 MUPa, MTOHUMAHUIO0 MAaTEMAaTHKHU KaK 4YacTH O0IIEeH KyIbTyphbl
YeJI0BEYECTBA,

pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aromnXxcsl, I03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpPUTUYHOCTU MBILUIEHUS, UHTEpEca K U3yUEHUIO
MaTeMaTUKH;

¢dopmupoBaHre PYHKIMOHATBHON MaTeMaTHIECKON IPaMOTHOCTH: YMEHHSI pacrio3HaBaTh
MaTeMaTHUYECKUEe aCHEeKThl B PEalIbHBIX KU3HEHHBIX CUTYAIUSIX U PU U3YYCHUU APYTUX
y4eOHBIX IPEMETOB, MTPOSBICHUS 3aBUCIMOCTEN M 3aKOHOMEPHOCTEH, (POPMYITHPOBAThH MX HA
A3bIKE MAaTEMATHKHU U CO3/1aBaTh MaTeMAaTHUECKUE MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUN anmnapar AJis pellieHus: IPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHbIE PE3yJIbTaThI.

OCHOBHBIMU JIMHUAMHU coziep>kaHus MaTemaTuku B 10—11 kinaccax yriyOna€HHOTo ypoBHS
ABISOTCS: «Hucna v BEIUMCIIEHUs», «AnreOpa» («Anredpandeckue BIpakeHUs», «Y paBHEHHS
U HepaBeHCTBay), «Hauana MaTemaTnueckoro ananusa», «I'eomerpus» («I'eomeTpruyeckue
(Gurypsl u uX CBOHCTBay», «/3MepeHne reoMeTpUUecKUX BEIHMUNHY), «BeposTHOCTD U
CTaTHCTHKa». JlaHHbIE TMHUM Pa3BUBAIOTCS MAPAIJIENIbHO, KaX/1as B COOTBETCTBUH C
COOCTBEHHOM JIOT'MKOH, O/IHAKO HE HE3aBUCHMO OJIHA OT APYrOM, a B TECHOM KOHTaKTe U
B3aumozeiicTBun. Kpome 3Toro, ux o0beIuHsAET JIOrHYecKasi COCTaBISIONIAs], TPAAULIHOHHO
npucyliasi MaTeMaTUKE ¥ IPOHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KYPChI M COJlepKaTeIbHbIE
muaun. ChopmynupoBanHoe B0 PI'OC COO tpeboBaHuEe «yMEHHE ONEPUPOBATH MOHATUAMHU:
OIpEeZICNIEHUE, aKCHOMA, TEOPEMA, CIIECTBUE, CBONCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIHPOBKHU, yMeHUE GOPMYIUPOBATH 0OpATHOE U MPOTUBOIIOIOKHOE
YTBEp)KJEHHE, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIOIBb30BaTh METO]I MaTeMaTHYECKON
WHAYKIIUU, TPOBOAUTH JOKa3aTelIbHbIE PACCYXACHUS NP PEIICHUHU 3a]1a4, OLIEHUBATh
JIOTMYECKYIO MTPABUIBHOCTH PACCYKJICHUI» OTHOCUTCS KO BCeM y4eOHBIM Kypcam, a
(dbopMUpOBaHUE JTOTHUECKUX YMEHUHN pacipeesieTcs o BCeM rojaM oOy4eHus Ha ypOBHE
CpeaHero o0mniero 0opa3oBaHusl.

B cootBercTBun ¢ ®I'OC COO maTemaTuKa sIBASETCS 00s13aTEIBHBIM MPEIMETOM Ha TAHHOM
ypoBHe o0pa3oBanusi. HacTosiiel mporpaMMoii o MaTeMaTuke MpeaycMaTpiuBaeTcss H3y4eHue
yaeOHoro npeameTa «MaTteMaThka» B paMKax TpEX ydeOHBIX KypCcoB: «Anrebpa u Havaia
MaTeMaTHYeCKOro aHaiuzay, «I'eomeTpus», «BepodarHocTs u ctaTucTuKa». @opMupoBaHue
JIOTUYECKUX YMEHUN OCYIIECTBIISIETCS Ha MPOTSXKEHUU BCEX JIET 00YUYEeHUs Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHusl, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COACP)KaHUE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KypCOB.

YueOHblil Kypce «AJiredpa 1 HaYaJIa MATEMATHYECKOT0 aHAIU3a» (YIra1yOJeHHbI’
YPOBEHb) Ha YPOBHE CpeHero 061ero oopa3oBanusi

VYueOHbIl Kypc «AnreOpa W Hadajlla MAaTEeMaTHYECKOTO aHalIM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TMPOTPaMME CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU



CTOPOHBI, OH OOEeCHne4YMBaeT WHCTPYMEHTANbHYIO 0a3y g H3Y4eHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIICHUE
o0yyaromuxcst Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HMH(OPMATHKH, OOLIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JPYr'HX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMM, TOHUMAHHUS OCHOBHBIX
TEHACHIMNA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOM J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH HX IS
JTaIbHEWIEro o0pa3oBaHWs W B TMOBCEAHEBHOW JKM3HH. B TO e Bpems OBIaJCHUC
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alreOpbl 1 MaTeMaTHUYECKOrO aHaIHu3a
pa3BUBAaeT YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JIOKa3bIBAaTh
YTBEPXKICHHSI C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCIYKTHBHO, HCIIOIB30BaTh 0000IICHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xome m3yuenuss ydyeOHOro kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyJaromuecs: TONyYaloT HOBBIM ONBIT PEIICHHs NPHKIAIHBIX 337ad, CaMOCTOSTEILHOTO
MOCTPOCHHUS MAaTEMaTHYECKUX MOJENEeH pEaNbHBIX CHTYallud, WHTEPHPETAlMH TOJYyYECHHBIX
pelieHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM IOTEHIIMATIOM, KOTOPBIA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, Tak M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJOJDKUTEIBHONM  KOHIIEHTpPAllMM  BHHUMAHHs, CaMOCTOSATEIBHOCTH, AKKYpPaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTYYECHHBIN Pe3ysbTaT.

B ocHoBe merommku oOydueHHs anreOpe M HadajdaM MaTeMaTHYeCKOTO aHaIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYECKOTO aHaJIN3a» BbIICICHbI
CIIEAYIOIINE COEPIKATEIbHO-METOMUECKre JTHHUN: «Yucna W BBIYMCICHU», «DYHKIUU WU
rpadukny, «YpaBHEHHS U HEPaBEHCTBay, «Hadana maremaTrueckoro aHanmsa», «MHOXKECTBA U
JoruKa». Bce OCHOBHBIE CONEpXKATEIbHO-METOJAWYECKHE JHHUU HW3Yy4aroTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSISA IPYr
Jpyra M TOCTENEHHO HAaCHIIIAACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHbBIH Kypc
SBIISIETCST MHTETPATHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CoaepKaHWe HECKOJIbKUX
MaTeMaTHYECKUX TUCIUIUIMH, TAaKUX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHYECKHd aHaIn3,
TEOpHsl MHOXECTB, Maremarudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
dopMupyeTcs M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKyIH0 MOJENh peaTbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepkaTenpHO-MeToAMYecKass ~ JuHUS  «Yucima W BBIUHCICHHS»  3aBepIIaeT
dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpasoBaHus 0codoe
BHUMaHUE yaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl UCIONIb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHAThH
npuOIKEHHBIE BRIYUCIICHUS, OLIECHUBATh YHCIIOBBIE BHIpAYKEHUS, pad0TaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATYypPalbHbIX, IEJBIX, PALIMOHATIBHBIX U
NEHCTBUTENBHBIX YHUCEN JOTOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCed. B KaXaoMm u3 3Tux
MHO’KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMYy clielin(UUYecKue 3a/1auu U onepalu: AejieHue



HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIE€JbIX 4YHCel, OcoOble CBOWCTBA
pPaLMOHATIBHBIX M MPPALMOHAIBHBIX YUCEN, apu(MeTHUYeCKHue ONepalfy, a TaKKe U3BICUeHHE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mcend.  bmaronmaps
[IOCJIEI0BATEIBHOMY ~ PAacUIMpPEHHIO KpYyra MCIOJB3YEMbIX UYHCE U 3HAKOMCTBY C
BO3MOYKHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3JIMYHbIX 3a7ja4 (OPMUPYETCS IPECTaBICHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOCHUU MOJEIIEN peabHOI0 MUPA, HIUPOKO
UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

JIlunus «YpaBHEHUS M HEPAaBEHCTBA» pean3yeTcs Ha MPOTSHKEHUU Bcero oOydyeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoM pasjene Ilporpammel
IPEIYyCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00ydarommuecs: OBlIaaeBalOT
pa3IMYHBIMM  METOJAaMM PpEUIEHHMs] PpalUdOHAIbHBIX, HWPPALUOHAIBHBIX, IOKa3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxalux napamerpsl. [loslyuyeHHbIE yMEHHS IIMPOKO HCIHOJB3YIOTCA IPU HMCCIEIOBAHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIIEHUN NPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (GOpMHUpPOBAHME YMEHUH BBIIOJHATH pacuéThl MO QGopmynam, Mpeodpa3oBaHUsA
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHM, a TakKe BBIPAKEHUIH,
colepKammx creneHn u Jsorapudmel. braromapst u3yueHHro anreOpandeckoro Martepuala
OPOMCXOMUT JalbHEHIIee pa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIIICHHS
oOyuaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCyAE€HUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHUS MPAKTUIECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxaTtenbHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaQUKH» TECHO MEPErIeTaeTcs C
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IMOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCIIEZIOBATEIbHOCTh ~ M3y4€HUs  MaTepuana. V3yueHue  CTENeHHOW, IOKa3aTelbHOMH,
Jorapu(pMHUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOICTB U rpaMKoB, UCIIOJIb30BAHNE
GyHKUMN Ui pelieHus 3a7ad U3 APYyruxX Y4eOHBIX NPEeIMETOB M peallbHOW JKU3HU TECHO
CBA3aHO KaK C MareMaTHYECKUM aHAJIU30M, TaK M C PEIIEHUEM ypaBHEHUH M HepaBeHCTB. [Ipn
3TOM OoOJbpIIOE BHUMaHuE yaensercds (QOPMHUPOBAHUIO YMEHMsS BbIpaXaTb (opmynaamu
3aBUCHUMOCTH MEX]y pa3IMYHbIMU BEITMYMHAMH, MCCIEAO0BATH MOJY4YE€HHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepaTeNbHOM JMHMM HalleJeH Ha pa3BUTHE YMEHUU U
HaBBIKOB, MO3BOJISIONIMX BBIpaKaTh 3aBUCUMOCTH MEXIY BEITHYMHAMH B pa3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUS, CIIOCOOHOCTM K  OOOOIIEHMIO U KOHKpETH3alluH,
HCITOJIb30BAaHUIO AHAJIOTHIA.

CopnepxarenpHas nnuHusA «Havaa MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYyr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIMHBIX 00Yy4arolnumMcs,
TaK KaK y HUX IOSBJISETCS BO3MOXKHOCTh CTPOUTH IPapUKHU CIOKHBIX (QYHKUUHN, ONPEAeNsiTh UX
HauOOJbIIMEe U HAaUMEHbBIINE 3HAYEHUS, BBIYUCIATD IJI0OMAAN GUryp u oObEMBI Tel, HaAXOIUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYECKMX MOJEIEH pealbHBbIX CHUTyalui, I03BOJISET
HaXOJUTh HaWIydlllee pEelIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUATbHO-I)KOHOMUYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOI'0 aHajlu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0ydaronuecs
Y3HAIOT O BBIAAIOIUXCS pe3yJbTaTax, MOJIYYEHHBIX B XOJI€ pa3BUTHs MaTeMaTUKH KaK HayKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAuYecKass JuHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
AJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOM JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE
NPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeajararT Hauboiee



YHUBEPCAIBHBIN SI3BIK, OOBEAMHSIOMNN BCE pa3/ieNbl MaTEeMaTHKH M e€ NPWIOKCHHWH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHUIIIIMHBI U UX NPUJIOKCHUA B CJUHOC LICIIOC. HOBTOMY
BaXXHO JaTh BO3MOXHOCTH 06y‘-IaIOH_I€MyCSI IIOHHUMAaThb TeOpeTI/IKO-MHO)I(CCTBeHHBIfI SA3BIK
COBPEMEHHOM MAaTEeMaTHKH W HCIOJB30BaTh €ro U BBIPAKEHHUS CBOMX MbIciei. [pyrum
BO)XKHBIM ITPU3HAKOM MAaTEMAaTHKH KaK HAayKH CJEeIyeT NMPU3HATh CBOMCTBEHHYIO € CTPOrocTbh
00OCHOBaHMH W  CJEIOBAaHUE ONPEACIEHHBIM IpaBHJIAM IIOCTPOCHHUS  JIOKA3aTeJIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHU MaTEMaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BHTHIO JIOTMYECKOTO
MBIIIICHUS] 00YYalOMUXCsl, TO3BOJISIET UM CTPOUTH CBOU PACCY)KICHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOpMHUPYET HABBIKM KPUTHYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMaTU4YECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI MaTEMATHYCCKOI'O MOACIIMPOBAaHUA, KOTOPELIC IMPpU3BaHLbL CHOCOOCTBOBATh
(GOpPMUPOBAHUIO HABHIKOB IIOCTPOCHMS MOJEIEH peaJbHBIX CHTYaIlMid, HCCIEAOBAaHUS 3TUX
MOZeJIeld C IOMOIIbIO ammapara aiareOpsl ¥ MaTeMaTH4ecKOoro aHajiu3a, HHTEpIpeTaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IPOrpaMMBbl,
MOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IIUPOKO MCIOIB3YETCs IS PEHICHUS MPUKIIaIHBIX
3amad. Ilpm pemeHMM peasbHBIX MPAKTHUECKHX 3a7a4  oOydYarolluecs pPa3BHUBAIOT
HaOJII0JaTeNbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BAThH
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOLIECCE U3YUYSHHSI BCEX TEM YU4EeOHOTO
Kypca «AnreOpa ¥ Hadaia MaTeMaTHYECKOTO aHAIIN3ay.

Ha n3yuenune yueOHOro Kypca «Anredpa n Hayajga MaTeMaTHYECKOTO aHAIM3a» OTBOJAUTCS
272 yaca: B 10 knacce — 136 gacos, B 11 knacce — 136 gacos

Yueonniii kypce «I'eomeTpus» (yriry0ieHHBIH YPOBeHb) HA YPOBHE CpPeIHero oomero
o0pa3zoBaHus

['eomeTpus sBisercs OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIlero
o0pa3oBaHMs, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YU€HUs JUCLMILIUH €CTECTBEHHO-HAYYHON
HaIpaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH M3YYEHUH OOYYarOIIMMUCS TMOHATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KA3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KICHHUH IpH pelIeHun
FeOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIAaTh M OIPOBEpPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOT'O LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3azad.

Ilens ocBoeHus mporpaMmMbl yueOHoro kypca «['eomerpusi» Ha yriayOJa€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOy4aromuxcsi MpU HM3yYE€HUU TEOMETPHH, Kak
coCTaBJIsIIOLIeH mpeaMeTHON obnactu «MaremaTuka W MH(QOpPMaTHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NecTBUH, creln(UYHBIX T'€OMETPUH, U HEOOXOAMMBIX Ul YCIEHUIHOTO MPO(ecCHOHAIBHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHNEM MaTEeMAaTHUKH.

[TpropUTEeTHBIMH 33a/lJadyaMU Kypca T€OMETPUH Ha YriyOJE€HHOM YpPOBHE, pacCHIMPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIlupeHHe MpEeACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyIbTYpbl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3HbIE  SBICHUS
OKpY’KaIOIIEero MHpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeny «CrtepeoMeTpus» ydeOHOro
Kypca F€OMETPHH;



(GopMHpOBaHNE YMEHMsI BJIaIETh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PELICHUS 3a/ay;

(GopMHpoBaHHE YMEHMs pacllo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUPE
MHOTI'OI'paHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKHUE MOJIEIH;

¢dopmupoBanue NOHMMAaHUS  BO3MOXKHOCTHU AKCHOMaTHUYECKOT 0 IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHuil, (HOpMUPOBAHHE MOHMMAHUS POJIM AKCMOMATHKH TPHU MPOBEICHUU
pacCyxIeHUi;

(dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEILEHHUS,
YMEHMSI MX TPUMEHATh, I[POBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEPEOMETPUYECKHUX 337a4 M 3aJa4 C NPAKTUYECKUM CoJiepKaHueM, (HOpMHUpPOBaHHE
IpPEACTaBICHUs O HEOOXOAMMOCTU JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MAaTE€MaTHYECKHX
YTBEP)KJICHUH U POJIM AKCHOMATUKU B IIPOBEIEHUH JIElYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHUE WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, IMO03HABATEIbHOW AaKTHUBHOCTH, MCCIEA0BAaTEIbCKUX YMEHUH, KPUTUYHOCTU
MBILIEHHS], UHTepeCca K U3y4EHHIO T€OMEeTpUH;

dopmupoBaHrue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAaHTHONH TI'€OMETPUH: YMEHHS
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYaLUSX M MPH M3YYCHUHU APYIHX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJETUPOBAHMUS pEabHBIX CUTYyalluil, MCCIIEJOBaHUS
HOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEHHBIX pe3yIbTaToB.

