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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no MaTreMaTuke yriyOJEHHOTO YPOBHS JJi 0Oy4arOIIUXCsl Ha ypPOBHE
cpenHero oOmero oOpa3oBanus pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU, TMPEIBABISIEMBIX K MaTEeMaTHUUYE€CKOMY
o0pa3oBaHUIO, W TPAAUIMI POCCUUCKOrO 00pa3oBaHUs, C YYETOM MPOrPAMMBbI
Bocriutanusit MbOY «®MJD».

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOUYHYIO,
parMoOHAIBHYI0O U WH(POPMATUBHYIO pPeYb, YMEHUE OTOMPATh HaWOOJIee TOIXOISAIINE
S3BIKOBBIC, CUMBOJIMYECKUE, IpaPUUECKUE CPEACTBA JIA BBIPAKEHHUS CYXKICHUU U
HarJISAHOTO UX MPE/ICTABICHUS.

HeoOxoauMplM KOMIIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SBJIIETCS 00I1I€e 3HAKOMCTBO C METOIAMU NTO3HAHUS IEHCTBUTEIILHOCTH, IIPE/ICTABICHHUE
O TpenIMeTe M METOAEC MAaTeMaTHUKH, €r0 OTIMYMAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHUS MaTeMaTHUKU MJii pPElICHUs
HAyYHBIX U MPUKJIAJHBIX 3a/a4. TakuM 00pa3zom, MaTeMaTu4eckoe o0pa3oBaHNE BHOCUT
CBOH BKJIaJ B (POPMHUPOBAHUE OOIIEH KYJIbTYphI UEJIOBEKA.

N3yyeHne MareMaTHKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
MOHMMAHUIO KpPAacOThl M U3AIIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCHPHITHIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopurerHsiMu niensiMu 00yuenus matrematuke B 10-11 kmaccax Ha yrimyOiaéHHOM
YPOBHE MPOI0OJIKAIOT OCTABATHCS:

dbopMupoBaHrE IIEHTPAIBHBIX MAaTEMaTHUYECKUX TMOHATHH (YUCIIO, BEJIMYMHA,
reomeTpuyeckas (¢Gurypa, IEpeMeHHas, BEpPOSTHOCTb, (YHKLUMs, MPOU3BOIHAs,
WHTETpalT), 00ECIICUNBAIOIINX PEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTHIECKOTO
o0Opa3oBaHus 00YUaOIINXCS;

MO/BEACHUE OOYyYaroUMXCsl Ha JOCTYMHOM JMJii HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBS3M MaTEMaTHKU U OKPY’KAOILEro MUpa, MOHUMAHUIO MaTEMATHKU KaK YacTH
oOLIEel KyJlbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0O0ydarommxcs,
N03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHUHN, KPUTUUHOCTH MBIIICHUS,
WHTEpeca K U3YUCHHUIO MaTEeMaTHKH;

(dopmupoBanrne (YyHKIUOHAJIBHOW MaTEeMaTHUYECKOM T'pPaMOTHOCTHU: YMEHHS
pacro3HaBaTh MaT€MaTUYECKHUE AaCHEeKThl B PEATbHBIX IKU3HEHHBIX CUTYalHUiX
U TP U3YYCHUU JPYrUX YYeOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX Ha s3bIKE MaTeMAaTUKH U CO3JaBaTh
MaTeMaTHYeCKUe MOJIeNH, TPUMEHATh OCBOCHHBI  MaTeMaTWYeCKWW  ammapar
JUISL pelIeHUs TMPaKTUKO-OPUEHTUPOBAHHBIX 3aj[ady, MHTEPIPETUPOBATh M OLEHUBATH
MOJTy4YEHHBIEC PE3YJIbTaThI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi MmateMatuku B 10—11 kiaccax yrimyOia€HHOTO
ypoBHSI  sBIsAIOTCA: «Yucnma uW BbBIUMCIEHUs», «Aunrebpa» («AnreOpanueckue
BBIpOKEHUS», «YpPaBHEHHS U HEpAaBEHCTBa»), «Haudana maTeMaTHYECKOro aHallu3ay,
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«l'eomerpusiy  («'eomerpuueckue ¢Gurypsl u uX cBoHcTBa», «M3mepenue
rE€OMETPUYECKUX BEIUYMH»), «BepoATHOCTb W cTaTucTuka». JlaHHBIE JIMHUU
pPa3BUBAIOTCS MapajuIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBHUCHUMO OJIHA OT APYr'OH, a B TECHOM KOHTAKTe U B3auMoJerncTBun. Kpome storo,
UX OOBEIUHSET JIOIMYECKas COCTAaBJIAIOIIAsl, TPAAULIMOHHO IMpHUCYLIas MaTeMaTHKE U
IPOHMU3BIBAIONIAS BCE MaTEeMaTHYECKME KypChl M COJAEpXKATEJIbHBIC JIMHHH.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHMe «yMEHHE ONEPUPOBATH MOHATUSIMMU:
OIIpEIEICHNE, AKCHMOMa, TEOpEMa, CIIEICTBHUE, CBOMCTBO, INPHU3HAK, 0Ka3aTEJIbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GopMylupoBatb  OOpaTHOE U
IIPOTHUBOIIOJIOKHOE  YTBEPXKACHUE, IPUBOAUTH IPUMEPbl U  KOHTPIPHUMEPHI,

WCIIOJIP30BAaTh METOJI MAaTEeMaTWYeCKOW WHAYKIIMH, TMPOBOANTH JTOKA3aTCIIbHBIC
pacCyXJeHHs TIpU PEIICHWH 3ajJad, OICHHWBATh JIOTHYECKYI) TIPaBHUIHHOCTH
paccyXJIeHU» OTHOCUTCA KO BCEM Y4YeOHBIM Kypcam, a (hOPMHUPOBAHHE JIOTMUECKHUX
YMEHUM pacrpeniensercss Mo BCEM TojlaM OOy4eHHsl Ha YpPOBHE CpPEIHEro OOIlero
oOpa3oBaHUs.

B cootBercTBUn ¢ ®I'OC COO MaremaTuka sBISETCS 00s3aTEIbHBIM ITPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTca H3ydeHue ydeOHoro mpenMera «Marematwka» B pamKax TpEX
y4eOHBIX KypCcOB: «AnreOpa 1 Havajia MaTeMaTHYECKOTO aHaln3ay, «I'eomeTpusy,
«BepoaTrHocTh U cTatucTUkay. @opMUpOBaHUE JIOTUUECKUX YMEHHUH OCYIIECTBIISETCS
Ha TPOTSHKEHUM BCEX JIET OOy4YeHUs Ha ypOBHE CpeAHero ooO1iero oOpa3oBaHUf,
a DJIEMCHTHI JIOTUKH BKJIIOYAIOTCS B COJEpKaHUE BCEX HA3BAHHBIX BHIIIC YUCOHBIX
KYpCOB.

OOmiee  KOJMYECTBO  YAacOB HA  M3YyYEHHE  MATEMATHKU Ha YIriyOJEHHOM
ypoBHe — 544: B 10 knacce — 272 yaca (8 gacoB B Henemo), B 11 kmacce —272 yaca (8
4acoB B HEJICITIO).



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUN, TPOIEAYP IPaKTAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJACHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMUPOBAHHOCTh POCCUHUCKOM TpaXITaHCKOM HWJIEHTUYHOCTH,  YBaKEHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JpPyrux Haykax, TEXHOJOTHSAX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO IOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHW HAyKH MU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJad, pEUIEHUH, PaCCyKIECHUN, BOCIPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHUS INPUMEHATh MaTeMaTHYECKHE 3HaHMsS B HMHTEpecax
3I0pOBOrO0 M 0€30MacHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO  (3J0pOBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTHbIXA,
perynspHas pusndeckasi akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUAX
CIIOPTUBHO-03JOPOBUTENBHOM JESATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmpodecCUOHALHONW JCSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
NPWIOKCHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccuu u
peann30BhIBAaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHUYECKHUX 3a/7a4 MaTeMaTHU4eCKOU
HaIPaBJICHHOCTH;



7) 3K0JIOTUY€ECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rJI00aTFHOTO  XapakTepa JKOJOTHMUECKUX NpoOJieM, OpHEHTAlMs Ha MPUMEHEHHE
MaTEeMaTUYeCKUX 3HAHUM [UI pElIeHHs 3a7ad B OOJAcTH OKPYKAIOIIEH Cpenpbl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIECTBEHHOW MPAKTHUKU, TOHHMMaHUE MaTeMAaTUYECKON HayKu Kak
cepbl YeIOBEYECKOM ACSITENFHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYUMOCTHU JJISl PA3BUTHUSA
[MBUJIM3AIINK, OBJAJCHUE SI3bIKOM MATEMATHMKH U MaTEMaTUYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTb OCYUIECTBJISATh MPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpasoBaHUs
y oOyuaromierocsi OyayT copMupoBaHbl MMO3HABATEIbHbIC YHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Yy4e€OHbIC NEUCTBUS, PETYJSTUBHbBIC
YHUBEpCAIbHBIC YICOHBIC TCHCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3zoBble JJoruyeckue 1eHCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 00001IeHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIM3a,;

BOCIIPUHUMATH, ((OPMYIUPOBATH U IPEOOPA3OBBIBATE CYKJICHUS: YTBEPIUTEIbHBIC
U OTpUIATEIbHbIE, EAUHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE,

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONECHUSIX W YTBEPKACHHSX, MpeIyiaraTb KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JieaTh BBIBOJIBI C MCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(OpsiMble W OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOASAIIHNN ¢ YIETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KAK HCCIENOBATENbCKUM HHCTPYMEHT IO3HAHMS,
dbopMyIHpoBaTh BOMPOCH, (PUKCHPYIOIIHE MPOTUBOPEYHE, TTPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEAOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO  (hopMynupoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE TMpOLEcca, a TAKKE BbIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undopmanueii:

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

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (Hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HWH(MOPMALIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJIEXHOCTh MH(OPMAIMU MO CaAMOCTOATENIBHO C(OPMYINPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B XozAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
CONOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYTMX YYacCTHHUKOB JIMasora,
OoOHapy>KHUBaTh pa3JInuue U CXOACTBO IMO3ULIMIA, B KOPPEKTHOH (opme (popMyInpoBaTh
pa3HOIJIacusl, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YyJbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (oOpMaT BBICTYIUICHUSI C YYETOM 3aaay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranu3amnus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATh CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU ITO3HABATEJIIBHOM PEPIIEKCUM KAaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IPOLECCa M pPe3yjbTaTa PELICHHs MaTeMaTU4eCKOU
3aJa4y;

OPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
Hal/ICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa LEIU U YCIOBUAM, OOBICHATH HPUUYUHBI
JOCTUKEHUS WM HEJOCTUKEHUSI PE3YJIBTATOB AESITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh ¥ UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHANBUYJIbHON paOOThI
Opy  pEeHIeHUH Yy4eOHBIX 3ajad, NPUHUMATh I1I€Jb COBMECTHOM JESTEIbHOCTH,
IJIAHUPOBATh OPraHU3aIlMI0O COBMECTHOM paboThl, pacmpeAesisaTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbX ¢opmax padboTel (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBD» U MHBIE), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOITHI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl
[0 MaTeMaTUKe MPEJICTABJICHBI MO rojamM OOy4eHHUsI B paMKaX OTHEJIBbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSAIIEH IPOrPaMMBl.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa U Havajla MaTEMATUYECKOTO aHAIKM3ay SBIISIETCS OJTHUM
U3 HamOoJjee 3HAYMMBIX B IMPOrpaMMe CpeIHero oOImero oOpa3oBaHHsA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH O0ECIEeUMBACT MHCTPYMEHTAIbHYIO 0a3y Ui U3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIUIEHHE OOYdYaloIIUXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uH(OpMATUKH, OOIECTBO3HAHUS, MCTOPHH, CJIOBECHOCTH U JPYTUX JIHUCUHUILIUH.
B pamMkax paHHOro ydeOHOro Kypca OOydaroliuecs OBJIAJCBAIOT YHUBEPCATbHBIM
S3BIKOM ~ COBPEMEHHOW HayKH, KoTopas (OpMYyJIHUPYeT CBOM  JOCTHKCHHS
B MaTeMaTU4YECKOM Gopme.

