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IHNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa Mo MareMaTuke yriyOJIEHHOTO YPOBHS JJIsi OOYYarONIMXCsl Ha YPOBHE
cpeaHero oOmiero obpas3oBanus paspadoraHa Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHPOBBIX TPCOOBAaHUH, TMPEABABIAEMBIX K MaTeMaTHYCCKOMY
o0pa30BaHHIO, W TPATUIMKA pOCCUHCKOro oOpa3oBaHms. Peanmusammsi MporpamMMel
o  MaTeMaThke  oOecleyrBacT  OBJIAJICHHUE  KIIOYCBBIMH  KOMIICTCHIIUSIMH,
COCTABJIIIOIIIMMH  OCHOBY JUJII CAaMOPa3BUTHS H  HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO W MTO3HABATEILHOTO Pa3BUTHS JTMYHOCTH
oOy4Jaromnuxcs.

B nporpamme 1mo MaTeMaTHKE y4TEHBI HJICH B TIOJoKeHUsT « KoHIenuu pa3BUTHSI
MareMaruyeckoro oOpa3zoBanuss B Poccuiickoit ®enepauum». B coorBeTcTBUUM
C Ha3BaHWEM KOHIIEHIIUN MaTeMaTHYeCKOe 00pa30BaHKE IOJDKHO, B YaCTHOCTH, PEIIaTh
3amaqy oOecTeueHus: HEOOXOJAMMOTO CTpaHe YHucia OO0ydaroluXxcs, MaTeMaTHYecKas
MOJTOTOBKA KOTOPBIX JIOCTATOYHA IS TPOJOJDKEHUS OOpa30BaHUS MO Pa3TUIHBIM
HaIpaBJICHUAM, BKIIIOUas MPernoaBaHiue MaTeMAaTHKK, MAaTEMaTHYECKHE UCCIICIOBAHMUS,
paboTy B cdepe HMHPOPMAIMOHHBIX TEXHOJOTHUH W JPYTHX, a TakkKe 00eCIeYcHHs
JUTSL KOKJI0TO 00YJaromerocsi BO3MOKHOCTH JIOCTFKECHUST MaTEMaTHIECKON TTOITOTOBKH
B COOTBETCTBHUU C HEOOXOJHMMBIM €My YpOBHeM. MIMEHHO Ha pelleHHe 3THUX 3a1ad
HaIleJieHa TIporpamMmMa 1Mo MaTeMaTHKe yriyOaEHHOTO yPOBHSI.

B snoxy mudposoit Tpanchopmammm Bcex chep UETOBEUECKON IAEATEIHHOCTU
HEBO3MOXXHO CTaThb O0Opa30BaHHBIM COBPEMCHHBIM YEJOBEKOM 0e3  xopoiiei
MaTEMaTUYECKON MOJATOTOBKH. JTO O00YCIIOBJIEHO TEM, YTO B HAIIM JHU PACTET YHCIIO



CHEIUATBHOCTEH, CBS3aHHBIX C HEMOCPEICTBCHHBIM MPUMEHEHUEM MAaTEeMAaTHUKH:
u B cdepe PKOHOMHKH, U B OHM3HECE, U B TEXHOJOTHYECKUX OOJIACTIX, U JlaXxke
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr o0Oydyaromuxcsi, JUisi KOTOPBIX
MaTeMaThKa CTaHOBUTCA 3HAYUMBIM TpeaMeToM, ¢GyHIaMEeHTOM 00pa3oBaHMs,
CYLIECTBEHHO pacIIUpseTcsa. B HEero BXoasAT HE TONBKO 0OydYaromuecs, IUIaHUPYIOIINe
3aHMMAaThCsl TBOPYECKOM M UCCIEeNOBAaTEIbCKOW padoToi B 00JaCTM MAaTEMAaTHKH,
uHdopmaTKy, GU3NKH, IKOHOMHUKH U B JIPYTUX 00JACTSIX, HO U T€, KOMY MaTeMaThKa
HY’KHA JIJIS1 UICTIOJTb30BaHUS B IPO(eccHsiX, He CBI3aHHBIX HEMTOCPEICTBEHHO C HEH.

[lpukiagHas 3HAYMMOCTH MaT€MaTUKH OOYCJIOBJIEHa TeM, YTO €€ MpeIMeTOM
ABIIAIOTCS (DyHAAMEHTAIbHBIE CTPYKTYPBI HAIlIEro MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIIMOHAIbHBIE 3aBHCHMOCTH U  KaTETOPUHU
HEOTPEICIEHHOCTH, OT TPOCTEHINNX, yCBAaWBAaGMbBIX B HEMOCPEICTBEHHOM OTIBITE,
70 JIOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHUS HAYYHBIX U TEXHOJIOTMYECKUX
nujen. be3 KOHKPETHBIX MAaTEMATUYECKUX 3HAHUM 3aTPYIHEHO IMOHUMAHUE NMPUHIMUIIOB
YCTPOWCTBA W WCTIOJIB30BAHMS COBPEMEHHON TEXHWKH, BOCIPHUSATHE W WHTEPIPETAIHS
pa3HOOOpa3HOM  COLMAIbHOM, SKOHOMHUYECKOM, TMOJUTHYECKOM  HH(OpMmanuu,
Majod(QexkTuBHA TMOBCEIHEBHAs MpPAaKTUYECKas JesTelbHOoCTh. Bo MHOrmx cdepax
npoecCHOHANBPHON  MEATEIBPHOCTH  TPEOYIOTCS YMEHHSI  BBITIOJNHSATH — PacCy€ThI,
COCTaBJIATH AJITOPUTMBI, IPUMEHSATH (POPMYJIBI, TPOBOIUTH TEOMETPUICCKUE U3MEPCHUS
M TOCTPOCHMs, 4YUTaTh, 0O0pabaTbiBaTh, WHTEPIPETUPOBATH U  MPEACTABISTH
uHdopMaIMi0O B BHJE TaOJHWIl, AUarpaMM W TpadUKOB, MOHUMATH BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUH.

OIHOBPEMEHHO ¢ paclIMpeHreM cdep MPUMEHEHHS MaTEMaTHKH B COBPEMEHHOM
oOmiecTBe BcE 0Oojiee BaKHBIM CTAHOBUTCS MATEMAaTUYECKUNW CTUIIb MBIIUICHHUS,
MIPOSIBJISIIONIMIICS B OMpEeNeIEHHBIX YMCTBEHHBIX HaBBIKax. B mpormecce u3zydeHus
MaTeMaTUKH B apceHald MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUS U AeTyKIHs, 0000IeHne U KOHKPETU3allus, aHaIu3 u
CUHTE3, KjacCUUKaIMsI U CUCTeMaTu3alus, adctparupoBanue u aHanorus. OObEeKTHI
MaTEeMaTUYECKUX YMO3aKIIIOUCHHW, TpaBWIa WX KOHCTPYHPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOEHUHM,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUS
dbopmynupoBaTh, 00OOCHOBHIBATH U JIOKA3bIBATh CYXKIEHHUS, TEM CaMbiM (DOPMUPYIOT
JOTUYECKUNA CTHJIb MBINIUICHUS. Bemymas poib  NPUHAUICKAT MaTeMaTHKE
B ()OPMHPOBAHUN AITOPUTMHUYECKON KOMIIOHCHTHI MBIIUICHUS W BOCTIMTAHWHM YMEHUH
JICHCTBOBAaTh 1O 3aJaHHBIM  aJIrOpPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mporiecce pemieHus 3aa4 — OCHOBBI IS OpPTaHU3AIUU
y4eOHON JESITEIIbHOCTH Ha YpPOKaX MaTeMaTHKA — pa3BUBAIOTCS TBOpYECKas U
MPUKJIaAHAS CTOPOHBI MBIIILICHUS.

OOyuenue matemMaTuke Ja€T BO3MOXKHOCTH Pa3BUBATH y OOYyYalOMUXCS TOYHYIO,
palMOHAIBHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HambOoJee MOIAXOISIINe
SI3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKue CpencTBa Il BBIPAKCHHS CYXKICHUN U
HATJISATHOTO UX MPEJCTaBICHUS.



Heo0xoauMpiM KOMITIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABIIIE€TCST  O0Ilee 3HAKOMCTBO C  METOJAaMU  IO3HAHUS  JEHCTBUTEIBHOCTH,
MPEACTABICHUE O TMPEAMETEe U METOJIE MAaTeMaTUKH, €ro OTJIMYHUSIX OT METOIOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 OCOOCHHOCTSIX MPUMEHEHHSI MAaTEMAaTUKH JIJIs
pEelICHHMs] Hay4YHbIX M NPUKIAAHBIX 3adad. TakuM oOpa3oMm, MaTeMaTH4ecKoe
oOpa3oBaHH€ BHOCUT CBOM BKJIaJl B (hOPMHUPOBAHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yueHne MareMaTHKd CHOCOOCTBYET ACTETUUYECKOMY BOCIHMTAHHMIO YEJIOBEKa,
NOHUMAHUIO KpPacoThl M M3AIIECTBA MAaTEMaTUYECKUX PACCYXIACHHI, BOCIPHUATHUIO
reoOMeTpUYECKUX (GOPM, YCBOCHUIO UIEH CUMMETPHH.

[IpuopuretnpiMu  1enssMu  oOyueHuss wmarematuke B 10-11 kimaccax Ha
yriay01EHHOM YPOBHE MPOJOJIKAIOT OCTaBaThCS:

dbopMHUpOBaHUE IIEHTPAJIBHBIX MAaTEMAaTUYECKUX TMOHATHH (YUCIO, BEJIHYUHA,
reomeTpuyeckas (QGurypa, IMepeMeHHas, BEpOSTHOCTb, (YHKUUSA, TPOU3BOJIHAS,,
MHTErpai), 00ecneYrBarOIIUX TPEEMCTBEHHOCTh U EPCIEKTUBHOCTh MATEMAaTHYECKOTO
o0Opa3oBaHus 00yYaIOIIUXCS;

NOJBEJICHUE OOy4arolMXcsd Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYXAIOLIEro MUpa, MTOHUMAHUIO MaTeMaTUKU KaK 4acTH
o0IIeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
NO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHUS,
MHTEpeca K U3yUEHUI0 MaTEMAaTUKH;

(dopmupoBaHue (YHKIMOHAJIBHOM MaTeMaTHYECKOM TIpaMOTHOCTU: yMEHUs
pacrio3HaBaTb MAaT€MaTHYECKHE ACHEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYalHsIX
U TpU U3YYEHUU [JpYrHMX Y4eOHBIX IPEJAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMyIMpoBaTh WX Ha SA3bIKE MaTEeMaTHKA U CO3[aBaTh
MaTE€MaTU4YeCKUe MOJENM, TMPUMEHATh OCBOEHHBI MaTeMaTUYeCKUW  ammapar
IUISL PEIICHUS] MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]lad, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH coJiepxaHusi MmaTeMatuku B 10—11 knaccax yriayOi€HHOTO
ypoBHsL sBIstOTCSA:  «Yucna u BeIUMCIEHUS», «Anredpa» («AnredOpanueckue
BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBa»), «Havama maTemMaTH4yecKkoro aHajiusay,
«l'eomerpusty  («I'eomerpuueckue ¢urypsl u HUX CBoiicTBay, «V3Mepenue
r€OMETPUYECKUX BEIMYUH»), «BeposTHocTh u craTtuctuka». JlaHHBIE JHHHUH
pa3BUBAIOTCS MAPAJUICNIbHO, KaXasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM, OJHAKO
HE HE3aBUCHMO OJHAa OT JPYrod, a B TECHOM KOHTAaKTe W B3auMmojeunctBuu. Kpome
TOr0, WX OOBEIMUHSET JOTMYecKas COCTABISIIOUIAas, TPAAUIMOHHO MpHUCyLIas
MaTeMaTWKe W MPOHU3BIBAIONIASI BCE MaTEMaTHYECKHE KypChl M COJIEepKaTelIbHbIE
muauu. ChopmynupoBannoe Bo DPI'OC COO tpeboBaHME «yMEHHE OMNEPUPOBATH
MOHATHSMU: OIPENEICHUEe, aKCUoMa, TeopeMa, CIEACTBHE, CBOMCTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIMPOBKH, yMEHUE (HOPMYIUPOBATH OOpPATHOE U
MIPOTUBOIOJIOKHOE  YTBEPKIACHUE, TMPUBOJUTH NPUMEPHI U  KOHTPHPHUMEPHIL,



UCIIOIB30BaTh METOJ] MATEMAaTHYECKOM WHIYKIHMHM, TPOBOJIUTH JOKa3aTEIbHbIC
paccyXkAeHuss TMpU pEUIeHUH 3a7ad, OICHUBATh JIOTUYECKYIO MPABUIBLHOCTH
paccyXAeHU» OTHOCUTCS KO BCEM y4eOHBIM KypcaM, a (hOPMHUPOBAHHUE JIOTMYECKUX
YMEHUN pachpesiessieTcsl Mo BCeM TojaM OOydeHHs Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBISIETCS 00s13aT€IbHBIM MPEIMETOM
HA JAHHOM YpOBHE oOpa3oBaHus. Hacrosmieil mnporpaMmoil MO MaTeMaTHKE
npeaycMaTpuBaeTcsl U3ydeHue yudeOHoro mnpeamera «MaremaTuka» B pamMKax TpEX
y4eOHBIX KYypcOB: «AnreOpa M Havalla MaTEMaTHYECKOTO aHaiu3ay, «l eoMeTpus»,
«BepoaTHOCTh U cTaTUCTHKa». DOpPMUPOBAHUE JIOTUUECKUX YMEHHUN OCYIIECTBIISIETCS
Ha TPOTSHKEHWH BCEX JIET OOy4YeHUs Ha YpOBHE cpefaHero oOmiero obOpa3oBaHwS,
a DJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUE€OHBIX
KYpCOB.

OOmiee KOMMYECTBO YacOB, HAMPABJICHHBIX HA HW3yYeHHE MaTEMaTHKH
Ha yriuyoneaHoMm ypoBHe — 544: B 10 knacce — 272 daca (8 yacoB B Heneno), B 11

KJjtacce — 272 yaca (8 4acoB B HEZEINIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJAHEI'O OBLHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaKaaHCcKOro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIIMU OOYYaIOIIErocs KaK aKTHUBHOIO H
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIEeCcTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD, SBJICHUM, IPOIIEAYP IPasKIaHCKOTO
oOrmiecTBa (BBIOOPHI, OMPOCH U APYTo€), YMEHUE B3aUMOJICUCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) MaTPpUOTHYE€CKOI0o BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  POCCHMCKON TPaXJAHCKOW HWISHTUYHOCTU, YBaKEHUS
K MpPOUNUIOMY M HACTOSAIIEMY POCCHICKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIEHUE
K JOCTH)KEHUSM POCCUHCKMX MAaT€MAaTUKOB M POCCHUUMCKON MaTEMaTUYECKOW HIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTWXKEHWH B JAPYIMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMUKHY,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH POCCHUIMCKOTr0 Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEACHUSA, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKU U ACSATEIbHOCTHIO YUYE€HOro, OCO3HAHUE JUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYEeCKOTr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAasd OCTETUKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELICHUW, pPACCYX ACHUI, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSITh MATEMaTUUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO U 0e€30macHOro ooOpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370POBOE MHUTAaHHUE, COAIAHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXA,
perymnsapHas pu3ndeckas akTUBHOCTD), (DU3NIECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHUSIX
CIIOPTHUBHO-03JJ0POBUTEIIBHOMN AEATEIHBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYZly, OCO3HAHHE LIEHHOCTH TPYIOJIO0MS, HHTEPEC K Pa3IuUYHbIM
chepam MpPOPECCHOHATIBHOM JEATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M e
NPUIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun u
peann3oBbIBaTh COOCTBEHHBIE JKW3HEHHbIE IUIaHbI, TOTOBHOCTH U CIHOCOOHOCTH



K MaTeMaTH4eCKOMY OOpa30BaHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKEHUU BCEU JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYAacCTHIO B PELIEHUHU MPAKTUYECKHUX 3a/lady MAaTEeMaTUYECKON
HalpaBJICHHOCTH;



7) 3K0J10rM4eCKOr0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYPhl, IOHUMAaHHUE BIMUSHUS COLIMAIBHO-
HPKOHOMHYECKUX TIPOLECCOB Ha COCTOSHUE MPUPOJHONM U  COIMAIBHOW  Cpebl,
OCO3HAaHUE TIJIOOATBHOIO XapakTepa OHKOJIOTMYECKUX Mpo0sieM, OpHeHTalusi Ha
NPUMEHEHUE MATEMaTUYECKUX 3HAHWW JUIS PEIICHHs 3a7ad B OOJACTH OKpyKaroulei
Cpelbl, IUIAHUPOBAHHUE TIOCTYNKOB M OLEHKH HMX BO3MOXHBIX IOCIEACTBUM IS
OKpY>KaroLEen Cpeapl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON NPAKTHKH, TIOHUMAaHUE MaTeMaTHYECKOM HayKH Kak
cdepbl YeIOBEUECKON EATEIbHOCTH, STANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS
LUMBUJIM3ALMY, OBJAJCHUE S3bIKOM MATEMaTUKHM M MAaTEMAaTHYECKOW KYJIbTYypOr
KaK CpEJCTBOM TIO3HAaHUSI MHpA, TOTOBHOCTh OCYILIECTBIATH MPOEKTHYIO H
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare m3ydeHuss MaTeMaTUKH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHUS
y oOyuaromerocsi OyayT copMHUpOBaHbI MMO3HABATEIbHBIE YHUBEPCAJIbHbIE YueOHbIC
JCUCTBHS, KOMMYHHUKATHBHBIC YHUBEpCAJIbHBIC y4ueOHBIC NEHUCTBHUS, PETYISITHBHBIC
YHUBEpCaAIbHbIC yUeOHbIE IEWCTBHS, COBMECTHAS IEITEIbHOCTb.

ITo3naBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIE JMEeUCTBUS
Ba3oBble JJornuyeckue 1eMCTBUA:

BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MaTEMaTHUYECKHUX
OOBEKTOB, MOHSATHH, OTHOIICHUM MEXIY MOHATUAMH, (HOPMYIHUPOBATH OINpPEACIICHUS
MOHATUN, YCTaHABIWBATh CYIIECTBEHHBIM TMpPHU3HAK KiIaccu(UKalMu, OCHOBAHUS
1711 00001IEeHUS M CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIHN3a,;

BOCIIPUHUMATh, (POPMYIUPOBATH U PEOOPA3OBBIBAThH CYKIICHUS: YTBEPAUTEIbHBIC
U OTpHIaTeIbHbIC, €IUHUYIHBIC, YACTHBIC U O0IINE, YCIOBHbIC;

BBISIBJISITH MaTEeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHUS
B (hakTax, NaHHBIX, HAOJMIOACHHUSIX W YTBEPKACHUAX, MPEAJIararb KpUTEPUH IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNlaTh  BBIBOABI C  KCIOJIb30BAaHHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKIIOUCHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIbHO JOKAa3aTENIbCTBA MATEMaTHYECKUX YTBEPKICHUI
(mpsiMble M OT MPOTHBHOIO), BHICTpaMBaTh ApryMEHTAIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATH CIOCO0 pelieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peleHusi, BEIONpaTh Haubosee MOIXOAAIINNA ¢ YYETOM CaMOCTOATEIHHO BBIICICHHBIX



KPUTEPHUEB).



ba3oBble HCCJIed0BaATCIbCKUE I[eﬁCTBHHI

UCIIOJIb30BaTh  BOIPOCHl KaK HCCIEAOBATEIbCKANA WHCTPYMEHT  IIO3HAHWS,
dbopmyIIMpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOJIEMy, YCTaHABIUBATh
HCKOMOE U JJaHHO€, OPMHUPOBATH THIOTE3Y, ApPT'YMEHTUPOBATH CBOIO TIO3UIIHIO,
MHEHHE; TPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIeJIOBaHHE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4eCKOoro OOBEKTa, SIBIEHMS, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBICHUSIMU, POLECCAMU;
CaMOCTOSITeNIbHO  (hOpMyJIHpOBaTh OOOOIIEHUS U BBIBOJABI 10 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCThH MOYYCHHBIX
PEe3yIbTaTOB, BHIBOJIOB U 00OOIIECHMUIA;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoOlEecca, a TaKkKe BbIIBUTAThH
MPENOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmueii:

BBISIBJISITH Je(UIUTHI HH(GOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIIsl OTBETA HAa BOIIPOC
U JJIA pelIeHUs 3a1a4H;

BbIOMpaTh WMHGOPMALMI0O U3 HCTOYHUKOB pPAa3IMYHBIX THIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh MH(OPMAIMIO Pa3TUYHBIX BUAOB U (opm
IIPEJICTaBJICHMSI,;

CTPYKTYypUpOBaTh HHGOpPMALMIO, NPEACTaBIATh €€ B pa3luyHbIX (popmax,
WTIOCTPUPOBATh TpaUuECKH;

OLIEHMBATh HAJE&KHOCTh MH(POPMALMU IO CAMOCTOATEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yuyeOHbIe 1eHCTBHS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEISIMU OOILEHHs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3aJaul, KOMMEHTHUPOBATh
MOJIyYEHHBIA PE3yNIbTaT;

B XO0/€ OOCYXXIEeHHs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOl TEMBI,
npoOeMbl, pelaeMor 3aJadyM, BbICKa3bIBaTh MJEH, HALICJICHHbIE HA MOMCK pPELICHUS,
CONOCTABIISAITh CBOM CYXACHUS C CYXICHHSIMH JPYTMX YYacCTHUKOB JIMAJIOTaA,
OoOHapy’KHUBaTh pa3IMUUe U CXOJCTBO MO3ULHUMN, B KOPPEKTHOU (hopme PopMyIHpOBATH
pa3HorIacus, CBOM BO3PAKECHMS;

NPEACTaBIATh pEe3yJbTaThl pEUICHUS 3a/layd, HKCIIEPUMEHTA, HCCIEI0BaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3aaay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHU.

PerynsitTuBHbIe YHUBeEpCaJbHbIe y4eOHbIC HeHCTBUSA
Camoopranu3anus:

COCTABJEATh IIJIaH, AJITOPHUTM PCIOCHUA 3aaaydu, BBI6I/IpaTL CIIoco0 peuicHuA C



y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATHh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMAIIUU.