OCHOBHBIMU COZIEpKATEIbHBIMU JIMHUSAMU yueOHoro kypca «l'eomerpus» B 10-11
Kiaccax ABILAIOTCA: «IIpsiMble M IUIOCKOCTM B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHUs», «BEKTOPBI M1 KOOPANHATEI B TPOCTPAHCTBEY, «/{BUIKEHNUS B TPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH HMOHATHAMM,
peeBaHTHBIMU T€OMETPUHU Ha yrayonéHHoMm ypoBHe oOyuenust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeIbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpOBAHUE JIOTHYECKHX YMEHUUN
pacripeniesiieTcsi He TOJbKO M0 COJAEpXaTelbHbIM JIMHUSAM, HO W MO TrojaM OOy4YeHHMs.
Conepxxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3yiabTaTaM  OCBOCHUS
®enepasibHON pabouell MPorpaMMbl, paclpenenEHHbIM [0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
HNOHATUSAMHM W HaBBIKAMH I1OCJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJCHHEM INpPUHINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN O0YJarOMUXCsl, PaCIIUpssi U YriIyoussisi €€, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon kK 3y4eHHIO T€OMETPUH Ha yrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3naTh ycinoBuA ans  auddepeHIHanuu  oO0yueHHs, IOCTPOCHUS HWHIUBUAYATbHBIX
o0Opa3oBaTeNbHbIX @porpammMm, oOecrneduTh yriayOn€HHOe M3yYyeHHE TeOMETPHHM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeamera «MaTeMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ Yy4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas MPEeMCTBEHHOCTh MEXAY OOIMIMM M HpOo¢ecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha w3ydenne yueOHOro Kypca «I'eomerpusi» Ha yriyos€éHHOM ypoBHe orBomautcs 204
yaca: B 10 ximacce — 102 gaca, B 11 knacce — 102 gaca.

YueOHblii Kypc «BepoSiTHOCTH M CTATUCTUKA» (YIJIyOJIeHHBIH YPOBEHb) HA YPOBHE
cpeaHero o01ero o0pazoBaHus
YueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTo Kypca yriyOnEHHOro YpOBHS Ha ypOBHE
cpemHero ooOmero oOpa3oBaHUs. YUeOHBIM Kypc TpenHasHadeH uisi (GopMupoBaHUS Y



00y4JaroluXcsl CTAaTUCTUYECKOW KYJIbTYphl U TMOHUMaHMS POJIM TEOPUU BEPOATHOCTEH Kak
MaTEeMATHYECKOTO WHCTPYMEHTA ISl U3YYCHUS CIy4alHBIX COOBITHIA, BETUYUH U TPOIIECCOB.
[Tpu m3ydeHnn Kypca o0OramarTcs MPEICTaBICHUS O0YUYalomUXCsl 0 METOJaX HCCIETOBAHUS
U3MEHYUBOTO MHpa, Pa3BUBAETCS MOHMMAaHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHX
METO/JOB TIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHPOBO33PEHHUS.

Cogepxanue y4eOHOTO Kypca HampaBlIeHO HA 3aKpEIUICHWE 3HAHWM, MONTYYCHHBIX TPU
M3YYEHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUIN O
CIIy4alHbIX BEJIMYMHAX M B3aUMOCBA35AX MEXKIYy HUMHU Ha BaKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOLIETo MUpa. B pe3ynbrare y 00y4aromuxcst JoHKHO chopMUpPOBATHCS
NpEJICTaBICHUEe O Haubolee YHNOTPEOUTEIbHBIX H OOMMX MAaTEMAaTHYECKUX MOJCIX,
UCIONB3YEMBIX JUIS  ONHCAaHUS AHTPOIOMETPUYECKHMX H  JAeMorpaduyecKkux BeIHYUH,
MOTPEIIHOCTe B pasziuyHble poJa H3MEPEeHMSIX, UIMTENbHOCTH O€30TKa3HOi paldoThl
TEXHUYECKHUX YCTPOWCTB, XapaKTEPHUCTUK MACCOBBIX SIBJICHHH M MPOIECCOB B OOIIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i i OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYCCKUX METOJIOB,
HEOOXOUMBIX CHEIHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHEIMATbHOCTEH, HO TaKkKe COLMAbHBIX
U TICUXOJOTHYECKHX, MOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIC HAYKH B 3HAUYUTEIHHOW Mepe
UCIIONB3YIOT amnmapar aHajin3a OOJIbIIUX JaHHBIX. [leHTpasibHYyr0 4YacTh yd4eOHOro Kypca
3aHMMaeT OOCYXKJeHHE 3aKoHa OONbIIMX Yhcel — (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI,
MUMEIOIIEr0 MaTeMaTHYeCcKy0 (popMalin3aiuio.

B cooTBeTCTBUM € yKa3aHHBIMHU LIENSIMU B CTPYKType y4eOHOro kypca «BeposaTHOCTh u
CTaTHCTUKA» Ha YrIyOJIEHHOM YPOBHE BBIICICHBI OCHOBHBIC COJICP)KATCIIBHBIC JIUHUM:
«CiyqaifHbIe COOBITUS M BEPOSATHOCT» U «CITydaifHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrMMO OCHOBHBIX JIMHUW B Y4eOHBIN KypC BKIIOYEHBI DJIEMEHTHI TEOpPUH TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl TIOJTHOLIEHHOTO OCBOCHMSI MaTepHalia JaHHOTO y4eOHOTO
Kypca ¥ CMEXXHBIX MATEMAaTHYECKUX yU4EOHBIX KYPCOB.

Conepxkannie nuHuUM «CiydailHble COOBITHS W BEPOATHOCTU» CIYXKHUT OCHOBOM st
dbopMUpOBaHUA TPEACTABICHUI O paCHpeleeHUH BEpPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIy4alHbIX BEIMYMH. BakHyr0 4yacTh B 3TOHM COAEpKATEIbHOW JIMHUM 3aHMUMAEeT U3y4eHUE
TEOMETPUUYECKOT0 M OMHOMMAJILHOTO pacHpe/esieHUid U 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoraMu — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMHU.

Tembl, CBsA3aHHBIE C HEMPEPHIBHBIMU CIYYaHBIMA BEJIUYMHAMH W PaCIpEACIICHUSIMH,
AKIIEHTUPYIOT BHUMAaHHE OOYyYalolUXCs HAa OMHCAHMM M W3YYCHHUU CIIy4YalHBIX SIBICHUN C
MOMOIIbIO HeMpepbIBHBIX (yHKIMA. OCHOBHOE BHHMMAaHHE YAENSETCS IMOKa3aTelbHOMY U
HOPMaJIbHOMY PacIpeeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIHHOE W3YYCHHE CBSI3H MEKITY
CIIy4aiiHBIMU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3U C MOMOIIBIO KOAPDUIIUEHTA KOPPETSIUU U
€ro BBIOOPOYHOrO aHajora. OTH DJJIEMEHTHl COJACPKAHUS Pa3BHBAIOT TeMmy «Jlmarpammbl
paccemBaHMs», HM3YUYCHHYI0O Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs, W BO MHOTOM
OTIMPAIOTCS HA CBEJICHUS U3 KYPCOB alreOphl U TECOMETPUH.

Emé onun snemMeHT copepkaHus, KOTOPBIN MpeasiaraeTcsi Ha 03HAKOMUTEIIbHOM YPOBHE —
MOCIIEA0BATEIHHOCTh CITYYalHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIOIUX B €AUHUIY BPEMEHHU.
O3HakoOMJICHHE C paclpe/e]IeHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHBIE CIHEIUAIBHOCTH, CBS3aHHBIE C OOIICCTBEHHBIMH HAayKaMH, IICHXOJOTHEH U
yIpaBJICHUEM.

Ha uzydenue ydeGHOro xypca «BeposSTHOCTh M CTATUCTHKA» Ha YIiyOJEHHOM YpPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 gaca, B 11 xmacce — 34 gaca.

Ha un3yuenue yuebnoro kypca «Martematuka» orBoautcsi 544 uvaca: B 10 kmacce — 272
yacoB (8 yacoB B Hezento), B 11 kimacce — 272 yacoB (8 4acoB B HEZEIO).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
YueOHblil Kypce «AJiredpa 1 HaYaJIa MATEMATHYECKOT0 aHAIN3a» (YIJ1y0JIeHHbIH
YPOBEHb) HA YPOBHE CpelHero o01ero oopa3oBanusi

Yuciia 1 BIYUCICHUSA

Panyonanenele uncina. OOBIKHOBEHHbBIE U JECSTUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleHHs NPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIEd 3HAHUN U pealbHOU KU3HHU.

JeiicTBuTenpHbIe yKcaa. PanuoHanbHBle W HppalMOHAIBHBIE yucia. ApudMeTndeckue
ornepauuu ¢ JEHCTBUTEIBHBIMHU 4YHCIaMH. MOAyb AEHCTBUTEIBHOIO YMCIA M €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, IPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenp ¢ nenbM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosimei popmbl
3alACU JEUCTBUTEIBHBIX YUCEI Ul PEILIECHUS IPAKTUYECKUX 3a7a4 U IPEJCTABIICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTa gorapudma. JlecaTuuHbIe U HaTypaJibHbIE JIOTapU(pMBbI.

CuHyC, KOCUHYC, TAHIT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUsI M HEpABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCHIIBHBIE YpPAaBHEHMS U YpaBHEHHUs-CIIEACTBUs. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgdunrentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEICHU U KOPHH.

Uppanuonansuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAECPIKAIINX JIOTapU(PMBIL.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl PELIEHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucreMm IJMHEWHBIX ypaBHEHMH. MaTpuma CHCTEMBI JIMHEWHBIX YpPaBHEHM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKU CMBICH W CBOWCTBA, BBIYUCICHHE €ro
3HAYCHMS, IPUMEHEHUE OINPENCIIUTENS MJIs PELICHUs CUCTEMBI ITMHEHHBIX YpaBHEHUN. Pemenue
MIPUKIIAJHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMH. McciienoBanue MocTpoeHHON
MOJIEJIH C TOMOULIBIO MAaTPHULL U ONIPEACIUTEIIECH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENEH peaJbHOW CHUTYallMd C MOMONIBIO YpaBHEHUU M
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHNM M HEPABEHCTB K DPEIICHMI0 MAaTEMaTUYeCKMX 3aJad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOU JKU3HU.

DyHKIUM U rpadpuKu



OyHKIU, crmocodbl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHu ¢pyHkuuu. Hymu ¢yakuuu. [IpomexyTku
3HaKonocTossHCTBAa. UETHble M HeuérHble QyHkuuu. [lepuoanyeckue Qynxuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHEWHas PYHKUIUHU. DIeMEHTapHOE UCCIIETIOBAaHHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LEJbIM IoKa3areneM. EE€ cBoiicTBa U rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTeneHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HATYpaJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas U jgorapugmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3zoBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIPENCICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pPEaJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCeA0BaTeIbHOCTEN. MeToI MaTeMaTHYECKON
MHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBAaTENbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpeCcCUU.
JIuHEeNHBIN M OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIbHBIX 3a]1a4 IIPUKJIaJHOTO XapaKTepa.

HemnpepeiBable (QyHkuuu M ux cBoiicTBa. Touku paspbiBa. ACUMOTOTH TpaduKOB
¢yuknuii. CBoiicTBa (YyHKIUN HENpPEephIBHBIX HA OTpe3ke. MeToJl MHTEpBAJOB Ui pELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUH /IS peleH s 3a/1ay.

[TepBas u BTOpas npousBoaHbIe PyHKIUHU. OmpeeseHue, FreOMeTpUIeCKUid U GU3NIECKUit
CMBICI POU3BOAHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoaHble AneMeHTapHbIX QyHKIUN. [Ipon3BoaHAs CyMMBbI, IPOU3BEIACHHUSI, YACTHOTO
¥ KOMITO3UIMU (PYHKIUH.

MuoxecTBa H JIOTHKA

MHOkecTBO, onepanyi HaJl MHOKECTBAMHM U WX CBOMCTBa. Jnmarpammel Diinepa—Benna.
[IpMeHeHrne TeopeTUKO-MHOXKECTBEHHOIO ammnapara JUis ONMUCaHHUs pealbHBIX MPOIECCOB U
SIBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEJCTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yucja v BLIYMCIEHUS
Harypanbable u nensie yncna. [[puMeHeHne MPU3HAKOB JEIUMOCTH LEBIX YUCEN, HanOOIbIINH
obmuii nenurensd (nanee — HOJl) u Hanmensinee obmiee kparHoe (naiee —HOK), octaTkoB 1o
MOJTYJII0, aropuT™Ma EBKINAA /I pelieHus 3a1a9 B IEIbIX YUCIIaX.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4yucia. ApupMeTHUeCcKre ONepaluyd ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkenue

KOMIUIEKCHBIX YMCE Ha KOOPAUHATHOM miiockocTH. @opmyna Myaspa.



Kopuu n-oii cTenenn n3 KOMIUIEKCHOTO yKciia. [[puMeHenne KOMIIEKCHBIX YMCEN IS PELICHUS
(GU3NYECKUX U TEOMETPUUYECKUX 3ajiau.
YpaBHeHUs M HEpaBEeHCTBA
CucremMa 1 COBOKYIIHOCTh YPaBHEHUI M HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.
OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C IOMOILBIO TPUTOHOMETPUYECKOH
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCKuX HEPaBeHCTB.
OCHOBHBIE METO/IbI PELLICHUs [T0Ka3aTeIbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHAIILHBIX HEPABEHCTB.
OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEH PALIMOHAJIBHBIX, UPPALIUOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHIH.
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.
IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a7a4 U 3a/1a4 U3
pasInYHbIX 001aCTe HAYKU U pealibHOM KHU3HH, MHTEPIpEeTalus MOJTyYeHHBIX pe3yIbTaToB.
DyHKIUHN U TpadUKH
I'padux xomnosuuuu ¢pyHkuuid. ['eomerpuueckue o6pa3bl ypaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOW INIOCKOCTH.
Tpuronomerpuyeckue GyHKLINHU, UX CBOMUCTBA U TpapUKH.
['paduueckue METObI PEIICHUsT yPAaBHEHUH 1 HEpaBEHCTB. | paduueckue MeTo bl peIeHuUs
3aJa4 ¢ napaMeTpamH.
Hcnonp3oBanue rpadukoB GYHKITUH IS ICCIICAOBAHUS MTPOILIECCOB M 3aBUCUMOCTEH, KOTOPBIE
BO3HUKAIOT IIPH PELICHUHU 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB U peaslbHON KU3HH.
Hayana maTemMaTHuecKoro aHajamsa
[TpuMeHeHne TPOU3BOIHOM K MCCIEeI0BaHNIO (PYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOobIIer0 ¥ HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.
IIpuMeHeHne MPOU3BOJHON U1 HAXOXKACHUS HaUIy4YlIero PEIICHUs B IPUKIAAHBIX 3a1a4ax,
JUISL OIIPEJIENIEHNS] CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (pOpMysol WK rpauKoMm.
ITepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBo0Opa3HbIe ieMeHTapHbIX
¢yukuil. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.
HHurerpai. I'eoMeTpru4eCcKuil CMBICI HHTErpaia. Bel4uciieHre ONpeAesIEHHOrO HHTErpaa o
dopmyrne Herorona—JleiOnuiia.
[TpuMeHeHHe MHTErpaa A1 HAXOXKACHUS IUIoLael miIockux Guryp u oobEMoB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit nuddepeHnanbHbBIX ypaBHEHU. MaTteMaTuueckoe MOJeINpOBaHKe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.

Yueonblii kypc «I'eomeTpus» (yriry0/1eHHbI YpoBeHb) HA YPOBHe Cpe/lHero o01ero
o0pa3zoBaHusi

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUSA cTepeoMeTpuu. Touka, nmpsimasi, INIOCKOCTh, MTPOCTPaHCTBO. 1loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUIEIbHbIE U
cKkpemuBaromuecs npsamele. I[IpusHaku ckpemuBarommxcs npsamelx. [lapamieasHOCTs NPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OpSMBIX, NapaUIEIbHOCTh NPSAMOM M IIOCKOCTH. IlapamnensHoe W LEHTpalbHOE
POEKTHpPOBaHuE, n3obpakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUSL.
N300paxkenne ¢uryp B napamiesibHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NPAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: IapasuleabHbIE IJIOCKOCTH,



CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha TIIOCKOCTH:
TETpa’Ap, NapaJICIIEeNUIIE], IOCTPOCHUE CEYEHU M.

[lepnieHAUKYIAPHOCTh OPSIMOM M IUIOCKOCTU: HEPHEHIUKYJISpPHBbIE IpsSMblE B
MIPOCTPAHCTBE, NpPsIMbIE MApaUICIbHbIE W MEPHEHAUKYISIPHbIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
I10CKOCTH. OpTOroHaIbHOE NPOEKTUpOBaHUE. [lepneHauKyasp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA IIIOCKOCTD.
[lepneHaUKyISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IulockocTer. Teopema
0 TPEX NEPHEHIUKYJIIAPaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY PSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEHHBIN
Yroia JBYIpaHHOTO yrija. TpéXrpaHHbi W MHOrorpaHHbie yribl. CBOMCTBa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cBoWcrBa. KpaTwaillinme moyTH Ha MOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oinepa. [IpocrtpanctBeHHass teopema Iludaropa. IMupammma: n-
yrojibHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON mNupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIbHAs NpHU3Ma U IpaBUIbHAs
NUpaMuJIa, IPaBUIIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABHIIBHBIN TeTpadap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM NPU3MBI, IUIOIIAAb OCHOBAaHWi, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIBHOIN MUpaMUIbl, TEOPEMA O IJIOLIAAN YCEUEHHON MUpaMUIbI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPaBUIbHBIX MHOTI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETpHUS MapajulesICUIead, CHUMMETPHs
MPaBUJIBHBIX IPU3M, CHMMETPHUS MPABUJILHON MUPaMUbI.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTHBOIIOJIOXKHO HAIPABIEHHBIE BEKTOpBL. PaBEeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpaMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHE BeKkTOopa Ha uyucino. CBoiicTBa cllokeHUus1 BeKTOpoB. (BoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsTue KoMIutaHapHble BeKTOphL. [Ipu3HaKk KoMIIaHapHOCTH
Tp€x BekTOopoB. llpaBuno mnapamnenenunena. Teopema O pa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyronpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOpJAMHATaMU TOYEK. YTOI
Mex 1y BekTopamu. CKansipHOe MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[TousiTust: UMAMHAPUYECKasi TOBEPXHOCTh, KOHUYECKasi TOBEPXHOCTh, chepruueckas
IIOBEPXHOCTh, 00pa3ymomue noepxHocTei. Tena BpameHus: TUIMHIP, KOHYC, YCeUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonioskeHue cepsl U MI0CKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxkenue e BpaleHus Ha IIocKocTH. Pa3BépTka nmnuuapa u konyca. CuMmeTpus
chepsl 1 mapa.