Y4eOHbIi Kypc anreOpbl ¥ Hayall MaTeMaTHYeCKOTO aHalli3a 3aKJIaJbIBaeT OCHOBY
JUISL  YCIICIIHOTO OBJAJCHUS 3aKkoHaMH (GU3UKHA, XUMUHU, OHOJOTHUU, TOHUMAHUS
OCHOBHBIX TEHACHIIMNA Pa3BUTHS DKOHOMUKA M OOIIECTBEHHOW >XH3HH, TMO3BOJSET
OpHUEHTHUPOBATBCS B COBPEMEHHBIX ITM(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT W B IOBCEAHEBHOM
x®u3Hu. B To ke  BpeMs  oBIajgeHHEe  aOCTPAKTHBIMH W JIOTUYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aireOpbl 1 MaTEMaTUYECKOTO aHajnu3a pa3BUBAET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBATh YTBEPKICHUS
C TIOMOMIbI0 WHAYKIIMM W PacCyXIaTh ACIYKTUBHO, HCIONB30BaTh OOOOIIECHHE H
KOHKpETHU3aIMio, abCTparupoBaHWe W  aHAJIOTHIO, (POPMHUPYET  KpPEaTUBHOE
U KPUTHYECKOE MBIIIICHHUE.

B xone uzydyenus: yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOTO aHAIIU3a
oOy4arommecs MoJIy4ar0T HOBBIHN OIBIT PEIICHHS MPUKIIATHBIX 33]]a4, CAMOCTOATEILHOTO
MOCTPOCHUS MAaTeMaTHYEeCKHMX MOJENell peajabHBIX CHUTyallud, WHTEPHpETaluu
MOJIYYCHHBIX PEIICHUMN, 3HAKOMSITCS ¢ IPUMEPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEHN
B MIPUPO/JIC, HAYKE U UCKYCCTBE, C BBIAAIONTUMHUCS MATEMATHICCKUMU OTKPBITHSIMHU U UX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1a1aeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MOTEHITHAIIOM, KOTOPBIN
peanu3yercsi Kak uepe3 YydeOHbId MmaTepuan, CHocoOCTBYHOUUNA (HOPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crienupuKy yueOHOH! eATeIbHOCTH, TpeOyoIen
POAODKUTEIIFHOW KOHIEHTPAIlMd BHUMAHUS, CAMOCTOSITENIFHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yNbTar.

B ocHoBe Meromuku oOydeHus anreOpe W HadallaM MaTeMaTHYECKOTO aHaJIM3a
JISKUT EATCTbHOCTHBIA MMPUHITUATT 00yUYEHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CIIETYIOIINE COACPKATEIbHO-METOINYECKUE TUHUH: «UHCIa M BBIYUCICHUS,
«Dyukuun u rpadukn», «YpaBHEHHs W HEpaBeHCTBay, «Hadama maTreMaTH4eckoro



aHanuza», «MHoOXecTBa W Joruka». Bce OCHOBHBIE coaepk aTelbHO-METOJANYECKUE
JMHUU U3y4alOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4YEHHUsS Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHUsl, €CTECTBEHHO JOIMOJHSS YT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeUHSET B ceOe COJepKaHUe HECKOJIbKMX MAaTeMAaTUYeCKUX JUCIUIUINH, TaKMX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyvaromniiecsi OBIaAeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCSI YMEHHUE CTPOUTHh MATEeMAaTHUECKYI0 MOJIENb PEalIbHOM CUTYyallHH,
NPUMEHSATh 3HAHUS, TOJYYCHHBbIE TMPU M3YYEHUU Y4eOHOTO Kypca, A PEIICHHS
CaMOCTOSITENILHO  COPMYJTUPOBAHHOM  MaTeMaTH4YeCKOW  3aJadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MEeTOUYECKass JIMHUS «Yucina W BBIYMCICHHS 3aBepIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero oopaszoBanus. Ha ypoBHe cpennero oOiiero
oOpa3oBaHMsi 0co00e BHUMaHHUE yAensercs (POPMHPOBAHUIO HABBIKOB pPallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOIB30BaHUE PA3IUYHBIX (HOPM 3amucy 4Yucia,
yMEHUE JieNlaTh TPUKUJIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYMCICHUS, OIICHUBATH
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHYECKMMH KOHCTAaHTaMU. 3HAKOMBIE
OOy4YarOIIMMCS MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBHBIX
YuCcesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX YHcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHeIH(UUEcCKHe 3aJadd U OMepaIiu: JIeJICHHE
HAIeJIO, ONEpPUPOBAHHE OCTAaTKaMU HA MHOXECTBE II€JIbIX YHCEJ, 0cOOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCEN, apu(MeTHYecKue Omepanuu, a TaKKe
U3BJICYCHUE KOPHS HATypalbHOW CTETEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIOJNb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TMPUMEHEHHs IJii PEHICHHs] pPa3IUYHBIX 3a/ad
dopMupyeTcsi NpeACTaBI€HUE O E€IWHCTBE MaTeMaTHUKHM Kak Hayku U e€ poiiu
B TOCTPOCHUH MOJENEH pEeaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 000OIIeHHE |
KOHKPETH3aIHS.

JIunus «YpaBHEHUS U HEPABEHCTBAY» PEATU3YETCs Ha MPOTSHKEHUU BCErO O0yUCHHUS
Ha YpOBHE CpeIHEro o0I1Iero oopa3oBaHusi, MOCKOJIBKY B KoM paszzaene [Iporpammer
IpeIyCMOTPEHO pEeIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HUPPAIIMOHAIBHBIX,
MOKa3aTeNbHBIX, IOTAPUPMUIECKIX ¥ TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKalux mnapameTpbl. [lolydueHHble yMEHHS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHNN (QYHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, P PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBINUX 3HAYCHUUN
bynkuuu. J[aHHas copeprkaTenbHas JIMHUS BKIIIOYAET B ceOsi Takke (HOpMHpPOBaHUE
YMEHHHA BBIONHATH pacdy€Tel 1o QopmyiaMm, Npeodpa3oBaHUsl palOHATBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKKE BBIPAKEHUH,



COAepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIECHUMN, paObOThI
C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. Aurebpa npemiaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIISIHO JEMOHCTPUPYET
CBOM BO3MOXXHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOAMYEeCKass JUHUA  «DyHKIMM U TpaduKw»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUSAMHU Y4E€OHOr0o Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIECAOBATEIBHOCTh  M3y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKUIUN, UX CBONCTB H
rpauKoB, HCHONb30BaHUE (YHKUMN [ pelIeHus 3aJad U3 JApYyrux y4deOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJIU30M, TaK U
C pEIICHHEM YpaBHEHH M HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMAaHHUE YJENsSETCS
(GOpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY pazIuYHbIMU
BEJIMYMHAMU, WCCIEAO0BATh MOJy4YeHHbIE (DYHKLIHMH, CTPOUTh MX rpaduku. Martepuain
3TOU COAEPIKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXJYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMHYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BaHUIO
aHaJIOTUM.

CopnepxxarenpHas imHUA «Hawana wmaremMarnyeckoro aHammsa» I0O3BOJIAET
CYLIECTBEHHO pAaCIIUPUTh KPYTI KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbUINE 3HAUE€HHU S, BBIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs mpoueccoB. [lanHas
COJIep>KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MaTEMaTHYECKUX
MOJeNIed pealbHBbIX CHUTYyallMid, T[O3BOJIIET HAaXOJWTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLMAIbHO-3KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOT0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpMaJIbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxatenpHO-MeTOINYECKas JTMHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHYECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHUKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBIL U UX MPUIIOKEHUS
B eauHoe ueinoe. Ilosromy BakHO daTh BO3MOXKHOCTH OOydaroleMycsl MOHHUMATh
TEOPETUKO-MHOXECTBEHHBIN $13bIK COBPEMEHHOW MAaTEeMaTUKU U MCIOJb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClelyeT TpPHU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHUW U CIlIEJOBaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OoOy4Yaronnxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIACHHUS Ha OCHOBE JIOTMUYECKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMS, KOTOPhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHBbIX CHUTYallUid, UCCIEIOBaHUS
ITUX MOJENIed C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3yIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIH
U3 Ppa3eNioB MPOrpaMMbl, MOCKOJBKY BeCh MaTepHall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl U1l PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 33Jlad OpPraHu3yeTcs B MPOIECCe M3Yy4YeHHUs BCEX TeM ydeOHOTo Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue ydeOHOTO Kypca «AnreOpa W Havajla MAaTEeMaTHYECCKOTO aHAIM3a»
orBoauTcs 272 daca: B 10 kiacce — 136 yaco (4 yaca B Hegenmo), B 11 kiacce —
136 yacos (4 yaca B HEZIEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Panmmonansubeie uymcina. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoaudeckue Apoou. [IpumeHenue npoodeit u NPOIEHTOB JJis PEIICHHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  4uciaa.  PanuoHainbHBIE M UPPAUMOHAJIBHBIE — YHUCIIA.
Apudmernueckue onepanuu ¢ 1eUCTBUTEILHBIMU YUCIaMu. MOyJb AEHCTBUTEIHLHOTO
yucia u ero cpoiictpa. [IpnOmkE€HHbIE BRIYMCICHUS, PABUIIa OKPYTJICHHUS, IPUKHUJIKA U
OLICHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJI1 PEIICHHS TMPaKTUYeCKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKAa3aTeJeM U €€  CBOMCTBA, CTEIEHb
C JCUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypajbHBIC
JorapupMsl.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U ypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYIEHBI OT OJHON NEPEMEHHOM. JleeHne MHOTO4JIeHa HA MHOTOYJICH
c octatrkoM. Teopema be3y. Muorowiensl ¢ mensiMu koddpduiuentamu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIIEHU U KOPHH.

HppaunroHaneHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHUS HPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHUW. MaTpuiia CUCTEMbI JIMHEUHBIX YPABHEHU.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTEN I PEIIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pelienre npukiIaaapixX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JUHEUHBIX YPABHEHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[ToctpoeHne MaremMaTHYECKHMX MOJENIEH pealbHOM CUTyaluH C ITOMOIIBIO
YPaBHEHUM W HEpaBeHCTB. l[IprMeHeHHe ypaBHEHMII W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DOyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHuss  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukiuit. ['paduk dyakuuu. nemeHtapHbie mpeoodpa3zoBanus rpadukos
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymu QyHkumu.
[IpomexyTku 3HaKomocTossHcTBa. UETHhIe W HeuéTtHble GyHKIMU. [lepuonuueckue
¢bynkimn. [IpoMexxyTkn MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIUH.
HauGomnbiee u HaumMeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPadUKOB.

Crenennas (yHKIUS C HaTypalbHBIM W LENbIM MokazareieMm. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il CTeNeHW Kak (PyHKIUHU OOpaTHOM CTeneHU
C HaTypaJIbHbIM IOKa3aTeseM.
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[lokazarenpHast u Jsorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKINN AJIs pELICHUS] YpaBHEHUI.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B pEANbHBIX MpoIleccax W sBIeHUsAX. I paduku
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcOObl  3aJaHusd  IoOcheAoBaTenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MAaT€MAaTUYECKOTO aHalIW3a Kak aHajdu3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas rmnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCHOHEHUHUANBHBIA pocT. Yucno e. Popmyiia CI0KHBIX
IIPOLICHTOB. M cIonp30BaHue NMPOrPECCUN Uil PELICHUS PEaIbHBIX 3a7ad MPUKIIALHOTO
Xapakrepa.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkiuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUISl pelieHusl HepaBeHCTB. [[puMeHeHne cBOMCTB HEMPEPhIBHBIX (DYHKIIMM JIJIs1 pelIeHUs
3a1ad.

[lepBass u BTOpas mpou3BoAHble (QyHKUMU. OnpeneneHue, reoOMETPpUUYECKU U
(bu3MYEeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CJIECJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciia v BLIYUCICHUS

Harypanbublie u uensie yucina. [[pumeHeHne Npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi 001mmit nenurens (nanee — HOJl) u Haumensbliiee o0liee kpatHoe (anee —
HOK), ocratkoB mo mopayito, aaroputMa EBkianaa s pelieHusl 3afad B IEJIBIX
YHUCIIax.

Kowmrmnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUEcKash (OpMBI 3amucH
KOMIUIEKCHOTO 4HcCJia. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMUA YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myaspa.
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Kopau Nn-oil cTeneHn mM3 KOMIUIEKCHOTO 4wucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHus PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNns U HepaBeHCTBA

CucreMa U COBOKYIHOCTb YPaBHEHHM UM HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI c ITIOMOUIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3aTENbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHWS CUCTEM U COBOKYIHOCTEH palUOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEJbHBIX U JIOTApU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTeMaTHUYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKHM W PEaJIbHOM KU3HU, MHTEPIIpEeTaLus
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue pyHKINU, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTonbl pelieHusl ypaBHEHUM U HepaBeHCTB. [ paduueckue MeTo bl
pelieHus 3a7a4 ¢ mapaMeTpamu.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPU PELICHUH 3alad U3 JAPYrux Yy4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TPOM3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWMEHbBIIETO 3HAYEHUN HENpepbIBHOU
GyHKIIUU Ha OTPE3KeE.

[IprMeneHne Npon3BOIHOM I HAXO0KICHHS HAWITYYIIETO PEIICHHS B IPUKIATHBIX
3aJ1a4ax, Ui olpeieNIeHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aAaHHOT0 (popMyJIon miu
rpaduxom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO  TepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNurerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruucieHune onpenenéHHoro
uHTerpana no popmyne Hetorona—Jleibnuiia.

[IpumeHeHne MHTETpana sl HaXOXJISHUS TUIONIaeH MIOCKUX (GUryp u oObEMOB
reOMETPUYECKUX TE.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUN. MareMaTtuyeckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINATbHBIX YpaBHEHUI.
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INPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CJICAYIOMKE MPeIMETHBIC
PE3YNIBTATHI 10 OTJEIBHBIM TeMaM (eAepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOTO aHATIU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoAnYecKas JpooOb, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICCTBUTEIBHBIX YACEI, MOYJIb IEUCTBUTEIBHOIO YUCIIA,;

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpaciie 3HaHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYUCICHUS, MpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YyJIbTaTa BBIYMCICHUM;

CBOOOHO ONEpUPOBATH IMOHATUEM: CTENEHb C LENIBIM [T0KA3aTEIEM, UCIIOIb30BaTh
NOIXOIAIIYI0 POPMY 3aITMCH IEUCTBUTEIBHBIX YACEN VISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH IOHATUEM: CTENEHb C pAlMOHAIBHBIM I[IOKA3aTENIEM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCIA, TECATUUHBIE U HATypaJIbHbIE
JgorapuMsl;

CBOOOZIHO ONEpUPOBATHh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUPOBaTh IMOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHbIE METO/IbI PEIICHHS PAallMOHANBHBIX U APOOHO-PAIMOHAIIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZIHO OIEpUpPOBaTh MOHSATUSMHU: MHOIOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPUuIimeHTaMu, KOpHU MHOTOWIEHA, MPUMEHATH JIeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopeMy Buera s pemenus
3a/1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: CHUCTEMa JMHEHHBIX ypaBHEHHM, MaTpUIIa,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
OTpENENUTENsA 2 X 2 g BBIUKACICHUS €Tr0 3HAYCHHS, MPUMEHSATH OINPEICTUTEIN
JUIS. PEUIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C IOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHWM, HCCIENOBaTh MOCTPOECHHBIE MOJENN
C IOMOUIBIO MAaTPHUI] U ONPEAECITUTENICH, HHTEPITPETUPOBATH MOJTYYEHHBIA PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JJIsl PE0Opa30BaHUS BBIPAKEHU;
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BBITIOJIHATh TIPEOOPA30BAHUS YHCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTEICHH
C pallMOHAIBHBIM TIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(PMOB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM;

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIbHBIE, I[OKa3aTeJbHbIE W
jgorapuMUYECKUE YpaBHEHHS, HAXOJUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GopMynbl i mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJIHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HeoOXxoauMble (GOPMYIBI IS PEIICHHWS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHEHU;

MOJICITUPOBATh PEAJIbHBIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 33Ja4d, HMCCIIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCMOJIBb30BAHUEM ammnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUSA (DYHKIMM, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

cBOOOJIHO ONIEpUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAYEHUM
byHKIIMN, HYTd QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUpPOBaTH TMOHATHSAMH: UYETHBIE H  HEUETHBICE  (PyHKIUH,

nepuoandeckre QyHKINH, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHUS C HATYPAJIBHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUUMU OOpaTHOM CTENEHHM C HATypabHBIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAs U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATUSMH: TIOKa3aTelbHas M Jorapupmuyeckas
(GyHKIIMHU, UX CBOMCTBA U rpadUKH, UCTIOIB30BaTh UX rpadUKH Il PEIICHUs YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GyHKUUNA SISl KCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN
OpU pelleHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpUPOBaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIasi T€OMETPUYECKas MPOrpeccHsi, JUHEHHBIM u
AKCIIOHEHITUATBLHBIN POCT, (OpMyJia CIOXKHBIX TMPOIEHTOB, HMETh IPECTaBJICHHE
O KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHHs pPEalbHbIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEpPUPOBATH MOHATHAMM: MOCIEI0BATEIBHOCTb, CHOCOOBI 3aJaHUs
MOCIIeI0BATEIHHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TOHUMATD
OCHOBBI 3apOKJICHHSI MaTEMATUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH IMOHITUSMHU: HEMpPEPBIBHBIE (YHKIHWH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS HA OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [T pEeIICHUS 3aa4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacarenbHas K rpaduky QyHKINU;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUSI
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJ/HO OIEpUPOBATh MOHSATUSIMHU: MHOXKECTBO, OIEpAIlMU HaJl MHOXXECTBAMH,

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIIECCOB M SABJICHUM, TIPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh TMOHITUSMH: ONPEICIICHUE, TEeopeMa, YypaBHEHUE-
CJIC/JICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, I0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K konity oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHT CIAETYIOIINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON paboue MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauaraa MaTEeMaTHYECKOI0 aHATIN3a»:

Yucs1a 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHUAMH: HATypaJbHOE U LEJO€ YHUCIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIBIX YUCEN, UCIOIB30BATh PU3HAKN JEIUMOCTH Lebix yncen, HO/I
1 HOK HatypanbHBIX yncen 1 peleHns 3a1ad, IPUMEHATh aIropuT™M EBKnnaa;

CcBOOO/IHO ONEPUPOBATh MOHATUEM OCTATKa [0 MOJYJIIO, 3alIMChIBaTh HATYypaJbHbIE
YUCJIa B PA3JINYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZIHO OMNEpUPOBATh TMOHSATHUSIMHU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMILJIEKCHBIX 4YHCEeJ, MPEACTABISATh KOMIUIEKCHBIE YHClIa B alreOpanyeckod u
TPUTOHOMETPUUECKOW (OpMeE, BBIMONHATH apU(PMETHUECKUE oOlepaluud C HUMH U
U300pakaTh HA KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: UPpPALUOHAIbHBIC, [OKa3aTeIbHbIE WU
Jorapu(pMuyecKre HEPAaBEHCTBA, HAXOIUTh MX PEIICHUS C MOMOIIbIO PABHOCHUIBHBIX
IIEPEX0JIOB;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CcBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSThH
HEoOXOoauMble (QOPMYJIBI JUJISI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPaBEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMBl W CHUCTEMBI-CIIEJICTBHS, HAXOAHWTHh PEIICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI 1 HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

MPUMEHSTH IpauuecKre METOAbI AJIsl peICHHs] YPaBHEHHUM U HEPABEHCTB, a TAKXKe
3aJ1a4 C IapaMeTpaMu;

MOJICJIUPOBATh PEaJbHBIE CUTYAIIMH HA SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMSI, HEPAaBEHCTBA M X CUCTEMBI 10 YCIIOBHIO 337a41, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYyUYECHHBIN
pe3yJbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH I€OMETpHUUEcKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPIAMHATHOM
IUIOCKOCTH;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
IKCTPEMYMBI;