CaMOKOHTPOJIb:

BJIQ/IeTh HABbIKAMU IIO3HABATENbHOM pe(daeKCuu Kak OCO3HaHHS
COBEpIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX IPOLECCOB, HX PE3YyJbTaTOB,
BJA/IETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3ysbTara
pelIeHnss MaTEMaTUYECKOH 3aauH;

NpEeABUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HHKHYTh IMPHU PEIICHUH
3aJlayd, BHOCUTb KOpPPEKTHMBBI B JESATEIBHOCT HAa OCHOBE HOBBIX
0OCTOATENBCTB, JAaHHBIX, HAWJCHHBIX OMIMOOK, BHISIBIIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa IeId M YCIOBUSAM, OOBICHITH
IPUYMHBl JOCTHXKEHUS WM HEJAOCTHIKEHUS PE3yJbTaTOB JIEATEIBbHOCTH,
HaXOJMTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

OHMMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUTY ATbHON
paboTBl TpW pelieHHH YYeOHBIX 3a7a4, MPUHUMATH I€Jh COBMECTHOM
NESTENHPHOCTH, TUTAHUPOBATH OPTaHU3AIIMI0 COBMECTHON pabOTHI, pacipenessTh
BUJIbI PabOT, JOTOBapHUBATLCS, OOCYXAaTh MPOILIECC U PE3yabTaT pPadOTHI,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (0OCYXJIeHHS, OOMEH

MHEHUM,

«MO3TOBbIE MITYPMb» H WHBIEC), BBIIIOJHIATH CBOIO YacTh paboThl U
KOOPAWHHUPOBATh CBOW JACUCTBHUS C APYTMMH WICHAMHU KOMAHIbI, OICHUBATH
KauyeCcTBO  CBOETO BKJIaga B OOmUHA  TPOAYKT TIO  KPUTEPHUSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

IlpeameTrnbie  pe3yabTaTbl  OCBOeHHMsS  (emepanbHOl  paboueit
IporpaMmbl MO MaTeMaTUKE MPEJCTaBICHbI MO TojJaM OOy4YeHHUs B paMKax
OT/ICJIbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jeiax HaCTOsIeH

MIPOTPAMMBL.
MHWHHUCTEPCTBO MPOCBEIMEHUSA POCCUICKOM ®EJEPAIIIN

I'BOY COII c. HoBoe I'anLKNHO

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

[ VkaxkuTe MOJKHOCTS | [ VKaxxuTe TOJKHOCTS | [ VKaxuTe HOJKHOCTS |



[ykaxute DUO] [ykaxute DUO] [ykaxute DUO]

[Homep mpukasza] ot [Homep npukasa] ot [Homep npukasza] ot
«[amcmo]» [mecsam] [rox] r. «[aucmo]» [mecsam] [rox]r. «[aucmo]» [mecsam] [rox]r.
PABOYAS ITPOI'PAMMA
(ID 6664609)

Y4eOHOro nmpeamera «AJiredpa ¥ Ha4ajia MATEMATHYECKOTr0 aHAJIN3A.
Yriy0JieHHbIl YPOBEHDb)

utst oOyyvaromuxcs 10 — 11 xkmaccos



MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIl Kypc «Auredbpa M Havajga MaTEMaTHYECKOIO aHAIM3a» SBIIAETCA
OJIHUM W3 Haubojiee 3HAYMMBIX B MporpamMMe CpeaHero oOIiero oopa3oBaHWS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYHBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyYEHHUs BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpYyeT
JIOTUYECKOE U aOCTPaKTHOE MBIIIJICHUE O00Yy4aroUIMXcs Ha ypPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OPMATUKU, OOUIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTUX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroUmIMecs OBIJIA/IEBAIOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpYeT CBOU
JOCTHKEHUS B MaTeMaTu4eckon hopme.

VY4eOHbIll Kypc anreOpbl MU Hayald MaTeMaTHYEeCKOTO aHalau3a 3aKjajblBacT
OCHOBY /Il YCIEIIHOIO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMHUHU, OUOJIOTHH,
NOHMMAaHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOM KU3HHU,
MO3BOJIAET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIONb30BaTh MX JJIA JAalibHEWIIero oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems OBlaJeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLHUSAMHU anreOpbl M MaTEeMaTHUECKOro aHajlu3a pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JOKa3bIBaTh
YTBEPKJICHUS C TOMOLIBI0O MHAYKIMU U PaCCyXJIaTh AEAYKTHBHO, MCIIOJIb30BaTh
0000IIeHre M KOHKPETH3aluio, a0CTparupoBaHUE W aHAJOTHIO, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone u3yuenus yueOHOro kypca «AinreOpa M Hadajga MaTeMaTHYECKOIO
aHanu3a» oOydYaronIvecsl MOJy4aloT HOBBIM OMNBIT PEIICHUs MPUKIAIHBIX 3a]ad,
CaMOCTOATEIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peajbHbIX CUTYyalui,
UHTEPHpPETallMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Y4eOHplii Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCHHUTATEIHHBIM MOTEHLHATOM,
KOTOpPBIN peanu3yercs Kak uepe3 Yy4eOHbI MmaTepual, CHOCOOCTBYIOIIUI
(OpMUPOBAaHHIO HAYYHOI'O MMPOBO33PEHMsI, TaK U dYepe3 crneuupuky ydeOHOi
NeATEeNbHOCTH, TpeOylomeld MNpOoAOKUTENIbHOW  KOHUEHTpAallMM  BHUMAaHUS,
CaMOCTOATEJILHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHUYECKOTro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MPUHIIMI 00yYEHHUS.

B crpyktype ydeOHoro kypca «Anrebpa W Hauajza MaTeMaTHUECKOTO
aHaAJIM3a» BBIIEICHBI CIEIYIONIUE COAEPKATEIBHO-METOANYECKUE JTUHUM: «Hucna
U BbIUMCIIeHU», «DyHKUIMN U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTE€MaTUYeCcKOro aHaimusa», «MHOXecTBa U Joruka». Bce ocHOBHbIE



COJIEPKATEIIbHO-METOANYECKUE JIMHUM M3y4YaloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra W MOCTETEHHO HACHIAsACh HOBBIMH T€MaMU U pasnenamu. [laHHBIN
y4eOHBIH KypC SIBISE€TCSA WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMaTUUECKUN aHaJINW3, TEOpUsS MHOKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIEI0BATeIbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYyl0 MOJIENb peabHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IIPU U3YYEHUH y4eOHOTro Kypca, JUis
pelIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOMYECKass JTUHUS «YMciaa U BBIYMCICHUS» 3aBEPILACT
(opMUpOBaHNE HABBIKOB HCIIOIb30BaHUsS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpeanero o0iiero
oOpa3zoBaHud 0co0O€ BHUMaHue yaensercss (OPMUPOBAHHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B ce0s HCHOJIb30BaHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHMCIIOBBIC BBIPAKECHHS, pabOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarolmIMMCS MHOXKECTBAa HATypalbHbBIX, IIEJBIX,
palMOHANbHBIX M JCHCTBUTENIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HMCell. B KaXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIelu(UISCKUe 3aJaud W ONepaluu: JeJIeHHe HaIelo,
OTEPUPOBAHUE OCTATKAMH HA MHOXECTBE LENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HUPPALMOHANBHBIX YuCel, apupMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHUCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS AJI PEIICHHS PA3IUYHBIX 33724
dbopMupyeTcss IpeacTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKH U €€ poyid B
IOCTPOECHUU MOJIEJEN peaJlbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBa» PEATM3YeTCs Ha MPOTSHKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene Ilporpammbl IpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalol[uecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUS
palMOHANBbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKkXkKe 3ajad,
colepkamux mnapameTpel. [lodydyeHHbIE yMEHHMS IIMPOKO HCIOJIB3YIOTCS IpH
UCCIIeIOBaHUH (YHKIMI C MOMOIIBIO TMPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/a4y M 33724 Ha HAXOXJCHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHast conmepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1o  QopMmynaMm, mpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIPAKCHUH,
collepKalux CTerneHn W Jorapudmel. brarogaps wu3ydeHuio anredpamdecKkoro
MaTepuaiia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIUICHUSI OO0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JIETYKTHBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (opmMamu,  INpeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIE PABEHCTB W HEPaBEHCTB. AnredOpa
npeanaraet d(PQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeTOANYecKass JuHUA «DyHKIMA # TpaduKu» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEIOBATENbHOCTD U3YUEeHHsI MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (DYHKITUI IS pEIICHUs 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C PEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCHUMOCTU MEXIY
pa3sTUYHBIMU BETUYMHAMH, HCCIEOBaTh IMOJYyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
paznuuHoM ¢opme: aHaIUTHYECKOU, rpaduueckoi u cioBecHou. Ero uzydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTnyeckoro aHalivsa» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOyYaromuMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpa@uku  CIOXKHBIX (GYHKUMNA, ONpENensiTh HUX HauOOJIbIIME U HAWUMEHbBIIHE
3HAYEHUA, BBIYUCIATH IUIOMAAU (GUryp U 0ObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETIEd peallbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4ax. 3HAKOMCTBO ¢ OCHOBAMH MAaT€MaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KPEaTUBHOTO MBITIICHUS, (DOPMUPOBAHUIO yYMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCSI pe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTUKH Kak



HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa M JIOTHKay BKIIIOYAET B
ceOsl AJIEMEHTBl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOW JOTHUKHU. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJbHOU MaTEMaTUKHU
U TpejjiararoT HanOojiee YHHUBEPCAIBHBIM S3BIK, OOBEIMHSIOMIMA BCE Ppa3iciibl
MaTeMaTUKH H €€ TNPWIOKEHUNW, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKHE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOy4YarolmeMmycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHONW MAaTEeMaTHKU W HCIOJb30BaTh €0 JJISI BBIPAKEHUSI CBOUX MBICICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CclIeyeT IpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTb OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACIEHHBIM
npaBWJiaM  IMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTE€MaTHYECKOM JIOTMKH CIIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBIIUICHUS
o0y4Jaromuxcs, M03BOJISIET UM CTPOUTh CBOM PACCYKJEHUS HA OCHOBE JIOTUUECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEeMaTHYECKOTO aHaJIA3a»
MIPUCYTCTBYIOT OCHOBBI MAaTE€MaTHMYECKOTO MOJICIUPOBAHUS, KOTOPhIC MPU3BAHbI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJENIEH peaTbHBIX
CUTyallui, HWCCIEIOBAaHUSI ATHX MOJIeJed C TOMOIIBI0 ammapara aireOpsl U
MaTeMaTU4YECKOro0 aHajau3a, UHTEPNPETANU TOJYYEHHBIX pPe3yabTaToB. Takue
3aJIaHMs BIUICTCHBI B KQXKIBIN U3 pa3/IelIoB MPOrPaMMBbI, IIOCKOIBKY BECh MaTepral
y4eOHOro Kypca HIMPOKO HCIIOIB3YeTCs IS PeIIeHHs NMPUKIAIHbIX 3amad. [Ipu
pEelIeHNH  peAbHBIX  MPAKTUYECKUX  3ajJad  o0ydaromuecss  pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEeMY.
JearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3a/a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anrebpa u Hauasa
MaTeMaTHYECKOr0 aHAIN3ay.

Ha wusyuenme ydeOHOro kypca «Anrebpa W Hadaja MaTEMaTHYECKOTO
aHaiauza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC W JECATUYHBIC IPOOH, TPOIICHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
pELICHUS TPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U peaIbHOM KU3HU.

JelictBuTenpHple 4nciaa. PandoHambHBIE W MPPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanMu € JICWCTBUTENBHBIMU  4YuUCIaMu.  Moayib
JIEUCTBUTEILHOTO YHCIIa U €ro CBoicTBa. [IpnbnmkEHnHbie BBIUMUCICHUS, TTpaBuia
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pE3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ uenslM mnokaszarenemM. buHoMm Herorona. Hcenons3oBanue
MOAXOASIIEH POPMBI 3aMMUCH TCUCTBUTEIBHBIX YHCEI JUIsl PEIICHUS MPAKTHIECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmerrnueckuit KOpeHb HaTypajlbHOM CTENEHU U €T0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM I[IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTENBLHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JlecsaTHuHble U HaATypajbHBIC
JorapuMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHHUSI M ypaBHEHUs-cieAcTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAMOHATIBHBIX YPABHEHHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodsjeHa Ha
MHOIO4YJIEH C ocTratkoM. Teopema be3dy. MHorowieHsl ¢  UEIBIMH
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTETICHH U KOPHHU.

NppaunronanbHbie ypaBHEHUSI. OcHOBHBIE METO/IbI pelieHus
MPpalUOHAIBHBIX YPABHEHUMU.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JTOTapU(MBbI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIbI pereHus
Jorapu(MUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMCTPHUUCCKUX BBIpa}KeHHﬁ. Pemienue TPUT'OHOMCTPHUUICCKUX ypaBHeHHfI.



Pemienne cucteM NMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHEeHMI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BHIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs s PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHMe NpUKIaIHBIX 3aJad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinenmoBanue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne mMareMaTUYEeCKUX MOJIENIEM pPEaJTbHOU CUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHkusA, crnocoObl 3amanus (yHKUMU. B3aumHO oOpaTHble (YHKLHH.
Kommnosummst  pynkiuit. I'paduk  yHkmum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIH.

OO6unactp ompenenaeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkimm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHsblee 3HadeHus1 QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaJIbHBIM U IIEJBIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduKk KOpHA n-oMl cTeneHHW Kak (QyHKIUM oOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKUUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S pelIeHUs ypaBHEHUH.

TpuronoMmerpuyeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCMMOCTH B peaJbHBIX IMpoleccax M SIBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCcKOro anajamusa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OrpaHUYCHHbIE
MIOCJIEOBATENBHOCTHA. VICTOpHSA BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
MPOrpeccuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PEILICHHs pealbHbIX 3aj1ay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHbIe (YHKIIMM W WX CBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (QYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJI PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENMPEPBIBHBIX
GyHKUMNA U1 pelieHus 3a/1ay.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy (yHKIIHH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUK (PYHKIIH.

MHo:xecTBa U JIOTHMKA

MHoO)kecTBO, omnepanuy HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETMKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJad W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIIACC

Yuciia ¥ BBIYUCTICHUA

Harypanbubie u nensie yncna. [I[pumMeHeHrne MpU3HAKOB JIETUMOCTU LEIBIX
yucelsl, HauOonpImuii obmmi aenutensb (manee — HOJl) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), octaTtkoB o moaysto, anropurma EBknnaa ajis pemieHus
3a7a4 B LIEJIBIX YUCTIaX.

KommiekcHbie uwucna. AnreOpanyeckass W TpUTOHOMETpUueckas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4Hclia. ApupMeThdecKue omnepanud ¢ KOMIUIEKCHBIMHU
guciaamMu. M3o0paxeHne KOMIUICKCHBIX YHCEI Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJT JIJIsl peIIeHUsT PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUA U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHUX  ypPaBHEHHMM €  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIC METOJbI PCIICHHS] IOKA3aTCbHBIX M  JIOTAPU(OMHICCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEW paIlMOHAIbHBIX,
WUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPU(PMUICCKUX YPAaBHCHUM.

VYpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumMeHeHue  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO



MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU, THTEPIPETALUS [TOJTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux kommosunuu ¢GyHkuuil. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMHN, X CBONCTBA U TpadUKH.

['padpuueckne meTonpl pelieHHs YpaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

HcnonpzoBanue rpadukoB (yHKUMN 71 HCCIENOBAaHUS IMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NMPHU PEHICHUH 3aJad U3 JPYruX y4eOHBIX
MPEIMETOB U PEATbHOU )KU3HU.

Havana MmaTeMaTH4eCKOro aHaJIU3a

[IpumeneHnne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH H
sKkcTpeMyMmbl.  Haxoxzaenue  HauOONbIIEr0 W HAMMEHBIIETO  3HAYCHHI
HEINpepbIBHON (QYHKIMU HA OTPE3KE.

[IppuMeHeHne NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4YLIEro pPELICHUs B
NPUKIAJAHBIX 3ajJadax, JUIsl OINpPEAENICHHs CKOPOCTM W YCKOPEHHs Mpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX PyHKIMil. [IpaBuiia HaX0XaeHUS NEPBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuit CMBICJI MHTErpala. Brruncnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-Jlen6uuna.

[IpumeHeHue uHTErpana s HAXOXIACHUS IUIONIaJAeH MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAHUE PEATbHBIX TMPOLECCOB C TMOMOUIBI0  auddepeHIInaIbHbIX
YPaBHEHHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
MpoIeAyp TPaKIAHCKOTO oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMY ¥ HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW HACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTHKOB M POCCUHUCKOW MAaTEMATUYE€CKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHHMA B JIPYTMX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM JOCTIDKCHUH HayKu U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUH, PacCyXJICHUH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nYeCKOro BOCIIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTEMaTU4YeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOTO U 0e30MmacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, PETyJsipHas (u3ndecKasi akTUBHOCTb), (PH3NIECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYJOIIO0Us, HUHTEpeC K
paznmuyHbiM  chepam  Tpo(PecCCHOHABLHON  NEATEIbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W peanu30oBbIBaTh COOCTBEHHBIEC JKMU3HCHHBIC ILJIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAaHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON M COIMATBHOM
CpeIlbl, 0OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHWE MAaTeMaTWYeCKMX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalolel cpejpl, IJIAaHUPOBAaHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJIEJICTBUM TSI OKPYKAIOILIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, 3TaloB ¢
pa3BUTHS M 3HAYUMOCTH JIJI1 DPA3BUTHS I[MBWIM3AIMH, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh NPOEKTHYIO U HCCIEOBATEIbCKYIO EATEeIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4yeOHbIe 1eiCTBUA

ba3oBble JJornueckue aAeicTBUA:

BBISBJISITh U XAapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKUM MATEMaTUYECKHUX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpE/ICTICHUS TOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCHU(PHUKAIUH,
OCHOBaHUS /17151 000OIIEHMSI U CPABHEHMSI, KPUTEPUU IIPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (hakTax, AAHHBIX, HAOJIOJICHUSAX U YTBEPXKICHUSX, MpEAjaratb KpUTEPUH JUIs
BBISIBIICHUS] 3AKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JIeJIaTh BBIBOABI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
VMHIYKTHBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTHL CAMOCTOATENIBHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(npsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BbIOMpaTh Crmoco0 pemeHus ydueOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB  pelUIeHMs, BbIOMpaTh  Haubonee MHOAXOMAIMA C  y4d€ToM
CaMOCTOSATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/bcKkie AeHCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpOoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKE BbBIJBUTAThH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIBIIATH JACPUIIMTH MH(DOpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJI PELICHUs 3a]1a4u;

BBIOMpPATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpHUpOBaTh MH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OILICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbIE YHHBeEpPcAJbHbIe YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUAMU U
IEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOAY pEIICHHS 3aJadyw,
KOMMEHTHPOBATD IMOJTYyYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3aJIaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJeMBbl, pemaeMol 3adadd, BBICKA3BIBATh HJCH, HAIICJICHHBIE HA ITOWCK
pEIICHHSI, COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSIMHU APYTHX YYaCTHUKOB
Jiajgora, oOHapyXKUBaTh Pa3Uyue M CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
(bOopMyIUPOBATh PAa3HOTIIACHS, CBOU BO3PAKCHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHUSI 33a/1a4M, YKCIIEPUMEHTA, UCCICAOBaHMS,
MPOEKTa, CaAMOCTOSATEILHO BBIOMPATh (OpMaT BBICTYIUIGHUS C YYETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILIEHUS 3aJ1auH, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENIbHOM  pedUieKCMM Kak  OCO3HaHMS
COBEPIIIAEMbIX JICUCTBHN M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB, BIAJICTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tporiecca MW pPe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HaWJCHHBIX OMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATH TPUIHHBI
JIOCTKEHUST WIIM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMAaTh M MCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mMpU pelieHuH Y4YeOHbIX 3a7ad, MNPUHUMATh IeJib COBMECTHOM
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUJIbI pa0bOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U Ppe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYyXkaeHUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UYJIE€HAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOywyenuss B 10 kiacce oOydarommuiics MOJIYYUT CIEIYIOIINE
peIMEeTHbIE Pe3yJIbTaThl MO OTJENbHBIM TeMaM paboudell mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHATTN3ay:

Yuciia 1 BLIYHCIIEHHUS:

CBOOO/IHO OIEPUPOBaTh MOHATUSAMHU: PAIMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
paIMOHANBHBIX U JCHCTBUTEIHHBIX YUCEN, MOYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHATH JpOOM W TPOLEHTHl ISl PEUICHHs NPUKIATHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIBHOM KU3HU,

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, IPaBUIIa OKPYIJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BRIYHCICHU;



CBOOOZIHO ONEpUPOBATh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BAaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETUUECKUN KOPEHb HATypaabHOU
CTEIICHH;

CBOOOJTHO OMIEPUPOBATH MOHATUEM: CTEIICHDb C PAIMOHAJIBHBIM MTOKA3aTeNeM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIC YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPaBHEHHWM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIHEHTaAMH, KOPHU MHOTOYJIEHA, INPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pENIeHUs 3a/1a4;

CBOOOJTHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpULA, OMNPEAECIUTENb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCIIOJIB30BaTh CBOMICTBA ONpeAeNuTeNs 2 X 2 g BBIYMCICHHSI €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
MCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJIYyUYECHHBIM pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NMPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJILHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jgorapupmMoB IUTSt npeoOpa3zoBaHus
J0orapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIBHBIX
MEPEXO0JIOB W OCYIIECTBIISASA POBEPKY KOPHE;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKre GOpMyJIbl il TpeoOpa3oBaHUs



TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXoAuMmble (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJIEIMPOBaTh pealibHble CHUTYalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, YpPAaBHEHMs, HEpPaBEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEAO0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3alaHusl (yHKIIUH,
B3aMMHO OOpaTHble (YHKIMHU, KOMMO3WLUS (QyHKIMH, Trpaduk GyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: OOJACTh OMNPEAEICHUS U MHOXKECTBO
3HaYeHUH PyHKUINHU, HYJIH QYHKIHH, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuoanyeckrie QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMK, HAuOoIblIee W HauMEHbIee 3HAa4eHWE (QYHKIMH Ha
POMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: CTeNeHHAs! (YHKIMS C HATYpaJIbHBIM U
IENBIM TIOKa3aTeneM, rpa@uK CTEeNeHHOW (QYHKIHMHU C HATYpaTbHBIM M IIENIBIM
NoKasareyieM, rpauk KOpHsS N-OM CTENEHU Kak (yHKUHUU OOPATHOW CTENEHH C
HaTypaJIbHbIM IOKa3aTeleM;

ONEepUpOBaTh TOHATUSAMU: JUHEHHAs, KBaJApaTU4yHasi U JpOOHO-TMHEHHas
(GYHKIMH, BBITIOTHATH JIEMEHTApHOE UCCIIEIOBAaHUE U TOCTPOCHHE UX TPA(HKOB;

CBOOOIHO OMEpUPOBATh MOHATUAMH: TOKA3aTeNbHAS W JIOTapupMUUecKas
GyHKIUUA, WX CBOWCTBA W TpapuKH, WCIONH30BaTh UX Tpaduku Uil pemieHus
YPaBHECHUI;

CBOOOIHO ONEpUPOBAaTh TIOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTH,
oTpeeNieHNe TPUTOHOMETPHUUECKUX (PYHKIHI YUCIOBOTO apTyMEHTa;

UCIONb30BaTh TIpaduku (GyHKIUN [UId  HCCIEAOBaHUS TPOLIECCOB U
3aBUCUMOCTEN MpPH PEIIeHUH 33]ad U3 APYTHX YYEOHBIX MPEAMETOB U peaIbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHa/M3a:

cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: apudMeTHdeckass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBAIOIIAsi T€OMETPUUECKAs POTPECCHsl, JIMHEUHBIN U
AKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAaHTE;

UCIOJb30BaTh NPOrPECCUM JJIsi PELICHUS pPEaNbHBIX 3aJad TMPHUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCJIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS



MIOCJIEIOBATEBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIEC ITOCJIEI0BATEIBHOCTH,
MMOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTHYECKOrO0 aHajau3a Kak aHalnza
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMU: HEMPEPhIBHbIE (YHKIUU, TOYKHU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (PYHKIMS, HEMpepbIBHAsS Ha OTpPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 pelIeHUs 3a1a4;

CBOOOJIHO OIEpUPOBATHh MOHATUSIMHU: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIMU, KacatelnbHas K rpaduKy QyHKIIHH,

BBIYUCIIATh MPOU3BOJIHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3UIUU
IBYX (YHKIIUH, 3HaTh MPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUHA;