O6Bém. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 00bEME PSIMOYTOIBHOTO
napaenenunesa u cieacTsus u3 He€. O0bEM NMPsIMON M HAKJIOHHON IPU3MBI, [IUIMHPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.
KomOuHnanmu Ten BpaiieHns 1 MHOrorpanHukoB. [Tpu3ma, BrivicaHHas B LMIIMHJD, ONIMCaHHAs
oxouo nwmHapa. [lepeceuenue cheps! u mapa ¢ mwiockoctero. Kacanue mapa u cdepsl
IUIOCKOCThIO. [IOHATHE MHOTOrpaHHMKA, ONMCAHHOT'O OKOJIO c(epbl, chepbl, BIMCAaHHOH B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUS.
[Tnomans MOBEepXHOCTH LMINH/PA, KOHYCa, IuI0Iaas chepsl u e€ yactei. [logobue B
npoctpancTBe. OTHOMIEHHE 00BEMOB, MIJIONIAICH TOBEPXHOCTEH MOJOOHBIX (HUTYD.
ITpeoOpa3oBanue nogodus, romoTeTus. Pemenne 3aay Ha MIOCKOCTH C UCIIOIb30BAHUEM
CTEpPEOMETPUUYECKUX METOJIOB.
[TocTpoeHue ceueHnit MHOTOIPaHHUKOB U TeJl BPAIlEHUs: CeUeHMsI LMIMHApPA (MTapalIebHO U
NEPIEHIUKYIIIPHO OCH), CEUEHUs1 KOHYca (IapaiieIbHOE OCHOBAHUIO U IIPOXOJSIEE Yepes
BEpLINHY), CEUEHHs 11apa, METO/Ibl IOCTPOCHUS CEUEHUI: METO/| CIIe10B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.
BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE
BexTopsl B mpocTpanctBe. Onepanuu HajJ BeKTopamu. BeKTOpHOE YMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTrO yMHOXEHHUs. [IpsiMoyronbHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Paznoxenue Bexkropa no 6asucy. KoopauHaTHO-BEKTOPHBII METOA IIPU
pEILIEHNN T€OMETPUYECKUX 3a/1ay.
JIBHKeHHS B IPOCTPAHCTBE

JBmwxkenus npoctpanctBa. OroOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBAa JBW)XEHUU. BuIbl ABM)KEHMI: NapaJyIeNIbHBI NEPEHOC, LEHTpalbHAas CHUMMETpHS,
3epKabHas CHMMETpPHs, TOBOPOT BOKPYT MmpsiMoil. [IpeobGpazoBanus nonodus. Ilpsmas u chepa
Ditnepa.

Yu4eOHblii Kypc «BeposiTHOCTH M cTaTHCTHKA» (YIU1y0JIeHHbI YPOBEHb) HA YPOBHE
cpeaHero oouero od0pa3oBanus

I'pad, cesazubiii rpad, mytu B rpade: mukibl u nenu. CteneHb (BaJ€HTHOCTh) BEPIIUHBI.
['padsr Ha TOCKOCTH. [lepeBbsi.

CrnydvaiiHbple KCIIEPUMEHTHI (OMBITBI) U CIy4aiHble COOBITHs. DJIEMEHTAapHbIE COOBITHS
(ucxozpl). BeposiTHOCTB ciydaiiHOrO COOBITHS. BIM30CTH 4acTOTHI M BEPOSTHOCTH COOBITHI.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJl COOBITHSAMU: TEpecedeHue, 00bEeTNHEHNUE, MPOTHUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEHUs BEPOATHOCTEMN.

VYcnoBHasA BEPOSTHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CIIy4alHOTO HKCIIEPUMEHTA.
®dopmyna nonaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumelie coObITHS.

bunapHbIii ciiydaliHbIM ONBIT (MCTIBITaHKE), YCIEX U HeyAada. HezaBuCHUMbIe UCIIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. [lepectaHoBku u daktopuan. Yucio
coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa.

Cepusi HezaBucuMBIX wHcnbiTaHui bepnymiu. ChyualiHelii BbIOOp W3 KOHEUHOMU
COBOKYIIHOCTH.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHocTed. JlMarpamMma pacnpezesieHusl.
Onepauny Hajx ciaydyallHBIMM BeluuuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacIpeiesIeHuil, B TOM YHCIIe T€OMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC
CoBMeCTHOE paclpeiesieHUe ABYX Cly4alHbIX BeanunH. HezaBucuMblie ciydailHble BETUYUHBI.



MatemaTuueckoe 0OXKHUAaHNE CIy4aiiHOM BelnuuHbI (pacupenenenus). [lpumepst
IPUMEHEHHs MaTeMaTHYECKOro O’KUIaHus (CTpaxoBaHue, JoTepes).
MareMaTHueckoe 0Kuanne OMHApHON CirydaifHON BenMnYuHbI. MareMaTHYecKoe OXKHIaHue
CYMMBI ClIy4aiiHbIX BeJIMUUH. MaTeMaTHuecKoe 0KUAaHNe Te€OMETPUYECKOr0 1 OMHOMHAIIBHOTO
pacrpeeneHui.

Jucnepcus 1 cTaHAApPTHOE OTKJIIOHEHUE CIy4alHOM BEJIMUYMHBI (paclpeieeHus).
Jucnepcust OMHAPHON CTy4aifHON BeTMYUHBL. MaTeMaTuyeckoe 0KHUIaHue TIPOU3BEICHUS U
JUCIIEPCUS CyMMBI HE3aBUCUMBIX CIIy4allHbIX BEJIMYUH. J[McIIepcHs U CTaHIapTHOE OTKJIIOHCHHE
OMHOMHUAIBHOIO pacnpeaeneHus. Jucnepcus u cTaHIapTHOE OTKIIOHEHUE FEOMETPUUECKOTO
pacnpeeseHusl.

HepaenctBo Yebbiména. Teopema YebbiuéBa. Teopema bepaymu. 3akoH 601bIImx
yucen. BeioopouHslii MeTo 1 uccienoBanmii. Beibopounsie xapakrepuctuku. OlieHUBaHUE
BEPOSATHOCTH COOBITHS 1O BEIOOPOYHBIM J1aHHBIM. [IpoBepka npocTeHinX runoTe3 ¢ noMoIIbI0
W3YYEHHBIX paclpeaeieHui.

HenpepsiBHble cinydalinble BenuuuHbl. [Ipumepsl. @yHKIHS INIOTHOCTH BEPOSTHOCTH
pacnpezeneHus. PaBHoOMepHOeE paclpeieieHUue U €ro CBOMCTBA. 3aauu, IPUBOASILNE K
[I0KAa3aTeIbHOMY paclpeesIeHUI0. 3a1aukl, IPUBOIALINE K HOPMAJIIbHOMY PaclpeeICHUIO.
@DyHKIUS IIOTHOCTH BEPOSTHOCTH MOKA3aTENbHOTO pacipeesieHus], QyHKIMs MII0THOCTH
BEPOATHOCTH HOPMAJILHOTO pacnpezeseHus. OyHKIMs IJIOTHOCTU U CBOMCTBA HOPMaJIbHOTO
pacnpeneseHusl.

[TocnenoBareabHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUHN. 3a/1auu, TPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx cinydaiiabix BennuuH. Koaddunment nuneiitnoit koppensunu. CoBMeCTHbIE
Ha0JI0/IeHus ABYX BeJMYMH. Be10opouHsblil KoaddunneHT koppensiuuu. Paznuuue mexay
JIMHEWHOM CBA3bI0 U IPUUMHHO-CIIEACTBEHHOM CBS3bI0. JIMHElHAas perpeccusi, METO

HaMMCHBIINX KBAJPAaTOB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

Y4eOHbli Kypc «Ajredpa u Ha4yaja MaTeMaTHYECKOr0 aHAIN32» (YI1y0/J1eHHBIH
YPOBEHb) Ha YPOBHE CpeHero oo1ero oopa3oBanust

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOr0 OOIIecTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM,;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIOMY U
HACTOALLIEMY POCCUMCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOrOo  Hapona, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM



JOCTHKEHUI HAyKH W AESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOMUYUBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

JCTETHUYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIEHUH, BOCIHPUUMUYUBOCTh K
MaTEeMATHYECKUM aCIeKTaM Pa3InIHBIX BHIOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTEMaTUYECKUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u Oe3omacHOro obpasa >XKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (340pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNisipHas (U3HUecKast aKTHBHOCTB),
(bu3HYECKOE COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;,

6) TPY10BOI0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JI00Us, HHTEPEC K pa3IU4HbIM cdepam
pOoPECCHOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H pPeau30BBIBATH COOCTBCHHBIE
JKU3HEHHBIE TIUJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpbl, IOHUMAHUE BIUSHUSA COLMAIBHO-
HPKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHOM U COUMAaIbHOW Cpefbl, OCO3HAHUE
MI00aMbHOTO  XapakTepa  JKOJOTHYECKHUX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIsl pelIeHus 3a7ad B 00JIaCTH OKpYKalollel Cpelibl, TUIAHUPOBAHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW NPAKTHKH, MOHMMAHUE MATEMaTUYCCKOW HAYKH KakK CQepbl
YeNOBEUYECKON JEesITeNbHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTUS LIUBUIU3AIUH,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTHYECKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISITH IPOEKTHYIO U MCCIIEIOBATEIBCKYIO JAESTEIHbHOCTh UHIUBUIYATBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble JJornyeckune a1eCTBUS:

BBISIBJISITH M XapaKTepPU30BaTh CYHICCTBEHHBIE MPHU3HAKA MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSATUH, OTHOIIEHUH MEXIy TMOHATHAMH, (OPMYIUPOBATh OMNPEASTCHUS TOHATHHA,
yCTaHABIWBATh CYIIECTBCHHBIM TNpPH3HAK KIACCH(HUKAIMKA, OCHOBAHUSA JIA OOOOIIECHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOpPMYIHpPOBATh W MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHbIE, €IUHUYHBIE, YACTHBIC M OOIIKE, YCIOBHBIC;

BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHsS B (pakTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeanaratb KPUTEPUH I BBIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;



JiefaTh BBIBOJBI C MCIOJb30BAaHWEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, IPHUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BEIOMpaTh CHoco0 pemieHus y4eOHOM 3amadn  (CpaBHHBATh HECKOJIBKO BapHAHTOB
peiieHus, BbIOMpaTh HauOoOlIee MOMXOMANIMA € YY4ETOM CaMOCTOSTEITBLHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKUe AelCTBHA:

MCIIOJIb30BaTh BOIMIPOCKHI KaK MCCIIEOBATEILCKUI MHCTPYMEHT MMO3HAHUSA, POPMYITHUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, ycTaHAaBIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEJIBHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaAOII0/IEHUS, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAILINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsI
pelieHus 3a/1auu;

BbIOMpaTh WHGOPMALMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIIOB, AaHAJM3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMAIMIO PA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAAE&KHOCTh WHGOPMAIMM TIO  CaMOCTOSITENBHO  C(HOPMYITHMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yUeOHbIE TeiiCTBUSA

O0menue:

BOCIIPpUHUMATh H (bOpMy.]'H/IpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUAMH W LEIAMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHCBbMCHHBIX
TEKCTaX, JaBaTh IOSCHEHUS II0 XOJy pEIICHHs 3aJaud, KOMMEHTHPOBATh MOJTYYCHHBIH
pe3yIbTar;

B XO0JZle 00CYXJIEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMO# TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WACH, HAICJICHHBIC Ha IMOUCK PCUICHUSA, COIIOCTABJISAATH CBOU
CYXICHHUS C CYXICHHSIMHU APYTUX YYaCTHUKOB JMAIOra, OOHAPY)KUBATh Pa3lIMdUe M CXOJCTBO
HIO3HUIHIA, B KOPPEKTHOU (popMe POPMYTHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

IPEICTABIATh PE3YJbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, HCCIICIOBaHHS, IPOCKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (opMar BBICTYIUICHHUS C y46TOM 3ajad Ipe3eHTAlMd U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBEpPcaJbHbIe YUeOHbIE 1elCTBUA



Camoopranu3anus:

COCTaBIISITh IUIAH, QJITOPUTM PEUICHHUS 3a7add, BBIOMPATh CIIOCOO pEHIeHUs C Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLIHOHAJIbHbIH HHTE/JIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JCUCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX PE3yIbTaTOB, BIAACTh CIOCOOAMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHYeCKOH 3a1auu;

NpeBUIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHMKHYTh MpPH PEHICHUH 3a/1ayl, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAUJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJlbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPe3yNbTaTOB JEATEIbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpPTaHM3AINI0 COBMECTHOW pabOThI, paclpeneNaTh BUABI pabOT, JTOTOBapHBATHCS, OOCYKIATh
MIPOILIeCC U Pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» U HHBIE), BBIMOIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JEUCTBUSA C
JPYTUMU YJICHAaMH KOMAaH[IbI, OILIEHMBATh KauyeCTBO CBOEro BKJIaJa B OOMMIMM MPOAYKT IO
KpUTepusiM, CHOpMYyTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

YueOnbiii kypc «I'eomeTpus» (yriry0/1eHHbIH YpOBeHb) HA YPOBHE Cpe/lHero oouero
o0pa3zoBaHus

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOro OOIIEeCcTBa, MPEICTABICHHE O MAaTeMaTHYEeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJIEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMH B
COOTBETCTBUH € UX (QYHKIMIMHU M Ha3HAUECHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OpMHUPOBAHHOCTh POCCUNMCKON TPaXkJJTaHCKON WIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHCKHUX
MaTE€MaTUKOB M POCCUHUCKOW MAaT€MaTHYECKOW IIKOJIbI, HUCIIOIb30BAHUE JTUX JIOCTUKEHUN B
JPYTrUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOI'0 IOBEACHMUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAyKU U JCSATENbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;



4) acTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OACTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKUM aCleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) puzunveckoe BocnuTaHHE:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUECKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, perylisapHas (u3nuecKkas aKTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JIIO0Us, UHTEpEC K pa3IudHbIM cepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MAaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TNOHUMAHWUE BIUSHUS COLHAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLMaNbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY>KAIOLIEH Cpelpl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJICTBUMN VISl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOM NIESITEIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl Pa3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KyJIbTYpOU KaK CpPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBJISITH IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

Y4eOHblii Kypc «BeposTHOCTh M CTATHCTHKA» (YIJIyOJICHHBIH YPOBEHb) HA YPOBHE
cpeaHero oouero od0pa3oBaHus

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHUMCKOrO OO0IIeCTBa, MPEACTAaBICHHE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, TPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXTAHCKON MIIEHTUYHOCTH, YBAXEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHWE K JOCTHIKEHMSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJOTHUSAX, chepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHUUCKOro  Hapoaa, CcPOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTI>KCHUN HAyKH U JCSTENbHOCThIO YUYEHOI0, OCO3HAHMUE JUYHOTO BKJIAJla B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OSCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKHM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUECKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro o0Opa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryyspHas (Gu3ndeckasi akTUBHOCTH),
(GU3HYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIIBHOM JIEATEILHOCTBIO,

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoecCHOHANBHOM AESTENTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEMaTHYEeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHU U
MPaKTUYECKHX 33J1a4 MaTEMaTHYCCKON HAIIPaBICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYypbl, TOHHUMAHWE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN ISl pelIeHus 3ajad B 00JacTU OKPY>KAIOLIEH Cpelpl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOUW NESITeIbHOCTH, ITANoOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl Pa3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CpeACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBHUS

basoBble Jjornueckne geicTBU:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHBbIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIAaCCU(DHUKAIMKA, OCHOBAaHUSA I OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC W
OTpHUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,



BBISBJISITh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHMBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YECHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpPAaUBaThb ApPIyMEHTAIMIO, MPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpATh Crnoco0 pemieHus y4eOHOW 3agaun  (CpaBHMBATh HECKOJbKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMN € YYETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYINpPOBaAThH
BOTIPOCHI, (DUKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE W JIAaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIENOBAHHE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHUS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (HOPMYITUPOBATh 000OIICHUS U BBIBOJIBI IO Pe3yIbTaTaM IPOBEIEHHOTO
HaOJI0I€HUS, UCCIIEI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUINUTH MHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX Il OTBETAa Ha BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHGOPMAIMIO PaA3IUYHBIX BUAOB U (GopM
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  MHGOpPMAIMIO, MPEACTaBIsAITH €€ B  pa3iMuHbIX  (¢opMax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CY)XKJIEHHS B COOTBETCTBUU C YCIOBHSIMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX W MUCHMEHHBIX
TEKCTaX, JaBaTh TWOSCHEHHWS IO XOAy pEIICHHs 33Ja4l, KOMMEHTHPOBATH TOJTYYCHHBIN
pe3ysbTar;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HALIEJICHHBbIE HAa MOMCK PELICHMS, CONOCTAaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB JUaiora, oOHapyKuMBaTb Pa3IM4Ke U CXOICTBO
MO3HLINH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;



NPE/ICTABIATh PE3yIbTAaThl PELICHUS 33/a4d, HKCIEPUMEHTA, HCCICIOBAHMSA, MPOEKTa,
CaMOCTOATCIIBHO BBI6I/IpaTb (bOpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 IMpPE3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJadd, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBLHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOIIEcca U pe3ysIbTaTa PelIeHrs MaTeMaTHUeCKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IPHM PEIICHUU 3a/ladl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OIICHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

HNOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpHU
pelieHnd ydeOHBIX 3a3Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcisTh BUIBI pabOT, TOTOBApUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PaOOTHl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JpYTMMHM 4IEHaMH KOMAaHIbl, OLIEHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

Y4eOHbli Kypc «Ajredpa 1 Ha4aJa MATEMaTHYeCKOr0 AaHAIN32» (YIiIy0/1eHHbII
YPOBEHb) Ha YPOBHE CpeHero oo1ero oopa3oBanust

K konny oOyuenus B 10 kiacce oOydaroluiics MOMYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3ysbTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTHUYECKOTO aHAIIU3a»!