HaxoOJUTh HAWOOJbIIEC W HAWMMEHBINEE 3HAYCHHWS (YHKIMH HENPEPHIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO  JJIS  HAaXOXKIEHUS  HAWJIY4IIero  pelieHUs
B MPUKJIAJHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/auax, sl ONpeaeIcHUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION iU Tpadukom;

CBOOOJTHO ONEPHPOBATH MOHATHSMU: TEPBOOOpa3Has, ONMPENCIEHHBIA WHTETpa,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUN U BBIUYUCISATH HHTETpal 1o hopmyrie
Hrrorona—JleiiObuuiia;

HAXOJUTh TUTOIIAIH IIOCKUX PUTYP U 00BEMBI TEIT C IIOMOIIBIO0 HHTETPaa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

pemarh MPUKIAIHBIC 3a7adqd, B TOM YHCJIE COMHUAIBLHO-DKOHOMHYECKOTO H
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHoOBHOE cofepKaHne
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHO»X€eCTBO 24 MHoO»XecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie uncna. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JleMicTBUTENBHBIC YHUCIIA.
ParmonanbHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIecKre onepanun

C IEHCTBUTEIILHBIMH YU CJIAMH.
MonyJib IEHCTBUTEIBHOTO YHCHA U €T0
cBoiictBa. [Ipubnmxénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUU.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLIEHTHL;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, MIPUMEHSThH APOOH
Y TIPOIICHTHI JJI PeLICHUSI
MPUKJIAIHBIX 337124 U3 Pa3JIMYHbIX
OTpacier 3HaHUN U pEAIbHOM KU3HMU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yJbTara
BBIYMCIICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOWIEHBI OT OJHOMN
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LEIBIMU
kodppunmnentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTIUTEIIA
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHUM. Penenne npukiaaspix
3aJ1a4y C IOMOIILIO CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IprMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
PalMOHAJIBHBIX YPABHEHUI; a TAK)KE
METOJ UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OneprpoBaTh NOHIATUSMHA MHOTOYJICH
OT OJJHOW NIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s permenus
3a7ad4.

OneprpoBaTh NOHIATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUH, MAaTPULIA,
OIIPEAECIUTENIb MATPHULIBL.
Hcnonws3oBaTh CBOKCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHEHHU.
MoaenupoBaTh peajbHbIE CUTYalluu
C ITIOMOIIBIO CUCTEMBI IMHENHBIX
YpPaBHEHUI, UCCIIEI0BATh
MIOCTPOEHHBIE MOAEIH C IIOMOILBIO
MATPHILL U OTIIPEIICIIUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ysbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IIeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTApHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkimm.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI
¢yskuuu. Hanbonpliee u HanMeHbllee
3HauYeHHUE (DYHKIIMHU HA POMEXKYTKE.
JluneiiHas, KBaJpaTH4Has U APOOHO-
TuHeHas QYHKIMH. DJIeMEHTapHOE
UCCJIEIOBAHNE U TIOCTPOCHUE IPaPUKOB
9TUX (PYHKITUI.

CremneHb ¢ 11eJIbIM TTOKA3aTeIeM.
bunom HeroToHa.

CreneHHast QyHKITUS C HATYPaJTbHBIM
Y LIEJIBIM MOKa3zaresieM. E€ cBoiicTBa

u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, HyId QYHKIWH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB PyHKIUIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUe (PYHKIHUU HA IPOMEKYTKE.
dopMynUpOBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (PYyHKIUH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEeHH C LIEJIbIM NTOKa3aTeNeM;

21



NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEb-HBIX YUCEI JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-0M CTEIEHHU. HATypaJbHOM CTETIEHU U €T0 CBOWCTBA. | B CHMBOJHMYECKOH opme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
yYpaBHEHUS BBIPAKEHUI, COJIEpPKAILINX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HppannonanbHbIe ypaBHEHHUS. Haxonuts pemenns nppanroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
MPPALMOHATIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUH OCYILIECTBIISS TPOBEPKY KOPHEN.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl PYHKIIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM @opMyIUPOBATH OINPEICIICHUE

Iloka3arenbHbIE ypaBHEHUS

NIOKa3aTeJIeM U €€ CBOMCTBA.
[TokazaTenbHas QpyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpaduka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YpPaBHEHUM

CTENEHU C PAllMOHATbHBIM
IIOKA3aTeNEM.

BrinonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MOKa3aTeJEM.

Ucnionn3oBath 1iudpoBbie pecypeh
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JUIS IOCTPOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuyeckas QyHKIHA. 18 Jlorapudwm uncna. CBoiicTBa JlaBathb onpeneneHue iorapudma
Jlorapupmuyeckue norapudma. JlecaTruaasie u 4yucIia; JeCATUYHOTO U HATypaIbHOTO
ypaBHEHUS HaTypaJbHbIC JIOTapU(MBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUNH, Hcnonp3oBatk cBOMCTBA TOTapuMoB
coJiep KallIux Jorapru(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckas GyHKLHS, J0Tapu(PMUYECKHUX BBIPAKEHUU.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIMU KaK 00paTHOU
JUTSl pELIEHUS] YPaBHEHUIA. K [TOKa3aTeIbHOM U MCII0Ib30BAaTh
Jlorapudmuyeckue ypaBHEHUS. CBO¥CTBA JIorapuPpmMudeckoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHUs 3a/1ay.
Jaorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenns
PaBHOCUIIbHBIE TTEPEXO/IbI B PEIICHUN aorapu(pMUUECKUX ypaBHEHU N
norapu(pMUUECKUX YpaBHEHHMA C MOMOIUIbIO PABHOCWIIBHBIX ITEPEX0I0B
WM OCYILECTBIISISI NPOBEPKY KOpHEN
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHc | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCca
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHIeHCa YUCa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUU

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJIJaHus MOCJIEIOBATCIIFHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocieaoBareabHoCcTU. McTopus
aHain3a OECKOHEYHO MAJIbIX.
Apudmerrnyeckast U reoMeTpuIecKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO yOBIBaIOIIEH
reOMETPUYECKON MPOTrPECCUM.
JIMHEHWHBIN U SKCIIOHCHIIMAJILHBIN
poct. Huco e.

®opmyJia CIOKHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIAIHOIO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh Y OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(MEeTHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON IIPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL pELLICHUS 33/1a4 MTPUKIIATHOTO
Xapakrep.

[TpumeHsTh POPMYITY CIOKHBIX
MPOLICHTOB JJIsl PELICHUS 3a/1a4
U3 peaJibHOW MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspbiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTo HHTEPBAJIOB

JUTSl pEIEHUs] HEPaBEHCTB.
[IprMmeHenne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 1715 penieHus 3aaay.
IlepBas 1 BTOpas NpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOM K TpaduKy (QyHKITUH.
[Tpon3BoOIHBIE 3JIEMEHTAPHBIX
dbynkuui. [TpousBoaHass CyMMBl,
IPOU3BEAECHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: QYHKIUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
GbyHKUIUN 15 pelieHus 3a/1a4.
OnepupoBath MOHATUAMH: IIEPBASI U
BTOpasi IPOU3BOAHbIE QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npon3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
(GyHKUIHUU.

N3y4dars Npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTH3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC

Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne nNpon3BOHOM Ctpouts rpaduk KOMITO3UITUU

C IMOMOIIBIO POU3BOIHOU

K UCCJICIOBAHUIO (DYHKIIUIA

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSl HAXOKJEHUS HAWTYYIIIETO
pelIeHus B MPUKIIAIHBIX 33/ja4ax,

JUISI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJIAUHATHOMU
IUIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAPHOTO
VCCIICIOBAHUSI U CBOMICTB KOMITO3UIU Y.
Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIlIee U HAMMEHbILIEE
3Ha4YeHUs PYHKIUU HEMPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCJIEI0BAHMUS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSl HAXOKICHUSI HAaWTYYIlIEero
pelieHus B IPUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3alaHHOrO
dbopmynoi unu rpadguKom.

[Tonmy4ats npeacraBiieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpazHas U onpeaeaEHHbIN
areMeHTapHbIX GyHKIui. [TpaBua unrterpai. Haxoaute nepBooOpa3Hbie
HaXO0XJICHUS IepPBOOOPA3HBIX. 3JIeMEHTapHBIX (DYHKINI U BRIYUCIISITH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Herorona— JleliOuuiia. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana onpeaeaEéHHOro HHTErpaIa.

JUTS1 HAXOXKIEHUS TI0IIAIeH 3HAKOMHTBCS C MATEMaTUYECKUM
MJI0CKUX (pUryp u 00EMOB MOJICJIMPOBAHUEM Ha IIPUMEPE
IF€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

g depeHIranbHbIX YpaBHEHHM

['paduxu 14 Tpuronomerpuyeckue QyHKIINH, UX Ucnions3oBatk 1udpoBbie pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO W3y4YECHUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats TpuronomMeTpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOLIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

[TpumeHsTH HOPMYITBI TPUTOHOMETPHUU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUTSl IOCTPOEHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIIHMA

HppannoHanbHbIe,
MOKa3aTelIbHbIE U
JorapupmMuvecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX U JOoTapu(PpMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
norapuMUYECKUX YPaBHCHUH U
HEPaBEHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
u Jiorapumudeckoit GyHKIui

K PELICHHUIO TOKA3aTebHbIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
ePEXO0B.

Pemars uppannroHanbHbie 1
KOMOMHUPOBAHHBIE HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
IEPEXOOB.

Hcnons3oBathk rpaduyeckre METOIbl
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUTSl peleHus 3a1a4u
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KommiekcHble uncia

10

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

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YUCEIl

Ha KOOPAUHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOT'O YHCJIa.
[IpuMeHeHre KOMIUIEKCHBIX YK Cell

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

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCJI0 U MHOXKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpencraBiasTh KOMILJIEKCHBIC YHCTA
B alnreOpanveckon u
TPUTOHOMETPUUYECKOU popme.
Brimonusate apudmernyeckue
oTiepaIfy ¢ HUMH.

N300paxaTh KOMILIEKCHBIE YK CIIA
Ha KOOPJIMHATHOW MJIOCKOCTH.
[Ipumensars popmyny Myaspa u
NOJTy4yaTh NMPEACTABIECHUE O KOPHSIX

N-0l CTENEHU M3 KOMIIJIEKCHOI'O YHCJIa.

3HaKOMUTBCS C IPUMEPaAMU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUIsl pELIEHUS] TEOMETPUUECKUX U
buznyeckux 3agad

HarypanbHsbie u nensie uncna

10

HarypanbHsbie 1 nienpie yncna.
[IpuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uucen, HOJI u HOK, octatkoB
110 MOJIYJIr0, aliropuTMa EBkiuia

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHACIaxX

OnepupoBath MOHATUSMH:
HATypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
quced.