UCIIOIb30BaTh T€OMETPUUECKUN M (PU3UYECKUM CMBICT MHPOU3BOJHON st
pelIeHus 3a1ay.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHATHUAMH: MHOXKECTBO, OIEpallMy  HaJ
MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmaparT AJis ONUCAHUS PEaTbHbIX
MIPOLIECCOB U SIBJICHUMN, TP PEUICHUU 3a]]a4 U3 APYTUX y4eOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATUSMU: OINpeJeieHrue, TeopeMa, ypaBHEHHE-
CJIEICTBUE, CBOMCTBO MaTEMAaTUUECKOTO O0BEKTa, TOKAa3aTEIhCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy o0Oyuyenuss B 11 kjacce oOydYarouiuiicsi MOJIYYUT CIHEAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJAEIBLHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauaja MaTeMaTHYECKOr0 aHAIN3a:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSIMHU: HATypaJlbHO€ M 1€J0€ YHCIIO,
MHOJKECTBA HATYpPAJbHBIX M IEJBIX YHMCEJ, UCMHOJIb30BaTh MPU3HAKHU JIEIUMOCTH
nensix yucen, HOJl 1 HOK naTtypanbHbBIX 4ncesn mid penieHus 3a1a4d, IPUMEHATh
anroput™m EBKnnaa;

CBOOOJTHO OMEPUPOBATH IMOHSATHEM OCTaTKa IO MOMAYJIO, 3alHChIBAThH
HaTypaJIbHBIC YKCJIa B PA3TMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIIA B anreOpandeckoil u
TPUTOHOMETPUUYECKOU (hOpMeE, BBIMOIHATH apu(DMETHUUECKHE OMNEepalui C HUMU U
n300paxaTh Ha KOOPJAUHATHOM TIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIE, MOKa3aTelIbHbIE H
gorapuMUYECKUE€ HEPaBEHCTBA, HAXOAUTh WX PEUIEHUS C  [OMOIIbIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;



OCYLIECTBJISITh OTOOpP KOpPHEM MpH PpElIEHUHd TPUTOHOMETPHUUYECKOIO
YpaBHEHUS;

CBOOOJTHO OINEpUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIbl ISl  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, TTOKA3aTENbHBIX U
Jgorapu(MUYECKUX YPAaBHEHUI U HEPABEHCTB;

pewarb palMOHaJIbHEIE, UppALMOHAJIbHBIE, II0Ka3aTeIIbHBIE,
JorapuMUYeCKUe W  TPUTOHOMETPUYECKHE YPAaBHEHUS U  HEPABEHCTBA,
CoZIeprKaIle MOIYJIM U IapaMeTPh;

OPUMEHATH TpaduuecKre METOJIbl Ui PEeLICHUs] YpaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE aiareOpbl, COCTABIATH
BBIPAXXCHUs, YPAaBHEHMS, HEPABEHCTBA W HX CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHbIE MOJEIM C HCIOJB30BaHUEM ammapaTta aireopsl,
UHTEPIPETUPOBATD IT0JyYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpaUKU KOMIO3UIMU (PYHKOUHA C MNOMOIIBIO 3JIEMEHTAPHOIO
WCCJIEIOBAHMS U CBOMCTB KOMIO3UITUH ABYX (DYHKIIHIA;

CTPOUTb TIEOMETpHUYECKHe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO ONEpUPOBAaTh MOHATHAMHU: TpaQUKA TPUTOHOMETPUUECKUX
bynxmit;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOJIHYIO /Ul UCCIEA0BAHUS (QYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HanOOJIbIlIee U HAUMEHbIIee 3HaUYeHUsl QYHKIUHA HENPEPhIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIY4dllero peuieHus B
IPUKIAJHBIX, B TOM 4YHUCJIE€ COLMAJIbHO-D)KOHOMHUYECKUX, 3axadax, Uil
ONpEJENICHUs] CKOPOCTM W YCKOPEHHs Npolecca, 3aJaHHoro (opmysiol wiu
rpadukom;

CBOOOIHO  OMEpUPOBATh MOHATUSIMHU: [EPBOOOpa3Hasi, OIpeneIEHHbIN
MHTErpaJl, HAXOJIUTh NEPBOOOpA3HBIE HIIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitonuiia;



HAXOJMTH IJIOLIAAN IUIOCKUX GUTYP U OOBEMBI TEJ C MOMOUIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MaTeMaTUYeCKOM MOJEIMPOBAHUM Ha IpHUMEpe
cocTaBiieHUs U PepeHIINaIbHBIX YPAaBHEHUI;

pelarh NpUKIaJHbIE 33/a4d, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKOIO H
bu3nyecKoro xapakrepa, CpeCcTBaMi MaTeMaTHYECKOIO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpamMMmsl Bcero KOH;pO‘m’HH HpﬁaKTuqecxne o0pa3oBaTe/bHbIE
e padoThI padoThI pecype
MHOKeCTBO IEHCTBUTENIBHBIX YHCEI.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUN
) Oyukuuu u rpaduku. CreneHHas QyHKIMS C 12 1
LIEJIBIM TI0KA3aTeNIeEM
3 Apudmernuecknuil KOpeHb N-0if CTENECHH. 15 1
HppanmoHanbHble YpaBHEHMS
4 [TokazatenpHas ¢pynkums. [TokazarenbHbIe 10 1
YpaBHEHHUS
Jlorapudmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckue ypaBHeHUs
6 TpuUroHomMeTpUUECKNE BBIPAXKEHUS U 2 1
YpaBHEHHUS
7 ITocnenoBaTeIbHOCTH U NPOTPECCHUH 10 1
8 HenpepsiBabie ynkiun. [Iponssonnas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NporpamMmsl Bcero Kontpotsnbt TpakTiyeckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 HCCHGI{OB&H{/’IC GYHKIHI ¢ TOMOIIBIO 2 |
IIPOU3BOJHON
2 ITepBooOpasHasi 1 MHTETpaJI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHoMeTpuyECKUE HEPABEHCTBA
4 WppaumonanbHele, Noka3zaTeabHbIE U 24 1
JorapuMUIeCKiue HEPABEHCTBA
5 KomiutekcHble yncna 10 1
6 HarypanbHble 1 1enbie yucna 10 1
Cucremsl palMOHAIBHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ajaym ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 0000111eHIe, CUCTEMAaTH3AIIS 16 )
3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







INIOYPOYHOE IINTAHUPOBAHMUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoTsbI

IpakTnyeckue
padoThI

Jara
U3y4YeHH
|

DJIeKTPOHHBbIE
nugpossie
oOpa3oBaTeJibHbIE

pecypchl

MHO)keCcTBO, OIepaluy HaJl MHOKECTBAMHU
U UX CBOMCTBa

Jnarpammsl Ditnepa-Benna

[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO
anmnapara Jijisi pelieHus 3a1a4

Panmonansusie yncna. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOLICHTHI,
OECKOHEUYHBIC IEPUOANYECKUE APOOH

Panmonansueie uricia. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOIICHTHI,
OECKOHEUHBIC IEPUOANYECKUEC APOOH

[Tpumenenue apobeii U MPOIECHTOB IS
pellICHNs TPUKJIAJIHBIX 3aJ1a4

[Ipumenenue apobeii U MPOIEHTOB IS
penieHus: TPUKIAIHBIX 3324

HeiicTBuTenbHble yncia. PaiinonaibHbie U
HppaloHaJIbHbIC YHCIia

ApudmeTrueckue oneparuu ¢
JEHCTBUTEILHBIMU YHCIIAMU

10

Mopnynp A€MCTBUTEIBHOTO YHUCIIA U €TI0
CBOMWCTBA

11

[TpubnnxKEHHBIE BEIYUCICHUS, IPAaBUIIA
OKpYTJIEHUS, IPUKU/IKA U OLIEHKA
pe3yJIbTaTa BIYMCICHUN




12

OCHOBHBIE METOBI PEIIEHUS LIEIIBIX U
IpoOHO-PAaLIMOHATBHBIX YPAaBHEHUHN U
HEPABCHCTB

13

OCHOBHBIE METOBI PEIIECHUS LIEIIBIX U
IpoOHO-PAaLMOHATBHBIX YPAaBHEHUHN U
HEPABECHCTB

14

OCHOBHBIE METO/IBI PEIICHHS [ETBIX U
JIpOOHO-pallMOHATIbHBIX YPAaBHEHUN U
HEpaBeHCTB

15

MHOro4ieHsl OT OJJHOM MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOYJICH C
octaTtkoM. Teopema bezy

16

MHorousieHs! ¢ HeJbIMU KO3 pULIneHTaMu.
Teopema Buera

17

PemreHne cucreM JUHENHBIX YPABHEHUN

18

Pemenne cucreM JTMHEHHBIX YPABHEHUI

19

Martpuna cCuCTeEMBI IMHEWHBIX YPaBHEHUN.
Onpenenurens MaTPUILIBL 2X2, €r0
TF€OMETPUYECKHM CMBICI M CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuisl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

21

IIpuMeHeHHe onpenenuTens s PeIIeHUs
CUCTEMBI JINHEWHBIX YPaBHCHUU

22

Pemrenne nmpukitagHeIxX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUMU

23

PelreHne nmpukitagHeIX 3a/1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

Kontposnbnas padota: "PamnmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CucTeMsl




JINHENHBIX ypaBHEHUN"

25

OyHKIUA, CTTOCOOBI 3aaHusT (VYHKITHH.
B3aumuo obpartnsie ¢pynkuuu. Kommnosunus
byHKIMA

26

I'paduk GyHkmu. SnemeHTapHbIC
npeoOpa3oBanus rpagukoB GyHKIUN

27

OO0nacTh onpeneseH sl © MHOKECTBO
3HaueHni pyHkiuu. Hymu GyHkimm.
[TpoMexXyTKH 3HAK OCTOSTHCTBA

28

UYérHble 1 HEYETHBIC (PYHKIIUH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpIiee 1 HauMeHbllee 3HaUCHNE
(GYHKIMU Ha TPOMEKYTKE

30

JluneiiHas, KBaJpaTUYHas U JIpOOHO-
JIuHenHas QyHKIUH

31

DneMeHTapHOEe UCCIIEJOBAaHNE U
IOCTPOEHUE IpaUKOB ITUX QYHKIUHI

32

DneMeHTapHOE UCCIIeIOBAaHUE U
NOCTPOCHHE TPapUKOB ITHX PYHKLIUH

33

CreneHs ¢ 1eI6IM IToKa3aTeiaeM. buaom
HrroTona

34

CrerneHs ¢ eJIbIM IToKa3aTeneM. buaom
HrroTona

35

CrenenHas QyHKIIUS ¢ HATypaTbHBIM U
nenbIM mokaszareieM. E€ cBoicTBa 1

rpaduk

36

Konrponbnas pabdora: "Crenennas
¢bynkums. E€ cBolicTtBa u rpaduk”

37

ApudmMeTnuecKknii KOpeHb HaTypaJIbHOU




CTEIIEHU U €T0 CBOMCTBA

ApudmMeTnuecknii KOpeHb HaTYpaTbHOU

38 .
CTEIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAXKECHUH,
COJIEPKAlIMX CTEIIEHH U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
COJIEPKalIMX CTEIIEHH U KOPHU
WppanmonansHele ypaBHeHHsA. OCHOBHbBIE

42 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHECHUU
WppanunonansHele ypaBHeHHsA. OCHOBHbIE

43 METOBbI PELICHNS UPPALMOHAIBHBIX
ypaBHEHUH
WppanmonaneHele ypaBHeHHsA. OCHOBHbBIE

44 METOBbI PELICHUS UPPALHOHAIBHBIX
ypaBHEHUM

45 PaBHOCMIIBHBIE TEPEXOABI B PELICHUU
VPPalMOHAIILHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TEPEXObI B PELLICHUT
UPPaLMOHAIBHBIX YPaBHEHUI

47 PaBHOCHMIIBHBIE TEPEXOBI B PEIIEHUHN
VPPalMOHATILHBIX YpaBHEHUI

48 PaBHOCUIIBHBIE TEpEXObl B PELLICHUT
UPPALMOHAIBHBIX YPaBHEHUI
CBoiicTBa 1 rpauK KOpHS N-0i CTETIEHU

49 KakK (PyHKIIMM OOpaTHOM CTETICHHU C
HaTypaJIbHBIM IOKa3aTelIeM

50 CBoiicTBa 1 rpauK KOpHS N-0i CTETIEHU

KakK (OyHKIIMM OOpaTHOM CTETICHH C




HaTypaJIbHBIM ITOKa3aTCJIEM

Kontponbnas padora: "CBoiicTBa u rpadux

51 KOpHs n-0M creneHu. MppannoHanbHble 1
ypaBHeHUs"

59 C:FCHGIEI) C pallMOHAJILHBIM TT0Ka3aTeJIeM U 1
e€ cBOliCcTBa

53 C"Teneljb C pallMOHAJILHBIM [10KA3aTEIEM U 1
e€ cBoiicTBa

54 C:Fel'[eljb C pallMOHAJILHBIM IOKa3aTesIeM U 1
e€ cBolicTBa

55 [TokazarenbHast pyHKLHMS, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpa\('bHKa GbyHKIMU 1715 1
pellieHus] ypaBHEHUN

57 Hcnonb3oBanue rpaibm(a byHKIMA 17151 1
peleHysl ypaBHEHUH
IlokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/Ibl PEIICHUs TOKa3aTEeNbHbBIX 1
YpaBHEHUH
IlokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/bI PEIICHMS IOKA3aTEIbHbIX 1
YpaBHEHUH
IlokazarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/BbI PEIICHMS TOKA3aTEIbHbIX 1
YpaBHEHUH

61 Konrponsnas padora: "[lokazaTenbHast 1
¢yskius. [lokasaTenpHble ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTpa jorapudma 1

63 Jlorapudwm uucna. CroiicTpa jorapudma 1

64 Jlorapudwm uucna. CoiicTsa jorapudma 1

65 JlecsiTHuHbIC M HATypaJIbHBIE JJOTapU(PMBbI 1




66 JlecsiTnuHbIC M HaTypaJIbHBIE JTOTrapUPMBbI
IIpeoOpa3oBaHue BLIpaKEHUIH, COAEPIKALINX
67
sorapupmbl
68 [TpeoOpazoBaHue BBIpaXKEHHH, COIEPIKALITIX
JorapudMbl
[Ipeo6pa3oBanue BbIpaX)eHHH, COIEepPIKALIIX
69 ’
JorapupmMbl
70 Jlorapudmuyeckast pyHKIHs, €€ CBOHCTBA U
rpaduk
Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U
71 ’
rpaduk
7 Hcnonp3oBanue rpaduka GyHKIMA 15
pelIeHus] ypaBHEHUH
Hcnonb3oBanue rpaduka GyHKIUN AJs
73 .
penieHus: ypaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
y
74 METO/IbI PEIICHUS JOTapu(PMUUECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIC
y
75 METO/Ibl pEIICHHUS JOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIC
y
76 METO/IbI PEIICHUS JOTapu(HPMUIECKUX
YpaBHEHUU
PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUHT
77 .
JorapuMUUECKUX YpaBHEHUIN
PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUU
78 .
JorapupMUUECKUX ypaBHEHUI
KonTponbhas pabota: "Jlorapudmuyeckas
79 "
K. JlorapubmMudeckue ypaBHEHUS
y
80 CuHyC, KOCUHYC, TAHT'€HC M KOTaHI'€HC




YICJIOBOT'O apryMEHTa

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC

81 YKCJIOBOTO apryMeHTa !

27 ApKcuHyC, apKKOCHHYC M apKTaHI'€HC 1
YICJIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT€HC 1
YKCJIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ONpeieICHUE TPUTOHOMETPUUECKUX 1
(YHKIMH YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 orpesieNieHue TPUTOHOMETPUIECKHIX 1
(YHKIMH YHCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIbI 1

89 OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYJIbI 1

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKUX 1
BBIPKEHUN

91 HpeoGpa30UBaHHe TPUTOHOMETPUUECKUX 1
BBIPAYKEHU I

9 Hpeo6pa30vBaH1/Ie TPUTOHOMETPUUYECKUX 1
BBIPKEHUN

93 HpeoGpa30vBaHne TPUTOHOMETPHUYECKUX 1
BBIPAKEHU N

94 Penienne TpuroHoMeTprUYeCKUX ypaBHEHUH 1

95 Penienue TpuroHoMeTpu4ECKUX ypaBHEHUH 1

96 Penienue TpuroHoMeTpUYECKUX ypaBHEHUH 1

97 PenieHne TpuroHOMEeTpUYECKNX YpaBHEHUH 1

98 PelieHre TpUroHoMeTprUYEeCKUX YpaBHEHUN 1




99

Penienue TpuroHoMeTprU4eCKUX ypaBHEHUN

100 Penienne TpuroHoMeTpUYEeCKUX ypaBHEHUH
Kontponbnas padoTa:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CIIOCOOBI 3a/1aHUS

102 II0CJIeI0BaTeIbHOCTEN. MeTox
MaTEMaTHYECKON HHTyKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJeoBaTenbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckass Iporpeccus

105 I'eomeTpuyeckas nporpeccust

106 beckoneuHo yObIBaroIasi reoMeTpruiecKast
porpeccust

107 Cymma 6€CKOH6:1HO yOBIBaromIeHt
T€OMETPUUYECKON TPOTrPeCCUm

108 JIMHEWHBIN U SKCIIOHEHIMAJIBHBINA POCT.
Uucno e. DopMyia CI0KHBIX MPOLUEHTOB

109 JIMHEWHBIN U SKCTIOHEHIIMATIbHBIA POCT.
Uucino e. Dopmyiia CI0KHBIX IPOLUEHTOB

110 Hcnonws3oBanue nporpeccuu ik peuieHus
peaJIbHBIX 3a]1a4 MPUKJIAIHOTO XapakTepa

111 'I‘<OHTpOJ'II>Ha$I pabora:

[lociienoBarenpbHOCTU U porpeccuu’”

112 HenpepbiBHBIE QYHKIUU U UX CBOMCTBA

13 Touka pa3pbeiBa. ACUMITOTHI TPaUKOB
byHKIMA

114 CaoiicTBa GyHKIIUNA HETIPEPHIBHBIX Ha

OTpe3Ke




CgoiicTBa yHKIIUN HETIPEPHIBHBIX Ha

115
OTpE3KE

116 MeTto MHTEpBaJIOB ISl pELICHUS
HEPaBEHCTB

117 Metoa UHTEPBAJIOB JUIsl pELLICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

119 IIpuMeHeHHne CBOWCTB HENTPEPBIBHBIX
GYHKUMH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUIMH 17151 pelieHus 3a1a4

121 IlepBas 1 BTopasi npou3BOIHbIE (PYHKIINU

122 Onpenenenue, reOMETPUYECKUNA CMBICIT
IIPOU3BOJHOU

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHHE KacaTebHOU K TpapuKy
byHKIMH

125 VYpaBHeHHE KacaTeabHOU K rpaduky
byHKIIUU

126 [Tpon3BoIHBIE DJIEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BoiHBIC 3JIEMEHTAPHBIX (PYHKLIUH

128 IIpon3BoaHast CyMMBI, TPOU3BEACHNUS,
4aCTHOI'O M KOMIIO3MIMHU (PYHKLIUH

129 ITpon3BosHas cyMMBbl, IPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3MIMHU (YHKIUI

130 [Ipon3BoHast CyMMBI, IPOU3BEACHNUS,
YaCTHOI'O ¥ KOMIIO3MIMHU (YHKLIUH

131 Kontponbnas padota: "[IponsBognas”




132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "YpaBHeHus"
133 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKUn"
134 Wroroast koHTpoIbHAs paboTa 1 1
135 Hroroas koHTpobHas paboTa 1 1
136 HOBToPeHI/Ie, 000011eHNe, cuCTEMAaTH3AIS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Mpou3BOJHOMN K
uccaea0BaHuio QyHKIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
uccaea0BaHuI0 (QYHKITMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
HcCcaeA0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne MpOoU3BOIHON K
uccaea0BaHu0 QYHKIMN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
HCcCcae0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOIHON K
Hccaea0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxneaue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIMHU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro u
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIMU Ha OTpE3Ke

Haxoxnenue HauOoJIbILErO U
HAUMEHBIIIET0 3HAYCHUS HEPEPHIBHOM




(yHKIIMH HAa OTPE3Ke

10

Haxoxnenne HanOoOJIBIIIETO U
HaWMEHBILIETO 3HAYCHUS HETIPEPBIBHOU
(yHKIIMH Ha OTPE3Ke

11

HaxoxneHne HanOobIIero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(yHKIIMH Ha OTPE3Ke

12

Haxoxxnenue HauOobIIero 1
HAaUMEHBIIIETO 3HAYEHUS HENPEPBIBHOMN
(YHKLIMU Ha OTpe3Ke

13

[Ipumenenue nponu3BOIHOMN HJIst
HAXO/ICHUS HAWTy4IlIero perieHus B
MPUKJIAJHBIX 3a/1adax

14

[IpumeHeHne MPOU3BOTHOM JIJIst
HAXOX/ICHUS HAWTy4IlIEero pErIeHus B
MPUKJIAHBIX 3aJ1adax

15

[IpumeneHnne TPOU3BOTHON ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoro GopMyJIoi WK
rpaduKoM

16

[IpuMeHeHne npou3BOIHOM s
OIpEeIeJIEHUs] CKOPOCTH U YCKOPEHUS
nporuecca, 3aJaHHOro (OpMYJION HITH
rpadukoM

17

Komnozunms GpyHKImit

18

Komnozunms GpyHKImii

19

Komnozuims GpyHKImii

20

I'eomeTpuyeckue o0pas3sl ypaBHEHUH Ha
KOOPJAMHATHOW IJIOCKOCTH

21

I'eomerpuueckne 0Opa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH




Kontponbnas pabora: "UccnenoBanue

22 . .
GYHKIMH ¢ TOMOIIBIO0 TPOU3BOTHOMN"

23 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (QYHKITHAH.
[TpaBuia HaX0XKJICHHS IEPBOOOPA3HBIX

75 [TepBoOOpa3HbIE 3EMEHTAPHBIX (YHKITHIA.
[TpaBmiia Hax0XIeHUsI TEPBOOOPA3HBIX

2% HNurterpan. ['eomeTpudeckuii CMbICT
MHTErpasa

27 Beruucnenue onpenenéHHoro HHTerpaia
o ¢popmyie Herotona-JleitOauia

78 Brruncnenue onpenenéHHOro HHTerpana
1o ¢opmyne Hetorona-Jleiibuuma

29 [TpumeHeHne MHTETpaa ISl HAXOXKACHUS
TIoniaiel IWIoCKux Guryp

30 [TpuMeHeHHe UHTErpana s HaXOXKACHUS
00BEMOB r€OMETPUUECKUX TeJl

31 [Ipumeps! perieHuit AudpepeHnrnaIbHbIX
yYpaBHEHUHI

3 [Tpumeps! pemenuii quddepeHnnatbHbIX
YpaBHEHUU
MaremaTrnyeckoe MOJACIUPOBaAHUE

33 peanbHBIX IIPOLIECCOB € MTOMOILBIO
g depeHnraIbHbIX YpaBHEHHUH

34 Kontponbnas padota: "[lepsoodpazHas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINU, UX
CBONCTBA U rpaduku

36 Tpuronomerpuyeckue GyHKIUH, UX

CBOMCTBA U TpauKu




37

Tpuronomerpuueckue GyHKINH, HX
CBOHWCTBA U IrpauKu

38

Tpuronomerpuieckue QyHKINU, UX
CBONCTBA U rpaduku

39

Tpuronomerpuueckue GyHKIINH, HX
CBOMCTBA U TpauKu

40

OT60p KOpHEH TPUTOHOMETPHUICCKHIX
YPaBHEHH#I C TIOMOIIBIO
TPUTOHOMETPHUYCCKON OKPY>KHOCTH

41

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpaBHEHHH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