Yucsa v BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAILHOE YHCII0, OECKOHEUHAs! MepuoaruecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JEHCTBUTEIbHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HNPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 33aa4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCIICHUS, TPABWIA OKPYTJICHMS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BIYUCIICHUN;



CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAKTUYECKHX 3a1ad U
NPEeCTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcha, NECATUYHBIE M HATypajbHbIC
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBAaTh IMOHATUSAMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCUHYC M aPKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOJBl PELICHHS PAlMOHAJIBHBIX W JAPOOHO-PAMOHATBHBIX
YpaBHEHHIA, TIPUMEHSTH METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW MEPEMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHU MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera nis pemenus 3amay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpeNieNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTpUYECKHUH CMBICH, HCIOJIb30BaTh CBOICTBa
onpenenutens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HHs], IPUMEHATh ONpPEIeTUTEN A PelIeHus
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJICIMPOBATh peallbHbIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JVMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IMOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll U
orpenenuTeneil, UHTEPIPETUPOBATh MOJYYSHHBIH pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BIPayKEHHIA;

BBITIOJIHATh ~ MIPEOOpa30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX  CTETEHH C
palMoHaATFHBIM TIOKA3aTeNeM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoOB Juid NpeoOpa3oBaHUS  JIOrapuPpMHUUECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPHPOBATH  TOHATHAMHU:  HMPpPAlMOHANBHBIC,  TIOKa3aTeNbHbIE U
JOTapu(pMHUECKUE YPaBHEHUS, HAXOIUTh MX PEHICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WM OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMmMyisl i npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTH
HE00Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEAJbHbIE CUTYallMM Ha s3bIKE aireOpbl, COCTABISATh BBIPAKECHMS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/a4yd, WCCIEI0BATh TIOCTPOCHHBIE MOJEIH C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHusl (YHKLIMH, B3aUMHO
obpatHble (QyHKIMU, KOMIO3ulUs (PyHKIUH, rpaduk (yHKIHAUA, BBIIOJHATH SJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEICNEHHs] M MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHAMHU: YETHBIE M HEUETHbIC (DYHKIHMM, NEPUOINYECKHE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U MHHUMYMBI (YHKIUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU Ha TPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokaszaresueM, rpauk CTeNeHHON (YHKLMU C HaTypajlbHbIM U LIEJIbIM IOKa3aTelaeM, rpaduk
KOpHsI N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBIM MIOKa3aTelIeM;

ONEepHUpOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4YHas W JAPOOHO-TMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUpPOBaTh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUIS PEIICHHS YPAaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpE/eIeHUe
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMHA A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAIbHOW XU3HH, BBIpaXaTh (opMyiIamu
3aBHCUMOCTH MEX/1y BEJTUUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHyecKass U reoMeTpudeckas Imporpeccus,
0eCcKOHEeUHO yOBIBaIOIIAsi TEOMETPUYECKasi IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0KHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCHU VIS PELICHUs PEeabHBIX 33/1a4 IPUKJIAHOIO XapaKkTepa;

CBOOOJHO  ONEpUPOBaTh  MOHATHSAMM:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUS
MOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMHM, TOUYKU pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUAMHU: NepBas W BTOpass MPOMU3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISITh TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH IBYX
GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHns 3a/au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMY HaJl MHOKECTBAMH,

UCTIOJTB30BaTh TEOPETHUKO-MHOKECTBEHHBIN armmapar il ONMCaHHs PeabHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: OIpEJeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTHYECKOrO OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIE YypaBHEHUS U
HEPaBEHCTBA.

K koHny o0ydenus B 11 kiacce oOydaronuiicss HOTYyYUT CIEAYIONUE MPEIMETHBIE PE3YIbTAaThI
10 OTJENIBHBIM TeMaM (eiepaaIbHOi pabodel mporpaMMbl yueOHOTO Kypca «Anredpa 1 Havasa
MaTEMaTHYECKOT0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

cBOOOJIHO ONEPUPOBATH MOHATHAMMU: HATYPaIbHOE U LIEJI0€ YUCII0, MHOKECTBA HATYPAJIBHBIX U
IEJIBIX YMCEl, UCIIOJIb30BaTh MpU3Haku AenumocTh nenbix yncen, HOJ[ u HOK narypanbHbIx
yucen Ui pelleHns 3aad, IPUMEHATh alroputM EBxinia;



CBOOO/THO OTIEPHPOBATH MOHATHEM OCTaTKa 110 MOAYJIIO, 3alIMCHIBAaTh HATypaJbHbIC YUCIIA B
Pas3INYHBIX NO3ULUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: KOMILIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEl,
IPEJCTaBIATh KOMIUIEKCHBIE YHCIIa B allre0pandeckoi 1 TPUrOHOMETPUUYECKOH opme,
BBITOJIHATH apUPMETUIECKHUE ONEPALUU C HUMH U N300pakaTh HAa KOOPMHATHON TIOCKOCTH.
YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: UPPALMOHATIBHBIE, TOKa3aTeIbHBIE U JIOTapH(PMHUYECKHE
HEPaBEHCTBA, HAXOUTh UX PEILEHHs C IOMOIBI0 PABHOCUIIbHBIX IIEPEXO0/10B;

OCYILECTBIISATH OTOOP KOPHEH MPH PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUST; CBOOOIHO
OIIEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOAUMBIE
(bopMyIIBI IUTSE peIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIIE/ICTBHUS, HAXOUTh PEUICHUS CUCTEMBI U COBOKYITHOCTEH
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTEJIbHBIX U JIOrapu(pMHUUECKUX YPAaBHEHUH U
HEPaBEHCTB;

pelaTh pauuoHaIbHbIE, HppAllMOHANIbHBIE, I0KA3aTeNbHbIE, JorapuMUIecKue 1
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTpHI;
OPUMEHSATH rpaduuecKrue METO/Ibl Ui PELICHUs] ypaBHEHNUH 1 HEPAaBEHCTB, a TAK)Ke 3a/1a4 ¢
napamMeTpamu;

MOJIEJINPOBATh peajibHbIE CUTYALMU Ha A3bIKE aJIreOphl, COCTABIATH BBIPAXKECHUS, yPaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 33a4H, UCCIIEA0BATH MOCTPOSHHBIE MOJICIH C
UCIIOJIb30BaHUEM alnapaTa ainreopbl, MHTEPIPETUPOBATH MOJIyUYEHHBIH pe3ybTar.
DYyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULINU PYHKIUH C TOMOILBIO SJIEMEHTAPHOTO MCCIIEJOBAHUS U CBOICTB
KOMITO3UIIUH JIBYX (PYHKIIUH;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPJIMHATHOM MJIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAUKN TPUTOHOMETPHUUECKUX (DYHKITHIA;

NPUMEHATHh QYHKIMU U1 MOAETUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOHYIO JUISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HanOOJIbIIIee U HAaNMEHbIIIee 3HaUeHNs (DYHKITMH HENPEPHIBHON Ha OTPE3KE;
UCIOJIb30BaTh MPOU3BOIHYIO JUIsl HAXO0XKIEHUS HAWJTYUIIEero PEeLIeHNs B IPUKIIAJIHbIX, B TOM
YHCIie COIMATbHO-YKOHOMUYECKHX, 33a1auaX, JJIsl ONPEeSICHHs] CKOPOCTH U YCKOPEHHS
npoiiecca, 3alaHHOro (GopMyIoil Uil rpaduKkoMm;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: TIEPBOOOpa3Hasl, ONpeACTEHHBIN HHTETPa, HAXOAUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMNA U BBIYUCIATH HHTErpa o popmyie Herorona—
JleliOnuma;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYp U 0OBEMBI TEJT C TOMOILBIO HHTETPaa;

UMETh MPEICTaBICHHE O MAaTEMAaTHUYECKOM MOJISIIMPOBAHUH HA TIPUMEPE COCTABIICHHSI
TuddepeHIMaIbHbIX YpaBHEHUH];

pelaTh NpUKIJIAAHbIE 33]]a4d, B TOM YHCIIE COIMATbHO-?PKOHOMUYECKOTO U (pU3HUecKoro

XapakTepa, CpEACTBAMH MATECMATUUCCKOT'O aHAJIN34a.

Yueonbiii kypce «I'eomeTpus» (yriry0/ieHHbIH YPOBeHb) HA YPOBHE CpelHero oomero
o0pa3zoBaHus

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPUH MPU PELICHUH 3a7a4d U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYXKICHUM;



NPUMEHSTh aKCHUOMBI CTEPEOMETPUM M CJIEICTBUS W3 HUX TMPH  PEIICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'DaHHHKAMU;

CBOOOJTHO PAacCMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHMS ISl KIIacCU(DUKAIIHH;
CBOOOJHO ONEPUPOBATH IOHSATUSMH, CBS3AHHBIMH C CCUYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBINOJIHATH TApAIICIIbHOE, IICHTPAJIbHOE U OPTOrOHAIILHOE MPOSKTHUPOBaHUE (HUTYD Ha
TUIOCKOCTb, BBITIOJHSATh N300paXkeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTBH CEYCHHUS MHOTOI'PDAHHHKOB Pa3jIMYHBIMU METO/IaMH, BBIOJIHATH (BHIHOCHBIC)
IUIOCKUE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIUUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IHUPaMHUA),
TEOMETPHUYECKUX TeJl C MPUMEHEHUEM (POopMyT;

CBOOOJHO ONEPHUPOBATh TOHATHUSMHU: CHMMETPHUS B TIPOCTPAHCTBE, ICHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAHMMETPUH (PUTYPHI;

CBOOOHO OTNIEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HaJI BEKTOPAMH,

pemath 3aJa4d Ha JIOKa3aTeIhCTBO MAaTEMAaTHYECKHX OTHONICHWA W HaXOXXICHHE
TCOMETPHUSCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 3a7a4 TMOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MTPOCTEHIIIIE TPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a7ay;

W3BJICKATD, MpeoOpa3oBbIBAaTE W WHTEPIPETHPOBATH UHPOPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTAaBICHHYIO Ha 4YepTexax u
PHUCYHKAX;

NPUMEHSTh TIONyYeHHBbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peallbHbIC CUTYalllH, TIPUMEHSATh U3YUEHHBIC TOHSTHS B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEATbHBIC CHUTYAITUU
Ha $S3bIKE TEOMETPHUH, WCCIEA0BAaTh IOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHUEM
FEOMETPUUECKUX TMOHATHH W TeopeM, ammapara aiareOpbl, pemiarh MPaKTHYECKHE
3aJ1a4d, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKHUX BEIIMYHUH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTaBHOM
JacTu pyHAaMEHTa Pa3BUTHSI TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, CBSI3aHHBIMH C IFITHHIPHYECKON, KOHUYECKOH 1
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI TTOTYUEHUS;

OonecprupoBaTh NOHATUAMH, CBA3aHHBIMU C TCJIAMU BpallICHUSA: HUJIMHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBarth Tella BpalleHus (LUIMHAP, KOHYC, cdepa U map) U 0OBSICHITH CIOCOOBI
HOJTYYCHHS TeJl BPaIllCHNUS;

KJIacCH(UIUPOBATH B3aUMHOE PACIOI0KEHUE ChEPhI U IIOCKOCTH;

BBIYHUCIISATH BETMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUsA, 00bEMBI U
IUIOINAAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPALICHHUS, TEOMETPUUECKUX T C
npuMeHeHHeM Gopmyr;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH ¢ KOMOMHAIMSAMY TeJl BPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOT'PAaHHHK, BIIMCAHHBIN B c(epy U ONMUCAHHBII OKOJIO Cephbl,
cdepa, BIMCaHHAs B MHOTOI'PAHHUK HJIH TEJIO BPAIICHMS;

BBIYUCIISAITH COOTHOIICHHS MEXTY TUIOIIAsIMHA TOBEPXHOCTEN M 00bEMaMU TIOJOOHBIX
TElL;

N300pakaTh U3ydaeMble (PUTypPHI, BHITOIHSTH (BBIHOCHBIC) IUIOCKHE YEPTEXKHU H3
PHCYHKOB ITPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHSI
TEJ BPAICHHS,

U3BJIEKATh, MHTEPIPETHPOBATH U MPEOOPAa30BBIBATh HHPOPMAIIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U
pHCYHKAX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

pemaTh reOMETPUIECKUE 33a4 Ha BBIYMCICHUE YTIIOB MEXIY MPSMBIMU H
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUN OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM, Ha

MPUMCEHCHUC BEKTOPHO-KOOPANHATHOI'O MCTOAA IPU PCHICHUU

CBOOOIHO OTEPUPOBATH MOHATUSMU, CBSI3aHHBIMH C IBUKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBI)KCHUM;

BBITIOJIHSITh H300payKEHNsI MHOTOTPAHHUKOM U TeJ BPAIllEHU MPHU TTapaJieIbHOM
NepeHoce, HEHTPAIbHON CUMMETPUH, 3€pKaIbHOM CHUMMETPHUH, ITPU IOBOPOTE BOKPYT
psIMOHA, peoOpa3zoBaHusl MOA00HS;

CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U Tell BPAIlleHUs: CEUCeHUs UIMHIpa (apauieIbHo U
MEPIeHIUKYIIPHO OCH), CEUeHHUsI KOHyca (TlapaiieIbHOe OCHOBAHUIO U MIPOXOsIee
yepe3 BEpIIMHY), CEUSHHUsI 11apa;

MCII0JIb30BaTh METO/bI TOCTPOEHUSI CEYEHUM: METO/ CJIEJIOB, METOJI BHYTPEHHETO
MIPOEKTUPOBAHUS, METO] IEPEHOCA CEKYIIEN TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHUS,

MIPUMEHSATH TeOMETpUUECKHe (PaKThI I PEIICHHUS CTEPEOMETPUIECKUX 3a71a4,
MIPEAMOJIATAOIINX HECKOJIBKO IIAaroB PEIISHUs, €CITH YCIOBHS IPUMEHEHUS 3a/1aHbI B
SIBHOW U HESIBHOU (hopMme;

pemiaTh 3a7Ja49M Ha I0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUHN M HAXO0XK/ICHHE
T€OMETPUUYECKHUX BEITNYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
PEIICHUH CTEPEOMETPUIECKUX 3a7aY;

MIPUMEHSTD MOJTYYEHHBIC 3HAHUS HA IPAKTUKE: CPAaBHUBATH, AaHATTM3UPOBATH U OIICHUBATH
peanbHbIe CUTYalluu, IPUMEHATh U3YUCHHBIC MMOHSATHUS, TEOPEMbI, CBOMCTBA B MPOIIECCE
MOKCKA PElIeHNs] MaTeMaTH4YeCKH c(hopMyTHpOBaHHOM MPOOIEMbI, MOAECTUPOBATH
peabHbIE CUTYaIlMU Ha S3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BaHUEM T€OMETPUYECKUX MTOHATHI U TEOpeM, allrapara ainreopbl, pemarhb
MpaKTUYECKHE 3a7a4l, CBSI3aHHbIE C HAXO0XKJACHHUEM Ir'€OMETPUUECKUX BEIUYUH;



® HMETh MPEICTaBICHHSI 00 OCHOBHBIX dTarax Pa3BUTHUSI TEOMETPUHU KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

Y4eOHblii Kypc «BepoiTHOCTD M cTaTHCTHKA» (YIUIy0JIeHHbI YPOBEHb) HA YPOBHE
cpeaHero o01ero oo0pa3zoBaHus

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO OIIEPHPOBATH MOHATHAMU: Tpad, IUIOCKUI rpad, cBI3HBIN rpad, myTh B rpade,
LieNb, LIUKJI, IEPEBO, CTENIEHb BEPILUHBI, JEPEBO CIy4alHOTO dKCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MOHATHAMU: CIyYalHbBIM SKCHEpUMEHT (OIbIT), Cly4yailHoe
COOBITHE, AJIEMEHTApHOE ClyyailHOe COOBITHE (RJIEMEHTAPHBIN HMCXOJ) CIYy4alHOTO OIbITa,
HAXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH;

HAXoauTh U (POpPMyIUpPOBaTh COOBITHS: NEepeceueHue, 0ObeIUHEHUE IaHHBIX COOBITHH,
cOObITHE, MPOTUBOMOJOXKHOE JAaHHOMY, HCIOJb30BAaTh AUArpamMMmbl Oiliiepa, KOOPAMHATHYIO
OpsSAMYyIO IS PEUIeHHs 3a/1ad, I0JIb30BaThbc (POPMYIION CIIOKEHHS BEpPOATHOCTEH st
BEPOATHOCTEN JIBYX U TpEX CIy4dalHbIX COOBITUI;

OIEpUPOBaTh IOHATHUSAMHU:  YCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO HKCIEPUMEHTA, HaXOJAUTh BEPOSITHOCTU COOBITUH ¢
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIIbITA, MCIOIB30BaTh (POPMYITy HOTHON
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, OnpeaesiTh He3aBUCUMOCTh COOBITHIA 110
(dbopmyIie U o OpraHu3alyy CIy4aiiHOro 3KCIepUMEHTa;

OPUMEHATh M3Y4YeHHblE KOMOMHATOpHbIE (OPMYNbI JJsl TEPEUUCIIEHUS HIIEMEHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, pEIIeHUs 3aJad 10 TEeOopuu
BEPOSITHOCTEW;

CBOOOJTHO ONEPHUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONBIT (MCIBITAHUE), YCIEX U
Hey/Jaya, He3aBUCHMBbIE HCIBITAHWS, CEpUsl WCHBITAHWM, HAXOJUTh BEPOSTHOCTH COOBITHIi: B
CEpUHU UCTBITAaHUI JI0 IEPBOTO yCIexa, B CEpUH UCHBITaHUN BepHyIu, B OIbITe, CBI3aHHOM CO
CITy4aliHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ~ omepupoBaTh  MOHATHSAMM:  ClOydaiiHas  BeIMYMHA,  paclpelelieHue
BEPOSITHOCTEH, [UarpaMMa pacrpesielieHusi, OMHapHas ciy4aiiHas BeJIUYMHA, T€OMETPHUYECKOE,
OMHOMHABHOE pacIpeiesieHue.