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKknuaa i pemeHus
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3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OrneprpoBaTh NOHATUSIMU: CUCTEMA U
VppanoOHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTh YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHNE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxomgute pemenus cucrem n
Aorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalHOHAIBHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEILLICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a/1a4 YPAaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHOU KU3HH, MHTEPIIpETALUs K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ncnons3oBath HUPpOBHIE
pecypcel
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

noKa3aTesbHbIe, JorapupmMuueckue u
TPUTOHOMETPHUUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUN
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C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIICN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUW U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKALIUX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJTUTUYECKUE METOBI ISl pELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanne QyHKIMN METOIaMu
MaTEMaTUYECKOT0 aHAIH3a.

CtpouTs 1 UCCIeq0BaTh
MaTEMaTUYECKHE MOJIEIIN PEATIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001IICHHE,
cUCcTeMaTH3alus 3HaHUMN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MoaenupoBaTh peajibHbIE CUTYalluU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHHUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIeI0OBATh MMOCTPOCHHBIE MOJIEIH

C UCTIOJIH30BAHUEM armapara aareophl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOZJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,

32



B TOM YHCJIE€ COLIMATIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPeCTBAMU aNTreOphl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomerpust siBsieTCss OMHUM W3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBAET BOZMOKXHOCTh H3yUYCHHUSI AUCITUIUIMH €CTECTBEHHO-
HAy4YHOM HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTAPHOTO 1HKJIa. [lockoabKy Toruueckoe
MBINIICHWE, (GOpMUpPYyeMOe TIpH HW3YYCHUH OOYYAIOMUMHUCS TOHSATUUHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTEIhLCTBE TEOPEM U TIOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPIaTh
TUTOTE3bI HEMOCPEACTBEHHO UCTIONB3YIOTCS TP PEIICHUH 3371a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YaCTHOCTU (PM3NIECKUX 3a7ad.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — DPa3BHUTHE HWHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyJaromuxcs NpH H3yYCHHUU
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u HH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKHUX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DUUHBIX TEOMETPUU, M HEOOXOIUMBIX
JUISL YCTIEIIHOTO TMpo¢eCcCHOHATBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuopuTeTHEIMU 3aJadaMHd  Kypca TeOMETpPHH Ha yriayOJEHHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIMpeHne TMPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHUpoBaHNE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONIUX OINKMCHIBATh W HM3y4aTh Pa3HBIC SBICHUS
OKPYXaIOIEro MHpa, 3HAHWE TMOHATUWHOIO armapaTta no pasuaeny «CrepeomeTpus»
y4e0HOT0 Kypca reOMeTpHH;

dbopMHupoBaHWE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax m HMX OCHOBHBIMH CBOWCTBaMHU, 3HaHUE TeopeM, (QopMyln U yMeHHe
X TPUMCHSTh, YMCHHUS JOKA3bIBaTh TEOPEMBI M HAXOIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a/1ay;

dbopMHupOBaHNE YMEHHUS pacllO3HABaTh HA YEPTEKaX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOT'PAHHHMKH U TeJla BpaIeHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS  pPOJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKICHHUM;

dbopMHupOoBaHWE YMEHHUS BIAACTh METOJaMH JOKA3aTelIbCTB W aJITOPUTMOB
pelIeHus, YMEHUS UX MPUMEHSATh, MPOBOJAUTH JTOKA3aTEIbHBIE PACCYKICHUS B XOJE
pEIICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJICP KaHHEM,

34



dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KAa3aTENbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCHMOMAaTUKH B IPOBEACHHM JETYKTHBHBIX
paCCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOy4arolmuxcs,  TO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHIH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaIbHBIX >KMU3HEHHBIX CHUTYyallMsIX W TIPU H3YyYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIETMPOBAHUS pEaTbHBIX
CUTyalluil, HCCIEAOBAHUS TIOCTPOCHHBIX MOJENEH, HWHTEPNpeTaluyd MOJTyYeHHBIX
pe3ynbTaTOB.

OCHOBHBIMU  COJEpPKATEJIIbHBIMU  JIMHUSAMU ~ y4eOHoro kypca «I'eomerpus»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ MJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETpPUU Ha yriayOn€HHOM ypoBHe oOyuenus B 10-11
KJIaccaX, OTHOCHUTCA KO BCEM COJEpXaTelbHbIM JIMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHKE JOTHUYECKUX YMEHHUH pacHpeesseTcs HE TOJbKO MO COAEepKaTeIbHbIM
JUHUSM, HO U 1o rogam oOyueHus. Coxep:kaHue 00Opa3oOBaHHsA, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIaI€HHE FTEOMETPUUECKUMHU MOHATUSIMU
M HaBbIKAMHM TMOCJEAOBATEIbHO M IMOCTYNATEIbHO, C COOMIOJCHHEM NpPUHLHUIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHUS BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPHUUYECKHUX
NpEACTaBICHU OOydYaromMXCcsd, pacupsiss W yriyonsss e€, oO0pa3ysd HpOoYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3/atTh ycnoBus Wi quddepeHranud 00y4eHus, MOCTPOCHNU HHIUBUAYaTbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIIyONEHHOE W3YyYEHHE T'€OMETPUU
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MareMaTukay;

MNOJATOTOBUTH OOYYarOUIMXCSl K MPOJOJDKEHUIO M3YYEHUS MATEeMaTHKU C y4ETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecnedmBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomeTpus» Ha yriayOGlIeHHOM YPOBHE OTBOAMUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 gaca B HeneIO).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

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 TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
IapajuleNIbHblEe M CKpEIIMBAIOIKECs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: Mapajuie/IbHbIE IPSAMBIE
B ITIPOCTPAHCTBE, MTApaJUIEIIBHOCTD TPEX NPSAMBIX, MAPAIIIETBHOCTD IIPSAMOU U IIJIOCKOCTH.
[TapannenpHOe M LIEHTpPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapaJUieIbHOTO MNpOoeKTUpoBaHusA. M3o0pakeHue Quryp B mHapajieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ MEKIY P SIMBIMHU
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’Ap, NapALIEIEIHUIIE]], IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh OPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MEPIICHINKYJIAPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSMOW MNEPIEHIAUKYISAPHOU
I0CKOCTH. OpTOroHanmpHOE NPOEKTHpOBaHME. [lepneHAMKYIsIp W HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IIOCKOCTH, TPOCKIINS
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPICHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepreHANKYIAPaAX.

Yrabel B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YIOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUI TPEXTPAHHOIO YyIJia.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuka. [Ipuszma: n-yroneHas npusma,
npsiMasi M HaKJIOHHash TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Napajuiesienune] u ero cpoictra. Kparuaiiume nytu
Ha [IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbHas nupammujaa, IpaBUIbHAs U YCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBWiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpU3Ma M IpaBWIbHAA NUPAMUA, [PAaBUIIbHAL
TpeyroJibHasi MUpaMUa U MPAaBWIbHBIN TeTpasp, KyO. IIpencraBnenue o nmpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Boluucienue 31€MEHTOB MHOTOTPAaHHUKOB: pé€Opa, auaroHanu, yriel. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIAb OCHOBAHUI,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMON mpu3Mbl. [lnonaas 60KOBOW MOBEPXHOCTH U
MTOBEPXHOCTH MPABUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJEMEHTBl  CUMMETPUUA  NIPABUJIbHBIX
MHOTOIrpaHHUKOB. CHUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE:  CHUMMETpUS
napajielenuneaa, 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€WCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoHsATHE KOMIUIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamienenumnena.
Teopema 0 pa3iioKEeHUH BEKTOPA 110 TPEM HEKOMILIAaHAPHBIM BeKkTOpaM. [IpssMoyronbHas
cucteMa KoopauHaT B npoctpanHcTBe. Koopaunatsl BekTopa. CBS3b  MEXKIY
KOOpJIMHATAMH BEKTOPa W KOOPJIMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, O0Opa3ylolue moBepxHocTeil. Tena BpallleHHs: MWIMHAP, KOHYC,
yCeu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJlbHas IIIOCKOCTh K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3séprka
nUIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena u ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
UUIMHAPA, TUpaMuabl U KoHyca. O0BEM 1apa U apoBOTro CErMEHTa.

KomOunHanuu Ten BpalieHus ¥ MHOTOTpaHHUKOB. [Ipr3Ma, BnucanHas B LAIUHAD,
oInvcaHHas okoJo nuinuHapa. [lepeceuenne cdepsol u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThI0. [oHsATHE MHOrOrpaHHMKa, OMUCAHHOTO OKOJO cdepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCa, TUIOIIaAb cepbl u e€ yactei. [lonobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agay  Ha  MJIOCKOCTH
C MCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre cedeHuil MHOTOTPaHHUKOB W TeJl BpALICHUS: CEYEHHS IMIMHIpa
(mapaJuienbHO U MEPIEHIUKYJIIPHO OCH), CEYeHUsI KOHYca (MapalljieIbHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUsS LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpaHcTtBe. 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€OMETPUUECKUX 3a/1a4.

JIBH:KEeHHS B POCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOWCTBA JBWKCHUW. BuAbl JIBWKEHWUN: NapajUIeIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsmoi. I[IpeoOpazoBaHus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca o0ydJarommiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MAaTEeMAaTHUYECKUX PACCYKICHUN;

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

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMU B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

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

CBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIONTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MMPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: GUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHMS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIOIIANA IMOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUUCCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTHh CHMMETPHH, IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWNM M HAXOXKJICHUE
T€OMETPUYECKUX  BEJIMYMH, TPUMEHSAS W3BECTHBIE METOJbl TMPU  PEIICHUU
MaTEeMaTHYECKHUX 3a7a4 MOBBIIIIEHHOTO M BBICOKOT'O YPOBHS CIIOKHOCTH,
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OPUMEHSATh  MpOCTEHIMEe  MOpOorpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  NPEOOPaA3OBBIBATH u UHTEPIPETUPOBATH uHdOopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/CTABICHHYI0 HAa 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha MPaKTUKE: CpPaBHUBATh M AHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUI U TEOpEM, almnapara ajireopbl, penaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYHH;

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

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJTHO OMIEPUPOBATH MOHSITHUIMU, CBSI3aHHBIMU C IIMJIMHIPUYECKOM, KOHUYECKON
U c(hepuveCcKOil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI TTOJTYUECHHUS;

OTIEpUPOBATH TTOHITHSIMH, CBI3aHHBIMH C TEJIaMHU BPAICHUS: IMITUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaiieHus (IWIMHIP, KOHYC, cdepa U 1map) U oObIACHIThH
CHOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE Chephl U INIOCKOCTH;

BBIYHCIISATh BEIMYMHBI DJIEMECHTOB MHOTOTPAHHMKOB M TE€J BpAIIEHUS, O0BEMBI U
TJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpalICHUS, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C KOMOMHAITUSIMU TEJ1 BpAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chephl,
cdepa, BIUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAIlICHHUS,

BBIYMCIIATh COOTHOIICHUS MEXKIy IUIONMIAAIMH TOBEPXHOCTEH M 00BbEMamMu
ITOJTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpaIllCHUS,