42

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44

Pemenne TpuroHomMeTpUYeCKUX
HEPaBEHCTB

45

Pemienue TpuroHoMeTpUYECKUX
HEPABEHCTB

46

Pemenne TpuroHomMeTpuYECKUX
HEPaBEHCTB

47

Pemienne TpuroHoMeTpU4ECKUX
HEPABEHCTB

48

KonTponbnas paborta: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
TpuronomeTpuyeckrue HepaBeHCTBA

n

49

OCHOBHBIE METOJIBI pemicHuA
IMOKAa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIE METOJIBI pemicHuA

>0 M10Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MI0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
JorapuMuUIecKUx HEpaBEHCTB

54 OCHOBHBIE METOBI PELICHHS
norapuGMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHHS
JorapuMuUIECcKUX HEPAaBEHCTB

56 OCHOBHBIE METOBI PELICHUS
norapuGMHUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHHS
UPpalMOHAIILHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
MppaIOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS
UPpalMOHAIILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLICHUS
MppaIMOHATLHBIX HEPABEHCTB

61 ['padrueckue MeTo b1 peieHs
HUPPaIMOHATLHBIX YPaBHEHHH

62 I'paduueckue MeTo b1 peleHus
VPPalMOHATILHBIX YPaBHEHHI

63 I'padmueckue meToabt pemleus
MOKA3aTEeIbHBIX YPABHEHUN

64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduaeckue MeTobI pemeHus




JorapuMUUECKUX ypaBHEHUI

66

I'padmyeckue MeToabl pereHus
Jorapu(pMHUECKUX HEPABEHCTB

67

I'padmyeckue MeTOABI peIICHUS
JorapuhMHUIECKUX HEPABEHCTB

68

I'padmyeckue MeToabl pereHus
MOKA3aTENbHBIX U JIOTaApU(PMUIECKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pereHus
MOKA3aTEebHBIX U JIOTapU(YMUIECKUX
ypaBHEHUU

70

I'padmyeckue MeToabI peleHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

72

Kontponbnas pabota: "UppanmoHansHeie,
MOKa3aTeNbHbIE U JIorapupMHUUecKue
HepaBeHCTBA"

73

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMILJIEKCHOT'O YuCIa

74

KommnekcHble uncna. Anrebpandeckas u
TpUrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMILJIEKCHOI'O Yucia

75

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIAMU

76

ApudmeTrrueckue ornepanuu c
KOMIUIEKCHBIMU YHCIaMHU

71

N300paxeHne KOMIIJIEKCHBIX YHCEeN Ha




KOOPJMHATHOW IJIOCKOCTH

N306paxeHne KOMITJIEKCHBIX YHCEeN Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii creneHu
13 KOMIUIEKCHOTO YHCJIa

30 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKCJIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEI ISt

81 penieHus GU3NYeCKUX U TeOMETPHUIECKUX
3a/1a4

32 KOHTp”OJII)HaSI pabota: "KomIuiekcHbie
quciIa

83 HatypasibHbl€ U 11e51bIe YKclia

84 HatypasibHble U 11e51bIe YKclia

35 [IpuMeHeHne NPU3HAKOB ACITUMOCTH
1[EJIBIX YHCEIT

36 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
L[EJIbIX YHCEI

37 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK

23 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nenbix yrces: HOJl u HOK

29 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJIbIX YHMCEJI: OCTATKH 10 MOJIYJIIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
L[EJIBIX YHCEJI: OCTATKU 110 MOIYIIIO
[IpuMeHeHne NMpU3HAKOB ACIUMOCTH

91 LEJIbIX Yncelt: aroput™ EBkiuaa st
penieHus 3aj1a4 B HEJIbIX YHCIaX

9 Konrponsnas padora: "Teopus menbix

yucen"




CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.
93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.
94 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI-
CJIEACTBUA

OcHOBHEBIE MCTOJBbI pCHICHUA CUCTEM U

95 . .
COBOKYITHOCTEW pallMOHAJIbHBIX YPABHCHUI

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIliOHATBHbBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIOrapu(pMUIECKUX
YpaBHEHUN

OCHOBHBIE METObI PELICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOrapu(phMUIECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PEIIEHUI0
MaTEeMaTHUYECKUX 3a7a4 U 3a7a4 u3

101 pa3IUYHBIX 00JIaCTEN HAYKU U PeaIbHOM
KU3HU, MHTEPIPETalus MOJTyYEHHBIX
pe3yJIbTaTOB

[IpuMeHeHne CUCTEM K PEIEHHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3aJ1a4 u3
pa3auuHbIX 00JacTel HayKu U peanbHON
YKU3HM, HHTEpIIPETALUs II0JyYEHHBIX

102




pe3yJIbTaTOB

103

[IprMmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTU4dYCCKUX 3a1a4 U 3a4a4 U3
pasIUYHBIX 00JIacTel HAYKW U PeaIbHON
JKU3HHU, UHTCPIIPETAlNS MMOJTYUYCHHBIX
pE3yJIbTaTOB

104

Kontponbnas pabdorta: "Cucremsr
palMOHANIBHBIX, UPPALMOHATBHBIX
MOKa3aTeNbHBIX U JTOrapu(pMUYECKUX
ypaBHEHHH"

105

PanmoHanpHbIe ypaBHEHHUs C IIapaMeTpaMu

106

ParnmonanbsHbIe HEpaBEHCTBA C
rapameTpamu

107

PamonanbHbBIe CUCTEMBI C InapamMeTpaMu

108

HppanmonansHble ypaBHEHHUS,
HEPABEHCTBA C NapaMeTpamMu

109

HppauuroHanbHbIE CUCTEMBI C
napaMeTpamu

110

[TokazaTenbHbIC ypaBHEHUs, HCPABEHCTBA
C mapaMeTpamMu

111

ITokazarenbHblE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckre ypaBHeHus,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapugmuueckue CUCTEMBI ¢
napaMeTpamu

114

TpuronomeTpuyeckue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpuieckre HepaBeHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu




117

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKUX MOI[GJ'IGfI PCATBHBIX
CUTYallUil C MOMOILbIO YPaBHEHUH C
rnapameTpamu

118

[TocTpoeHue u uccienoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYALU C IIOMOIIBIO CUCTEM YPABHEHUN
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKUX MOI[CJICP’I PCATBHBIX
CUTYyallui C MOMOIIbIO CUCTEM YPaBHEHHI
C mapaMeTpaMu

120

Konrponsnas padora: "3anaun ¢
napamerpamu’

121

[ToBTOpeHME, 0000IIEHNE,
cucTeMarTu3auus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IEHNE,
cucTeMmaTusalus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHME, 0000IICHUE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHUi"

124

[ToBTOpenue, 06001IEeHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, o600MIEHNE,
cucreMarnsauus 3HaHui: "HepaseHncrea"

126

[ToBTOpenue, 06061IeHNE,
cucrtemaTtusanus 3HaHuii: "HepaBencrsa'

127

[ToBTOpenue, 00001IEHNE,
cucremMaTtusauus 3Hanuii: "[IpousBoanas u
e€ npuMeHeHue"

128

[ToBTOpenue, 0600IIEHNE,
cucreMmarusanus 3Hanui: "lIpon3BoaHas u




e€ nmpuMeHenue"

[ToBTOpenue, 0600IIEHNE,

129 cuctemaTtu3anus 3anuii: "[IpousBogHas u 1
e€ mpuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmEe, 0600IICHNE, 1
cucTeMaTtu3aiys 3Hanuii: "OyHkuun"

132 [ToBTOpenwue, 0600meHNE, 1
cucrtemaTtusanus 3Hanui: "OyHkuun"

133 [ToBTOpeHME, 0000IICHNE, 1
cucTeMaTu3aiys 3Hanuii: "OyHkuun"

134 HTorosasi KOHTpoJibHAs paboTa 1 1

135 HTorosasi KOHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHME, 06061ueH1:16, 1
CUCTeMaTu3alus 3HAaHUHI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU IMTPOI'PAMMBI

10 KVIACC

Konx
NMPoBePSIEMOro
pe3yJjabTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucina 1 BEIYMCIIEHUSA

1.1

OnepupoBaTh MNOHATHSIMM: pAaLMOHAJIbHOE M JEHCTBUTENIBHOE YUCIIO,
OOBIKHOBEHHAs U JIeCITUYHAsL IpOOb, IPOLIEHTHI

1.2

BoimonsaTe apI/I(i)MeTI/I‘IeCKI/Ie orcpanuu C palHnOHaJIbHBIMHU n
llef/'ICTBI/ITeJII)HLIMI/I qUCJIaMH

1.3

BoImonHATE TpUOIMKEHHBIC BRIYUCICHUS, UCIIONIB3YS TIPAaBUIIa OKPYTIICHUS,
JIeJ1aTh PUKUAKY U OLEHKY PEe3y/bTaTa BEIYUCICHUN

1.4

OnepupoBaTh NOHATUAMM: CTENEHb C ILIEJBIM IOKA3aTelIeM, CTaHIapTHAs
dopma 3ammcu ACWCTBUTENHHOTO YHCIA, KOPEHb HATYypaJbHOH CTEINEeHH,
UCMOJIb30BaTh MOAXOJAILYI0 (HOpMY 3amUCH AECUCTBUTEIBHBIX YUCEN JUIS
peuIeHus] NPAKTUYECKUX 33/1a4 M MPEICTaBICHUS JaHHBIX

1.5

OnepupoBath NOHATHUAMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIIIa;
UCMONb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUECKHE DYHKINU

YpaBHEHHsI U HEpABEHCTBA

2.1

OnepupoBaTh TOHATHSMHU: TOXICCTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHanIbHOE, UPpALMOHATILHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHECHHE

2.2

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUH U pelliaTh
TPUTOHOMETPUUECKUE YPABHEHUS

23

BrimonHATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDOKEHUH M pPEIIaTh OCHOBHBIC THIBI LENBIX, PAalUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHsITh ypaBHEHHMsI M HEpPABEHCTBA MJI1 PEIICHUS MaTeMaTHYECKHX
3aJa4 M 3aJ1a4 U3 Pa3InyHbIX 00JacTel HAyKU U peajlbHOM YKU3HU

2.5

MonenupoBaTh peaibHble CHUTyallud Ha S3bIKE anreOpbl, COCTaBISATh
BBIPa)XXCHUS, YPaBHEHUSI, HEPABEHCTBA IO YCJIOBHIO 3aJaud, HCCIIE0BAThH
MTOCTPOCHHBIE MOJIEJIN C HCTIOJIH30BAHUEM alllapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBath NOHATUAME: (QYHKIHS, CIOCOOBI 3aqanus (QyHKIIMU, 00JIaCTh
OTIpENIeNIeHUs] W MHOXECTBO 3HadeHWH (yHKOUM, rpaduk QyHKIUH,
B3aUMHO oOpaTHBIC (PYHKITUU

3.2

OnepupoBaTh NOHATUAMU: UYETHOCTh U HEUYETHOCTh (PYHKIHMH, HYIH
(GYHKIMHU, TPOMEKYTKH 3HAKOMTOCTOSIHCTBA

3.3

Hcnonp3oBate rpaduku QyHKIMHA 1JIs1 peLICHUs] YPaBHEHUH




CrpouTth 1 yuTaTh rpaduKu JMHEHHON (DYHKIIMH, KBAIPATHUYHON (YHKIINH,

34 CTETIICHHOMN (DYHKIIMH C IEJIBIM MOKa3aTelleM
Hcnonb3oBate rpadukn (GyHKIMHA A7 WCCIEIOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH TpU PEIICHWH 3aJad M3 APYIHX y4eOHBIX MPEIMETOB U
peaIbHOM JKMU3HH, BBIpaXaTh GOpMyTIaMu 3aBUCUMOCTH MEX]Ty BEIIMIMHAMHU
4 Hauana maTemMaTH4eCKOro aHaIn3a
41 OnepupoBarh MNOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(pMeTHUECKass H
reoMeTpuyecKas Nporpeccuu
49 OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBaloOIlas TreoMeTpuiecKas
) Iporpeccusi, CcyMMa 0€CKOHEUHO yObIBAIOLIEH reOMETPUUECKON IPOrPecCUuu
4.3 3ajaBaTh NOCJIEI0BATEIHLHOCTH PA3IMYHBIMH CIIOCOOAMU
44 Hcnons3oBaTe CBOMCTBA  IOCIENOBATEIBHOCTEM M INPOTPECCUd  AJIA
pelIeHUs peallbHBIX 337124 MPHUKIJIAJHOTO XapaKkTepa
5 MHoOKecTBa U JOTHKA
5.1 OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ONIEpALM HaJl MHOXKECTBAMHU
Hcnonbs3oBaTh TEOPETHKO-MHOKECTBEHHBIM — ammapaT g ONUCAHUsA
5.2 peaJIbHBIX MPOILIECCOB U SBJIECHUHN, IPU PELIECHUH 3a]1a4 U3 APYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  OINpPEACIEHUE,  TEOpEMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
TG IIpoBepsiemble NpeMeTHBIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
L o0pa3oBaTe/IbHOI NPOrpaMMbI CpeiHero o01ero 00pasoBaHus
1 Hucrna v BBIYUCICHUS
OnepupoBaTh NOHATUAMU: HATYpaJIbHOE, LEJIO€ YHUCIO; MCIOIb30BaTh
1.1 MPU3HAKK JETUMOCTH LENbIX 4YHCeNl, pPa3lIoKeHHWE 4Hcia Ha MPOCThIe
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBath NOHITHEM: CTENIEHb C pAlIMOHAJIbHBIM NIOKA3aTENEM
13 OnepupoBaTh NOHATUAMU: JIOTapu(M UHUCIA, NECATUYHBIE U HATypaJlbHbIE
sorapu@msl
2 YpaBHEHUsI 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENMEHUW [UIsl TPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONEepUpPOBaTh TMOHATUSAMU: TIOKA3aTEIIbHOE YPAaBHEHHE W HEPABEHCTBO;
peniaTh OCHOBHbBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoeimonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJCpXKAIIMX JIOTapu(MBI;
2.2 ONEpUPOBATh MOHATHUSAMU: JIOTapUPMHUUECKOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUECKUX YPABHEHHUI U HEPABCHCTB
23 Haxoauts penienns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUSAMHU: CHCTEMA JIMHENHBIX YPAaBHEHUN M €€ PEILLEHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM JJIsl pelIeHHs IPaKTHUYECKUX

3aga4




2.5

HaxonuTe pemenus npocTeimx CUCTEM U COBOKYITHOCTEN palMOHaIbHBIX
YPAaBHEHUHN U HEPABEHCTB

2.6

MOI[GHPIpOBaTI: PCaJIbHBIC CUTyallUM Ha SA3BIKC aJIF€6pLI, COCTaBJIATH
BBIpAXCHUSA, YPAaBHCHHUA, HECPABCHCTBA M CHUCTEMBI IIO YCJIIOBHIO 3aJadvu,
HCCICA0BATH MOCTPOCHHLIC MOJCJIN C UCITOJIB30BAHUCM aIrapara aHFCGPBI

@DyHKIMH U TpauKH

3.1

OnepupoBarh MOHATUSMU: TEPHOAWYECKAs (PYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKH HKCTpeMyMa (QyHKUMU, HauOoIbllee U
HaMMEHbIIee 3HaYeHUs1 (YHKIMH HAa TMPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccienoBanus GyHKIMU, 3aJaHHON rpadukoM

3.2

OnepupoBaTh MOHATHAMU: TpapUKH MOKa3aTeIbHOH, Jorapudmuyeckoi u
TPUTOHOMETPUYECKMX (DYHKIHMH; u300pakaTh WX Ha KOOPAWHATHOM
IJIOCKOCTH M MCIIOJIB30BATh I PELICHUS] YPAaBHEHUI M HEPABCHCTB

33

N3006paxaTh Ha KOOPAUHATHOW TUIOCKOCTH TpadUKH JTUHEWHBIX YpaBHEHUI
Y WCTIOJI30BATh UX JIJISl PEIICHUS CUCTEMbI TMHEHHBIX YpaBHEHUIN

3.4

Ucnonw3zoBate rpaduku QyHKUMNA 11 UCCIIENOBAHMUS TPOIECCOB U
3aBHCHMOCTEH U3 IPYTUX Y4eOHBIX AUCHUTUIMH

Hauana MaTeMaTH4eCKOIro aHaim3a

4.1

OnepupoBath MOHATUAME: HepepbIBHAS (DYHKIIMS, TPOU3BOIHAS (PYHKIIHH;
WCIIOJIH30BaTh T€OMETPUUYCCKUNA M (DU3UYECKUN CMBICI TPOU3BOJHON ISt
pelIeHus 3a1a4

4.2

HaxonuTh  MmpoOM3BOAHBIE  DJEMEHTAapHBIX  (PYHKIUH,  BBIYMCIATH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOT'O (QYHKIMI

4.3

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIsl  HCCIENOBaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATH PE3YJIbTAThl HCCIEIOBAaHUS K
MIOCTPOEHHUIO rpapuKoOB

4.4

Hcnonws3oBaTh IMPOU3BOJHYIO i1 HAXOXACHUA HAWITYydIICTO PCHICHUA B
IMPUKJIAAHBIX, B TOM YHUCJIC CONNAJIbBHO-5KOHOMHUYCCKUX, 3aJa9aX

4.5

OnepupoBaTh TOHATHSAMM: NEpBOOOpa3Hasi M HWHTErpaji; IOHUMATh
T€OMETPUUYECKUIN U (PU3NUECKUI CMBICIT HHTETpaia

4.6

HaxomuThs mepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIWN, BBIYHCISTh WHTETPAT
o popmyne HeroTona — JleiiOnuia

4.7

Pemate mpukianHeie 3a1aud, B TOM YHCIIE€ COLUATBHO-2KOHOMHUYECKOTO U
(bU3MYECKOTO XapaKkTepa, CPeICTBAMU MAaTEMaTHYECKOTO aHaIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

Koxa
1 Uucna 1 BBIYUCIIEHUS
Pammonanbupie  umciaa. OOBIKHOBEHHBIE UM JIECSATHYHBIE JPOOM, TIPOLICHTHI,
11 OeckOHEeuHbIe NepuoInvecKrue Jpodu. ApudmMeTnueckue onepaunu ¢ pauuoHaIbHBIMU
YrcIaMH, IpeoOpa3oBaHus YHCIOBBIX BbIpakeHui. [Ipumenenue npoOeii u mporeHToB
JUIsl pEILICHUs] IPUKJIAIHBIX 337a4 U3 Pa3IMUHBIX OTpaciiel 3HaHUMI U pEaJIbHOM JKU3HU
JelicTBuTenpHbIe yncia. PanoHansHble M UppallMOHaNbHbIEe YKcaa. Apudmernueckue
1.2 | omepauuu c AeUCTBUTENbHBIMU yuciaMu. [IpuOMMkEHHbIE BBIUMCIECHHUSA, IpaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCIECHUN
Crenens ¢ nenbiM nokaszareneM. CtangapTHas GopMa 3anucu AeHCTBUTEIBHOIO YUCIA.
1.3 Hcnonp3oBanue noaxozsmend (GopMbl 3alIMCH JIEHCTBUTENBHBIX YHCEN JJIS PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEJCTABJICHUS JAHHBIX
1.4 Apudmernueckuit KOpeHb HaTypajbHOH creneHu. JleiicTBus ¢ apupMeTHYECKUMU
KOPHSIMHM HaTypaJbHOM CTENEeHU
15 CuHyCc, KOCHHYC W TaHI€HC YHCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHus
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaxeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(hopMyIIbI
23 VYpaBHeHue, KopeHb YypaBHeHUsA. HepaBeHCTBO, pellieHHe HepaBeHCTBA. Meroj
MHTEPBAJIOB
2.4 | Pemenne nenbix ¥ JpoOHO-palMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB
2.5 PemieHne nppalMOHAIBHBIX YPABHEHHU U HEPABEHCTB
2.6 | Peuienne TpUroHOMETPUUECKUX YpAaBHEHUN
27 [TpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MaTEMaTHUECKUX 3ajayd U 3aJa4 U3
pas3IMYHbIX 00J1acTe HAYKH U pealbHOM KU3HU
3 DyHKIUH U TpaQUKH
31 OyHkius, crnocodbl 3amaHus ¢yHkuumu. I'paduk Qysknuu. B3aumuHo oOpaTHbIE
byHKIMM
39 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymm ¢yHknum.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE PYHKLIUHU
33 CrenenHasi GyHKLUS C HATYpaJbHBIM M LENIBIM NoKa3arenaeM. E€ cBoiicTBa u rpaduxk.
CBolicTBa U rpauK KOpHs 7-Ol CTETIeHU
34 TpuronomeTrpuyeckass OKpPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKUX (YHKIUN
YKCJIOBOrO apryMeHTa
4 Hayasia MaTeMaTHUECKOTO aHaIM3a




41 ITocnenoBaTenpbHOCTH, CHOCOOBI 3aJaHMs  IHOCIEAOBAaTEILHOCTEH. MOHOTOHHBIE
M1OCJIEI0BATEILHOCTH
ApudmeTrndeckass W TeOMETpHYECKas TMPOTpeccHH. beckoHewHO yObIBaromas
49 reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TIe€OMETPUUECKOU
nporpeccur. Dopmyna CI0XKHBIX MPOLEHTOB. Mcmonap30BaHWEe MPOrpeccuH s
pEeLIeHUs] peAJIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHOKeCTBa U JIOTHKA
MHo)kecTBO, omnepaluudd HaJl MHOXkecTBamu. Jluarpammel Oitnepa — Benna.
5.1 [IpumeHeHrne TEOPETUKO-MHOXXECTBEHHOI'O —ammaparta JJis ONUCAaHUA pealbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PEHICHUHU 33]1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 OnpepeseHue, Teopema, ClIeACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Uucnia 1 BBIYUCICHUS
1.1 HarypanbHble u nensie ynucna. [Ipu3Haku 1eJIMMOCTH HETBIX YHUCEI
1.2 CreneHp ¢ pallMOHAJIBHBIM MOKa3aTeaeM. CBONCTBA CTENEHH
1.3 Jlorapudwm uucna. Jlecarnunpie u HaTypaibHbIC JOTapU(hMbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 ITpeobOpaszoBanye BeIpaXEHUH, COJIEPKAIIHUX JTOTaprPMBbI
2.2 IIpeoOpa3oBaHue BbIpaXEHH, COIEpPIKAIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [lokazaTenbHbIE YPABHEHUSI 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEeHUs] 1 HEPABEHCTBA
26 CI/ICTSMH JIMHENHBIX glpaBHeHI/HZ. Pelenne nmpukiagHbIX 3a/1a4 ¢ HTOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUHN
2.7 CucteMbl U1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHHUI 1 HEPABEHCTB
23 [IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHUX 3a7a4
W 33724 U3 Pa3IMYHBIX 001acTell HAYKH M PeasIbHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuomuveckue ¢yHkiuu. [IpoOMEXKyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymMbl U MUHUMYMbI QyHKIuH. HawmOosblnee MW HauMeHblllee 3HAaYCHHE
(GYHKIIMN Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckre GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenpHast u Jorapudmudeckas GyHKIUU, HX CBOWCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB HyHKIUHN A5 peICHNs] YPABHEHHH U JTMHEWHBIX CHCTEM
Hcnonb3oBanue rpadhukoB GyHKIUN IS UCCIEIOBAHUS TPOIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBhIE BO3HUKAIOT MpPU PELICHUH 3aJad U3 JAPYTUX Yy4eOHBIX MPEAMETOB H
peaIbHOM JKU3HU
4 Hauasia MmaTeMaTnueckoro anajinsa
4.1 HenpepoiBHble hyHKITMU. MeTOT MHTEPBAJIOB JIJIsl PEIICHHSI HEPABESHCTB




4.2 [TponsBoanas hynkuuu. ['eomeTpuueckuii ¥ PU3NIECKUIA CMBICT POU3BOTHON
43 [IpousBogHbIe AeMEeHTapHBIX (yHKIHH. DOpMysIbl HAXOXIACHHUS TMPOU3BOTHOMN
) CYMMBI, IPOU3BENICHHS] U YaCTHOTO (PYHKLUH
[IpumeHeHHe TPOU3BOJHONM K HCCIECIOBAHUIO (QYHKIMH Ha MOHOTOHHOCTh U
4.4 skcTpeMyMbl. HaxoxxaeHne HauOoNbIIero ¥ HauMEHBLIETO 3HAa4eHHs] (PYHKIMHM Ha
OTpe3Ke
[IpumeHeHre TpOM3BOJHON AJI HAXO0XKIECHUS HAWIYYILIEro pelIeHus B PUKIIaJHbIX
4.5 3ajavyax, JUid OIpeAeNeHUs CKOPOCTH Ipolecca, 3agaHHoro ¢GopMylol wim
rpaduKoM
4.6 ITepBoobOpasnas. Tabmauia nepBooOpasHbIX
47 WuTterpan, ero reoMerpudeckuii 1 GU3NUECKUN CMBICI. Brryrcienne uHTErpana mo
' dhopmyne Herotona — JleliOnuna

INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHErO
o0miero oOpa3oBaHMsl, TAK KaKk 00€CIIeYMBACT BO3ZMOXKHOCTh M3YUCHUS AUCLIUTUINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEAMETOB T'yMaHUTApHOTO LIHKJIA.
[Tockonbky  JOrMUYECKOe€  MbIIIIeHHE,  (opMuUpyemMoe MNpU  H3YYCHUU
00yJaIOIMMUCS TOHSATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU Te€OMETPUUECKUX
3aJa4, yMEHHME BBIABUTAaTh U OINPOBEpraTb TIUIOTE3bl HEMOCPEICTBEHHO
MCTIOJIB3YIOTCS TIPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaay.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «I'eomeTpus» Ha yriayOnEHHOM
YpOBHE — pa3BUTHE WHJIMBUIYAJIBHBIX CIIOCOOHOCTEH OOyvaroumxcs mpu
M3yYCHHH T€OMETPHUH, KaK COCTaBISIONIeH NpeaMeTHOo obnactu «MaTtemaTuka u
uHpopmaTHKa»  4Yepe3  oOecrnedyeHre  BO3MOXKHOCTM  NPUOOpPETeHUs U
UCTIONB30BaHUsl Oosiee TIOyOOKMX TEOMETPHUUECKUX 3HAHUM W JICHCTBUH,
cnenupUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPOoheCCHOHATBHOTO
00pa3zoBaHMsl, CBS3aHHOTO C MCIIOJIb30BAHMEM MaTeMAaTUKU.