K konmy 11 ky1acca o0yyaromuicss HayYUuTCs:

OTIepUPOBATH MOHATHUAMU: COBMECTHOE pacIpe/ielIeHHe IBYX CIYYalHbIX BETUYHH,
UCIOJIb30BaTh TaOJIMIly COBMECTHOTO pacipeaeseHHs IBYX CIyYalHbIX BEIMUMH JJIS BBIICICHUS
pacrpezeneHus: KaXJ10M BEeIMYUHBI, OTpeesIeHUs] HE3aBUCUMOCTH CITYYaiiHbIX BEJTMYMH;

CBOOO/THO OTIEpUPOBATH MOHATHEM MaTEMaTHUECKOTO OKUAAHUS CIyJaiiHOM BeTMYUHBI
(pacnpenenenus), NPUMEHATh CBOMCTBA MaTEMaTHUECKOTO OKUIAHUS TIPU PELIeHUH 3a/1ad,
BBIYUCIIATH MAaTEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHui;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JUCIIEPCHS], CTAaHIAPTHOE OTKJIOHEHHUE CITy4yaiHOM
BEJIMYMHBI, IPUMEHATh CBOICTBA AUCTIEPCUU CIYYailiHOM BETHMUMHBI (pacIipeieleHus) Mpu
pelIeHnN 3a1a4, BEIYUCIISITh JUCIIEPCUIO U CTaHIapTHOE OTKJIOHEHHE T€OMETPUUYECKOTO U
OMHOMHAJILHOTO pacpeaeIeHN;

BBIUUCIISATH BBIOOPOYHBIE XapaKTEPUCTHKH 110 JaHHOH BHIOOPKE U OLIEHUBATh
XapaKTEPUCTHKHN TeHEPaTbHONW COBOKYITHOCTH JIAHHBIX 110 BHIOOPOYHBIM XapaKTEPUCTUKAM.
OrneHuBaTh BEPOSITHOCTU COOBITHH U MPOBEPATH MPOCTEUIINE CTATUCTUYECKNE TUIIOTESBI,
II0JIB3YSICh U3YYEHHBIMH PACIIPEICIICHUSMH.
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Jlorapugmuueckue
YpaBHEHHUS

Tpuronomerpuueck
Y€ BBIPAKECHUS U
ypaBHEHUs

24 1

12 1

15 1

10 1

18 1

22 1

ITocaenoBaTenbHOC
TH U TIPOTPECCUH

10 1




HenpepriBHbIe

byHKInn.
IIpousBogHas

20

[ToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HAaHUM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10 0

TEMATHYECKOE TIJIAHUPOBAHUE 110 TEOMETPUM (YIJIYBJEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

10 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBanue
Ne (undposbie)
pa3aesioB H TeM KounrtpoJabHbie
n/n Bcero o0pa3oBaTe/bHbIE
MpPOorpamMmal padoThI
pecypcsl
B
BEJICHUE B 23 1
CTEPEOMETPUIO
BzaumHoe pacnionoxenue 5 1
HPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCTD MPSIMBIX
U TJIOCKOCTEN B 8
IIPOCTPAHCTBE
[TepnieHIUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIbl ¥ paccTosHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
[ToBTOpenue, 060061IIeHNE 5 9
¥ CHCTEMAaTH3aIus 3HaAHUH
OBIIEE KOJIMYECTBO 102 6
YACOB I10 ITPOTPAMME

TEMATHYECKOE INIAHUPOBAHHUE I1IO BEPOATHOCTHU U CTATUCTHUKE

(YIJIYBJEHHBIIA  YPOBEHD)

OBPA3OBAHUA
10 KUIACC

HA YPOBHE

CPEJHEI'O OBLIEI'O



No HaumenoBanue
n/ pa3aesioB U TeM
n NMPOrpamMMbI

KoauuecTBO 4acoB

Bcer
0

KonTpoasu
ble padoThbI

IIpakTuyeck
ue padoThbl

DJIEeKTPOHHbBIE
(uudposbie)
oOpa3oBaTe/ibH
ble pecypchl

OneMeHTbI
Teopuu rpagos

Cityyaiinbie
OIIBITHI,
CIIy4YaiiHbIe
COOBITHS U
BEPOSTHOCTH
COOBITHH

Omneparuu Haf
MHO>KECTBAMU U
COOBLITHSIMU.
CnoxxeHue u
YMHOXCHHE
BEPOATHOCTEH.
Ycnosnas
BEPOSITHOCT.
HeszaBucumeie
COOBITHS

OneMeHThI
KOMOHWHATOPUKH

Cepun
IMOCJIEIOBAaTEeIbH
BIX HUCIIBITAHUM.
Hcneiranus
bepuymn.
CrnyuaitHsiii
BBIOOp U3
KOHCYHOM
COBOKYITHOCTH

Cnyuaiinble

BEJIMYHHBI U

pacrpeeneHus
OBIIEE
KOJIMYECTBO
YACOB I10
I[TPOTPAMME

14

34




TEMATHYECKOE INTAHUPOBAHMUE 110 AJITEBPE 1 HAYAJIAM AHAJIM3A

((YTJIYBJEHHBIA  YPOBEHD)

OBPA3OBAHUA
11 KJIACC

HA YPOBHE CPEJHEI'O OBLIEI'O

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoauuecTBO 4acoB

Bcer  KoHTpoJsibH
0 ble padoThI

IMpakTnyeck
ue padboThbl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

HUccnenosanue
byHKIui c
ITOMOIIBIO
MIPOU3BOIHOMN

[TepBooOpaznas u
UHTETrpal

22

12

['paduku
TPUTOHOMETPHYECK
uX (QyHKIHH.
Tpuronomerpuieck
M€ HEPABEHCTBA

HppauroHanbHEbIE,
IIOKa3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

14

24

KommiexcHble
qucia
Harypanbnbie u
LIeJIbIC YK CiIa

10

10

Cucremsbl
palMOHATLHBIX,
UPpalMOHATIBHBIX
MMOKa3aTeNIbHbIX U
JorapuGpMUUECKUX
ypaBHEHUU

3agauu ¢
napameTpamMu

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTU3allHs
3HAHUMN

12

16

16

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

136 10



TEMATHYECKOE ILUIAHUPOBAHUE IO TEOMETPUM (YIJIYBJEHHBINA
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
11 KJIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB u uu@poBbIe
Ne n/m P KouTtposbHbIe (1udpp )
TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE
padoThI
pecypcsl
1 AHanmuTh4YecKasi reoMeTpust 15 1
2 [ToBTOpEHME, 0000IICHUE 1 15 1
crucTeMaTu3alurs 3HaHUI
3 O0bEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24 1
5 [Tnomany noBepxXHOCTU U 9 1
00BEMBI KPYTJIBIX TET
6 JBroxeHus 5 1
7 [ToBTOpeHmEe, 0000MmEeHNE 1 17 1
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 7
I[TPOI'PAMME

TEMATHYECKOE INIAHUPOBAHHUE I1IO BEPOATHOCTH U CTATUCTHUKE
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

11 KJIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
No HaumenoBanue

IIpakTnyec IH(PpPOBLIE
n/ pa3aesioB U TeM KoHTpoIbH p (uncpp )
Bcero KHe o0pa3oBaTejbH

n NpOrpamMMel bie padoTHhI
paﬁoTbI bl€ pecypcChl

3aKkoH 0OIBIIHUX 5
qucen

DJIEMEHTBHI 6
MaTeMaTH4eCKON 1
CTaTUCTHUKHU

HenpepsiBHble 4
CIIy4alHbIE
BEJTMYHHBI
(pacnpenenenus),
[OKa3aTeIbHOE U
HOpMaJIbHOE
pacrpeieneHus




4 Pacnipenenenue 2
Ilyaccona

CBsi3b MEXKITY 6
5 CIy4aiiHbEIMU
BEIMYUHAMHU

O06001IeHne 1 11
6 cUcTeMaTu3aIus 1
3HaHUHU

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

34 2 0

IHHOYPOYHOE IINTAHUPOBAHME 110 MATEMATHUKE

10 KJIIACC
Neni/n Tema KonuyectBo | JJieKTpOHHBIE
4acoB mudpoBbie
o0pa3oBaTejibHbIE
pecypcsl

MHo:xecTBO AeiicTBUTEIbHBIX YKces. MHOrowienbl. PaninonanbHble ypaBHeHUs U
HepaBeHCTBA. CucTEMBbl JUHEHHBIX YpaBHeHU# (24 1)

1 MHOXeCTBO, Onepanuu Haj

MHO>XECTBAMHU U UX CBOMCTBA
2 Juarpammsl Diinepa-BeHHa
3 [IpumeneHnue TeopeTHKo-

MHO>KE€CTBEHHOTO armapara Jyis
penieHus 3ana4y

4 Pammonanpusie unciaa. OOBIKHOBEHHBIE
U JIeCATUYHBIC APOOU, TPOIIEHTHI,
OECKOHEYHBIE TTEPUOIUUECKHE TpodU

5 Parmonanbshele uncina. OOBIKHOBEHHbBIE
U €CATUYHBIE APOOU, TPOLIEHTHI,
OeCKOHEUHbIe IEPUOIMUECKUE IpOOH

6 [Ipumenenue apobeii u NPOIEHTOB IS
pelieHus NPUKIaAHbIX 3a1a4

7 CrapToBasi KOHTPOJIbHAsI paboTa

8 JleicTBUTENbHBIE YUCTIA.
PanmonansHbIe ¥ HppamoHAIbHBIC
qrclna

9 Apudmernueckue oneparuu ¢
JEHCTBUTENLHBIMH YUCIIAMU

10 Monynb JeiCTBUTENLHOTO YUCHIA U €r0

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

12

BBonas koHTposibHas paboTta

13

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEUICHHUS LETbIX U
JPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OAHOW MEPEMEHHOM.
Jlenenre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHOTOUJIEHBI C TETBIMH
kodpurmentamu. Teopema Buera

17

Pemrenue cucreM JIHMHENHBIX
ypaBHEHUH

18

Pemrenue cucreM JIMHENHBIX
ypaBHEHUH

19

Matpuiia cucTembl JIMHEHHBIX
ypaBHeHU. OnpenesnnuTens MaTpULbl
272, ero reoMeTpU4ECKHI CMBICI U
CBOWCTBA; BHIYMCIICHUE €0 3HaYCHUs

20

Ornpenenurens MaTpUILsI 272, €ro
r€OMETPHYCCKUN CMBICI M CBOMCTRBA,;
BBIYMCIIEHHUE €0 3HAYCHUS

21

[IpumeneHne onpenenuTens s
pELLIEHHS CUCTEMBI JIMHENHBIX
YpaBHEHUI

22

Perenne nmpukiagHeIx 3a1ay ¢
ITOMOIIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

23

Pemenne nmpukiagHeIx 3a1a4y ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

24

KonrtponbHas pabora: "PanmonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YPaBHEHHUN"

BBenenue B crepeo

MeTpHio (23 4)

25

OcHOBHBIE paBUIIa U300paXKEHUs Ha
PHUCYHKE MJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

POII

26

[TonsaTHs crepeoMeTpun: TOUKa,
npsimasi, MI0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MpaBUIIa U300paXKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaJlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI

OTpe3Ka




27

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, NTEpECEKAONINECs MpsiMast
U IUIOCKOCTb; IOJIYIIPOCTPAHCTBO

28

IlousTus: MEPECCKAIHNECA
IIJIOCKOCTH, IECPCCCKAOIUECCA ITpAMai
1 IIJIOCKOCTB, ITOJYIIPOCTPAHCTBO

29

MHororpaHHuku, U300pakeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOHMMX 00HEKTOB

30

MHororpaHHUKH, H300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOMHMX 00HEKTOB

31

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJICJICTBHS U3 HUX

32

AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBUA U3 HUX

33

AKCHOMBI CTEPEOMETPUU U TIEPBBIE
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSAMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MTPSMBIX
U TNIOCKOCTEH

POLI

34

N300paxkeHne ceueHui mupamMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT
yepe3 ux péopa.

PoOII

35

N300pakeHne ceueHU MMPaMUIbL,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOJAT
yepe3 ux péopa.

36

N300paxenne ceyeHNi mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOpPbIE POXOJIAT
yepe3 ux péopa.

37

N300paxenune ceueHni mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOJAT
yepe3 ux péopa.

38

Merton cnenoB Ui TOCTPOECHUS
CEUEeHUN

POLI

39

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
IPSIMBIX U MIJIOCKOCTEN

40

Mertopa cnenoB Ui HOCTPOCHHUS
ceueHuii. CBOICTBa NepeceueHuit
MPSIMBIX U MJIOCKOCTEMN

41

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITMCh MAroB MOCTPOCHUS

42

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM TouKaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS




43

ITocTpoeHue ceyeHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha pEéOpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIArOB IMOCTPOCHUS

44

ITocTpoeHue ceuenuil B nupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIArOB IMOCTPOCHUS

45

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3KaXx.
Ilonobue TpeyroabHUKOB

46

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U
CTEPEOMETPUU

47

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

JuieMeHTBhI Teopuu rpagos (3 1)

48

I'pad, cBsa3HEBI rpad), mpencTaBieHne
3aJ]auy ¢ MOMOILBIO rpada

49

CreneHb (BaJIGHTHOCTb) BEPILLIUHBL.
ITyts B rpade. Lenu u nuxiib

50

I'padst Ha miockocTu. JepeBo
CITy4allHOTO 3KCIIEPUMEHTa

®yukuuu U rpadpuku. CtenenHasi GyHKIus ¢ meJabiM

nokasareJem (12 4)

51

OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.
B3anmMHo oOpatHble QyHKIHH.
Komnoszunus ¢pyHkimit

52

I'padux GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN

53

OO6nacTh ornpeieNeHUus] © MHOXKECTBO
3HaueHuil pynkuuu. Hynu pyHkumu.
ITpoMexXyTKH 3HaK OCTOSIHCTBA

54

UETHbie 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue GyHKINU.
[TpomMexyTKM MOHOTOHHOCTH (DYHKITUU

POII

55

MakcuMyMBbl U MUHUMYMBI (DYHKIIUH.
Haubosbpiee 1 HanMeHbIIIEE 3HAYECHNE
(YHKITUHN Ha IPOMEKYTKE

56

Jluneiinas, KBaapaTuyHas U JpoOHO-
nuHelHas QyHKIuN

57

DJIEeMEHTapHOE UCCIEIOBAHUE U
oCcTpoeHHe rpauKoB ITHUX QYHKIUN

58

DneMeHTapHOE UCCIIEJOBaHNE U
MOCTPOEHHE IpaUKOB ITUX QYHKIIUN

59

CreneHsb C IEJIBIM ITOKa3aTeIEM.
bunom HeroTona

60

CrereHs ¢ IO CJIBIM ITOKAa3aTCIJICM.




bunom HeroTona

61

Crenennas GyHKIUS ¢ HATYPAJIbHBIM U
OelbIM nokazareiieM. E€ cBoiicTBa u
rpaduk

62

Konrponsnas pabdora: "Crenennas
¢dbynkums. E€ cBoiictBa u rpaduk"

B3auMHoe pacnoJsioskeHue NpsiMbIX B IPOCTpPaHcTBe (6 1)

63

B3anMHOe pacnosnokeHue npsmbIx B POl
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsMbIx. [lapaniensHble npsiMbIe B
IIPOCTPAHCTBE

64

Teopema o CylecTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
napasjieIbHON JaHHOW MPSMOH,
IIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIlleH Ha
JTaHHOU npsimoit. Jlemma o
[ePECCUCHUH NapaAJIEIIbHBIX MPSIMbBIX
IIJIOCKOCTBIO

65

[TapaniensHOCTh TPEX MPSIMbIX.
Teopema o TpEX mapamieabHbIX
npsaMbIx. TeopeMa o CKpeMBarOIINXCs
MPSAMBIX

66

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHBIE CBOMCTBA apaJLJIEILHOTO
npoekTupoBanus. M3o00pakeHue
pa3HbIX GUTYpP B apaJIEIbHON
MIPOEKIUU

67

[enTpansHas npoekuus. Yroui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y NPSIMbIMU

68

3azauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacrojIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

Cay4aiiHble ONBITHI, C1y4YaiiHbIe COOBITHSI H BEPOATHOCTH cOObITHIA (3 1)

69

CayuvaiiHble SKCTIEPUMEHTHI (OIBITHI) U
CllydaiiHble COOBITHS. DIeMEeHTapHbIe
COOBITHS (MCXOBI)

70

BeposiTHOCTB cityyaltHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

71

BeposiTHOCTB cityyalfHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

ApudmMernyecKuii KopeHb N-oii crenend. Mppauuonanbusie ypasHenus (15 4)