W3BJICKATb, MHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha 4YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATD OIEpalluy Hajl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT;

pemaTh TeOMETPUYECKHEe 3aJayd Ha BBIYUCICHUE YIJIOB MEXIY MPSAMBIMH U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

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

CTPOUTh CEYEHHS MHOTOTPAHHUKOB UM TeJl BpalleHUS: CEUCHHs LUIUHIpA
(mapasuienbHO ¥ NEePIEeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TapalijieIbHOe OCHOBAHUIO U
POXOIsIee Yepe3 BEPIUHY), CEUCHHUS 11apa;

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

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAIOJIarafoiX HECKOIBKO MIArOoB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3aJ1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1adyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHYECKHX OTHOIICHWH W HaXOXXICHUE
r€OMETPUYECKUX BEIIMYUUH;

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

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, AHAIIM3UPOBATH H
OIICHMBATh PEAJIbHBIC CUTYAIlHH, PUMEHATHh W3yUEHHBIE TIOHITHS, TEOPEMBI, CBOWCTBA
B TIIpollecc€ IIOMCKAa pelIeHUus MaTeMaTH4YecKd CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEI0BATh TTOCTPOCHHBIC
MOJIENTA C HMCTIOJIB30BAHMEM T€OMETPUUSCKHUX TMOHSATHH M TEOpeM, armapara aireOphl,
penaTh NpakTUUeCKHe 3aa4u, CBI3aHHBIC C HAXO0XKIEHUEM F€OMETPUUYECKUX BEITHYNH;

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/JIbI JEATEIHHOCTH
OcHoOBHOE cozepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBezaenue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensarts MIOCKOCTh Kak (GUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

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

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIHIX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHus IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHNs IPSMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHui

B KOTOPOU BBIMOJIHAETCS TIIAaHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBOJIbI N3 aKCUOMATUKH TIJIOCKOCTH.
[IpuBOINUTH PUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSL AaKCUOMBI TEOMETPHH.
N3y4yarh, NpUMEHSATH NPUHIIUIIBI
IIOCTPOCHUS CEUCHUN.

Hcnonb30BaTh 11 HOCTPOEHUS
CEUYCHUM METOJ CJICIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyeckue 3a1auu:
Ha OMpEICIICHUE BUAA CEUYCHUS U
HAXOXJICHUE €ro IUIOLIA/IN.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh MpU peLICHUH 33724
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MUPaMUJIBL, KyOa U PU3MBI, KOTOPHIE
IPOXOAT uepe3 ux péopa.
N300pakeHne nepeceveHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMHU.

Meton cieoB sl MOCTPOEHUS
ceueHnid. CBOMCTBA IEPECCUEHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMUCh 1aroB
OCTPOECHHUS.

[ToBTOpEHMNE MIAHUMETPUHU.

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

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
HcTopus pa3BUTHS TUTAHUMETPHUH

U CTEPEOMETPUU

CJIeyIONTHE TUNTAHUMETPUIeCKrEe (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojbpHuka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIlax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

B3auMHoe pacrionoxeHue
MPSIMBIX B TIPOCTPAHCTBE

B3anmHoe pacnonokeHue npsiMbIx

B rpocTpaHcTBe. CKPEIMBAIOIINECS
npsimeie. [Ipr3Haku ckpenmBaromuxcs
PSIMBIX.

[TapasutenbHbie IpsIMbIE

KinaccudunmpoBaTh B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WJLTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS TPUMEPHI
W3 peaIbHOU KU3HU.
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B IPOCTpPaHCTBE. Teopema

O CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIeH

HAa IAHHOW MPSMOM.

JlemMma 0 nepeceyeHnu napajsieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJIIEITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (Uryp B MapajsieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3amaun Ha JOKa3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaleH Ha IPYrou MpsIMO; JIEMMY

0 MEPECEUECHUH TIIOCKOCTH ABYMS
MApAJUICITBHBIMU MPSAMBIMU; TEOPEMY

0 TPEX MapaJIEIbHbIX MPAMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIINBAIOMINXCA MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCS TIPSIMBIX.
Jloxa3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBAETCS
MapasuieNIbHbIM U [IEHTPATbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
MPOEKTUPOBAHKUE (PUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajljI€IbHOIO
IIPOEKTUPOBAHMSL.

N300pakath B mapauiebHON
IIPOEKLIMU PAa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTprueckue 3aaauu
Ha J10Ka3aTeIbCTBO U UCCIIEI0OBAHME,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHUBATh YTBEPKIAECHUSA C LEIIbIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, HA A3BIKE TEOMETPUHU.
HccnenoBath NOCTPOCHHBIE MOJIENH
C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX
MOHSTUH U TEOPEM, ammapara aareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LIEHTPaJIbHOM MTPOEKTUPOBAHUU

1 00 uctopuu padboT MO TEOPUU
MEPCIIEKTUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUM Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble 1ockocTu. IlprusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOU MIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEM:
0 MapaJJIEIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
NapajyIeIbHbIX NIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXK Y NTapaJlJICIbHBIMU

W3 PEaJbHOU KU3HU.

@opMyIUpPOBATH ONPEAECIICHUE
MapajuieNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOI U
IJIOCKOCTH; CBOMCTBA MAPAIIIETbHOCTH
IIPSIMOU U TUIOCKOCTH.

PemaTe crepeomeTpuyeckue 3aaaumn
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

PemaTte npaktuueckue 3amaun

Ha [IOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETPAdApa U Napasviesenuneaa.
PemaTe cTepeomeTpuyeckue 3aaaum,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
TJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIPY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAJIIEITBHOCTHIO
TJIOCKOCTEM.

CpaBHMBATH ¥ aHAJIU3UPOBATH
peaJIbHBIE CUTYyallU, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C IAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
OPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha [JIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
mrockoctu. [IpusHak
NEPIEHIUKYIIPHOCTH MIPSMOU U
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYIISIPHOM
K IIOCKOCTH. [TnockocT n
NEPIEHIUKYJIAPHbIC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

TeopeMa o TpEX NeprneHUKYIIsIpax
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
MEPIEHIUKYJIIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NIPSIMOM,
MEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIeMMy

O NEPIEHINKYIAPHOCTH IBYX
MapasuieNIbHBIX MPSMBIX K TPEThEH
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAaHNH U €IMHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIIEHAUKYISIPHON K TAHHOMU
IIJIOCKOCTH.

N3o0paxxkath B3aUMHO
MIEPIICHAUKYJIISIPHBIE MTPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBl,
MPaBWJIBHOW MUPAMUIBI C TOMOUIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IPOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUI B MHOTOTpaHHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSIMOM M TUNIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOT'OTPAHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NEPHEHANKYJIAPBL: CAMMETPHSL, CABUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
CnBur no HenapasuieJIbHOU MPSAMOW,
WU3MEHEHHE PACCTOSHUMN

Y TUIOCKOCTB.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEPIEHANKYJIIApA IS APYTUX 001acTen
HaykH ((pusmka, SHEpreTrKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
oOpaTHyI0 TeOpeME O TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBieHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
JIoka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPAMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C IEPIIECHIUKYISIPHOCTHIO
MIPSAMOM U INIOCKOCTH.

Pewats npukinaaHbie 3anauu,
CBSI3aHHBIEC C HAXOXKJIEHUEM
r€OMETPUYECKUX BEIUUHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPAMOU U
IIJIOCKOCTH; UCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHUME: YrOa MEXK Y NPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpPEMa KOCHHYCOB.

[ToBTOpEHUE: Yroa Mexay
CKPENIUBAIOIIMMUCS TPSIMbIMHU

B IIPOCTpPAHCTBE. ['eomeTpuyeckue
METO/Ibl BEIYUCIICHUS YTjIa MEXIY
MPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUM.
@OopMyIMpPOBATH ONPEICIICHHE
JIBYIPaHHOTO yIJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TNIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEPIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IIPSIMOM IepeceUeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa y NPsMOYroJIbHOTO
napaJyIeJIeNUIe A U CIEICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TPUKIIATHBIE
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM NPAMBIX U IIIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMble, TApPAJIJIENIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanenbHbIX INIOCKOCTEN

Ha CKPELIMBAOILNXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIKyIspoB,

DopMyIHUPOBATH ONPEIEICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyIMpPOBATH CIEICTBHE

(U3 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHIUKYJIIIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
IJIOCKOCTH, 3TU MJIOCKOCTSM.
JI0Ka3bIBaTh YTBEPKIACHUS O €r0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 He€ 0 JUaroHajsxX MpsIMOYTOJIBHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudecKkre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEW, UCIIONb3YS
IJIaHUMETPUUYECKUE PaKThl U METOABI.
[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKACHUS NIPH
pELIeHUH Fre€OMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanM3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTYalllH, CBSI3aHHbIE
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BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPEIINBAIOIIAMUCS TPAMBIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpanHbli yTroJi, HEPABEHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsl
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4ECKHUe JIMHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCIIOJIb30BAaHUEM
anmapara anreopsl.

Pewars npuknagHbie 3a1a4H,
CBSI3aHHBIC C HAX0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMatu3zanus 3HaHUIL:
MHOrorpaHHMK M €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAS
npu3Msbl. [IpaBunbHas npusma.
[Ipsimoyt mapautenenumnen,

OPsIMOYTOJIbHBIN Napauiesaenunen, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHuUs,
KOMMEHTapHH.

AHaIM3UPOBATH PELICHUE 3a0a4H.
PucoBarth BBINYKJIbIE MHOTOIPaHHUKH
C 3aJaHHBIMH CBOMCTBaMU;
BOCCTaHABJIMBAThL OOIIUNA BU
BBIMTYKJIOTO MHOTOTPAHHUKA 10 IBYM
€ro MPOCKIHSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTPaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHI
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C pPa3HOM DUIIEPOBOM XapaAKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[ToHATHE BEKTOpA HA TUIOCKOCTH

U B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiejenuneaa, yMHOKEHHUE BEKTopa
Ha YHCJII0, PA3JIOKEHUE BEKTOPA

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

CkansipHO€ TpOU3BEICHUE,
BBIYKCIICHHE yTJIa MEXy BEKTOPaMH

B IIPOCTPAHCTBE.

[Ipocreiimue 3a1aun ¢ BEKTOpaMHU

AKTyanu3upoBaTh (HakThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

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

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHUCIIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIJIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0KAa3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHU, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIUH,
YTJIOB, TUIOMIAICH, 00BEMOB).
Hcnonb30BaTh npu pelICHUN
CTEPEOMETPUYECKHX 3a7a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JTIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHHBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalluU U BBISBISATH
BO3MOYKHOCTB €€ MOJCIUPOBAHUS Ha
A3bIKE TEOMETPHHU.