[TproputeTHRIME 3aJayaMu Kypca TEOMETpPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSIIONIMMH U yCUIUBAIOLIUMH Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacuIpeHue MpeCTaBIeHUs] O TEOMETPUH KaK 4aCTH MHPOBOHM KyJBTYPHI U
¢dbopmHpoBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPENCTaBICHHUs O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTHUYECKUX MOJEINAX, IMO3BOJIAIONIUX OMUCHIBATH M H3Yy4aTh
pa3HbIe SBJICHUSI OKPYKAIOUIET0 MUPA, 3HAHUE TIOHSATHIHOTO arnmapara 1o pas3aeiy
«CrepeomeTpus» yueOHOT0 Kypca reOMEeTpHH;

dbopMupoBaHre  yMEHHS ~ BIAJA€Th  OCHOBHBIMH  TOHSATHSAMH O
NPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBONCTBaMH, 3HAHHE TEOPEM,



dbopMynl U yMeHHE HX IPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMBbl U HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS PacliO3HaBaTh HAa YepTEkKaxX, MOJAEIAX U B PealbHOM
MUpPE MHOTOIPAHHMKM M TeJla BpalleHHs, KOHCTPYHPOBATh TIE€OMETPHUUYECKHUE
MOJIEIIN;

dbopMHpoBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHUS
MaTE€MaTUYECKUX TeOopuil, GOopMUpOBaHME MOHUMAHUS POJM AKCMOMATHKHU MPHU
IIPOBEJCHNUHN PACCYKIACHUM;

dbopMupoBaHrUE YMEHHS BJIaJE€Th METOJaMH JI0OKa3aTelIbCTB U AJITOPUTMOB
pelIeHus, YMEHUSI UX NPUMEHATb, IMPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B
XO/I€ PeIlIeHUs CTEPEOMETPUUYECKHX 3a/1ay U 3314 C MPAKTHYECKUM COJIEp KaHUEM,
(bopMHpOBaHHE TPEACTaBICHUS O HEOOXOAMMOCTHM  JIOKa3aTelIbCTB  IpH
00OCHOBAaHMHU MaTEeMAaTUYECKUX YTBEPXKJIECHUHN U POJIM aKCUOMATHKHU B TPOBEICHUU
JETYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEM 00yUaroMMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIJIEHUS, UHTEPECA K U3yUEHHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl pacno3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUHU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJENUPOBAHUSL PEANbHBIX CUTyallUid, HCCIEAOBAaHUS TOCTPOEHHBIX MOJETEH,
MHTEPHPETALUU [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIBbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusAroTca: «lIpssMble W MJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukn», «Tema BpameHus», «BekToppl H  KOOpAUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
NOHATUSAMMY», PEIIEBAHTHBIMU T'€OMETpUU Ha YTiayOJIEHHOM ypOBHE OOyuYeHHUsS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUWE JIOTMUECKMX YMEHHMH  pacmpenensieTcs He  TOJIbKO IO
CoJlep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenusa. Coaep:xkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoii padoueit
MPOrpaMMbl, paclpene’aéHHbIM IO TojaM OO0ydYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAILHBIM BOIPOCaM 00yUaromuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHSATUSAMH M HABBIKAMU MTOCJIEIOBATENBHO U ITOCTYNATENBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacluupsis U yriyosss



e€, 00pa3yst MpPOYHbIC MHOKECTBEHHBIEC CBSI3H.

[lepexos K U3y4YEHUIO TEOMETPUHU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus i auddepeHuuanuu 00ydeHHs,  MOCTPOCHUS
WHJMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpamMM, OOecneyuTh YriayOn€éHHOe
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MPOAOHKEHUIO H3YYEHUS MATEMaTHUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXIY
o01KUM U poecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «['eomerpusi» Ha yYrIIyOJIEHHOM YpOBHE
orBoauTtcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 yaca B HEJEJIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpECEKAroIuecs,
IapajulesIbHble M CKpeluBaromuyecs npsmble. [Ipu3Haku CKpEmMBarOIIMXCs
npsamelX. [apamieabHOCTh NPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBbHOCTD TPEX NPSIMBIX, MAPATIIENBHOCTD IPSAMON
u 1ockoctu. [lapamiensHoe M UEHTpaTbHOE MPOECKTUPOBAHHUE, HU300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIbHOTO TNpOEeKTHpoBaHUs. W300paxeHue
¢buryp B napajuieJbHOW MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKIy NPSMBIMH B IIpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEN: MapalyieNbHbIE
IIJIOCKOCTH, CBOMCTBa NapajuIeNIbHbIX IIJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UTYpPbl Ha IUIOCKOCTHU: TETpajap, Napaulelenumne],
IIOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHIUKYJIAPHBIE MTPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIENbHBIE W NEPHNEHAUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPAMOW M INIOCKOCTH, TEOpeMa O NPsIMOM
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibsHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSIHUE
OT  OpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  IPU3HAK  NEPHNEHAUKYJSAPHOCTH  JIBYX
IJI0CKOCTeN. Teopema o TpEX MEPHEHIAUKYIApaXx.

VYribl B MPOCTPAHCTBE: yroJl MEXAY MNPSIMOM U IUIOCKOCTBIO, JABYTPaHHBIN
YIOJI, JUHEWHBIA YroJl IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yIya. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAsi MPU3MbI, OOKOBAasl U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPSAMOYTOJbHBIA  MAapajUIeNenNuUIle] W  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOIOTpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: n-yronpHas mnupamuia,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pédbep M OOKOBBIX TI'paHeil
MpaBWIbHOW nupamubl. lIpaBuibHbIE MHOTOTpaHHUKH: NpaBUJIbHAs NpU3Ma U



IIpaBWJIbHAS IIMpaMHJa, IPAaBWIbHASA TPEYIOJbHAsI NUPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTasdp,
JOAEKa’Ap U UKOcadaP.

BblunciieHre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX NPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUIBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpHI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpalenus

[ToHsTHSA: IMIMHAPUYECKAss IMOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTD,
cepudeckas IMOBEPXHOCThb, oOOpasyromue TmoBepxHocTed. Tema BpamieHus:
IWIMHIP, KOHYC, YCEYEHHBIH KOHycC, cdepa, map. B3ammHOe pacmosioxeHue
chepbl W ITUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka muiuHapa U kKonyca. CuMmmerpus chepbl
mrapa.

O6béM. OcHoBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o00BEME
IpSIMOYTOJIBHOTO Tapayviefienunena u cieacTBuss n3 He€. OOBEM mpsMoil H
HAKJIOHHOM MPU3MBI, IIWIMHIAPA, TUPaMHIbl U KoHyca. OO0BEM IIapa W MIapoBOro
CETMEHTA.

KomOwHammu Tenm BpamieHUs W MHOTOTpaHHHUKOB. IIpu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAas OKojJo InumHApa. llepecedenne cdepsl u mapa c
mwiockocThio. Kacanme mapa u chepsl IIOCKOCThIO. [IOHSATHE MHOTOrpaHHHUKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS.

[Inomans MOBEPXHOCTH IUWJIMHIpPA, KOHYyCa, IJIOMaab chepbl U e€ yJacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEHN
noaoOHpIx Quryp. IlpeoOpazoBanue momoOusi, romMmoTeTus. PemeHune 3amad Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB W TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW TMEPIEeHANKYISIPHO OCH), CEUEHHs KOHyca (MmapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI IOCTPOCHUS
CEUEHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTOopbl U KOOPIAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
no Oasmcy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIMICHUH TEOMETPUICCKUX
3ajay.

JABUKEeHHS B IPOCTPAHCTBE

JBmwxenus npocrpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWXKEHUH. Buasl JBMXKEHUN: TapaliebHbBIA TEPEHOC,
[EHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasxknanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOr0  OOIIeCTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLEeyp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMO/ICHCTBOBAaTh C COIIMAJIBLHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YeCKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTHUKH, IEHHOCTHOE OTHOUIECHHE K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHUICKOIro Haponaa, c(hOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUH HAyKHM U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyXJICHUH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMUHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTAaHHME, COAIAHCUPOBAHHBIN PEXKUM 3aHATUM U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJOPOBUTEIBHON €SI TENHHOCTBIO;

6) TpynoBoe BocnuTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodECCUOHAIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oymymielt mpodeccurn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4YeOHbIC 1eiCTBUA

ba3oBrble 1oruyeckue qeicTBUA:

BBISBJISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHHH MEXAYy TMOHATUSIMH, (OPMYJIUPOBATH
OIpEJENICHMS] IOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIIH3A,;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPeoOpPa3oBBIBATH  CYXKJICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOEHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JleJlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BHICTPAUBATh apPTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh CMoco0 pemieHus YydeOHOM 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUHA C  Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrblie uccienoBare/ibckue AeiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUS

Oomenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
HeNsAMH OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAX, aBaTh IOSCHEHUS [0 XOAYy PELICHHs 3aJayH,
KOMMEHTHPOBATH ITOJy4YECHHBIW pE3yJIbTAT;

B X0/€ 0OCYXJIE€HHUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI,
npo0JieMbl, peulaeMol 3aJauyd, BbICKA3bIBaTh WJEHM, HAllEJIEHHbIE HA IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXACHHUSA C CYXACHUSMH JPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh PAa3jIMYMe€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IIPEICTABIIATh PE3YJIbTAThl PEIICHMS 331a4M, DKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMPAaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
MIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kinacca oOyyvaromnuiicst Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIICHUH 3324 U TPOBEJICHUHN MATEMAaTHUYECKUX PACCYKICHUN;

e TPUMCHATH AaKCMOMBI CTEPEOMETPUHU M CICACTBUS W3 HHUX TPH PCIICHUH
TCOMETPUICCKUX 3a]1aY;

e KJACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATHL TOHATHUSAMHU, CBS3aHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B TIPOCTPAHCTBE, MEXAY TNPSIMOU H
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBSA3aHHBIMH C  CEUYEHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHSTH napajjienbHOe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHus Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuzia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCb M IIOCKOCTh CHUMMETpPUU
buryper;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B NPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TCOMETPUYECKUX BEJIUYHMH, NPUMEHSAS W3BECTHBIE METOJIbI
MPHU PEHICHUH MAaTeMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MpPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPHUMEHATH I[IOJYYECHHBICE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATh U3yYEHHBIE MOHITHUS B
mpolecce IOUCKA pelleHUus MaTeMaTU4YecKd  C(hOopMyJIHpPOBAHHOM
npo0JyieMbl, MOJIEINPOBATh pealibHble CUTYallMd Ha $3bIKE TI'€OMETpUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENN C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayd,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM YacTH QyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOydaronuiicsi Hay4uTCst:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teyna BpalieHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacCIookKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CB3AHHBIMU C KOMOWHALMSIMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEX/Y IJIOLIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAICHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTH HH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHHH;
CBOOOJTHO OMNEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMHU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JABUKEHUM;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJ BpalllGHUs TpHU
MapajuIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUEHUS LUIUHAPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUs KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSALIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIEI0B, METOJ]
BHYTPEHHETO POEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (GakThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmllinX HECKOJBKO IIAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0JICHUE T€OMETPUUECKUX BEIINYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3HPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIE
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUS
MaTteMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBAThH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUUECKUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpamMMmsl Bcero Kontpot bt TpaxTiyeckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 Bsenenue B cTepeoMeTpuIo 23 1
) B3anMHoe pacnionoxxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NMPSAMBIX U INIOCKOCTEHN B ]
IIPOCTPAHCTBE
4 HepneH,umfynﬁpHOCTL MPSIMBIX U 75
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTriabl ¥ paccTOsIHUSA 16 1
6 MHOrorpaHHuKu 7 1
7 BekTopsl B npocTpaHcTBE 12
] HOBTOPGHI/IG, 000011IeHIe U CUCTeMaTH3aIIHS 5 )
3HaAHUHN
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0




11 KIIACC

KoJsmn4yecTBo yacoB DJIeKTPOHHBbIE
Ne ni/n HaunMeHoBaHMe pa3ie/ioB U TeM (uu¢pposbIe)
B MPOrpamMMBbl Bcero Konrpoakubt TpaxTueckue o0pa3oBaTte/ibHbIE
e padoThbI padoThI pecypebi
1 AHaJIUTHYECKAsl TEOMETPHUS 15 1
) [ToBTOpeHue, 06001IeHUE U 15 1
CHUCTEMaTH3alvsl 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomany noBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeHme, 06001IeHUE 1 17 )
CHUCTEMaTH3alus 3HAHUM
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







INIOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoxka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTsbI

IpakTnyeckue
padoThI

Jara
U3y4YeHH
|

DJIeKTPOHHBbIE
nugpossie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE TpaBuiia H300paKEeHUS HA
PHUCYHKE IJIOCKOCTH, MapajielbHbIX
PsIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

[TonsiTHs cTepeoMeTpUn: TOUKa, TpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia U300paKSHUsS HA PHUCYHKE
IIJIOCKOCTH, MapaUICIIBHBIX ITPAMBIX
(OTpE3KOB), CepeaNHBI OTPE3Ka

[TonsTust: mepecekarouecs MIOCKOCTH,
HepeceKaroIIuecs npsimMasi v INIOCKOCTb;
I10JIyIIPOCTPAHCTBO

[TonsTHst: mepeceKarouecs MIOCKOCTH,
nepeceKaroIuecs npsmas v IIOCKOCTb;
II0JIYIIPOCTPAHCTBO

MHoOrorpaHHuKH, H300paxKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00HEKTOB

MHoOrorpaHHuKu, H300paxxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICJICTBHS M3 HUX

AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE




cienctBus U3 HUX. CriocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHHS PSIMBIX U TUIOCKOCTEH

10

N3o0pakeHune ceueHnii mupaMu/ibl, Kyda u
MPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé€6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMU

11

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pé€6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEUEHUN Pa3HBIMU [[BETAMU

12

N3o0paxeHune cedyeHuit nmupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pé€6pa. U3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMU

13

N300paxeHune cedyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
p€6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEYEHUN Pa3HBIMU [[BETAMU

14

Mertoa ciieJIoB It MOCTPOSHUS CeUSHUN

15

Mertona cnenoB 11 HOCTPOECHUS CEUSHHI.
CBoiicTBa niepece4eHnid MPsIMbIX U
IIJIOCKOCTEU

16

Mertona cnenoB 11 HOCTPOECHUS CEUSHHI.
CaoiicTBa niepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue




BBIHOCHBIX YEpPTEKEW U 3aIlUCh 111aroB
MIOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ M 3aI1MCh H1aroB
TIOCTPOCHHSI

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepPTEKEH U 3aIUCh 111aroB
MIOCTPOCHUS

20

[TocTpoeHue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
MTOCTPOEHUS

21

[ToBTOpenue mannmerpun: Teopema o
MPOTIOPIHMOHATBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue muanumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX YepTexax. McTopust pa3BuTHs
TUIAHUMETPUHU U CTEPEOMETPUH

23

KonTponbras padota "AKCHOMBI
crepeomerpun. Ceyenus"

24

B3aumHoOe pacnonoxeHue nNpsiMbIxX B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpelmuBaromumxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU U
€AVMHCTBEHHOCTH NPSMOU MapajuIeIbHON
JAHHOM NMPAMOU, IPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAICH HA JaHHOU




npsAMoii. Jlemma o nepeceyeHuu
NapaJuiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TpEX NapauIeIbHBIX NPAMBIX. Teopema o
CKPELIMBAOIIUXCS IPSIMBIX

27

[TapannensHOE NPOEKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIx
buryp B napasiesbHON NPOSKIUU

28

enTpasnbHas npoekus. Yo ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEX 1y IPSIMbIMU

29

33,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HUCCICIOBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHUEM IIPSAMBIX B IIPOCTPAHCTBEC

30

[TonsTHA: MapauIeNEHOCTD NPSMOH U
TUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
napauIeIbHOCTH MPSIMOU M TUIOCKOCTH.
CaoiicTBa napaienbHOCTH NPSMOM U
TUIOCKOCTH

31

['eomeTpHuueckue 3aa4uu Ha BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIE C
[apajyIeNIbHOCTBIO IPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YEPE3
JAHHYIO IPSIMYIO Ha YepTexe U
MapajieIbHOTO JpYyrou npsamoi. Pacuér
OTHOIICHUH

33

[TapannenpHas npoexkuus, IPUMEHEHUE
JUTSI TIOCTPOCHHMSI CEUCHUM Ky0a u
napauenenunena. CBoicTaa
napajuieJenunesa u mpu3Msl




34

[Tapannensubie ockoctu. [Ipu3naku
[IapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o napajIeIbHOCTH U
€IMHCTBEHHOCTHU INIOCKOCTH, IPOXOAALIeH
4yepe3 TOUKY, He IPUHAAJIEKALYI0 TaHHOU
TUIOCKOCTH M CIIEJCTBHS U3 Heé

36

CaoiicTBa mapaJyIeIbHbBIX TIIIOCKOCTEN: O
MapajvieIbHOCTH MPSAMBIX TIEPECCUCHUS
IIPU NIEPECEUECHNUH JIBYX MApPaJUICIIbHBIX
TJIOCKOCTEN TPEThEN

37

CaoiicTBa napamienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajiesIbHbIX MPSIMBbIX,
3aKIH0YEHHBIX MEXKY NTapajuIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEYSHUHN IPSMONA C
ABYMSA TapaJIJICJIbHBIMU IIJIOCKOCTSAMU

38

[ToBTropenue: Teopema [Tudaropa na
IJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOILHOTO
napajuiejaenunena

41

Breruucnenue aiuH OTPE3KOB B KYGC u
MPAMOYT'OJIbHOM MAapaUICIICTIMIICIC

42

[lepneH UKy IIPHOCTD MPAMOM U
mockocty. [Ipusnak
MEPIEHAUKYIISIPHOCTH IPSIMOHN U
IIJIOCKOCTH

43

IlepnieH UKy ISAPHOCTD NIPSAMON U
miockoctH. [Ipru3nak
NEPIEHAUKYIISIPHOCTU IIPAMOHN U
IUIOCKOCTH

44

Teopema 0 CylecTBOBAaHUY U




€IMHCTBEHHOCTHU MPAMOM, MPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MIePIEHANKYISIPHON K IIIOCKOCTH

[11nockoCTH ¥ IepHeHIUKYIISIPHbIE UM

45
IIPsIMbIE B MHOTOTPaHHHMKAX

46 [I1nockoCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPAHHHUKAX
[lepnieHIuKyIp U HAKIIOHHAS.