72

Apudmernieckuil KOpeHb
HATypaJIbHOM CTETIEHH U ero CBOMCTBA

73

Apudmernieckuil KOpeHb
HATypaJIbHOM CTEIEHH U eT0 CBOHCTBA

PoOUII

74

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPOKCHUH, COJICPIKAIINX CTEIICHH U
KOpHHU

75

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPKCHUH, COJICPIKAIINX CTEIICHH U
KOpHHU

76

[Ipeobpa3oBaHus YHCIOBBIX
BBIPXKEHHH, COJEPKALUX CTEIICHU U
KOpHU

7

HppaunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOABI PELLIECHUS
MPPALMOHAIIBHBIX YPABHEHUH

78

HppatnmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
UppalMOHAILHBIX YpaBHEHUI

79

HppauuroHanbHble ypaBHEHHUS.
OcCHOBHBIE METOABI PELIECHUS
MPPALMOHAIIBHBIX YPABHEHUH

PoOII

80

PaBHOCHIIBHBIE IEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUH

81

PaBHOCHIIBHBIE IEPEXOBI B PELICHUHT
MPPALMOHAIIBHBIX YPABHEHUH

82

PaBHOCHIIBHBIE TIEpEXObI B PELICHUH
VPPalMOHAIBHBIX YPaBHEHUI

83

PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
VPPalMOHAIBHBIX YPaBHEHUI

84

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTEIEeHH KaK (QYHKIUN 0OpaTHOM
CTETICHH C HAaTYpaJIbHBIM MTOKa3aTeleM

85

CoiicTBa u rpaduk KOpHs N-0if
CTENEHU KaK QyHKIIMHU 00paTHOU
CTENEHU C HATYPAJIbHBIM I10KA3aTelIEM

86

KonTponbnas padora: "CsoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
WppanmonanbHble ypaBHeHUs"

ITapa/uieJbHOCTH NPSIMBIX U INIOCKOCTEH B MpocTpaHcTBe (8 1)

87

[TonsATHA: mapamienbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak
MapAJUIEIIBHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napaiebHOCTH IPSIMON U
IJI0CKOCTH

88

I'eomeTpuueckue 3amaun Ha
BBIUMCJIEHHE U JIOKA3aTEIbCTRO,
CBSI3aHHBIE C MaPAILIETBHOCTHIO
MPSMBIX U IIOCKOCTEN B TPOCTPAHCTBE




89

ITocTpoeHue ceyeHus, MPOXOASILEro
yepe3 JAHHYIO NPSAMYIO Ha YEepPTEeXeE U
MapaJIENBHOTO IPYTrOM MPSIMOIA.
Pacuét oTHOLICHMIT

90

[TapamnensHas IpOEKIUs, TIPUMEHEHUE
JUISL TIOCTPOCHHUS CCUSHHI Ky0a U
napauienenumnena. CeoncTaa
napajuieJIenune1a i MpU3Mbl

91

IMapannensuele wiockocty. [pusnaku
NapajyIeNIbHOCTH JIBYX IUNIOCKOCTEH

92

Teopema 0 napaienbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIIECH Yepe3 TOUKY, HE
MPUHAUICIKAIYIO TAHHOU IJIOCKOCTH U
CJIEJICTBUS U3 HEE

93

CaoiicTBa napamuienbHbIX MIIOCKOCTEH:
0 HapajIeIbHOCTU MPSAMBIX
IIepeCEeYEHU MIPU IIEPECEYCHNH JBYX
napajiesIbHbIX IJIOCKOCTEH TpeThel

94

KonTponbhas padbora no teme
"[TappanneabHOCTh MPSMBIX U
TIJIOCKOCTEH B poCTpaHCTBE"

Onepanum Ha/x MHOKeCTBAMH U cOObITUSIMH. Cl107KeHHe M YMHOKeHHe BePOATHOCTEH.
YciaoBHas BepossTHOCTH. He3aBucumbie coobiTus (S 4)

95

[lepeceuenue, 00beAMHEHIE MHOYKECTB
Y COOBITUM, TPOTHUBOIOJIOKHBIC
coObITHs. DopMyIa CIOKEHUS
BEPOATHOCTEMN

96

VY cioBHas BEPOATHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMmysa yCIIOBHOM
BEPOATHOCTH

97

YcnoBHasA BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOopMmysia yCIIOBHOM
BEPOSITHOCTH

98

DopmyJia MOJTHON BEPOATHOCTH

99

®opwmyia baiieca. HezaBucumbie
COOBITHS

Iloxka3arenbHas pynkuus. Ilokasareabnbie ypapHenus (10 1)

100

Crenens ¢ palioOHATbHBIM
IOoKa3aTeljieM U e€ CBOMCTBa

101

CreneHb ¢ pallMOHATBHBIM
IOoKa3aTeljieM U e€ CBOMCTBa

POl

102

CreneHb ¢ pallMOHATBHBIM
IOoKa3aTeljieM U e€ CBOMCTBa

103

[TokazarenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

104

Hcnonb3oBanue rpaduka GyHKIMM 115
penieHust ypaBHEHUI

105

Vcnonb3oBanue rpaduka GyHKIMH 115




pelieHusl ypaBHEHUN

106 [TokazaTenbHbBIC YpaBHEHUS.
OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX YPAaBHCHUN

107 [TokazarenbHble ypaBHEHUS.
OcHOBHBIE METOBI PEIIEHUS
II0KA3aTENIbHBIX YPABHEHUI

108 [Toka3zaTenbHbIC YpaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
II0KA3aTENIbHBIX YPABHEHUM

109 Kontponbnas padota: "[lokazarenpHas
¢ynkuus. [TokazarenbHbple ypaBHeHUs"

IlepneHAUKYJAPHOCTH NPSAMBIX M IUIOCKOCTEH B MpocTpaHcTBe (25 v)

110 [ToBTopenue: reopema [Tudaropa va
IJIOCKOCTH

111 [ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYT'OJIbHOTO TPEYTOJIbHUKA

112 CaoiicTBa Ky0a ¥ IPSIMOYTOJIHLHOTO
napajuiesienunea

113 Brruucnenue niuH oTpe3KoB B KyOe u
MPSIMOYTOJIBHOM MapaJuICIICIIUIIC/IC

114 [lepnieHIUKyYNISIPHOCTD MPSIMON U
mockocty. [Ipru3nak
NEPIEHIUKYIIIPHOCTH TIPSIMOH U
TUIOCKOCTH

115 [lepnieH IUKyYNSIPHOCTD MPSIMOI U
mockocty. [Ipn3Hak
MEPIEeHIUKYIIPHOCTH TIPSIMON U
TUTIOCKOCTH

116 TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHINKYIISIPHON K
IJIOCKOCTH

117 [InmockocTH U nepreHINKyIIpHbIE UM
IIPsIMbIE B MHOTOTPaHHMKAX

118 [1nockocTu ¥ epneHANKYISIPHbIE UM
IpsiIMble B MHOTOI'paHHHUKaX

119 [lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHnue neprneHuKkyspa u3
TOYKH Ha MPSIMYIO

120 [lepnieHIuKynAp U HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa us3
TOUYKH Ha MPSIMYIO

121 Teopema o Tpéx nepneHANKYIsIpax
(npsiMast u oOpatHas)

122 Teopema o Tpéx nepneHANKYIsIpax
(npsiMast u oOpatHas)

123 Yron Mexay CKpeIMBarOIIUMHUCS




IPSAMBIMHA

124

[Tonck mepreHIuKyIIPHBIX TPSMBIX C
MTOMOIIIbIO IEPIEHAUKYIISIPHBIX
IJIOCKOCTEH

125

OpToroHajabHOE IPOEKTUPOBAHUE

126

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
IIPABUIBHON MHUPAMHU/BI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH

POl

127

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

128

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUIN B MHOTOTpaHHHMKAX

129

IIpu3Hak nepneHmKyJIspHOCTH
IIPSIMOM M TNIOCKOCTH KAK CJIEJICTBHE
CUMMETpUU

130

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH J0 IIJIOCKOCTH

131

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCcTOSHUM OT TOYKH JO IJIIOCKOCTH

132

CriocoObl OIyCTUTh NEPIEHANKYISAPDIL:
CHUMMETpPHS, CIBUT TOYKHU T10
IapaJuIeIbHON NIPSIMOU

133

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUN

134

KonTponbnas padbota "B3aumnoe
pacrioyio’keHue MPsIMbIX U MIIOCKOCTEN
B ITpocTpaHcTBe"

DJieMeHThl KOMOMHATOPUKH (4 1)

135

KomM0OuHaTopHOE paBUI0 YMHOXKEHUS.
IlepecTaHoOBKHU U pakTOpHAI

136

Yucno couerannid. TpeyroJbHUK
[Tackains

137

®opmyna ounoma HeroToHa

138

KonrtponsHast padora Nel: "I'padpsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOMHaTOpHKa"

Jlorapudpmuueckas ¢pynkuus. Jlora

HpMUYecKHne

paBHeHus (18 1)

139

Jlorapudwm yucna. CBoiicTBa
norapudpma

140

Jlorapudm yucna. CBoiicTBa
norapudpma

POl

141

Jlorapudwm yucna. CBoiicTBa
norapudpma

142

JlecATUYHBIEC U HATYypAIbHbIC
Jorapupmbl

143

JlecATUYHBIC U HATYypaAIbHBIC
sorapupmbl




144 [IpeoOpa3oBanue BBIPAKEHHIA,
COZIepIKAIHX JIOTapUPMBI

145 [IpeoOpazoBaHue BEIpaXKEHUH,
COJIePIKAITHX JIOTApU(DMBI

146 [IpeoOpazoBaHue BEIpaXKEHUH,
COZICPIKAIIKX JIOTapUPMBI

147 Jlorapudmuueckas GyHKIUs, €€
CBOWCTBA U TpaduK

148 Jlorapudmuueckas GyHKIUs, €€
CBOWCTBA U TpaduK

149 Hcnons3oBanue rpaduka QyHKIUN 1715
penieHusl ypaBHEHUN

150 Hcnons3oBanue rpaduka GyHKIUN 1715
pelieHusl ypaBHEHUN

151 Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUYECKUX YPaBHCHHUI

152 Jlorapudmuueckue ypaBHEHHS.
OCHOBHbBIE METO/IbI PEeILICHUS
JOTapu(PMUYECKUX YpaBHECHUI

153 Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUYECKUX YPaBHECHHUN

154 PaBHOCHIIbHBIC TIEPEXOIBI B PEIICHUHT
Jorapu(MUUECKUX ypaBHEHUIN

155 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUT
JIOrapu(PMUUECKUX ypaBHEHUI

156 KonrtponbHas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBueHus"

Yrabl u paccrosinus (16 1)

157 IToBTOpEHME: Yron MeXAy NpSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJbHHKE,
TeopeMa KOCHHYCOB

158 IloBTOpEHME: Yron Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

159 ['eomeTpuyeckre METOAbI BHIYUCICHUS
yria MeXIy IpsIMbIMU B
MHOTOTpaHHUKAX

160 JIByrpannsbiit yroy. CBOMCTBO
JUHEHHBIX YTTIOB IBYTPAHHOTO yTiia

161 [IepnenquKynsipHbIE IIOCKOCTH.
CaolicTBa B3aUMHO
MIEePIEeHIUKYJISIPHBIX TIOCKOCTEN

162 [Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
nepeceyeHust IByX MIOCKOCTeH




MEPIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

163 [IpssMoyronbHbIN napasuieenunes;
KyO; M3MepeHus, CBOHCTBA
IPSMOYTOJIBHOTO Napajuleenunesa

164 Teopema o nuaroHanm
MPSIMOYTOJIBHOTO TIapaJuIeyIeuIe1a U
CIIEIICTBUE U3 HEd

165 CrepeomeTprUecKUe U TIPHUKIIAHBIC PO
3aJla4d, CBS3aHHBIC CO B3AUMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

166 [ToBTOpEHUE: CKpEIIMBAIOLIHECS
npsiMble, apauielIbHbIC TNIOCKOCTHU B
CTAHJAAPTHBIX MHOT'OI'PaAHHUKAX

167 [Tapa mapanienbHBIX TUIOCKOCTEH Ha
CKPEIIHUBAOIINUXCS TPSIMBIX,
paccTosIHUE MEXKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAIHSIX

168 PaccrosiHue OT TOYKH 10 IJIOCKOCTH, POIII
paccTostHKUE OT MPAMOM [0 TIOCKOCTH

169 Boruncnenue paccTossHUN MEXIy
CKPEIIMBAIOIIMHUCS TPSIMBIMU C
MTOMOIIIBIO TIEPIICHIUKYIISIPHON
TUIOCKOCTH

170 TpéxrpaHHblil yroi, HepaBeHCTBa IS
TPEXTPaHHBIX yrioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

171 DneMeHTHI CPepruyecKoil reoOMeTpHH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

172 KontponbHast pabota "Yrisl u
paccrosiHus"

Cepun nociaegoBarenbHbIXx HenbiTaHui. UcnbiTanusa bepnynim. Ciy4yaiinbiii BbIOOp U3
KOHEYHOM COBOKYNHOCTH (5 4)

173 bunapHbIi ciy4aiiHbIN OBIT
(ucnbITaHue), ycrex U Heyaya.
HeszaBucumele ucnsitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH /IO TIEPBOTO
ycrexa

174 Cepusl HE3aBUCHMBIX UCIIBITAHUM J10
IIEpPBOTO yclrexa

175 Cepust HE3aBUCUMBIX HCTIBITAHUMA
bepuymim

176 CrnyyaitHbiii BBIOOp U3 KOHEUHOU
COBOKYITHOCTHU

177 [IpakTuueckas pabota c
MCIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIHUI]

Tpuronomerpuyeckne BbIpakeHUs M ypaBHeHus (22 1)




178

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

179 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIOBOI0 apryMeHTa

180 ApKCcHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOI0 apryMeHTa

181 ApKCHHYC, apKKOCHUHYC U apKTaHT'E€HC
YHCIIOBOTO apTyMEHTa

182 TpuronomeTpuueckas OKPYKHOCTb, PO
oTpeJieIeHue TPUTOHOMETPHUYECKUX
(YHKIMH YUCIOBOrO apryMeHTa

183 Tpuronomerpuyeckas OKpyKHOCTb,
OIpeJieIeHue TPUTOHOMETPUUYECKUX
(YHKIMH 9MCIOBOTO apryMEeHTa

184 OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopmybl

185 OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopmyIbl

186 OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopmyIbl

187 OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopmyIbl

188 [IpeoOpaszoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUI

189 [IpeoOpaszoBanue
TPUTOHOMETPHUYECKUX BhIPAKEHUI

190 [TpeoOpaszoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUH

191 [IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUH

192 Pemenue TpuroHoMeTpruuecKUx
ypaBHEHUH

193 Perrenne TpUroHOMETpHUUECKUX
ypaBHEHUH

194 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUH

195 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUU

196 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI

197 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI

198 Pemenne TpuroHoMeTpuuecKux POII
YpaBHEHUI

199 KonrponsHas pabora:
"TpUroHOMEeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHHS"

MHuororpanauku (7 4)
200 | Cucremarmsauus 3Hanumit




"MHOrorpaHHuK 1 €ro 3J1€MEHTHI"

201

[Tupamuna. Buasl nupamu.
IIpaBunbHas nupamMua

202

[Tpuszma. [Ipsimast u HaKIOHHAA
nipusMmsbl. [IpaBusibHas npuzma

203

[IpssmMo#t napaienenunesn,
IPsIMOYTOJIbHBIN Napajuienenunes, Kyo

204

Brinykisie MHOTOrpanHuku. Teopema
Ditnepa

205

Brinykisie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIE U
MOJTYITPaBUIIbHBIE MHOTOI'PaHHUKHU

206

KontposnsHas pabora
"MHororpanHuku"

Cepun

nocJe10BaTeJbHbIX HenbiTaHuil. UcnibiTannsa bepuyiuin. Ciny4aiiHbiii BbIOOpP U3

KOHEYHOM COBOKYNHOCTH (7 1)

207

Cnyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacrnpeeneHus

208

Onepanuu Haja cay4alHbIMU
BenuuuHaMu. [Ipumepsl
pacupeneneHnid. bunapHas ciydaiiHas
BEIMYMHA

209

I'eomeTpuueckoe pacnpeneneHue.
bunoMuanibHOE pacnpeneseHne

210

MatemaTuueckoe 0XKHUIaHnue
ciydaiiHo# BennyuHbl. COBMECTHOE
pacrpeneiieHue AByX CIy4alHbIX
BEJINYUH

211

HesaBucumeble ciydyaiiHble BEJIMUMHBI.
CaolicTBa MaTEMaTHIECKOTO
oxuaanusg. Matematuueckoe
OXKuJaHue OMHApHOU ciryyaiiHOM
BEJIMYMHBI

212

MaremaTudeckoe OKHIaHue
TeOMETPUUYECKOTO U OWHOMHATTLHOTO
pacrnpeeneHui

213

Z[I/ICHepCI/IH " CTaHOApTHOC
OTKJIIOHCHHEC

IlocaenoBareapHocTu U nporpeccuu (10 4)

214

IlocnegoBaTenbHOCTH, CITOCOOBI
3aJIaHUA ITocieoBaTeabHOoCTeER. MeTo1
MaTeMaTUYeCKOU WHTYKIIUN

215

MOHOTOHHI)Ie )41 OFpaHI/I‘—IeHHBIe
nocneaoBareabHoCcTU. McTopus
aHan3a 0ECKOHEUHO MAaJIbIX

