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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 10 MaTeMaTHKE Ha YpOBHE cCpeaHero oo6mero oOpa3oBaHuUs
pa3paborana Ha ocHoBe ®I'OC COO ¢ yyeToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJAUIMN POCCUICKOTO
oOpaszoBanus. Peanuzanmsi mporpaMMbl 10 MaTeMaTHKe OO0ECIEeUHMBAaeT OBJIAJICHUE
KJIIFOYEBBIMU  KOMIIETCHIIMSIMM, COCTAaBIAIOIIMMH OCHOBY  [JII  CaMOpPa3BUTHUA
U HENpEephIBHOIO 00pa30BaHUs, IEJOCTHOCTh OOIICKYJIBTYPHOIO, JIMYHOCTHOT'O
Y TI0O3HABATEILHOTO Pa3BUTHUS TUYHOCTH 00YUAIOIINXCS.

B nmporpamme no mMaremMaTuke YUTE€HbI UJEU U MOJ0XKEeHUA KOHIENnuuu pasBUTHUs
MareMatuueckoro oopazoBanus B Poccutickoit denepanuu. B cooTBeTCTBUM C HA3BaHUEM
KOHIICTIIINY, MaTeMaTh4Yeckoe oOpa3oBaHUE JOJKHO, B YaCTHOCTH, MPEIOCTaBISATh
KaXJIOMY 00y4aromeMycss BO3MOXKHOCTb JIOCTUKEHHUS YPOBHSI MaTEMaTUYECKUX 3HAHUM,
HEO0OXOAUMOTO JJIsl JajbHEHIel yCnenHon ®Ku3Hu B obmiectBe. MiMeHHO Ha pereHue
ATOM 3aJ]auu HalleJIeHa MporpaMma Mo MaTeMaThKe 0a30BOr0 YPOBHS.

B snoxy mudposoii Tpanchopmaimu Bcex cdep UeT0BEUECKOW IeATeIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEeKOM 0e3  0a30Boif
MaTeMaTUYECKOM MOJATOTOBKHU. YK€ B IIIKOJIE MATEMATUKA CIIYKUT OMOPHBIM MPEIMETOM
U1 U3YYCHUsS CMEXHBIX JUCHUIUIMH, a B JKW3HU IIOCII€ IIKOJbl PEalbHOMU
HEOOXOAUMOCTHIO CTAHOBUTCS HETNPEPHIBHOE 00pa30BaHME, UYTO TPeOyEeT MOJHOICHHOM
0a3zoBoii 001I€00pa30BaTEIbHOM TMOJATOTOBKHM, B TOM 4YHCIE M MaTeMaTHYECKOM.

OT0 OOYyCIOBJIEHO TEM, 4YTO B HAIIM JHU PACTET YHUCJIO CIHENUaTbHOCTEH,
CBSI3aHHBIX C HETOCPEICTBEHHBIM IPUMEHEHUEM MaTEMATUKH: U B cpepe IKOHOMUKH, U
B OM3HECE, U B TEXHOJOTHUECKUX 00JIACTSIX, M JAakKe B TyMaHUTapHBIX cdepax. Takum
oOpa3oMm, Kpyr oOydaromuxcs, I KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYMMBIM
PEIMETOM, CYIIECTBEHHO PacUIUPSETCS.

[TpakTrdeckasl MOJIE3HOCTh MAaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ IPEAMETOM
SBISIIOTCS yHAAMEHTAJIbHBIC CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHBIC (POPMBI H
KOJINYECTBEHHBIE OTHOILIEHUA OT IPOCTEUIINX, YCBAaMBAEMBIX B HENOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CJOXKHBIX, HEOOXOIMMBIX IS Pa3BUTUS HAYYHBIX
U TEXHOJOTHMYECKHX HICH. be3 KOHKpPETHhIX MAaTEeMaTUYE€CKUX 3HAHUN 3aTPYIHEHO
[IOHMMAHHUE IIPUHIMUIIOB YCTPOWCTBA M MCIIOJB30BaHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEpPHpETalus Pa3HOOOpa3HON  CONMAIBHOW, JKOHOMHUYECKOM,
MOJIUTHYECKOH — mHpopManuu, Manodp(GEeKTUBHA TOBCEIHEBHAS  MPaKTHYECKas
NeATENbHOCTh. KaKI0My 4eIOBEKY B CBOEH KU3HU MTPUXOJAUTCS BBIIOIHATH JOCTATOYHO
CJIO’KHBIE PAacUeThl U COCTABIISITH HECIIOKHBIC aJITOPUTMBI, HAXOIUTh HYKHBIC (DOPMYITBI
U MPUMEHSTh X, BIAJETh MPAKTHYECKUMH TPHEMaMH T€OMETPUUYECKHUX H3MEPEHUM
U TIOCTPOCHHUU, YUTATh HWH(POPMAILMIO, MPEACTABICHHYIO B BHUAY TaOJUIl, JUArpaMM
U TpauKOB, XKUTh B YCIOBUSX HEONPEICICHHOCTH M IOHHUMATh BEPOSATHOCTHBIM
XapaKTep Ciy4yalHbIX COOBITUH.

OnDHOBpPEMEHHO C paclIMpeHreM cep MPUMEHEHUS] MaTeMAaTUKA B COBPEMEHHOM



oOiiecTBe Bce 0osiee BaKHBIM CTAHOBHUTCS MAaTEMAaTHUYECKUW CTWIb MBIIUICHUS,
MPOSIBIISIIOIINICS B OINpENEICHHBIX YMCTBEHHBIX HaBblkax. B mporiecce u3ydeHus
MaTeMaTUKd B apCeHall MPUEMOB M METOJIOB MBIIUICHUSI YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIUS U JIEIYyKIUs, 0000IIeHHEe U KOHKPETU3AIMS, aHAJIU3 U
CUHTE3, Kiaccu(UKalus U CUcTeMaTu3alus, adcTparupoBanue u aHanorusi. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKJIIYEeHUH, TMpaBwia HUX KOHCTPYMPOBAHHUS PACKPHIBAIOT
MEXaHW3M  JIOTUYECKHX  IOCTPOCHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH W JOKa3bIBaTh CYXKACHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MbIIUICHHE. MaTeMaTuKe MPUHAMICKUT BeAyIasl poyib B (HOPMUPOBAHUU
AITOPUTMUYECKOM KOMIIOHEHThl MBIIIUICHUS W BOCHUTAaHUM YMEHUW JICHCTBOBATH
10 3aJlaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATH HOBBIE.
B mpomecce pemieHus 3agad — OCHOBHOM y4eOHOM JEATETHOCTH Ha ypoKax
MaTEeMaTHKH — PA3BUBAIOTCS TBOPUECKASI U IPUKJIAHAS CTOPOHBI MBIIIJICHUS.

OOyueHne MaTeMaTHUKE JaeT BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOUYHYIO,
palMoHaIbHYI0 U WH()OPMATUBHYIO pPedb, YMEHHE OTOMpPATh HAMOOJIee IMOIXOJISAIINE
SI3LIKOBBIE, CHUMBOJIMYECKHE, TpauyecKue CpeiCcTBa IS BBIPpAXKEHUS CYXKICHUN
Y HaIJISITHOTO WX MPEICTABICHUS.

HeoO6xoauMpIM KOMIIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBaHUU
ABJIIETCS 00IIIee 3HAKOMCTBO C METOJJaMU MTO3HAHUSA JeHCTBUTEILHOCTH, MIPEACTABICHHE
O TmpeaMeTre W METOAEe MaTeMaTHKH, €ro OTIMYMS OT METOJOB E€CTECTBEHHBIX
U TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEMATUKHU [JIsl pelIeHUs
HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa3oBaHUe BHOCUT
CBOI1 BKJIaJ B GOpMHUpPOBaHUE 00IIEH KyJIbTyphI YeTIOBEKA.

N3yuyenue mareMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO YeEIIOBEKa,
NOHUMAHHUIO KPacoThl M U3SIIECTBA MATEMAaTHYECKUX PACCYKIECHUU, BOCHPUATHIO
reOMETPUYECKUX POPM, YCBOCHHUIO UACH CUMMETPHUH.

[TpuoputeTHhIMU LEIAMU OOydeHus maTematuke B 10—11 kiaccax Ha Ga3oBoM
YpPOBHE SIBIISTFOTCSI:

dbopMupoBaHUE IEHTPATBHBIX MATEMAaTUYECKUX TOHSITHH (YUCIIO, BEIUYMHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOSTHOCTh, (YHKIHA), 00ECTeUnBAIONINX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHUs 00yUaIOIUX CS;

MoABEICHUE OOYyYalolMUXCd Ha JOCTYIIHOM JJIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPY:KalOLEro MUpa, NOHUMAaHUE MAaTEMAaTUKU KaK 4acTu
oO0IIIel KyJIbTYPhI YEIOBEUECTBA;

pa3BUTHE HHTEIJIEKTYallbHBIX W TBOPYECKUX CHOCOOHOCTEH O0O0yuarommxcs,
MMO3HABATEIbHON AKTUBHOCTH, UCCIEI0OBATEIbCKUX YMEHUW, KPUTUUHOCTU MBILIICHUS,
MHTEpeca K U3YYEHUIO MaTEMATUKU;

dbopMupoBanue (GYHKIMOHATHLHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTEMaTHUYECKUE AaCHEKTbl B PpEANbHBIX KU3HEHHBIX CHUTYyalUsix
U TpU U3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMyIHpOBATH HX HA S3bIKE MAaTEMAaTHUKH M CO3/1aBaTh
MareMaTU4ecKue MOJENH, MPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUU  amnmapar



JUISL PELEHUs MNPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh M OLIEHUBATh
MOJIyYEHHbBIE PE3YJILTATHI.

OcHOBHBIMM JHHHMSIMU cojepkaHusd mateMatuku B 10-11 knaccax siBisitoTCA:
«Yucna u BbIYMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHHS», «YpaBHEHUS
u  HepaBeHcTBa»), «Hawama  Maremarnueckoro  aHanmmza»,  «l'‘eomeTpus»
(«I'eomerpuueckue GUrypsl U X CBOMCTBaY», «3MepeHrne reoOMeTpuueCKUX BETMUIHY),
«BeposATHOCT M cTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS IMApAUIEIbHO, Ka)kaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCUMO OJHA OT APYIOM,
a B TECHOM KOHTaKTe W B3aumojenctBuu. Kpome 3Toro, ux oObenMHSET JIOrHuecKas
COCTaBIIAIOIIAS, TPAJAMLMOHHO TpHUCYlIas MaTeMaTHUKEe M MPOHU3BIBAIOIIASL BCE
MaTeMaTH4eCKue Kypchl U coaepxkatenbubie Tuaun. ChopmynupoBanHoe B PI'OC COO
TpeOOBaHUE «BJIAJICHHME METOJAMH JI0Ka3aTelIbCTB, aJrOpUTMaMHu pelIeHus 3ajad,
yMeHue (GopMyIupoBaTh ONPEIeTICHUs, aKCHOMBI M TEOPEMBI, IPUMEHSTh UX, TPOBOJUTH
J0Ka3aTeJIbHbIE PACCYKJEHHUSI B XOJE pEeILIeHUs 3aJlay» OTHOCUTCA KO BCEM y4EOHBIM
KypcaMm, a (OpMHpPOBAaHUE JIOTMUYECKMX YMEHHH paclpeiensercs IO BCeM TojaM
oOy4deHHMsI Ha YPOBHE CpeJIHEro 00111ero oopa3oBaHumsl.

B cootBerctBuu ¢ ®I'OC COO martemaTHka sBIsETCS 00s3aTENIbHBIM MPEIMETOM
Ha JJAaHHOM ypoBHE oOpa3oBaHus. [IporpamMmoii mo maTemaTHKe MpeaycMaTpUBAETCS
u3ydyeHue ydeOHoro mnpeamera «MaremaTHka» B paMKax TpeX YYEOHBIX KypCOB:
«Anrebpa M Havajga MaTeMaTUYeCKOro aHanmuzay, «l['‘eomerpus», «BeposTHOCTD
U CTaTUCTHKa». POPMHUPOBAHUE JIOTHYECKUX YMEHUN OCYIIECTBIIAECTCS Ha NMPOTSKEHUN

BCEX JIET OOYy4YEeHHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMS, a IJIEMEHTHI JIOTHKH
BKJIFOYAIOTCS B COZICPIKaHME BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6r1ee ynCiI0 9acoB, PEKOMEHIOBAaHHBIX Il U3yUYCHHS MaTeMaTukH, — 340 JacoB:
B 10 xmacce — 170 gacoB (5 ywacoB B Hememio), B 11 kmacce — 170 gacoB (5 wacoB
B HEJICJIO).



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

N3yyenne MareMaTukyl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsl HAMpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JMYHOCTHBIX, METallpPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBLIE PE3YJIBTATHBI

B pesynbrare n3yueHus: MaTeMaTHKH Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHHUS
y o0y4atomerocst 0yayT chopMUPOBaHBI CISAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpaKIaHCKOro0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW IMO3UIKUKA OOYYAIOIMIErocs KaK aKTHBHOTO
M OTBETCTBEHHOT'O YIEHA POCCHUHCKOIO OOIECTBa, MPEACTABICHUE O MaTEMAaTHYCCKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUMN, IPOIEAYDP IPaXKTaHCKOTO
obrecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C X (QYHKIUAMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTh  POCCUMCKOM TPaKJTAHCKOM HWACHTHUYHOCTH, YBa)KCHUS
K MpOLUJIOMY M HACTOAIIEMY POCCUHUCKON MaTeMaTHUKU, LIEHHOCTHOE OTHOIICHUE
K JOCTHXEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTU4YeCKOW IIKOJbI,
UCIIOJIb30BaHHE ITUX JIOCTHXKEHHUH B IPYTUX HAYKaX, TEXHOJIOTHUSIX, cPepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAaHUS, ATUYECKOrO0 TIOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KCHUN HAyKH M JAESATEIbHOCTHIO YYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIIOYas JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHWH, PaCCYKICHUN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMCHHS NMPUMCHATh MaTeMaTHYCCKHE 3HAHHWS B HMHTEpecax
3J10pOBOr0 W 0Oe3omacHOro oOpas3a »KW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO  (30pOBOC TMHTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATAH M OTIbIXA,
peryispHas Gu3ndeckas akTUBHOCTH), (PU3HUECKOE COBEPIISHCTBOBAHUE TP 3aHATHIX
CIIOPTHBHO-030POBHUTEIIBHON JICITCIIBHOCTBIO;

6) TPyA0BOr0 BOCIIMTAHHUS:
TOTOBHOCTh K TPYZY, OCO3HaHWE LIEHHOCTHU TPYAOJIO0HS, HHTEPEC K Pa3IUYHbIM
chepam mnpodeccoHaNBbHON NEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U €€



MPUJIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiei mnpodeccuu
U PEAM30BBIBATh COOCTBEHHBIC JKU3HCHHBIC ILIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSKEHUHU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJ1ad MaTeMaTHYECKOU
HaIPaBJICHHOCTH;

7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

C(OPMHPOBAHHOCTH DKOJOTHYECKOM KYIbTYPHI, IOHUMAHNUE BIUSHHS COIMAIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHON CPEIbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHYECKUX MMPOOJeM, OpHUEHTAlMsl Ha IPHMEHCHHE
MaTeMaTHYCCKUX 3HAHUU IS pPElIeHHs 3aJa4 B OO0JacTH OKPYKAIoLIEH Cpebl,
[UIAHKPOBAHKE MMOCTYIIKOB M OIEHKH MX BO3MOKHBIX IOCJIEICTBHH /IS OKpY’Karomieit
Cpebl;

8) HeHHOCTH HAYYHOT' 0 O3HAHMSA:

cOPMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAYKH W OOIIECTBECHHOMN MPAKTHKHU, TOHMMaHHE MAaTEMAaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEILHOCTH, TAIIOB €€ Pa3BUTHSA M 3HAYUMOCTH IS PA3BUTHS
[MBHJIM3AIMM, OBJIaJ€HHE S3bIKOM MAaTeMaTHKH W MaTeMaTHYECKOW KyIbTYpOil
KaKk  CPEeJCTBOM  IMO3HAaHHsS MHpa, TOTOBHOCTh OCYHICCTBIATH  IPOEKTHYIO
M UCCIICIOBATENILCKYIO JAEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATHI

B pe3ynbTare ocBO€HHUS IPOrpaMMBbI [0 MaTEMATHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpa3oBaHus y oOydaromierocst OyayT copMHpOBaHbI METANPEIMETHBIC PE3YIbTATHI,
XapaKTepHU3yIOIIHECss OBJAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIMH JICHCTBUSIMH,
YHUBEPCAIBHBIMH ~ KOMMYHHKATUBHBIMH  JICUCTBUSIMA W YHUBEPCAIBHBIMHU
PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

BBIABISATH W XapaKTEPU30BaTh CYILIECTBCHHBIE IPU3HAKA MATEMaTHYECKUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIy MOHATUAMH, (POPMYIHPOBATH OMpPEIEICHUS
MOHATHM, YyCTaHABIWMBATh CYIIECTBEHHBIM NPHU3HAK KIACCU(DUKAIIMK, OCHOBAHUS
1U1s1 00001IEHNS U CPAaBHEHUS, KPUTEPUU MTPOBOAUMOIO aHAJIN3A;

BOCIIPHHUMATH, (HOPMYIUPOBATH U MPEOOPA30BHIBATEH CYKICHUS: YTBEPAUTEIHHBIC
Y OTpUIATENbHBIC, EAUNHUYHBIC, YACTHBIE U 00INe, YCIOBHBIC;

BBIABJISAITH MAaTEMAaTUUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYUS
B (akrax, MaHHBIX, HAOIIOJECHUSIX W YTBEPKACHUAX, NpeAsiaratb KpUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;

JI€TIaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUYEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHUH;



MIPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHHM
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 penieHus yueOHOU 3ajauu (CpaBHUBATH HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINI ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUA .

WCIIONIb30BaTh  BOMPOCHI KAaK  MCCIIENOBATENbCKUI  MHCTPYMEHT IO3HaHUS,
dbopMynUpoBaTh BOIMPOCHI, (PUKCUPYIOLIHUE MPOTHUBOpEUHE, MPobdieMy, yCTaHABINBATh
HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

POBOJUTh CaMOCTOSITEJIbHO CIUITAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, sBJIEHMS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXKAY 00hEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI 10 pe3yjibTaTaM
IIPOBEJICHHOTO HAOJIOJCHUS, UCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTH IMOJTYyYEHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 000O0IICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a Takke BbIJIBUTATH
NPEIIOJIOAKEHHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

BBISIBIIATH JeDUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOMMBIX JUISI OTBETa Ha BOIIPOC
U JIUISL pelIeHMs 3a/1a4H;

BBIOMpAaTh WHGOPMAIUI0O W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIH3HPOBATH,
CHUCTEMAaTHU3UPOBAaTh W MHTEPIPETUPOBATh MH(MOPMAILMIO PANIMYHBIX BUIOB U (POpM
IpECTaBIICHHS

CTPYKTYpUpOBaTh WHQPOPMAIUIO, TPEIACTABIATH €€ B PANIMYHBIX (PopMax,
WJUTFOCTPUPOBATH IPpadUUIECKH;

OIICHMBATh HAJEKHOCTh MH(GOPMAIMH IO CaMOCTOSITENILHO C(HOPMYyITUPOBAHHBIM
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSITEIHLHO.

KoMMmyHMKaTHBHBIE YHUBEpPCAJbHbIC Y4eOHbIC NCHCTBUSA
Oo0menue:

BOCIIPUHUMATh M (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHUSIMHU
U LENSAMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY PEUIeHHs 3a/1a4d, KOMMEHTUPOBATh
MOJyYEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHMs 3a/JaBaThb BOMPOCHl IO CYHIECTBY OOCYKIAEeMOW TEMBI,
npoOsieMbl, pemaeMoil 3a1ayu, BBHICKA3bIBAaTh HJIEW, HAIIEJICHHBIC Ha MOHMCK pEIICHHS,
COIMOCTABIISAITh CBOU CYXACHHS C CYXACHUSMU JAPYTUX YYAaCTHHKOB JHAJIOTa,
OOHapyXUBaTh Pa3IUYUE U CXOJCTBO MO3UIIMHI, B KOPpeKTHOU (popMe popMynnpoBaTh
pa3HorIacHs, CBOM BO3PAXKCHHUS,;



MIPEACTABIATh PE3YJNbTAThl PEIMICHUS 3aayd, DSKCIEPUMEHTAa, HCCIEIO0BAHMS,
MPOEKTa, CaMOCTOSITEIbBHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajJad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHU.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeCTBUA
Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEILIEHUs 3a/1a4u, BEIOMPATH CIIOCO0 PEIICHUS C YIETOM
HMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMeHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4eTOM HOBOUM MH(OpMaIIHH.

CaMOKOHTPOJIb, YMOIIHOHAJIbHBIN HHTEJIJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIHHOW pe(dIEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNCHUCTBUH M MBICIUTEIBHBIX TIPOIIECCOB, WX pPE3yJbTaTOB, BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3yibTaTa PEIICHHS MaTeMaTHYCeCKOW
3aJ1a4u;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PCIICHHH 3aJ1a4W,
BHOCUTh KOPPEKTHBBI B JICATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBUE pe3yjIbTaTa IEJIW M YCIOBUSAM, OOBSCHATH TPUYUHBI
JTOCTHXKEHUS WIIH HEAOCTHKEHUS pe3yJbTaTOB IEITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

NOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
OpU pElIeHUd Y4eOHBIX 3aJady, NPUHUMATh IeJIb COBMECTHON [eATeIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboThl, pacmnpefensTb BHIBI padoT,
JIOTOBApUBATLCSA, OOCYXKIaTh TNpPOILECC M pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYINNOBBIX (opmax paboTel (0OCYXICHHS, OOMEH MHCHHH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pPE3yabTATHl OCBOEHHUS MPOTpaMMBI MO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEro obmero o0pa3oBaHus MPEACTABICHBI TI0 TOJaM OOyUCHHSI
B paMKax OTIEIbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOIIMX paslieiiax MpOTrpaMMBbl
10 MAaTEMATHKE.



OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 HamOoJiee 3HAUMMBIX B IMpOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIeYnBACT MHCTPYMCHTAIbHYIO 0a3y I M3YyYEeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHICCKOE
U a0CTpaKTHOE MBIIUICHHE OOYYarONIMXCsl Ha ypOBHE, HEOOXOAMMOM JJII OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax
yuyeOHOro Kypca «AureOpa W Hayalla MaTeMaTHYeCKOro aHajau3a» OOyYarolIuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas popMyJIUpyeT CBOU
JTOCTIKEHUSI B MaTeMaTHUECKON (hopme.

Y4eOHBIH Kypc anreOpbl M Hauaja MaTeMaTHYECKOTO aHaIM3a 3aKJIabIBaCT OCHOBY
JUIS  YCIICHTHOTO OBJIAJICHUS 3aKOHaMH (PW3WUKHA, XUMHUH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX  TEHJCHIIMA OKOHOMHKH ¥  OOIICCTBCHHOH  YKW3HH,  I1O3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEJIHECBHOW JKM3HH. B TOXEe Bpems OBJaJCHHC
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH YTBEPKICHUS,
UCIIONB30BaTh O00OOIIEHHE M KOHKPETU3allMio, aOCTparupoBaHUE W aAHAIOTHIO,
dbopMupyeT KpeaTUBHOE U KpUTHUYECKOE MbIlIIeHHE. B Xo/1e nzydenus anreOpsl U Haval
MaTEeMaTHYECKOTO aHajJu3a Ha YpOBHE CpPeaHEro oO0IIero oOpa3oBaHHS OOyYArOITUECS
MOJTY4atOT HOBBIN OTBIT PEIICHUS MPUKIIAHBIX 33/1a4, CAMOCTOSTEIHHOTO MIOCTPOCHUS
MaTEeMaTHYECKUX MOJIETIC peallbHbIX CUTYallMid M WHTEPIPETAIMU TMOITYyYECHHBIX
pEIICHH, 3HAKOMSTCS ¢ MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIONIUMUCS MATEMAaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaAMHU.
VY4eOHpIli Kypc anreOpbl M Hadadl MaTEMaTHYeCKOTO aHaimu3a o0Jsamaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcss Kak uepe3
y4eOHBII MaTepual, CHOCOOCTBYIOININI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIHLHOM KOHIICHTPAIIMM BHHUMAHHS ¥ OTBETCTBEHHOCTH
3a MOJIyYEHHBIA PE3yJIbTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
JISKUT JIEATETbHOCTHBIA TPUHITUI 00 yICHHS.