47 ITocTpoeHue nepneHuKyIspa U3 TOYKU HA
IPSIMYIO
[lepnieHauKyIsp U HAKJIOHHAS.

48 [TocTpoenue nepneHuKyIsipa u3 TOUKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMEepHEHIUKYIAPAX
(mpsiMasi 1 oOpaTtHasi)

50 Teopema o0 TpEX nepneHANKYISIPAX
(npsimast m oOpaTHas)

51 VYron Mexay CKpeInBaOIUMUCS
IPSIMBIMU
[Touck nepneHANKYISAPHBIX MPSMBIX C

52 MTOMOUIBIO TEPIEHANKYIISPHBIX
IIJIOCKOCTEMN

53 OpToroHajibHOE NPOEKTUPOBAHUE
[Toctpoenue ceueHuit kyoa, MpU3MBL,

54 IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
[Toctpoenue ceueHuit kyda, MpU3MBL,

55 [IPaBUIILHON MUPAMUBI C TIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIIUH

56 CummMeTpusi B TPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTHU. I110CcKoCTH




CUMMETpPUIN B MHOIOTPAaHHUKAX

57

[Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOK U
TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
pPAacCTOSIHUM OT TOYKHU A0 INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pPACCTOSTHUM OT TOYKH JO IMIIOCKOCTH

60

CrniocoObI OMyCTHTH IEPICHTUKYISPHI:
CUMMETpPHUS, CIBUT TOUYKH IO
[apaJuICIbHOMN NPAMOU

61

CaBur 1o HenapauienbHON IPSIMOH,
VU3MEHEHHUE PACCTOSIHUM

62

KoHntposnbHas pabora "B3anMuoe
PaCIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B
pocTpaHcTBe"

63

[ToBTOpEHUE: yroy MexIy NpsSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJILHOM TPEYrOJbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIMBAIOIIMMUCS IPSIMBIMU B
MPOCTPAHCTBE

65

FGOMeTpI/ILIeCKl/Ie MCETOJABI BBIYUCIICHUA
yrijia MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yria

67

[TepnenaukynspHsle I0ckocTH. CBOMCTBA

B3aMMHO ICPIICHAUKYJIAPHBIX IUIOCKOCTE

68

ITpu3Hak neprneHuKyJISpHOCTH
IJIOCKOCTE; TeopemMa 0 MpsiMOr
[IEPECEUYCHUS IBYX IUIOCKOCTEH




NEPIEeHIUKYIJISIPHBIX TPEThEH MIIOCKOCTH

69

[IpssMoyTONBHBIN Mapauieenumne; Kyo;
U3MEPEHMs], CBOUCTBA NPAMOYTOJILHOTO
napajuiesenumnesia

70

Teopema o AuaroHaau NPSMOYTOJIBLHOTO
napajuieJenunesa v cJeJCTBUE U3 Heé

71

CrepeomeTpruecKue U MPUKIAIHbIE
3aJ1auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPSAMBIX U IINIOCKOCTHU

72

IToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajJiesibHble INIOCKOCTH B CTaHIapPTHBIX
MHOIOTpaHHHUKaX

73

[Tapa napaienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccTosiHre OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 TJIOCKOCTH

75

Brruucnenue paccTossHUN MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYJIIPHOM INIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIyia

77

DeMeHTHI cPepUIecKOi TEOMETPHH:
reojIe3nYecKue JMHUHU Ha 3emiie

78

Kontponbnas padora "Yribl u
paccrosiHus"

79

CucremaTtuszanus 3HaHuil "MHoOrorpaHHuk
U €T0 DJIEMEHTHI"




[Tupamuga. Bunsl nupamua. [IpaBunbsHas

80 1
nUpaMua

]1 IIpusma. IIpssmast ¥ HAKJIOHHAS IPU3MBI. 1
[IpaBunbHas npuszma

32 [Ipsamoit napamienenunes, 1
IPSMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Brimykisie MHOTOrpanHuky. Teopema 1
Diliepa
Brinmyxkiblie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TTOJYIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KoHnTtponbHas pabora "MHuororpaHHuku" 1

26 [TonsiTrie BEKTOpa Ha IIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3nocth BEKTOpOB 1

89 [IpaBuiio mapasenenunena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO0 1
PasnosxeHnue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIIHUX B OJHON 1
MJIOCKOCTH

92 CkassipHO€ TPOU3BEJCHUE 1

93 Brruncnenue yria Mexry BEeKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiiiune 3a1a4un ¢ BEKTOpaMHU 1

95 IIpocreiiune 3a1auu ¢ BEKTOpaMu 1

96 [IpocTeiimune 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimue 3aauu ¢ BEKTOpaMHu 1

98 O0600111eH1E U cucTeMaTU3alus 3HaHU| 1

99 O0600111eH1E U cucTeMaTU3alus 3HaHU| 1




100 Wrorosas koHTponbpHas paboTa 1
101 Wrorosasi koHTpobHas paboTa 1
102 O0001IeHEe 1 cucTeMaTH3alus 3HaHUI 1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KIIACC

KoJsn4yecTBo yacos Jlara DJIeKTPOHHbBbIE
ngposbie
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTudyeckne | H3y4eHH 116 bp
Bcero 260ThI A60ThI q oopa3oBaTeJ/IbHbIE
p p pecypcsl
1 IToBTOpenue TeMsl "KoopauHaThl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue temsl "CkaisipHOE 1
IIPOU3BENICHUE BEKTOPOB"
3 IloBTOpEeHMEe TeMbl "Brruncienue yria 1
MEKJly BEKTOpaMHu B MPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOSIIEH Yepe3 ABE TOUKH'"
5 YpaBHEHUE IUIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, 1
yYpaBHEHHUE IJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUpPOBaAHUE
9 JIuHeiiHbIe HEPABEHCTBA, JIMHEHHOE 1
IPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHE METOABI pacuéra yria 1
MEXIYy NMPSIMbIMUA B MHOTOTPAHHUKAX
1 AHanuTu4yecKkue MeTobl pacuéra yria 1
MEXJ1y TJIOCKOCTSIMH B MHOTOTPaHHUKAX
12 @opMya pacCTOSTHUSA OT TOYKH J10 1
IJIOCKOCTH B KOOPJMHATAX
13 HaxoxneHne paccTossHUi OT TOYKH J10 1
TJIOCKOCTH B Ky0Oe




14

Haxoxnenue paccTossHUM OT TOYKH 10
IJIOCKOCTH B IIPABWJIbHOW NTHUpAMUJIE

15

Konrponsnas padora "AHanmuTHueckas
reomerpus”

16

Ceuenus MHOTI'OI'PAaHHUKOB: CTAHAAPTHBIC
MHOT'OT'paHHUKH

17

CeueHus MHOTI'OI'paHHUKOB: MCTOI CJICIOB

18

CGLIGHI/ISI MHOFOI‘paHHI/IKOBI CTaHIIapTHBIe
IJIOCKOCTH, MIEPECEUCHUS IPAMBIX U
IJIOCKOCTEN

19

[TapannensHble MpSIMbIE U TIIIOCKOCTH:
napajuieIbHbIe CEUCHUS

20

[TapanyienpHble NpsIMbIE U MIIIOCKOCTH:
pacy€T OTHOUIEHUI

21

[TapannensHble MpSMbIE U TIIIOCKOCTH:
YTJIbI MEXTY CKPEIIUBAIOLTUMUCS
PSIMBIMU

22

[lepnenukynsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE MTApPhI
MEePIEHAUKYIISIPHBIX TUNIOCKOCTEN U
IIPSAIMBIX, CHMMETPUU MHOTOI'PAHHUKOB

23

[leprienAuKyIApHBIE NIPSMBIE U
IUIOCKOCTH: TeOpeMa O Tpex
NepIeHIUKYIIpax

24

[leprien MKy IApHBIE TIPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JUIMH B
MHOT'OI'paHHHMKAX

25

[ToBTOpEHME: MIoMAAH
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
TIonIaiel, cooOpakeHus MoI00us

26

[ToBTOpEHME: TIIOIIAAN




MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TIonIaiel, cooOpakeHus MoI00us

27

[ToBTOpEHME: MIOIAAN
MHOTOYTOJIbHUKOB, (POPMYJIBI JISI
Ioniaien, cooopakeHus mMoao0ous

28

[Inomany ce4eHuit MHOTOIPaHHUKOB:
IUIONIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
9aCcTH, COOOPAXKECHHSI TTOTOOMS

29

[Tnomaau ceueHnit MHOrOTPaHHUKOB:
IUTOIIAT TOBEPXHOCTEH, pa3pe3aHus Ha
9aCTH, COOOPAKECHHUSI TTOTOOMS

30

Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O06Bém Tema. OOBEM MPSIMOYTOIBLHOTO
napauleenumneaa

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIINH YIJia

33

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesenumnesa

34

HpI/IKJ'IaI[HI)IG 3aaa4M, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa MpAMOYTOJILHOTO
napajjicjacnuicaa

35

O6bEM IpsIMON TPU3MBI

36

CrepeoMeTpHuyecKre 3a7jauu, CBSI3aHHBIE C
BbIUHCIIEHHEM 00BEMOB IPSMOM TPU3MBI

37

[TpuknaaHble 3aauu, CBI3aHHBIE C
00BEMOM MPSIMON TPU3MBI

38

Beruncnenne 005EMOB TE ¢ HOMOIIBIO
ornpenenéuHoro uarerpana. OobsEm




HAKJIOHHOMN MPU3MBI

39 Brraucienne 00bEMOB TeJI C IIOMOIIBIO
ornpenenéHHoro uHTerpana. OobsEm
TUPAMHU/IBI

40 dopmyna 00bEmMa upamuabl. OTHOIICHHE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB ITUPAMUJI C OOITUM YTIIOM

47 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
00bEMaMHU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHuuecKue 3a7jauu, CBSI3aHHBIE C
00BEMaMH MUPAMHUJIbI
IIpuxnanasie 3agauu mo teMe "OO0bEMBI

p
44 Ten", CBsI3aHHbBIE C 00BEMOM HAKIIOHHOM
b

IPU3MBI

45 [Tpuxnanueie 3anaqn no teme "OOBEMBI
Ten", CBSI3aHHBIE C 00BEMOM IITUPAMUIEI

b

46 [Ipumenenne 00bEMOB. Briunciienne
pacCTOSHUS A0 TUIOCKOCTH

47 Konrponsnas padora "O6bém
MHOI'OrpaHHHUKa"
Hunuaapudeckast TOBEPXHOCTb,

48 o0pa3yroIne WIMHIPHIECKON
MMOBEPXHOCTH

49 Humuaap. [IpssMoit kpyroBoM HUIUHAD.
[Tnomaap MOBEPXHOCTH IMIIMHIPA

50 Konnueckas moBepXxHOCTb, 00pa3yoiime
KOHMYECKOU nmoBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
napajuieaIbHOMN MIOCKOCTH OCHOBAHUS

52 Yceuénnslii konyc. M300pakeHue




KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomane 60KOBOM MOBEPXHOCTH U

53 .
MIOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM OBEPXHOCTH H
MIOJTHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpuyeckue 3ajauu Ha

55 JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
IIOCTPOCHUEM CEUEHHH IIMINHAPa, KOHyca
CrepeoMeTrpuyeckue 3aJaun Ha

56 JI0KA3aTeJIbCTBO U BHIYUCIICHHUE,
MIOCTPOCHUEM CeUeHHH IIMINHAPa, KOHyca

57 [TpuknaaHble 3ajauu, CBA3aHHBIE C
IIMJIMHAPOM

53 [TpuknaaHbie 3a7a9u, CBI3aHHBIE C
LIWJIMHAPOM

59 Cdepa u map
[Tepeceuenue ceps! u mapa c

60 miockocThio. Kacanue mapa u cepsl
IJIOCKOCTBI0. By 1 n306paxkeHue mapa
[Tepeceuenue cepsl u mapa c

61 wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBI0. By 1 n306paxkenue mapa

62 VYpaBuenue coepsl. [Tnomans chepsr u eé
qacTen

63 CummMmertpus cepsl U mapa
CrepeoMeTrpuyeckue 3aJauu Ha

64 JI0Ka3aTeIbCTBO U BBIYUCICHHE,
CBsI3aHHbIE CO chepoil U mapoM,
MIOCTPOCHUEM MX CEUEHHH MIIOCKOCTHIO

65 CrepeomeTpuueckue 3aauu Ha

J0Ka3aTcJIbCTBO U BBIYMCJIICHHUC,




CBsi3aHHBIE cO chepoit U mapom,
MOCTPOCHUEM MX CCUCHHI MIIOCKOCTHIO

HpI/IK.Ha,Z[HBIe 3aaa4u, CBA3aHHBIC CO

66 N
cdhepoil u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaH/IaPTHBIE
nmoxoous

63 PaznuuHbIie KOMOMHAIIMY TEN BpAIllEHUS U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70 3agaun no Teme "Tena u TOBEPXHOCTH
BparnieHus"

71 Kontposnbnas padora "Tena u
MOBEPXHOCTH BpalnieHus"

7 O6béM munmuHapa. Teopema 06 00bEMe
TPSIMOTO ITMJTHHJIPA
Brrunciaenue 00bEMOB TEN ¢ IOMOIIBIO

73 ornpenenéHHoro uHTerpana. OobsEm
KOHycCa

74 ITnomaan 60OKOBOH M MOJHON
MIOBEPXHOCTU KOHYyCa
CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C

75 BBIYUCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHycCa

76 [Tpuknanueie 3anaun no reme "OOBEMBI U
TJTIONIAAN NOBEPXHOCTEN Ten"
O0BEM 1mI1apa u MapoBOTO CEKTOpA.

77 Teopema 06 06béMme 1apa. [Lnomans

cdeprl. CTepeoMeTpudecKre 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB




1rapa, IrapoBoOTro CErMeHTa U MIapOBOTO
CeKTopa

78

[Mpuknanueie 3anaqn o Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM TI1apa U
omanbio ceprl. COOTHOMICHUS MEXKTY
IJIOMIA MU TTIOBEPXHOCTEH U 00bEMaMK
MMOIOOHBIX TEI

79

[TogoOHBbIe Tena B MPOCTPAHCTBE.
N3menenne o6béMa npu mogo0ouu.
CrepeoMeTpHuuecKre 3a7jaui, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U IUTOMIAeH
IMOBEPXHOCTEU

80

KonTponbnas padota "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYIJIbIX TEI"

81

JIBrxenus npoctpancTBa. OTOOpaKeHHUS.
JIBm>keHus 1 paBeHCTBO Guryp. O0me
CBOICTBA IBHKEHUI

82

Buel nBukeHuid: napauienbHbIN
MePEHOC, LIEHTpaIbHasi CHMMETPHS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus noxoodus. [psmas u
ctepa Diinepa

84

FCOMeTpI/I‘IeCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUXKCHUS

&5

Kontponbnas padota "BekTops! B
pocTpaHcTae”

86

Oo6o06maromee noropenue 11 noHATUi u
METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHU:
"[lapaJiiesibHOCTh MPSAMBIX U IJIOCKOCTEN
B ITpocTpaHcTBe”




87

O6o6maromiee moBTopeHue 11 moHaTHii 1
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUIL:
"BekTopsl B mpocTpaHcTae”

88

Oo6o06maromee noropenue 11 noHATU U
MEeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATH3aLUsl 3HAHUIL:
"BekTopsl B npocTpaHcTse"

&9

Oo6o6maromiee moBTopeHue 11 moHATHIA 1
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMaTH3aI1sl 3HAHUIL:
"O6beM MHOTOTpaHHUKA"

90

O6o06maromee noBropenue 11 moHATH U
METOJI0B Kypca reoMmetpun 10—-11
KJ1aCCOB, CHCTEMaTH3aIlis 3HAHUIM:
"O0beM MHOTOrpaHHUKA"

91

O6o0maromee moBTopeHue 11 MoHATHI 1
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMATHU3AIMs 3SHAHUMN:
"ITnomaau MOBEPXHOCTH U OOHEMBI
KpYTJbiX Ten"

92

O6o6maromee moBTopeHue 11 moHATHI 1
MeToA0B Kypca reomeTpun 10—11
KJIAaCCOB, CUCTEMATHU3AIMs SHAHWMN:
"[momanu MOBEpXHOCTU U 0OBEMBI
KpYTJbIX Ten"

93

HToroBasi KOHTpoOJIbHAsI paboTa

94

HTorosasi KOHTpOJIbHAs paboTa

95

[ToBTOpEeHmEe, 06001IeHUE U
CHUCTEeMaTU3alus 3HaHUI

96

WcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ posib B pa3BUTUHU




COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBbIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHs CTEPEOMETPUH KaK
HayKH U €€ POJib B pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHs CTEPEOMETPUH KaK
HAayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero o001ero 06pa3oBaHus

['eomerpus

7.1

OHGpHpOBaTL TMOHATHUAMU: TOYKA, IpsAMasd, IMJIOCKOCTb

7.2

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATHSAMHU: MApPAJUIEIBHOCTh M HEPHEHAUKYJISAPHOCTD
IPSIMBIX U IJIOCKOCTEH

7.4

KrnaccudunupoBaTs B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHSMH: ABYTPAHHBIM YroJl, TPaHU JBYI'PAHHOIO YIJIa,
pedpo IBYTpaHHOTO YIJia, JIMHEWHBIM yToJI ABYTPAHHOTO YIJIa, TpajycHas
Mepa ABYTPAHHOTO yria

7.6

OHCpI/IpOBaTB MNOHATUAMHA: MHOTOI'PAaHHHK, BBIHYKHBIﬁ n HCBBIHYKJ'IHﬁ
MHOT'OI'paHHUK, 3JICMCHTEI MHOI'OI'paHHUKaA, HpaBI/IJILHI)If/i MHOTI'OI'paHHUK

7.7

PacriozHaBaTh OCHOBHBIE BHJbl MHOI'OIPAHHUKOB (MHpamMujaa, IMpU3Ma,
IPSIMOYTOJIbHBIN Napasuiesnenunes, Kyo)

7.8

KHaCCI/IQ)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHMHA JJIA
KHaCCI/Iq)I/IKaIII/II/I (BI)IHYKJ'II)IC M HCBBIITYKJIBIC MHOI'OI'PpaHHUKH, ITPAaBUJIBHBIC
MHOT'OT'paHHUKH, ITPAMBIC M1 HAKJIIOHHBIC ITPU3MBI, napannenennnez[bl)

7.9

OHCpHpOBaTL MNOHATHUAMU: CCKYIIAA IIJIOCKOCTh, CCYCHNEC MHOT'OTPAHHHUKOB

7.10

OOBACHATH MPUHIUIBI MOCTPOCHHSI CEUEHUH MHOTOTPAHHHUKOB, HCIIOIb3Ys
METOJI CIIEIOB

7.11

CTpOI/ITI) CCUCHUA  MHOTI'OT'paHHUMKOB METOJAOM  CJICAOB, BBIINIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

PemraTe 3aa4M Ha HaXO0XICHHUEC I'COMCTPUYCCKHUX BCJIMYUH I10 06pa3uaM
Wi aJroputMamM, HNPHUMCHASA H3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI IIpU
pEeIICHUN CTaHAAPTHBIX MAaTEMAaTHUYCCKUX 3aaa4 Ha BBIYHCIICHHUC
paCCTOSIHI/Iﬁ MCKAY ABYMs TOYKaMH, OT TOYKHU O HpHMOﬁ, OT TOYKHUIOO
IIJIOCKOCTH, MCXKAY CKPCIIMBAOINUMHUCA MTPAMBIMHA

7.13

Pemate 3ajaun Ha HaXoXKAECHUE I'€OMETPHUYECKUX BEJIMYMH IO 0Opasuam
WIM aNropuTMaM, IPUMEHSsS W3BECTHBIE AHAIUTUYECKUE METOABI IIPU
pEIICHNN CTaHAAPTHBIX MAaTEMATHYECKHUX 3a7ad Ha BBIYHMCICHHUE YIJIOB
MEXJy CKpEIIMBAIOIUMUCS NPSIMBIMU, MEXKIY HpSIMOW U IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMHM, JBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,
MUpaMuia) ¢ TpPUMEHEHHEM (QOPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU MOTO0OHBIX MHOTOTPAaHHUKOB




OnepupoBaTh MOHATUSAMHU: CHUMMETPHsSI B IPOCTPAHCTBE, LIEHTP, OCh H

7.15
IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI
W3BnekaTb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, NpeaCTaBICHHYIO Ha
yepTexxax U pUCYHKaxX
[TpumensTh reoMeTpuueckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEIojararoluX HECKOJbKO IIIaroB pELICHHS, €CJIH YCIOBHUS
IPUMEHEHHUS 33J1aHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
) KOMMYHHUKAIIMOHHBIE CUCTEMbI IPU PEHIEHUN CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoauTh NpUMEpHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NpPHUpPOAE U
) KU3HU, paclIO3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpyMeHsITh MOJIy4eHHbIE 3HAHMSI HAa NMPAKTHKE: aHAJIM3UPOBAaTh peallbHbIE
CUTYyAallUM U MPUMEHATh U3yUYEHHbIE TIOHATHUS B IPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHUYeCKU CPOpPMYJIUPOBAHHON MPOOIEMBbl, MOJEINPOBATH pealbHbIE
7.20 CUTyallUM Ha $3bIKE TEOMETPHUM, HCCIEI0BAaTh IMOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUH U TEOpeM, ammapara aareopsl,
pemiaTh  MPAaKTHYECKWE  3aJaud,  CBA3aHHbIE C  HAXOXKICHHEM
Te€OMETPUUYECKUX BEJIUMYUH
11 KJIIACC
Kon .
HDOBEDSEMOL0 IIpoBepsieMble IpeAMeTHbIE Pe3Y/JIbTATHI 0CBOEHHS OCHOBHOM
poBep o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o0mero 00pasoBanus
pe3yabTara
6 ['eomeTpus
OnepupoBaTh MOHATHAMU: IMIHMHIpPUYECKas MOBEPXHOCTh, 0Opa3yrolue
6.1 OWIAHAPUYECKON TOBEPXHOCTH, UWIWHIAP, KOHWYECKas IOBEPXHOCTb,
o0pasylonye KOHUYeCKol MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 Pacnio3HaBath Tena BpameHus (IHIMHADP, KOHYC, cdepa u map)
6.3 OOBsICHATH cCIOCOOBI OJTYYSHHUS TeJl BPALICHHUS
6.4 KnaccuduimpoBarh B3auMHOE PacloiokeHHe cephl U IIIOCKOCTH
OnepupoBaTh NOHATHAMMU: ILIAPOBON CETMEHT, OCHOBAHHME CEIMEHTA, BbICOTA
6.5 CEerMeHTa, IIapOBOM CII0M, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IAPOBOM CEKTOP
6.6 Berumcnsate 00BEMBI M TUIOMIATM  TMOBEPXHOCTEH Tell  BpaIeHUS,
' T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyIT
OnepupoBaTh TOHSITUSIMHM: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy U
6.7 OIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUs
6.8 BbryncnsaTe COOTHOLIEHHSI MEKIY IJIOMIAASMH MMOBEPXHOCTEH U 00BEMaMu
' MOA0OHBIX TEJ
6.9 N300paxaTts u3zydaemble QUIypbl OT PyKM M C HPUMEHEHHUEM IPOCTHIX
' YEPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE  (BBIHOCHBIE) TJIOCKME YEepPTEeXKU M3  PHUCYHKOB IPOCTHIX




00BEMHBIX (QUTYp: BHUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
BpaIlECHUS

6.11

W3BnekaTb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HH(GOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NpeACTaBICHHYIO Ha
yepTexxax U pUCYHKaxX

6.12

[TpumensTh reoMeTpuueckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEAIOoJIararolluX HECKOJIBKO IIaroB pEIICHHS, €CIU YCIOBUSA
IPUMEHEHHUS 33J1aHbl B IBHOH (opme

6.13

OnepupoBath NOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIHOJIHSITL I[eﬁCTBHSI CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BCKTOpOB Hu
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHHU
o0amaroT

6.15

[IpuMeHsITh IpaBUIIO NapajuIeIeNuIe/1a IPY CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTL IMOHATHUAMU: ACKAPTOBBI KOOpAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOYJIb BEKTOpPA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCXKAY BCKTOpPaMH, CKaAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLBIC U
KOMILJIAHAPHBIC BEKTOPLI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IPOU3BCACHUC BCKTOPA HA YHUCIO, YI'OJ
MCXKAY BCKTOpPaMH, CKaJAPHOC MNPOU3IBCACHHC, paCKIIaAbIBaTbhb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BEKTOPAM

6.18

3aI[aBaTB IIJIOCKOCTb YPABHCHHCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemiate HpOCTCfIH.IPIC TCOMCTPHUYCCKUC 3a/la4d Ha IMPUMCHCHUEC BCKTOPHO-
KOOPJMHATHOTO METOda

6.20

PemraTs 3aa4u Ha J0Ka3aTCJIbCTBO MAaTEMAaTUYCCKUX OTHOIICHUN H
HaxXOKIACHUC TCOMETPUUYCCKUX BCIIMYUH II0 o6pa3uaM WK aJlrOpuTMam,
IIPpUMCHAA HN3BECTHBIC METOJbI npu PEICHUN CTaHJAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

HpI/IMeHSITL HpOCTCI\/'IH_II/Ie nporpaMMHbBIC  CpCACTBA U  JJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPH PCHICHUHN CTCPECOMCTPHUICCKHUX 3a1a4

6.22

[IpuBoauTh HpUMeEpbl MaTEeMaTHMYECKHUX 3aKOHOMEPHOCTEH B MpUpPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH NOJTy4YEHHBIE 3HAHUS HA INPAKTHKE: aHAJIU3UPOBATh PEaJIbHbIC
CUTYallMU U NIPUMEHATHh U3yYEHHBIE TIOHATHA B IIPOLIECCE MTOMCKA PEILIECHUS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHOM MPOOIEMBI, MOJICIUPOBATh pPeabHbIE
CUTyallUd Ha S3bIKE T€OMETPHUM, MCCIIEN0BaTh IOCTPOECHHBIE MOJEIU C
MCTOJIb30BAHUEM T€OMETPUUYECKHUX TOHATHIA M TEOpeM, ammapara ajureopsl,
pemiatb  NPaKTHYECKUE  3aJaud,  CBA3AHHBIE C  HAXOXKICHUEM
T€OMETPUYECKUX BEIUYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kox
7

HpOBepHeMbIﬁ IJIEMEHT COACPRKAHUA

I'eomeTpus

7.1

OcHOBHBIE MOHATHUA cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

7.2

B3anMHoe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, NapaliesIbHbIE
N CKPCHIMBAIOIIHECA  MPSMBIC. HapaJIJICJIBHOCTB IpAMBIX U MIOCKOCTEH B
IIPOCTPAHCTBE: NapaJjIebHbIE MpPsSMbIE B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSMBIX, MapaUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, YIrojl MEXIy HpsIMbIMH B mIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajulesibHble TUJIOCKOCTH, CBOWMCTBA MapaJUIelbHbIX IUIOCKOcTel. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IJIOCKOCTH: TeTpa’Ap, KyO, mapasuiesenurne],
MTOCTPOEHUE CEUCHUI

7.3

IlepneHuKyIsApHOCTE MNpPSAMONM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIE IIpPsSMBIE B
IIPOCTPAHCTBE, NMPSMBIC MapajUIEIbHbIE U MEPIEHAUKYISPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHANKYJSIPHOCTH NMPSAMON U IFIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHANKYJISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIoJl MEXKIY MPSIMOU U INIOCKOCTBIO, JBYTPAHHBIN
YIoJj, JUHENHBIN yTroi ABYIPAaHHOrO yria. [lepneHauKkysp U HaKIOHHBIE: pacCTOSHUE
OT TOYKHM J10 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOI 70 MJIIOCKOCTH, MPOEKIHs (GUTYphl Ha
IUIOCKOCTh. [lepreHuKyIIpHOCTh IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH JIBYX
1ockocTel. Teopema 0 TpExX nepneHAuKyJIsIpax

7.4

[ToHsiTHE MHOrOIpaHHHKA, OCHOBHBIE JJEMEHTBI MHOIOIPDAaHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOI'DAaHHHMKM, pPa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
Opu3Ma, TpaHU W OCHOBAHMS IPHU3MBI, NpsiMasi M HAKIOHHAs NPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTh Npu3Msbl. [lapamienenumnen, NpsMOyTroiIbHbIA apaJuIeenunes u
ero csoictBa. Ilupamupa: n-yronbHas nupamuzna, TpaHd U OCHOBAaHHE ITUPAMHUIBIL,
OOKOBasi M TOJHas MOBEPXHOCTb NMHUpPAMUAbI, MpaBUJIbHAsI M yCEUEHHAs NUPaMUJA.
OnemMeHTsl Npu3Mbl M nupaMmuibl.  IIpaBuibHBIE MHOrOrpaHHMKH: IIOHSATHE
[IPAaBWJIBHOTO MHOIOIPAHHUKA, IpaBWIbHAs MpU3Ma M MpaBWIbHAs NHpPaMHUIA,
npaBUiIbHAs TpEyrojibHas NMUpaMuJa U NMpaBWIbHBINA TeTpasap, Kyo. IIpencrasienue o
IPABWIBHBIX MHOTOIpAaHHUKAX: OKTa’Jp, JAoAeKa’ap U ukocadapyrue CeueHus
IIPU3MBI U TUPAMUbI

7.5

CI/IMMeTpI/IH B MIPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
DeMEHTHI CUMMCTPUHU B nupamMuaax, napajjiejacnuicaax, IMpaBUJIbHBIX
MHOTI'OI'PAHHUKAX

7.6

Bbluuciienne »1eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSIMON MPU3MBI, TUIOIIA/ (b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM mpu3Msbl. [11011a16 O0KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHONW MUPAMMIBI, T€OpEMa O IUIOMAIN YCEYEHHOM NMUpaMUIBL.
[Tonsitue 06 00béMe. OOBEM MUPaMUABI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHHS] MEXAY IUIOMIAISIMU MMOBEPXHOCTEH,
00BéMaMu TTIOTO0OHBIX TEN




11 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 ['eomeTpust

Hunuaapudeckass MOBEPXHOCTh, 00pa3yIoNIMe IHINHIPUYECKONW MOBEPXHOCTH, OCh
6.1 MUIMHAPUYECKOW TOBEpPXHOCTH. [lwmmHAp: ocHOBaHHWS W OOKOBas IOBEPXHOCTb,
o0pa3yromias ¥ 0Ch, TUIOMIAIb OOKOBOH U MOJHON OBEPXHOCTH

Konnueckasi moBepxHOCTh, 00pa3yroiine KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYecKol moBepxHocTU. KoHyc: ocHOBaHME M BepllnHa, oOpa3yromias U OcCh,

6.2 IUIOIIA b OOKOBOW W TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue u
BBICOTA, OCHOBAaHMsI U OOKOBas IOBEPXHOCTh
Cdepa u map: ueHtp, paguyc, IuameTp, IIomaas nopepxHoctu chepsl. Bzanmuoe

6.3 pacriosioskeHue cepbl U IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOmaab
chepsl

6.4 H306paxeHne Tei BpalieHus Ha IWIOCKOCcTH. Pa3BEpTka nuamHapa u KoHyca

6.5 KoM6unammu tei BpaieHusi ¥ MHOTOrpaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN OKOJIO

cdepsl, cepa, BOUCAHHAS] B MHOTOT'PAaHHUK, WJIH TEJIO BPAICHUS

[Tonsitne 06 00BEMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEMe
6.6 NPSIMOYTOJIBHOTO TMapalijieNienuneaa u cieacTBus uz He€. O0bEM nUIUHApa, KOHYycA.
O6béM 1mapa U mIoIma b chepbl

[Tono6uble Tena B mpocTpancTBe. COOTHOUICHUS MEXTy IUIOIIAIIMU TOBEPXHOCTEH,

6.7 N
00bEMaMU MOT0OHBIX TeJ

CeueHuss mwinHApa (MapajulebHO U NEPHEHIUKYISPHO OCH), CEYEHHs KOHyca

6.8
(mapajuienbHOE OCHOBAHUIO U MPOXO/sIIEe Yepe3 BEPILUHY), CEUEHHUs I1apa

BexTop Ha miockocté u B mpoctpaHcTBe. CloK€HHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

6.9

[IpsmoyronbHast cuctema KoOpAuHAT B IpocTpaHcTBe. KoopamHaTel BekTopa.
[Ipocreiimne 3amauym B KOOpAMHATaXx. YTON MEXIAy BekTopamu. CkanspHOe
IIPOU3BE/ICHUE BEKTOPOB. BbIUuMcIeHME YITIOB MEXIY MNPSMBIMH M IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIIEHUU T€OMETPUYECKUX 3a/1a4

6.10

HOACHUTEJBHAA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTAaTUCTHKA» YIIIyOJIEHHOTO YpPOBHS
SBIISIETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca
yIiyOJIEHHOTO YPOBHS Ha YPOBHE CpeHEro 0011ero oopa3oBaHus. YUeOHbIN Kypc
npeaHa3HavyeH Juisi opMUpOBaHUS Y OOYyHAOIIMXCS CTATUCTUYECKON KYJIbTYpbl U
ITIOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEH KaK MATEMATUYECKOTO MHCTPYMEHTA JUIS
W3YYCHUS! CIIy4alWHBIX COOBITHMH, BEIWYMH W TpolieccoB. [Ipu m3yueHun Kypca
o0OoramarwTcsi NpPeJCTaBlIeHUs OO0Yy4alolUXcsi O METOJax  HUCCIEeI0BAHMS



U3MEHYMBOTO MHpA, pa3BUBACTCd I[OHMMAHUE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHUWE 3HaHWM,
MOJIYYEHHBIX [PU U3YyYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3zoBaHus, U
Ha pa3BUTHE NPEACTABICHHUN O CIy4alHbIX BEIUYMHAX M B3aMMOCBS3IX MEKIY
HUMH Ha BaXXHBIX MPHUMEpPAX, CIOKEThl KOTOPBIX MOYEPIIHYTHI U3 OKPYkKAOIIETO
mupa. B pesynbrare y oOydaronmxcst JOJKHO ¢(hOPMUPOBATHCS MPEACTABICHHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIUX MaTeMaTHUYECKUX MOJEISAX, UCTIOIb3yEeMbIX
JUIS ~ ONHUCAHWs  AHTPOIIOMETPUYECKUX U JIeMOrpauueckux  BEJIMYUH,
MOTPENIHOCTE B pa3iuYHble POJAa HU3MEPEHUSX, IJIUTENbHOCTH OE€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U MPOLECCOB
B oOmecTBe. YUeOHBIH Kypc SBIsSeTCS 0a30i 11 OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIUMBIX CHEIMATIUCTaM HE TOJbKO MH)KEHEPHBIX
CHEUHUAIBHOCTEW, HO TaKKE COLHMAIBHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBPEMEHHbIE OOIECTBEHHBIE HAYKU B 3HAYUTEIBHOM MEpE UCIOJIb3YIOT amnmnapar
aHanu3a OonblIMX MAaHHBIX. LleHTpalbHYI0 YacThb ydeOHOro Kypca 3aHHUMaeT
0OCy)KJIeHHE 3aKoHa OOJBIIMX YHuCel — (PyHIAaMEHTaJbHOTO 3aKOHA MPHUPOJIBI,
MMEIOILIETO MATEMAaTHYECKYI0 (POpPMATTU3ALIMIO.

B cooTBeTrcTBHM C yKa3aHHBIMM LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIACIIEHBI OCHOBHBIE
coaeprkaTesbHble JIMHUU: «CiydaiiHble cOOBITUS U BEepOATHOCTU» U «CirydaiiHble
BEJIMYUHBI U 3aKOH OOJIBILIUX YHUCEI.

[IoMuMO OCHOBHBIX JUHUH B y4€OHBII KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpa¢0OB U TEOPHUM MHOXKECTB, HEOOXOAMMBIE [UIsI MOJHOLIEHHOIO OCBOCHHUS
MaTepuaia JAaHHOrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYECKHX Y4YEOHbIX
KYpCOB.

Copepxxanne nuHMM «CiydaiiHble COOBITHSI U BEPOSITHOCTUA»  CITY>KHT
OCHOBOW JIsi (DOPMHUPOBAHUS TIPENICTABICHUNA O paCHpeeNIiCHUU BEPOSTHOCTEH
MEXAY 3HAYCHHUSMHU CIIy4alHbIX BEIMYHUH. BaKHYIO 4acTh B 9TOM COAEP/KATEIbHOM
JIMHUY 3aHUMAET U3yYEHHE TEOMETPUUYECKOTO U OMHOMHUAIIBHOTO pacipeieieHui u
3HAKOMCTBO C UX HENPEPBIBHBIMH AHAJIOTAMU — ITOKA3aTEIbHBIM U HOPMAJIBHBIM
pacrpeneneHusIMHU.

Tembl, CBsSI3aHHBIE C HENPEPBIBHBIMU CIIyYallHBIMM BEJIMYMHAMH U
pacnpeneneHus MU, AaKUEHTUPYIOT BHHMMaHUE OOYyYalolMXCsi Ha OINHCAHUM U
U3YYEHUU CIy4YalHbIX SBJIEHUN C MOMOILIBIO HENMpEPbIBHBIX (hyHKIM. OCHOBHOE
BHUMAaHUE YEISAETCS NT0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPENCIICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIBHOE H3YyUEHUE CBA3H
MEXKIy CIy4YalHbIMH BEJIMYMHAMU MW OINMCAaHHE OTOM CBSI3M C IOMOUIBIO



KOA(pGUIIMEHTa KOPPEISLUU U €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJZIEpKaHMsl pa3BUBAIOT TEMY «JlHuarpaMMbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsl, © BO MHOI'OM OIMPAIOTCS Ha CBEACHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaep)kaHWs, KOTOpPBIMA — NIpeiaraercs  Ha
O3HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBJISIETCSl AKTyaJIbHBIM Ui OyAyIIMX aOUTYpPHUEHTOB, MMOCTYIAOUIMX HA YYEOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICUXOJIOTHEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kxypca «BeposTHOCTP M CTaTHCTHKa» Ha
yriyOJieHHOM YpoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 wgaca (1 wac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezleno).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBsa3ublii rpad, myTH B rpade: Hukibl U nenu. CteneHb (BaJeHTHOCTD)
BepmuHbL. ['padsr Ha uiockocTu. JlepeBbs.

CayyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (MCXO/bI). BepodaTHOCTh ciydailHOro coObITHsS. biu3ocTh 4acToThl U
BEpOSITHOCTU ~ coObITHil.  CiydailHble ~ ONBITBI  C  PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMHU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: IIEpeceUeHre, 00bEeTMHEHUE, IPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTE.

VYcnoBHass BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. JlepeBo cirydallHOTO
skcniepumenTa. Gopmyia nosHou BeposTHOcTH. Popmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCTIBITAHUE), YCIIEX U Heyaauda. HezaBucumbie
ucnbiTanus. Cepust HE3aBUCUMBIX MCIBITAHUM A0 IepBoro ycmnexa. [lepectanoBku
u (akrtopuan. Yucno coueranmit. TpeyrompHuk Ilackana. ®opmyna OunHoma
Herorona.

Cepust He3aBUCHMMBIX ucnbiTaHuM beprymiu. Cnydaiinbli BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenue  BeposTtHocte.  Jluarpamma
pactpenenenus. Onepanuu Haj ClIy4dyallHbIMH BeIMYMHAMU. buHapHas cinydaiiHas
BennunHa. [Ipumepsl pacnpeneneHuii, B TOM UHCIE€ TE€OMETPUYECKOE U

OMHOMHAIBHOE.
11 KJIACC

CoBMecTHOE pachpenesieHHe JByX CIy4dalHbIX BeaudyuH. HezaBucumbie
CIIy4YalHbIE BEJTUYHUHBI.

MaremaTuueckoe OXHUAaHUE CIIydyalHOW BEIHUYUHBI (paclpeiesieHus ).
[IpuMepbl TPUMEHEHUS] MaTeMaTUYECKOrO0 OXKUJaHWs (CTpaxOBaHHE, JIOTEpes).
MaremaTuyeckoe OxuaaHue OMHAPHOW CIIyyallHOW BeNWYMHBI. MaTemaTH4yecKoe
OXMJAHUE CYMMBI  CIy4alHBIX BEJIUYMH. MaTeMaTH4ecKoe  OXKUJIAHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO PacpeeIICHUIA.

Jucnepcus ¥ CTaHAZAPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYHHBI
(pacnpenenenus). Jlucnepcus OMHAPHOW CIydaiiHOW BeIMYMHBL. MaTemMaTuueckoe
OXXUJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucrnepcuss W CTaHAAPTHOE OTKIOHEHUE T€OMETPUUYECKOTO
pacrpeneneHusl.



HepasenctBo UeOwniméBa. Teopema Uebniméa. Teopema bepuymnu. 3akon
OoNpIIMX  4ucel. BbIOOpOYHBIM  MeTOn — HccieaoBaHuil.  BeiOopodHbie
xapakTepucTuku. OIleHUBaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM.
IIpoBepka mpocTeNIMX TUIOTE3 C TOMOIIBIO U3YYEHHBIX PACITPEICICHUM.

HenpepeiBHble ciyvalinble Benu4yuHbl. [Ipumeppl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMepHOE paclpeleseHue M €ro CBOMCTBA.
3agauu, NPUBOAILINE K TOKA3aTEIIbHOMY PACIpPeIeIICHUIO. 3aauu, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeneseHuIo. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pachpeaeneHus, PyHKIU MIIOTHOCTH BEPOSTHOCTH HOPMAIHHOTO
pactpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeICTICHUs.

ITocaenoBaTeIbHOCT,  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajauw,
MpUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaiiHeix BenuwduH. KoddduimeHt auHEHHOM
koppensiiud.  CoBMeCTHble  HAOMIOACHHUS  JBYX  BEIUYHMH. BBIOOpOUHBII
kod(phunueHT Koppenanuu. Paznuune Mexay JMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHas1 perpeccrs, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOr0  OOIIeCTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLEeyp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMO/ICHCTBOBAaTh C COIIMAJIBLHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHUICKOIro Haponaa, c(hOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUH HAyKHM U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyXJICHUH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMUHbIX BUIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTAaHHME, COAIAHCUPOBAHHBIN PEXKUM 3aHATUM U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJOPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodECCUOHAIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oymymielt mpodeccurn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4YeOHbIC 1eiCTBUA

ba3oBrble 1oruyeckue qeicTBUA:

BBISBJISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHHH MEXAYy TMOHATUSIMH, (OPMYJIUPOBATH
OIpEJENICHMS] IOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIIH3A,;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPeoOpPa3oBBIBATH  CYXKJICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOEHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JleJlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BHICTPAUBATh apPTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh CMoco0 pemieHus YydeOHOM 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUHA C  Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrblie uccienoBare/ibckue AeiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUS

Oomenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
HeNsAMH OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAX, aBaTh IOSCHEHUS [0 XOAYy PELICHHs 3aJayH,
KOMMEHTHPOBATH ITOJy4YECHHBIW pE3yJIbTAT;

B X0/€ 0OCYXJIE€HHUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI,
npo0JieMbl, peulaeMol 3aJauyd, BbICKA3bIBaTh WJEHM, HAllEJIEHHbIE HA IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXACHHUSA C CYXACHUSMH JPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh PAa3jIMYMe€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IIPEICTABIIATh PE3YJIbTAThl PEIICHMS 331a4M, DKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMPAaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
MIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kinacca oOyyvaromnuiicst Hay4uTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSMU: Tpad, MIOCKUU rpad, CBI3HBIN Tpad,
nyTh B Tpade, 1enb, UK, JePEBO, CTENEeHb BEPIIUHBI, JIEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYyYalHBIA HKCIEPUMEHT (OIIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIydaliHOe COOBITHE (IJIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  OMbITA, HAXOJWUTh BEPOSTHOCTH COOBITUM B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaxoJUTh U (POPMyIUPOBATH COOBITHS: TEpeceueHrue, O0bEIUMHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOIOJOKHOE JAHHOMY, MHCIIOJIB30BATh JHArPaMMBI
Diinepa, KOOPIMHATHYIO TIPSIMYIO JIJIsl PEIIeHUs 3ajad, MOJIb30BaThCs (HOpMYIIOit
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX M TPEX CIIy4alHBIX COOBITUH;



ONEpUPOBATH  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOTO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO TpaBUIa YMHOXKEHHUS, AepeBa
CIIy4ailHOrO0 OMbITa, HKCIOJb30BaTh (POPMyYIy MOJHOW BEPOATHOCTH, (HOPMYIY
baifeca pu pemiennu 3a7a4, OnpeaesTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OpraHM3aluy CIYYaitHOTO HKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJBI ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  OMBIT
(ucnibiTaHue), ycrex M HeyJadya, He3aBUCHUMbIE HUCIBITAHMS, CEpUsl UCIBITaHW,
HaXOJUTh BEPOSTHOCTH COOBITUI: B CEpPUM MCHBITAHUWA 1O MEpPBOrO ycnexa, B
CepUH UCTIBITAaHUN bepHyIIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BENWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMHUAIbHOE paclpeieeHHe.

K koniy 11 kiacca oOyJaronuicst HAy4uTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACIpPEIECIEHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO PacCHpeAesieHUs JABYX CIy4YalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCICHUS KaXIO0M BEIUYMHBI, OIPEACICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OKUJAHUS CIy4alHOU
BEJIMYMHBI (pacnpeereHus), IPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OKHMJIaHUS
IOpU PELIEHUH 3a/lay, BHIYUCIATh MaTEMaTHUYECKOE OXKUAAHHE OMHOMHUAIBHOTO U
F€OMETPUYECKOTO PaCIpEEICHUN;

CBOOOJTHO OIEpPUPOBATh MOHIATUSAMU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IUCIIEPCHUM CIIyYaWHON BEIWYUHBI
(pactipenesieHHs) NIPU PEIIEHUM 3a]a4, BBIYUCIATH JMCIEPCHUI0O M CTaHJIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUAIILHOTO PacTpe/IeIeHHH;

BBIYKCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOW BBIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYNHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakrepuctukaMm. OneHUBaTh BEPOSITHOCTH COOBITHI M MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, NOJIb3YSCh U3YYEHHBIMU PACIIPEACIICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3aeioB U TeM K I (uudpossbie)
B NPOrpaMmblI Bcero O: TPOILHbIE pa;canecml o0pa3oBaTe/bHbIC
padoThI e padoThblI pecype
1 DneMeHTsl Teopuu rpados 3
) CiyvaiiHble OTBITHI, CITy4aliHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJi MHOKECTBaMU U
3 coObITHsIMH. CI0KEHNE U YMHOXKEHUE 5
BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCT.
HesaBucumblie cOOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocne10BaTeNbHBIX UCIIBITAHUI.
5 Ucnbrranus bepuynnu. CinydaiiHbIi BEIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CayualiHble BEJIMUUHBI U paclpeeacHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne i/ E:;l:;zl;ﬁ:::me PAIIEION M TEM Beero Konrpoabusbie | IlpakTnuecku gg;g? o(:sBalengu e
padoTshI e padoThbI pecypeb
3aKkoH OOJIBIIMX YUCET 5
2 DJIEMEHThI MAaTEMATUYECKON CTAaTUCTUKU 6
HenpepeiBHbIE Ciy4aiiHbIE BEIUYUHBI
3 (pactipenenenus), moka3aTeabHOE U 4
HOpPMAJIBHOE PaclpeeIeHUs
4 Pacnpenenenue Ilyaccona 2
5 CBs13p MEXly ClTydyallHBIMU BEJTMYMHAMU 6
6 O06001IeHNE U CHCTeMaTH3allus 3SHAHUN 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







INIOYPOYHOE IINTAHUPOBAHMUE
10 KITIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTsbI

IpakTnyeckue
padoThI

Jara
U3y4YeHH
|

DJIeKTPOHHBbIE
nugpossie
oOpa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HbI rpad, npencraBieHue
3a/1a4d ¢ TOMOIIBI0 rpada

Crenens (BaJIeHTHOCTD) BeplIuHBL. [1yTh
B rpade. Llenu u HUKIBI

I'pads! Ha mockocTu. [lepeBo
CIIy4ailHOT O SKCIEPUMEHTA

Cry4aifHple SKCTIEpUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITUS. DIIeMEHTaPHbBIE
cOOBITHS (MCXOJTBI)

BeposTHOCTB Cily4aitHOTO COOBITHS.
BepositTHoCTH COOBITHI B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB citydaliHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

[lepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITUH, TPOTUBOIOJIOKHBIE
coObITus. PopmyIia CI0KEHUS
BEPOSATHOCTEMN

VYcinoBHas BEpOATHOCTb. Y MHOKEHHUE
BepossTHOCTEN. DopMyIia yCIoBHOM
BEPOSITHOCTH

YcnoBHas BEpOATHOCTb. Y MHOYKEHHUE




BeposATHOCTE. DopMya yCIOBHOM
BEPOSITHOCTH

10 DopMyia MOJHON BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucumeie
COOBITUS

12 KomOuHaTopHO€E paBUIO YMHOKEHHUSL.
[lepecTaHoBKU U pakTOpHAT

13 Yucno coueranuid. TpeyrojbHUK
[Tackasns

14 ®dopmyna buaoma HeroToHa
Kontponbnas padora Nel: "I'padswi,

15 BEPOSITHOCTH, MHOXKECTBA,
KOMOHMHATOpUKa"
buHapHBI ciydaiiHbIN ONIBIT
(ucnbITanue), ycrex U Heynaya.

16 He3aBucumsble ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH /10 IEPBOTO
ycnexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NEPBOro ycrexa

13 Cepust HE3aBUCUMBIX HCIIBITAHUM
bepuysm

19 CayvaiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTHU

20 [TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX TaOJIHIL
Canyuaiinas BennuuHa. Pacripenenenue

21 BeposATHOCTEH. J{narpamma
pacnpeeneHus

2 Onepanuu Haj ciydailHBIMU

BesnnurHamMu. [IpumMepsl pactipeieIeHui.




bunapnas ciyyaliHasi BeTM4uHa

['eomeTpuyeckoe pactpeaeieHue.

23 1
buHoMuanbHOE pacnpeeneHue
MareMatnueckoe 0:KMIaHNUE CIIy4alHOU

24 BeJIMUUHBL. COBMECTHOE pacmlpeiesiCHUE 1
JIBYX CITyYalHbIX BEJIMYUH
He3aBucumeble ciryyailHblE BEJTMYUHBI.

25 CBoiicTBa MaTEMaTUYECKOTO OKHJIAHHUS. 1
MaremaTrueckoe OXuJTaHne OMHAPHOM
CJIy4ailHOM BEJTMYUHBI
MareMatuueckoe 0)XKHIaHHUe

26 TeOMETPHUUECKOT0 U OMHOMHUAIBHOTO 1
pacnpeneneHuit

27 Jlucnepcus M cTaHIAPTHOE OTKJIIOHEHUE 1

28 Jucnepcust OuHapHOU Ciy4aifHON 1
BeinnurHbl. CBOWCTBA AMCIIEPCUU
Marematrnueckoe OKuaaHue

29 IIPOU3BEJCHUS U JUCTIEPCUS CYMMBI 1
HE3aBUCHUMBIX CITy4YalHbIX BEJIMYHH

30 [IpakTuueckas pabora c 1
VCTIOJIb30BAHUEM DJIEKTPOHHBIX TaOIHUIL
Jucnepcust OMHOMUATBHOTO

31 pactpenenenus. [Ipaktudeckas pabota ¢ 1
UCIIOJIb30BAaHUEM IEKTPOHHBIX TaOJIHIL

32 0O0600111eHNe U cHCTeMaTH3allys 3HAaHUN 1
Konrtponbnas padora Ne2: "HcnbiTanus

33 bepnymun. Ciy4daiiHble BETUYUHBI U 1
pacnpenenenus”

34 O060011IeHNE U CHCTeMaTH3allvs 3SHAaHUN 1

OBIIEE KOJIMYECTBO YACOB ITO 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepaenctso YeoObimena. Teopema
Yeosimena. Teopema bepnyrum. 3akon
OOJIBIINX YHCE

Hepaenctso YeoObimena. Teopema
Yeosnimena. Teopema bepnyrum. 3akoH
OOJIBIINX YUCE

Hepaenctso YeoObimena. Teopema
Yeornimena. Teopema beprysum. 3akoH
OOJIBIINX YHCE

Br160poUYHBIN METOT MICCIIEAOBAHUN

[IpakTudeckast paboTa ¢ UCIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHUIT

I'enepanbHasi COBOKYITHOCTD M CITy4alHast
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctrukamu. OLieHKa CPeTHEro U
JUCTIEPCUU T€HEPATILHOM COBOKYITHOCTH C
MTOMOUILIO BEIOOPOYHBIX XapaKTEPUCTHK

['eHepanbHas COBOKYIHOCTb U ClTydaiiHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepucTrukamu. OlleHKa CPeTHEro U
JUCTIEPCUU TeHEPATbHON COBOKYITHOCTH C
MTOMOUIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHrBaHUE BEPOSITHOCTEH COOBITUI TTO
BBIOOPKE

Craructuueckas runoresa. [IpoBepka
OPOCTEHIINX TUTIOTE3 C MOMOUILIO CBOMCTB




W3YYEHHBIX pacnpeesIeHui

Cratuctuueckas runoresa. [IpoBepka

10 MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacipeiesIeHun

11 [TpakTrueckas paboTa ¢ UCMOIB30BaHUEM
AIIEKTPOHHBIX TAOJIUI
[IpuMepsl HENIPEPBIBHBIX CIIy4alHBIX

12 BeJIMYUH. DYyHKIUS TUIOTHOCTH
BEPOSITHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepsl

13 3a/1a4, IPUBOASAIINX K [TOKA3aTEIbHOMY U K
HOPMAJILHOMY pacnpeeIeHUsIM

14 OYHKIUA MITOTHOCTA BEPOSTHOCTH
MOKAa3aTeJIbHOTO pacipeiesICHUs

15 @YHKIHUA ITIOTHOCTA BEPOSTHOCTH
HOpPMAaJIbHOT'O paclpeeseHus!
[TocnenoBaTenbHOCTh OTMHOYHBIX

16 HE3aBUCUMBIX coObITui. [IpumMep 3amaun,
npuBosiniei K pacupenenenuro Ilyaccona

17 [IpakTuueckast paboTa ¢ UCIIOJIB30BAaHUEM
AIIEKTPOHHBIX TAOJIUIL

18 KoBapuanus aByx ciyyallHbIX BEJIMYHUH.
Kosdbdunuent xoppensuuu

19 CoBMecTHbIE HAOJIOIEHHS IBYX BEJIMYHH

20 Bo160pounblii K03hGULIMEHT KOppesiiuu

1 Paznuuue mexny J'II/IHCI\/'IEIOI\/JI CBSI3BIO U
MPUYNHHO-CIIEACTBEHHOM CBSI3bIO

22 JIuHeiinas perpeccus

23 [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
AJIIEKTPOHHBIX TAOJIUIL

24 [IpencraBienue JaHHBIX C TOMOIIBIO




Ta0JII] ¥ TUarpaMm, orucaTeabHas
CTaTUCTHUKA

OMBITHI C PaBHOBO3MOKHBIMU

25 1
JIEMEHTAPHBIMHU COOBITUAMU

2% Brruucienne BeposTHOCTEH COOBITHI C 1
pUMEHEHHEM (OopMYIT
Brruncrenue BeposTHOCTEH COOBITHI €

27 INPUMEHEHHEM IrpapUyecKrX METOI0B: 1
KOOpJMHAaTHas Mpsimasi, 1ePEBO,
JarpaMma Jusiepa

28 CityyaliHble BEJIMYMHBI M pacIpeICICHUS 1

29 MaremaTnueckoe 0OKHUIaHNUE CIIy4aliHON 1
BEJIMYUHBI

30 MaremaTh4ecKoe OKHIAHUE CIYyYANHOMN 1
BEJIMYUHBI

31 KonTponbhas pabota: "BeposTHOCTD U 1
CTaTHCTUKA"
Brruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHneM GopmyI1 U rpapuyeckux 1
METOJI0B
Boruncnenue BeposiTHOCTEN COOBITUI C

33 pUMeHeHHeM (GOopMyIT U TpapUuUecKux 1
METOJI0B
Ciry4aiiHble BEJIMYUHBI U PACIIPEICIICHHUS.

34 MareMatnueckoe 0KMIaHNUE CIIy4alHOU 1

BEINYHNHBI

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
DOBEDSIEMOLo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
poBep o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0mero 00pasoBanus
pe3yjabTara
6 Teopust BEpOSITHOCTEN M CTATHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBarh  TOHATUSAMHU:  CcpedHee  apudmeTrndeckoe, MeauaHa,
' HauOoJIbIlIee, HAaMMEHbIIee 3HAaUCHHE, pa3MaX MacCHBA YHUCIOBBIX JTaHHBIX
OrnepupoBaTh MOHATHUSAMH: CIyYalHBIA SKCIEPUMEHT (OMBIT) M CIydailHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBI HCXOMA) CIy4YaiHOTOo
6.3 OMbITA; HAXOJUTh BEPOATHOCTH B OMNbBITaX C PaBHOBO3MOYKHBIMU
CIIy9aifHBIMHU COOBITHUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA B
W3YYEHHBIX CIyYalHbIX SKCIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHA: IEpeceuyeHUue U OO0bEeIUHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, TPOTHUBOIMOIOKHOE JAHHOMY COOBITHIO;
' MOJIB30BATLCA TUarpaMmamMu Ditsiepa U GopmMyIIoi CI0KEeHUS BEPOATHOCTEN
TIPU PEIICHUH 3a/1a4
OrnepupoBath MOHATUSMHU: YCIOBHASI BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBHJIA YMHOXEHUS, C IOMOIIbIO
JIEPEBA CIIYYAHHOIO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABIIIO YMHOXKEHUS IPH PEIICHUU 33124
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBHUCUMBIC MCIBITAHUS, CEpPUs
6.7 UCIBITAHUH, yCIEX W HeyJaya; HaXOIUTh BEPOSITHOCTH COOBITHUI B cepuu
' HE3aBUCUMBIX HCIBITAHUM JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTU
COOBITUI B c€pUH UCTIBITaHUN bepHysum
6.8 OnepupoBaTh  NOHATUSIMU:  Clly4ailHas  BEJIMYMHA, paclpenesieHue
] BEPOSITHOCTEH, AuarpaMma pacupeesIeHus
11 KIIACC
Kon -
DOBEDSIEMOLo IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yabTara
5 Teopust BEpOSTHOCTEN M CTATHCTHKA
51 CpaBHHBaTh BEPOSTHOCTH 3HAYEHUI CIIy4aitHOM BEJMYMHBITO
] pacnpeesIeHUI0 WK ¢ TOMOIIBIO AMarpaMm
OnepupoBarh MOHATHEM MAaTEMAaTUYECKOrO0  OXHUAAHUS, IPUBOIUTH
59 MpUMEPBI TOTO, KaK MPUMEHSIETCS MaTeMaTHYECKOEe OXHUAAHHE CIydailHOU
' BEJIMYUHBI, HAXOAUTb MATEMAaTUYECKOE  OXKHUJAHUE 10 JaHHOMY
pacIpeaesIeHUI0
5.3 Nwmets nmpencraBaeHue o 3aKoHe OOJBITUX YHCET




5.4

VmeTs npeacTaBiieHne 0 HOpMaJIbHOM paclpeaeseHuN




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Koxa
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBieHne TaHHBIX C MOMOIIBLIO TaOuuIl U quarpamm. CpenHee apupMeTHIecKoe,
MeraHa, HauOoJblllee U HaUMEeHblIee 3HAaUeHUs, pa3Max, JAUCIIEPCHsl U CTaHJapTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

6.2

Cry4aiiHple SKCIIEPUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposdtHocTh citydailHOro coOBITHS. BiM30CTh 4YacCTOTBIM BEPOSTHOCTH
coObITHi. CiryyaiiHbIE OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHH B OIBITAXC PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Hajg CcOOBITUSAMH: IepecedyeHue, OObEeJUHEHUE, MPOTUBOIOJIOXKHbIE
coObITHs. [Inarpammsl Ditiepa. @opMyiia clioKeHHsI BEPOSTHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  cilydaiHOro
skcnepumenTta. Popmysa nosHoH BeposiTHOCTU. He3aBucuMble COOBITUS

6.5

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u  dakrtopuan. Ywucio
coueranuii. Tpeyronpauk [Tackans. @opmyna 6mnoma HeioToHa

6.6

bunapHblli ciydaiiHbIi oOmbIT (MCHBITaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHUMBIX HCHbITaHMM 10 1nepBoro ycmexa. Cepus
HE3aBHCUMBIX MUCIIbITaHUN bepHyum

6.7

Cnyuqaitnas BenumuuHa. Pacripenenenue BeposTHOcTed. [[narpamma pacmipenencHusl.
ITpumepsl pacnpeesieHni, B TOM YHCIIe TeOMETPHIECKOeH OMHOMHUAIBHOE

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKHM CIIyYalHBIX BEJIMYMH: MaTEMaTU4YECKOE OXHUIaHUE,
JIMCTIEPCHS. U CTaHJApTHOE OTKIJIOHEHHE. [Ipumepsl mpuMeHEeHUs MaTeMaTUYECKOro
OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 MOBCEAHEBHOM >XM3HU. MareMarnyeckoe
OXKUJaHWEe OWHAPHOW CIIy4aiiHON BENUYHMHBI. MaTeMaTHuecKoe OXXKHUIAHUE CyMMBbI
CIIy4alHbIX BEJIMUMH. MaTteMaTnuecKoe OKUJAaHUE U TUCTIEPCUs T€OMETPUUECKOT0 U
OMHOMHUAIBHOTO pacIpe/IeTICHHIA

5.2

3akoH OOJIBIIMX YUCEN M €ro pojib B HayKe, Mpupoje U obmiecTBe. BriOOpouHbIii
METOJI HCCIIEAOBaHUI

53

[IpuMmepbl  HENPEpHIBHBIX  CIy4YalHbIX Benu4uH. [loHSATHE O  IUIOTHOCTH
pacnpenenenus. 3aaauu, NpUBOIALINE K HOPMAIbHOMY pactipeneieHuto. [lonstue o
HOpPMaJIbHOM pacrpeaesieHuu




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHNS K NMPEAMETHBIM Pe3yJIbTaTaM 0CBOEHUSI
MpPOBEPSAEMOro | OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 00IIero
TpeGoBaHUS oOpa3oBaHus

Brnanenne Meromamu J0Ka3aTeNbCTB, alTOPUTMaMU DPEIICHHS 3a]ad;
yMeHHe (QOpMYITUPOBATH U ONEPUPOBATH TOHATUSAMU: ONPEICIICHNUE,
aKcuoma, Teopema, CJIEACTBHE, CBOMCTBO, MNPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCHUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POPMYITHUPOBATH
o0paTHOE M TPOTHUBOMOJIOKHOE YTBEP)KICHHE, MPHUBOAUTH NPUMEPHI H
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKON HWHIYKIIHH,
MIPOBOJIUTH JI0Ka3aTEIbHbIE PACCYKIEHUS MPU PEILICHUU 3a]1a4, OLICHUBATh
| JIOTUYECKYIO  IIPaBUJIBHOCTb  PACCY)KJICHHHW; yMEHHE OIEepUpOBATH
MOHSITUSIMA: MHOKECTBO, TOJMHOXKECTBO, OINEpallMd HaJl MHOXECTBAMH,
YMCHUC HUCIIOJIBb30BATh TGOpGTHKO-MHO)KCCTBGHHBIfI arrmapar JJISL
OIHCaHUs PeajbHBIX MPOLIECCOB U SBJICHUHN U MPHU PEIICHUU 3a]a4, B TOM
qucie U3 IpYyTruxX y4yeOHBIX MPEIMETOB; YMEHHE ONEepUpPOBATh MOHATHIMM:
rpad, cBs3HBINA rpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIIONB30BATh rpadbl MpU

pelieHuu 3a1a4d

YMeHHe omnepupoBaTh MOHATHSMH: HATypPaJIbHOEC YHCIIO, IEJI0e YHUCIIO,
CTEIICHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPaJbHOM CTEICHH, CTEICHD C
pallMOHAJIBHBIM II0KAa3aTCJIEM, CTCIICHL C ﬂeﬁCTBHTGHBHBIM IIOKa3aTcJIEM,
JorapupM dYHUCIA, CHHYC, KOCHHYC M TaHTEHC IPOM3BOJBHOTO YHUCIIA,
OCTaTOK IO MOIYJIO, pPalMOHAIBLHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCECTBa HAaTypaJlbHBIX, ICJIbIX, paluOHAJIbHBIX, HeﬁCTBHTeHLHBIX
2 qrcell; yMEHUE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUN 001Ut
JeNUTeIh W HauMEHbIee oO0Ilee KpaTHOe, alroputM EBkimma mpu
pelieHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CHCTEMaMHU
CUHCJICHUA; YMCHUC BBIIIOJHATH BEIYUCIICHUC 3HA4YCHUU U npeo6pasoBaHH;1
BBIPDOXEHHUI CO CTemeHsIMU M Jiorapudmamu, mpeoOpa3oBaHus JPOOHO-

pallnOHAJIBHBIX BBIpa)KCHI/II\/'I; YMCHUC OIICPpHUPOBATH IIOHATHUAMU

OCICJO0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKaH IMporpecCusia, TreoMETpUICCKasa




mporpeccusi, OCCKOHEYHO YOBIBaIONIasi TIeOMETpHUYECKass IPOrPecCHs;
yMEHHE 3a/laBaTh IMOCIEOBAaTEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJT; YMEHHE ONIEPUPOBATH MOHSATUSAMHU: KOMIUICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOJYJIbh M apryMEHT
KOMIUIGKCHOTO  4Wcia, ¢GopMa  3aliCH  KOMIUIGKCHBIX — YHCEeT
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOIUTH TIPUMEPHI HCIIOH30BAHMS KOMIUIEKCHBIX YHCEN; ONMEePHUPOBATH
MOHATUSAMM:  MaTpuma 2xX2 u  3x3, onpeneiauTellb  MaTpPHIIbL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIMTEIIA

YMeHne onepupoBaTh MNOHATHAMH: PpalHAOHAIbHBIE, HPPALAOHAIbHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOorapupMuUyecKre, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpaBHEHUW, HEPABEHCTB MW CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMbl C IOMOIIBIO pPa3JIWYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYyHKIUHM, HauOoJbllIee M HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nveckuii CMBICT TIPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QyHKUUH; YMEHHE
BBIUUCIATh  INPOM3BOJHBIE  CYMMBI, IPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUN (YHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMU; yMEHHME HAaXOOUTh HNPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIONb30BaTh IPOU3BOJHYIO JJIi HUCCIEIOBaHUS (PYHKIMM,
HaxXoJAuUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amapara MaTeMaTH4YeCKOTro
aHauu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHWsS HaWIy4dIlIero
pelieHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3NYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACIUPOBAHUA C

noMoILbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKIUS, KBaapaTU4Has (yHKUuS,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMHK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GbyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYHKUHH,
UCIOJb30BaTh Tpa(UKK Ul U3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnH 33734y U3 JAPYrHX y4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui pelIieHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHHe pemarh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJa4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(dbuHAHCAMM); COCTAaBJISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3a/JayH, HMCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue OonepupoBaTh MOHATHAMH: CpelHee apH(pMeTHYECKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHHUE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, IPECTABICHHYIO B Ta0IHIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIECCOB W SBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWII ®W JAWarpaMM; HCCIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/ICM Fpa(I)I/I‘-IeCKI/IX
METOAO0B U BHCKTPOHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[CHI/I}I C MOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIy4YaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/IquKI/IX MCTOJOB, IIPHUMCHSITH




(GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHUYECKOe OXHJaHUE, IUCHEpCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBI, (YHKLMU pacHpeieieHus U IUJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHU Ui pellieHus 3a1ay;
3HAKOMCTBO C MOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNbIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHU,
YUCIO  NEpecTaHoBOK; OumHOM  HbplOTOHA;  yMeHHMEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MApaLIENbHOCTh U
NEPpNCHAUKYJISIPDHOCTh TIPAMBIX U HJIOCKOCTGIZ, Yrojax MEXKAy IMpPIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjay U3yuyeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pasMepel OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJEIM C IOMOIIBK0 TE€OMETPUYECKMX IIOHATUNM M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3aJa9U
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YMeHue onepHpoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes,, OpuU3Ma, NHUpaMuaa, (Urypa M IOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMI0MaIb
MOBEPXHOCTH THPAaMUMbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSIMOYTOJBHOTO TapauleienuIiea, NHUPaMHUIbl, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTH,

Kacaromascs cq)epm, HUWINHAPpA, KOHYCA, YMCHHC CTPOWUTL CCYCHHC




MHOTOTpaHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHHs, B TOM YHUCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4aeMbIX (PUryp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepratb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETpPHsS Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOMO00MS, TMOAO0OHBIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pElIeHNN 3a]la4y; HAaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoImaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHNHBI
(mmuHA, YTOJN, TIIOIMAgh, OOBEM, IUIOMIATL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC CpOpMy.IH)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBECPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, MJouans cepsl; o0bEM Kyoa,
NpAMOYTOJIBHOTO  Mapajuiejiciuicaa, IMupaMuabl, I[IPU3MbI, NOUIWHAPA,

KOHYcCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (pHUTyp
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YMeHne onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, PA3IOKEHHE BEKTOpa Mo 0Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENECHUE, YTOJN MEXKIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUSA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYT'UX y‘IC6HBIX npeaIMCTOB
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YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUH TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B HUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie uncia. [Ipu3Haky AeIMMOCTH HEIbIX YHCEIT
12 Pammonanbhple  uncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, TPOLIEHTHI,
' OecKOHEUYHbIE IEpUOANYECKUE ApOodH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JeHcTBHus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypaJbHOU CTEeHH
1.4 Crenens ¢ nensIM nokasaresaeMm. CTeneHb ¢ pallMoOHaJIbHBIM MoKka3ateneM. CBoilcTBa
' CTETIEHU
L5 CuHyc, KOCHMHYC M TaHIT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIC JTOTapPUPMBbI
JlelicTBUTENbHBIE YHUClAa. ApU(PMETHYECKHE OINEepalud C JeHCTBUTEIBHBIMU
1.7 yucnamu. [IpubnmxEHHbIE BEIYUCICHUS, TPABUIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeobpazoBanue BeIpaXeHUH
1.9 KommuiekcHble uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble 1 1poOHO-palOHATbHBIC YPAaBHEHUS
2.2 WppatnmonansHbie ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIe U JTOTapuUPMUUECKHE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHbIE HEPABEHCTBA
2.7 [Toka3zarenbHbIE U TOTapHUPMHUYECKIE HEPABEHCTBA
2.8 TpurosomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnpeeuTenb MaTPUILIbI
3 ODyHKIMH U TpaduKu




Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynxuuu. B3anmHo oOpaTHbIE

> ¢ynkuuu. YétHele 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKINH
Ob6nacte ompezaeneHUss U MHOXKECTBO 3HaueHud ¢Qynkuuu. Hynmu ¢dyHkuum.
19 [IpomMexxyTKi  3HAKONMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymbl ¥ MUHUMYMBI (yHKIMU. Haubosbiiee u HanMeHblllee 3HAYCHUE
(YHKIUY Ha IPOMEXKYTKE
13 CreneHHass (yHKUMS C HATypajJbHBIM M LEJbIM MoKa3areneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS /71-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKu
16 Toukn paspeiBa. AcumnTorel rpaduxoB ¢yHkuui. CoiicTBa  (QYyHKIU,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIEA0BATEILHOCTEN
3.8 Apudmernueckas ¥ reoMeTpuiecKkas rnporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Havana maremarnueckoro anaimsa
4.1 [TpousBoanas pyukiuu. [Ipon3BoHbIE JIeMEHTapHBIX (PYHKITUH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxkieHne HanOoJbIIero 1 HAUMEHBILIET0 3HaueHus: (QYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoOXecTBa U JIOTHKa
5.1 MHokecTBO, onepaiy HaJl MHOKecTBaMU. [uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHnats!l 1 BEKTOpBI
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