216

Apudmernueckas Iporpeccus

217

I'eomeTpuyeckas nporpeccust

218

beckoneuHo yObIBaromias




rCOMCTPHUYICCKAs MMPOrpCCCUd

219 CyMMa GeckoHEeYHO YOBIBarome
TE€OMETPHUYECKON MPOTrpeccuu

220 JIMHEHHBII U SKCIOHEHIIAAIbHBII
poct. Yucino e. Dopmyiia CI0KHBIX
IIPOLICHTORB

221 JIMHEHHBII U SKCIOHEHIIAAIbHBII
poct. Hucio e. @Popmyiia CIOKHBIX
ITPOLICHTORB

222 Hcnons3oBanue nporpeccuu Jist
peleHHsI peabHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa

223 Kontposbnas pabora:
"[locnegoBarenbHOCTH U IPOrpeccuu’”

BekTopsl B mpocrpancrse (13 4)

224 [lonsiTHEe BeKTOpa HA IJIOCKOCTH U B
POCTPaHCTBE

225 CymMma BEKTOpOB

226 Pa3nocTh BekTOpOB

227 [TpaBuio mapasmienenumnena

228 YMHOXEHHE BEKTOpa Ha YHCIIO

229 Pasnoxxenue BekTopa 1o 0azucy Tpeéx
BEKTOPOB, HE JIXKAIIUX B OJTHOM

TUIOCKOCTH
230 CkaysipHOE TTPOU3BEICHUE POII
231 Brruncnenue yria Mexy BEKTOpaMu B

MIPOCTPAHCTBE
232 IIpocreiimme 3a1a4u ¢ BEKTOPaAMH POII

233 IIpocreiimue 3a1auu ¢ BEKTOPAMH

234 [Ipocreiimue 3a1aun ¢ BEKTOpaMu

235 IIpocreiimue 3a1a4u ¢ BEKTOPaAMH

236 Jlucriepcust OMHAPHOM CitydaitHON
BennurHbl. CBOMCTBA TUCTIEPCUH

Cepuu nocienoBateabHbIX ucnbiTaHui. UcnbiTanus (6 1)

237 MareMmaTudeckoe 0KuIaHue
MIPOU3BEICHUS U JUCIICPCHUS CYMMBI
HE3aBHCHMBIX CIYYalHbBIX BETUMYHH

238 [IpakTuueckas pabota c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

239 Jucnepcust OMHOMHUATBHOTO
pacrpenenenus. [IpakTuueckas padoTta
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TabJInI

240 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU

241 KonrtponbHast pabora Ne2:
"Ucnbitanusa beprymum. CiydaiiHbie
BEJIMYMHBI U pacnpeseneHus”

242 O000IIIEHNE U CUCTEMATHU3AIIHS




‘ 3HAHUU

HenpepbiBable pynkuuu. IlpousBognas (20 4)

243 HenpepbiBHble QYHKIUT U UX
CBOMCTBA

244 Touka pa3pbeiBa. ACUMITOTHI Tpad)KOB
byHKIUH

245 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpEe3Ke

246 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpEe3Ke

247 Metoa UHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB

248 Metoa MHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB

249 Metoa MHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB

250 [TpumeHeHne CBOWCTB HETIPEPBIBHBIX
GYHKIMIHA 715 pereHus 3a1a4

251 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
(bYHKIMIA 715 penieHuns 3a1a4

252 [lepBas u BTOpasi npou3BOAHbBIE
byHKIIMU

253 Omnpenenenne, reOMETPUIECKUNA CMBICIT
MPOU3BOIHOMN

254 Omnpenenenne, GU3NIECKUN CMBICTT
MPOU3BOIHOMN

255 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIMU

256 VYpaBHeHHE KacaTebHOU K TpaduKy
byHKIIMU

257 IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMIA

258 IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMIA

259 IIponsBoHas CyMMBI, TPOU3BEACHMUS,
9aCTHOTO ¥ KOMITO3UIMH (DYHKIIUH

260 IIponsBoHas CyMMBI, TPOU3BEACHMUS,
9aCTHOTO ¥ KOMITO3UIMH (DYHKIIUH

261 IIpon3BoHas CyMMBI, TPOU3BEACHMUS],
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIUH

262 ITpoBepounas paboTa 1o teme
"[IponsBogHas"

IHosTopenue (10 u)

263 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHu# no TeMe ""B3anmHoe
pacroyio’keHue MpsIMbIX B
IIPOCTpaHCTBE"

264 O000I11IeHIE U CUCTEMATU3ALIUS

3HaHui o teme "[lapannenbHOCTh




IIPSIMBIX U INIOCKOCTEN B
npocTpaHcTse"

265 O06o001IeHne U cUCTeMaTU3aIUS
3HaHUH MO TeMe
"IlepneHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

266 WroroBas koHTpoOJIbHAS paboTa

267 O06o001IeHre U cHCTeMaTH3aIus
3HaHUi 1o Teme "MHororpaHHUKu"

268 [ToBTOpeHue, 060061IeHNE,
cHUCTEMaTH3alMs 3HaHUH 110
teme"YpaBHeHUS"

269 [ToBTOpEeHME, 0000IIECHNE,
cuUcTeMaTu3alus 3HaHUH 110 TEME
"OyHKuMN"

270 [ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Tpuronomerpus"

271 [ToBTOpEeHME, 0000IICHNE U
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Tpuronomerpus"

272 [ToBTOpenue, o6o01IECHNE,
CHCTEMAaTH3allMsl 3HAHUH 10 TEMeE
"[IponzBoanas”

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 212

IHOYPOYHOE IINTAHUPOBAHME 110 MATEMATHUKE

11 KJIACC
Neni/n Tema Konu4yecTtBo | JJIeKTpOHHBIE
4acoB uudgposbie
o0pa3oBaTte/ibHbIE
pecypcsbl
HccaenoBanue GpyHKIMiA ¢ MOMOIIbLIO NPOU3BOAHOM (224)
1 [IpuMeHeHne Mpon3BOJHOM K

UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

2 [IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

3 [IpumeHneHne Mpou3BOIHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTh M OKCTPEMYMBI

4 [IpuMeHeHne MpOU3BOJHON K
nccaea0BaHuio PyHKIMI Ha




MOHOTOHHOCTB U 3KCTPCMYMBbI

[Ipumenenne npou3BOHON K
WCCIICIOBAaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB M 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOJHOM K
HCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIMK Ha OTpE3Ke

10

Haxoxxaenue HarnOoIbIIero u
HAaUMEHBIIIETO 3HAUYEHUS HENPEPBIBHON
(GYHKLIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMK Ha OTpE3Ke

12

Haxoxxaenue HanOoIbIIero u
HAaMMEHBIIIETO 3HAUYEHUS HENPEPHIBHON
(GyHKLIMU Ha OTpE3Ke

13

[IpuMeHeHne MpON3BOIHOM IS
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a]ja4ax

14

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a]ja4ax

15

[Ipumenenne npou3BOJHOM IS
ONPEACIICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GopMyIIoit

16

[IpuMeHeHne MpOU3BOIHON IS
OIIpEAEIIEHUSI CKOPOCTH U YyCKOPEHUS
polecca, 3alaHHoro GopMyson

17

Komnozunus pyHKumit

18

Komnoszunus ¢pyHkimit

19

Komnozunus pyHkimi

20

I'eomeTpuueckue o6pas3sl ypaBHEHUN
Ha KOOPAMHATHOM MJIOCKOCTH

21

I'eomeTpuueckue o0pas3sl ypaBHEHUN
Ha KOOPJIMHATHOM MJIOCKOCTH

22

Konrtponsnas pabdora: "HccrnenoBanue
(GYHKIMI ¢ TOMOIIBIO0 MPOU3BOTHON"

Ananutudeckasi reomerpus (15 4)

23

‘ IToBTOpenue TeMsl "KoopanHaTsl




BEKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

24 [ToBTOpenue Tembl «CkanspHoe
IIPOU3BEJCHUE BEKTOPOBY
25 IToBTOpenue Tembl «Bbr4uCiIeHHE yriia PoOUI
MEX]ly BEKTOpPaMH B IPOCTPAHCTBE»
26 [ToBTOpeHue TemMbl "YpaBHEHNE
IPSIMOM, IPOXOIAILEH Yepe3 ABe
TOYKH"
27 VYpaBHeHUE IJIOCKOCTH, HOPMAaJb,
ypaBHEHHE IJIOCKOCTU B OTpe3Kax
28 YpaBHEHHE IIIIOCKOCTH, HOPMAJIh,
ypaBHEHHE IJIOCKOCTU B OTpe3Kax
29 BexTopHoe npounsBeieHue
30 JIunelinble HEPABEHCTBA, INHEHHOE
IPOrpaMMHUPOBAHUE
31 JIuneliHbIe HEPABEHCTBA, JIMHEHHOE
IPOrpaMMHUPOBAHUE
32 AHanuTHYeCKue METO/Ibl pacyéra yria
MEXy IPSIMBIMH B MHOTOTpaHHHKaX
33 AHanuTuyeckue MeTobl pacuéra yria PoOI
MEX]y IJIOCKOCTSIMU B
MHOTOTpaHHHKaX
34 dopMya pacCTOSIHUSA OT TOUKH J10 POl
TUIOCKOCTH B KOOPJMHATAX
35 HaxoxxaeHue pacCTOsHUM OT TOUKHU 10
TIJIOCKOCTH B Ky0Oe
36 HaxoxxaeHue paccTossHuil OT TOUKU 10
TUTIOCKOCTH B NPABIIILHON TTHPaMHJIE
37 KonrtponbHast pabota "AHanutuueckas
TeOMETPHS
3akoHn 00abmMx yucesa (5 4)
38 Hepasencro YeObimena. Teopema POIII
YeonieBa. Teopema bepnyinu. 3akon
OOJIBIIINX YHCell
39 Hepagencro YeObimena. Teopema
Yeosimena. Teopema bepuymu. 3akon
OOJIBIIINX YHCell
40 Hepasencrso Yebnimena. Teopema
Yeonimera. Teopema bepuysu. 3akon
OO0JIBIINX YHCeN
41 Br160pouHbIi METO MiCCIIeOBAaHUN
42 [IpakTuueckas pabota c
MCIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIHUI]
IlepBooOpa3nas u uarerpaJ (124)
43 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX
44 IlepBooOpazHbIe 37IEMEHTapHBIX




¢ynkuuid. [IpaBuna HaX0XKAEHUSA
11epBOOOPA3HBIX

45

[TepBooOpazHbie AIeMEHTaPHBIX
¢dbynkuumii. [IpaBuia HaxoXKaeHUS
11EpBOOOPA3HBIX

46

Hurterpan. ['eomeTprudeckuii CMbICT
WHTErpaja

47

Brrunciienue onpeneséHHOro
uHTerpana no gopmyne Horotona-
JleitOHuma

48

Beruncienue onpenenéHHOro
uHTerpaia no gopmysne Hetorona-
JletiOuuIa

49

IIpuMeHeHne nHTErpasa Ui
HaXO0XACHUS IIJIOIAAEH MIIOCKUX

¢uryp

50

[IpuMeHeHne uHTETpaIa I
HaXO0XIeHUd 00BEMOB
F€OMETPUUYECKHX T

51

[Ipumeps! perieHun
b depeHInaIbHbIX YpaBHEHHH

52

[Ipumeps! perieHun
b depeHInaTbHbIX YpaBHEHHH

53

MaremaTuueckoe MOAECIMPOBAHUE
peabHBIX MPOLIECCOB € MTOMOILBIO
Qg QepeHIranbHbIX ypaBHEHUH

54

KonTponsnas pabora:
"[TepBooGpa3Has u uHTErpan”

POII

IloBTOpEeHue, 06001eHNEe U cucTeMaTH3anus 3HaAHU# (154)

55

Ceuenns MHOT'OI'PpaHHUKOB:
CTaAaHJAAPTHBIC MHOTOI'PaAaHHHUKH

56

Ceuenns MHOT'OT'PAaHHUKOB: MCTOX
CJICI0B

57

Ceuenns MHOT'OT'PpaHHUKOB:
CTaHAAPTHBIC IIJIOCKOCTH, IIEPECCCUCHU A
IPpSAMBIX U ILIOCKOCTEH

58

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
MapaJIJIEIbHbIE CEYEHHUSI

59

[TapamtenpHble NpsMBbIE U MIJIOCKOCTH:
pacy€T OTHOLICHUHN

60

[TapatenpHbIe NPSAMBbIE U IIJIOCKOCTH:
YTJIBI MEXY CKPEIIUBAIOIIMMUCS
IPSIMBIMU

61

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITapbl
MEPIEHUKYISIPHBIX TUIOCKOCTEN U
MIPSAMBIX

62

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX




NEPIEH JUKYIISIPAX

63 [TepnenuKyIsIpHBIC TPSMBIC U PO
TJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKaX

64 [ToBTOpenue: miomau

MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
Ionaiel, CoOoopaxeHust moao0us

65 [ToBTOpEHME: MIOMAAH
MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
Ionael, CoOoopaxeHust moa00us

66 [ToBTOpEHME: TUIOIAAM
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI01IA 1N, COOOPaKEHHSI TIOT0OMS

67 [Inomanu ce4eHnii MHOTOI'PaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaxxeHus MoA00us

68 [Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXe€HUs MOA00HS

69 Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

DJIeMEeHThI MATEMATHYECKON CTATUCTUKH (64)

70 I'enepanibHas COBOKYIHOCTD U
cilydaiiHas BbIOOpKa. 3HaAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeJHero 1 Jucnepcun
reHepaJIbHON COBOKYITHOCTH C
MTOMOLUIbIO BEIOOPOYHBIX
XapaKTEePUCTHK

71 I'enepasibHast COBOKYITHOCTb U
ciydaiiHas BbIOOpKa. 3HaAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeJHero 1 Jucnepcun
TFE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX

XapaKTEPUCTHK
72 OneHnBaHue BEPOSTHOCTEN COOBITUI

0 BBIOOpKE
73 [[CraTuctnueckas runoresa. [lpoBepka POl

MIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX pacnpeieIeHuin

74 [[CraTtuctnueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C MOMOILBIO
CBOMCTB M3YUYEHHBIX pAaCIpPECIICHUN

75 [IpakTuueckas pabora c
MCIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIHUI]

I'pad¢uku Tpuronomerpuyeckux pynkuuii. Tpuronomerpnueckue HepapeHcrsa (144)




76

Tpuronomerpuueckue GyHKINH, HX
CBOWCTBA U TpapuKu

77

Tpuronomerpuueckue GyHKINH, HX
CBOWCTBA U TpapuKu

78

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpaMKu

79

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpaMKu

POl

80

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpaMKu

81

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYCCKON OKPYKHOCTH

82

OT100p KOpHEH TPUTOHOMETPUYECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

83

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH

84

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

85

Pemenue TpuroHomMeTpu4eCKuX
HEPABEHCTB

86

Pemenue TpuroHomMeTpu4eCcKux
HEPABEHCTB

87

Pemenue TpuronomeTpudyeckux
HEPABEHCTB

88

Pemenue TpuronomeTpudyeckux
HEPABEHCTB

89

KonrtponsHas padora: "['paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuieckue HepaBeHcTBa"

O0bém mHororpannuka (174)

90

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauleenunesaa

91

3amaun 06 yaABOeHUU Kyda, O
KBaJIpaType Ky0a; 0 TPUCEKIUH yria

92

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO TTapaJuIeIIeITHIe /1a

93

[IpuknanHble 3a1a4u, CBSI3aHHBIC C
BBIUMCIIEHHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuieNienune/ia

94

O6BbEM psIMON TPU3MBI

95

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
IIPSIMOY ITPU3MBI




96 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
00BEMOM MIPSIMOH MPU3MBI

97 Brruuciienne 06EMOB Tell C TOMOIIBIO
onpenenéHHoro uHaTerpaita. Oobém
HAKJIOHHOM IPU3MBbI

98 Brrancienre 00bEMOB TEJI C IIOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
TUPAMUJIBI

99 dopmyna 00bEMa TUPAMUIBI.