B cTpykType mporpamMmel 1o anrebpe U Hadajgam aHanu3a BBIAEISIOTCS CIASAYIONNe
collepKaTeNIbHO-METOIMUeCKne  JUHUU: «Uucima wu  BeUucIeHUs», «DYyHKIIUU
u rpadukn», «YpaBHCHHS W HEpaBEHCTBa», «Hauama mMaTeMaTHYECKOTO aHAN3ay,
«MHOXeCTBa H JIOTHKa». Bce OCHOBHBIE COJEPKATEIHHO-METOANYECCKUE JUHUU
M3YyYaloTCs Ha TMPOTSDKCHWHM JBYX JIeT OOydYeHHs Ha YPOBHE CpPEIHEro OoOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS JAPYT APyra ¥ MOCTEIICHHO HACHIMAsICh HOBBIMHU



TeMaMHu U pasjaenamu. JlaHHbBIA y4yeOHBIN KypcC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
oObeuHSET B ceOe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUN aHAJIN3, TEOPUS MHOKECTB U Apyrue. [lo mepe Toro
Kak oOydaroluecs: OBJIAJEBAlOT Bce Ooyiee IMIMPOKUM MATEMAaTUYECKHM amnmnapaTtoM,
y HHUX [OCJIEN0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCA YMEHHE CTPOUTH
MaTeMaTUYEeCKYIO MOJIEJb peanbHOM CUTYaIluH, MPUMEHSITh 3HaAHUS,
MOJIyYeHHbIE B Y4YeOHOM Kypce «Auredpa M Hayala MaTeMaTHYeCKOro aHallu3ay,
JUISL PELIEHUsI CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOM MaTeMaTHUECKOW 3a7auu, a 3aTeM
UHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YIIbTaT.

CopepxarenbHo-MeTOAMYECKass JMHUA «Yucna W BBIYMCICHUS» 3aBepLIAEcT
(opMHUpOBaHUE HABBIKOB HCIIOJIB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO oOuiero oOpaszoBanusa. Ha ypoBHe cpenHero oo01ero
o0Opa3oBaHus 0c000€ BHUMaAHUE yaemnsercs (pOpMUPOBAHUIO TIPOYHBIX BRIUUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0S HCMOJIb30BaHHWE pPA3IMYHBIX (OPM  3aMucU
JEHUCTBUTENBHOTO YKCIa, YMEHUE PAIMOHAJIBHO BBHINOJHATH JCHCTBUS C HUMH, J€TaTh
NPUKUAKY, OLEHUBATH pe3yibTaT. OOydaromuecs: MOJydaloT HAaBBIKM MPUOIMKEHHBIX
BBIYKCJICHUH, BBITIOJTHEHUS JACHCTBUM C YHCIaMU, 3allMCAaHHBIMK B CTaHAApPTHOU dopme,
UCITOJIb30BaHUS MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BHIPKCHUH.

CopnepxatenbHasi TUHHUS «Y PaBHEHUS U HEPABEHCTBA» PEATU3YETCS HAa MPOTIKEHUH
BCEro 0Oy4eHHUs1 Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus, MOCKOJIBKY B KaXKIOM pazfiesie
IpOrpaMMbl TIPEIYCMOTPEHO pelIeHUE COOTBETCTBYIOHIMX 3anad. OOydaromiuecs
OBJIA/ICBAIOT Pa3IMYHBIMUA METOJJAMH PEIICHUS 1ETIbIX, PAIlMOHAIBHBIX, UPPALIMOHATBEHBIX,
MOKa3aTeIbHbIX, JJOTAPpUPMHUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUI, HEPABEHCTB U UX
cucteM. [lomydeHHbIe YMEHUS UCTIONB3YIOTCA MPU UCCIEAOBAHUM (PYHKITUH C TTIOMOIIBIO
NPOU3BOJIHOM, PENICHUH TPUKIATHBIX 3a7a4 M 3aJa4 Ha HaXOXJICHHE HaumOOIBIINX
Y HAaUMEHBIINX 3HaueHUN (pyHKIMU. JlaHHas coepKaTesibHast JIMHUS BKITIOYAeT B ce0s TakKe
dbopMupoBaHuEe YMEHHH BBIMOJIHATH PAacyeThl 1O (GopMmysaM, IpeoOpa3oBaHus IENIbIX,
pPaIlMOHANIbHBIX, UPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe
BBIPAKCHUH, COJIEpIKAINX CTEeTIeHH U Jlorapudmel. biaromaps n3yueHuro anrebpandeckoro
Marepualga MPOUCXOAUT AalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOIO
MBIIIIEHUS 00yJarOIUXCs, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOTHI
C CUMBOJIbHBIMU (hOpMaMH, MIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE
paBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢GHEeKTUBHBIE MHCTPYMEHTHI JIJIST PEIICHUS
MPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJlay, HAIJSIAHO JIEMOHCTPUPYET CBOM
BO3MOKHOCTH KakK S13bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass  JuHUA «DyHKIMM ©  TpaduKW»  TECHO
MeperIeTaeTcs ¢ APYrUMHU JIMHUSIMA Y4E€OHOTO Kypca, OCKOJIBKY B KaKOM-TO CMBbICIIE
3a/laeT  IOCJIEOBAaTENbHOCTh  W3y4Y€HUs  Marepuana. V3ydeHue  CTENEHHOM,
MOKa3aTeIbHOM, JOrapu(PmMuyeckod M TPUTOHOMETPUYECKUX (PYHKIMMA, MX CBOWMCTB
u rpaduKOB, HCMOJIb30BaHUME (PYHKUMA JUIsI pelieHUs 3a7ad U3 JAPYruX y4dyeOHbIX
MPEAMETOB U peaibHOM JKU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAJIM30M, TaK



U C pelieHueM ypaBHEHHUM U HepaBeHCTB. IIpu 3ToM OOJbIIOE BHUMAHHE YACHSAETCS
dbopMUpOBaHUIO YMEHHUs BhIpaKaTh (OpMynamMu 3aBUCUMOCTH MEXY pPa3IMUYHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyUYeHHbIC (PYHKIMU, CTPOUTH UX rpaduku. Martepuan
COJIepKaTeNIbHOW JIMHUU HAlleJIeH Ha pa3BUTHE YMEHUM W HABBIKOB, MO3BOJISIIOLIUX
BBIpakaTh 3aBUCUMOCTH MEXY BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero nuzyuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIIUICHUS, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxartenpHass JmHHS «Hauama wmaTemaTuyeckoro asHainza» IMO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPyr KaKk MaTEMaTUYeCKUX, TaK W NPHUKIAIHBIX 3ajad,
JOCTYMHBIX OOYYAIONIUMCS, Y KOTOPBIX TMOSBIISIETCS BO3MOXHOCTh HCCIICIOBATh U
cTpouth rpaduku GyHKIUH, ONpenensaTh UX HauOOJbIINEe W HAUMEHBIINE 3HAYCHHS,
BBIYUCIISITh IUIOMIAAN (UTYyp U OOBEMBI TeJ, HaXOJIUTh CKOPOCTH U YCKOPCHUS
npoiieccoB. CopaepkaTenbHas JHUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeNiel peajbHbIX CUTYallUui, HAXOXKJIECHUS HAWUJYYIIIETO PEIICHUS
B MPUKJIAAHBIX, B TOM UYHCJIE COLMAIBHO-DKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MAaTHYECKOI'O0 aHaliu3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOIO,
(GbopManbHO-IOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (HOPMHUPOBAHUIO YMEHHIH
pacrio3HaBaTh TPOSBICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaroluecss y3HalOT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpPaX.

ConepxartenbHo-MeTOAMYECKas JIMHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC WIKOJIBHOW MAaTeMaTUKH M MpejyaraloT Haubosee
YHUBEPCAJIbHBIN S3BIK, OOBEIUHSIONIUMN BCE pa3/ielibl MATEMaTUKH U €€ IPHIOKEHUM,
OHM CBSI3BIBAIOT pa3HbIE MAaTEMATHYECKHWE AUCUUIUIMHBI B eauHoe ueinoe. [loatomy
BaYKHO JJaTh BO3MOXKHOCTh 00y4aroieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yue6HOM Kypce «AnreOpa 1 Hauajga MaTEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaKk)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEITUPOBAHUS, KOTOPBIC MPU3BaHbI CPOPMUPOBATH
HaBBIKM TIOCTPOEHUS MOJEIEH pEalbHbIX CUTyalUWd, HUCCICAOBAHUS 3THUX MOJIECIEH
C TIOMONIBIO ammapaTa anreOpbl M MaTeMaTUYeCKOTO aHajin3a W WHTEpIpeTaruu
MOJIYYEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXIblil W3 pa3lielioB
MpPOrpaMMBbl, TOCKOJBKY BECh MaTepual y4eOHOTO Kypca IIMPOKO HCIOIb3YEeTCs
JUISL pelleHus] TPUKIAIHbIX 3amad. [Ipu pemieHun peanbHBIX MPaKTHUECKUX 3ajiad
oOydarommuecs: pa3BUBAIOT HAOIIOIATETLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJIB30BaTh AHAJIOTHI0, 0000ATh UM  KOHKPETU3UPOBATH
npobiemy. JlesTenpbHOCTh 0 (JOPMUPOBAHUIO HABHIKOB PEIICHHS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIIECCE M3YUYEHHsI BCEX TEM Yy4eOHOro Kypca «Anredpa u Hauamia
MaTeMaTU4YEeCKOr0 aHAIN3a.

OO6mu1ee yuciIo YacoB, pEKOMEHAOBAHHBIX I U3YYeHUsI Yy4eOHOTO Kypca « Anredpa
M Hauaja MaTteMaTthdyeckoro anamusa», — 170 gacoB: B 10 kmacce — 68 yacoB (2 yaca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Heneno).



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCICHUS

Panvonansubie uucina. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOH, TMPOLIEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe po0Ou. AprupMeTHYECKUEe ONEPALNH C palMOHAIBHBIMU
qucliaMH, MpeoOpa3oBaHus YUCIOBBIX BblpaxeHul. IlpuMenenne npobeit u mpoueHTOB
IUIS peLeHUs NPUKIAJHbIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUN U pEaIbHOM KU3HU.

JlelictBuTenbHble  4yucia.  PanuoHanbHBlE W MPpALMOHAIBHBIE  YHCIIA.
Apudpmernyeckue omepanuu ¢ ACHCTBUTENbHbIMM  uuciaamu. [IpuGnuxkeHHble
BBIYMCIICHU, [IPaBUjla OKPYIJIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nensiM nokaszateneMm. CtanaaptHas (opma 3anucu JeHCTBUTEIBHOTO
yucia. Hcnonbs3oBanue mnoaxodsmiedl ¢GopMbl 3amMCH  IEMCTBUTENBHBIX YHCEI
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJibHON cTeneHu. [leicTBus ¢ apudMeTHuyecKuMHu
KOPHSIMU HATYpPaJIbHOU CTEIIEHHU.

CuHyC, KOCHMHYC WU TaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOKIE€CTBEHHBIE MPE0OPa3OBAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-palMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPABHEHUI.

[IpuMeHeHnE ypaBHEHHI U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKHX 3a]1a4 U 33724
U3 pa3IMYHBIX 00JaCTe HAYKH M peabHOU KU3HU.

DOyHkuuu U rpapuxkn

OyHk1ms, cnocobsl 3aganus GyHkiuu. ['paduk dyakuuu. Bzaumuo oOpaTHbie
byHKIUN.

O6nacte ompenesieHUss W MHOXKECTBO 3HaueHu (yHkuuu. Hymu QyHknun.
[TpoMesxyTKH 3HAKOTIOCTOSTHCTBA. UeTHbIC 1 HeYETHBIC (YHKITUH.

CrenieHHas GyHKIMA C HATypaJbHBIM W IENBIM  Toka3zareneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa 1 rpad UK KOPHS N-0 CTEIICHHU.

Tpuronomerpuyeckass OKpy>XKHOCTb, ONPEIETICHUE TPUTOHOMETPUUECKUX () YHKIIUH
YHUCJIOBOTO apryMEHTA.

Hauyajga MmaTeMaTH4eCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBaTEIILHOCTEH. MOHOTOHHBIC
OCJIE0BATEILHOCTH.



Apudmernueckass M TeoMeTpUueckas Nporpeccuu. beckoHeduHo yObIBaromas
reomeTpudeckas mporpeccus. CymMma OecKOHEYHO YOBIBAIOIIeH TreoMEeTpHUYecKOn
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHOXecTBO, omnepanud HaJl MHOXecTBamHu. Jluarpammbl Oilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO —ammapara s OINHMCAHUS PeATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUHU 3a7]a4 U3 IPYTUX y4eOHBIX TPEIMETOB.
Onpenenenue, TeopemMa, CIeCTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucjaa u BbIYUCIEHUA
Harypanensbie u uenbie yncna. [IpusHaku 1eIMMOCTH LEIIBIX YUCEIL.
CreneHb ¢ palMoOHaNIbHBIM MOKa3zaTesaeM. CBOWCTBA CTEIICHH.
Jlorapudm uncna. JlecaTUUHBIE U HATYPAIbHBIC JTOTApU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpeobpazoBanue BEIpOXKEHUH, COJIEPIKAITUX JIOTAPUDMBI.

[IpeoOpa3oBanre  BbIpaKEHUH, COJAEpKAUIMX CTENEHH C  palMOHAJIbHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIC YPaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucteMbl JTUMHEWHBIX YpaBHCHHMH. PellieHWe NpUKIAIHBIX 3a7ad C IMOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUH.

CucTemMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTel HAyKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuogndyeckue QyHkiuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MEHUMYMBI pyHKIMH. Hanbomnpiiee 1 HauMeHblliee 3HaUYeHUEe (PYHKIUH
Ha MPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpapuKu.

[lokazatenpHass u norapudmudeckas GyHKIHH, WX CBOWCTBA W TpaduKwu.

Hcnonb3oBanne rpadukoB PYHKIIHIA 11 pEIICHUS YPABHEHHUH 1 TIMHEHHBIX CUCTEM.

Ucnonp3oBanue  rpadukoB  GYHKOMA OIS UCCIENOBAHHS  TPOIECCOB
U 3aBUCHMOCTEH, KOTOpbI€ BO3HHUKAIOT NpPHU PEIICHUH 3aJad HU3 JPYTruX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3HHU.

HayvaJyia MaTeMaTH4eCKOr0 aHAJIN3a
HemnpepoiBuble ¢Qynkuuu. MeToj HHTEpBAJIOB JUisl PEUICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKuil CMbICI MPOU3BOIHOM.



[IpousBoaHbIe 3eMeHTapHBIX QPyHKUIUNA. DOpMyIbl HaXOKIEHUS TPOU3BOIHON
CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHre NPOU3BOAHOM K HCCIEAOBAHMIO (PYHKIMI Ha MOHOTOHHOCTb
1 SKCTpeMyMbl. HaxoxieHre HanOOoIbIIEero 1 HAMMEHBIIETO 3HaYeHHs] (DYHKLIMHM Ha OTPE3KE.

IIprMmeHenune poru3BOIHON 1JIs1 HAXO0XKIACHUS HAaUJTYYILIETO PEIIEHUs B [IPUKJIIAIHBIX
3aja4ax, sl ONpeeIeH s CKOPOCTH MPOLiecca, 3aJaHHOrO (pOopMyIoi in rpaduKoM.

[lepBooOpa3znas. Tabnua nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U Gpusuveckuil cmbici. Brluucienue uHrerpana
no gopmyne Herorona—Jleitouuna.

NPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce oOy4daromuiicss HOJy4UT CAEAYIOLINUE TPEAMETHBIE
pe3ybTaThI:

Yucjaa v BLIYUCJIEHHUA:

OTIEPUPOBATH MOHATUSIMHU: PALIMOHATLHOE U JEUCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS
U JIeCATUYHAS IPOOh, IPOLICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpalH ¢ PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH IPUOJIM)KEHHBIC BBIYUCIICHHUS, UCTIOIB3YS MPAaBUIa OKPYTJICHUS, 1eJIaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUN;

OTICpUPOBATh TOHATUSIMU: CTENEHb C IIEJBIM IOKa3aTejaeM, cTaHaapTHas (opma
3alUCU  JICMCTBUTEIILHOIO 4YHCJA, KOPEHb HATYpPallbHOM CTENEHU, WCIOJIb30BaTh
MOAXOAAIIYI0 (OPMY 3aIUCH JEHCTBUTEIBHBIX YHCEI IS pEIIeHUs TPaAaKTUUECKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMH: CHHYC, KOCHUHYC W TAaHIC€HC IPOU3BOJILHOTO YIJIa,
UCIIOJIB30BaTh 3alHMCh MPOU3BOJIBHOTO yIJIAa uYepe3 oOpaTHbIE TPUTOHOMETPUYCCKUE

byHKIHM.

YpaBHeHUs M HEPABEHCTBA:

ONEpPUPOBATh IOHATUSMU: TOXKJIECTBO, YPaBHEHHWE, HEPABEHCTBO, LEJOE,
palMOHANIBHOE, HWPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BBITIONIHATH MPEoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKCHHN H  periaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBITIOJIHATh MPEOOpa30BaHUsl LENbIX, pAlUOHAIBHBIX U HUPpPAlMOHATBHBIX
BBIPQXKCHUN W PEIATh OCHOBHBIE THUIIBI LEJIBIX, PAUMOHAIBHBIX W HPPALNHOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPaBHEHUsS W HEPABEHCTBA Il PEIICHUS MAaTeMaTUYECKHUX 3a]1ad
Y 3a/1a4 U3 Pa3Iu4HbIX 00JIacTe HAYKU U peaIbHOM )KU3HH;

MOJICIMPOBATh peajbHbIE CUTYAllMU Ha S3bIKE aiareOpbl, COCTABIATH BbIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HWCCIENOBATh ITOCTPOEHHBIE MOJEIN
C UCIIOJIb30BAaHUEM alllapara ajareopsbl.



DYyHKIUH U I'PAPUKHU:

ONEepUpOBaTh MOHATUAMHU: (YHKUUSA, CHOCOOBI 3aJaHus (PYHKIUH, 00JacTh
OIpEJIENICHHUs] 1 MHOXECTBO 3HaYeHUM (PyHKIMH, Tpaduk QyHKIUU, B3aUMHO OOpaTHBIE
dyHKIMM;

ONEepUPOBATh MOHATUSMH: YETHOCTb WM HEYETHOCTh (PYHKUUHU, HYIU (PYHKIHUH,
MIPOMEKYTKH 3HAKOTOCTOSHCTBA;

MCIIOJIb30BaTh rpaduKu (PYHKIMM 1Sl pelieHusl ypaBHEHUH;

CTPOUTh W YWUTaTh TrpaduKU JUHEHHOW (YHKUMH, KBagpaTUUYHON (DYyHKIIMH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCIOJIb30BaTh rpaduku PYHKIUN AJI1 UCCIAEAOBAHMS MPOLECCOB M 3aBUCUMOCTEN
OpU pelIeHUH 3a7ad U3 JIPYTrux Y4YEOHBIX MPEIMETOB U peallbHOM >KU3HU, BBIPAXaTb
(dopMynamMu 3aBUCUMOCTH MEXIY BETUUMHAMMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

OIIEPUPOBATH MOHITHAMH: ITOCIICA0BATEIIBHOCTD, apru(MeTHIecKast U TeOMETprUIecKast
POTPECCHU;

OIepUPOBATH MOHATHIMH: OCCKOHEUHO yOBIBAIOIIAs FTE€OMETPUYCCKAs MPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIECH reOMETPUUECKOM MPOTPECCHH;

3aJ1aBaTh MOCIIEA0BATEILHOCTH PA3TUYHBIMU CIIOCOOAMU;

UCTIONIB30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTE W TIPOTPECCHUU ISl PEIIeHUs
peasTbHBIX 33729 MPHUKJIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar sl ONHMCAaHUs PeaibHbIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 33429 U3 JPYTUX YUeOHBIX MPEIMETOB;
ONIEpUPOBATH MMOHATUSIMU: OIIPEETICHUE, TEOpEMa, CICACTBUE, I0KA3aTEIbCTRO.

K xoniy o0y4yenust B 11 kiiacce oOydaromuiics moIyduT CIEIYIONINE TPEeIMETHBIC
pEe3yJIbTATHI:

Yucja ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATUAMHU: HATYpPaJIbHOE, IEJI0€ YKCIIO, UCIOJIb30BaTh MPU3HAKU
JETMMOCTH LEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA MPOCTHIE MHOKUTENH JUIsl pELICHHUS 3a1aY;

ONEPUPOBATH MOHATUEM: CTEIEHD C PAIIMOHAIBHBIM ITOKA3aTEIIEM;

OTICPHPOBATh IMOHATHUSAMHM: JOTapupM UHCIIA, JCCITHYHBIE U HATypaJbHBIC
norapumbl.

YpaBHeHUs M HEPABEHCTBA:

MIPUMEHSTh CBOMCTBA CTENEHU [JIsi MPeoOpa3oBaHMsI BHIPAXKEHUH, ONEPUPOBATH
MOHATUSIMM: TIOKA3aTEJIbHOE YPAaBHEHUWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKA3aTeJbHbIX YPABHCHUN U HEPABEHCTB;

BBITIOJIHATH IPE0OPa30BaHUsI BEIPAXKEHUH, COIepKaIllUX JIorapu(Mbl, ONIEPUPOBATH
MOHATUAMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHbBIEC THIIBI
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB;



HAXOJUTh PEICHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATH MOHATUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pPEUICHUE,
HCTIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIs1 PELICHUS ITPAKTUYECKUX 3a1a4;

HAXOJIUTh PEUIEHUS TMPOCTEUIINX CHUCTEM U COBOKYIHOCTEM pPALMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB;

MOJICIIMPOBATh peajbHbIe CUTYallMu Ha S3bIKE alareOpbl, COCTABIAThH BBIPAKECHMUS,
YpPaBHEHMS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHUIO 3a1a4M, UCCIEIOBATh ITOCTPOCHHBIE
MO/IEJIM C UCIOJIb30BAaHUEM amnmnapara ajareopsl.

DYyHKIUH U IPAPUKHU:

ONEepUPOBATH MOHATUSAMU: NIEpHONYecKas QYHKIHUS, MPOMEXYTKH MOHOTOHHOCTH
(YHKIUU, TOYKM DKCTpeMyMa (GYHKUMH, HauOOJbllee W HaUMEHbIlEee 3HaYeHUs
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNoBaHUs (DYHKUUHU, 33aJlaHHON
rpadukoM;

ONEepUPOBATh  MOHATUAMM: TpaQUKU  [OKa3aTeNbHOM,  JorapupMHUUECKOU
U TPUTOHOMETpUUYECKHX (YHKIMHA, U300pakaTh MX HA KOOPAMHATHOW TMIJIOCKOCTH
Y WCIIOJIB30BATh JJIsl PELLICHUS] YDABHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH TpaduKu JIMHEWHBIX YpaBHEHHI
Y WCIIOJIb30BATh UX JUISl PELICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHU;

UCMOJIb30BaTh rpapuKu GYHKIUHN IS MCCIeA0BaHUs IPOLECCOB U 3aBUCHMOCTEM
U3 APYTruX y4eOHBIX AUCLHUILINH.

Hauyana MaTeMaTHYeCKOro aHAJIN3A:

ONepUpPOBaTh MOHATHSAMH: HENpepbiBHAas (QYHKIWSA, NPOU3BOAHAS (QYHKITHH,
UCTIOJIh30BaTh T€OMETPUUYCSCKUN W (PU3UYECKHA CMBICT TPOW3BOJHON JUISI PEHICHHUS
3ajad;

HaXOJUTh TPOU3BOJHBIC D3JIEMEHTAPHBIX (YHKIUN, BBIYHCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA,

UCTIOJIh30BaTh MPOU3BOAHYIO I WCCIENOBAaHUS (YHKIMM HA MOHOTOHHOCTB
Y 3KCTPEMYMBI, IPUMEHSATH PE3YJIBTAThI HCCIIEIOBAaHUS K MOCTPOCHHUIO IpauKOB;

WCIIOJIb30BaTh  MPOW3BOJHYIO  JUISS  HAXOXKJICHUS  HAWIY4IEro  PEIICHUs
B MIPUKJIATHBIX, B TOM YHUCJIE COIMATBLHO-9KOHOMUYECKHX, 3a]a4ax;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAS M MHTETPAJ, TIOHUMATh TE€OMETPUUECKUM
1 (PU3UYECKUI CMBICT UHTETpAa;

HAaXOJUTh TIEPBOOOpA3HBIC JJIEMEHTAPHBIX (DYHKIUH, BBIUUCIATH HHTETPAT
o ¢popmyiie Herotona—Jleitonuma;

pemarh TpUKIaAHBIE 3aJa4d, B TOM YHCJIE COIHMAIBHO-YKOHOMHYECKOTO
1 (PU3UYECKOT0 XapakTepa, CpeJICTBAMUA MaTeMaTUYECKOTO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJACC
Ne HaumenoBanue pa3zesia (TeMbl) Kypca KoiuyecrBo
pasiena 4acoB
1 MHoOxecTBa pallMOHAIBHBIX U ICHCTBUTEIIBHBIX YUCEL. 14
ParnmonanbHbIe ypaBHEHHS 1 HEPAaBEeHCTBA
2 Oynkiun ¥ rpaduku. CTeneHs ¢ HelbIM IMoKa3aTeleM 6
3 Apudmernueckuit KOpeHb 18
N—ou creneHu. MppannonaibHble ypaBHEHUS U HEPABEHCTBA
4 ®opMysbl TPUTOHOMETPUH. TPUTOHOMETPUYECKHE YPaBHEHHUS 22
[ocnenoBaTenbHOCTH U IPOTPECCUU
[ToBTOpeHue, 00001IeHNE, CHCTEMAaTH3aITus 3HAHHUHA
OBHIEE KOJIMYECTBO YACOB 1O ITPOT'PAMME 68
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne HaumeHnoBanue pasaesia (TeMbl) Kypca KosmuectBo
pa3jiena 4yacoB
1 CrerneHb C paliMOHAILHBIM TTOKA3aTEIIEM. 12
[TokazarenbHas ¢pynkuus. [lokazarenabHble ypaBHEHUS U
HEPaBEHCTBA
2 Jlorapudpmuueckas ¢ynkius. Jlorapudmudeckre ypaBHEHHS 1 12
HEPaBEHCTBA
3 Tpuronomerpuyeckne QyHKIIUU U UX TPaQUKH. 9
Tpuronomerpuyeckre HepaBeHCTBA
4 [IpousBonas. [IpuMeHeHne Mpou3BOHOM 24
5 HHTerpas u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUH 12
7 HarypanbHble u 1enblie yucna 6
8 [ToBTOpEHnue, 0600IIeHNEe, CUCTEMATHU3AIIUS 3HAHUN 18
OBHIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102




IMOYPOYHOE INTAHUPOBAHUE
K PABOYEN NPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHUS
IO YYEBHOMY KYPCY
«AJITEBPA U HAYAJIA AHAJIU3A»
(0a30BbIil ypOBEHDb)

10 KJIACC
Ne n/mm Paznen/ KoJ-Bo
TeMa ypoka 4acoB

MHokecTBa PAIIMOHAJIBbHBIX U IefiCTBUTEIbHBIX YHCEJI. 14
PanuoHaibHbIe yPABHEHUS U HEPABEHCTBA

1 MHOXecCTBO, OTniepaluy HaJl MHOXKeCTBaMu. Jluarpammbl 1
Dilnepa—BenHa

2 PammonannHBIE unciia 1

3 [Tpumenenue apoOeii U MPOIEHTOB IS PEIICHUS TTPUKIIATHBIX 1
3aJ1a4 U3 PA3JIUYHBIX OTPACIIEH 3HAHUN U PEATIbHOW )KU3HU

4 CraproBas AuarHocTuyeckas pabora 1

5 JleiicTBuTenbHbIE YKcla. PalinoHanbHble U HppallMOHATBHBIE 1
qrcla .

6 [TpubnuxEHHbIC BHIYUCICHUS, PABUIIa OKPYTJICHUS, TIPUKUIKA U 1
OIICHKA pe3yJIbTaTa BBIUMCICHUMN

7 ToxxiecTBa U TOXKJIECTBEHHBIE TTPE0OPa30BaAHMUS 1

8 YpaBHeHue. Penienue ypaBHEHHI 1

9 HepaBenctBo. Penienne HepaBeHCTB 1

10 Metoa uHTEpBAIOB 1

11 MeTo1 MUHTEpPBAJIOB 1

12 Pemenue nenpix u 1poOHO-palliOHANBHBIX YPABHEHUN U 1
HEPaBEHCTB

13 Pemenue nienpix 1 1poOHO-paIMOHATBHBIX YPABHEHHUH H 1
HEPaBEHCTB

14 KounTposbHasi padora Nel 1
@®ynkuuu u rpadguku. CreneHsb ¢ HeJbIM MOKAa3aTeJIeM 6

15 OyHKIMS, cocoObI 3a1anus GyHKIUU. B3anmMHO 0O0paTHbIe 1
dbynkiuu. ['padux pyHKINN.

16 OO6macTh onpeieNIeHUs] 1 MHOXKECTBO 3HAYCHHUIA (DYHKITHH. 1

17 UeTHble 1 HEYETHBIE PYHKIIUU 1

18 CreneHsb C LUEIbIM NTOKa3aTeIeM 1

19 Crenennas pyHKIMS C HATYypaJbHBIM U LIEJbIM MTOKa3aTeneM . E¢ 1
CBOMCTBa U rpaduk

20 KonTposbHasi pabora Ne2 1




ApudmMeTnyecKnii KOpeHb n—oi crenenu. UppanuoHanbHbIe
YPABHEHHS U HEPABEHCTBA

[HEN
(0

21 ApudmeTnyeckuii KOpeHb HaTypaJbHOM CTENEHU 1
22 JleiicTBus ¢ apu()METHUECKUMU KOPHSIMU N-OM CTENEHU 1
23 JleficTBus ¢ apu(METHUECKUMU KOPHSIMU N-OW CTENEHU 1
24 JleficTBus ¢ apu(METHUECKUMU KOPHSIMU N-OW CTENEHU 1
25 JleificTBus ¢ apu()METHUECKUMU KOPHSIMU N-OW CTENEHU 1
26 JleificTBus ¢ apu(METHUECKUMU KOPHSIMU N-Ol CTENEHU 1
27 Penienre uppallMOHaNbHBIX YPaBHEHUN 1
28 Penienrie nppanioHanbHbIX ypaBHEHUN 1
29 Penienne nppaniMoHanbHbIX YpaBHEHUN 1
30 Peenue uppallnoOHaJIbHBIX YPAaBHEHU 1
31 KoHnTponbpHas pabota (TeKyluii KOHTPOJIb) 1
32 PabGora nHajg ommOkaMu 1
33 CaoiicTBa 1 rpauK KOpHS N-Oi CTENEHU 1
34 CaoiicTBa 1 rpauk KOpHS N-Oi CTENEHU 1
35 CaoiicTBa 1 rpaduk KOpHsS N-Oi CTENEHU 1
36 CBoiicTBa 1 rpaguK KOpHS N-0i CTENeHH 1
37 CaoiicTBa 1 rpaduK KOpHsS N-Oi CTENEHU 1
38 KontpoabHasi pagora Ne3 1
®opmyabl TpUroHoMeTpuu. TpUroHoMeTpUYeCKHe YPABHEHHUSA 22
39 CuHyC, KOCUHYC U TAHT€HC YHCJIOBOTO apryMeHTa 1
40 Cunyc, KOCHHYC ¥ TAHT€HC YMCJIOBOI0 apryMeHTa 1
41 ApPKCHHYC, apKKOCUHYC Y apKTAHI€HC YMCIOBOI0 apryMeHTa 1
42 APKCHHYC, apKKOCHUHYC Y apKTAHT€HC YMCJIOBOI0 apryMeHTa 1
43 TpuroHomeTpruueckasi OKpyKHOCTb, ONPEICICHUE 1
TPUTOHOMETPUYECKHUX (DYHKIIUM YUCIOBOTO apryMeHTa
44 TpuroHomeTpruueckasi OKpyKHOCTb, ONPEICICHUE 1
TPUTOHOMETPUYECKHUX (DYHKIIUM YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUECKHIE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPHUECKHIE (POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPHUECKHIE (POPMYITBI 1
48 [IpeoGpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHIM 1
49 [IpeoGpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAKCHHIM 1
50 [IpeoGpa3zoBaHre TPUTOHOMETPHUUECKUX BHIPAKCHHIM 1
ol [TpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHM 1
52 [TpeoOGpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHM 1
53 Pemienne TpUroHOMEeTpUYECKUX YpaBHEHU 1
o4 Pemienne TpUroHOMEeTpUYECKUX YpaBHEHU 1
95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
56 Pemenne TpuroHOMeTpUYECKUX ypaBHEHU 1
o7 Pemienne TpuroHOMEeTpUYECKUX YpaBHEHU 1
58 Pemienne TpUroHOMETpUYECKUX YpaBHEHU 1
59 Pemienne TpUroHOMETpUYECKUX YpaBHEHU 1




60 Kontposabhasi padora Ned 1
Ilocs1en0oBaTEILHOCTH M MPOTPECCUH 6

61 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS TTOCIICIOBATEILHOCTEN 1
62 MOHOTOHHBIEC TTOCIICIOBATCIILHOCTH 1
63 Apudmernyeckas U reoOMeTpUYeCcKas Mporpeccuu 1
64 beckoneuHo yObIBarolas reoMeTpuyeckas nporpeccus 1
65 KonTponbsHas padora Ne5 (mpoMeKyTOUYHBIN KOHTPOJIb) 1
IToBTOpeHue, 00001IeHHE, CHCTEMATH3AIMS 3HAHUM 2

66 [loBTOpEHNE U3YyYEHHOTO 1
67 O000111eHNE U CUCTEMATU3ALUS 3HAHUI 1
68 O00011IeH1E U cUCTEMATU3AIUA 3HAHUI 1
HUTOI'O 68




IMOYPOYHOE ITAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY KYPCY
«AJITEBPA U HAYAJIA AHAJIU3A»
(0a30BbIil ypOBEHb)

11 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoKa 4acoB
CreneHb ¢ pAlMOHAJBLHBIM MOKAa3aTeJIeM. 12
IHoka3zatenbHas pyHkuus. [lokasaTejbHbIe yPABHEHUA U
HepaBeHCTBA
1 | Crenens ¢ panmoHaIbHBIM MOKa3aTeraeM. CBOMCTBA CTENICHU 1
2 | CremneHb ¢ parioHaIbHBIM MoKa3aTeaeM. CBOHCTBA CTENIEHU 1
3 | IlpeoOpa3oBaHue BRIPAKEHUH, COACPKAIINUX PAITMOHATILHBIC CTETICHH 1
4 | [IpeoOpa3zoBaHue BEIPAKCHHA, COACPIKAIIUX PAIIMOHAIBHBIC CTCTICHH 1
5 | IlpeoOpa3oBaHme BRIPAKEHUH, COACPKAIINUX PAITIOHATILHBIC CTCTICHH 1
6 | Bxomnas nuarnoctmueckas pabora 1
7/ | IlokazarenbHble YpaBHEHUS U HEPABEHCTBA 1
8 | [lokaszarenbHble ypaBHEHHs M HEPABEHCTBA 1
9 | IlokazarenbHble YpaBHEHUS U HEPABEHCTBA 1
10 | Iloka3zatenpHas GyHKIMS, €€ CBOMCTBA M Tpaduk 1
11 | Iloka3zaTenpHas GyHKIMs, €€ CBONCTBA U rpaduK 1
12 | KontponbHas padota Nel 1
Jlorapupmuueckasi pyHkuus. Jlorapupmudeckue ypaBHeHUs U 12
HepaBeHCTBA
13 | Jlorapudwm uncna 1
14 | JlecsaTnuHble M HATypaJIbHBIC JJOTapU(PMBI 1
15 | TlpeoOpa3zoBanHue BbIpa)EHUH, COJIEPIKAIINX JIOTapru (MBI 1
16 | IlpeoOpaszoBanme BeIpa)EHUI, COAEPIKANIUX JTOTapU(pMBbI 1
17 | TIpeoOpa3zoBanme BbIpa)EHUH, COAEPIKANTUX JTOTapU(MBbI 1
18 | Jlorapudbmuueckne ypaBHEHUS U HEPaBEHCTBA 1
19 | Jlorapudmuueckne ypaBHEHUS U HEPaBEHCTBA 1
20 | Jlorapudmuueckune ypaBHEHUS U HEPABEHCTBA 1
21 | Jlorapudmuueckrie ypaBHEHUS U HEPaBEHCTBA 1
22 | Jlorapudmuueckas GyHKIMsA, €€ CBONCTBA U Tpaduk 1
23 | Jlorapudmmueckas dhyHKIus, €€ CBONCTBA U Tpaduk 1
24 | KontpomnbHas pabota No2
Tpuronomerpuyeckue GyHKIUU U UX rpadpukm. 9
TpuronomeTprnyecKue HEPaBEHCTBA
25 | TpuronomeTtpudeckue GYHKIUNA, UX CBOMCTBA U TpaduKH 1
26 | TpuroHomeTrpudeckue GYHKIUN, UX CBOMCTBA U TpadKH 1
27 | TpuronomeTtpudeckue GyHKIUN, UX CBOMCTBA U TpadKH 1




28 | Tpuronomerpuueckue (yHKIHUU, UX CBOMCTBA U rpauKu 1

29 | IlpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 | IIpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

31 | Ilpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

32 | Ilpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

33 | KontponwsHas paGota Ne3 1

IIpousBoanas. [IpumeHenne NPOU3BOIHOM 24

34 | HenpepoiBHble QyHKIIMHU. MeTO MHTEPBATIOB JIJIsl PEIICHUSI HEPABEHCTB 1

35 | HenpepriBHble GpyHKIIMKU. MeTO HHTEPBATIOB ISl PEIICHUSI HEPABEHCTB 1

36 | HenpepbiBHble GyHKIIMU. METOJT MHTEPBAJIOB JIJIsl PEIlICHUs HEPABEHCTB 1

37 | llpousBonHas pyHKIMU. ['eoMeTprueCKUil U PU3NUECKUI CMBICT 1
IIPOU3BOAHOM

38 | [IpousBonHas pyHkuu. ['eomMeTpruecKuili 1 GU3NUECKUIA CMBICT 1
IIPOU3BOAHOM

39 | [IpousBonHas QyHkIuu. ['eomMeTpruecKuii U1 PU3NUECKUIA CMBICIT 1
IIPOU3BOAHOM

40 | [IpousBoanas ¢pyHkuuu. ['eomerpuueckuit u GU3MUECKUIl CMBICIT 1
IIPOU3BOAHOM

41 | [Ipou3BOAHBIE IIEMEHTAPHBIX (PYHKITUI 1

42 | [Ipou3BoAHbBIE AIIEMEHTAPHBIX PYHKITUH 1

43 | Ilpou3BosiHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUHI 1

44 | Tlpou3BosiHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUI 1

45 | Ilpou3BosiHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUHI 1

46 | KonTtpoabHas padora Ned (TeKymuii KOHTPOJIb) 1

47 | IlpumeHeHne NPOU3BOIHOM K HCCIEA0BaHUIO (PYHKINI HA MOHOTOHHOCTD 1
U SKCTPEMYMBI

48 | IlpumeHeHre MPOU3BOHOM K UCCIEOBAHNIO (DYHKIIMN HA MOHOTOHHOCTh 1
U SKCTPEMYMBI

49 | HaxoxneHrne HanOOBIIEro U HAMMEHBIIEr0 3HaUYeHUs (yHKIIMHM Ha 1
OTpE3KE

50 | Haxoxnenne HanOOIBIIETO U HAMMEHBIIIET0 3HaUYeHUs QYHKIIMHM Ha 1
OTpe3Ke

51 | Haxoxnenne HanOOIBIIETO U HAMMEHBIIIET0 3HaUYeHNU QYHKIIMHM Ha 1
OTpE3Ke

52 | Haxoxnenne HanOOIBbIIETO U HAMMEHBIIET0 3HaUYeHNUs (YHKIIMHM Ha 1
OTpE3Ke

53 | [IpumeHeHne MPOU3BOIHOM ISl HAXOXKACHUS HAWIYYIIEro pPelIeHUs B 1
MPUKJIAJHBIX 3a7a4ax, AJI1 ONpeleseHUs] CKOPOCTH IpoLecca, 3aJaHHOI0
dbopmyoi nim rpadukoM

54 | [IpuMeHeHne NPOU3BOIHON JIJISl HAXOXKICHUSI HAWUJTYUIIEro pEelIeHUs B 1
MPUKJIAJHBIX 3a7a4ax, AJI1 ONpeleseHUs: CKOPOCTH IpoLecca, 3aJaHHOT0
dbopmynol uim rpagukom

55 | [IpuMeHeHne MPOU3BOIHOMN JIJIsl HAXOXKICHUSI HAWUJTYUIIEro PEelICHUs B 1

MNPUKIAJHbIX 3aga4ax, 1JI OIIPCACICHUA CKOPOCTHU IIpoHecca, 3a1aHHOI'O




dbopmynolt uinm rpagukom

56 | [IpuMeHeHne MPON3BOIHOMN JIJIsl HAXOXKICHUSI HAWUJTYUIIEro pPEelIeHUs B 1
MPUKJIAJAHBIX 337a4ax, AJI1 ONpPeAesIeHus CKOPOCTH MPoLiecca, 3aJaHHOIO
dbopmynolt uinm rpagukom

57 | KontponbsHas padota Ne5
HNuTerpan u ero npuMeHeHUs 9

58 | [lepBoobOpa3znas. Tabnuiia mepBooOpa3HbIX 1

59 | [lepBoob6pa3znas. Tabnuiia mepBooOpa3HBIX 1

60 | MuTerpan, reomeTpuyeckuil U (PU3MUECKUN CMBICI UHTErpasia 1

61 | MuaTerpan, reomeTpuyeckuid U (U3NUECKUN CMBICI MHTErpajia 1

62 | Beruncnenue unrerpana no dopmyne Hetorona—JleiiOHuna 1

63 | Beruncnenue unrerpana no ¢bopmyne Herorona—JleiiOnuna 1

64 | Beruncnenue unrerpana no ¢bopmyne Herorona—JleiiOnuna 1

65 | Beruncnenue unterpana no dbopmyne Herorona—JleiiOnuna 1

66 | KonrponbHas paboTta Neb 1

CucremMbl ypaBHeHH 12

67 | CucreMbl JIMHEHWHBIX ypaBHEHHI 1

68 | Pemenne npukiIagHbIX 33129 ¢ TOMOIIBIO CUCTEMBI JTMHEHHBIX YPaBHECHUN 1

69 | Pemenne npukiIagHbIX 331249 ¢ IIOMOIIBI0 CUCTEMBI JIMHEHHBIX ypaBHEHUN 1

70 | CucTeMbl U COBOKYITHOCTH IIEJIBIX, PAllMOHATBHBIX, UPPAIlMOHATIbHBIX, 1
MOKAa3aTeJbHBIX, JOrapu(PMUUECKUX YPAaBHEHUI U HEPABEHCTB

71 | CucreMbl 1 COBOKYITHOCTH II€JIBIX, PAIMOHAIbHBIX, HPPAIIMOHATBHBIX, 1
MOKAa3aTebHBIX, JOrapu(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB

72 | CucreMbl 1 COBOKYITHOCTH II€JIBIX, PAIMOHAIIbHBIX, HPPAIIMOHATBHBIX, 1
MOKAa3aTeIbHBIX, JOrapu(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB

73 | Ucnionp3oBanue rpadukoB GYHKIMHN IS peIICHHUS] YPABHEHUN U CHCTEM 1

74 | Ucnionp3oBanue rpadukoB GYHKIMHN IS peIICHUS YPABHECHUN U CHCTEM 1

75 | IlpumeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO 1
MaTEeMaTUYECKUX 3aa4 U 3a/1a4 U3 Pa3Iu4HbIX 001acTeil HayKu U
pEATBbHON )KU3HU

76 | IlpumeHeHHe ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO 1
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IUYHbIX 001acTeil HAyKH U
pEATBbHON )KU3HU

77 | [IpuMeHeHUE ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUIO 1
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IUYHbIX 001acTeil HAyKH U
pEATbHOU KU3HU

78 | KontpomnpHas pabota No7 1

HartypaJjbHble U nejibie Yucjia 6

79 | HarypanbHbIe U 11eJIbIe YMCIIA B 337a9aX U3 PEATbHON KU3HU 1

80 | HatypanpHbie 1 1IeTbIe YKCiIa B 33]ja4aX U3 peaabHOU KU3HH 1

81 | HarypanbpHbIe U IIebIC YHCIIa B 3aJja4aX U3 PeaabHOMN )KU3HH 1

82 | [Ipu3Haku IEITMMOCTH IEJIBIX YHCEI 1

83 | [Ipu3Haku IEIIMMOCTH IEJIBIX YHCEI 1

84 | KontponbsHas pabota Ne§ 1




IToBTOpeHue, 00001IeHHE, CHCTEeMATH3AIMS 3HAHUM

[HEN
oo

85 | OcHOBHBIEC MOHSTHUS Kypca anreOpbl M Hayaja MaTEMAaTHUYECKOTO aHalnu3a 1
86 | OcHOBHBIC MOHSTHUS Kypca anreOpbl M Hayaja MaTEMAaTHUYEeCKOTO aHalnu3a 1
87 | OcHOBHBIE MOHATHA Kypca anre0pbl 1 HayaJl MAaTEMaTUYECKOT0 aHaJIN3a 1
88 | OcHOBHBIC MOHSTHUS Kypca alreOpbl U Hayaja MaTEeMaTHUYECKOTO aHallu3a 1
89 | OcHoBHBIE MOHATHS Kypca anre0pbl 1 HayaJl MATEMaTUYECKOT0 aHaIKM3a 1
90 | OOoOmeHNe U cucTEMAaTHU3aIs 3HAHUHM 1
91 | OOoOmeHne U cucTeMaTU3aIys 3HaHUM 1
92 | O0oOmeHre U cucTEMAaTHU3aIs 3HAHUM 1
93 | O0oO1IeHNEe U cucTEMATH3AIAs 3HAHUI 1
94 | O6001IEeHNEe U CUCTEMATU3ALUS 3HAHUN 1
95 | O6001IEeHNEe U cUCTEMATU3ALMS 3HAHUN 1
96 | O0001IEeHNE U CUCTEMATU3ALMS 3HAHUN 1
97 | O6001IEeHNE U CUCTEMATU3ALUS 3HAHUN 1
98 | O0001IEeHNEe U cUCTEMATU3ALMS 3HAHUN 1
99 | O6001IeHne U cucTEMATU3aLMs 3HAHUHN 1
100 | KonTposbhas pabora No9 (uTorosas) 1
101 | O0o06mmEeHne U cucTeMaTU3alus 3HaHUI 1
102 | O0o061IEeHE U cucTeMaTU3alUs 3HAHUI 1
HUTOI'O 102




DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEHETO 00111ero 00pa3oBaHus
oOyCJIOBJICHa TMPAKTUYECKONW 3HAYUMOCTHIO  METANPEIMETHBIX W  MNPEIMETHBIX
pe3yiabTaTOB  OO0yuYeHUs TEOMETPUUM B  HANPABIECHUU JIMYHOCTHOTO  Pa3BUTHS
oOyyatonuxcsi, ¢GopMupoBaHusi (YHKIIMOHATLHOW MAaTeMaTHUYeCKOM TI'pPaMOTHOCTH,

U3Y4YEHUs APYruX Yy4yeOHBIX IUCHUIUIMH. Pa3BuTue y 0O0ydYaroIIuXcCsi MPaBHIIbHBIX
NPEACTABJICHU O CYIIHOCTH M TPOUCXOXKICHUM T'eOMETPUUECKUX abCTpakiui,

COOTHOIIIEHUH DPEAJTHHOTO U HJACAIHHOT0, XapaKTepe OTPAKECHUS MaTEeMaTUYECKOU
HAyKOW  SIBJIGHUH W TPOIECCOB  pPEalbHOrO  MHpPa, MECT€  T'€OMETpUU
B CHCTEME HAyK W POJIM MaTeMaTHYeCKOrO0 MOJCIMPOBAHHS B HAyYHOM ITO3HAHUU
U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHKIO HAYYHOTO MUPOBO33PEHUS O0YyJAIOITUXCS,
a TaK)Ke Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JIJIsl aJIallTallil B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBNIETCS OMHUM U3 0a30BBIX MIPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK OOCCIEYMBAET BO3MOXHOCTh M3Y4YCHHUS KaK JUCHUTLINH
€CTECTBEHHO-HAYYHOU HAIIPABICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorndueckoe MbllIUIEHHE, (QOpMUpPYEMOE TpU HU3YYCHHH OOy4YarOIIUMHUCS
NOHSITUMHBIX OCHOB T'€OMETPUHM U IMOCTPOEHUHU LEMOYKU JIOTUYECKHX YTBEPKIACHHI
B XOJI€ PEIICHHsS] TE€OMETPUUYECKUX 3a/1a4, YMEHHE BBIABUTATH U ONMPOBEPraTh TMIIOTE3bI
HEMOCPEJICTBEHHO HCIOJIB3YIOTCA MPHU PEUICHUU 3a7a4 €CTECTBEHHO-HAYyYHOTO ITMKJIA,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHpPOBATHCA B MPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsAX JAESITENILHOCTH YesoBeka. OpueHTaIUs YeIoBeKa BO BPEMEHH U MTPOCTPAHCTBE
— HEOOXOJIMMOE YCJIOBHE €T0 COLIMAIIBHOTO OBITHS, hopMa OTpakKeHHUS OKPY’KAFOIIETO
MUpa, yCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO MPe0Opa30BaHMs IeHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSET Pa3HbIC BUABI y4eOHOUH
U TPYAOBOW JESATENHHOCTH, SIBISETCS OJAHUM M3 MPO(ECCHOHATHLHO Ba)KHBIX KAdeCTB,
MOPTOMY aKTyallbHa 3ajadya (OPMUPOBAHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUSI KaK Pa3HOBUIHOCTH OOPA3HOT'O MBIIICHUS — CYIIECTBEHHOT'O KOMIIOHEHTA
B IMOJFOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHus mporpamMMmbl yueObHOro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHwust — 001Ie00pa3oBaTeIbHOE W OOMIEKYIHTYPHOE PA3BUTHE OOYJAIOIINXCS Yepes3
oOecrieueHNE BO3MOXXHOCTH TIPUOOPETEHHUS ¥ WCIOJIB30BAHMSI CHUCTEMATHUYECKUX
TCOMETPUYECKUX 3HAHUA U JEHUCTBUU, CHENU(DUUHBIX TEOMETPUH, BO3MOXKHOCTH
YCHEUIHOTO MPOAOJKEHUS O00pa3oBaHMsl TO CHEHHAIbHOCTSIM, HE CBS3aHHBIM
C MPUKJIATHBIM UCIOIb30BaHUEM F€OMETPUU.

[TpuopuTeTHRIMU 3a/lauaMK OCBOCHHS yueOHOro kypca «l'eomeTpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sBisitoTCS:
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dbopMupoBaHuE MPEACTABICHUS O TEOMETPUM KAK YaCTH MHUPOBON KYJIbTYPHI
1 OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOLIUM MUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MHOTOIpAaHHMKAaX M TejlaxX BpallleHUs Kak
0 BaXXHEUIITUX MAaTEMAaTHUYECKUX MOJIENSAX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIET0 MUPAa;

dbopmMupoBaHuEe YMEHHS pacliO3HABaTh Ha YEPTekKaX, MOJICIISIX U B pEaIbHOM MUPE
MHOT'OTPAaHHUKH U TeJia BpallleHuUs,

OBJIQJICHUE METOJaMHU pEIICHUs 3aJa4 Ha TMOCTPOCHUS Ha U300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSATUSIMU
0 MHOTOTpAaHHUKAX U TeJax BpallleHUsI U UX OCHOBHBIMU CBOMCTBAMHU;

OBJIQJICHUE aJTOPUTMAMHU PEIICHUs] OCHOBHBIX THUIIOB 3ajay, (POpMHPOBAHHE
YMEHHUS TPOBOJAUTH HECJIOXKHBIC JOKAa3aTeIbHBIC PACCYXJACHUS B XOJI€ pPEIICHUs
CTEPEOMETPHUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEILCKIUX YMEHHUM, KPUTUIHOCTH MBIIILICHHUS;

dbopmupoBanue GyHKIIMOHATBLHON TPAMOTHOCTH, PEIICBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUCCKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPU H3YYEHUH JAPYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJENU, NPUMEHATh OCBOEHHBIN
F€OMETPUYECKUI anmapar il PpelIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIECHUBATh NIOJIYYEHHBIE PE3YIIBTATHI.

OTnMuuTENFHOM 0COOCHHOCTHIO MMPOTPAMMBI I10 TEOMETPHH SIBIISIETCS] BKIIOUEHUE B
KypC CTEpEOMETPUH B Hayaje €ro M3y4eHus 3a7ad, peuIaéMblX Ha YPOBHE HHTYUTUBHOIO
MO3HAHUS, W ONpeleJeHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HaJa HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTHBUPYET K [JAIbHEHIIEMY HW3yYEHUIO
MpeaMeTa.

[IpenmouTeHune oTAaeTCs HATSIHO-KOHCTPYKTUBHOMY METOY OOyYEHHUS, TO €CTh
TEOPETHYECKUE 3HAHHMSI HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb HPEIMETHO-
MIPAKTUYECKOM  NIEITENbHOCTH. Pa3BuThe  NPOCTPAHCTBEHHBIX  NPEACTABICHUU
y o0Oydarommuxcsi B Kypce CTEpEOMETpPUH TMPOBOAMTCS 3a CYET peHIeHUs 3ajad
Ha  CO3JaHME€ NPOCTPAHCTBEHHbIX 00pa3oB U  3aJa4 Ha  ONEpPUPOBAHUE
MpOCTpaHCTBEHHBIMU ~ oOpasamu. Cozmanme o0pa3a TPOBOAMTCS C  OMOPOH
Ha HarJAIHOCTb, @ ONIEPUPOBAHUE 00Pa30M — B YCIIOBHSIX OTBJICUYEHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro0 UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMH ~ COAEpKATEIbHBIMU JIMHUSAMHU yuyeOHOro Kypca «l'eoMerpusi»
B 10-11 «xmnaccax sBisttotcsi:  «MuororpanHukny, «l[IpsMble W mIockocTH
B mpoctpaHcTBe», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B MHPOCTPAHCTBEY.
dopMHUpPOBAHUE JIOTUYECKUX YMEHHI paclpeneisieTcsi He TOJIbKO MO CO/epKaTelbHbIM
JUHUSAM, HO U 1O rojiaM oOy4eHHsI Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus.
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Conepxkanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yIbTaTam
OCBOCHHS TPOTPAMMBI TI0O TEOMETPUH, pACHpPECICHHBIM II0 ToiaM OOy4YeHWS,
CTPYKTYPHPOBAHO TaKMM OOpa30oM, 4TOOBI OBIAJCHUE TCOMETPUUYCCKUMH TOHITHIMHU
M HaBBIKAMH OCYIIECTBIISJIOCH IOCIIEIOBATEILHO M IMOCTYMATEIBHO, ¢ COOJIOJCHUEM
MPUHIIMIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B OOIIYI0 CHCTEMY
TCOMETPUYCCKUX TPEACTABICHUNA OOYyYaIOIIUXCs, PacIIupss U yrayomss ee, oOpasys
MIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

OO6miee YMCIIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3Yy4eHHUs ydeOHOro Kypca
«['eomerpust» — 102 yvaca: B 10 kmacce — 68 yacoB (2 wyaca B Hememo), B 11 kiacce —
34 gaca (1 yac B HEZEIIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTRBO.
[TonsiTue 00 aKCHMOMATUYECKOM IOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue TOpsMbIX B IPOCTPAHCTBE:  IEPECEKAOIIHECS,
napajuieJibHbIE U CKpelIUBaromuecs npsMbie. [lapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE: MapaJJICIbHBIE NPSIMbIE B MPOCTPAHCTBE, MAPAIIIENBHOCTh TpPEX
OPSMBIX, TAPAJUIETBHOCTD MPSAMOM U IJIOCKOCTH. YTJIBI C COHAIIPABIEHHBIMA CTOPOHAMU,
yroa MEeXAy NpsIMbIMU B IpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapalijiebHbIE
IJIOCKOCTH, CBOMCTBA MapasuleibHBIX IUIOCKOCTEU. [IpocTeiime mpocTpaHCTBEHHBIE
burypsl Ha IIOCKOCTU: TETPadAp, KyO, Mmapaiesenumne/, MoCTPOSHNE CEYCHHM.

[lepneHAUKYISIPHOCTh MNPAMOM U IUIOCKOCTU: MEPHEHAUKYIISIPHBIE MPsSMbIC
B IIPOCTPAHCTBE, MPSIMbIE NapaJUIeIbHbIE U NEPHEHAUKYISPHBIE K MJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIAPHOCTH MPAMON U IUIOCKOCTH, TEOpPEMA O NPSIMOM MNEPHEHIUKYISIPHOU
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IMPSMOU U IJIOCKOCTHIO, ABYTPAHHBIN
YIOJI, JINHENHBIA YroJl ABYIPAaHHOIO yriia. lleprneHauKysssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKU /10 TJIOCKOCTH, PACCTOSHHUE OT MPAMOW 10 TJIOCKOCTH, MPOEKIHS (HUTYPBI
Ha IJIOCKOCTh. [leprneHauKyISIpHOCTh INIOCKOCTEN : PU3HAK MEPIEHANUKYISIPHOCTH JBYX
wiockocre. Teopema o Tpex NeprneHauKyJIsIpax.

MHororpaHHUKH

[loHATHE MHOTrOrpaHHMKAa, OCHOBHBIE JJEMEHTbl MHOTOIPAaHHUKA, BBINYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAaHHUKHM, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yromnpHas
Mpu3Ma, I'paHd U OCHOBAHUS MPU3MBbI, IIPSIMasi U HaKJIOHHAS MTPU3MbL, OOKOBas U MOJIHAs
MOBEPXHOCTh MNpu3Mbl. [lapamnmenenunen, npsSMOYrOJIbHBIA MapajuleIeNuIe] WU €ro
cBoicTBa. [Iupamuaa: n-yrojibHasi nupamMuja, rpaHd U OCHOBaHUE MUpPaMUbI, OOKOBast
Y TIOJIHAsA MOBEPXHOCTh NUPAMUJbI, NMPABUIIBHAS M yCEUEHHAsl MUPaMUIA. DJIEMEHTHI
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npu3Mbl U nOupaMuibl. [IpaBuUiIbHBIE MHOTOIPAHHHUKH: TOHATHE MPaBUIBHOTO
MHOTOIpaHHMKa, TMpaBWibHAs MpuU3Ma M MpaBWIbHAs NHpPaMUJA, [pPaBUIIbHASA
TpeyroJibHas NMupamujaa U MpaBUIbHBIN TeTpa’ap, KyO. [IpencraBienne o npaBUIbHBIX
MHOTOIPaHHUKAX: OKTa3JIp, NoAeKasAp U ukocarap. CedeHus Npu3Mbl U TUPAMUIBIL.

CummeTpuss B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMO,
IUIOCKOCTU. DJIEMEHTHl CHUMMETPUU B NHpaAMUJAX, Mapajulesieluenax, MpaBUIbHBIX
MHOTOI'paHHUKAX.

BbrunciieHne »31€eMEeHTOB MHOTOIPAaHHHUKOB: peOpa, auaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IJIOMIA b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOMN npu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
NOBEPXHOCTH MPABWIBHONW MUpaMUAbl, TEOpeMa O IUIOMAJU YCEYEHHOW MNHpaMUJIbI.
[Tonstue 06 o6beme. OOBEM TUPAMUIBI, IPU3MBI.

[lono6usie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIIAIAMHU
MOBEPXHOCTEH, 00beMaMu MOJI0OHBIX TEJI.

11 KJIACC

TeJia BpaleHust

Hunuaapuyeckas MoBEpXHOCTh, 00pa3yrolire HUIMHAPUIECKON MOBEPXHOCTH, OCh
IWIMHIPUYECKON moBepxHOCcTU. [lunuHap: ocHOBaHMs M OOKOBasi MOBEPXHOCTH,
oOpasyrolas u 0Ch, IJIOMIAb OOKOBOU U MOJTHOU MOBEPXHOCTH.

Konnyeckas moOBEepXHOCTh, 0Opa3yromiue KOHUYECKOHW TOBEPXHOCTH, OCh
U BEpIIMHA KOHHYECKoW moBepxHocTU. KoHyc: ocHOBaHME W BeplinHa, oOpasyromias
U OCh, TUIOIIAb OOKOBOW M IOJHON MOBEPXHOCTH. YCEUYCHHBINM KOHYC: 00pa3yroline
¥ BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTH.

Cdepa u map: ueHTp, paanyc, IMaMmeTp, IUIoaasr TOBEepXHOCTH cepbl. Bzaumuoe
pacrionoxeHne cepsl U IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IIomanb cepol.

N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KoMOuHanuy Ttenm BpaieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OTHCAHHBIN
okoJo cdepsl, chepa, BmUCaHHAS B MHOTOTPAHHUK, WJIA TEJIO BPAIICHUS.

ITonsitTue 06 o6beme. OcHOBHBIE CBOMcTBa 00BeMOB Tell. Teopema 00 oOBbeMe
MPSIMOYTOJILHOTO Tapajuieenuneaa u cieactsus u3 Hee. O0beM IWIMHIPA, KOHYCA.
O06bem mapa u wionaab chepsol.

[Tomo6ubie Tema B  mpoctpaHcTBe. (COOTHOIICHUS MEXIY  IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi muinHApa (MapajuiebHO W MEPHEHIAUKYISIPHO OCH), CEUCHHsI KOHYyca
(mapaiyieIbHOE OCHOBAHUIO M TPOXOJSIIEE Yepe3 BEPILINHY), CEYEHUS 1apa.

BeKTOpr H KOOPpAUHATHI B IIPOCTPAHCTBE

BeKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CnoxxeHue W BbIYUTAHUC BCKTOPOB.
VYMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa IIO TPEM HCKOMIIIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napauICiICIIuIc/aa. Pemenue 3a1a4, CBA3aHHBIX C IIPUMCHCHHCM
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IIpaBWI AEUCTBUM ¢ BeKkTOpaMu. [IpsmoyroisibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate!l Bekropa. [IpocTeiinme 3agaun B KOOpAUHATAX. YTOJI MEXIY BEKTOPAMH.
CkansgpHoe TIPOMU3BEICHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MPSAMBIMU
U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO IIPH PEMIEHUN FTEOMETPUUECKUX 3a]1a4.

NPEAMETHBIE PE3YJIBTATHI

K konny o6yuyenust B 10 kiiacce oOydaromuiics moay4yuT CIEIYIONINE NPEIMETHBIE
PE3YJIbTATHI:

OTIePUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TUIOCKOCTB;

NPUMEHSTh aKCHOMBI CTEPEOMETPUH W CIEACTBUA W3 HHUX TMPHU PEIICHUH
reOMETPUYECKUX 33]1aY;

OTEpPHPOBATh TMOHITHAMHU: TAPAJICIBHOCTE W TMEPHeHANKYISIPHOCTh MPSIMBIX
U TIOCKOCTEH;

KJIACCU(PUIIMPOBATh  B3aMMHOE  PACIOJIOKEHHE  TMPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

OTNEepUPOBATh MOHITHIMH: JIBYTPAHHBIN YToJ, TpaHU IBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yIJ1a, TMHEHHBIN YTOJI IBYTPAHHOTO YIiia, TP yCHasi Mepa IBYTPAHHOTO YTIJIa;

ONEepUpOBaTh  MOHATUSMU:  MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, JJIEMEHTHl MHOTOTpaHHUKA, TPABUIIBHBIA MHOTOTPAaHHHUK;

pacno3HaBaTb  OCHOBHBIE€ BHJIBI MHOTOTPAaHHUKOB (MUpamMuaa, MpU3Ma,
NpSIMOYTOJILHBIN Mapasuienenumne, Kyo);

KJaccu(UIUPOBATh MHOTOTPAHHUKH, BBIOMpasi OCHOBAHMS I KiIacCU(PUKALUU
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU, NMPABUIIbHBIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE TTPU3MBI, TTApaJIJICIICTIUIIC IbI);

OTIepUPOBATH MOHITUSIMU: CEKYIIas TUIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO/I CIIENIOB;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB METOJOM CJIEAOB, BBIMOJHATH (BBIHOCHBIC)
TJIOCKHUE YEePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y;

peliate 3aJayd Ha HAxO0XJACHHE TEOMETPUUYECKUX BEJIMYMH [0 o0Opasuam
WIN aJTOpuTMaM, TPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7ad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKHU 0 MPSAMOM, OT TOUKHU JIO IIOCKOCTH, MEXY CKPEIIHNBAIOIIUMUCS
MPSIMBIMH,

pemath 3a7adil Ha HAXOXKICHHE TEOMETPUYECKUX BEIWYMH IO 00pasiam Wiu
aNropuTMaM, TPUMEHSISI U3BECTHBIC AHATUTUICCKUE METOBI TIPU PEIIEHUN CTAHIaPTHBIX
MaTeMaTUYECKUX 3aJlad Ha BBIYMCIICHHE YTJIOB MEXKIY CKPEUIMBAIOIIUMHUCS TPSIMBIMH,
MEXIy MPSMOU U TIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIYHCIIATh OOBEMBI M IUIOMAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma,
nupamMuaa) ¢ MpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXKTY TUIOIIAISTMHU
MOBEPXHOCTEHN, 00beMaMu MOJA0OHBIX MHOTOIPAaHHUKOB;
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ONEpUPOBATH MOHATUSAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI;

U3BJIEKATh, npeoOpa3oBbIBATh U UHTEPHPETUPOBATH uH(pOpMaIHIO
O TMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, NPEACTAaBICHHYIO Ha 4YepTekax
U PUCYHKaX;

MPUMEHATh T€OMETpUYECKUE (aKThl IJIsl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOoIaraloliuX HECKOJIBKO IIaroB pPEUIeHUs, €CIM YCJIOBHS NPUMEHEHUS 3aJaHbl
B ABHOU (popme;

OpPUMEHSATh  MPOCTEWIIME  MpOrpaMMHBIE  CpeACTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJIUTH MPUMEPbl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTH MOJIyYEHHbIE 3HAaHUS Ha TPaKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYalluU
U TPUMEHSATh W3YYEHHBIE MOHATHUA B MPOLIECCE IMOMCKA PEIIEHUS MaTeMaTHYeCKH
chOpMyIMPOBAaHHON MPOOJEMBI, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE
Tr€OMETPHUU, UCCIENIO0BATh MOCTPOCHHBIE MOJENHM C UCIOJIb30BAHHUEM T'€OMETPUYECKUX
NOHSATHM M TeopeM, ammapaTta aiareOpbl, pemaTrh MpPaKTUYECKUe 3a7adyd, CBSI3aHHbBIC
C HaX0XJICHHUEM I'eOMETPUUECKUX BETUYHUH.

K koniy 00y4yenus B 11 kiiacce oOydaroniuiicss Hay4uTCs:

ONEepUpOBaTh  MOHATUSIMH: IWIMHAPUYECKas IOBEPXHOCTh, oOpasyroiue
[WIMHJIPUYECKON MOBEPXHOCTH, UWIMHAP, KOHWYECKas MOBEPXHOCTh, OOpa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTD;

pacrio3HaBaTh Teja BpalieHus (MHIUHIP, KOHYC, cdepa u map);

OOBSICHATB CITOCOOBI IMMOJTYUCHHS TSN BpaIlCHUS;

KJIaccu(UIUPOBATH B3AUMHOE PACTIONIOKEHUE CEephl U INTIOCKOCTH;

OIEpUPOBATH TMOHSATUSMU: IIAPOBOM CErMEHT, OCHOBaHHE CETMEHTA, BHICOTA
CETrMEHTA, IAPOBOM CJIOM, OCHOBAHHUE MIAPOBOIO CJIOSI, BEICOTA IIAPOBOTO CJI0s, IAPOBOM
CEKTOD;

BBIYHCIISATh 00BEMBI M TUIOMAN TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUECKHIX
TEJ ¢ MPUMEHEHuEeM (QopMyIT;

OTIepUpPOBATh MOHSATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B chepy M OMHCAHHBIN
okoJo cdepsl, chepa, BnUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

BBIYUCIISITh COOTHOLICHHMSI MEXAY IUIOMIAASIMU TOBEPXHOCTEM U 00BbEeMaMu
IMOTOOHBIX TE;

M300pakaTh U3ydaembie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEHKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpaIllCHHUS;

U3BJICKATb, UHTEPIPETUPOBATH u npeoOpa3oBbIBATH HHpOpMAIUIO
O NPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, mHpeACTaBICHHYIO Ha YepTexkax
U PUCYHKAX;
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OIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATD JEUCTBUS CIIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSACHATh, KAKUMU CBOMCTBAMHU OHH 00J1a/1a0T;

MPUMEHSTH MPABUIIO Mapalieenuea;

ONEepUPOBATh TMOHATHUAMM: JI€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXY BEKTOPAMH,
CKaJISIpHOE MPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M MPOU3BEICHHE BEKTOPA Ha YMCIO, Yrojl MEXIY
BEKTOpaMH, CKaJsipHOE TMpOMU3BEJICHHE, paCKIaJblBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

OPUMEHSTh TeoMeTpuyeckre (aKThl ISl PElICHHs CTEPEOMETPUUYECKHUX 3ajad,
NPENoNaraloiiX HECKOJIbKO LIArOoB PEIIeHHs, €CJIHM YCJIOBUS TNPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme;

pemarb MpOCTEHIMe TeoMEeTpUYeCKHe 3ajJayd Ha MNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1A;

pemarh 3aJa4u Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOILIEHUN M HAXOXKICHUE
r€OMETPUYECKUX BETMYHMH MO0 00pa3iiaM Wi alropuT™Mam, IPUMEHsSt U3BECTHBIE METO/IbI
IpY PEeLIEHUH CTaHAApTHBIX MaTEMAaTUYECKUX 3a/1a4;

OpPUMEHATh  [pOCTeiline  HporpaMMHBIE  CpeACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3aj1ay;

IOPUBOAUTH MPUMEPHl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE;