MonenupoBaTh peajbHyH CUTYALMIO
Ha S13bIKE T€OMETPHUH U UCCIIEA0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM aIlnapara ajareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBel IPY PELICHUH 3a/1a4.
[Tomy4aTs npeacTaBiIeHUE O TEOMETPUH
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOU C peaIbHBIMU OOBEKTaAMU,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAlLlUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

I/ICCJIG,ZIOBaTB 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 TIPOU3BEJCHUE BEKTOPOB,
BBIUHCIICHUE yTJIa MEXY BEKTOpPaMU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
MPOXOJAIICH Yepe3 JIBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npoussenenue. JInnernoie
HEPABEHCTBA, INHEUHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pPacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosiHuil OT TOYKHU
110 MIJIOCKOCTH B KyO€ M paBUIIbHOM
MUpaMuIe

IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJANTH AHAJIOTHH.

CBOAUTH NEUCTBUSL C BEKTOpPaMU

K aHAJIOTUYHBIM JEUCTBUSM C UX
KOOPAWHATaAMHU.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIbo CKaaIsspHOTO
YMHOKEHUSA JIMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTaHABIIUBATh
NEPIEHINKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyTy paccTOSIHUSI OT TOUKH

110 TUIOCKOCTH.

Pemars 3agaum, coueras

KOOPJWHATHBIN U BEKTOPHBINA METO/IBI.

[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JOKa3aTeJIbHbIE PACCYKICHUS

IPU PEIICHUH TEOMETPUYECKUX 3a4a4
Ha ITPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHue, 06001ICHNE
U CHCTEMaTU3alus 3HaHUH

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METO/
CJIEA0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKITY
CKPEILHUBAIOIIAMUCS ITPSIMBIMH.
IlepnieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NTAPHI
NEPIEHNKYJIAPHBIX INIOCKOCTEN U
PSAIMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPAX, BEBIYUCICHUS JJINH

CrpouTtb ceueHus.

Pemars ctepeomeTprueckue 3aaaun
Ha JOKA3aTeJIbCTBO MATEMATUUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
r€OMETPUUYECKUX BETUYHH (JJTHH,
YTJIOB, IJI0MIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEPEOMETPUUYECKUX 3a/1a4
MJIaHUMeTpudeckue (akThl U METOIBI.
[TIpoBOOUTH JTOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIbI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
IJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusl
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha SI3bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U

C UCIIOJIb30BAHHUCM allllapaTa aJIFe6pI)I.

Hcnonn3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 yJIBO€HHH Ky0a, 0 KBaJIpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpruuecKkue 3aa4u,
CBSI3aHHBIEC C 00BEMOM
IPsIMOYTOJIBHOTO MapasuiesenuIe/a.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHHEM 00bEMA
NPSAMOYTOJIBHOTO Napajlieienuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMoM pu3Mel. [IpuknanHeie
3aJ1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuielieunea.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasulelienuIea,
CIIEJICTBUS U3 HEE.

Pa3pes3ars MHOrOrpaHHuky,
NepeKIaablBaTh YaCTH.

Pematek cTepeoMerpuueckue 3a1auu,
CBSI3aHHBIE C BBIYHMCIEHUEM 00bEMA
IPSIMOYTOJILHOTO MapaJijIeIenuIea,
MIPU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAEHUS C LUETbIO BbISIBICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1eHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknaaHbie 3a7a4u 110 TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAaKJIOHHOM MPU3MBI, TUPAMU/IBL.
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapasuIeleuIie a,
PU3MBbI, TUPAMHUJIBI.

HccnenoBats MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
Te.

Jloka3bpIBaTh TEOpEMy 00 00bEME
HAKJIOHHOM MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
upamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM YyCeUEHHOM MUpPaMU/IbI.
BriBoguTh (hOpMyITy 17151 BEIYUCIICHUS
00bEMOB yCEUEHHON TTUPaAMUTBI

Temna BpatieHus

24

[unuHapuyecKas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
MOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuIuHIp. M3ydaTs crmocoOsl
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIHH/IPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenne koHyca
IJIOCKOCTBIO, MapauieIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTprueCcKHE 3a/1a9n

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IIOCTPOCHUEM CEYEHUM LWJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C IUJIUHAPOM.

Cdepa u miap.

[Tepeceuenue cdepol u mapa

¢ miockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummeTtpus cepsl u mapa.

NOJIYYEeHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIWINHAPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKAs [IOBEPXHOCTh, KOHYC,
yce4EHHbIN KoHyc. M3yuaTh cnocoObl
NIOJIy4EHHS] KOHUYECKOW [IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIIAPHON

K OCH.

BriBoguTh (hOpMyIIBI 7151 BEIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TEI
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJIHOM
MOBEPXHOCTH, MIOCTPOCHUEM CEUEHUH.
Hcrnons30BatTh MIpU peIEHUN 3a]1a4
IUTAaHUMETpHUUYECcKUe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

58




CrepeoMeTpuuecKue 3a1auu

Ha JIOKa3aTeJIbCTBO U BBEIYHCIICHHE,
CBSI3aHHBIE CO CEpOi U mapom,
MIOCTPOCHUEM UX CEUCHUI
MJIOCKOCTBIO.

[TpuknamHbie 3a1a49u, CBSI3aHHBIC
co cepoii u mmmapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYXKHOCTH, CTaHJapTHBIE
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpAIICHUS 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MoBEepXHOCTU
BpAICHIS

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYAIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AxTyanu3upoBaTh GaKThl U METOIbI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE pacONIOKEHUE
cdepbl U MITOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM TNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKe KacaTeIbHOU TIOCKOCTH.
BreiBoauTh hopmyity Asisi BEIYKCICHHUS
riomanu cepsl yepes3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIE CO CEpOi U MapoM,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
¥ mapa.
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AHanu3upoBaTh U MOJEIHPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHBIE C IIIAPOM U
chepoti.

Pewmate npocTeie 3a1a4n, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAIICHUS] 1 MHOTOTPAHHUKOB.
Hcnons30Bath Mpu pelIeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUECKUE (PaKThl U1 METO/BI.
Pemate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpalllCHMS,
IIOCTPOCHUEM CEUEHUN TEJ BPAILLICHHUS,
C KOMOMHAIMSAMU TeJI BpallleHUs U
MHOTOI'PaHHHKOB.

[IpoBONTE JIOrMYECKH KOPPEKTHBIE
JT0Ka3aTeJIbHbIE PACCYKICHUS

P PELIEHUU T€OMETPUUYECKUX 3a/1a4,
CBA3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJIETMPOBATh HA
A3bIKE T€OMETPHUH PEAbHbIE CUTYALIHH,
CBA3aHHBIE C MHOT'OIPAHHUKAMU.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
arrapara ajareopbl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LUIUHAPA.

Brruucnenne 00bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM KoHyca.

[Tnomaau 60KOBOM U MOTHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCICHUEM 00bEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun 1o Teme «OO0bEMBI
Y IUIOIIAIA TOBEPXHOCTEH TEI.
O0BEM 11apa U MIApOBOTO CEKTOPA.
Teopema 00 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKkue 3a/1a4u,
CBSI3aHHBIC C BBIUMCIEHUEM O0BEMOB
mapa, lapoBOTr0 CETMEHTA, IapOBOT0
CeKTopa.

[IpukiagHbie 3a0a4U 110 TEME
«OOBEMEBI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOoTHOIIEHUS MEXTY TIJIOIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, TUIONIAb MOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
UIMHAPA; 00 00bEME KOHyCa.
BoiBouTh hOpMYyIIbI 1J151 BHIYUCICHUS
00bEMa yCceu€HHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPA3PEIITUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
1apOBOM CETMEHT, IIAPOBOU CJIOH,
IIApOBO CEKTOP, OCHOBAHHE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBoguTE (hOpMYITBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIaau chepbl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemate cTepeomerpuyeckue 3amaau,
CBsI3aHHBIE C 00BEMOM I11apa, IIapOBOTO
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TEJ.

[Tono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpUUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTa, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHUBAThH U AaHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
apa, IMapoBOT0 CErMEHTA, IAPOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o/100HBIE TeTa B IPOCTPAHCTBE.
Boruucisate 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaaum,
CBSI3aHHBIC C COOTHOIIIEHUSIMH MEXTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BEMaMHU ITOJOOHEBIX TE.
[TpoBOIUTE JTIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYXKIACHUS

IPU PEIICHUH TeOMETPUUECKIX 3a]1aY,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpasa, HaX0XJICHUEM
COOTHOIICHHS MEX]TY TIOIIAISIMH
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUU PEATbHBIC
CUTYaIlNH, CBsI3aHHBIE ¢ 00bEMaMHU U
TIOBEPXHOCTSIMU TEJI,

Ha JIOKA3aTeIhCTBO M HA HAXOXK/ICHHUE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O6mme cBoiicTBa
JIBIDKEHUM. BUIbl ABM>KEHUIN
napa’sulebHBIN TepeHoc, IeHTpaJIbHAas
CUMMETpUS, 3epKaJIbHAsI CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeobpazoBanms moaoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHUE IBUKCHUS

[IprmMeHsITh paBUJia BBITIOJHECHUS
JIEUCTBUU CJIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 33/1a4.
Haxonute koOpauHaThl BEKTOpA

B JJaHHOM 0a3KCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKaIspHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKE€HUS IJIMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYallUH, CBSI3aHHBIC ¢ (PU3NYECKUMU
BEKTOPHBIMM BEJIMUMHAMM.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTBE, TUTAHUMETPHYICCKUC
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKEeHHE MPOCTPAHCTBA HA ceOs,
JIBHKCHHE TTPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bpIBaTh YTBEPKIACHUS O TOM, YTO
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NapAJUIEIbHBIN TEPEHOC
SIBIITFOTCSI IBUKCHUSIMU. BBITTOHATH
npeoOpa3oBaHus MOI00HS.
OnepupoBaTh NOHATUSMU: TIPSIMast |
chepa Ditnepa.

Pemate reomerpuueckue 3a1aun

C UCIIOJIb30BAHUEM JIBUKCHUMU.
Hcrnonb30BaTh Npy pelIcHAN 3a1a49
JIBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMeTpuH
10-11 xyaccoB, cucTEMaTH3ALIHS

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTEJIbLCTBO MaTEeMaTUYECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUM.

HcTopust pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TIJIOIIAIeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3aa4
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

IIpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATD
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEIIMPOBAHUS
Ha SI3bIKE TE€OMETPHUH.
MoienupoBath peanbHyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a/1a4.

[TosmyyaTs nipeicTaBiIeHUE O TEOMETPUU

KaK O Pa3BUBAIOLIEHCS HAYKE,
VCCIIEAYIOIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM € peajibHBIMU O0OBEKTaAMU,
IIOMOTaOUIEN PELIUTh PEATIbHBIC

65



YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
NPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriyOJE€HHOTO YPOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
s (hOopMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIU
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHMs CIy4YalHBIX
COOBITUH, BEIMYUH U mporeccoB. [Ipu u3ydeHun kypca oOoramaroTcsi IpeaCTaBICHUs
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOMN
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHUH, MOTYYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaromuxcss JOJDKHO  chOpMHUpOBaTbCA  MpEACTaBIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONUCAHUS
aHTPOINOMETPUUECKUX U AEMOrpapuuecKux BeJIMYHH, TOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oif i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO HMH)KEHEPHBIX CIEUUAIBbHOCTEM, HO TaKX e COLMAJIbHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHMMaeT O0CyXXJIeHHE 3aKOHa OOJIbIIMX 4YKcel — (PyHAaMEHTaJbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MaTEMaTUYECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIrIyOJEHHOM YpOBHE BbIACIEHB OCHOBHBIE
conepkatenbHble JUHUU: «CiydaiiHple COOBITHSL U BeposiTHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CryyaiiHble COOBITHSI U BEPOSTHOCTH» CIY>KUT OCHOBOM
Uit (GOpMUpPOBAHMSI TIPEACTABICHUM O paclpeleleHUH BEpPOSTHOCTEH MExAy
3HAQYEHUSAMM CIIy4aWHBIX BEIWYMH. BaXHyH0 4acTb B 3TOW CONEPKATEIBHOW JIMHHUU
3aHUMAET U3yYeHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO paclpeiesieHui U 3HaKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMH — MTOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIpEIeICHUSIMH.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHHH C TOMOIIBIO HEenpepblBHbIX (QyHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBs3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIMK 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.

Emeé oauH sneMeHT conep)kaHus, KOTOPBIA IpeaaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AuHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyaJbHBIM JJIs OyIyIIUX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HAa  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzydenune yyeOHOro kypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenmto), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUYEHUSA
10 KJIACC

I'pad, csas3ubil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHSA. DJIEMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS] BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo ciryyallHOTO
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl ciayyaliHbI ONBIT (KCIBITAaHUE), yCleX W Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronsauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucuUMBIX HcnbiTaHui beprymmu. CiydaliHbIil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. [lnarpamma pacnpeaeneHusl.
Onepaunu Haja CllydallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOEe U OMHOMUATIBHOE.

68



11 KJIACC

CoBMecCTHOE pacnpeeneHue AByX Cly4aiHbpIX BeM4nH. HezaBucumele ciydanHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OKuJaHWe OWHAPHOW CIIy4allHOM BeIWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYMH. MaTeMaTH4eCcKOoe 05KHUIaHuEe T€OMETPUIECKOTr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. MaremMaTudeckoe  OXHUAaHHE
IIPOU3BEICHUS U JHUCIIEPCUs CYMMBI HE3aBUCHMBIX CIyYalHBIX BEIWYMH. Jlucnepeus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeoOniméa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKces. BeIOOpOUHBI METOJ UcCienoBaHui. BEIOOpOUHbIE XapaKTEPUCTHKHU.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenmuuuHbL.  [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacnpeerncHus. PaBHOMEpHOE paclpesiesieHue U ero CBOMCTBA. 3ajadd,
IIPUBOAIINE K MIOKA3aTEIIBHOMY PaCIPEAEICHUI0. 3a1a4d, TPUBOAALIME K HOPMAIbHOMY
pacrpeneneHno. OyHKIUA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIUsS MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3aJayu, TPUBOASILNE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIWYMH. BBIOOPOUHBIN KOAP(GUIMEHT KOppeIsuuu.
Paznuumne mexny NMHEHHOM CBA3BIO U IMPUUMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METO] HAMMEHBIINX KBAIPaTOB.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kiacca oOyuaromuiics HayqYuTCs:

CBOOOJTHO OTEPUPOBATHh MOHATUSIMH: Tpad, miaockuii rpad, cBs3HBIN rpad, MyThH
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOEe COObITHE (PJIIEMEHTApHBIA HCXOJ) CIIy4ailHOro
OMbITa, HAXOJAWUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXOJUTh W (OPMYJIHUPOBATh COOBITUS: TepeceueHue, OOBbEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, MCIIONb30BaTh AMArpaMMbl Diijepa,
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KOOPAMHATHYIO TMPSMYIO IJsl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSIMU: YCIOBHAs BEPOATHOCTb, YMHOYKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MPAaBUJIa YMHOXKEHUS, JIEPEBA CIIYYailHOTrO ONBITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO0 OPTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI ISl IEPEUHCICHUS SJIEMEHTOB
MHOKECTB, AJIIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHUs 3aJad 0 TEOPHUH
BEPOSATHOCTEW;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIIEX M HEY/Ia4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHU HCHBITAHUI 10 MEPBOTO yclexa, B Cepur UcHbITaHui bepHymu,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K konity 11 kiiacca o0yuaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIYYalHbIX BEJIUYNH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO pAaCHpECICHUs] JBYX  CIyYalHBIX BEJIMYUH
JUI. BBIACJICHUS] PACTIPENCIICHUA KAXKJAOW BEJIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOTO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHUE OWHOMHMAIBHOTO U
Tr€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYMHBI
(pactpenenieHus) TpU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICICHHM;

BBIYUCIISITh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAaHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace
Ha3Banue KonunuectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazjesna (TeMbl) 4acoB Ocnrosroe conepanne 00yJaroImmxcs
DneMeHThI Teopur rpadoB 3 I'pad, cBs3HbBIN rpad, mpeacTaBieHme [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ HOMOMUIbIO Tpada. MEXAY HUMHU C TIOMOILIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJWUTh MYTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CrpouTs 1epeBo MO OIUCAHUIO
CIIy4allHOTO OMbITa, OMUCHIBAThH
Ciy4ailHble COOBITHS B TEPMUHAX
NepeBa.
Pematp 3a1aun ¢ moMoIbIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

CIly4aiiHbIe COOBITHSI U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHbIe COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BeposiTHOCTB
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITUS B CIIy4ailHOM
OIIBITE.

DopMyIUpOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopmyiia NOJTHONU BEPOATHOCTH.
®opmyia barieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath AuarpamMmel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JIPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemrars 3a1auu, B TOM 4nciie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (GOPMYI CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DeMeHTHI KOM6HHaTOpI/IKI/I

KoM0OuHaTtopHoe npaBuiio yMHOKEHUS.
[lepectanoBku u (akropuan. Yucno
couetanui. TpeyronbHuk [lackass.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOUHATOpPHBIE (haKThI.
Hcrnons30Bath MpaBUIo0 YMHOXKEHUS,
U3Y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBatbes Gopmyoit u
TpeyroiapHuKoM llackans

JUTSL ONIPENIENICHUS YU CIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona s mpeobpazoBaHus
BBIPAKECHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmpITaHKe), yCrex U Heylaya. Ha OT/EJIbHBIC UCIIBITAHUS.

bepHymn. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

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 cepusxX ucnblTanui bepHysu,
Ciy4aiiHblil BEIOOP U3 KOHEYHOM a TAK)K€ B OIIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas padbota C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB U (HopMyIl, B TOM YUCIIE B XOJIC
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
City4aiiHbIE BEJTMYUHBI 14 Ciydaiinas BenmumHa. Pactipenenenue OcBauBarb NOHATHUSA: CITydaiiHas

" pacIipCaACIICHUA

BEpOsITHOCTEU. Jlmarpamma
pacnpeaenenus. Oneparuu

HaJl CIy4YallHbIMHA BEJIMYHMHAMMU.
[Ipumepsl pactipenenennii. bunapHas
CllyyaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMmuaabHOE
pacnpeaeneHue. MaremaTuueckoe
0KUJAHHUE CIIYYalHOU BEJINYHHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
ClIy4arHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTEMATHYECKOTO 0KUAHHUS.

BEJIMYMHA, paclpeeieHue, Taduuia
pacnpezeseHus, 1MarpaMma
pacnpenesneHusl.

HaxoauTs 3Ha4eHUs CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHApHBIC pacTpeaeIeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
onbITaXx. CTpOUTH U pacrio3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTEeMaTHYECKOTO OXKHIaHN.
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MaremaTuyeckoe oxxugaHue OMHapHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenui. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHME. [lucniepens
OMHApHOU CiTy4yallHON BEJIMUMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupeneiacHusl.

[IpakTuueckas pabora

C HCITOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEICHU.

N3yuaTe CBOMCTBa MaTEMAaTHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyaM HAXOAUTh
MaTEMaTUYECKHE OXKHUIAHMS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonuts nucnepcuro

110 PacCIpPEeEIICHUIO.

N3ydars cBOMCTBA JUCIIEPCHH.

1o nzydeHHbIM opMyaM HAXOAUTh
JUCIIEPCHUI0 OMHOMUATBLHOTO
pacnpenesneHus, B TOM YHCIIE B X0/
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC

Ha3Banue KonunuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cO/iepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath qoka3zareabCTBa TEOPEM.

Yeosiména. Teopema bepnaymm.
3akoH OosbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBaTh BEIOOPOYHBIA METOT
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
MPaKTHYECKON paboThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaiiHasi BBIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctnueckas runoresa. [IpoBepka
MPOCTEUINX TUIOTE3 C IOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHNUEM AJIEKTPOHHBIX
Ta0IHI

OcBauBaTh MOHATHS: TCHEpATbHASL
COBOKYMHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
rE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B X0JI€ TIPAKTUICCKOMN
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTeJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3a1ay,
MPUBOSIINX K TOKA3aTEIIbHOMY

Y K HOPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeIeHUs

3HAKOMUTbHCS TTOHITHSIMH:
HEMpEpbIBHAA CITy4aliHasl BEJINUYNHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTth BeposSTHOCTH COOBITHI
10 JaHHOW (QYHKIIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh o onucaHuio ciy4aiHbIe
BEJIMYMHBI, pACIIPECTICHHBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

ITocnnenoBaTeIbLHOCTE OTMHOYHEIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIICH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0INI]

Be1€esTh 10 ONUCaHUIo CIIYYaHOTO
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennuuH. Koaduiment koppensium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIMurH. Be10opouHsbIit KoahpuimeHt
Koppessanuu. Paznuuue Mexy
JIMHEWHOU CBSA3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHElHas
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHUSA: KOBapHALIHS,
KOA(POUITUEHT KOPPEISIIIIU, JINHEHHAS
3aBHUCHMOCTb.

OueHuBaTh XapakTep CBS3U MEXKIY
CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
U3 TIPUPOJIbI JAHHBIX U BBIYUCIEHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
pacceuBaHusl U1 N300pakeHUs
COBMECTHOTO pacCEeMBaHUs

JTaHHBIX.

Haxonutb koapduiuenTs ocu
JyarpamMmbl, B TOM YHCJIE B XO€
IPAKTUYECKON pabOThl C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI

O0001EeHE U
cucTeMaTH3alus 3HaHUHI

11

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

C pPaBHOBO3MO>KHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOATHOCTEHN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
Jquarpamma Jitiepa), ciaydaiHbie

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

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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