OTtHomeHNe 00HEMOB TUPAMU]T C
00IIIM yTIIOM

100 ®opmyna 00bEMa MUPaAMHUIBL.
OrHoueHne 00bEMOB MUPAMUTI C
O0IIKM YTTIOM

101 CrepeomeTpuueckue 3a1auu, POl
CBSI3aHHBIE ¢ 00bEMaMU HAKJIOHHOM
TIPU3MBI

102 CrepeomeTrpHuyecKme 3a1auu,
CBsI3aHHbIC C 00bEMAaMH THPAMUJIBI

103 [Ipuknagueie 3aga4u 1Mo TEME
"O0BEMBI TeN", CBSI3aHHBIC C 00BEMOM
HAKJIOHHOHN IPHU3MBbI

104 [Ipuknagabie 3a1a44 10 TEME
"O0BEMBI Te", CBA3aHHBIE C 00BEMOM
A PAMHIBI

105 [Mpumenenne 00bEMOB. Brraucienue
paccTosHUS A0 TUIOCKOCTH

106 KontponsHas padora "O0béM
MHOTOTpaHHHKA"

HenpepbiBHbIE ciy4yaiiHble BeJMYMHBI (pPacnpeaesieHus ), IOKa3aTeJbHOE U
HOpMAaJibHOE pacnpenenenus (44)

107 IIprmepsl HENIPEPBIBHBIX CIIy4aliHBIX
BeTMYMH. OYHKITUS TIIOTHOCTH
BEPOSITHOCTH

108 PaBHOMEpHOE pacnipenencHue.
[Tpumeps! 3a1a4, MPUBOASAILIUX K
IIOKA3aTeIbHOMY U K HOpPMAJIbHOMY
pacnpeeneHusM

109 OyHKIMS ITIOTHOCTH BEPOSITHOCTH
M10Ka3aTeJIbHOTO pacipeeiIeHus

110 OYHKIUS ITIOTHOCTU BEPOATHOCTH
HOPMAaJIbHOTO pacIlpeaesIeHUst

HppaunonanbHbie, NOKa3aTeJbHbIE U JIOrapu(pMHUUeCKHe HEPABEHCTBA
(244)

111 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

112 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

113 OCHOBHBIE METO/IbI pEHICHUS




IMOKa3aTCJIbHBIX HCPABCHCTB

114 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeJIbHBIX HEPaBEHCTB
115 OCHOBHBIE METO/IbI pEIICHUS
norapu(MIUIECKUX HEPABEHCTB
116 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(MUUECKUX HEPABEHCTB
117 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUECKUX HEPABEHCTB
118 OcCHOBHBIE METO/BI PELLIEHUS
Jorapu(MUUECKUX HEPABEHCTB
119 OCHOBHBIE METO/BI PELLIEHUS
MppallMOHANILHBIX HEPABEHCTB
120 OCHOBHBIE METO/BI PELLIEHUS
MppallMOHAIILHBIX HEPABEHCTB
121 OCHOBHBIE METO/IbI pEIICHUS
UppallMOHAIILHBIX HEPABEHCTB
122 OCHOBHBIE METO/BI PELICHUS
UppallMOHAIILHBIX HEPABEHCTB
123 I'paduueckne MeToabI PEIICHHS
MppaIMOHAILHBIX YPaBHEHHH
124 I'paduueckne MeTOaBI PEIICHHS
MppaIMOHAILHBIX YPaBHEHHH
125 I'paduueckne MeToabI PEIICHHS
II0KA3aTENbHBIX YPAaBHEHUI
126 I'padmueckue MeToabl pemeHus POl
ITOKA3aTENIbHBIX YPAaBHEHMI
127 I'paduueckue MeTo bl peLIeHUs
JOTapu(PMUYECKUX YpaBHEHUIM
128 I'paduueckue MeTo bl peLIeHus
JOTapu(PMUYECKUX YpaBHEHUM
129 I'paduueckue MeToabI peIICHUS
Jorapu(MUYECKUX ypaBHEHUI
130 I'padmyaeckue MeToap!
pellIeHus MTOKa3aTeIbHbIX U
JOTapu(PMUYECKUX YpaBHEHUIM
131 I'padpuueckue MeTo b1
pelIeHHs TOKa3aTebHBIX U
Jorapu(MUYECKUX ypaBHEHUIN
132 I'paduueckue meToapl
pEelIeHUs TOKa3aTeIbHBIX U
JOTapu(PMUIECKUX YpaBHCHUN
133 I'paduueckue MeTo b1
peIIeHHsI TOKa3aTebHBIX U
Jorapu(MUYECKUX ypaBHEHUI
134 KonTponsHas pabora:

"HppannoHaibHble, TOKa3aTeIbHbIE U
jorapu@muueckre HepaBeHcTna"

Tena Bpamenus: (24 4)




135

Hunuuapudeckasi TOBEPXHOCTb,
oOpa3syromue NUIHHIPHIESCKON
MMOBEPXHOCTHU

136

Humuaap. [psimoit kpyroBoii
uunuaap. [lnomans noBepxHocTu
WIMH]IpA

137

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn
nosepxHoctu. Konyc

138

CeucHue KOHYCa IIJIOCKOCTBIO,
HapaHHCHBHOﬁ IIJIOCKOCTH OCHOBAHU A

139

Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

140

[Tnouianp 60KOBOM OBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

POUI

141

[Tnomanp 60KOBOM NOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

142

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOECHUEM CEYEHUM LUIMHAPA,
KOHYycCa

143

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOECHUEM CEYEHUI HUINMHAPA,
KOHYycCa

144

HpI/IKJIaI[HI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

145

HpI/IKHaI[HHC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

146

Cdepa u map

147

ITepecedenue cdepsl u mapa ¢
ockocThio. Kacanue mapa u cepbl
IJI0CKOCTBI0. By u n3o0paxkenue

148

Ilepeceuenue cepsl 1 mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paxenue

149

VYpasuenue chepsl. [Lnomans chepsl u
e€ yacren

150

CummMmetpus cepsl U 1mapa

151

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM

152

CrepeoMmeTpuiecKHe 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM

153

[TpuknagHelie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom




154 IToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BHIYMCIIEHUS B
OKPY>KHOCTH, CTaHJapTHbIE 10100Us

155 Pasnmuunasle koMOUHALIMY TE
BpAaIICHUs 1 MHOTOTPAHHHUKOB

156 3amaun 1o Teme "Tesna ¥ MOBEPXHOCTH
BparieHus"

157 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

158 Konrponsnas padora "Tena u
MOBEPXHOCTH BpalieHus"

Pacnpenesienue Ilyaccona (2 )

159 ITocnenoBaTeIbHOCTH OMUHOYHBIX
HE3aBUCUMBIX coObITHI. [Tpumep
3a/1a4u, TPUBOISIICH K
pacupenenenuto [Tyaccona

160 [IpakTrueckas padoTa ¢
WCIIOJIb30BAHNUEM DJICKTPOHHBIX TAOJIHIL

Kommuexcubie yncia (10 v)

161 KommiekcHbie uncna. Anredpanydeckas
Y TPUTOHOMETPHUYECKasi (POPMBI 3aITHCH
KOMIIJIEKCHOTO YHCIIa

162 KommiekcHbie uncna. Anredpanydeckas
Y TPUTOHOMETPHUYECKasi (POPMBI 3aITHCH
KOMIIJIEKCHOTO YHCIIa

163 Apudmerndeckue orneparuu ¢
KOMIUICKCHBIMU YHCIIAMHU

164 Apudmernueckue oneparum ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

165 N300pakeHre KOMIUIEKCHBIX YHCell Ha POLI
KOOPJMHATHON TNIOCKOCTH

166 N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHON TNIOCKOCTH

167 ®opmyna Myaspa. Kopau n-oi POLI
CTETIeHN M3 KOMIUIEKCHOTO YHCIIa

168 ®opmyna Myaspa. Kopau n-oi
CTETIeHU M3 KOMIUIEKCHOTO YHCIIa

169 [IpuMeHeHrne KOMIUIEKCHBIX YHCEIT JTst
penieHus GU3NUECKUX
TCOMETPHUYCSCKUX 3a71a4

170 KontponsHas padora: "KomriuiekcHbie
gucia'

Ilnomaau MOBEPXHOCTH M 00bEMBI KPYIJIBIX TeJa (9 u)

171 06vem mumHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMH]IpA

172 Brraucienne 00bEMOB TEII C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYyCa

173 ITmowaau OOKOBOM U MOJIHOM




ITOBCPXHOCTHU KOHYCA

174 CrepeomeTpHryuecKHe 3a1a9H,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
WIMHAPA, KOHYyCa

175 [Ipukitagueie 3aga4u 10 TEME
"OOBEMBI M TUIOIIAH TTOBEPXHOCTEH
ten"

176 OO0BEM 1Iapa U mapoBOTO CEKTOpa.
Teopema 006 00bEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C BBIYKMCIIEHHEM 00BHEMOB
rapa, mapoBOro CETMEHTA U IapOBOT0
CeKTOpa

177 [Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C 00BEMOM
mapa ¥ 1miomajsio cepsl.
CooTHOIIEHHS MEX Y IUIOIAIIMU
MOBEPXHOCTEH U 00bEMAMH MOTIOOHBIX
TeJ

178 [TogoOHEbIe TENa B MPOCTPAHCTRE.
N3menenue o0bEéMa 1pu o 1001mu.
CrepeomeTpruecKkue 3a1a4m,
CBSI3aHHBIC C BBIYUCIEHHEM 00BEMOB
TEJ | TJIOMA/IeH TOBEPXHOCTEH

179 Kontponbnas padota "[lnommanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"

CBs3b MeKIY CIYyYaHHBIMH BeJIMYHHAMH (6 1)

180 KoBapuanust 1Byx ciy4aifHbIX
BennunH. KoauuueHT koppensuuu

181 CoBMecTHBIE HAOIIOIEHUS IBYX
BEJIMYHMH

182 Bri6opounsii k03 durineHt POLI
KOPpEIsIuu

183 Pa3znnumne Mexny TMHEHHOH CBS3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBS3bIO

184 JIuneliHas perpeccust

185 [IpakTuueckas pabota c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

Harypajbhblie u nesbie unciaa (10 u)

186 HatypanbHble 1 Lienble uncia

187 HatypanbHble 1 11enble uncna

188 [IpumeHeHne NpPU3HAKOB IETUMOCTH
EJIBIX YHCell

189 [IpumeHeHne NpPU3HAKOB IETUMOCTH
EJIBIX YHCell

190 [IpumeHeHne NpPU3HAKOB IETUMOCTH
nenbix yncen: HOJl u HOK

191 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJl u HOK




192 [IpuMeHeHne MpU3HAKOB ACIUMOCTH
IEJIBIX YUCEII: OCTATKH IO MOYJIIO

193 [IpumeHeHne NpU3HAKOB JEIUMOCTH
HEJIBIX YHCEJI: OCTATKHU T10 MOJTYJIIO

194 IIpuMeHeHHE NPU3HAKOB ACIUMOCTH
LeJIBIX Yncell: aropuT™ EBkinga uis
pelIeHns 3a/1a4 B LEJIbIX YHCIAX

195 KonTpomnpnas padora: "Teopus memnbix
yucen"

JBuxenns (S 4)

196 JIBYOKEHUS MPOCTPAHCTBA.
OtoOpakeHusi. J|BI>KeHUS 1 paBEHCTBO
¢duryp. O6mme CBOMCTBA ABUKEHUN

197 Bunb! nBukeHui: napauieabHbIi
IIEPEHOC, LIEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CAMMETPHS, [IOBOPOT
BOKPYT NPSAMOU

198 [IpeobpazoBanus mompoowus. [Ipsmas u POII
cdepa Diinepa

199 I'eomeTprueckue 3a1auu Ha
PUMCHEHHE JBHKCHUS

200 KonrtpomnsHas pabora "BekTops! B
MpocTpaHcTBe”

0600menne u cucremarusanus 3Hanuii (11 1)

201 [IpencraBieHue JaHHBIX C TOMOLIBIO
TaOJIMI ¥ MarpaMM, OTHcaTeIbHas
CTaTHUCTHKA

202 OneITHI ¢ paBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUSMHU

203 Beruucnienue BeposiTHOCTEH cOOBITHI C
npuMeHeHueM Gopmyin

204 Beruuciienue BeposiTHOCTEH cOOBITHI C
MpPUMEHEHHEM Tpa(uyecKrx METOJIOB:
KOOp/AMHATHAs NpsMasi, 1epeBo,
nuarpaMma Ditiepa

205 CrnyuaiiHble BEIMUUHBI U
pacnpeeneHust

206 MateMmaTudeckoe 0KugaHue
CIIy4aiiHON BEJTMYUHBI

207 MareMaTH4ueCcKoe OKHIAHNE
CIIy4alHOM BEIMYHHBI

208 KonTposnbHas padota: "BeposSTHOCTL 1
CTaTUCTHKA

209 Brruncnenue BeposiTHOCTEN COOBITHI C
npUMeHeHueM (GopMyl U
rpadUyeCcKuX METOI0B

210 Brruucnienue BeposiTHOCTEH cOOBITHI C
npUMeHeHneM (HopMyI u
rpadMuecKux METOJI0B




211 CrnyuaiiHble BEIMUUHBI U
pacrpenenenusi. MateMaTu4eckoe
0’KMJAHUE CIYYATHON BEJIMYHUHBI

CucreMbl panMOHAJIbHBIX, MPPALMOHAJIBHBIX 0KA3aTeJIbHBIX H JIOrapu(PMHIECKUX
ypaBHenuii (12 4)

212 Cucrema ¥ COBOKYITHOCTh YPaBHCHHH.
PaBHOCWIJIbHBIE CHCTEMBI U CHCTEMBI

213 Cucrtema 1 COBOKYITHOCTh YPaBHEHHIA.
PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI

214 OCHOBHBIE METO/bI PELLIEHUS CUCTEM U
COBOKYITHOCTEH paliiOHaJIbHBIX
ypaBHEHUU

215 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM HMppalMOHAIBHBIX
ypaBHEHUH

216 OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHBIX
YpaBHEHUN

217 OCHOBHBIE METO/bI PEUICHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

218 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(MHUECKUX
YpaBHEHUI

219 OCHOBHBIE METO/bI PEUICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

220 [IpyMeHEeHNEe HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX o0aacTeil HayKu u
peanbHON )KU3HU, HHTEPIIPETAIIS
MOJTyYEHHBIX PE3yJIbTaTOB

221 [IpumeHeHHEe HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKu U
peanbHOMN KU3HU, MHTEPITPETAIUS
MOJTYYCHHBIX PE3yNIbTaTOB

222 [IpyMeHEeHNEe HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX o0aacTeil HayKu U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYEHHBIX PE3YJIbTaTOB

223 KonTponbnas pabora: "Crucrembl
panMoHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX
ypaBHeHui"

IloBTOpeHue, 00001meHue U cucremarusanus 3Hanui (17 4)

224 O6o06mtaromee nosropenue 11
MTOHSITUH U METOJIOB Kypca T€OMETpUH




10-11 kmaccoB, cucTreMaTH3aIus
3HaHuii: "[lapaisienbHOCTh TPSMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

225

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3alus
3HaHUM: "BekTopsl B mpocTpaHCcTBe"

226

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3alus
3HaHUM: "BeKTopbl B IPOCTPAHCTBE

227

O6o6maromee nosropenue 11
MOHATHM U METOJIOB Kypca reOMETpUU
10-11 kmaccoB, cucreMaTH3aIus
3HaHuii: "OO6beM MHOTOTpaHHHKA"

228

O6o061matomiee nosropenue 11
MOHATHH U METOJIOB Kypca r€OMETPUU
10-11 kmaccoB, cucreMaTH3aIus
3HaHuii: "OO0beM MHOTOTrpaHHHKA"

229

O6o061matomiee nosropenue 11
MOHATHH U METOJIOB Kypca reéOMETPUU
10-11 kmaccoB, cucreMaTH3aIus
3HaHuii: "Ilnomanyu moBepXHOCTH U
00BEMBI KPYTIIBIX T

230

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca re€OMETPUU
10-11 knaccoB, cucTeMaTH3alnsd
3HaHui: "[lomany NoBepXHOCTH U
00BEMBI KPYTJIBIX Te"

POII

231

Wrorosas koHTpoJIbHAs paboTa

232

Hrorosas KOHTPOJIbHAs pa60Ta

POII

233

[ToBTOpeHue, 0600IIEHNE U
CHCTEeMaTH3alvsl 3HAaHUH

234

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ POJIb B pPA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

235

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

236

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

237

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

238

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUHN KAK




HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

239

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMI

240

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

3agauu ¢ mapame

Tpamu (16 4)

241

ParnmonanbHble ypaBHEHHUS C
napameTpamu

242

ParonanbHble ypaBHEHHUS C
napameTpamu

243

ParonanbHble ypaBHEHHUS C
napameTpamu

244

HppaunoHanbHble ypaBHEHUS,
HEpAaBEHCTBA C IapaMeTpamu

245

HppannoHanbHble CUCTEMBI C
napameTpamu

246

[Toka3zaTenbHble ypaBHEHMUS,
HEPABEHCTBA C NapaMeTpamMu

247

Tloka3zarenbHbBIE CUCTEMBI C
rapamMeTpamMmu

248

Jlorapumuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

249

JlorapupmMuueckre CUCTEMBI C
napameTpamu

250

TpuronomeTpudecke ypaBHEHHUS C
napameTpamu

251

TpuronomeTpuueckre HEpaBeHCTBA C
rapaMeTpamu

252

TpuronomeTpuueckre CHCTEMBI C
napameTpamu

253

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYyalllil C MOMOILBI YPaBHEHUH C
rnapamMeTpamu

254

ITocTpoeHue u ucciaenoBaHnue
MaTe€MaTHYECKUX MOJENEN peaabHbIX
CUTYAaLUi C IIOMOLIBIO CUCTEM
YpaBHEHUH € TapaMeTPaAMH

255

ITocTpoeHue u ucciaenoBanue
MaTeMaTHYECKUX MOJENIEN peaabHbIX
CUTYaLUi C IIOMOIIBIO CUCTEM
YPaBHEHUH C apamMeTpaMu

256

KonrtponbHast pabora: "3anaun ¢




| mapamerpamu” |

IToBTOpeHue, 00001eHNE, cMcTeMaTH3anus 3HaHul (16 4)

257 [ToBTOpeHue, 060061IeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHUs "

258 [ToBTOpeHME, 0000IIECHNE,
cUcTeMaru3anus 3Hauui: "YpaBHeHus"

259 [ToBTOpeHME, 0000IIECHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
CucreMbl ypaBHEHHI"

260 [ToBTOpeHue, 060061IeHNE,
cHUCTEMaTH3aIs 3HAHHH:
"HepaBeHncrsa"

261 [ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3alus 3HAHMI:
"HepaBencrna"

262 [ToBTOpeHue, 0600mEeHNE,
cHUCTEMAaTU3aIs 3HAHHH:
"HepaBencrsa"

263 [ToBTOpEeHME, 0000IIECHNE,
CHCTEMAaTHU3allUs 3HAHU:
"I[IpousBoaHas u e€ npumMeHeHue"

264 [ToBTOpeHue, 06001IIeHNE,
CUCTEMATU3ALMS 3HAHUMN:

"[Ipon3BojiHas u €€ npumMeHeHue"

265 [ToBTOpeHue, 0600IEeHNE,
cucTeMaTHh3alys 3HaHUM:
"[Ipon3BojiHas U €€ mpuMeHeHue"

266 [ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

267 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuuu’

268 [ToBTOpeHme, 0600mEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuuu’

269 [ToBTOpeHme, 0600IEeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuuu’

270 Wrorosast koHTpOsbHAs paboTa

271 HTorosasi KOHTpOJIbHAs paboTa

272 [ToBTOpenue, 060061IeHNE,
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 212

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET




