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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no MaTeMaTuke yriyOJEHHOTIO YPOBHS U1 OOY4arOIIUXCsl HA YPOBHE
cpenHero obOmero oOpa3zoBanus pa3paborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TNPEABABISIEMBIX K MaTeMaTHUYE€CKOMY
o0pa30BaHUI0, W TPAIUIMN pOCCUHCKOro oOpazoBaHusi. Peanmuzanms nOporpaMMbl
o  MareMaTuke  OO€CIeYMBAET  OBJAJACHHE  KJIIOYEBBIMHM  KOMIIETEHUUSMH,
COCTABJISIIOIIMMHU  OCHOBY JIJIi CaMOpPAa3BUTUA U  HENPEPHIBHOTO 0Opa3oBaHUf,
LEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JMYHOCTHOTO U MTO3HABATEIBHOIO PA3BUTHUS TUYHOCTH
o0yyJarommxcs.

B nporpamme no MaremMaTuke y4TeHbI UAEU U MON0KeHUS « KoHUenuun pa3BuTus
MaTteMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBUM
C Ha3BaHUEM KOHIICTIIIMK MaTeMaTH4ecKoe 00pa3oBaHue JOHKHO, B YACTHOCTH, PEIIaTh
3aady oOecrieueHus: HeOOXOJUMOro CTpaHE 4uclia O0ydaroIIuxcs, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJLKEHHsS O0pa3oBaHUs IO Pa3IU4HbIM
HaIlpaBJICHUSM, BKJIIOYAsl MIPENOJAaBAHUE MATEMATUKHU, MAaTEMaTUYECKUE UCCIEIOBaHMUS,
paboty B chepe MHPOPMAIMOHHBIX TEXHOJOTHN U APYruX, a TakXke OOeCleueHUs
JUTSL K&KJI0TO 00yYaroierocss BO3MOKHOCTH JTOCTHXKEHHSI MAaTEMaTHYECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My YpOBHEeM. VIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MPorpaMMa Mo MaTeMaTUKE YriyOJIEHHOTO YPOBHS.

B snoxy uudpooit Tpanchopmanmu Bcex cdep yeIoBEYECKOW AESTETbHOCTH
HEBO3MOXXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  Xopouiei
MaTE€MaTUYeCKOM MOJATOTOBKH. ITO OOYCIOBJIEHO TEM, 4YTO B HAIlM JHU pPacCTET
YUCJIOCHEUATbHOCTEN, CBA3aHHBIX c HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKU: 1 B cdepe IKOHOMUKHM, U B OHM3HEce, U B TEXHOJIOTUYECKHUX
o0nacTsX, M JaxeB TyMaHUTapHBIX cepax. Takum oOpazom, Kpyr oOydaronuxcs,
JUISL KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM TIPEIMETOM, (PyHIaMEHTOM
o0Opa3oBaHusl, CyIIECTBEHHO pacliupsierca. B Hero BXoadaT He TOJNBKO oOydaromiuecs,
TUTAHUPYIONIME 3aHUMAThCS TBOPUYECKOW M MCCIENOBATEIhCKOM paboToi B 00JacTu
MaTeMaTUuKH, HHPopMaTUKU, GU3UKH, SJKOHOMUKH U B APYTUX 00JIACTSIX, HO U T€, KOMY
MaTeMaThKa HYy)XHa JUI1  WCHOJB30BaHUS B  mpodeccusx, HE  CBI3aHHBIX
HEIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MAaTE€MAaTUKU OOYCIIOBJIEHA TeM, 4YTO €€ MpeAMETOM
ABJISIOTCS (DyHIaMEHTANIbHBIC CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE  OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH UM  KaTerOpUHU
HEONpeeIEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JTOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX M TEXHOJOTUUYECKHUX
uaen. be3 KOHKpETHBIX MaTEMAaTUYECKUX 3HAHUM 3aTPYJIHEHO MOHUMAHUE NMPUHIUIIOB
YCTPOMCTBA M UCIOJb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATHE W UHTEPIpETALUS
pa3HOOOpa3HOM  COLMAIBHOM, DKOHOMHUYECKOM,  IOJUTHYECKOW  HHGOpMAaIUH,
Mano3(pQexkTuBHa MOBCENHEBHAs NpaKTUYECKas NeATeIbHOCTh. Bo MHOrumx cdepax
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poeCCHOHATBHON JEATENbHOCTH TPEOYIOTCS YMEHHSI BHITIOMHATH PACU€Thl, COCTABIISATh
QJITOPUTMBI, TPUMEHATh (OPMYNBI, MPOBOAUTH T'€OMETPUUYECKUE U3MEPEHUS WU
MOCTPOCHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(OPMALIHIO
B BUJIE TaOJHII, AMArPaMM U rpauKOB, MOHUMATh BEPOSATHOCTHBIIN XapaKTep cIydaiHbIX
COOBITUH.

OAHOBpPEMEHHO € pacliupeHreM cdep MPUMEHEHHUS MAaTeMaTUKU B COBPEMEHHOM
obmiectBe Bc€ 0Oosiee BaXKHbIM CTAaHOBUTCA MAaTEMAaTHMUECKUW CTHJIb MBILIUICHHUS,
IPOSIBISIOLIUICS B OINpeNeNEHHBIX YMCTBEHHBIX HaBblkaxXx. B mponecce u3ydeHus
MaTE€MaTUKU B apceHaj] NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMUS U JeAYKLIHs, 0000IIeHNE U KOHKPETU3ALMS, aHAJIU3 U
CUHTE3, KJaccu(UKalus U cucreMarusanusi, abcrparupoBanue U aHayiorus. OObEKThI
MaTEMaTUYECKUX YMO3AKJIIOYECHHM, NpPaBWIA HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  IIOCTPOEHMH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
(bopMyaMpoBaTh, 0OOCHOBBIBATh W JOKAa3bIBATh CY)XIECHHS, TEM CaMbIM (DOPMHUPYIOT
JOTUYECKHA CTWIb  MBIIUIEHUA. Benaymas posib  IPUHAMISKUT MaTEMaTHKE
B ()OPMHPOBAHUN AITOPUTMHUYECKOW KOMIOHEHTHI MBIIIJIEHUS U BOCIUTAHUU YMEHUU
JNEUCTBOBATh IO  3aJJaHHBIM  AJITOPUTMaM, COBEpPLIEHCTBOBATH M3BECTHBIE W
KOHCTPYHpOBaTh HOBBIE. B mponecce pemieHus 3anad — OCHOBBI JUIsl OpraHU3ALMH
y4eOHOM JESATENIbHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TBOpYECKas H
IIPUKJIAJHAS] CTOPOHBI MBIIJICHUS.

OOyueHune mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBAaTh y OOYYAIOIIMXCS TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATUBHYIO p€4Yb, YMEHUE OTOMpaTh Hauloyiee MOAXOMASIINE
A3BIKOBBIE, CHMBOJHMYECKHUE, TpaUyecKue CpeACTBa Jsi BbIPAXKEHHUS CYXKICHUU U
HAIJISIHOTO UX MPEACTABICHHUS.

HeoOxoauMbpIM KOMITIOHEHTOM OOIIEH KyJbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJJaMU TTO3HAHUS ACHCTBUTENBHOCTH, IPEICTABIICHUE
O MNpeaMeTe M METOJE MATEMATHKH, €ro OTJIWYUAX OT METOJOB €CTECTBEHHBIX M
IYMaHUTAPHBIX HAayK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTeMaTHUKUA [JIsl pEelIeHUs
HAay4YHBIX M TPHUKIAAHBIX 3a1ad. TakuM oOpa3oMm, MareMaTH4ecKoe OoOpa3oBaHME
BHOCUTCBOM BKJIaJl B (hOpMUPOBaHKE O0IIEH KYJIbTyphl YeJIOBEKA.

W3ydyeHne MaTreMaTUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpPacoThl W M3SIIECTBA MATEMATHUYECKUX PACCYKIEHUN, BOCHPHITHIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.

[TpuopureTHpiMu LesiMU 00yueHust Marematuke B 10—11 knaccax Ha yriy0si€HHOM
YPOBHE MPOJIOJIKAOT OCTAaBATHCS:

(GopMupOBaHHE IEHTPAIbHBIX MaTEMaTHUECKUX TMOHATHUH (YUCIIO, BEIMYMHA,
reoMerpuyeckas (Qurypa, mnepeMeHHas, BepOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
UHTErpall), 00ECIeurnBaONIINX MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
oOpa3zoBaHus 00yJarOITUXCS;

noJBeJeHUE OOydarolmmxcsd Ha JOCTYIIHOM Uil HHMX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPYXKAIOLIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAK YacTH
o011eH KyJIbTypbl YEJIOBEUYECTBA;



pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0yyaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, MUCCIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO0 MaTeMAaTHUKU;

dopmupoBaHre (DYHKIIMOHATEHON MaTEMaTHYECKOW TPAMOTHOCTH: YMCHHS
pacno3HaBaTh MaTEMAaTHYECKHWE AacCleKThl B PEATbHBIX JKHU3HEHHBIX CHUTYalMsIX
U TpU U3YYCHUH JPYrUX Y4yeOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (opMymupoBaTh WX Ha S3bIKE MATEMaTHUKH W  CO3/aBaTh
MaTeMaTU4YeCKUe MOJIEJIHM, MPUMEHATh OCBOCHHBIM  MAaTeMaTHYeCKUi  amnmapar
JUISL PEIICHUS MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATh W OIICHUBATH
MOJIyYCHHbBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MateMaTtuku B 10—11 kmaccax yrimy0iaéHHOTO
ypOBHS  SBISIIOTCS: «Yucna W BBIUMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpOKCHU», «YPaBHEHUS W HEpaBEeHCTBa»), «Hayama MaTeMaTH4YecKOro aHaiu3ay,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W HUX CBOMcTBa», «l3mepenue
TCOMETPUYECKUX BEIUYHH»), «BeposaTHOCT W cTaTUCTUKa». JlaHHBIC JHHUH
Pa3BUBAIOTCS MapaljIeNIbHO, KaXK/asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO
HE HE3aBHUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTe U B3auMojiericTBuu. Kpome storo,
UX OO0BEAMHSIET JIOTMYECKasl COCTAaBJIAIOIIAs, TPATUIIMOHHO MPUCYIAs MaTEMaTHKE U
MPOHU3BIBAIONIASE BCE MaTEeMaTHYECKUE KypChl M COJAEpXKATEJIbHBIC  JIMHUH.
CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHITUSIMU:
ONpeJeieHNe, aKCHOMa, TeopeMa, CIIECTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEIbCTBO,
PaBHOCUJIbHBIE dbopmynupoBkr,  yMeHue  (opmynupoBaTh ~ oOpaTHOoe U
MPOTUBOMOJIOKHOE yTBEPXKIEHUE, IPUBOIUTH MIPUMEPHI u
KOHTPIPUMEPHI,UCIIONB30BaTh ~ METOJI MAaTeMaTHUYeCKOW HHIYKIUU, TPOBOJUTH
JIOKa3aTeIbHbIE PACCYXKJICHUSI TP PEIICHUH 3a7ad, OILCHMBATh JIOTUYECKYIO
MPABUWIBHOCTh PACCYXKIEHUI» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a (popMHUpOBaHUE
JIOTUYECKUX YMEHHMM pacrlpelesieTcss o BCeM rojlaM OOy4eHHs Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl.

B cootBercTBrn ¢ ®I'OC COO MaremaTuka SIBISCTCS 005S3aTCIBHBIM MPEIMETOM
HAa JAHHOM YypOBHE oOpa3oBaHusa. Hacrosmelr mnporpaMMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTca M3ydeHue ydeOHoro mnpenmera «Maremartwka» B pamMKax TpEX
y4eOHBIX KypcOB: «AnreOpa U Havajla MaTeMaTHYECKOTO aHanu3ay, «['eomeTpusy,
«BeposiTHOCTh U cTaTucTUKa». DOpMUPOBAHUE JIOTMUECKUX YMEHUN OCYIECTBIISETCS
Ha MPOTSHKEHUM BCeX JieT OOydeHHUsT Ha ypOBHE cpefHero o0Oiiero oOpa3zoBaHus,
a DJIEMEHTHI JIOTUKHM BKJIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BHIMIE YYEOHBIX
KYyPCOB.

OOmiee KOJWYECTBO YAcOB, HAMpPaBICHHBIX Ha  M3YYCHHUE MaTeMaTHUKU
Ha yriyoseaHoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Henento), B 11 kmacce —
272 gaca (8 4acoB B HeJIEIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, ABJICHUH, POLIETYp TPAKIAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCH U JIPYroe), yMEHUE B3aUMOJACHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMCKUX MATEMAaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIbI,
UCIIOJB30BAaHUE JTUX JIOCTMXKEHUM B JPyrHUX HaykaX, TEXHOJOTHAX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, STUYECKOTO IIOBEJCHMS, CBSI3AHHOIO C NPAKTUYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH WU JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, pPEUICHUH, PaCCYKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3m0poBoro W Oe3omacHoro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH UM OTHbIXa,
perymnspHas pundeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-037I0POBUTEIIBHON JIEATEILHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYyZy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, MHTEPEC K Pa3INuHbIM
chepaM MNpPOPECCHOHAIBHON JIEATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW u e€
NPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymiei mnpodeccun u
peain30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy OOpa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUECKON
HanpaBJIeHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rII00aTFHOTO  XapakTepa SKOJIOTMYECKUX NpoOsieM, OpHUEHTalMs Ha MPUMEHEHHE
MaTE€MaTUYeCKUX 3HAHUM [UIs pElIeHHs] 3aJad B O0JacTH OKpPY’KaloIIed Cpenbl,
IUTAHUPOBAHHUE TOCTYNKOB M OLICHKM WX BO3MOXHBIX IOCIJIEIACTBUI U OKpY’Karolen
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cepbl YeIOBEYECKOM JI€ATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHUS
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISTh MPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpazoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YYE€OHbBIE MECUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUSA, COBMECTHAS JACATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue J1eMCTBUS:

BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKHM MAaTEMATHYECKUX
OOBEKTOB, TMOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTAaHABIWBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
J1s1 0000IIEHUS ¥ CPaBHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a,

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA30OBBIBATE CYXKJICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISATh MAaTE€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W MPOTUBOPEUHUSA
B (akrTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, TMpeiaraTb KPUTECPUU JUIS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JENaTh BHIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOYEHUH, YMO3AKJIOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKICHHUMN
(OpsiMble W OT MPOTUBHOTO), BHICTPAaUMBATh apPryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIFHO BBIICICHHBIX
KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

WCIIOJIB30BaTh BOIPOCHI KAK HCCIENOBATENbCKUI WHCTPYMEHT [IO3HAHMS,
dbopMyHpoOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHO€, (POPMUPOBATH TUTIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHHMS, IpOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeNIbHO  (hopMynupoBaTh 0O0OOIIEHHUS UM BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TAaKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DULMTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh HMH(OpPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HWH(GOPMALIMIO, MpPEICTaBIsATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJIEXKHOCTh MH(OPMAIMU MO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHUs 3aa4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B Xo0jA€ OOCYXIEHHMs 3aJaBaTb BONPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTHMX YYaCTHHUKOB JIMajora,
OoOHapy>KMBaTh pa3JInuue U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU popme dhopmynrpoBath
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUs 337aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIICHUs C yIETOM
UMEIOIIUXCA PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU IT0O3HABATEJIIBHOM PEQPIIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUMI M MBICIUTENBHBIX IPOLECCOB, MX pPE3yJbTAaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTPOJIS IPOLECCa M pe3yibTaTa PELICHWs MaTeMaTU4eCKOU
3aJa4y;

OPEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
Hal/ICHHBIX OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3YyJbTaTa LEJIU MU YCIOBHUSM, OOBICHATH IHPUUUHBI
JOCTUKEHUS WM HETOCTUKEHMSI PE3YJIbTATOB AESITEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHIANBUYJIbHON paOOTHI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajad, NPUHUMATh I1I€JIb COBMECTHOM JESTENbHOCTH,
IJIAHUPOBATh OPraHU3aIMI0O COBMECTHOM paboThl, pacmpedensaTh BHABI padoT,
JIOTOBapUBaThCsI, OOCYXAaTh TPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TpyNnoBbX ¢opmax paboTel (0OCykIeHHs, OOMEH MHEHHUI,
«MO3TOBBIC IITYPMbD» U UHBIE), BBITOTHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpenmerHble pe3yJbTaTbl OCBOCHHUS padouell  MpPOrpamMMbIIIO MAaTEMaTUKE
NPEACTaBICHbl MO TojJaM OOy4YeHHs B paMKax OTACIbHBIX YYEOHBIX KYpCOB B
COOTBETCTBYIOIIMX pa3/ieiax HaCTOALIEH IPOIPAMMBI.

ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJBHASA 3AIIMCKA

VY4ebnblil kKypc «Anredpa U Hadajga MATEMATHYCCKOTO aHAIN3ay SBISICTCS OJJHUM
u3 Hanboyiee 3HAYMMBIX B TMpOTpaMMe CpeaHero oOImero oopa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH O0ECIIEUYNBACT MHCTPYMEHTANbHYIO 0a3y IS M3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHUE OOYyYaroluxcsi Ha YpPOBHE, HEOOXOIUMOM JJii OCBOCHUS
nH()OPMATUKH, OOIIECTBO3HAHUS, WCTOPHH, CJIOBECHOCTH U JPYTUX JHUCIUTLIUH.
B pamkax pganHOro y4yeOHOro kKypca oOydaromiuecs OBJaJE€BAIOT YHHUBEPCATbHBIM
S3BIKOM  COBPEMEHHOW HayKH, KoTopas (GOpMYyJIHUpPYeT CBOM  JOCTHKCHHS
B MaTeMaTu4yeckon opme.

VY4eOnbIil Kypce anredpbl U Hadajd MaTeMaTUYECKOTO aHAJIN3a 3aKJIa/IbIBAET OCHOBY
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JUIS YCHEIIHOTO OBIAJCHHUS 3aKOHAMHU (PU3UKH, XUMHH, OHOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM >KM3HHU, IO3BOJISIET
OpHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCMOJb30BaTh UX JUIs JajbHEHIIEro oOpa3oBaHUsI W B IOBCEIHEBHOM
*u3HM. B TO ke  Bpems  oBiajeHuWe ~ aOCTpPaKTHBIMM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLHMSMHU aireOpsl 1 MaTEMaTUYECKOrO aHajiu3a pPa3BUBAET YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKa3bIBaTh YTBEPKICHUS
C TOMOINBIO HHAYKIMU M paccykaaTh ICAYKTHUBHO, HCIOJb30BaTh O00OOIICHHE U
KOHKpETH3alMio, a0CTparupoBaHWE W  aHaJoruio, (opMHpyeT  KpeaTHUBHOE
Y KPUTHUYECKOE MBIIIUICHUE.

B xone uzyuenus: yueOHOro Kypca «Anredpa u Hadyajia MaTEMaTUYECKOTO aHAIIU3a
oOy4aromuecs MoJIy4aroT HOBBIN OIBIT PEIICHHS MPUKIIAHBIX 33]1a4, CAMOCTOATEILHOTO
MIOCTPOCHUSI MATEMAaTUYECKUX MOJIEJIEH pealbHbIX CHUTYyallMil, HWHTEPIpPETALNH
MOJIYYEHHBIX PELIECHUMN, 3HAKOMSTCS C IpUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOMIMMHUCS MATEMATUYECKUMU OTKPBITUAMH U UX
aBTOPAMH.

VYueOHblIil Kypc 001a1aeT 3HAYUTEIBHBIM BOCIIUTATEIHHBIM MMOTEHIIMAIOM, KOTOPBIT
peanusyercss Kak uepe3 y4yeOHbIM MaTepuaj, CIOCOOCTBYIOIIMNA (HOpMHPOBAHUIO
HAay4YHOTO MUPOBO33PEHUS, TAK U Uepe3 CrieUPUKY yueOHOU eI TeNbHOCTH, TpeOyromen
MPOJOIKUTEILHON KOHIIEHTpPAllMM BHUMAHMS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJyUYECHHBIN Pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaT€MaTHYeCKOro aHaju3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00yYEHUSI.

B crtpykrype yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHAJIM3ay»
BBIJICJIEHBI CJIEIYIOLIUE COAECPKATEIbHO-METOANYECKUE TUHUU: «HHCIIa ¥ BEIYNUCIIEHUSY,
«DyHkuun U rpadukm», «YpaBHEHHS M HEpaBeHCTBa», «Hauama maTeMaTHyeckoro
aHanu3a», «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKUE
JVUHUM U3y4aloTCs Ha MPOTSHKEHUU JABYX JIET OOy4YEHHs Ha YpOBHE CpPEJHEro OOIIero
0o0pa30BaHMsI, €CTECTBEHHO IOMOJHSISA APYr JApyra U MOCTENEHHO HACHIIASCh HOBBIMU
TeMaMHl U pazjenamu. JlaHHBI y4yeOHBIM Kypc SIBJISETCS MHTEIPATUBHBIM, MOCKOJBKY
oObeauHsET B ceOe colepKaHUE HECKOJBKUX MAaTeMaTHYEeCKUX TUCUMUILUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MAaTEMAaTUUYECKUIN aHaIn3, TEOPUsI MHOXKECTB, MaTeMaTU4YecKas
joruka u apyrue. Ilo Mepe Toro kak oOydaromuecs: OBIAJEBalOT BCE OoJiee MIMUPOKUM
MaTeMaTUYeCKUM  allapaTtoM, Yy HHUX  [OcCJIeIoBareiabHO  Qopmupyercas U
COBEPILIECHCTBYETCSl YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb peajbHON CHUTyalluH,
NPUMEHSTh 3HAHUWSA, TOJYyYCHHbIE TMPU H3YYCHHH YYEOHOTO Kypca, i pelieHus
CaMOCTOSITENILHO  COPMYJIMPDOBAHHOM  MaTeMaTH4YeCcKOoW  3aJaud, a  3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

ConepxarenpHO-METOANMYECKAST JUHUS «Yucima W BBIUKCICHHS 3aBEpLIACT
(dbopMUpOBaHHE HABHIKOB HCIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HAyaTO Ha ypOBHE OCHOBHOro o001iero oOpazoBanusi. Ha ypoBHe cpemHero oo01ero
oOpa3oBaHusl 0c000€ BHUMaHUE ynemnsieTcs (OpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIUMCJICHUM, BKIIOYAIONINX B ce0s MCIOJIb30BAHUE PA3TUYHBIX (OPM 3aIllMCH YHUCIA,
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yMEHHE JeNlaTh TNPUKUIKY, BBIIOIHATh NPUOIMKEHHBIE BBIYHCICHUS, OIICHUBATDH
YHCJIOBBIE BBIPAXKEHUs, pabOTaTh C MAaTEeMATUYECKUMHU KOHCTAHTaMHU. 3HAaKOMBIE
00y4aroIMMCsl MHOXXECTBA HATYpPaJbHBIX, LIETBIX, PAIMOHATBHBIX M JEHCTBUTEIBHBIX
yucen JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBONCTBEHHbIE €My CHELU(PUYECKHE 3a/aydl U ONEpaluu: JAeJICHUE
HAlleJI0, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE LEJIBIX 4YHCEN, 0COOble CBOMCTBA
palMOHAJIbHBIX W HMPpAalMOHANbHBIX YHCEN, apU(PMETHUECKHUE OIEepaliu, a TaKkkKe
U3BJICUYCHHE KOPHS HATypajdbHOW CTENEHH HA MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mociieqoBaTeIbHOMY PACIIMPEHHIO Kpyra MCIOJIb3YEMBIX YHCET W
3HaKOMCTBY C BO3MOXHOCTSMU MX TPUMEHEHMs JI1 PEUICHHs] DPA3JIUYHBbIX 3a/ad
dbopMHpyeTCs TPENCTaBICHUE O €IUHCTBE MATEMATHKUM KAaK HaykKd U €€ poiu
B TMOCTPOEHUH MOJENEH pEaJbHOI0 MHpa, HIMPOKO HCHOJB3YIOTCS 0000IIeHHE U
KOHKpETH3aLusl.

JInnus «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUHU BCErO OOyUECHHUS
Ha YpOBHE CpeIHEro o01mero oopa3oBaHus, NOCKOIbKY B KaxJ10M paszzaeine [Iporpammbl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS pPALMOHAIBHBIX, HPPAIMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUUECKIX U TPUTOHOMETPUUYECKUX YPAaBHEHUHN, HEPABEHCTB U
CUCTEM, a TaKXkKe 3aJady, coaepKaumx napaMerpsl. [lonmydeHHblE yMEHHS LIMPOKO
UCIOJIB3YIOTCSl IPU MCCIEA0BAaHUN (YHKIUI C TOMOIIbIO MPOU3BOJHOM, MIPHU PEIICHUU
NPUKIAJAHBIX 337a4 U 337a4 HAa HAXOXKJIEHUE HAMOOJbIIMX U HAUMEHbBIIUX 3HAYEHUU
¢bynkuuu. JlaHHas copepxaTenbHas JMHUS BKIIOYaeT B ce0d Takxke (POpMHUpPOBAHUE
YMEHMHM BBINOJNHATH pacuy€Thl 1O QopmyiaMm, MOpeoOpa3oBaHUs palOHAIbHbIX,
UPPALHMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKEHUH,

cCoJepKalMX cTeneHu u Jjorapudmsl. brnarogaps wusyueHuro anreOpanueckoro
MaTepuaiga MPOUCXOAUT JajlbHEWIlee Pa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBIILJIEHUS 00y4aromuxcsi, GOPMUPYIOTCA HABBIKU AETYKTHUBHBIX PACCYXKACHUI, paOdOThI
C CUMBOJIbHBIMU (pOpMaMHU, MPEICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJIE
pPaBeHCTB M HepaBeHCTB. AnreOpa mnpemnaraeT 3(P(GEKTUBHbIE HHCTPYMEHTHI
JUTSL pEILICHUs MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/1a4, HATJISIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeToAMYecKass JUHUA  «DyHKIMM U TpaduKw»  TECHO
neperyieTaeTcs ¢ PYyruMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE
3aa€T  TOCIIEOBATENbHOCTh  M3Yy4YeHUsi  Marepuana. M3ydeHue  CTENEHHOM,
MOKAa3aTeJIbHOM, JIOrapu(PMUIECKON M TPUTOHOMETPUUIECKUX (YHKIUM, UX CBOMCTB U
rpaMKoB, HCMNOJb30BaHUE (YHKUMN [ pelIeHHus 3aJad U3 JAPYruxX y4eOHBIX
MPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMaTHUYECKUM aHaJU30M, TaK U
C peleHHeM ypaBHEHUN U HepaBeHCTB. [Ipu »TOM Oosbllioe BHMMAaHUE YAETSAETCS
(OpMUPOBAHNIO YMEHHUS BBIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKAY pa3Iu4YHbIMU
BEJIMYMHAMH, UCCIIEOBATh IOJyYeHHblEe (YHKIUHU, CTPOUTh UX Tpaduku. Marepuan
3TOM COAEPKATEIbHON JINHUY HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB, IMO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXIYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
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rpadguveckoit u cinoBecHOU. Ero n3yueHnue cmocoOCTByeT pa3BUTHIO aJITOPUTMHUECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHWI0 M  KOHKPETH3aIlMH, HCIOJb30BAHUIO
aAHAJIOTUH.

ConepxarenbHas JmHUA «Hadama MareMaTudyeckoro aHaiau3a» MO3BOJISIET
CYIIECTBEHHO pACIIMPUTHh KPYr KakK MaTeMaTHYECKHX, TaK W MPUKIAAHBIX 3ajad,
JIOCTYITHBIX O0yYarOIIMMCS, TaK KaK Y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH TpaduKh
CJIIOKHBIX (DYHKITUH, ONIPEACIISATh UX HauOOIBIINE U HAUMEHBIITNE 3HAYCHHUS, BBIYUCIIATH
wiomaan Guryp u o0bEMBI TEl, HAXOAUTh CKOPOCTH M YCKOPEHHS mpolieccoB. [lanHas
cojaep)kaTeNibHasl IMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUSI MATEMATUYECKUX
MOJICJIE peanbHbIX CUTyallui, TIO3BOJSET HAXOJAWTh HAWIYy4lllee PEUICHUE
B MPUKIAJHBIX, B TOM UYHCIE COIMAIbHO-DPKOHOMUYECKUX, 3ajladax. 3HAKOMCTBO
C OCHOBAaMHM MAaTeMaTHYECKOTO aHajdu3a CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(GhopMaIbHO-JIOTHYECKOTO W KPEaTUBHOI'O  MBINUICHUS, (POPMHUPOBAHUIO YMEHUUN
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MaTEeMaTUKH B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIIAIOIIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpaXx.

ConepxarenbHO-MeTOuYeCKas TuHUS «MHOXeCTBa M JIOTHKA» BKIIOYAET B ce0s
AJIEMEHTHl TEOPUH MHOXKECTB U MAaTeMaTUYECKOW JIOTUKHU. TeopeTUKO-MHOKECTBEHHBIE
MPECTABICHUS] TPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTeMaTUKH U TMpejjiararoT
HanOoJiee YHUBEPCAIbHBIN $I3bIK, OOBEHAUHSIIONINN BCE pa3fesibl MaTEeMaTUKH U €€
MPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATUUYECKUE NUCITUTUIMHBI U UX TPUIIOKECHUS
B enuHoe 1enoe. [loaToMy BakKHO J1aThb BO3MOXKHOCTH OOYyYaromeMmycsi MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTHKU M HCIOJIb30BaTh €ro
JUUISl BBIPAKEHUS CBOMX MBICIICH. [[pyruM Ba)KHbIM MPU3HAKOM MATE€MATUKU KaK HAyKH
cleayeT TpPU3HATh CBOMCTBEHHYIO €H CTPOrocTh OOOCHOBAaHMM U  CIICIOBAaHHE
OMpeNeIEHHBIM TPaBUIaM TOCTPOCHUS JOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEMaTU4YeCKOM JIOTUKA  CIOCOOCTBYET  pPa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
OOy4YaronIMXxcsi, MO3BOJIIET UM CTPOUTH CBOHM PACCYXICHUS Ha OCHOBE JIOTMUECKHX
npaBuii, GOPMUPYET HABBIKU KPUTHUECKOTO MBIIILICHUS.

B yueOHOM Kypce «Anredbpa u Hauajga MaTeMaTUYECKOTO aHaIM3ay MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTUYECKOTO0 MOJICTUPOBAHMS, KOTOPBhIE TMPU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABHIKOB TOCTPOCHHUS MOJENICH peaqbHBIX CHUTYaIlUW, UCCIEIOBAHUS
ATUX MOJIeJIed ¢ TIOMOIIBIO ammapara ainreOpbl W MaTeMaTHYeCKOro aHalu3a,
MHTEpIIPETAlUK TOJYyYECHHBIX pe3ynbTaToOB. Takue 3aJaHusl BIUICTEHbl B KaXK[IbIi
W3 paslielioB MporpaMMbl, IOCKOJBKY BeCh MaTephal ydeOHOro Kypca HIHPOKO
UCIIONB3YeTCsl JUISI  PEIICHWS TPUKIAIHBIX 3adad. [lpu  pemieHun peasibHbIX
MPAKTUYECKUX 3a7a4 OOyJaroIINecs: pa3BUBAIOT HAOIIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IIaTh |
KOHKPETU3UPOBATh Mpodsiemy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 33/1ad OPTaHMU3YyeTCS B TPOIECCe M3YyUEHHUsS BCEX TeM y4eOHOTO Kypca
«Anre0Opa ¥ HayaJla MAaTEMaTUYECKOTO aHAJTU3ay.

Ha usyuenue ydeGHOro Kypca «AnreOpa ¥ Hayajda MAaTeMaTHYECKOTO aHAIU3a»
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orBogutTcs 272 yaca: B 10 kmacce — 136 gacoB (4 uaca B Heaemto), B 11 kiacce —
136 gacoB (4 yaca B HE/IEIIO).

COJEPXAHUE OBYYEHUA
10 KJIIACC

Yucaa v BbIYUCTICHUSA

Pannonanbupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, MPOIICHTHI,
OeckoHeuHble nepuoaudeckue apoou. [lpumenenue npodeit U MPOLEHTOB AJIsSl PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JINYHBIX OTPACIEH 3HAHUU U PEaJIbHOM KU3HU.

JlelicTBuTENbHBIE  Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCITA.
Apudmerrueckue onepanuu ¢ ASHCTBUTENbHBIMU YiCIaMU. MOylb IeHCTBUTEIIBLHOTO
yuciua v ero cBoiictra. [IpubnuxEHHbIe BEIYUCICHUS, TPaBUila OKPYTJICHUS, MPUKUIKA U
OIICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ nensIM mokazareneM. buanom Herotona. Mcnosip3oBaHue MOaXOAsIIen
dbopMbl 3amuCH JACUCTBUTENBHBIX YHCEN JUIsl PEIICHUsS TMPaKTHUEeCKUX 3a7ad U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €T0 CBOWCTBA.

Crenenp ¢ pauuMOHalNbHBIM IIOKa3aTelleM U €€  CBOICTBA, CTEIEHb
C JE€UCTBUTEIBHEIM ITI0OKa3aTEIEM.

Jlorapudm uymcma. CsoiictBa norapudma. JleciTuuHble U  HATypaJbHbBIE
Jgorapu(Msl.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIrO apryMeHtra. ApKCHHYC,
APKKOCHUHYC U apKTAaHT'€HC YHUCIIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXJIECTBEHHbIC MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YPaBHEHMUSI.
PaBHOCWIIBHBIE ypaBHEHMST M  YpPaBHEHHMA-CIEIACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS IEIbIX W JPOOHO-PAMOHATBHBIX YPaBHEHUU W
HEPaBEHCTB. MHOTOWIECHBI OT OJJHOW NEPEMEHHOM. [[eJieHrne MHOTO4YJIeHa HA MHOTOYJIEH
c ocratkoM. Teopema be3y. Muorowiensl ¢ uensiMu kod@dunuentamu. Teopema
Buera.

[TpeoOpazoBanHus YUCITOBBIX BRIPAKEHUH, COJEPKAIUX CTETICHN U KOPHH.

Nppaunonansubie ypaBHeHHs. OCHOBHBbIE METOJIbI PEIICHUS HppalMOHATbHBIX
YPaBHEHHUM.

[TokazarenbHbie ypaBHEeHMs. (OCHOBHBIE METOAbI PEIICHUS TMOKA3aTEeIbHBIX
YPaBHEHHUM.

[Ipeobpa3oBanue BeIpaKEHUI, COAEPIKAIINX JIOTaAPUPMBI.

Jlorapupmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JIOrapuPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemenue cucreM nuHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI IMHEUHBIX YPABHEHUN.
Onpenenurens MaTpUlbl 2X2, €ro r€OMETPUYECKUI CMBICT U CBOWCTBA, BBIYMCIICHUE
€ro 3HA4YCHUs, IPUMECHEHUE ONPEACIUTENA JUId PELIEHUs CHUCTEMBl JIMHEHHBIX
ypaBHEHUM. Pelienne npukIIagHbIX 3a/1a4 ¢ MIOMOIIBK) CUCTEMbI JJUHEUHBIX YPABHCHUMU.
HccnenoBanre NOCTPOEHHONW MOJENH C IOMOILBIO MAaTPULL U ONIPEACIIUTENCH.

[ToctpoeHne MaremMaTHYECKHMX MOJIENIEH pEaTbHOM CUTyallud C IIOMOIIBIO
YPAaBHEHUM W HEpPaBEHCTB. lIpuMeHeHHWEe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HayKu U peaabHOM KU3HH.

DOyHKUMH U TPpaPUuKH

Oyukuusi, cmnocoObl 3amaHus (yHKIuMU. B3aumHO o00paTHBIE (PYHKIIHH.
Komno3unms @ynkiuii. ['paduk pyHkuuu. SnemeHTapHble Ipeodpa3zoBaHus rpaduKoB
byHKIHHA.

OOnacTh ompeAeneHUuss W MHOXKECTBO 3HadeHUM QyHkuuu. Hymu @yHkumm.
[TpomexyTku 3HaKkonoctossHCTBa. YETHble W Heu€THble (yHKUuU. llepuoanueckue
¢bynkun. [IpoMexxyTkin MOHOTOHHOCTH (QyHKITHH. MakCUMyMbl © MUHUMYMBI (DYHKITUH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIIUN Ha IPOMEXKYTKE.

JluneliHasg, KBaJgpaThyHass M JAPOOHO-TMHEHHAs (QYHKUMH. DJIEMEHTApHOE
UCCJIEIOBAaHHE U TTOCTPOCHUE X IpauKOB.

Crenennas (yHKIUS C HaTypaldbHBIM W IEJbIM MMOKaszareiaeMm. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il cTeneHW Kak (yHKUIMU OOpaTHOM CTENeHU
C HaTypaJbHBIM [TOKA3aTEIEM.

[TokazatenpHast u Jorapudpmuyeckas (QYHKIHH, WX CBOHCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB PyHKIUH IJIs1 PEIICHUS YPaBHEHUH.

TpuronomeTrpudeckasi OKpyXHOCTb, ONPEIEICHNE TPUTOHOMETPHUECKUX (DyHKIINN
YHCIIOBOTO apryMEHTa.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B PEAbHBIX Tpolieccax U sBleHusX. [paduxu
pEaIbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4YeCKOro aHAJIN3a

ITocimenoBaTebHOCTH,  CIIOCOOBI  3aJaHMs  IOCJEIOBaTeIbHOCTEH. MeTox
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHS MaTeMAaTUYECKOTO aHalW3a Kak aHajdu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMeTpuueckas Mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma OeCKOHEYHO yOBbIBalOIIe TreoMeTpudecKon
[porpeccuy. JIMHEHHBIM U 3KCHOHEHUMAIbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IIPOLIEHTOB. M cronp30BaHne NMPOrPECCUN Il PELICHUS PEAIbHBIX 3a7a4 IIPUKIIAIHOIO
Xapakrepa.

HenpepriBable (GyHKIIMU U UX cBOMCTBA. ToUukM pa3pbiBa. ACUMOTOTHI rpauKOB
¢bynkuii. CBolicTBa (YHKIMII HEMpEephIBHBIX Ha OTpe3ke. MeToa HHTEpBajoB
JUIS pellieHus1 HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPhIBHBIX (PYHKIMN U1 PEILICHUS
3a1ad4.
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IlepBass u BrOopas mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETpUYECKU U
buznyecKuit CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHble 31eMeHTapHbIX (QyHKIMHU. [IpousBonHas CymMMmbl, IpOU3BEICHUS,
YACTHOTO U KOMITO3ULIMHU (QYHKIUI.

MHo:xecTBa M JIOTHKA
MHOK€eCTBO, onepalyu HajJ, MHOKECTBAaMU M MX CBOMCTBA. [narpammel Ditnepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi ONHCAHUs PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3a]1a4 U3 IPYTUX YICOHBIX MIPEIMETOB.
Onpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOTOo OOBEKTa, CIECACTBHE,
JI0KAa3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yucsia 1 BLIYUCTIEHUS

Harypanbubie u nensie yucina. [[pumeHeHrne npu3HakoB ACIUMOCTH LEbIX YUCEN,
HauOobIIMi o01mmit nenurens (nanee — HOJl) u HaumeHnsbliiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo mopymto, anroputMa EBkimaa juis pemieHus 3a1ad B IIEJIbIX
yuciax.

Kommnekcusle uncna. AnreOpandeckas U TPUTOHOMETpUUYEcKash (OpMBI 3alucH
KOMIUIEKCHOTO 4Hclia. ApupMETHUUECKHUE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCEN Ha KOOpAMHATHOU rockocTu. dopmyna Myaspa

Kopau n-oii creneHn W3 KOMIUIEKCHOIO uyucia. I[IprumMeHeHne KOMIUIEKCHBIX
qUCe JJIs pelieHns (PU3NIECKUX U TeOMETPUUECKUX 3a/1ad.

YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPaBHEHHWH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUsL. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE METOIbI PELICHUS TTOKA3aTEeNIbHBIX U JIOTAPU(PMUUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHHS] CUCTEM M COBOKYIHOCTEH palUOHAIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeNbHBIX U JIOTApU(PMUUECKUX YpaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMH.

[IpumeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKHUX
3aJa4 M 3aa4 U3 pa3jIMYHbIX 00JIacTell HAyKH W PEaIbHOM KU3HU, MHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPpaPUKH
I'padpuk xommosunmu QyHkumii. ['eomerpudeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.
Tpuronomerpudeckue pyHKINU, UX CBOMCTBA U TPAPUKH.
['padmyeckue MeToAbI pellleHusl ypaBHEHUI U HepaBeHCTB. [ paduueckue MeToab
14



pelIeHus 3a/1a4 C apamMeTpamu.

Ucnonp3oBanne rpadukoB QGYHKIUNA I WCCICAOBAHHMS TPOILECCOB U
3aBUCUMOCTEH, KOTOpBIE BO3HUKAIOT TPHU PEIICHWH 33aJad W3 JAPYTUX Y4eOHBIX
NIPEIMETOB U PeaTbHOM JKU3HH.

Havyajsa MaTeMaTH4eCKOIro aHAJIN3a

[IpumeHeHne NPOM3BOAHOM K HCCIENOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxaeHne HauOoOJbIIET0 M HAMMEHBIIEr0 3HAYEHUN HENpepbIBHOM
(GYHKIIMHM Ha OTpE3Ke.

IIpumeHenne NpoU3BOAHOM I HAX0KICHNS HAWIYYIIEerO PEIICHHS B IIPUKIIAIHBIX
3a/1ayax, A1 ONpeeIeHUs] CKOPOCTH M YCKOPEHUS MPOLECCa, 3aJaHHOr0 (hOPMYJION UiIn
rpapuKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QpyHKIuil. [IpaBuia HaxoxaeHus epBOOOPa3HbIX.

Nurterpan. ['eomerpuyecknii CMBICI HWHTErpana. BelunciieHHe ONpencnéHHOro
uHTerpana no popmyne Hetorona—Jleitonuia.

[IpumeHeHne uHTerpaia AJjil HaXO0XKJACHUs IUIomael MIOCKuX Guryp u o0bEMOB
F€OMETPUYECKUX TElL.

[Ipumepsl  pemieHuil  auddepeHuuanbHbIX — ypaBHEHUH.  MareMaTtnyeckoe
MOJIEJTMPOBAHUE PEAIbHBIX MPOLECCOB C MOMOIIBIO AU dEepeHIINATbHBIX YPaBHEHUI.

IMTPEJIMETHLIE PE3VYJIbTATBI

K koniy o0ydenus B 10 ki1acce 00y4aroniuiicst moIy4duT CAeAYIONINE MPEAMETHbIC
pe3yabTaThl MO OTJEJIBHBIM TeMaM paboueil mporpaMmsbl yueOHOTo Kypca
«Anre0pa 1 Hauajza MaTEMaTHYECKOIO aHATTU3ay:

Yucaa v BbIYUCICHHS:

CBOOOJHO OMNEPUPOBATH MOHATUAMM: PALUOHAIBHOE YHUCIO, OECKOHEYHas
NepUoInYecKast IpoOb, MPOILIEHTHI, UPPAITMOHATBHOE YUCIIO, MHOKECTBA PAIMOHATBHBIX
Y JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIA;

MPUMEHSATH IPOoOU M TIPOLIEHTHI ISl PEIICHUS] MPUKIAAHBIX 33724 U3 Pa3THYHbIX
OTpacier 3HaHUHN U PEaTbHOM KU3HU;

MPUMEHSITh TPUOTUKEHHBIC BBIYUCIICHUS, MpaBUIa OKPYIVICHUS, MNPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYUCIICHUM;

CcBOOOIHO ONIEPUPOBATH MOHATUEM: CTENIEHb C LEJIBIM MMOKA3aTeIeM, UCII0Ib30BaTh
NOAXOAIIYI0 (OPMY 3alMCH AEUCTBUTENBHBIX YACEI JIJISl pELIECHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS TaHHbIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUYECKU KOpPEHb HaTypaIbHOU
CTEIICHH;

CBOOOJHO OMNEpPUPOBaTh TOHSATHEM: CTENEHb C palMOHAJIbHBIM TOKa3aTelIeM;

CBOOOTHO ONIEPUPOBATH MOHATUAMM: JOrapu(m yucia, 1eCATUYHbIE U HATypabHbIC
aorapudmer;

CBOOOZHO OMNEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC

YHCIIOBOT'O apryMEHTA;
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ONEpUPOBaTh MOHATUAMH: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh TMOHSATHUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCWIbHBIC HEPABEHCTBA;

INPUMEHSATH Pa3IMUHbIe METOBI PELICHUS PALIMOHAIBHBIX U JPOOHO-PALIMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PELICHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUSIMH: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KOd((UIMEHTaMU, KOPHU MHOTOYJIEHA, NMPUMEHSThH JAEJICHUE
MHOI'O4YJIEHa Ha MHOTOWIEH C OCTATKOM, TeopeMy besy u teopemy Buera mia pemenus
3aj1ay;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMA JIMHEHHBIX ypaBHEHMI, MaTpula,
OINPENENNUTENb MAaTPULIBI 2 X 2 M €ro TEOMETPUUECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 A BBIYUCICHUS €ro 3HAYCHHS, MPUMEHSTH OMPECIUTENN
JUIS. PELIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOJIEIUPOBATh PEaJbHBIE CHUTYallHH
C IIOMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHWUM, WCCIENOBATh I[OCTPOCHHBIE MOJEIN
C MOMOIIBIO MAaTPUIL U OIPEACIIUTENIEH, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yNIbTaT;

HCIIOJIb30BaTh CBOMCTBA IEMCTBUI C KOPHSAMH ISl MPE0Opa30BaHUs BbIPAKEHU;

BBIIIOJIHATh TPEOOPAa30BaHUSI YHUCIOBBIX BBIPAXKEHHM, COJEP)KAIUX CTEIEHU C

PalMOHAIIBHBIM MOKA3aTENEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB i IpeoOpa3zoBaHUs JOTrapupMUUYECKHUX
BBIPAKEHU;

CBOOOJHO OMNEPHUPOBATh MMOHATUSIMHU: HPpPALMOHAIIBHBIE, IIOKa3aTelbHbIE H
jgorapu(MUYECKHE YpaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOIIBI0 PABHOCHJIBHBIX
[IEPEXO0/I0B WM OCYIIECTBIISAA IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (OpMYJbl A MpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOO/HO ONEpUpPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATD
HeoOxoaumble (OpMYJbl IS PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHHU;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJauM, MCCIEOOBATH NOCTPOCHHBIE MOENH
C MCTOJIb30BAHUEM ammnapara anreOpsl.

DyHKUUM U rpadpuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3amaHus (yHKLHUH,
B3aMMHO OOpaTHble (DYHKIMHM, KOMIO3UIMUS (QYyHKIMM, rpaduk (QYHKIUU, BBIIOIHATH
AJIEMEHTapHbIE TIPeoOpa3oBaHus TpaPuKOB HYyHKIIHIA,

CcBOOOIHO OMIEPUPOBATH MOHATHIMH: 00JIaCTh ONPENETICHNUS U MHOXKECTBO 3HAYEHHI
byHKIMM, HyId QYHKUINAN, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOZHO  OMEpPUPOBATH MOHATHAMH: UETHBIE M  HEUETHbIE  (PYyHKIUH,

nepuoandeckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKIIUH, HAaUOOJIbIIIEE U HAUMEHbILIEE 3HAaU€HNE (PYHKIIMY Ha IPOMEXKYTKE;
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cBOOOIHO ONEPUPOBATH MOHITUAMHU: CTENICHHASI (DYHKIUS C HATYPAJIbHBIM U IIEJIbIM
nokasaresieM, rpaQukK CTENeHHOW (YHKIMHM C HATypalbHbIM U LEJIbIM IOKa3aTeleM,
rpa@uk KOpHS N-Ooi cTemeHM Kak (PYyHKIUKM OOpaTHOM CTENEHUW C HATypalbHBIM
MOKA3aTeIEM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAHKE U ITOCTPOEHUE UX TPapUKOB;

CBOOOZHO OMEpPUPOBATH TMOHATHUSAMHU: TOKa3aTellbHAas W Jiorapumuyueckas
(GyHKIIMHU, UX CBOMCTBA U rpadMKH, UCIIOJIB30BaTh UX rpadyKH Il PEIICHUs YPaBHEHUH;

CBOOOZHO  OMEpUPOBATh  MOHSATHSMHU: TPUTOHOMETPHUYECKAs  OKPY>KHOCTD,
OINpPEJEICHHE TPUTOHOMETPHUECKUX (DYHKIIMI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIUN 171 UCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
OpU pEIIeHUH 3a7ad U3 APYTrux y4eOHbIX NPEIMETOB U PEATbHOM YKU3HU, BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEX]1y BEINYNHAMU;

Havasa MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPUPOBATh MOHATUAMH: apUPMETUYECKass U TIeOMEeTpUYEecKas
nporpeccusi, OECKOHEYHO YOBbIBaoIlas TeOMETpUYecKas NpOrpeccHs, JIUHEHHBIA |
HKCIIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOXKHBIX TIPOLIEHTOB, HMETh IPECTaBICHHE
O KOHCTaHTE;UCI0JIb30BaTh MPOTPECCUM [IJIsl PEIIEHUsI PEAIbHbIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATENBHOCTh, CHOCOOBI 3aJaHUs
MOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE MOCIEA0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MaTEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUpOBaTh MOHITUSIMM: HENpPEpBhIBHbIE (PYHKIMHM, TOYKU pa3pbiBa
rpaduka GyHKIHH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO OIEpUpoBaTh MOHATHEM: (YHKUHS, HENpephiBHAS HA OTPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUI JIJIs1 peLIeHus 3a/1a4;

CBOOOJHO ONEPHUPOBATH MOHATHUSIMH: TMEpPBas U BTOpask MPOU3BOJHBIE (DYHKIINH,
KacareyibHas K rpaduky QyHKINH;

BBIYMCIIATH IPOU3BOJIHBIE CYMMBI, IPOU3BENCHMS, YACTHOIO U KOMITO3ULIUH JIBYX
(byHKIMI, 3HAaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

MCIIOJIH30BaTh TEOMETPUUYECKUNA M (PU3MUECKHUI CMBICI TPOU3BOIHOMN JIJISl PEIICHUS
3a/1ay.

MHo:xecTBa U JIOTHKA:

CBOOOJHO OIEpHUPOBATh MOHSATHUSIMH: MHOXKECTBO, OIEpPAIMH HaJl MHOKECTBAMH,

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar IJisg ONHCAHUS peabHbIX
MIPOIIECCOB U SIBJICHUH, MPY PEIICHUN 3a/1a4 U3 IPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh TMOHATUSMH: ONpEICIICHUE, TeopeMa, YpaBHEHHE-
CIICJICTBHE, CBOMCTBO MATEMaTHYECKOr0 OOBEKTa, J0KA3aTeIbCTBO, PaBHOCHIIHHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy o6yuenus B 11 kiacce o0ydaronuics MojJyqduT CICAYIOIMINE MPeIMETHBIC
PE3YNBTATHI IO OTJICTBHBIM TeMaM pabodelt mporpaMMbl yaeOHOTO Kypca
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«Aﬂre6pa N HadaJla MaTCMaTHYCCKOI'O aHaJIM3a» .

YucJia v BbIYUCIIECHNUA

CBOOOJHO OIEpHUPOBATh IMOHITHUSMU: HATypallbHOE M II€JI0€ YHUCJI0, MHOXKECTBA
HaTYpaJIbHBIX U LIEJIBIX YUCEJI, UCTIOJIB30BaTh MPU3HAKU JETUMOCTH 1iebix yuces, HO/J
1 HOK HatypanbHBIX 4uCeN A1 pelieHus 3a1ad, MPUMEHSTh alroputM EBkina;

CBOOO/IHO OTEpHUPOBATH MOHITHEM OCTaTKa MO0 MOJYJIIO, 3alUChIBATh HATypaIbHBIC
YHUCIia B pa3JMYHbBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO ONEPUPOBATh TMOHATHUSAMH: KOMIIJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIsATh KOMIUICKCHBIE 4YHCIa B alreOpandeckol M
TPUTOHOMETPHUUECKON (opMe, BBIOJHATH apU(PMETHUYCCKUE OIepalui ¢ HUMH U
n300pakaTh Ha KOOPJMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh TMOHITUSIMU: HppalMOHATbHbBIE, T[OKa3aTelbHbIE U
JorapuMUYECKre HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHIBHBIX
IIEPEXO/IOB;

OCYIIECTBJISATH OTOOp KOPHEW NpH PEIICHHH TPUTOHOMETPUUYECKOTO YpPaBHEHMUS;

CBOOOJTHO OTEPUPOBATH MOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH

HEOO0XOJIUMbIE (POPMYJIBI JJISI PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX

HEPABCHCTB;

CBOOOJTHO OMEpUPOBATh MOHATHUSMH: CHUCTEMA W COBOKYITHOCTh YpaBHEHUW U
HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI WM CHUCTEMBI-CICJACTBUS, HAXOJUTh PEIICHUS
CUCTEMBl U COBOKYMHOCTEW pPalMOHAIBHBIX, WPPALHUOHAIBHBIX, IMOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaTh paruoHaIbHBIC, UPPAIIMOHANIBHBIE, TTOKa3aTeNIbHbIC, JTOTApU(OMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, COACPKAIIUE MOJIYJIU U MTAPAMETPHI;

IPUMEHSTH TparuecKkre MEeTO b JJI PEIICHUS] YPAaBHEHU U HEPABEHCTB, a TaKKe
3a7a4 C IIapaMeTpaMu;

MOJIETTUPOBaTh pPeabHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABISITH BBHIPAKCHHUS,
YpPaBHEHU S, HEPABEHCTBA M UX CUCTEMBI 10 YCJIOBUIO 3a/1a4d, UCCIIEI0BATh TIOCTPOCHHbBIE
MOJIENIA C WCIIOJIb30BAaHUEM ammapara aireOpbl, MHTEPIPETHPOBATH TOJYUYCHHBIN
pe3yJbTar.

DyHKUUM U rpadpuku:

CTpOUTh TpadUKH KOMHO3UIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH T€OMETpHuUecKHe oOpa3bl ypaBHEHHUN M HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: TPaAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHSTH QYHKIIUH 1711 MOACIIMPOBAHUSA U UCCIIEIOBAHUS PeabHBIX MTPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHaIu3a:
UCIOJIb30BaTh MPOU3BOJHYIO U1l MCCleqoBaHUsl (YHKIIMU HA MOHOTOHHOCTH U
IKCTPEMYMBI;
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HaxXoAWTh HauOoOJIbLIEE W HAWMEHbIIEe 3HA4eHMs (QYHKIUU HENpephIBHON
Ha OTPE3KE;

WCIIOJIb30BaTh  NPOW3BOJHYIO  JUIsl  HAXOXKJIECHHUS  HAWIy4dlIero  PElICHHUs
B NPUKIAJHBIX, B TOM YHCJE COLUMATbHO-3KOHOMUYECKHX, 3a7aydax, JUIsl ONpeneseHus
CKOPOCTH U YCKOpPEHUS Tpoliecca, 3aJaHHOro (popMynon win rpaduxkom;

CcBOOOZHO OMEpUpPOBATh MOHITUSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHbIA HMHTErpad,
HaXOJUTb MEPBOOOPA3HBIC FIMEMEHTAPHBIX PYHKIIMA U BBIYUCIATH HHTETPAN 110 (hopMyIie
Hrrorona—JleiOHNIa;

HaXOAMTH IIOUIA/IN TUIOCKUX (PUTYp 1 0OBEMBI T€J C IOMOILBIO HHTErpaa;

MMETh MPEJCTAaBICHUE O MAaTEeMaTUYeCKOM MOJECIMPOBAHUM Ha NpHUMEPE
COCTaBJICHUs TU(PPepeHIINAIbHBIX YPABHEHHIA;

pemiaTh MNPUKIATHBIE 3aJa4d, B TOM YHCIE COLHUAIBHO-3KOHOMHYECKOIO H
(du3HYEecKoro xapakrepa, CpeICTBaMU MaTEMATHYECKOTO aHAIU3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE cofepKaHne
pazzeina (TeMbl) 4acoB 00yJarIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

ParmonansHbIC ypaBHEHHS
1 HEpaBEHCTBA.

CucreMsbl JTMHEHHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUIS1 PELICHUS 3a7aY.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIAIHbIX 3a]1a4.
JlencTBUTENBHBIE YUCIIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHEe ONeparuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiictBa. [Ipubnmxénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUKA U OLIEHKA pe3yyibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHbBIX MPOLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMU:
palMoHaIBHOE YUCIIO0, OECKOHEUHAS
nepuoaAnNdecKast Ipoob, MPOLIEHTH;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJb JE€HCTBUTEIBLHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKAECHUM

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3JIMYHbIX
OTpacjer 3HaHUN U pEATbHOMN KU3HU.
Hcnonb3oBaTh NpUOIMKEHHbIE
BBIYUCJICHUS, PABUJIA OKPYTJICHUS,
NPUKHUIKY U OLIEHKY PE3yJIbTaTa
BBIYMCJICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IepeMEHHOU. Jlenenne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LETBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATPUILBI 2X2, €r0 FeOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSATH JEJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera 1t penieHus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHCHUH, MAaTPULIA,
OIPEICIUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeist 2 X 2 1Jisi BHIYUCICHUS
€ro 3HaYCHUS1, MPUMEHSITh
OIPEICTUTEIIN ISl PEIICHUST CUCTEMBI
JIMHEVHBIX YPABHEHUM.
MoaenupoBaTh peajgbHbIE CUTYalluU
C IOMOIILIO CUCTEMBbI JTUHEHMHBIX
YpPaBHEHUI, UCCIIEN0BATH
MMOCTPOEHHBIE MOJICIIH C TIOMOIIBIO
MATPHIL U OIIPEIICITUTEIIE,
MHTEPIIPETUPOBATH MOJTYUECHHBIN
pe3yJbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢pyukiuit. ['paduk
byHKIIUA. DIIeMEHTApHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkuu. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHbllee
3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
JluneiiHas, KBaJApaTHIHAS U APOOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe
UCCIIEIOBAHUE U TTOCTPOCHHE rpauKoB
9TUX (PYHKITUI.

Crenens ¢ 1eIbIM MOKa3aTeNIeM.
bunom HeroTona.

CreneHHast QyHKITUS C HATYPaJTbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObl 3a7aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/iesICeHUs] © MHOKECTBO 3HAUECHU I
GbyHKUMU, HYIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, TpOoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMHM, MAKCUMYMbI I MUHUMYMBbI
(GbyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIIUU HA IPOMEKYTKE.
dopmyIMpoBaTh U WILTIOCTPUPOBATH
rpau4IecKu CBONCTBA JIMHECHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (yHKIUH.

BripaxkaTs popmynamu 3aBUCIMOCTH
MEX/1y BETUUMHAMHU.

3HATh ONpEENIEHUE U CBOMCTBA
CTETEHH C LIETIbIM NTOKa3aTeNeM;
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noAXoAsIyIo Gpopmy 3anucu
JNEeUCTBUTEb-HBIX YUCEI JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

Apudmerrnueckuii KOpeHb 15 ApudmMeTnueckuii KOpeHb DopMyIMpPOBaTh, 3aIUCHIBATH
N-O CTEIECHHU. HaTypaJIbHOM CTENEHH U €r0 CBOICTBA. | B CUMBOJIMUECKOU (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILNX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
WppanroHanbHble ypaBHEHHUS. Haxonuts pemennst nppanroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YpaBHEHUH C IOMOUIBIO
UPpALUOHATIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUA OCYIIECTBJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpaduk KOpHs N-0if N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl QYHKIUU CTENEHH ¢ HaTypajbHbIM
CTENEHU C HAaTypaJbHbIM [TOKA3aTEIEM NIOKa3areyieM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM ®opMyIMpOBaTh ONPEAEIICHNE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEUICHUS MMOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MTOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PAllMOHATBHBIM
II0Ka3aTeJEM.

Hcnonw3oBath 1iudpoBbie pecypehl
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JUIS IOCTpOeHUs Tpaduka
NOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBathb onpeneneHue orapudma
Jlorapupmuyeckue norapudpma. JlecsTuuHbIE U YKCIIA; JECATUIHOTO U HATYPAJIBHOIO
yYpaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Ncnons3oBatk cBOMCTBA ToTapu(MoB
coJiep Kallux Jorapu(pmsl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, Jorapu(pMUYECKUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduK. Ctpoutsb rpaduk JorapupmMudecKoi
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIUU KaK 00paTHOM
IUISl PELIEHUS] YPABHEHUM. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBa JIorapuPpMuIecKoil PyHKITUU
OCHOBHBIE METOBI PELIEHUS JUISL peLIEHUs 3a/1ay.
JAorapu(pMUYECKUX YpaBHEHUH. Haxoaute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN jorapu(pMUUECKUX ypaBHEHU I
JaorapuMUYECKUX YpaBHEHUHN C IOMOIUIBIO PABHOCHIIBHBIX NEPEX0JI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | [laBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
aprymMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHTeHCA U KOTAaHTeHCA
YHICIIOBOTO apTyMEHTA; a TAaK¥Ke
apKCHHYca, apKKOCHHYCa U
apKTaHIeHCa YUCa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Perienne TpuroHOMeTpUYECKUX
ypaBHEHUN

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIbI

IUIs IPpe0Opa30OBaHUs
TPUTOHOMETPHUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas U reOMETpUYECKas
POTPECCUH.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonws3oBanue nporpeccuu

JJIs1 PELLICHUST PEAJIbHBIX 3a]1a4
MIPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIE0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TonmyyaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL pPELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHSITh POPMYITy CIOKHBIX
MPOLICHTOB JJIsl PEIICHUS 3a/1a4
U3 peaNbHON MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpaduKoOB PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 17151 petieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IIPOU3BOJHON. YpaBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
byHKIUN 715 peleHus 3a1a4.
OnepupoBath NOHIATUSIMU: IEPBAsi U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
Bprauciiats npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
GyHKUIUU.

N3y4yaTh MpOU3BOIHBIE DIIEMEHTAPHBIX
GyHKUIHH.

Hcnonbs30BaTh reOMETPUUYECKUN U
(bU3UYEeCKUi CMBICI TPOU3BOTHON

JUISL pELIEHUS 3a1a4
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[ToBTOpEeHME, 0000MIIECHNE, 5
cUCTEMATHU3ALUA 3HAHUI

OcCHOBHBIE TOHATUS Kypca anreopsl
Y HayaJl MaTeMaTHYECKOr0 aHaJIn3a
10 knacca, o6001IeHNE 1
CUCTEMAaTHU3alMsl 3HAaHUH

[IprMeHATh OCHOBHBIE
HOHATHA KypcaanreOpsl
Y Hayvall
MaTeMaTH4YeCKOro
aHanau3a Il peuIeHus
3aza4

U3 peaIbHOU

KU3HU U IPYTUX

IIKOJIBHBIX
npcamMcTOB
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
INHOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Jlara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOJ‘IbeIe H%aKanecxne WIyMeHHS  00PA30BATEIbHbIC
padoThbI padoTbl pecypesi
MHO0XeCTBO, Onepariiy HaJi MHO)KECTBAMH H 1
MX CBOMCTBA
Junarpammsl Diinepa-BenHa 1
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJis pelleHus 3a1a4
Pammonansablie yncia. OOBIKHOBEHHBIE U 1
JECATHYHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIC
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MIEPHOINICCKHE IPOOH

PaLII/IOHaJH)HbIe quclia. O6BIKHOBCHHBI€ n
JeCATHYHBIC POOH, POLIECHThI, OECKOHEYHBIE
MIEPHOINYCCKHE IPOOH

[Ipumenenue qpoOei U MPOIEHTOB IS
pelIeHus: MPUKIAIHBIX 3324
[Ipumenenne apoOeil 1 NPOIEHTOB IS
pelIeHus TPUKJIAIHbIX 3a/1a4

JelictBuTenpHble Yncia. ParmonanbsHbie U
UppaMOHATIBHBIE YUCIIA
Apudmerndeckre onepanum ¢
JCWCTBUTEILHBIMH YHCIAMH

10

11

12

Monynb qeiiCTBUTENFHOTO YUCHA U €r0
CBOMCTBA

[TpubnmxEHHBIC BEIYUCIICHUS], TPABUIIA
OKPYTJICHUS, IIPUKUIKA U OLIEHKA pe3yJIbTara
BBIYUCIIEHUN

OCHOBHBIE METO/IbI pEeILICHUS LIETbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHoOrowieHsl OT OJHON NEPEMEHHOM.
[lenenne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

MHoro4seHs! ¢ meabiMu Kod(hGuineHTamu.
Teopema Buera

17

Pewienne cucreM JTMHENHBIX YPABHEHUN
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18

19

Pewienne cucreM JTMHENHBIX YPABHEHUN

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenuresib MaTPUILBI 2X2, €10
r€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHMS

20

21

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUHCIIEHHUE €70 3HAYCHUS

[Ipumenenue onpeaenuTens Al perieHus
CHUCTEMbI JINHEUHBIX YPAaBHEHUI

22

23

Pemenue npuknaaHeixX 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEUHBIX YPAaBHEHUI

24

Konrtponbnas pabora: "PanonanbHele
ypaBHEHU U HepaBeHCTBa. CrcTeMsl
JMHENHBIX YypaBHEHUN"

25

26

OyHKIMS, CIOCOOBI 3a1aHUs QYHKITUH.
B3aumno obpatHble pyHkuu. Komnosunus
byHKIMMA

I'paduk pynkuun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHui Gpynkunu. Hynm gynkumn.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

28

YérHble 1 HeUETHBIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HawnGomnbiiee n HauMeHblIIee 3HAYCHNE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
nuHenHas QyHKIIu
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3JI€M€HTapHOC HCCJIICOO0OBAHUC U ITOCTPOCHUC

31 .
rpaduxoB 3Tux GyHKUIKN

30 DeMEeHTapHOEe UCCIIEeI0BAHUE U TOCTPOCHHE
rpaduKoB 3TUX HyHKIUN

33 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
Herorona

34 Crenens ¢ 1enbIM 1okaszarenaeM. bunom
Hsrotona

35 CrenenHast GyHKIUS C HATYpaIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTtponpHas pabdora: "Crenennas GpyHKIHS.
E€ cBoiicTBa u rpadux"

37 Apudmernaeckuit KOpeHb HaTypaJbHOU
CTEIEHU U €ro CBOMCTBA

38 Apudpmernueckuii KOpeHb HaTypaJbHON
CTEIEHHU U €ro CBOKCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXaIINX CTEIIEHH U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
CoOJIepIKalIiX CTENEHU U KOPHU

a1 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXaIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPaAIlMOHATBHBIX
ypaBHEHU U
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUN
Nppanuonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH
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UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAIIBHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B pelIeHuH
UPPALMOHAIIBHBIX YPABHECHUM

48 PaBHOCWIIBHBIE ITEpEXOABI B pelIeHuH
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa u rpaduk KOpHS N-0ii CTENEHN KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKa3areiaeM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKa3areiaeM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-ol creneHu. MppanmoHnanbHble
ypaBHeHUA"

50 CT@PGHB C pallMOHAJILHBIM [TOKAa3aTeleM U e€
CBOICTBa

53 CT@PGHB C pallMOHAJILHBIM [TOKAa3aTeleM U e€
CBOICTBa

54 CTCPGHL C PallMOHAJILHBIM [TOKA3aTeNIeM U €€
CBOICcTBa

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpa:bmca byHKIMN A7
pelieHns ypaBHEHU!

57 HUcnonb3oBanue rpa@nxa byHKIAY 17151
pelleHusl ypaBHEHUI

58 ITokazarenbHble ypaBHEeHUSI. OCHOBHbBIE §
METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPaBHEHUN

59 [loka3zarenbHble ypaBHEeHUs1. OCHOBHBIE

METO/Ibl PEIICHNUs TOKA3aTEeNbHbIX YPaBHEHUN
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[Tokazarenbublie ypaBHeHUs.. OCHOBHbBIE

60 . 1
METO/IbI PEIICHHUS TOKA3aTEeIbHBIX YPaBHEHUN

61 Kontponbnas padota: "[lokazarenpHas 1

krus. [lokasarensHele ypaBHeHUS"
VH

62 Jlorapudm yucna. CoiicTsa jgorapudma 1

63 Jlorapudm uucna. CoiicTsa jgorapudma 1

64 Jlorapudwm yucna. CoiicTBa norapudma 1

65 JlecsTruuHble ¥ HATypalIbHbIE JTOTapU(PMBI 1

66 JlecsTuuHble U HATypalIbHbIE JTOTapU(PMBI 1

67 [TpeoOpazoBaHue BhIpAXKEHH, COIEPIKAIITIX 1
J0rapuQMbl

68 [TpeoOpazoBaHue BhIpAXKEHH, COIEPIKAIITIX 1
J0rapuQMbl

69 [IpeoOpazoBaHme BEIpaXKEHUH, COTEPIKALTUX 1
norapudmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmmueckas pyHKUuUsA, €€ CBONWCTBA U 1
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUN IS 1
pELICHNS] YpAaBHEHUI

73 Ucnonb3oBanue rpaduka GyHKIUN AJs 1
pELICHNS] YpAaBHEHUI
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

74 METO/IbI pelIeHus Torapu(HPMUIECKUX 1
YpaBHEHUHU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/IbI pelIeHus Torapu(HPMUIECKUX 1
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METOJIbI PEIICHUS JTOTapU(PMHUUECKUX

76 1

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

77 o 1
JOrapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
norapupMHUECKUX YpaBHEHHMA

79 Kontposnbnas padora: "Jlorapudmuueckast 1
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIJIOBOTO apryMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC 1
YHCIIOBOTO apTyMEHTa

82 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIJIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMEHTa
TpuronomeTpuveckass OKpyKHOCTb,

84 ofpeieieHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 orpeziesieHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHUX 1
BBIp)KEHU I

91 Hpe06pa3ovBaHHe TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

92 Hpeo6pa3ouBaHI/Ie TPUTOHOMETPHUUYECKHX 1
BBIpKEHUI

93 [IpeobpazoBanne TPUTOHOMETPHUECKUX 1

BBIPAXKEHUI
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94 PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1

95 Pemienne TpUroHOMETPUYECKUX YPaBHEHUN 1

96 Pemenre TpuroHOMETpUYECKUX YpaBHEHUM 1

97 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 1

o8 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1

99 Pemenre TpuroHOMETpUYECKUX YpaBHEHUM 1

100 Pemenne TpUroHOMETPUUECKUX ypaBHEHUI 1
KoHTpoinbHas padorta: "TpuronomeTprudeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [1ocJIeqOBaTeIbHOCTE. MeTo 1
MaTEeMATHYECKON HHTYKITUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 nocJe1oBaTeabHOCTH. MicTopus ananu3a 1
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 ['eomeTpuueckas mporpeccust 1

106 beckoneuyHo yObIBaroI1as reoMeTpruecKas 1
mporpeccust

107 Cymma 6eCKOHe:IHO yOBIBaroIIeH 1
TE€OMETPHUECKON MPOTPECCHH

108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT. 1
Hucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT. 1
Uucno e. @opmysa CIOKHBIX TPOIEHTOB

110 Hcnonb3oBaHue Mporpeccuu Aiisl pereHus 1
peaTBbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa

111 KonTponbsHas Pa60Ta: "ITocnenoBaTeILHOCTH 1
U TIPOTPECCHH

112 HemnpepbiBHBIC (YHKITUU U UX CBOWMCTBA 1
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Touka pa3pbiBa. ACUMITOTHI IrpaduKoB

113 . 1
byHKIHHA

114 CgoiicTBa (GyHKIIMIA HETPEPHIBHBIX Ha 1
OTpe3Ke

115 CgoiicTBa (GyHKIIMIA HETPEPHIBHBIX Ha 1
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1

117 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(byHKUUH 1715 pelieHus 3a1a4

120 [TpuMeHeHnEe CBOWCTB HEMTPEPBIBHBIX 1
GYHKIUH U1 pereHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1

192 Onpez[eﬂeHI/IUe, TrE€OMETPUUYECKUN CMBICT 1
IIPOU3BOTHON

123 OnpeneHeHHve, (bU3UYECKUN CMBICI 1
IIPOU3BOJHOU

124 YpaBHeHUe KacaTelIbHOU K rpaduKy 1
byHKIUNA

195 VYpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINI 1

127 [Tpou3BoHBIE 2JI€MEHTAaPHBIX (PYHKUINN 1

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

129 [IpousBonHas cyMMbl, IPOU3BEACHMS, 1
YaCTHOT'O ¥ KOMIO3UIIUU (HYHKIIUI

130 [Tpon3BoHas CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO M KOMITO3UIIMH (DYHKIUH

131 KonTtponsHast padora: "[IpouszBoanas” 1
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139 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIUS

e N n 1
3HaHUU: "YpaBHEHUs
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
133 ~on n 1
3HaHui: "OyHKIUU
134 Hrorosast koHTpOIbHAs paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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TemaTrnueckoe miannposanme 11 kiace

C MOMOIIIBIO MPOU3BOTHOM

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaY€HUs HENPEPbIBHOU
(YyHKLIMU Ha OTPE3KE.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKICHUST HAaWITYYIlIEero
pelIeHus B MPUKIIAIHbIX 33a/a4ax,

JUTSI ONIPEAEIIEHHS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommno3unus GpyHKUui.
['eomeTpuueckue 006pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOMN
MJI0CKOCTH

Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYaroIIMXCs
HccnenoBanne (yHKINN 22 [IpuMeHeHne npon3BOIHOM Ctpoutb rpadpuk KOMITO3UITUU

(GYHKUIHN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VICCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUU.
Ctpoutb reoMeTpruyeckue oopassl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnons30BaTh MPOU3BOAHYIO

JUTSL UcclleIoBaHus QyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HaNOOJIbLIEE U HAUMEHBLIEE
3Ha4YeHUs PYHKIUU HEMPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM ITPOBEAEHHOTO
VCCJIEI0BAHUS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSI HAXOKJIEHUSI HAWITYYIIIEero
penieHus B IPUKIaJIHbIX, B TOM YHUCIIE
COIMAIbHO-PKOHOMHYECKHUX, 3a/a4ax,
JUTSI ONIPEAEIIEHHS] CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3aaHHOIO
dbopmyIoi uiam rpauKoMm.

[Tomy4ats npencraBieHue
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O MPUMEHEHUHU MPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpa3Has U Onpe1eIEHHBIN
aneMeHTapHbIX QyHKIui. [IpaBuna unterpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMMN U BBIUUCIATH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpaa onpeaeaEéHHOro MHTErpaia.

JUTS1 HAXOXKIEHUS TIJI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHINaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTe nipeacTaBiICHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peanbHbBIX MPOLIECCOB C TOMOIIIBIO

nuddepeHInanbHbIX YpaBHEHUI

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnons3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBa U IrpaduKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuueckue YPAaBHEHHUM C IOMOIIBIO WU3YUYEHHUsI UX CBOWCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOpPHEHU € IIOMOIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumensTh HOPMYIIBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Ucnons3oBatk HUppOBBIE pECYPCHI
JUTSl IOCTPOEHHMS U UCCIIEIOBAHUS

rpagukoB QyHKIIHIMA

HppauronanbHele,
ITOKA3aTEeIIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PCIICHHS
MOKa3aTeIbHBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppalMOHATBHBIX, TOKA3aTEIBHBIX H
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3ATEIBHON
U JjorapumMuIeckoit GyHKIui

K PELICHUIO TOKa3aTeNIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
ePEXO0B.

Pemates uppanronanbHbie U
KOMOMHUPOBAHHbBIE HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
EPEXOOB.

Hcnonb3oBaTh rpaduyeckre MeTO Ibl
Y CBOWCTBA BXOJSIINX B ypaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUTSL pelIeHUs 3a1a4u
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KommiekcHble uncia

10

KomnekcHsle uncia. Anredpandeckas
Y TPUTOHOMETpUYECcKast POpPMbI 3aIUCU
KOMIIJIEKCHOT'O YHUCJIA.
ApudmeTrueckue onepanuu

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YUCEl

Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENIEHU U3 KOMIUIEKCHOT'O YHCJIA.
[IpuMeHeHre KOMIUIEKCHBIX YK Cell

JUI pelieHus: (GU3NYECKux U
r€OMETPUYECKHX 3a]ad

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCJI0 U MHOXKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpencraBasiTh KOMILJIEKCHBIC YHCTA
B alreOpanveckon u
TPUTOHOMETPUUYECKOM Popme.
Brimonusate apudmernyeckue
oTiepaIy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YU CIIA
Ha KOOPJIMHATHOU MJIOCKOCTH.
[Ipumensars popmyny Myaspa u
NOJTy4aTh MPEACTABIEHUE O KOPHSIX

N-0M CTEIeHH M3 KOMIIJIEKCHOI'O YHCJIa.

3HAaKOMUTBCSA C PUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl PELIEHUS] TEOMETPUUECKUX U
dbuznyeckux 3agau

HaTypaJ'H:HI)Ie H O CJIbIC YHCiIa

10

Harypanbhbie u nensie uncia.
[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octaTtkoB
10 MOAYJIIO, anroputMma EBknnaa

JUJIs1 pELICHUS 3a7a4 B IIEJIbIX YHACIaxX

OnepupoBaTh NOHITUSIMU:
HaTypaJIbHOE U 1I€JI0€ YUCIIO,
MHOYKECTBO HATYPaJIbHBIX U IETbIX
qyuces.

Hcnonp30BaTh NpU3HAKHU JACITUMOCTH
LEJBIX YUCEeIT; OCTATKU M0 MOJIYJIIO;
HO/1 n HOK naTypanbHBIX 4uCEI;
anroput™ EBknuaa asis peueHust
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3a/1au.

3anuchIBaTh HATYpaJIbHBIC YHCIIA

B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb ypPaBHEHUM. OnepupoBath NOHATUAMH: CHCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPpaLMOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKAa3aTeJIbHbIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLs K PELIEHHIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 pa3IMYHbIX 00JacTeil 3HaHUN 1
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBaTh LUPPOBLIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

NoKa3areibHbIe, JorapupMuIecKue 1
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALMOHAJIbHBIX,
NOKa3aTeNbHbIX, JJOrApU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN

41



C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C MOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIM U IIapaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUH U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccienoBanne (QyHKIMN MeTogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

Ctpouts 1 UcCcineaoBaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMATU3AlIU 3HAHUI

MopenupoBaTh pealibHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, ypaBHCHUS, HCPABEHCTBA
Y UX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCJIeI0BATh MMOCTPOCHHBIE MOJICITH

C UCTIOJIH30BaHUEM armapara aareOpsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumensaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M KCCIICIOBAHUS
peasbHbIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,
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B TOM UYHCJI€ COLIMATIbHO-
HKOHOMHUYECKOTO u
(bu3HUecKoro xapakrepa,
cpencTBaMu  anredpbl U

MaTEMaTHYECKOTO
a”HaJIn3a
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOI' PAMME
IHoypounoe miianupoBanue 11 KNIACC
KoanuectBo yacos JJIeKTPOHHbIE
N Tema ypoka Konrtpoubnubie IIpakTnueckue Aata L

n/n H3y4eHusi o0pa3zoBaTeJbHbIC

pecypchl

Beero padoThI padoThI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIN Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GyHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio pyHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI




[Ipumenenne npou3BOIHON K
WCCIICIOBAaHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxxaenue HarOoIbIIero u
HAaUMEHBIIIETO 3HAUYEHUs HENPEPHIBHOMN
(GyHKLIMU Ha OTpe3Ke

10

Haxoxxaenue HarnOoIbIIero u
HaMMEHBIIETO 3HA4€HUs1 HEPEPhIBHON
(GyHKLIMU Ha OTpE3Ke

11

12

13

14

15

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOU
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAaYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a]ja4ax

[Ipumenenne npou3BOTHOM IS
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKIIATHBIX 3a/1a9ax

[Tpumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduKoM

16

[IpumeneHnne npou3BOTHOM JIs
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OTIpEIEIICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION HITH
rpadgukom

17 Kommnosumus ¢hyHkmmii 1

18 Kommnosumus ¢hyHkmmii 1

19 Kommnosumus ¢hyHkmmit 1

20 FGOMeTpI/I‘IeCEI/IC 00pa3bl ypaBHEHUH Ha 1
KOOPJAMHATHOMN TIJIOCKOCTH

21 FeOMeTqueCISI/Ie o0pa3bl ypaBHEHHIT Ha 1
KOOPJAMHATHOMN TIJIOCKOCTH

29 KonTponbnas pabora: "UccnenoBanue 1
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO 1
epBOOOpa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH. 1
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHble dNeMEeHTapHBIX (HYHKITUH. 1
[IpaBuna HaXOXKIEHUS TEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI 1
WHTEerpaia

27 Beruucnenue onpenenéHHoro HHTerpana 1
o gopmyne HeroTona-JleliOHuma

28 Brruncnenue onpenenéHHOro HHTerpaa 1
o ¢hopmyse Herotona-Jleitbauia

29 [TpuMeHeHHe HHTETpaIa I HaX XK ICHUS 1
TIoMIaIel TUIOCKUX PUTYP

30 [IpuMmeHeHne uHTETrpaia A HaXOXKACHUS 1
00BEMOB T€OMETPUUECKHUX T

31 HpI/IMepLvaeHIeHI/Iﬁ nuddepeHmaTbHBIX 1
ypaBHEHUH

32 [Tpumeps pemeruit quddepeHImarIbHbIX 1
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ypaBHEHUU

33

MaremMaTHueCcKoe MOJICIIUPOBAaHHUE
peaIbHBIX MPOIECCOB C TOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34

35

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpaprKu

36

37

38

Tpuronomerpudeckue GYHKINH, HX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKIHH, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa M rpaduku

39

40

41

42

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPY’KHOCTH

43

OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44

45

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
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Pemenne TPUT'OHOMETPHUYCCKUX

46
HEPaBEHCTB

47 Pemenue TpuroHoMeTprudeCcKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKLIUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
HUPPAIMOHAILHBIX HEPABCHCTB

58 OCHOBHBIE METOBI PEIICHUS
HppaIllMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
HUPPAIMOHAILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PEIICHUS
HppallMOHALHBIX HEPABEHCTB

61 I'pacdmueckue MeToabl penieHus
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UpPPalMOHAIIBHBIX YpaBHEHUI

62

63

I'paduueckue METOIbI peIICHUS
HPPalMOHATLHBIX YPaBHEHUI
I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
I'padmyeckue MeToabI pemieHUs
norapu()MUUECKUX ypaBHEHUI

66

I'padmyeckue MeToabI pemieHUs
norapuMUYECKUX HEPABEHCTB

67

68

69

70

71

I'paduueckue METOIbI peLICHUS
norapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToabI pemieHUsS
MOKa3aTeIbHBIX U JorapupMuuecKux
YpaBHEHUU

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUI

I'padnueckue MeToabl pereHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPABEHCTB

72

KonrtponsHas padora: "UpparoHanbHele,
MoKa3areabHbIE U JIoTapupMUUecKue
HepaBeHCTBa"

73

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu
KOMILIEKCHOI'O YHCIIa

74

KowmrnekcHbie uncna. Anrebpandeckas u
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TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOT'O YHUCIIa

Apudmerndeckre onepaum ¢

& KOMIUIEKCHBIMHU YU CJIaMHU .

76 Apudmernueckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIaMHU

77 I/I306pa)KeHI/IevKOMHJIeKCHBIX qHcen Ha 1
KOOP/AMHATHOH MJIOCKOCTH

78 I/I306pa)KeHI/IevKOMHJ'IeKCHBIX qucen Ha 1
KOOPJAMHATHOMN INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3 1
KOMILJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. KopHu n-o#i cTenesu u3 1
KOMILJIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCEeN JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX 1
3aja4

82 KOHTp"OJ'ILHa}I pabora: "KomrmuiekcHble 1
qucia

83 HatypanbHble 1 1ebie Jrcia 1

84 HarypanbHble u niensle yucna 1

85 IIpuMeHeHne MPU3HAKOB AETUMOCTH 1
L[EJIBIX YUCEl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LEJIBIX YHCell

87 IIpumeHeHne MPU3HAKOB AETUMOCTH 1
nensix yucen: HOJ[ u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
uensix yucen: HOJl u HOK

89 IIpumeHeHNne MPU3HAKOB AETUMOCTHU 1

IECJIBIX YUCEJI: OCTATKH 110 MOOYJIIO
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90

91

92

[IpuMeHeHne NMPU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO
[IpuMeHeHue NMpU3HAKOB ACIUMOCTH
LEJIBIX YUCEI: alropuT™ EBKinma st
pelieHus 3a/1a4y B LEebIX YHCIIax

KonTponpHas padora: "Teopus menbix
yucen"

93

Cucrema n COBOKYIIHOCTb ypaBHeHPIfI.
PaBHOCHIIbHEIC CHCTEMBI M CHCTEMBI-
CIICACTBHA

94

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIIbHEIC CHCTEMBI M CHCTEMEI-
CIICACTBHA

95

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKynHOCTeﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEW MppaliOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKAa3aTeIbHBIX
ypaBHEHUH

98

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH

100

101

OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUI

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
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pa3nuYHbIX 00JacCTel HayKH U peallbHOMN
KU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yNbTaTOB

[IpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

102 pasIUYHBIX 00JIacTel HAYKH U pealbHON 1
KHU3HHU, UHTEPIPETALNS TTOTYISHHBIX
PE3yNbTaTOB
[IpuMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

103 pa3IUYHbBIX 00JaCTel HayKH U peallbHOMN 1
KU3HHU, UHTEPIPETALHNS TTOTYICHHBIX
pE3yNbTaTOB
KonTponbnas pabota: "Cucrembl

104 panMoHATBHBIX, UPPAIIMOHATEHBIX 1
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHH"

105 PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 ParnmonanbHble HEpaBEHCTBA C 1
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € TapaMeTPaMHU 1

108 HppauunoHanbHble ypaBHEHMS, 1
HEpaBEHCTBA C MapaMeTpaMu

109 HppannoHanbHble CUCTEMBI C 1
napameTpamu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 JlorapudmMuueckue ypaBHECHUS, 1
HEpaBEHCTBA C MapamMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢ 1

napameTpamu
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Tpuronomerpuyeckue ypaBHEHHUS C

114
rnapameTpamu

115 TpuronHomeTpuuecke HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpruyecKkue CUCTEMBI €
rnapameTpamu
[ToctpoeHue u uccnenoBaHue

117 MaTEeMaTHYECKUX MOJIENeN peabHbIX

CUTYalHil C MOMOILBIO YPaBHEHUH C
rnapameTpamu

ITocTpoenue u uccienoBaHue

118 MaTeMaTH4ECKHX MoJIeIeN peaslbHbIX }
CUTYyallUi C TOMOIIBIO CUCTEM YpaBHEHUI
C rapaMeTpamMu

HOCTpOCHI/IC Hn UCCIICIOBAHUC
MATEMATHUYCCKUX MO)ICJICﬁ PCATBbHBIX

119 CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

120 KOHTpOJ'II)HaSI"pa6OTaZ "3amaun ¢
napameTpamu

121 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

192 [ToBTOpenue, o6o0IIEHNE,

cUucTeMaru3auvs 3Hauuii: "YpasHeHnus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMaTH3aIs 3HaHWI: Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, o6o0mEH e,

124 M. n n
cucréMaTus3alyAa 3HaHUN . HepaBeHCTBa

[ToBTOpenue, 060061IeHNE,

125 . "
cucreMarusanus 3HaHuii: "HepaBeHcTBa

126 [ToBTOpeHme, 0600IIEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600IIEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600mIEHNE,
128 cucreMmarusauus 3Hanui: "IIponsBognas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
129 cucremarusauus 3Hanuii: "[IponsBoanHas u 1
e€ npuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
130 cucremMaru3anus 3HaHuii: "MaTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
139 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3amus 3Hanuit: "OyHkun"
133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3HaHuii: "OyHkuun"
134 HToroasi KOHTpOJIbHAsA paboTa 1 1
135 HToroasi KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, o6o0IEHNE, 1
cUcTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME
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PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBAsieTCSl OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHEro OOIero
o0Opa3oBaHMsl, TaK KaKk 00ECIIeYnBaEeT BOZMOKHOCTh U3yUEHUs JUCIUILTUH €CTECTBEHHO-
HAy4YHOM HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1HKJIa. [ockoabKy Toruueckoe
MBINIIIEHHE, (GopMUpyeMOe TpH U3YYCHHUH OOYYaIOIMMHUCS TOHSATHHHBIX OCHOB
T€OMETPHUH, TPU JI0KA3aTEIbCTBE TEOPEM M TIOCTPOCHUHU IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPHU PEIICHUN T€OMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
THITOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYIHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YpOBHE — pa3BUTHE WHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydYalomUXCs MPU H3YYEHUHU
Tr€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0nacTu «MareMaTtuka U HH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKUX 3HAHWK W JIEUCTBHM, CHENU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUIsL YCHEIIHOTO Mpo(eccHOHaIbHOTO 00pa30oBaHMs, CBSA3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuoputeTHBIME 3a7jauaMyd  Kypca TEOMETPUU Ha YIIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciiMpeHne TMPEeACTaBICHUSI O TEOMETPHUH KaK YacTH MHPOBOU KYJIBTYPHl M
dbopMHUpOBaHNE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJISIONIMX OMUCHIBATh W HM3y4yaTh pa3HbIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHWE TMOHATUWHOIO armapaTta no pasueny «CrepeomeTpusi»
y4e0HOT0 Kypca reOMEeTpHH;

dbopMHupoBaHWE YMEHHS BIIaJIeTh OCHOBHBIMU TOHATHSIMH O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeMm, (opMyn U yMeHHe
WX TPUMCHATh, YMCHHUS JOKA3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a1ad;

dbopMupoBaHrE YMEHHsI paclio3HaBaTh HA YepTekax, MOJCTSIX U B PEaTbHOM MHPE
MHOTOTPAaHHHUKH ¥ T€Ja BPAIICHUS, KOHCTPYHUPOBATH TEOMETPUUCCKUE MOJIEIH;

¢opMupoOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS POJM  AKCHOMATHUKH
IIPU IIPOBEJEHUN PACCYKACHUN;

dbopMHpoBaHME yMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB U aJTOPUTMOB
pelieHus, YMEHUS WX MPUMEHSATh, MPOBOIAUTH JTOKA3aTEIbHBIC PACCYXKICHUS B XOJE
pellIeHus] CTEPEOMETPUUECKUX 3a]ad M 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
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dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KAa3aTENbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEPXKACHUH W POJM AKCUOMATUKH B TPOBEIACHUM JEAYKTHBHBIX
paCCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJVIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs,  TO3HABAaTENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh NPOSBICHHUS T'€OMETPUUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCaIbHBIX >KMU3HEHHBIX CHUTYyallMsIX W TIPU H3YyYCHUU IPYTUX yueOHBIX
IIPEIMETOB, MPOSIBJICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS PEaTTbHBIX
CUTyallul, HCCJIENOBAaHUS TOCTPOEHHBIX MOJENEH, HMHTEpIpEeTaluud MOJYyYEHHBIX
pe3ynbTaTOB.

OCHOBHBIMU  COJEpPKATEJIIbHBIMU  JIMHUSAMU ~ y4eOHoro kypca «I'eomerpus»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ MJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBMKeHMs B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETpPUU Ha yriayOnéHHOM ypoBHe oOyuenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMUpOBaHKE JIOTHUYECKUX YMEHHUM pachpelensieTcsi HE TOJIBKO M0 COJAEpKaTEIbHBIM
JUHUSM, HO U 1o rogaMm oOyuenus. CoxaepkaHue 0oOpa3oBaHHsA, COOTBETCTBYIOIIEE
npeAMEeTHbIM  pe3ysbraraM  ocBoeHusi DenepanbHoi  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLUIHUAIBHBIM BOIpOcaM OOydaroImuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HHE FT€OMETPUUECKUMHU MOHATUIMU
U HaBbIKAMHM TIOCJIEAOBATEIbHO M MOCTYNATENbHO, C COONIOJCHUEM NpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
NpEACTaBICHU OOydYaloIMXCa, pacupsiss U yriyonsss e€, o0pa3ys NpOoYHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3/atTh ycnoBus 1 quddepeHnmranun 00ydeHus, MOCTPOCHNU HHINBUAYaTbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIIyONEHHOE W3yYEeHHE T'€OMETpUU
KaK COCTaBJISIONIEH yuyeOHOTo ipeameTra «MareMaTikay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJOJDKECHUIO M3YYCHHs] MAaTEMATHKH C Y4ETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneymBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpus» Ha yriayOGJIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 vaca B HeneIO).
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COAEPKXAHUE OBYUEHUASA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnosiokeHue TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHblEe M CKpEIIMBAIOIKECs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapajuteIbBHOCTD MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHbIC IIPSMbIC
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD IIPSAMOU U IJIOCKOCTH.
[lapamnensHOoe M IEHTpAIbHOE MPOCKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJieIbHOTO MNpoeKTUpoBaHus. M3o0pakeHue ¢uryp B mHapayieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMHU
B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEMN: MapasulesibHbIEe IJIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh NPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE MTapaJUIeNIbHbIE U MEPIICHINKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSMOW MNEPIEHIAMKYISAPHOU
II0CKOCTU. OpTOroHa’sbHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIJIOCKOCTH, IPOEKIUA
buryps Ha IJIOCKOCTB. [lepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX MepIeHANKYIIIpax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroJi JIBYIrpaHHOTO yria. TpéxrpaHHbli U MHOTOrpaHHble yribl. CBoOMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTiia. T€eopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: N-yroyibHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN Napajuiesienunes] u ero cpoictra. Kparyaiiume nytu
Ha IMOBEPXHOCTM MHOrorpaHHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupammuaa, OpaBUiIbHAs U yCEUEHHAS MMUPAMUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed MpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAg NUPAMUA, [PaBUIIbHAL
TpeyrojbHasl MUpamMuia U MpaBUIbHBIN TeTpasp, KyO. [IpencraBieHue o npaBuiIbHbBIX
MHOI'OTPaHHUKAX: OKTadIpP, JOAEKAdAP U UKOCAIP.

Bbruncnenue s1eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHainu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIA b OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpAMO npu3Mebl. [lnomaas 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX
MHOTOIrpaHHUKOB. CUMMETpHsi B  MNPaBWJIbHOM MHOIOTPAHHHUKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
APaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANpPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOXEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMcTBa
CJI0KeHUs BEKTOpOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoHsATHE KOMIUIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komiutaHapHOoCTH TpEX BekTOpoB. [IpaBuio mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOpaM. [IpsMoyrosbHas
cucteMa KoopauHaT B npoctpanHcTBe. Koopaunatsl BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPa W KOOPJIMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, O0Opa3yloliue TMoBepXHOCTeH. Tena BpallleHUs: MMWIMHAP, KOHYC,
yCeu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IIIOCKOCTH,
KacaTeJibHas IIIOCKOCTh K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3Béprka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena M ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOunammu Ten BpaiieHus ¥ MHOTOrpanHuKoB. [Ipu3Ma, BucanHas B HUIHHID,
oInvcaHHas okoJio uinuHapa. [lepeceuenne cdepsl u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCA, TUIOIIAAb cepbl u e€ yactei. [logobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeobpazoBanne  momobus, romoTteTus. PemeHue 3amay HA  IUIOCKOCTH
C MCTOJBb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHHi! MHOrOTpaHHUKOB W TeJl BpAlICHHUS: CEUYECHHS LMIMHIpA
(mapaJuienbHO U MEPIEHIMKYJISIPHO OCH), CEUeHUsI KOHYCa (IapauieibHOE OCHOBAHUIO U
IPOXOJSIIEe Yepe3 BEPUIMHY), CEYEHUs IIapa, METOJbl MOCTPOEHUS CEYEHUH: METOA
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Onepauuy Haj BeKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIWHAT
B nnpoctpancTse. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUIECKUX 3a/1a4.

JIBUKeHUS B IPOCTPAHCTBE

JIBxenus npoctpancTBa. Otodpaxkenus. /[Bmwkenust u paBeHcTBO (uryp. OOmme
CBOWCTBA JBWKCHUW. BuAbl JIBWKEHWUN: NapajUIeIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBaHus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MAaTEeMaTHUYECKUX PACCY>KICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJaccu(UIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO OTMIEPUPOBATH MOHSATHSMHU, CBSI3aHHBIMH C yTJaMU B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMua,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEYECHHS] MHOTOTPAHHHKOB PAa3JIMYHBIMH  METOJaMH, BBITIOTHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAA IMOBEPXHOCTEH MHOTOTPAHHWKOB (TIpW3Ma, THpaMHuaa),
TCOMETPUUCCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHSTHAMHU: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHN (DUTYPHI;

CBOOOJTHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS HW3BECTHBIE METOJAbl MPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  NpOorpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPHPETUPOBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEaIbHbIE CUTYallMH Ha
S3bIKE TEOMETPUU, MCCIENOBaTh TIOCTPOCHHBIE MOJEIU C  HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUI U TEOpEM, almnapara aareophbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh MPEICTAaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO ONIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKOMN, KOHUUECKOH
U CpepUUYECKOI TOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATHUSIMH, CBI3aHHBIMHU C TEJIAMH BPAILLECHUS: IIMJIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObACHSITH
CHOCOOBI MOTYYEHUS TEJ BPAILLICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIYHCIISATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
IUIOIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeNl BpAIICHUS, T€OMETPUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSMHU TEJ BpaICHUS
¥ MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIA OKOJIO cepsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpalllCHMS,;

BBIYHCIISATh COOTHOIIGHUS MEXIYy TIUIOMAIIMU TOBEPXHOCTeH M 00BEMamMu
ITOJTOOHBIX TEI;

n300paxaTh Hu3ydaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlleHHUS;

W3BJICKATb, UHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdOpMAITUIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (UTypax, MPEICTABICHHYIO Ha YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATD OIEpalluy Hajl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCTEME KOOPIUHAT;

peniaTh Te€OMETPUYECKHE 3a7aud Ha BBIUMCIEHUE YIJIOB MEXKIY HNPSIMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHHE PACCTOSSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEILICHUY;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATBHON CHMMETPHUH, 3ePKATbHON CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUThb CEYEHHS MHOTOTPAHHUKOB W TeJl BpalICHUS: CEUCHHs] LUIUHIpPA
(mapasienbHO ¥ NEePIEeHIMKYIISIPHO OCH), CeUeHUsI KOHYca (TTapaijieIbHOe OCHOBAHUIO U
MPOXOIsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METO]] IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUAEC YTBEPIKICHNUS,

MIPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoinX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEIIMYUUH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMbI
[P PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH M
OIICHMBATh PEAJIbHBIC CUTYAIlNH, IPUMEHATh M3yYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pElIeHUs MaTeMaTH4YeCKu CHOPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEI0BATh TTOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
penaTh NpakTUUECKHe 3aa4u, CBI3aHHBIC C HAXOXKIEHUEM T€OMETPUUYECKUX BEIIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofepKaHne
pazjena (TeMbl) Kypca 4acoB yqammxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE OmnpenensTh MI0CKOCTh Kak Gurypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, TapauIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi ¥ II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHororpaHHuKy, H300paxeHue
POCTEHININX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE.
O0603HaYeHUs PAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBIMOJIHAETCS TIIAHUMETPHUSL.
Jlenath NpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, HICATH3ALINEH KOTOPBIX
SIBJISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh PUHITUIIBI
MMOCTPOEHUS CCUEHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEePEeHOCca CEKYIIEH MIOCKOCTH.
Pemats cTepeomerpudeckue 3a1auu:
Ha OIpENICJICHUE BUJa CEUYCHUS U
HAaXO0XJIECHUE €r0 TUIOIIA/IH.
AKTyanu3upoBath (DaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUH 33124
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nupamMubl, Kyoa v IPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTYYEHHBIX TUIOCKOCTEMN.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIlIMCh IAroB
OCTPOEHHUS.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BEIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TUNTAHUMETPUIECKUE (haKThI
Y METOJbI:

Teopemsr Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CcpeHEN JIMHUU
TpeyrojbHukKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[TpusHaku no100usl TPEYTOILHUKOB.
[TomyyaTs nmpencraBieHus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu hyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
MPSMBIX.

[TapamienpHble IPsAMBIE

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WJLTFOCTPUPYS
PUCYHKAMHU U TIPUBOJISI TPUMEPHI
U3 peasbHOM JKU3HH.
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B IPOCTpPaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKaIIeH

Ha JJAaHHOU IPSIMOU.

JlemMa 0 nepeceyeHnn napajlyIeIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apanensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napajuieIbHbIX IPSIMBbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamiensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKuus.

VY011 ¢ COHanpaBIEHHBIMU CTOPOHAMM.
YTroa Mexy NpsAMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAaHCTBA U HE
JIe)Kale Ha IPYror MpsIMO; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH JBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY

0 TPEX NapaJUIECIbHBIX MPSAMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIUBAOUIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
[IPOECKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBAHKUE (PUTYP HA IIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MIPOEKTUPOBAHMUSL.

N300pakats B mapayiebHON
MIPOEKLIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
paccykJIeHUs NPU pELICHUU
r€OMETPUYECKUX 3a]a4, CB3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C HUCII0JIb30BaHNEM IT'€OMETPUUECKUX
NOHSITUI U TEOPEM, arrnapaTa aiareopsl,
IU(PPOBBIX PECYPCOB.

ITonmyuaTe nipecraBiaeHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 ucropuu padboT MO TEOPUH
MEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B TIPOCTPAHCTBE, PUBOJIS
COOTBETCTBYIOIINUE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAILIEITBHOTO APYTOX MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHui Ky0a

U Tapajuiesienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
MPUHALJICKAITYIO JAHHOM MIIOCKOCTU U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 0Tpe3Kax mapayiyiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY NapaJlICIbHBIMU

W3 PEaJbHOW KU3HU.

DopMyIMPOBATH ONPEIEICHUE
IapaJuIeIbHBIX MPSAMOM U INIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOWCTBA MAPAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pemats crepeoMmerpruueckue 3a1aun
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIIIENBHOCTBIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

Pemate npaktuueckue 3am1aun

Ha NOCTPOCHUE CEUCHUM Ha YepPTEkKax
TETPAdApa U NapajuiesienuIeaa.
PemaTe crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
IJIOCKOCTBIO.

[IpoBOIUTH JIOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIC PACCYXKICHUS

MIpY PEUICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
MJIOCKOCTEH.

CpaBHMBATH U aHAJIU3UPOBATH
pealIbHBIE CUTYallH, CBSI3aHHbIC

C APAJUIEIIBHOCTBIO IPSAMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JICJIMPOBATh PEATbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

[leprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [1imockoctu u
NEPHEHIUKYJIAPHbIEC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

AKTyanu3npoBath (HakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIIMPOBATH ONPEICIICHHUS:
MEPIIEHAUKYIISIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE IPSIMOM,
IIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITBHOCTHIO MIPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHNUH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMMHO
MEPIIEHANKYJIISIPHBIC TPAMYIO
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Yroa Mexy CKpelnBarOIMMHUCS
npsMbIMU. [lonck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE.
[TocTpoeHue ceuenuii kyda, IpU3MBI,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTu
CUMMETPUI B MHOTOI'pPaHHHUKAX.
[Ipu3Hak nepneH MKy pHOCTH
IIPSAMOM M TUNIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NEPHEHANKYJIPBl: CAMMETPHSL, CABUT
TOYKH I10 AapaJIETIbHON MPSMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IIOCKOCT.
DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJIApa JUIs IpyTux obacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peabHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEHANKYIIApaXx.

ITonmyuaTe nipecraBiaeHue

00 OPTOrOHATBLHOM MTPOECKTUPOBAHUH.
JIoKka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSAMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinanneie 3agauu,
CBSI3aHHBIE C HAX0XKICHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemate crepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0KJICHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MTPOEKIIMH.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa I3bIKE TEOMETPUU PEAIbHBIC
CUTyalllH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAHNEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHME: Yyron Mex 1y NpSIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS MTPSIMBIMH

B IIpOCTpaHCTBE. I'eomeTpuueckue
METO/Ibl BBIYMCIICHMSI yTila MEXKIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
[IJIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBaATH OIIPEAECICHUE
IBYIPAHHOIO yIJIa.

JIoKka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuduimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAJTYCHOU MEPHI.
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JIByrpanHslil yroy. CBOMCTBO
JIMHENHBIX YIVIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEePIEHANKYIIPHOCTH TUIOCKOCTEH;
TE0-peMa O IPSIMOI IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
IPSAMOYTOJIBHOTO MapaAJJIEIEIUIIE A,
TeopeMa o AuaroHa M NPsSMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMble, TapaJJIENbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspos,

@opMyIHPOBATH ONPEIEICHUE B3aUMHO
MIEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyJIMPOBATH CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
[IPSAMOM, IO KOTOPOH NIEPECEKAKOTCS IBE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBaXx; TEOPEMY U CIIEICTBHE

U3 HE€ O JUaroHaJsiX MpsIMOYTOJIbHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
MJIaHUMETPpUUECKUE PaKkThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PacCyKICHUS NPU
pELIeHNH TeOMETPUYECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha A3bIKE TEOMETPUU PEAbHBIC
CUTyallid, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUNA OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIMBAIOIINMUCS MTPSIMbIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4ECKHUe JINHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE U C UCTIOJIb30BAaHUEM
anmnapara ajnreopsbl.

Pewars npuknagHbie 3a1auw,
CBSI3aHHBIC C HaX0KICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anys 3HaHH:
MHOrorpaHHHK U €ro JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas u HakIOHHAA
npu3Msbl. [IpaBunbHas nmpusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Diinepa. [IpaBusnbHbIC U
NIOJIyIIPABUIIBHBIE MHOTOIPAHHHUKHN

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHus,
KOMMEHTApUH.

AHaNM3UpOBaTh PELICHUE 3aJa4H.
PucoBaTh BBINTyKJIbIE MHOTOTPAHHUKH
C 3aJlTaHHBIMH CBOMCTBAMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 ABYM
€ro MPOEKIUSM.

J10Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBath BBITYyKJIbIE MHOTOIPAaHHUKHU

70



C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipy BapbUPOBAHNUHN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [1manupoBarsb
IIOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
IPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiesIeIMInea, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B ITIPOCTPAHCTBE.

[Ipocrenmmue 3agauu ¢ BEKTOpaMu

AKTyanu3nupoBaTh (HakThl U METOJIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPHI. [IpuBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NpaBuJia BHITIOJTHEHUS
JIIEUCTBUU CIIOKEHUSI U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3sIBaTh TEOPEMY O Pa3I0KEHUU
J1000T0 BEKTOpa MO TPEM JaHHBIM
HEKOMILIAaHAPHBIM BEKTOPAM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemats crepeomeTprueckue 3anaun
Ha J0Ka3aTeNbCTBO MATEMATHUECKUX
OTHOLIEHUH, HAX0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
VTJIOB, TUIOIIAACH, 00BEMOB).
Hcronb30BaTh MpHU pEILICHUN
CTEPEOMETPUYECKHUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBONTB JTOTUYECKHA KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHMBaTh U aHAIU3UPOBATh
peabHbIE CUTYaIUU U BBISIBIISTH
BO3MOYKHOCTb €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUHU.

MonenupoBaTh peaJbHyH CUTYALMIO
Ha A3bIKE T€OMETPUU U UCCIIEN0BATH
MIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arnapara aareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBl IPU PELICHUH 3a/1a4.
[Tony4aTs npeacTaBIEeHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLEH OKPYX AN MUD,
CBSI3aHHOH C peabHbIMU O0OBEKTaMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
KU3HEHHBIE CUTyalluy O POJIU
CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.

I/ICCHGIIOBEITB IIOCTPOCHHBLIC MOJICIIN.

Hcnonb3oBath HU(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC

Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnenoie
HEpPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue paccTosHul OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIILHOM
MUpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

CBOINTH NEUCTBUSL C BEKTOpPaMU

K aHAJIOTUYHBIM JEUCTBUSIM C UX
KOOPAWHATaMH.

BcnomHUTE onipenenenne CKaasipHOToO
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIIbI0 CKaIIpHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMH, YCTaHABIINBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH YypaBHEHHE MIIOCKOCTH U
dbopMyiTy pacCTOSHUS OT TOUKH

110 TUIOCKOCTH.

Pemars 3agauu, coueras

KOOPJAMHATHBINA ¥ BEKTOPHBIA METOBI.

[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JTOKa3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHUH TEOMETPUYECKUX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.
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AHanM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara anreopsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHAapTHbIE MHOTOI'PAHHUKH, METO/T
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUCHHUSI NPSIMBIX U IJIOCKOCTEM.
[TapanyenbHble PSMbIE U TIIOCKOCTH:
napaJijiebHbIE CEYEHUS, PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
[lepnenaAuKyIJISIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIE MTAPhI
NEPHEHANKYJIIPHBIX TUIOCKOCTEN U
OPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB, TEOpEMA O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemath crepeomMeTpruuecKue 3a1auu
Ha JJ0Ka3aTeIbCTBO MaTEMAaTHUYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKHUX BEJIIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws3o0BaTh npu pemieHnn
CTEPEOMETPUYECKUX 3aa
MJIaHUMEeTpUudeckue (akThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHUBATh Y AaHATTU3UPOBATH

75



B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

pealbHbIEe CUTYallUH U BBISIBIST
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOCHHBIE MOJIENIH, B TOM YHUCJIE U

C UCIIOJIb30BAHHUCM allllapaTa anre6pbl.

Hcnonn3oBarh KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yaBOeHUHU Ky0a, 0 KBaJapaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIICHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUKCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknagHeie
3a/1ayu, CBA3aHHbIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB00OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuiesienunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasuielienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pes3ats MHOTOrpaHHHKH,
NEepeKyIaablBaTh YaCTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieenuIena,
MIPU3MBI.

CpaBHUBATH U aHAIU3UPOBATH
YTBEPKICHUS C LEIbIO BbISIBJICHUS
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Brraucnenne o0bEMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHomeHne 00bEMOB IMTUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknanHble 3302494 IO TEME
«O0BEMEI TelI», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHamM3upoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeleuIIe 1a,
PU3MBI, TUPAMHUIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopMyITy ISl BRIYUCICHUS 00hEMOB
Te.

Jloka3siBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBoguTh (hOpMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpazyroiye UINHAPUIECKON
HIOBEPXHOCTH.

CB00OOJIHO OTIEpUPOBATH MOHATUSIMH:
UIMHAPUYECKAsT IOBEPXHOCTb,
IHAp. M3ydaTh criocoOsbI
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HOBepXHOCT®,
o0Opa3yronme KOHUIEeCKON
noeepxHocTH. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, MapajuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
IIOJIHOW NMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueCcKHe 3a/1a9n

HAa JI0KAa3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u map.

[Tepeceuenue cdepol u mapa

¢ miockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIyYEHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NIOJIy4E€HHS] KOHUYECKOW [IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y TIJIOCKOCTBIO, IEPIEHAUKYIISPHON

K OCH.

BriBoguTh (hOpMyIIBI 7151 BEIUUCIECHUS
OOKOBOW U TIOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA O0KOBOM U TIOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 33]1a4
IUTAaHUMETpHUUYEcKHe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEJIBIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4K, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX)HOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPYKHOCTH, CTaHIapTHBIE
noo0usl.

Paznuunbie komMOuHaIMU TEI
BpAICHUSI 1 MHOTOTPaHHUKOB.
3anmauu no Teme «Tena u MOBEepXHOCTH
BpaILCHUs»

AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha S3bIKE TEOMETPUU pealIbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (DaKThl U METOBI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOIHO OMIEepUPOBATH OHITUSIMHU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBath B3auMHOE PacoiOKEeHHE
chepbl U TIIOCKOCTH.

@opMyIMpPOBATh ONPEIECIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBouTE (hOpMYITy JJ1S1 BEIYUCIICHUS
riotmaau cepsl yepe3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaxO0XKJICHUEM ILIOIIaIu chephl U €
YyacTel, MOCTPOCHUEM CeUEHUM cephl
U 11apa.
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AHanu3upoBaTh U MOJEIHPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIE
CUTYaIlMH, CBSI3aHHBIE C IIapOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TeJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil u mapom,
IUTAHUMETPUYECKUE (DaKThl U1 METOBI.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIE C TE€JIAMU BpallcHUs,
IIOCTPOECHUEM CEYEHUN TEJ BPAILLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOI'OTPaHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PELICHUU F'€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEN.

AHaJIM3UPOBATh U MOJAEIUPOBAThH HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTyallUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara aareopsl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUH/IPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brruncnenne o0bEMOB TEI

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

IInomaau 60KOBOM M IOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
UJIMH/Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 006 00béMe miapa. [1nomans
cdhepsl.

CrepeoMeTpuuecKkue 3a/1auu,
CBSI3aHHBIC C BEIYHMCIICHUEM 00BEMOB
napa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a4U 110 TEME
«OOBEMEBI TEII», CBA3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOoTHOIIECHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB0OOAHO ONEpPUPOBATH MOHATUSMM:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
®opMyIIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBoguTh hOpMyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEWKOM,
0 KJIACCUUYECKHUX HEpa3pelIuMbIX
3a/1auax.

CB00OOAHO ONEpUPOBATH TOHATUSIMMU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CEerMeHTa, OCHOBAaHHE U BhICOTA
IaPOBOTO CJIOA.

BriBouTE (hOpPMYITBI 17151 HAXOXKACHUS
00BbEMOB TIIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIAau c(hepsl.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemiats ctepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TeJ W TUIOIIAJel TOBEPXHOCTEH

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMAABIO CHEpHI.

CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoOBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, IapoBOT0 CErMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CepBhl.
CB00OOAHO ONEpUPOBATH MOHATHEM:
1o/100HbIE TeTa B IPOCTPAHCTBE.
Boruucaste 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeomerprueckue 3aaum,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXKTY
TIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TEI.
[TpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYXKIACHUS

IPY PEIICHUN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C BHIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
UHTETpaJia, HaX0XKJICHUEM
COOTHOIICHHS MEXTY TIOIIA ISIMH
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MTOBEPXHOCTEHN 1 00bEMaMH TOJOOHBIX
TEJL.

AHaM3UpOBaTh U MOJEITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHbBIE C 00bEMAMU U
MOBEPXHOCTSIMU Te,

HAa JIOKa3aTEeIbCTBO U HA HAXOXKICHHE
T€OMETPUUYECKUX BEJTUUHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIpl ABM>KEHU
napasuiesIbHbIA IEPEHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

['eomerpruueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHHUS

IIpuMeHsTh paBUiia BBITIOJIHEHUS
JICUCTBUM CII0KCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 3a/1a4.
Haxoauts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKISPHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbryncisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUHU PEATbHBIE
CUTYaIlUH, CBSI3aHHBIC ¢ (PU3NUYECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonp30Bath pu perieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MPOCTPAHCTBE, TIIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceO4,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, NTAPAJUIENBHBIN IEPEHOC;
PaBEHCTBO U moj00ue puryp.
JlokasbIBaTh YTBEPXKICHUS O TOM, YTO
[EHTpaJIbHAsSI, OCEBast U 3epKabHAs
CUMMETPHH, MTapaIeIbHBIN TIEPEHOC
SIBJISIFOTCS. ABMIKCHUSIMU. BBITOTHATH
npeoOpa3oBaHus MOI00US.
OrnepupoBaTh MOHATHUSIMU: TpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIOJIb30BAaHUEM JBUIKCHU.
Hcnonw30Bath mpu pelieHn  3a1a4
JBHOKCHUS TIPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METO/IOB Kypca T€OMETpUH
10-11 xiraccoB, cucTEMATHA3 AN

Pemiate CTCPECOMETPUICCKUC 3aJa4r
Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX
OTHOMGHHﬁ, HaXO0XKIACHUC
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

TeOMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, TLIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUYECKHUX 3a7a
IUTAHUMETPHUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasibHbIe CUTYallUH U BBISBIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPUH.
MoienupoBath peaibHyIO CUTYaIHI0
Ha SI3bIKE TEOMETPUU U UCCIIEIOBAThH
IOCTPOEHHBIE MOJIENH, B TOM UHCJIE
U C UCIIOJIb30BAHMEM ammnapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[TosyyaTh npeicTaBiIeHUE O TEOMETPUU

KAaK O pa3BUBAIOLLIEHCS HAyKe,
VCCIIENYIOLEN OKPYIKAIOLIUN MHUD,
CBSI3aHHOM C peaJIbHbIMU OOBEKTaMHU,
IIOMOTAIOIIEN PENINTD PEATIbHBIE
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YKU3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
IPOIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca YriIyOJEHHOIO ypOBHS
Ha YypOBHE CpenHero oOmero ooOpa3oBaHMs. Y4UeOHBIM Kypc IpeaHa3HayeH
s (hOopMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIU
TEOPHUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHs CIyYalHBIX
COOBITUH, BEIMUYUH U mporieccoB. [Ipu nsydenun kypca oOoramaroTcsi NpeCcTaBICHU s
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTE€MaTHYECKMX METOJIOB IO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopepxaHue yueOHOro Kypca HalpaBJICHO Ha 3aKPEIUIEHNUE 3HAHUM, ITOJy4EHHBIX
OpU K3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaroumuxcss JOJDKHO  chOpMHUpOBAaTbCA  MpEACTaBIEHUWE O  Haubosee
YHOTPEOUTENbHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX JJIsl ONTUCAHUS
aHTPOIMOMETPUUECKUX U JeMOrpauuecKux BeJMUYHH, MOTPEIIHOCTEN B pa3IMyuHbIe poJa
U3MEpPEHUSIX, [UIMTEIbHOCTH  0€30TKa3HOMl  paboThl  TEXHMYECKUX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEIUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXke€ COLMAJIbHBIX U
NICUXOJIOTMYECKUX, MOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIbHON
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHUMaeT OOCYXJEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMaTUYECKYI0 (hOpMaIH3aIHIoO.

B cooTBeTcTBUM ¢ yKa3aHHbBIMU LIE€NMSIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIJCNIEHBl OCHOBHBIC
conepkatenbHble JUHUU: «CiydailHble COOBITHSL U BeposiTHOCTU» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JMHUH B YUEOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU I'padoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHUM «CiyyaiiHble COOBITHSI U BEPOSTHOCTU» CIY>KUT OCHOBOM
Uis  (OpMUpPOBaHUSl MPEACTABICHUI O PpacHpeleleHUH BEPOSTHOCTEH MEXay
3HAQYEHUSMH CIIyYaWHBIX BEIWYMH. BaXHyH0 4acTh B 3TOW CONEPKATEIBHOW JIMHHUH
3aHMMAaeT U3yYEHUE Fr€OMETPUUECKOI0 1 OMHOMMAIIBHOTO pacipeesieHui U 3HAKOMCTBO
C X HEIPEPBIBHBIMU aHAJIOTAMH — ITIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHUH C TIOMOIIBIO HEnpepbIBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE D3TOM CBSI3M C MOMOIIBI0 KO3 duimeHTa
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTHI COACpKaHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emé oauH 3neMeHT colepikaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AUHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpeesIeHHEM BEpPOSITHOCTEM KOJIMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLINI XapaKTep U SBIAETCSA aKTyaJIbHBIM JJIs OyIyIIUX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HA  Yy4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHbBIE
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzyuenune yuyeOHOro kKypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbBIC
coObITUs (McX0Abl). BepoaTHOCTh cliydallHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU cOObITUH. Ciy4yailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JEMEHTapHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHAMH: IepecedyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia C0KEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciy4allHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl cioydyaliHbI ONBIT (KCIBITAaHUE), yclex W Heyhada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui bephynnu. CrydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposaTHocTel. luarpaMma pacnpeneneHusl.
Onepauuu Hax ciaydallHBIMU BeIW4YMHAMu. buHapHas ciy4aiiHas BenuuuHa. [IprmMepsr
pacnpeneneHuii, B TOM 4HCciie TeOMETPUYECKOE U OMHOMUAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX ClIy4alHbIX BeMYUH. He3aBucumele ciayyaiiHble
BEJIMYUHBI.

MatemaTnueckoe OXKUAAHUE CIy4yailHOW BenuuMHbI (pacnpenenenus). Ilpumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4allHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOe 05KHUIaHNE T€OMETPUIECKOTr0 1 ONHOMHUAIBLHOTO
pacnpeneneHuu.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJMYMHBI. Marematndeckoe  OXHUJAaHHE
IIPOU3BEACHUSA U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIy4alHBIX BeJIMYMH. [{ucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOTO pacnpeaeneHus. Jlucnepcus u cCTangapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpmIMX yKcen. BelOOpoUHBI MeToA uccienoBaHuidl. BeIOOpOUYHBIE XapaKTEPUCTUKH.
OueHuBaHne BEPOSITHOCTU COOBITHSI IO BEIOOPOUHBIM JaHHBIM. [IpoBepka mpoctermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeeneHus. PaBHOMEpHOE pacnpesiesieHue U €ro CBOWCTBa. 3a/auu,
MIPUBOAIIME K MOKA3aTEIIBHOMY PaclpeeeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIBbHOMY
pactpeneneHuo. OyHKIMUSA MUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTU BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIuUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITUNA. 3aJayu, TPUBOMASILINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuuue mexny NMHEHHOM CBA3BIO M NPUUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHEHHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, TIockuii rpad, cBs3HBIN Tpad, MyThH
B rpade, Letb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4alfHOTO HKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, DJIEMEHTApHOE CIIy4allHOe COOBITHE (PIEMEHTapHbIM HCXOJ) CIy4alHOTO
OMbITa, HAXOJUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuThb U (OpPMYIMPOBaTH COOBITHSA: IEepecedyeHrue, OOBEAMHEHUE IaHHbBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BATh JAHAarpaMMbl Dijepa,
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KOOPAMHATHYIO MPSMYIO 7Sl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSAMU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTpaBUJIa YMHOXKEHHUS, IEPEBA CIIYYaHOIO OMbITA, UCIOJIb30BaTh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITy4YalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJISl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4allHOTO OMbITA, PEHICHHS 3a/lad MO TEOPUHU
BEPOSATHOCTEW;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OMHAPHBINA CIY4YalHBIN OMNBIT (MCIBITAaHUE),
yCIIEX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UCIbITaHul bepHymw,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH TMOHATUAMHM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupelelieHus, OuHapHas CilydaiiHas BEJIMYMHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

ONIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEAECICHNUE ABYX CIIYYalHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO PACIpEACICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUI. BBIACTICHUS] PACTIPENCIICHUA KaXKJAOW BEJIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEpUPOBATH TMOHATHEM MATEMaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOTO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMaTHYECKOE OXHUIaHWE OWHOMHMAIBHOTO U
rEOMETPUYECKOTO PACIIPENEIEHUM;

CBOOOJTHO OIEpPUPOBATH TOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYUHBI, IPUMEHATH CBOWCTBA JHUCIEPCHUU CIIyYaWHOM BEJIIMYHUHBI
(pacpeneneHusi) TpU pEUIEHUM 3aJlad, BBIUUCIATH JUCIIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISATh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEpPaJbHOM  COBOKYMHOCTH  J@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YUYEHHBIMU PACTIPEICICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 knacc
Ha3Banue KonuuaectBo OcHOBHBIE BU/IbI JEATEINHHOCTU
pazjeina (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImMXCcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HbBIN rpad, peacTaBiIcHNEe [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1auu ¢ OMOIIBIO rpada. MEXIy HIMHU ¢ TIOMOIIBI0 Tpada,
Crenenb (BaJIEHTHOCTH) BEPIITUHBI. HAXOJUTh IIyTH MEXKy BEpPIIMHAMU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu u [UKIIbL.
CIIy4aifHOTO SKCIIEPUMEHTA CtpouTh J1epeBO MO OMUCAHUIO
CIIy4allHOT'O OMbITa, OIUCHIBAThH
Cly4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3a1aun ¢ momMomipro
rpados
CryJdaliHbI€ OTIBITHI, 3 CrnyJaifHbIE SKCTICPUMEHTHI (OTTBITHI) BreigensaTe 1 onmuchIBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctr
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

Clly4aiiHble COOBITUS B CIIy4aitHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BepossTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HUCXOAMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITUSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY cnoBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. DopMyIia CI0KECHUS
BEPOSTHOCTEU Y CJIOBHASL BEPOSTHOCTb.
YMHOKEHHE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath Auarpammel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
MIPU BBITIOJTHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHUS
JIPYTUX COOBITUH B CIIy4ailHOM OIIBITE.
Pemiars 3ay1aun, B TOM 4nciie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (GOPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomM0OuHatopHoe npaBuio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

®opMyIIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHbIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUISI IEPEYUCIIEHUS SJIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbes popmyoit u
TpeyrosbHuKoM [Tackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAHU M.
[Tpumenste hopmyny OMHOMA
Herotona nis npeoOpa3zoBaHus
BBIPAKCHUN
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XKHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmpITaHue), yCrex U Heylaya. Ha OTJIEJIbHBIC UCIIBITAHUS.

bepHymn. HeszaBucumele ucnbeITaHus. Pemars 3a1aun Ha mouck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIun. B CepUsX uclnblTaHui bepHymm,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAaK)K€ B OIBITAX CO CIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuueckas pabora C UCIOJIb30BaHMEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB u (HopMyIl, B TOM YKCIIE B XOJIC
TaOIUIY IPAKTUYECKON pabOThl C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKITHI
Ciy4aiiHbIE BEJTMYUHBI 14 Crny4aiinas BenmuuHa. Pacipennenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pactpenenenusa. Onepanuu

HaJl CJIy4YalHbIMU BEJIMYMHAMU.
[Ipumeps! pactipenenennii. bunapHas
ciy4aiiHas BenruyuHa. ['eomerpuyeckoe
pacn-penenenue. bunomuanpHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
Ciy4JarHbIX Benu4uH. HezaBucumele
city4aiiHble BeJIMuuHbl. CBOICTBA
MaTEMaTUYECKOIO 0’KHUIaHHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacnpezenenus, 1MarpaMma
pacnpenesneHusl.

HaxoanTs 3Ha4Y€HUsI CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYMH.
CTtpouTs OMHapHBIC pacTpeaeIeHUsS
110 OITUCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTPOUTH U pacro3HaBaTh
reOMETPUUECKOE U OMHOMUAIIbHOE
pacnpeneneHusl.

Pematsb 3a1aun Ha BEIYMCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.
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MaremaTuyeckoe oxxugaHue OMHapHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYMH.
Jucnepcusi OMHOMUATTLHOTO
pacupenencHusl.

[IpakTuueckas padora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPENEIICHU.

N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aum ¢ HOMOLIBIO
W3YUYEHHBIX CBOMCTB.

[To u3yueHHbIM popMyIamM HaAXOIUTh
MaTEMaTUYECKHE OXKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJaPTHOE OTKJIOHEHUE CIy4ailHON
BEJINYMHBI.

Haxonuts qucnepcuto

110 PacIpeeIICHHUIO.

N3y4ath cBOWCTBA AUCTIEPCUMN.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCIIEPCUI0 OMHOMHUATIBLHOTO
pacnpenesieHus, B TOM YHCIIE B X0/1€
MPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

94



11 KJIACC

HasBanue KomnuectBo OCHOBHBIE BUJIBI IESITENBHOCTH
OCHOBHOE COIEpIKAHNE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCEIT 5 HepasenctBo Uebniména. Teopema Pa36upats qokazareabCcTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX ynces. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JuUIL

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHUI, B TOM YHCJIE B XO/¢
IPAKTUYECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

C BLIOOPOUHBIMU XapPaKTEPUCTUKAMU.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIIILI0 BHIOOPOYHBIX
xapaktepucTtuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3yUYECHHBIX PACIPEACIECHUN.
[IpakTruueckas paborta

C UCTOJIb30BAHUEM SJIEKTPOHHBIX
TaOIUIL

OcBanBaTh NOHATHS: TCHEpaTbHASA
COBOKYIHOCTb, BEIOOPKA, BLIOOPOUHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0J1€ TPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3anay,
MPUBOSIINX K MTOKa3aTeIIbHOMY

U K HOpPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaclpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeaeHUs

3HAKOMUTHCS TTOHITHSIMH:
HEMpEpbIBHAS CITy4aliHasl BEJINUYHNHA,
HETPEPHIBHOE pacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITHI
10 JAaHHOU (QyHKUIUU

TUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BeiaensTe Mo onucaHuio ciy4aiHbIe
BEJIMYUHBI, pACIIPEICTICHHbBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOJISIIUX K MOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPMAJIbHOMY
pacupeaeaeHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

Bpiaensate mo onucaHuio Ciry4ainHoro
OITbITA BEJIMYUHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiate 3aga4yu, B TOM YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (PYHKITHIT JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennuuH. Koaduiment koppensium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIMurH. Be10opouHsbIit KoahpuimeHt
Koppessanuu. Paznuune Mexy
JIMHEWHOU CBS3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHUSA: KOBapHALIHS,
KO3 UIMEHT KOPPETAIUA, JIMHSHHAS
3aBHCUMOCTb.

OneHuBaTh XapakTep CBSI3U MEXKIY
CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
U3 TIPUPOBI JAHHBIX W BHIYUCIICHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
paccerBaHusl U1 N300pakeHUs
COBMECTHOTO pacCEeMBaHUs

JTAHHBIX.

Haxonuts koapduiuents ocu
JMarpaMMbl, B TOM YHCJIE B XOJIE
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI

O0001EeHE U
cucTeMaTH3alus 3HaHUHI

11

[IpeacraBieHre JaHHBIX C [IOMOILBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsMas, AepeBo,
auarpaMmma Jiliiepa), ciydaiiHble

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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