IPUMEHSATh MOJTYUYCHHbIE 3HAHUSI HA MMPAKTHUKE: aHAIU3UPOBATh PEAIbHBIE CUTYALUU
U TPUMEHATh HM3YyYEHHBbIE TMOHATHS B IPOLIECCE IOWCKA PEIICHHS MaTeMaTHYeCKU
cOpMYyIUPOBAHHON MpOOIEMBbI, MOJEIUPOBATH pEallbHbIE CHUTyallUM Ha S3bIKE
reOMETpPUH, UCCIEN0BAaTh IMOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX
HNOHATUN U TeopeM, ammapara ajreOphl, pelaTh MNPaKTUYECKHE 3a7aud, CBA3aHHbBIC
C HaX0XJI€HHEM I€OMETPUYECKUX BEJTNYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pasjaeiia (TeMbl) Kypca KonanuectBo
pasjgena 4acoB
1 Bgenenue B ctepeoMeTpuio 10
2 [IpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE. 12
[TapamienpHOCTh MPSIMBIX U TIIOCKOCTEH
3 [lepneHIUKYJISIPHOCTD NPSAMBIX U IJIOCKOCTEN 12
4 YTInbl MEXAY NPSIMBIMU U TIJIOCKOCTSIMH 10
5 MHOrorpaHHUKH 11
6 O6beMbl MHOTOTPAHHUKOB 9
7 [ToBTOpEeHME: CEUeHUs], PACCTOSIHUS U YTJIBI 4
68
OBHIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME
TEMATUYECKOE IIJNTAHUPOBAHHUE
11 KJIACC
Ne HaumenoBanue pa3aena (TeMbl) Kypca KoauvecTBo
pa3jaena 4acoB
1 Tema BpameHus 12
2 OO6bembl TeN 5
3 BekTopsl 1 KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEeHUe, 0600IIEHNE B CUCTEMAaTH3AITUS 7
3HAHUU
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34




IHOYPOYHOE IVTAHUPOBAHMUE

K PABOYEN NIPOT'PAMME
CPEJHETI'O OBLIEI'O OBPA30BAHUA
IO YYEBHOMY KYPCY
«'’EOMETPUSA»
(0a30Bblil ypOBEHb)
10 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoKa 4acoB
BBeaeHne B cTepeoMeTpHIo 10
1 | O0oO0I1IeHne U cucTeMaTU3alysl 3HaHUN 1
2 | O0o01eHne U cucTeMaTh3anus 3HaHui 1
3 | O0o01IeHne U cUcTEMAaTH3AIMS 3HAHUI 1
4 | CrapToBas nuarHoctuyeckas pabora 1
5 | O0o0uieHne U cucTeMaTh3ays 3HaHUI 1
6 | O00OIIEHNE U cCUCTEMATHU3AIINS 3HAHUI 1
7 | O0o01IEeHe U cucTeMaTU3alus 3HaHUI 1
8 | O0oO0IeHne U cUCcTEMAaTU3AIMS 3HAHUI 1
9 | O0oOIeHnEe U CUCTEMATH3ALMS 3HAHUI 1
10 | O0o0IeHNE U cucTEMATHU3AIIUs 3HAHUI 1
IIpsimble U II0CKOCTH B pocTpaHcTie. [lapaaesbHOCTD 12
NPSAMBIX U IIOCKOCTEM
11 | B3auMHOe pacnosoKeHHue NPSIMbIX B POCTPAHCTBE 1
12 | TlapamienbHble NpsSMbIe B IPOCTPAHCTBE 1
13 | IlapannenbHbIe IPSMBIC B IPOCTPAHCTBE 1
14 | TTapayuienbHOCTD NPSIMOM U IJIOCKOCTH 1
15 | ITapayuienbHOCTh NPSIMOM U IJIOCKOCTH 1
16 | CkpemnuBatonuecs npsiMpie. YTOJI MEXKY MPSIMbIMU 1
17 | CxkpemmBaromuecs npsMbie. YTos MeXAY NpSIMbIMH 1
18 | ITapamienbHOCTh TNIOCKOCTEH: TapaJlJIEIbHBIC MITIOCKOCTH; CBOMCTBA 1
NapaJuUIeIbHbIX IJIOCKOCTEN
19 | ITapamienbHOCTh TNIOCKOCTEN: TapaJIIEIbHBIC TIIOCKOCTH; CBOMCTBA 1
NapaJuIeIbHbIX IJIOCKOCTEN
20 | IlpocTeiinyie mpoCcTpaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIP, 1
KyO, mapajieJenunea; NOCTPOCHUE CeUCHUN
21 | IlpocTeiinme mpoCTpaHCTBEHHBIC (PUTYPHI HA TIIOCKOCTH: TETPAadIp, 1
KyO, mapajuieNienue;]; TOCTPOCHUE CEUCHUM
22 | KontpomnbHas pabota No2 1
IlepneHANKYJIAPHOCTD NPAMBIX H IVIOCKOCTEH 12
23 | lleprieHAUKyYISIPHOCTH MPSIMOM M TUIOCKOCTH 1
24 | TleprieHOUKYISIPHOCTH MPSIMOMN U TUIOCKOCTH 1
25 | Ilpu3Hak nmepneHANKYISIPHOCTH IPSIMON U TIIOCKOCTH 1
26 | Ilpu3Hak mepneHANKYISIPHOCTH MPSIMOU U TIIOCKOCTH 1
27 | Teopema o mpsSIMO# EPIICHIUKYISIPHON TIOCKOCTH 1




28 | Teopema o npsIMOM NEPNEHIUKYISIPHON MIIOCKOCTH 1
29 | Teopema o npsIMOM NEPNEHIUKYISIPHON MIIOCKOCTH 1
30 | IlepneHIUKYJIsIp U HAKJIOHHBIC: PACCTOSIHUE OT TOUKH J0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU J10 MIIOCKOCTH
31 | [lepneHauKyJsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOMU J10 MIIOCKOCTH
32 | [lepneHauKyJIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 1
IJIOCKOCTH,
paccTosiHUE OT NMPSIMOM 10 TIOCKOCTH
33 | Pemenue 3amau 1
34 | KontponbsHas padota Ne3 (Tekymiuii KOHTPOJIb) 1
Yrabl MexAy NPSAMBIMH U IVIOCKOCTAMH 10
35 | Yribl B IpOCTPAHCTBE: YroJl MEXAY MPSMOM U TNIOCKOCTHIO; 1
JBYI'PaHHBIA YIOJl, IMHEWHBIN YIOJI ABYIPAHHOIO yIja
36 | Yrisl B IpOCTPAHCTBE: YOI MEXIY MPSIMOU U TNIOCKOCTHIO; 1
JBYI'PaHHBIA YrOJ1, JMHEWHBIN YIOJI ABYTPAHHOIO yIja
37 | YTabl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM U TNIOCKOCTHIO; 1
JBYI'PaHHBIA YrOJ1, JMHEWHBIN YIOJI ABYTPAHHOIO yIja
38 | [lepnieHIUKYISIPHOCTH MIIOCKOCTEMN: MPU3HAK MEPIIEHIUKYISIPHOCTH 1
JBYX INIOCKOCTEM
39 | [lepnieHIUKYISIPHOCTH MIIOCKOCTEMN: MPU3HAK MEPIIEHIUKYISIPHOCTH 1
JBYX INIOCKOCTEM
40 | [lepneHAMKYIAPHOCTH TNIOCKOCTEHN: MPU3HAK NEPIEHAUKYISIPHOCTH 1
JBYX INIOCKOCTEM
41 | Teopema 0 Tpex NMEPIECHANKYIAPAX 1
42 | TeopeMa 0 Tpex NEepIEeHIUKYISIpax 1
43 | TeopeMa 0 Tpex MepIEeHIUKYISIpax 1
44 | KontponpHas paborta Ned
MHOrorpaHHMuKHU 11
45 | [loHaTHE MHOTOTPaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAaHHUKA, 1
BBIITYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA
MHOTOTrpaHHUKA
46 | IloHsiTue MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOT'OI'paHHUKA, 1
BBINTYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA
MHOTOIrpaHHUKA
47 | Ilpu3ma: n-yrojapHasi Ipu3Ma; TpaHyd U OCHOBAHMSI IPU3MBIL; psMast 1
Y HAaKJIOHHAsI TPU3MBbI
48 | [Napannenenumnenm, MPSIMOYTOJbHBIN TapaAJIIEICIHIIE]T U €T 1
CBOMCTBA
49 | [Napannenenurnem, MPSIMOYTOJbHBIN apAJIICIETHIIC]T U €T 1
CBOMCTBA
50 | IMupamuma: mpaBUIbHAS U YCEUCHHAS 1
51 | [lupamupa: npaBUibHASL U yCEUCHHAS 1
52 | IlpaBuibHBIC MHOTOTPAHHUKHA 1




53 | IIpaBuibHbIE MHOTOTPAHHUKHU 1
54 | CuMmMeTpus B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, 1
IIPsAMOM, TIIIOCKOCTH
55 | KontponwpHas pabota Ne5 1
O0BbEMBbI MHOTOTPAHHUKOB 9
56 | IlonsiTne o6bema 1
57 | O6beM npU3MBI 1
58 | O6beM npU3MBI 1
99 | O6beM npU3MBI 1
60 | O6bem nupaMuIbl 1
61 | O6beM nupaMuIbl 1
62 | Pemrenue 3agau 1
63 | Pemenue 3agau
64 | KonrponbHas paboTta Neb 1
IloBTOpEHME: CeUeHHUsI, PACCTOSIHUS U YIJIbI 4
65 | IlocTpoenue ceueHnit B MHOTOIPAaHHHUKE 1
66 | BerumcieHue pacCTOSHUN: MEXY IBYMSI TOUKaMHU, OT TOYKH IO 1
NPSIMOH, OT TOYKH JI0 TUIOCKOCTH; MEXITY CKPEIINBAIOIIIUMUCS
PSIMBIMU
67 | Boruncnenue pacCTOSHUN: MEXY ABYMsI TOUKaMHU, OT TOYKHU 10 1
OpSMOM, OT TOUKH /10 TNIOCKOCTH; MEXAY CKPEINBAIOIIUMUCS
IpSIMBIMU
68 | KonrponbHas pabota Ne7 (mpoMeyTOUHBI KOHTPOJI) 1

NTOI'O

68




INOYPOYHOE IVIAHUPOBAHMUE

K PABOYEN NIPOT'PAMME
CPEJHETI'O OBLHIEI'O OBPA30BAHUA
IO YYEBHOMY KYPCY
«'EOMETPUS»
(0a30Bblil ypOBEHb)
11 KITIACC
Ne Paszpnen/ Koa-
n/m TeMa ypoka BO
4acoB
Tesa Bpamenus 12
1 | Cdepa u map 1
2 | B3aumHoe pacnonoxeHue chepbl U MI0CKOCTH 1
3 | Bxonnas nuarnoctuueckas padora. umuHap 1
4 | Hunuaap 1
5 | Humununp 1
6 | Konyc 1
7 | Konyc 1
8 | Konyc 1
9 | YceuéHHblli KOHYC 1
10 | KomOunanus Ten BpamieHus 1 MHOTOTPAaHHUKOB 1
11 | KomOuHaIus Tea BpalieHus ¥ MHOTOIPaHHUKOB 1
12 | KontposbHas pabota Nel 1
O0bémMbI TeJT 3)
13 | Tlonstue 06 06BEME 1
14 | O6BEM nunMHIpa, KOHyca 1
15 | O6BEM nunuHIpa, KOHyca 1
16 | O6béM mapa u miomaab chepsl 1
17 | KontponbHas pabota No2 (TeKymuidi KOHTPOJIb) 1
BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBE 10
18 | BexTop Ha MIOCKOCTH M B MPOCTPAHCTBE 1
19 | Cnoxenue u BEIUMTAHHUE BEKTOPOB. Y MHOXKCHHE BEKTOPA HA YUCIIO 1
20 | PaznokeHne BeKkTOpa MO TPEM HEKOMILJIAaHAPHBIM BEKTOpaM 1
21 | Pemenwue 3a7a4, CBSI3aHHBIX C TPUMEHEHUEM TIPABUIT IEUCTBUM C 1
BEKTOpaMu
22 | IlpsamoyronpHas cucTeMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTh 1
BEKTOpa
23 | IIpocTeiimme 3a/1aund B KOOPAWHATAX 1
24 | Yron mexay BekTopamu. CKaJsipHOE MMPOU3BEICHNE BEKTOPOB 1
25 | BeruncneHnue yrioB MEXy IPSIMBIMH U TIOCKOCTIMH. KoopauHaTHO- 1
BEKTOPHBIA METOJ PEIICHUS 3a/1a4
26 | BeriuncneHue yrioB MEXy IPSIMBIMH U TIOCKOCTIMH. KoopauHaTHO- 1
BEKTOPHBIA METOJ PEIICHUS 3a]1a4
27 | KontponpHas pabota Ne3 1




IToBTOpeHue, 00001IeHHE U CUCTEMATH3AIUA 3HAHUM

28 | OcHoBHbIE (DUTYPBI, (PAKThI, TEOPEMBI Kypca IUIAHUMETPUHN

29 | 3aja4yM MIAHUMETPUU U METOJIbI UX PEIICHHUS.

30 | OcHoBHBIE PUTYpBHI, (haKThI, TEOPEMBI KypCa CTEPEOMETPUN

31 | 3ajaym cTepeoMeTpUH U METObI UX PELICHUs

32 | 3aiauu CTEPEOMETPUH U METObI UX PELICHUs

33 | 3amaun CTEPEOMETPUM M METOJIbI UX PEIICHUS

RRRR R R R

34 | KontponbsHas padota Ned (utoropas)

NTOI'O

w
~

OEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJIBHAS 3AIIMCKA

YueOHbii Kypc «BeposTHOCT, ¥ craTucTHKa» 0a30BOTO YpPOBHS SIBIISIETCS
NPOJODKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTO 0011ero 00pa3oBaHus. YUeOHBI Kypc MpeaHazHadeH g (popMUpOBAHUS
y 00yYarommxcsi CTAaTUCTHYECKOW KyIbTYpbl U TIOHUMAHUS POJIU TEOPUH BEPOSITHOCTEH
KaK MaTEeMaTUYeCKOTO MHCTPYMEHTA ISl M3Y4YEHHUS CIy4alHBIX COOBITHH, BETUYUH
u mpoueccoB. [lpu wu3yueHun y4yeOHOro Kypca oOOram@rwTcs MpeICTaBIeHUs
00y4Jaromuxcs 0 METo/IaX MCCIEOBaHUS M3MEHUMBOTO MUPA, Pa3BUBAETCS MOHUMAHUE
3HAYUMOCTH ¥ OOIIHOCTH MAaTEMaTHYECKHUX METOJOB IMO3HAHUS KaK HEOThEeMIIEMOU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepsxkanue yueOHOro Kypca HamlpaBJIeHO Ha 3aKpervieHUe 3HAHUH, MOTy4YeHHBIX
Ipy HM3yYEHWH Kypca Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs, WU Ha pPa3BUTHE
NPEJICTABIICHUN O CIIy4ailHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIYy HUMHU Ha BaKHBIX
MpUMeEpax, CHOKETHl KOTOPBIX MOYEPIHYTHI M3 OKpYKamliero mupa. B pesynbrarte
y oOydJaromuxcs JOJDKHO  chOpPMHUPOBAThCA  MPEACTaBIeHHE O  Haumbolee
YIOTPEOUTENBHBIX U OOIMX MAaTEMATHYECKUX MOJIEISAX, UCIIOIB3yEeMbIX JIJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMOTpadUIeCKUX BEIIMYUH, TOTPEITHOCTEN B PA3TUYHOTO PO/
U3MEpPEHUAX, JUIMTETBHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOUCTB,
XapaKTePUCTUK MACCOBBIX SIBJICHUH U TIPOIECCOB B OOIIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKA» JJIA YPOBHS CPEIHETO 001Iero oopa3oBanusi Ha 6a30BOM
YPOBHE BBIICNICHBI CIICAYIOIINE OCHOBHBIE CcojepKaTenbHble JuHUH: «CiydaifHbie
COOBITHS M BEPOATHOCTHY, «CydaliHbIe BEJIMYUHBI U 3aKOH OOJBIITUX YHUCET.

BaxHyio dwacTte y4eOHOro Kypca 3aHMMAeT W3YYCHHE TeOMETPUUYECKOTO
1 OMHOMHUAJLHOTO PACIPEACIICHUN U 3HAKOMCTBO C MX HEMPEPHIBHBIMHU AHAJIOTAMU —
MOKA3aTeIbHBIM U HOPMaJIbHBIM PACIIPEACIICHUSIMH.

Conepxanue nuHuM «CiydailHple COOBITHSI U BEPOATHOCTH» CIIYXKUT OCHOBOM



st (OPMHUPOBAaHUSA NPEICTABIECHUH O pacCOpeiesieHUH BEpPOSITHOCTEH MEXIY
3HAUEHUSMM CJIy4YalHbIX BEJIMYMH, a TaKXKe 7Ta JIMHUA HeoOXxoauma Kak Oaza
JUISL U3YYEHUsl 3aKOHA OOJIbLIMX yucen — (yHIaMEHTAJIbHOIO 3aKOHA, JACHCTBYIOIIETO
B MpUpPOJE U OOILIECTBE U HMMEIOIIEr0 MaTeMaTU4ecKyro (opmanuzanuio. CaM 3aKoH
OONBIIMX YMCENl Npeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MHUHUMAIbHBIM
UCIOJIb30BAaHUEM MAaTEMAaTUYECKOTO (hopMann3ma.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMHU CIIyYailHBIMM BEJIIMUYMHAMU, AKIEHTHUPYIOT
BHUMAaHHE OOYYalolIMXCS HA OMUCAHUU M MU3YYEHHUU CIyYalHBIX SIBJICHUI C MOMOUIBIO
HEnpepbIBHBIX  (QyHKUMA. OCHOBHOE BHUMaHHME YHAENSEeTCS  IOKa3aTelabHOMY

U HOPMQJIBHOMY paclpeeiCHUsIM, TpPH OTOM TPEAINOJaracTcs O3HAKOMHUTEIBHOE
U3yYCHHE MaTepraja 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OOmee 4YKMCIO dYacoB, PEKOMEHJOBAaHHBIX JUIA HM3Y4YEHHUS YYeOHOro Kypca
«BepositHOCTh U cTaTHcTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno),
B 11 knacce — 34 yaca (1 4ac B HeeIIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBienne JaHHBIX C TOMOIIbI0 Tabnaui wu auarpamMm. Cpexanee
apu@meTHiecKoe, MeIMana, HauOoJIblllee U HaUMEHbIIIee 3HAUCHUS, pa3Max, JUCTIEPCHS
U CTaH/IapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

CnydaliHble SKCIIEpUMEHTHI (OMBITHI) W CIy4daiHble COOBITHS. DJIeMEHTapHbIE
coObITHsi  (Mcxoawl). BeposTrHOcTh ciydaifHOro coObITHs. biu3ocTe  4acToThHI
U BEPOATHOCTU COOBbITHI. CilydailHble OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHII B OMBITAX C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu Hajx COOBITUSMU: TEepecedeHue, OOBEIUHEHUE, MPOTHUBOMOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEW. JlepeBo  CiydailHOro
skcniepuMenTa. @opMyra mojaHoN BeposTHOCTU. HezaBucuMBbIEe COOBITHA.

KomOunatopHoe mnpaBmwio ymHoxkeHus. llepectanoBku u Qakropuan. Ywucio
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHoma HeroToHa.

bunapubiii ciyuyaliHbld ONBIT (KMCTBITAHHWE), ycleX W Heynaya. HezaBucumblie
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHUH A0 nepBoro ycnexa. Cepusi He3aBUCHUMBIX
ucnblTaHui beprymm.

Cny4aitnas BennunHa. Pacnipenenenue BeposiTHOCTeN. J{narpamma pacnpeaeneHus..
[Ipumeps! pacnpeeneHuii, B TOM YHClie, TEOMETPUUECKOE U OMHOMHUAIILHOE.

11 KJIACC

Yucnosbie XapaKTCPUCTUKN CJ'Iy‘-I&fIHI:IX BCINYHNH: MATCEMAaTHYCCKOC OXHMAAHHC,
AUCIICPCHUA M CTAaHAAPTHOC OTKJIOHCHHUC. HpI/IMepBI MNPUMCHCHHA MATCMATHYCCKOI'O



OXHUJAHHs, B TOM YMCJIE B 331a4aXx U3 I[OBCEIHEBHOU JXU3HU. Marematuyeckoe
OXHJIaHWEe OWHApHOM clydailHOM BenuuuHBL. MaTtemaTHdeckoe OXHAaHUE CYMMBI
CIy4alHbIX BEIWYMH. MareMaTHU4eCKOe OXUAAHUE U JUCIEPCUS I'€OMETPUYECKOrOo U
OMHOMHAIILHOTO PACTIPEEICHUIM.

3akoH OONBIIKUX YHCENl U €ro posib B HayKe, Mpupojie U odiectse. BoiOopouHblil
METOJI UCCIIEJOBAHUM.

IIprMepsl  HENpepbIBHBIX  CIy4auWHbIX BeauuuH. IloHATME O 1UI0THOCTH
pacrpeneneHus. 3aaadd, NPUBOIAIIME K HOPMAIBHOMY pacnpenencHuto. I[lonsarue
0 HOPMAaJIbHOM PaCIpPEACIICHUH.

NPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiaacce oOydaromuiicss HOJYy4UT CAEAYIOLINUE TPEAMETHBIE
pe3yIbTaThI:

YUTATh U CTPOUTH TAOTHUIIBI M TUAT PAMMBI;

OTEpUPOBATh MOHATHAMH: CpelHee apudmeTnyeckoe, MeAWaHa, HawOoubliee,
HaMMCEHbIIIee 3HAUCHHE, Pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATHIMHU: CITyYailHBIN SKCTIEPUMEHT (OIIBIT) U CIy4JaitHOe COOBITHE,
DJIEMEHTapHOEe COOBITHE (PJIEMEHTAPHBIM HWCXOM) CIYYalHOTO OIBITA, HAaXOIUTh
BEPOSITHOCTA B OMBITAX C PABHOBO3MOXKHBIMHU CIYYalWHBIMU COOBITUSIMHU, HAXOJHThH
Y CPAaBHUBATh BEPOSTHOCTU COOBITUN B M3YUEHHBIX CIIyYalHbBIX SKCIIEPUMEHTAX;

HaxXoIuTh U (OPMYyIUPOBAaTh COOBITUS: TepecedyeHne M OOBEIMHEHUE JaHHBIX
COOBITUH, COOBITHE, NPOTHBOIIOJIOKHOE  JaHHOMY  COOBITHIO,  IOJb30BaThCS
auarpaMmamu Jiniepa u GopMyIioil ciioKeHusl BEpOATHOCTEN IIPU PEILICHUH 3ajay;

ONepUpOBaTh TOHATUSMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJIWTh BEPOATHOCTH C IOMOIIBIO MpaBUIa YMHOXKEHHUS, C IOMOIIbIO JiepeBa
CIy4alHOTO OIIbITA;

OPUMEHATh KOMOMHATOPHOE MPaBWIO YMHOXKEHHUS TIpU pEIICHUU 3a/ad;

ONEepUpPOBaTh MOHATUAMU: MHCIBITAHME, HE3aBUCHMBbIE HCHBITAHUS, CEpUs
UCTBITAaHUM, yCIIeX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUM HE3aBUCUMBIX
UCIBITAaHUH 10 MEPBOro yclexa, HaXOAUTh BEPOSATHOCTU COOBITUN B CEPUH MCIBITAHUMN
bepnynnu;

ONEepUpPOBaTh MOHATUAMMU: CllydaiiHas BEJIMYMHA, PaCIpelle]IeHUE BEpOSTHOCTEH,
AuarpamMma pacipeeseHus.

K xonmy oOyuenus B 11 kiacce oOyqaromuiicss TOTYYUT CIACAYIONNAE TPEAMETHBIC
pE3YIbTaThI:

CpPaBHMBATh BEPOSTHOCTH 3HAYEHUN CITy4YaWHOU BEJIWYMHBI 110 PACTIPEACICHUIO WU
C IOMOIIIBIO JUArPaMM;

OMEPUPOBATH MOHATHEM MATEMAaTUYECKOTO OKUJIaHMS, MPUBOJIUTH MPUMEPHI, KaK
MPUMEHSIETCSL MaTeMaTHYEeCKOE  OXHUJAaHUE CIy4yalHOW  BEJIWYMHBI  HAXOJUTh
MaTeMaTH4eCcKoe 0XKHIaHUE N0 TaHHOMY paclpeieNICHUIO;

UMETh NPEACTaBICHUE O 3aKOHE OOJIBIIUX YHUCEN;

HUMETb MPEJCTABICHHE O HOPMAJIbHOM PacIpe/ie/ICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne pazpena HaumenoBanue pasaesia (Tembl) Kypca KoimyecTBo
4acoB
1 [IpencrapiieHue JaHHBIX U ONHACATEIbHAS CTATUCTHKA 4
2 CrydaiiHbIe OIIBITHI U CITy9aifHbIe COOBITHS, OTIBITHI C 3
PaBHOBO3MOKHBIMH AJICMEHTAPHBIMHU MCX0IaMU
3 Onepanuu HaJy COOBITUSMH, CII0)KEHHE BEPOSITHOCTEN 3
4 VYcnoBHas BEPOATHOCTD, AEPEBO CIIYYaWHOTO OIIBITA, 6
(hopmysa OJIHON BEPOSITHOCTH W HE3aBUCUMOCTH COOBITHI
5 OneMeHTbl KOMOMHATOPUKU 4
6 Cepuu nocne0BaTeNIbHBIX UCIIBITAHUI 3
7 CrnyyaiiHble BETMYMHBI M pacpeiesIeHus 6
8 [ToBTOpenue, 06001IeHNEe, cUCTeMaTH3aIus 3HAaHUI 5
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne paznena | HaumenoBanue pasjaesia (TeMbl) Kypca KounuyecTBo
4acoB
1 MareMaTtnueckoe OXKuJaHNe CIIy9aliHOW BEJIMYHHBI 4
2 Jucniepcusi ¥ cTaHIAPTHOE OTKIIOHEHUE CITy9ailiHOU 4
BEJIMYNHBI
3 3aKoH OOJIBIINX YUCET
4 HenpeproiBHBIC clTydaliHble BETUWYUHBI (paclipeaeICHUs ) 2
5 HopmanbsHoe pacnipenenenue 2
6 [ToBTOpeHue, 0600IeHNEe U CUCTeMAaTH3aIus 3SHAaHU I 19
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 34




IMOYPOYHOE IITAHUPOBAHUE
K PABOYEN NPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS
IO YYEBHOMY KYPCY
«BEPOSITHOCTDb Y CTATUCTHKA»
(0a30BbIil ypOBEHDb)

10 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoKa 4yacoB
IIpeacraBiaeHune JaHHBLIX 4
U ONHUCATEIbHASl CTATUCTHKA
1 | IIpencraBieHue JaHHBIX C MTOMOIIBIO TAOJIUIl U AUATrPAMM 1
2 | Cpennee apudpmerunueckoe, meauana. CtaproBas 1
JTMarHOCTUYEeCcKas padoTa
3 | HauGonpmiee u HauMeHbIIIee 3HAYCHUsI, pa3Max, JTUCIICPCHSI. 1
CtaHgapTHOE OTKJIOHEHHE YHCIOBBIX HA0OOPOB
4 | KontponbHas padota Nel 1
Cay4yalHbIe ONBITHI 3
U cJIyuyaiiHble COOBITHS, ONBITHI C PABHOBO3MOKHBIMH
3J1eMEHTAPHBIMHU MCX0/IAMH
5 | Cny4daiiHble SKCHEPUMEHTHI (OMBITHI) U CIIy4YaiiHbIE COOBITHS. 1
DjeMeHTapHbIe COOBITUS (MCXObI)
6 BeposTHocTh cityuyaitHOro coObiTus. BepositTHocT coObITHIT B 1
OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU.
7/ | IlpakTnueckas pabora 1
Onepauun HaJ COOBITUSIMH, CJI0KEHHE BEPOSTHOCTEN 3
8 | Omepanmu HajJ COOBITHAMU: TIEpeceUYeHrue, 00beINHEHUE COOBITHH, 1
MIPOTUBOTIOJOKHBIE COOBITHUS
9 | Jlmarpammebl Ditnepa. Dopmyna clI0KEeHUST BEPOITHOCTEH 1
10 | KontponbHas padota No2 1
YcinoBHast BEPOATHOCTD, JePeBO CJIY4YailHOI0 ONbITa, (hpopMyJia 6
MOJIHOI BEPOSITHOCTH U HE3aBHCUMOCTH COOBITHH
11 | YcinoBHas BEpOSITHOCTH 1
12 | YMHOXeHHE BEpOSITHOCTEN 1
13 | JlepeBo ciy4allHOTO SKCIIEPUMEHTA 1
14 | ®opmyna mosHOM BeposiTHOCTH. HezaBucumbie cOOBITHS 1
15 | ®opmyna mosHOM BeposiTHOCTH. HezaBucumbie cOOBITHS 1
16 | Kontponbnas pabota Ne3 (TeKymuii KOHTPOJIIb) 1
JIeMeHThl KOMOUHATOPUKHU 4
17 | KomOuHaTOpHOE MPaBUIIO YMHOXKEHHUS 1
18 | IlepectanoBku u hakTOpHUAT 1
19 | Yucno couetanuii. Tpeyrompauk [lackans. ®opmyima OmHOMa 1
Hprorona
20 | KonTpomnwHas pabota Ned 1




Cepun nocje10BaTeIbHbIX HCIIBITAHUM

21 | buHapHbIi cily4yalHbI ONBIT (MCOBITAHUE), YCIIEX U HEydaya. 1
HezaBucumbie UCTIBITAHUS.
22 | Cepusi He3aBHCHMBIX HCIIBITAHHI 10 mepBoro ycmexa. Cepus 1
HE3aBUCHUMBIX UCOBbITAaHUN bepHynimn
23 | Cepusi HE3aBUCUMBIX UCOBITAHUU A0 nepBoro ycrnexa. Cepus 1
HE3aBUCHUMBbIX UCOBITAaHUN bepHynimn
Cayuaiinble BeJJMYUHBI U pacnpe/ejeHus 6
24 | CnyuaiiHasi BeJIMUMHA 1
25 | Pacnpenenenune BepoITHOCTEN 1
26 | Jlumarpamma pacropeieeHust 1
27 | CymMa ¥ IpOU3BEJICHUE CIIyYalHBIX BEJIUYHUH 1
28 | IIlpumepsl pactipeesieHUI, B TOM YHCJIE€ TEOMETPUUIECKOE U 1
OMHOMHUAJILHOE
29 | KonrposnbHas pabora No5 1
O0001meHe U cUCTEeMAaTU3alUsl 3HAHU M 5
30 | OnucarenpbHasi CTATUCTUKA 1
31 | CayuaiiHble ONIBITHI M BEPOSITHOCTU CIIyYalHBIX COOBITUI 1
32 | Onepanuu HajJ COOBITUSIMU. DJIEMEHTBI KOMOMHATOPUKH, CEPUU 1
HE3aBUCUMBIX UCTIBITAHUHN
33 | KonTponpHas padoTa (IpOMeKyTOYHBIN KOHTPOJIb) 1
34 | UtoroBeIil ypok 1
UTOI'O 34




IMOYPOYHOE INIAHUPOBAHUE
K PABOYEN PO PAMME
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS
IO YYEBHOMY KYPCY
«BEPOSITHOCTDb Y CTATUCTHKA»
(0a30BbIil ypOBEHb)

11 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoka 4yacoB
MaTteMaTH4YecKoe OKHAAHUE CAYYAHHOU BeJIUYUHBI 4
1 | [Ipumepsl nprUMEHEHUS] MAaTEMAaTUUECKOTO OXKHUIaHus (CTpaxoBaHUE, 1
JoTepest)
2 | MaremaTndeckoe 0KHJIaHUE CYMMBI CITy4YalHBIX BETUYUH 1
3 | MaremaTudeckoe 0KuaHuE TeOMETPUIECKOr0 1 OMHOMHUATIBLHOTO 1
pacnpeeseHui
4 | KontponbHas pabota Nel 1
JAucnepcus U CTaHAAPTHOE OTKJIOHEHHUE CJIYYAHHON BeJINYHHbI 4
5 | lucniepcust u cTaHAAPTHOE OTKJIOHEHHE 1
6 | Jducnepcun reoMeTpudyecKoro ¥ OMHOMHAIBHOTO PACcIPeICIICHUS 1
7/ | Jluciepcun Te€OMETPUYECKOTr0 M1 OMHOMHUAIILHOTO PACTIPEICICHHUS 1
8 | [IpakTuyeckas paboTa ¢ UCIOJIB30BAHUEM AJIEKTPOHHBIX TAOJIHIL 1
3aKoH 00JbIINX YKCes 3
9 | 3akoH OONBIIMX YHCETT 1
10 | Be1OOpOYHBII METO/T HCCIIeI0BAaHUM 1
11 | IlpakTtrueckas paboTa ¢ MCHOJIB30BAHUEM DIIEKTPOHHBIX TaOIHII. 1
HenpepsbiBHBbIE ciiydaiiHble BeJTMYMHBI (pacnpeaeieHus) 2
12 | KoHnTtpospHas padoTta (TeKymui KOHTpoJib). [I[puMepbl HEpephIBHBIX 1
CIy4YaWHBIX BEIIUYUH
13 | dynkuus mWIOTHOCTH pachpeneneHus. PaBHoMepHoe pacmpenenieHue u ero 1
CBOMCTBA
HopmaJsbHoe pacnpenesienne 2
14 | 3apaun, npUBOAIINE K HOPMAIBHOMY pacnpeiesieHnio. OyHKIUs 1
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeaeIeHus
15 | IlpakTrdeckas paboTa ¢ HCTIOIB30BAHUEM AJICKTPOHHBIX TaOJIHI] 1
IToBTOpEeHUE, 00001IIEHNE W CHCTEMATU3ALNS 3HAHNH 19
16 | IlpeacraBieHne TaHHBIX C TOMOINIBIO TAOJIHII U TUATPAMM 1
17 | OnucarenbHasi CTaTUCTHUKA 1
18 | OmbITHI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHA COOBITHSIMH 1
19 | Beruncnenue BEpOATHOCTEN COOBITHI C MPUMEHEHHEM (POPMYIT U 1
rpadudecknx MeToI0B (KOOpIMHATHAS TPsMasi, IEPEBO, TUarpaMma
Diinepa)
20 | Beruncnenue BeposITHOCTEH COOBITHIN C TPUMEHEHUEM (HOPMYIT 1

rpaduyeckux MeTo10B (KOOpANHATHAS MpsAMasi, AEpPeBo, 1uarpaMma
Diinepa)




21 | BoluucneHnue BEpOATHOCTEW COOBITUH ¢ TPUMEHEHUEM (HOpMYIT U 1
rpaduyecKux METoI0B (KOOpANHATHAS MpsAMasi, AEpPeBo, TuarpaMma
Diinepa)

22 | BoluncneHnue BEpOATHOCTEW COOBITUI ¢ TPUMEHEHUEM (popMyIT U 1
rpaduyecKux MeToI0B (KOOpAMHATHAS MpsAMasi, IEpPEeBo, TUarpaMma
Diinepa)

23 | Beiuncnenue BeposiITHOCTEN COOBITUI ¢ TpUMEHEHUEM (HOpMYIT U 1
rpaduyecKux MeToI0B (KOOpAMHATHAS MpsAMasi, IEpPEeBO, TUarpaMma
Diinepa)

24 | CnyualiHble BEJIMUMHBI U pacIipe/iesIeHUs], MaTEMaTUYECKOE OKUaHUE 1
CIIy4alHOMN BEJIMYMHBI

25 | CiyualiHble BETUUUHBI U pACIPEICIICHHs, MATEMAaTHUECKOE OXKUJIaHHUE 1
CIIy4alHOMN BEJIMYMHBI

26 | CiiyuyaliHble BETUUMHBI U pACIPEICIICHHs, MATEMaTUUECKOE OXKUJIaHHUE 1
CIIy4alHOMN BEJIMYMHBI

27 | CiiyyaliHble BETUUUHBI U PACTIPEICIICHHS, MAaTEMaTHUECKOE OXKUJIaHUE 1
CIIy4aliHOM BEJIMYHUHBI

28 | CiyualiHble BETUUUHBI U PACTIPEICIICHHS, MAaTEMaTHUECKOE OXKUJIaHHUE 1
CIy4aliHOW BEJIMYHUHBI

29 | Ciyyalinble BETUUUHBI U PACTIPEICIICHHS, MAaTEMAaTHUECKOE OXKUJIaHHUE 1
CIIy4alHOM BEJIMYUHBI

30 | UtoroBast KOHTpOIbHAs paboTa 1

31 | O0oO1eHne 1 cucTeEMaTU3aIMs 3HAHUI 1

32 | O0oO01eHne 1 cucTeMaTh3anys 3HaHUI 1

33 | O0o0O01IeHne 1 cUcTEMAaTA3ALMS 3HAHUI 1

34 | O0oO1IEeHne 1 cCUCTEMAaTA3ALMS 3HAHUI 1
UTOI'O 34




HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B denepanbHbIX W perMoOHANbHBIX MPOLIEAYpax OLEHKH KadyecTBa 0Opa3oBaHUS

UCIIONb3YyeTCsl TepedeHb (KoAu(pUKaTOp) paclpeeseHHbIX MO0 KjaccaM MPOBEPsSEeMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHS OCHOBHON 00pa30BaTENIbHON IPOrpaMMBI

CpCaHCTO 06HICI‘0 06p330BaHI/I$I " 3JICMCHTOB COACPIKAHUA ITO MATCMATHUKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3yIbTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
NpOrpamMMmblI
Kon [IpoBepsiemMble MpeAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHETO 00111eT0 00pa30BaAHUS
pesyJbrarta
1 Yucna 1 BEIYUCICHHUS
11 OnepupoBaTh MOHATUSMU: PAIMOHAIBHOE U JEHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIeCATUYHAS APOOb, MPOIECHTHI
12 Boimonuate  apudmeTHueckue  Onepaluu ¢ palMOHAIbHBIMU
' U JICCTBUTEIbHBIMU YHCIIAMU
13 BoeimonuaTe mpuOIMKEHHBIE BBIYMCIICHUS, WCIIONB3YsS ITIpaBHIIA
' OKPYTJICHHUSI, IeTIaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUIM
OnepupoBaTh TMOHATHUSMHU: CTENEHb C IEIBIM  IOKa3aTeleM,
CTaHJIapTHas ¢opMma 3amucu JEeHCTBUTEIBHOTO 4HCIa, KOPEHb
1.4 HATYpaJIbHOM CTEINEHH; MCIOJIb30BaTh MOAXOAAIIYI0 (GOpMY 3amucH
NEUCTBUTENBHBIX YWCEA JUIsl PElIEHUs MPaKTHYECKUX 3a1ay
Y TIPEJICTABIEHUS JaHHBIX
OnepupoBaTh MOHATUSAMHU: CUHYC, KOCHHYC M TAHI'€HC MPOU3BOJIBHOTO
1.5 yIiia; KCIOJIb30BaTh 3alUCh MPOM3BOJBHOIO YIJIa uepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKIIMU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUAMM: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 LeN0e, PalUMOHAIIBHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE




BeinonHATe mpeoOpa3oBaHHUS TPUTOHOMETPUYECKUX  BBIPAKEHUI

2.2
U peliaTh TPUTOHOMETPUUYECKUE YPaBHEHUS
Bemonusate npeodpazoBaHus EJbIX, parroHaTbHBIX
2.3 U UPPALMOHATBHBIX BBIPAXKEHUH M PEIIaTh OCHOBHBIC THUIIBI LENBIX,
paIMoOHANBHBIX U UPPAIIMOHATFHBIX YPAaBHEHUI 1 HEPABCHCTB
24 [TpuMeHATh ypaBHEHHsI M HEPABEHCTBA [T PEIICHUS MATEMaTHYECKUX
' 3a/1a4 ¥ 3a]a4 U3 pa3InyHbIX 00JacTeN HAYKU U peabHOM KU3HU
MonenupoBaTh peajgbHbIE CUTYallud Ha SI3bIKE alreOphl, COCTABIATH
2.5 BBIPKCHUS, YPAaBHEHHS, HEPABEHCTBA IO YCIIOBHUIO 33/1a4H, UCCIIE0BaTh
MIOCTPOEHHBIE MOJIETU C MCIIOJIb30BaHUEM ammapara anreopsl
3 OyHKIUHU U rpaduKu
OnepupoBaTh MOHATUSAMU: (DYHKIUS, CIIOCOOBI 3aJaHUsA (YHKIIHH,
3.1 0o0JacTh ompeneraeH!us U MHOXECTBO 3HAUYCHUU (PYHKIUH, Tpaduk
GbyHKIIMY, B3aUMHO 00paTHbIE (PYyHKIIUU
3.2 OnepupoBaTh MOHATUSMHU: YETHOCTh M HEYETHOCTHh (DYHKIIUHU, HYIU
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBaTh rpaduku GYHKITUN 4151 pelieHUs ypaBHEHUN
3.4 Ctpoutrb M yMTaTh TpadUKU JTUHEHHOW (PYHKIUHU, KBaJApPATUUHOU
' (GyHKIIMHU, CTENEHHOM (PYHKITUU C IIeJIBIM TTOKa3aTeIeM
Ucnonb3oBaTh rpaduku (QYHKIUN 115 MCCIEIOBaHUS MPOIECCOB
35 ¥ 3aBUCUMOCTEH MpHU PEIICHUH 3a]1a4 U3 IPYTruX y4eOHBIX MPEAMETOB
' U pealbHON >KU3HU, BBIpaXkaTh (GOpMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU
4 Hayana maTemaTudeckoro aHamuza
41 OnepupoBaTh MOHATHAMH: IOCIEA0BATEIBHOCTD, apudmernyeckas
' ¥ TeOMeTpUYecKas IPOrpeccuu
OmneprpoBaTh MOHATHAMH: OECKOHEYHO yOBbIBaIoIIasi reoMeTpuyecKas
4.2 nporpeccusi, CyMMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccuu
4.3 3agaBaTh MOCJIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMU
44 Hcnonp3oBarh CBOMCTBA MOCJENOBATENBHOCTEM W IPOTPECCHUM
' JUIA PEIIeHUs] pealibHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa
3) MHoOXecTBa U JIOTUKa
5.1 OmneprpoBaTh MOHATUSAMU: MHOXKECTBO, ONIEPAIMH HaJl MHOKECTBAMHU




Hcnons30BaTh TGOpGTHKO-MHO)KCCTBGHHBIﬁ armapar ajisi OInucCaHus

5.2 peanpHBIX MPOLECCOB W SBJICHWM, NPU PEMIEHUM 3a1ad U3 APYTUX
y4€OHBIX IPEAMETOB
5.3 OnepupoBaTh MOHATUSMHU: ONPEICIEHUE, TEOpeMa, CIEICTBUE,
JI0Ka3aTeNbCTBO
6 Teopust BEpOATHOCTEN M CTATUCTHKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U TUATPAMMBI
OnepupoBaTh NOHATHSAMU: cpefHee apudMeTHuyecKoe, MeaHuaHa,
6.2 HauOoJbIIee, HaUMEHbIlIEe 3HAUEHHE, pa3Max MacCHBa YHUCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSMHU:  CIy4YalHBIM  3KCHOEPUMEHT  (OMbIT)
U Cily4yallHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (dJIEeMEHTapHBIN
6.3 UCXOJ) CIIYy4YallHOTO OIbITa; HAXOAWTh BEPOSTHOCTH B OIbBITAX
' C  PaBHOBO3MOXHBIMH  CIy4alHBIMH  COOBITHSIMH,  HAaXOAHTh
U CpaBHUBATh BEPOSITHOCTH COOBITHMI B H3YYEHHBIX CIydalHBIX
AKCIIEPUMEHTAX
Haxoauts u opMynnpoBath COOBITUS: IEpECECUEHNE U O0BETUHEHUE
6.4 JaHHBIX COOBITHI, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' HOJIb30BaThCSl  AMAarpaMMaMu Oiiepa U (QOpMYJIOH  CIIOXKEHHUS
BEPOATHOCTEN IIPU PELICHUH 3a]a4
OnepupoBaTh MOHATHAMM: YCIOBHAs BEPOATHOCTb, HE3aBHUCUMBIE
6.5 COOBITHS; HAXOAUTHh BEPOSITHOCTH C MOMOIIBIO IPaBHJIa YMHOXKECHHUS,
C IIOMOUIBIO JIEPEBa CIyYalHOIO OIBITA
6.6 [IpuMeHATh KOMOMHATOPHOE MpPAaBWJIO YMHOXXEHUS INPU PELICHUU
' 3a1a4
OnepupoBaTh IMOHATUSMHU: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHUSA,
6.7 CepHsl UCIIBITAHMM, yCIIeX U HEYy1aya; HAXOUTh BEPOSATHOCTU COOBITHI
' B CEpPUM HE3aBUCHUMBIX HCIBITAHUN /O NEPBOrO yCIeXa, HAaXOAUTh
BEPOSTHOCTH COOBITHI B cepuy UcTIbITaHUN bepHymu
6.8 OnepupoBaTh MNOHATUSAMU: Cly4yailHas BEJIWYMHA, pacCIpeieieHHe
' BEPOSTHOCTEH, AUarpaMMa pacupeneaeHus
7 I'eomeTrpus
7.1 OnepupoBaTh MOHATHUAMU: TOUKA, PAMas, IIIOCKOCTb
79 [IpuMeHAT aKCHOMBI CTEPEOMETPUM M CJHEICTBUS M3 HHUX IIpH

PCHICHUH I'COMCTPHUICCKHUX 3a4a4




7.3

OnepupoBaTh MOHATUAMHU: MAPATUIEIBHOCTh U MEPIEHINKYISIPHOCTD
IIPSAMBIX U INIOCKOCTEU

7.4

KnaccuduimpoBaTh B3auMHOE pacioyiOKEHUE NPAMbIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMM: IABYI'PAHHBIM YroJ, TPaHU ABYTPAHHOIO
yria, peOpo ABYTpaHHOIO YIJa, JMHEWHBIA Yroji ABYTpaHHOrO yria,
rpalyCcHasi MEpa IBYTPAHHOIO yria

7.6

OHepI/IpOBaTB NMOHATUAMUA: MHOT'OTPAHHUK, BBIHYKHBIfI n HCBBIHYKHBIﬁ
MHOTOI'PAHHUK, 3JICMCHTBI MHOT'OT'PAHHUKA, HpaBHJ'IBHBIﬁ MHOT'OI'PaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MIUpaMua, Mpu3Ma,
IpsIMOYTOJIbHBIN Mapasuienenumes, Kyo)

7.8

KnaccudunmpoBath MHOTOrpaHHUKHM, BBIOMpasi OCHOBaHUA IS
kjaaccudukanuy  (BBINYKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHUKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TMPSAMbIE W HAKJIOHHBIE MPHU3MBI,
napasuieNeune /ibl)

7.9

Ol'IepI/IPOBaTB IIOHATUAMU.: CCKyIlIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

7.10

OOBICHITH IMPUHIOMIIBI ITOCTPOCHUA CEUYCHUU MHOT'OI'paHHUKOB,
HCIIOJIB3YyA MCTO CJIICOIOB

7.11

CTpouTh ceueHUs MHOTOTPAaHHUKOB METOJOM CJICJIOB, BBHITIOJTHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiate 3aJa4d  Ha  HAXOXIACHHC TI'COMCTPHYCCKHUX  BCJIMYHH
I10 06pa3uaM WK aJITOpUTMaM, IMPUMCHAA N3BCCTHBIC aHAJIUTUICCKUC
MCTOAbI TIIpU PCHICHHUKW CTAHAAPTHBIX MATCMAaTHYCCKUX 3adad
Ha BBbIYHUCJICHHUC paCCTOHHI/Iﬁ MCXKOAY HOBYM:A TOYKaMH, OT TOYKH
a0 HpHMOﬁ, OT TOYKH A0 INIOCKOCTH, MCKOY CKPCIINBAIOIIMMMHCA
IIPpAMBIMHA

7.13

Pematp 3amaum Ha HAXOXICHUE TE€OMETPUYECKUX  BEIWYMH
1o 00pasIam WiIu alropuTMaM, IPUMEHSSI H3BECTHBIC aHATUTHYECKHE
METOJbl TpPU PpEUIEHWH CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/ad
Ha BBIYMCJICHHUE YIJIOB MEXAY CKPEUIMBAIOIIMMHUCS NPSIMBIMH, MEXKIY
MPSMOU U IJIOCKOCTBIO, MEXKAY MIIOCKOCTSIMH, IByTPAHHBIX YIJIOB

7.14

Boluncnars o0beMbl U IUIOHIAAM MOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mnupamMuAa) C NOpUMEeHeHHeM  (popMys,  BBIYUCIATH
COOTHOUIEHUS MEXAYy IUIOMIaAsIMUA TMOBEPXHOCTEH, OObeMaMu
01I00HBIX MHOTOI'PAHHUKOB




7.15

OnepupoBaTh NOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh
U IUIOCKOCTh CUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUH

burypol

7.16

W3BnekaTh, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
O MPOCTPAHCTBEHHBIX TN€OMETPUUECKUX (PUrypax, Mpe/CTaBICHHYIO
Ha YEPTEKaX U PUCYHKAX

7.17

[IpumenATH FEOMETPUYECKHE (bakTbI TUTSL peneHns
CTEPEOMETPUYECKUX 3a/ad, IMPEAIOJArarluX HECKOJIbKO II1aroB
pELIeHMs], €CJId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHAT mpoCTEHIINE MPOTPAMMHBIE CPEACTBA MU DJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CHCTEMBI IPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4y

7.19

HpI/IBOJII/ITB IMPUMCEPBI MAaTECMATHYCCKUX BaKOHOMepHOCTGﬁ B IIpUpoAac
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3AKOHOB I'COMCTPHUHN B HCKYCCTBC

7.20

[IpuMeHsTH, MONTyYCHHBIE 3HAHWS Ha TPAKTUKE: aHAIM3UPOBATH
peanbHble CUTYallud U MPUMEHATHh U3YYEHHBIC MOHSITHS B IpoIlecce
MOKMCKA pEeUICHUs MaTeMaTH4ecKH C(HOpMYyIUPOBAHHOW MPOOIIEMBI,
MOJIENIUPOBATh  peajbHble CUTyalldd Ha  S3bIKE TE€OMETPHH,
UCCIIeIOBaTh  TOCTPOCHHBIE ~ MOJENM  C  HCTOJIB30BAHHEM
Tr€OMETPUYECKUX TOHATUH M Teopem, arrmapaTta anreOpbl, pemiarb
PAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 31eMeHTHI COAEPKAHMS

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yucia 1 BBIYUACICHUSA
Panmonansabie yncna. OOBIKHOBEHHBIE W JCCATUYHBIE NPOOU, TIPOICHTHI,
OCCKOHEYHbIE TEPUOAUYECKUE JApoOu. ApudMeTHYECKHEe Omeparuu
11 C pauuOHAJIbHBIMU YHCJIaMH, MPEOOpPa30BaHUSI YKCIOBBIX BbIPAKEHUU.
[Tpumenenue npobOeil W MPOIEHTOB IS PEUICHHS MPUKIAAHBIX 3aaad
W3 PA3JIMYHBIX OTPACJIEN 3HAHUM U PEAIbHOW )KU3HU
JlelicTBuTeNnbHBIE 4YHWcia. PanyoHanbHbBIE W UPPALMOHAJIBHBIC YHCIA.
12 ApudmeTtnyeckue onepanuu c NEeUCTBUTEIILHBIMU YHUCJIaMHU.

[TpubnukeHHble BBIYMCICHUS, MPaBUia OKPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BIYUCIEHUN




Crenenr ¢ uenbiM mokazareneM. CrangaptHas Qopma  3amucu
nercTBUTENbHOrO uucna. Mcmonb3oBanue mnoaxoAasuied (Gopmbl 3amucu

1.3 .
JNEUCTBUTENBHBIX ~ YHCEN I PEIICHWs  TPAKTHYECKWX  3ajaad
Y TIPEJICTABIICHUS JaHHBIX
14 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. [evicTBus
' ¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH
15 CuHyC, KOCUHYC U TAaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
' apKTaHT'€HC YUCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABCHCTBA
2.1 ToxaecTBa v TOXK/1€CTBEHHbIE TIPEOOPA30BaAHUS
59 [IpeoGpazoBanue TPUTOHOMETPUYCCKHX BBIPOKCHUH. OcHoBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIBI
53 VYpaBHEHHE, KOpPEHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpaBEHCTBA.
Mertoa UHTEPBAJIOB
2.4 | PemeHue 1eNbIX U APOOHO-PAIMOHATBHBIX YPABHCHUN  HEPABESHCTB
2.5 | PemieHue uppanmoHalIbHBIX YpaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUroHOMETPUYECKUX YpaBHEHUHN
57 [IpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MaTEMaTHUYECKUX 3a/1a4
' W 3a71a4 U3 PA3TMYHbIX 00JIaCTeN HAYKU U PEAIbHOM KU3HU
3 OyHKIMK U TpaduKu
31 OyHKIUA, cnocoObl 3amanus ¢yHKuud. ['padpuk dyHkuu. B3anmuo
' oOpaTHbIE QYHKLIUH
3.9 O6nacTp onpeneeHus] 1 MHOKECTBO 3HaueHU GyHkuu. Hymmn ¢yHKimm.
' [TpomMesxyTku 3HAaKONOCTOSIHCTBA. UeTHBIC U HEYETHBIE (DYHKIIUH
33 CremneHHas (pyHKIUS ¢ HATYpaJIbHBIM M LIETBIM TMOKa3aTeneM. Ee cBoiicTBa
' u rpaduk. CBoiicTBa U TpadUK KOPHS N-0¥ CTETICHH
34 Tpuronomerpuyeckass OKPYXKHOCTb, OIMpPENeNIEeHHE TPUTOHOMETPHUUECKUX
' (GYHKITUH 9HCIIOBOTO apryMeHTa
4 Havana maTemaTudeckoro aHammsa
41 ITocnenoBaTeabHOCTH, CcocOOBI 3aJaHus MMOCJIEA0BATEILHOCTEH.
' MOHOTOHHBIE TTOCIETOBATEILHOCTH
ApudmeTnyeckas u reoMmeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
4.2 reomerpuueckass  nporpeccus. CymMma  OECKOHEUHO  yOBIBaromiei

reOMETpUUEeCcKOM  mporpeccur.  @opmylia  CIOXHBIX  IPOLEHTOB.




Hcnonb3oBaHue Nporpeccuu Ajsl pelieHus] peasibHbIX 3a/1a4 MPUKIAIHOTO
Xapakrepa

MHoOXkecTBa U JIOTUKA

5.1

MHoOkecTBO, ornepanuu HaJ MHOXKecTBamu. J(uarpammsl Oiinepa — Benna.
[IpumeneHne TEOPETUKO-MHOKECTBEHHOI'O — ammapara Uil ONKMCAHUS
peanbHBIX MPOIECCOB U SIBJICHUMN, P PEIICHUU 3a/1ad U3 APYTUX YUEOHBIX
IIPEIMETOB

5.2

OHp@I[eJICHI/IC, TeOpECMa, CICACTBUC, JOKA3ATCIBLCTBO

TeOpI/ISI BepOHTHOCTeﬁ N CTaTUCTHUKA

6.1

[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpemHee
apupMeTHIeCcKoe, MeIuaHa, HauOoJbIlIee U HAMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCIICPCUS M CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CnydaiiHbple  9KCHEpUMEHTHl  (ONBITBI) M CIy4yailHble  COOBITHS.
DOnemeHTapHble COObITUSL (MCXOJbI). BeposTHOCTH CiydailHOrO COOBITHS.
bnuzocte uwactoTtel W BeposiTHOCTH cOObITHH. Cily4ailHble —OIBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

6.3

Onepanyu HaJl COOBITUSIMU: TIEpECeUeHUE, 00bEIUHEHHE, IIPOTUBOIIOIOKHBIE
cobbIThs. J{uarpammel Ditiepa. @opmysia CI0KeHHUST BEpOSTHOCTEH

6.4

VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEU. JlepeBo ciyyallHOTro
akcriepuMenTa. Dopmyria MmoaHOM BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KombunaTopHoe npaBuino ymuoxkeHus. [lepecranoBku u hakropuan. Yucio
coueranuii. Tpeyronpauk [lackans. ®opmyna Ounoma Herorona

6.6

bunapHbIil cydaiiHbIN ONBIT (MCOBITAHUE), YCIIEX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIHBITAHUN 10 nepBoro ycnexa. Cepust
HE3aBUCUMBIX HCHbITaHUN bepHymmn

6.7

Cnyuaitnass BenuuuHa. Pacnpenenenwe BeposTtHocTei. [[uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHnii, B TOM YHUCJIE T€OMETPUUECKOE
1 OMHOMHAITLHOE

I'eomeTpus

7.1

OcHOBHbIE TOHATHS  cTepeoMeTpuu. Touka, mOpsiMas, IUJIOCKOCTb,
npocTpadcTBo. [loHATHE 00 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIECTBUS U3 HUX

7.2

B3anmHOe pacnonokeHune MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
MapajyieJIbHbIE M CKpEeIIHUBaromuMecs mnpsMeie. llapamienbHOCTh MpAMBIX




U IUIOCKOCTEW B IIPOCTPAHCTBE: MApajuleIbHBIC MPSIMbIE B IPOCTPAHCTBE,
MAapAJJICIBHOCTh TPEX MNPAMBIX, MMAPALICIBHOCTh INPAMON M IUIOCKOCTH.
Yrael ¢ COHAampaBiICHHBIMM  CTOPOHAMH, VYOI MEXAYy IPSAMBIMU
B IIpocTpaHcTBe. llapaiieabHOCTh MIOCKOCTEN: MMapalIe/IbHbIE IIOCKOCTH,
CBOWMCTBA IapaUIeIbHBIX IUIOCKOCTEW. IIpocreime npocTpaHCTBEHHBIE
¢Gurypsl Ha IUIOCKOCTH: TeTpa’ap, KyO, Napajulesienure]l, MOCTPOCHUE
CeYeHUN

7.3

[leprieHAUKYISAPHOCTD MPSIMOU U IIJIOCKOCTH: MEPIEHIUKYIISAPHBIE MPSIMBbIE
B IIPOCTPAHCTBE, IpsAMBIC [ApaUICIbHBIE MW  NEPIECHAUKYISPHbIC
K IUIOCKOCTH, IIPU3HAK NIEPIEHANKYIISIPHOCTH IPAMOU U INIOCKOCTH, TEOpPEMA
0 NPSIMOU MEPHEHAUKYJISIPHOM IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ
MEXJIYy IpPsAMOM U IUIOCKOCTBIO, JBYTPAaHHBIM YroJl, JUHEUHBIA YroJl
ABYrpaHHOro yria. [lepneHauKyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKUUS (DUTYpHI
Ha IJIOCKOCTB. IlepnieHAUKYIISIPHOCTH IIJIOCKOCTEM: IIpU3HAK
NEPIICHAUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o Tpex NepreHauKyJsipax

7.4

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BHITYKJIbIE
U HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BepTKa MHOrorpasHHuka. Ilpusma:
N-yrojibHasl IpU3Ma, I'PaHU U OCHOBAHMS NPU3MBI, NpsMas U HAKJIOHHAs
npu3Mbl, OOKOBasi W TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
IIPSAMOYIOJIBHBIN Tapajijiesenunes U ero ceorcrsa. [Iupamuaa: n-yronbHas
NUpaMuIa, TPaHU U OCHOBAaHUE MUPAMUJIbl, OOKOBAs U MOJHAs TOBEPXHOCTD
NUpaMU/bl, IMpaBWIbHAs M YCEYEHHas MNHpaMHAA. ODJIEMEHThl HPHU3MBbI
U nupamuabl. IIpaBUiIbHBIE MHOTOTPAHHUKHU: IIOHATHE MPABUIBHOTO
MHOT'OTPAaHHUKA, IPABWIbHAS IIPU3Ma U IIPaBUIIbHAs MIUPAMUA, IPAaBUIIbHAS
TpeyrojibHasg TUpamMuAa W TPaBHIbHBIN TeTparap, kyd. [IperncraBrnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, AOJEKa’Ap U ukoca’a CeueHus
IIPU3MBbI U IIHPAMUIBI

7.5

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOM,
IUIOCKOCTH. ODJIEMEHThl CHUMMETPUM B NHpPaAMHUIIAX, MNapajuiesienunenax,
IIPABWJIBHBIX MHOIOTPAHHUKAX

7.6

Boluncnenue 5351€eMEHTOB MHOTOTPAHHUKOB: pelpa, IuaroHaid, YrJbl.
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOI MPU3MBI,
IUTOIIAIh OCHOBAaHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU TIPHU3MBI.
[Tnomanps GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOW MUPAMUIBI,
TeopeMa O TUIONIaaAK yceueHHO mupamuisl. [lonstrue 06 ooveme. OObeM
MAPAMU/JIbI, TPU3MBbI

7.7

[Tomo6ubie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAAIMHU
MOBEPXHOCTEH, 00BEMaMU MOIOOHBIX TEI




11 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3y1bTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbLHOM

NporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrPaMMBI CpETHEr0 00IIero 00pa3oBaHus
pe3ynbTara
1 Hucna v BIYUCICHUS
OniepupoBaTh MOHATUIMU: HATYpaAIbHOE, 11€JI0€ YHCII0; UCTIOJIH30BATh
1.1 MPU3HAKK JIETUMOCTH IEbIX YKCEeNl, Pa3oKeHUE YKCiia Ha TPOCThIe
MHOHUTENH JIJIS pelIeHUsl 3a71a4
1.2 OniepupoBaTh MOHATHUEM: CTETICHB C PAllUOHAJILHBIM MTOKa3aTEIeM
13 OnepupoBaTh  TMOHATUAMH:  Jiorapudm  4Ymcia,  JECATUYHBIC
' U HATypaJIbHBIC JTOTapU(PMBI
2 YpaBHEHHS U HEPABEHCTBA
[IpuMeHsTh CBOWCTBA CTENEHU Uil TpeoOpa3oBaHUsl BBIPAKCHHUM,
2.1 ONEPUPOBATH NOHATUAMU: ITOKA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE TUITBI TTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimonHaTh ipeoOpazoBaHus BRIpAXKEHUH, COJIepKaIUX JIorapu(mbl;
99 ONEePHUPOBATH HNOHATUSIMU: JorapupmMuyecKoe ypaBHEHHE
' U HEPaBeHCTBO;, pEIIaTh OCHOBHBIE THUIIBI JIOTAPU(DMHUUECKHUX
YpPaBHEHUH U HEPABCHCTB
2.3 HaxoauTs pemieHns npocTeNmx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CHUCTEMA JIMHEWHBIX YypaBHEHUW U €€
2.4 pELICHUE; UCITOIB30BaTh CUCTEMY JINHENHBIX YPABHEHUM JJIS1 PEILICHUS
MPaKTUYECKUX 3a]1a4
25 Haxomute pemieHuss npOCTEHMIIMX CUCTEM M COBOKYITHOCTEU
' palMOHAJbHBIX YPABHEHUN U HEPABEHCTB
MopaenupoBarh peaiabHble CUTYallUH Ha SI3bIKE ajareOpbl, COCTaBIATH
26 BBIPQXKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3a]1a4H,
' UCCJIEIOBaTh IMOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM alapara
anreOpbl
3 OyHKIMK U rpaduKu
OnepupoBaTh MNOHSTUSIMH: TEpUOAMYECKasT (DYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIUU, TOUKH SKCTpeMyMa (QyHKIHUU, HAauOobIlee
' Y HauMEHbIIIee 3HAaYEHUs (PYHKIIUHU HA TPOMEKYTKE; UCTIOIb30BaATh UX
TJ1s1 UccrieqoBanus (DYHKIIUM, 3aIaHHON Tpad)KOM




OnepupoBathb MOHATUSAMU rpaduku MOKAa3aTeJIbHOM,
JA0rapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMI; H300paxaTh UX

3.2 .
Ha KOOpPAMHATHOW IUIOCKOCTM M HCIIOJb30BaTh JUIA pPEIICHUSA
YPaBHEHUH U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTU TrpaduKu JUHEHHBIX
3.3 YPaBHEHUW U HMCHOJIB30BATh WX JJI PEIIEHUS CUCTEMBI JIMHEWMHBIX
YpPaBHEHUM
3.4 Ucnonb3oBaTh rpa@ukd (QyHKIUN ISl UCCIENOBAaHUS MPOIECCOB
' Y 3aBHUCHUMOCTEHN U3 IPYTUX YYEOHBIX NUCIUIINH
4 Havana matemaTrnueckoro anaimsa
OnepupoBaTh MOHATUSAMU: HENpepbIBHAS (DYHKIMS, MPOU3BOJHASA
4.1 (GYHKIIMU; MCHOJIb30BaTh T'€OMETPUUYECKUM W (PU3MYECKUM CMBICI
IIPOU3BOJHOM ISl pELICHUS 3a/1a4
49 Haxomute mnpou3BOAHBIE 3JEMEHTAPHBIX (YHKIUN, BBIYUCIATDH
' IIPOU3BOJIHBIE CYMMBI, TPOU3BEECHUS, YACTHOTO (DYHKITHIA
Hcnonb3oBaTh  MPOW3BOJIHYIO  JUIsl  UCCJIENOBaHUS  (PYHKIMH
4.3 HA MOHOTOHHOCTb M 3KCTPEMYMBI, TPUMEHATH PE3YJIbTAThI
UCCJIeIOBaHUA K TTOCTPOCHUIO TpaUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO 11 HAXOXKIEHUS HAUITYUYLIEro PEeIICHUS
' B [IPUKJIAJIHBIX, B TOM YHCJI€ COUUATIBHO-YKOHOMHYECKHUX, 3a/1a4ax
45 OnepupoBaTh NOHITHSIMH: TEPBOOOpa3Hasi U WHTETpaj; MOHUMATh
' TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaia
46 Haxomute mnepBooOpa3Hble 3JIeMEHTAPHBIX (YHKIMMA, BBIYUCIATDH
' uHTerpai o popmyne Hetotona — JleliOuuma
Pemate nmpuknagnele 3amaud, B TOM  YHMCJIE  COLMAJIBHO-
4.7 SKOHOMUYECKOT0 U (U3MYECKOTO  XapakTepa,  CpeacTBaMH
MaTeMaTHYECKOr0 aHajn3a
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4yalHOH  BEJIWYMHBI
' 10 PACHIPENEICHAI0 WIH C TIOMOIIBIO AUArpamMm
OnepupoBaTh MOHSATHEM MATEMATUYECKOTO OXKUJAHUS, MPUBOJIUTH
5.2 IPUMEPBl TOrO0, KAaK IPUMEHAETCS MAaTeMaTH4YeCKOe OXUIAaHUE
' CIIy4YallHOM BEJIMYMHBI, HAXOAUTh MATEMATUYECKOE OXKUJIAHUE
10 TAHHOMY PacCIpEIEICHUIO
5.3 NmeTh nipeacTaBiaeHue 0 3aKOHE OOJIBIITUX YHCE




5.4

Hmeth MMpEACTABJICHUC O HOPMAJIbHOM paclpCACICHUN

6 I'eomerpus
OnepupoBaTh  MOHATHSAMH:  LWIWHAPHWYECKAs  IMOBEPXHOCTD,
6.1 oOpa3yrolye MWIHHIPUICCKON MOBEPXHOCTH, IIWIHH]IP, KOHHYECKas
' NOBEPXHOCTb, O0pa3ylole KOHUYECKONW MOBEPXHOCTH, KOHYC,
chepuueckasi MOBEpXHOCTh
6.2 Pacno3naBath Tena BpareHus (HUIUHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CIOCOOBI OYYEHHUS TEJ BPAIICHUS
6.4 Knaccudunmposats B3auMHOE pacnoiokeHue chepbl U IIIOCKOCTU
OnepupoBaTh MOHATHIMU: IMAPOBOW CETMEHT, OCHOBAaHHE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOH CJION, OCHOBAHUE IIIAPOBOTO CJIOS, BHICOTA
IIIaPOBOTO CJIOS, MIAPOBOM CEKTOP
6.6 Bbraucnare 00beMBl M IUIOIIAANM TOBEPXHOCTEH Tea BpallCHHMS,
' TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (OPMYIT
OnepupoBaTh TOHATHUSAMHU: MHOTOI'PDAHHHMK, BIHMCAaHHBIM B cdepy
6.7 U OMUCaHHBIN OKOJIO cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WIIH
TEJIO BpalllCHHUS
6.8 BblyncnaTh  COOTHOIIGHHS MEXIY IUIOMAASMU  TTOBEPXHOCTEH
' 1 00beMaMU ITOJOOHBIX TEN
6.9 N306paxkath uzyyaembie (GUTYpHI OT PYKU U C TPUMEHEHUEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbImosHATh (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tell
BpalleHus
W3BnekaTh, MHTEPNPETUPOBATH M MPEOOPa30BBHIBATH HH(POPMAILIUIO
6.11 0 IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax, MPeCTaBICHHYIO Ha
yepTexax U PUCYHKAX
[TpumensTh reOMETPUIECKUE bakTbI TUTST perieHus
6.12 CTEPEOMETPUUECKUX 3ajJlad, MPEANoJararoiiuX HECKOJIbKO IIIaroB
pEIIeHMs, €CIIA YCIIOBUS TPUMEHEHUS 3a/I1aHbI B IBHOU (hopme
6.13 OnepupoBaTh NOHSATHUEM: BEKTOP B IPOCTPAHCTBE
BbIMONTHATE JEHUCTBUSA CIIOXKEHUS BEKTOPOB, BBHIYMTAHHS BEKTOPOB
6.14 ¥ YMHO>XEHHUS BEKTOpa Ha YHCII0, 00BSACHATh, KAKUMHU CBOMCTBAMH OHU
o0sagaroT
6.15 [TpuMeHsATH IPaBUIIO MMapajuIeTenuIe a MPU CII0KEHUH BEKTOPOB




6.16

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yyrojl MeXAy BEKTOpPAMHM, CKaIIpHOE IPOU3BENECHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxoauTe cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HA YKHCIIO, YTOJl
MEXIYy BEKTOpaMH, CKaISIpPHOE MPOU3BEICHHE, PACKIAAbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33,I[aBaTB IJIIOCKOCTH YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemats HpOCT@ﬁIHHG TCOMCTPUYCCKUEC 3aJlail Ha TIPUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METOAA

6.20

Pemiate 3aa4 Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHU M
U  HaXO0XIACHUC TCOMCTPHUYCCKUX BCJIMYUH TIIO o6pa3uaM nim
AJITOpUTMaM, MMPpUMCHSAA HU3BCCTHBIC MECTOAbI npun  pCIICHUN
CTaHAAaPTHBIX MATCMATHYCCKHX 3a1a4

6.21

[IpuMeHATh NpoCTEHIINE MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHMKAalIHOHHBIE CHCTEMBI TNPU PEUIEHUHU CTEPEOMETPUUECKUX
3a1a4

6.22

HpI/IBOIII/ITB IMPUMEPBI MATCMATHYCCKHUX BaKOHOMepHOCTGﬁ B IIpUpOAC
" JKU3HHU, PACIIO3HABATD ITPOABJICHUC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

6.23

[IpuMeHATh TMOJIyYeHHbIC 3HAHUS Ha TPAKTUKE: AaHAIU3UPOBATH
peallbHbIC CUTYAIlUU U TPUMEHSATh M3YUYCHHBIC IMOHSATHS B IPOIECCE
MOMCKA PEIIeHUs MaTeMaTH4YeCKh CHOpMyITHMpPOBaHHON MPOOIEMBI,
MOJICIMPOBATh ~ peallbHbIC CUTyallud Ha SI3bIKE T'COMETPHH,
UCCIIEJIOBATh  TOCTPOCHHBIE  MOJCIM  C  HCIOJIh30BAHHEM
TCOMETPUYCCKUX TOHATHA M TEOpEM, ammapara ajireOphl, periarh
NMPAKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXXJECHHUEM TeOMETPUUYECKHUX
BEJIMYUH

IIpoBepsiemble 3J1eMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yuca 1 BBIYUACIICHUSA
1.1 | Harypanbsble u uesibie yucia. [lpusHaku n1e1uMoCTH LEIbIX YUCeT
1.2 CreneHb ¢ palMOHAIBHBIM NTOKa3atesneM. CBOMCTBA CTENIEHH
1.3 Jlorapudm uuncna. JleciTUuHbIE U HATYpalbHbIE JIOTapU(MbI
2 VYpaBHEeHUS U HEPABEHCTBA




2.1

[IpeoGpazoBaHue BbIpaXEHUM, COAEPIKALUX JOrapru(PpMbl

[IpeoOpazoBaHue BBIpAXKEHUH, COAEPKAIIUX CTENEHU C PalMOHATBHBIM

2.2
MOKa3aTesieM
2.3 | lIpumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB
2.4 | IlokazaTenbHble ypAaBHEHHS U HEPABEHCTBA
2.5 | Jlorapupmuueckue ypaBHEHUsI U1 HEPaABEHCTBA
26 CucreMbl TMHEHHBIX YpaBHEHUN. Pelienne npukiaHbIX 3a7a4 ¢ MOMOIIBIO
' CHCTEMBI JIMHEWHBIX YPAaBHEHUU
2.7 | Cuctembl M COBOKYITHOCTH PAIlHOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
[IpumeHeHue ypaBHEHMI, CHCTEM U  HEPABEHCTB K  PEIICHHUIO
2.8 | MareMaTHyecKHX 3aJlay U 3a]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM
KU3HU
3 OyHKIMYU U rpaduKu
Oynkuusa. [lepuogmueckne dyHkuuu. IIpomMexyTkn MOHOTOHHOCTH
3.1 ¢ynkuuu.  Makcumymbl U MUHUMYMBl  QyHkiuu.  HawuOGonbiiee
U HauMeHbIIlee 3HaueHNe QYHKIIMU Ha TIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIINH, KX CBOMCTBA U Tpaduku
3.3 |IlokazarenbHas u morapudmuyeckas GyHKIIUU, UX CBOHCTBA U IpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIUN IS pelIEHUs] YPABHEHUHN U TMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB (QYHKIMN [ HMCCICIOBAHUS MPOIECCOB
3.5 |¥ 3aBHCHMOCTEW, KOTOpPHIC€ BO3HHKAIOT MPH PEIICHHH 3aJad U3 JIPYTHX
y4eOHBIX IPEIMETOB U PEANIbHON KU3HU
4 Hauana maTemaTHueckoro aHaiamusa
4.1 | HenpepsiBHble pyHKIMU. MeTOA HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB
4.9 [IpousBonnass ¢yHkuu. ['eomeTpuyeckuii W (PU3HYECKUH  CMBICIT
' POU3BOAHOM
43 [IpousBomHbie  dneMeHTapHBIX  QyHKImMA.  DopmMynsl  HaXOXKICHUS
' IPOU3BOHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMI
[Ipumenenne MPOU3BOJHON K MCCIETOBaHHUIO (DYHKIMI Ha MOHOTOHHOCTH
4.4 U 3KcTpeMyMbl. HaxoxxieHue HamOOJbIIEr0 W HAWMEHbBIIErO 3HA4YEeHUSs
(GyHKITMY Ha OTpE3Ke
[IpumeHeHrne TPOM3BOAHOW JUII HAXOXKJCHHUS HAWIY4IIETO PEIICHUs
4.5 |B IpUKIATHBIX 3a/a4ax, JAJIs ONpeAeNeHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO

dbopmynoit uim rpagukom




4.6

[lepBooOpa3znas. Tabauna nepBooOpa3HbIX

4.7

Wnterpan, ero reomeTpuyeckuid U (U3MYECKU cMbICH. Beluncienue
uHrterpana no gopmyne Hetotona — Jleitbuuna

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucioBple XapakTEpUCTUKU  CIYYaWHBIX BEJIWYMH: MaTEMaTHYECKOE
0KUJIaHUE, TUCTIEPCHUS U CTAHAAPTHOE OTKIIOHEHUE. [Iprmepsl mpuMeHeHust
MaTEeMaTUYECKOr0 OXKHJAHHUSA, B TOM 4YHCJIE B 3ajJadyax W3 ITOBCECIHEBHOM
KU3HU. MaTeMaTtuueckoe OXujaHue OWHApHON CIIydalHOW BETUYWHBI.
MareMaTnyeckoe 0KHUIAHUE CYyMMBI CIIy4YalHBbIX BEJIMYMH. MaTemaTnyeckoe
OXKHMJIAaHWE U  JUCIEPCUS  TCOMETPUUECKOTO M  OMHOMHUAIBHOTO
pacupeneneHuin

5.2

3aKkoH OONBIIMX YHCEJI W €ro pojb B HayKe, MPUPOAEC U OOIIECTBE.
Br16opouHbIit MEeTO UCCIe0BAHUN

5.3

IIpuMepbl HENpEephIBHBIX CIy4YalHbIX BEJIWYMH. [IOHATHME O IUTOTHOCTH
pacupeneneHus. 3anadyd, NPUBOAAIINE K HOPMAJIbHOMY PACIPEICIICHHUIO.
[TonsiTHE O HOPMAIBLHOM pacIpeAcICHUN

I'eomeTpus

6.1

Hunuaapuyeckas MOBEPXHOCTH, oOpasytoiue WIMHAPUYIECKON
MOBEPXHOCTH, OCh HUIUHAPUYECKON MoBepxHOocTU. LMmmuap: ocHoBaHuA
1 OOKOBasi MOBEPXHOCTh, 00pasyrolas U OCh, IJIOMIAlb OOKOBOW M MOJHOU
MOBEPXHOCTHU

6.2

Konnueckass mOBEpXHOCTh, OOpa3yroIlre KOHUYECKOW IOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKOM MOBEPXHOCTH. KOHYC: OCHOBaHHME W BEpIIHMHA,
oOpazyroras ¥ 0Ch, IJIOMIA/Ih OOKOBOW U MOJIHON MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yoliye U BICOTa, OCHOBAHUS M OOKOBAsl IIOBEPXHOCTH

6.3

Cdepa u map: meHTp, paauyc, TAaMeTp, IUIOMIAAb IMOBEPXHOCTH C(REpEHl.
B3anmHOe pacronoxeHue chepbl W IUIOCKOCTH, KacaTelbHas INIOCKOCTh
K cdepe, Turomaas chepol

6.4

N306pakeHne Ten BpalieHus Ha MIocKocTr. Pa3BepTka unHIpa 1 KOHyca

6.5

KoMmOuHanmu Ten BpameHWs ©W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WIIN TEJO
BpAaILCHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BeMOB Tell. Teopema 00 o0beme
MPSMOYTOJIEHOTO TIapaJIJIeNIeTUIe a U cleAcTBUs u3 Hee. OO0beM IIHHIpa,
KoHyca. O0beM I1apa U MIoimaab chepsl




6.7

[TogoOnbie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TMUIOMAIIMU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

6.8

Ceuenuss uunuHApa (MapauieNbHO W NEPHEHAMKYJISIPHO OCH), CEYEHHS
KOHyca (IapajuleIbHOE OCHOBAaHUIO U MPOXOJAIIEE 4Yepe3 BEPLIUHY),
CEYeHHMs I11apa

6.9

BekTop Ha tutockocTH 1 B mpocTpancTBe. CII0KEHHE U BEIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HCIO0. Pa3noxkeHue BEKTOpa IO TpeM
HEKOMIUTaHAPHBIM BekTopaMm. [IpaBwio nmapasenenunena. Perienue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM TPABUJI ICHCTBUI C BEKTOpaMHU

6.10

[IpsamoyronpHass cucTeEMa KOOpPJAMHAT B TMpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreitimue 3amaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMH.
CxangpHoe NMpou3BeIeHUE BEKTOPOB. BhIUnCIEHUE YIIIOB MEXKAY MPSIMBIMU
U TIocKoCTsIMU.  KoOpIMHATHO-BEKTOPHBIM METOA MPHU  PELICHUU
reOMETPUUECKUX 3a7a4




IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpoBeeHUsT €AMHOTO TOCYIapCTBEHHOIO HK3aMEHa 110 MaTeMaTHUKe (fajiee —

EI'D mno wmaremaTuke) HCIOJNb3YETCS MepedeHb (Koau(dukaTop) MpOBEpSIEMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHOM IMPOrpaMMbl

cpenHero oOumiero oOpasoBaHUs U 3JeMEHTOB coxaepxanus. [lpu npoegenuun EI'D
o MareMaTtuke 0a30BOro YpoBHsS U3 nepeuHs (koauduxkaTopa) BbIOMpAIOTCS MO3UIIMH,

COOTBETCTBYIOLIME (eaepanbHOoll pabouell mnporpamMme 1o MareMatuke (0a30BbIid

YPOBEHB)

IIpoBepsiembie Ha EI'D mo maTemaTnke TpeOOBaHUS K Pe3yJibTATAM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 0o0pa3zoBaHmsi

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTEeILHOMN MPOTpaMMBbl CPETHETO OOIIIETO
00pa3zoBaHwMsI

1

Bnagenne meromaMu J10Ka3aTenbCTB, AJITOPUTMAMH PEUICHUS 3aj1ad,
yMeHre (OpMYyIHUPOBaTh M ONEPUPOBATH MOHITHUSIMH: OTpEICIICHUE,
aKCMoMa, TeopeMa, CJICIICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTEeIbCTBO,
paBHOCWJIBHBIE  (OPMYJTUPOBKH,  TPHUMEHATH  HX;  YMCHHE
dbopmynupoBaTh 00paTHOE W MPOTHBOIOJONKHOE YTBEPXKICHHE,
NPUBOAWTHh TIPUMEPHl W KOHTPIPUMEPHI, HCIIOIB30BATh METO]
MaTeMaTHICCKOM WHTYKIIAH; IPOBOJNTH JI0Ka3aTeIbHbIC
pacCy>KIeHusi TpU pPEIIeHUH 3a7a4, OIEHUBATh JIOTHYECKYIO
NPAaBWIBHOCTh PACCYXKJEHUW; YMEHUE OINEPUPOBATH MOHATUIMH:
MHOKECTBO, MOJAMHOKECTBO, OMEpaIlly HaJ, MHOKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONUCAHUS
pEaNbHBIX MPOIIECCOB U SIBICHUH U MPU PELICHUU 33/1a4, B TOM YHCIIE
U3 JIPYTuX y4eOHBIX MPEAMETOB; YMEHHUE ONEPHPOBATH MOHATHSIMU:
rpad, cBsi3HBIN Tpad, AepeBo, MHUKI, Tpad Ha TUIOCKOCTH; YMEHHE
3alaBaTh W OMUCHIBaTH rpadbl  Pa3IUYHBIMU  CIIOCOOAMU;
UCTIOJIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHune onepupoBaTh MOHIATUAMU: HATYPAIBHOE YUCIIO0, LIEITOE YUCIIO,
CTENEHb C MLENbIM IOKa3aTeJeM, KOPEHb HATypalbHOW CTEICHH,
CTEIIEHb C PAllMOHAIBHBIM MMOKA3aTEIEM, CTENIEHb C I€MCTBUTEIbHBIM
nokaszaTtesieMm, Jorapudm dYucia, CHHYC, KOCHHYC U TaHIEHC




IPOU3BOJIBHOI'O YHUCIA, OCTaTOK MO MOIYJO, PallMOHAIBHOE YHCIIO,
UppALMOHAIBHOE  YHUCJIO, MHOXKECTBA  HATypPaJbHBIX,  LEJBIX,
palMOHANIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIb30BaTh
NPU3HAKU JIETUMOCTH, HAMMEHBIINI OOLIUI AeNUTEIh U HAUMEHbLIEE
oO1ee kpaTHoe, anroput™ EBkinia npu penieHuu 3ajayd; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULIUOHHBIMM CUCTEMAMU CUMCICHUS; YMEHHE
BBIMIOJHATh BBIYMCIEHUE 3HAYEHUU U NMPeoOpa3oBaHMs BbIpaKEHUH
CO cTemeHsMH W Jorapudmamu, npeoOpa3oBaHus JIpPOOHO-
palMOHAJIbHBIX BBIP@XKEHUN; YMEHHUE OINEpPUPOBATH MOHITHIMU:
MOCJIEIOBATENIbHOCTD, apu(pMeTHIeCcKas Porpeccusi, reoMeTpruuecKas
nporpeccusi, 0ECKOHEUHO YObIBaOIIasi TeOMETpUUEcKasi MpOrpeccHus;
yMEHHE 3a7aBaTh MOCIEJOBATEIBHOCTH, B TOM YHUCJE C IMOMOIIbIO
PEKYpPpEHTHBIX  (opMyls; yMeHHUE ONepupoBaTh  MOHIATHIMU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCa, MOAYJb
U apryMeHT KOMIUJIEKCHOTO 4YHCla, (opMa 3almUCU KOMILJIEKCHBIX
yucesn (reoMeTrpuyeckasi, TPUTOHOMETpUYECKass U anreOpanveckas);
YMETh MNPOU3BOJUTH apU(PMETUUYECKHE JEUCTBUS C KOMIUIEKCHBIMU
YHCJIaMH; TIPUBOJUTH IPUMEPHI UCIIOJIH30BAHUSA KOMIUIEKCHBIX YHCEIT;
ONEepUPOBATh MOHATHUAMU: MaTpula 2 X 2 u 3 X 3, onpenenuTelib
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPEETUTENS

YMeHue oneprupoBaTh MOHATUSIMU: palliOHAIbHBIE, UPPAIMOHATIBHBIC,
MoKa3aTelIbHbIE, CTETICHHBIE, JIoTapu(PMUIeCKre, TPUTOHOMETPHUUIECKUE
YpaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBbI; yYMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXJECTBEHHOE npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHUM U HEPABEHCTB,
PaBHOCUJIBHOCTh YpaBHEHUN, HEPABEHCTB M CUCTEM; YMEHHUE pElIaTh
YpaBHEHHUSA, HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO Pa3IUYHbBIX
MIPUEMOB; pelllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MIPUMEHATh YpPaBHEHUSI, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS
MaTeMaTUYeCKUX 3ajJad W 3aJad M3 Pa3IMYHBIX OO0JIacTel HayKu
Y PEAUTHbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIUS, YETHOCTH (DYHKIIHH,
NEPUOJUIHOCTH () YHKIIUH, OTPAHUYCHHOCTh G YHKIIMHA, MOHOTOHHOCTH
byHKIIMK, OSKCTpeMyM (GYHKIMH, HAWOOJbIIEe ¥ HAaWMCHBIIEE
3HaueHus (QYHKIUA HA TPOMEXKYTKE, HEMpepbiBHAS (DYHKIINS,
acuMnToThl rpaduka QyHKIUM, T[epBas M BTOopas MPOU3BOJHAS
GyHKIIMK, TEOMETpUYeCKHid M (HU3UIECKUN CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMNpPENCICHHbIA HWHTErpaia; YMEHHE HaXOJIUTh
acuMnToThl rpaduka (YHKIUH; YMEHUE BBIUUCISTH MPOU3BOHBIC
CYMMBI, IPOU3BEEHHUS, YACTHOTO U KOMIIO3UIIUU () YHKIINI, HAXOAUTh




ypaBHEHHE KacaTeJlbHOW K Tpaduky (yHKUUHU; YMEHUE HAXOIHUTh
IPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI; yMEHHUE HCIOIb30BATh
IPOU3BOJIHYIO U UCCIAEAOBAHMS (DYHKLMM, HAXOIAUTh HAaUOOJBIINE
Y HauMEHbBIINE 3HAYeHUs] QYHKUUN; CTPOUTh IpaQUKU MHOTOUICHOB
C MCMOJb30BaHUEM alllapaTa MaTeMAaTHYECKOr0 aHalin3a; MPUMEHSTh
OPOM3BOJHYIO  JUIi  HAXOXKJACHHUS  HAWIy4dllero  peuieHus
B MPUKIAOHBIX, B TOM YHCIE€ COIMAIbHO-?)KOHOMHYECKUX
U (GU3MYECKUX 3a7aydax; HaXOJWUTh IUIOMIAAM U 00beMbl (QUryp
C TOMOUIBI0 HWHTErpaja; NPUBOAUTH MPUMEPhl MATEMATHYECKOTO
MOJIETMPOBAHMSI C MOMOIIBIO AU hepeHnaIbHbIX YPaBHEHHM

YMeHue omnepupoBaTh MNOHATUSAMU: Tpapuk GyHKUMH, OOpaTHas
GyHKIMSA, KOMIO3UIUS QPYHKIMHI, THHEeHas QyHKUIMS, KBapaTHUHAS
¢yHKIMSA,  pauMoHanbHas ~ (QYHKIMS,  cTeneHHas  (QyHKUUSA,
TpUrOHOMETpUYeCKre (GYHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIIMK, MOKa3aTeiabHas W Jjorapupmuueckas (QyHKIMH; yMEHUE
CTPOUTH Ipa@UKN U3yYEHHBIX (PYHKIIU, BBITOIHATH MpeoOpa3oBaHUs
rpadukoB QYHKIIMI, UCIIOJIB30BATh I'PAPUKHU IJIs1 U3yUEHUS POIECCOB
Y 3aBUCUMOCTEH, NPU pELIeHUH 3a/1a4 U3 IPYTUX YYEOHbIX IPEIMETOB
U 3aJa4 U3 peajbHOM XXU3HU; BbIpaxkaTb (OpMyJaMU 3aBUCHMOCTH
MEX]ly BEJIMYMHAMM; HCIOJIb30BaTh CBOWCTBA U Ipa@uKu (yHKIMIMA
JUIsl pelleHUs YpaBHEHUM, HEPAaBEHCTB U 3a1a4y C IapaMeTpaMu,;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUM
YPaBHEHHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJa4ll Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJU U YaCTH, Ha JIBIKEHUE, pabOTy, CTOMMOCTh TOBapOB
W YCIYyr, HaJOTH, 3aJa4d W3 O00JIaCTH YIpaBJICHUS JIMYHBIMU
U CeMEWHbIMU (MHAHCAMH); COCTABISATh BBIPAKECHHsS, YpPaBHEHUS,
HEpPABEHCTBA W MX CHUCTEMBbl IO YCIOBUIO 33Ja4M, HCCIIEI0BAaTh
MOJIYYCHHOE PEIICHUE M OIICHUBATH MPaBIOMOJ00HOCTh PE3YNIHTATOB;
YMEHHE MOJEIUPOBATH PEAIBHBIE CUTYAIlMHA HA S3bIKE MAaTEMaTHKWU;
COCTaBJISITh BBIPAXKECHUSI, YPAaBHCHMS, HEPABEHCTBA U HX CHUCTEMBI
II0 yCJIOBHUIO  3aJayd, MCCIEA0BATh IOCTPOCHHBIE  MOJEIHU
C WCHOJB30BAaHMEM  ammapata aireOpbl, WHTEPIPETUPOBATH
MIOJTyYE€HHBIN Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeaHee apudmeTuyeckoe,
MenaHa, HanboJbIllee M HAaMMEHBIIIee 3HAYCHMS, pPa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIIOBOIO HAa0Opa; yMEHHE HW3BJIEKATh,
UHTEpPOpPETUpPOBaTh MH(GOpPMALIUIO, MPEJCTABICHHYI0 B TalJuIax,
HA JaMarpaMmmax, rpadukax, OTpaKarollyl0 CBONCTBA pealbHbIX
IPOLIECCOB U SBJICHUMN; MPEACTABIATh HUH(OPMALUIO C MOMOIIBIO




TaOJIULl U JTMAarpaMM; UCCIIEI0BAaTh CTaTUCTUYECKUE JaHHBIE, B TOM
yyclie C MPUMEHEHHEM TIpadUyuecKUX METOJO0B U 3IIEKTPOHHBIX
CpeICTB; TpaUUeCKH MCCIEAOBATh COBMECTHbIE HAOIIOACHMUS
C IIOMOIIBIO JUarpaMM pacCEeUBaHUs U JIMHEMHON PErpeccuu

YMeHue OIepupoBaTh NMOHATUSAMM: CIYyYaWHBIA ONBIT U CIIyYalHOE
cOOBbITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C MCHOJb30BAHUEM IpapuecKUX METOJO0B; MPUMEHATh
(OpMyIIBI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (POPMYITy MOJTHOMN
BEpOATHOCTH, ¢opMmyny bepHymin, KoMOuWHaTOpHble  (AKTHI
U (HOpMyJIbl; OLIEHMBATh BEPOSITHOCTH PEANbHBIX COOBITHIA; yMEHHE
ONEpUPOBATh IIOHATUSAMM: CIIy4alHAash BEJIWYWHA, PACHPEICICHUE
BEPOSATHOCTEN, MaTeMaTH4EeCKOe O’KUJAHHUE, JUACTIEPCUS
U CTaHJAPTHOE OTKJIOHEHUE CIIy4allHOM BENWYUHBI, (DYHKIIMU
pacrpeneneHuss Y INIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTEIbHOIO
U HOPMAJIBHOT'O pPAaCHpPENCIICHUN; YMEHHUE HCIIOIb30BaTh CBOMCTBA
U3YUYCHHBIX pACHOPEAECICHUN Ul pelIeHUs 3a1ad; 3HAaKOMCTBO
C TOHATUSMHU: 3aKOH OOJBIIMX 4YHCEN, METOJbl BbIOOPOUYHBIX
UCCIIEOBAaHNN; YMEHHE IPUBOJIUTH IPUMEPHI IPOSABICHUSA 3aKOHA
0OJIBIINX YHUCET B MPUPOIAHBIX U OOLECTBEHHBIX SIBJICHUSX; YMEHHUE
OIIEpUPOBATH  IOHATHAMU: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COUYETAaHMUH, YHUCIO TEpPEecTaHoBOK; OuHOM HploTOHA; yMmeHue
OPUMEHATh KOMOMHATOpHBbIE (DAKTBl M PACCYKIEHUS A pPELICHUS
3a/la4; OLCHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATD [OJIYYECHHBIN PE3YIIbTaT

YMeHue onepupoBaTh IMOHATHUSMHU: TOYKa, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIrja, IUIOCKUWA YroJl,
JNBYIPaHHBIA yTOJI, TPEXTPAHHBIM YIOJl, CKPELIUBAIOIIUECS MPSAMBIE,
NapaJuIEIbHOCTD U MEPHEHANUKYISIPHOCTD MPAMBIX U INIOCKOCTEH, IOl
MEXKY MPAMBIMH, YOI MEXAY NMPSIMOU U ITIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PAaCCTOSHHE
MEXKIY MNOPSIMBIMH, PACCTOSAHUE MEXIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPU PEIICHUU 3a7a4 W3y4YeHHbIE (PaKThl U TEOPEMBI
MJIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKaIOIIETO
MHpA;  CTPOUTh  MATEMATUYECKUE  MOAEAM C  MOMOIIBIO
F€OMETPUYECKUX TOHATUNA W BEIIMYMH, PELIATh CBS3aHHBICE C HHUMU
MPAKTUYECKHUE 3aaU
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YMeHue onepupoBaTh NOHATUAMU: TIIOIAb PUTYPBI, 00BEM QUTYDHI,
MHOTOTPaHHUK, TPABUIIbHBII MHOTOTPAaHHUK, CEYEHHUE MHOTOTPaHHHKA,
Ky0, mapajuielienunes, npu3Ma, nupamuna, Gurypa U HOBEPXHOCTD
BpalleHus, [WINHAP, KOHYC, map, chepa, miomaab chepsl, Iomaib




HNOBEPXHOCTH MUpPaMUbl, NPU3MbI, KOHYCa, HWIMHIpA, 00beM KyOa,
IPSMOYTOJIBHOTO NapauIeIeIAIENd, TMPAMUIBI, IPU3MBI, [IWJIAH]IPA,
KOHYCa, I1apa, pa3BepTKa IOBEPXHOCTHU, CEYEHUSI KOHYCA U IUJIMH]IPA,
napajuielIbHble OCH WM OCHOBAHMIO, CEYEHWE IIapa, IUIOCKOCTb,
Kacaromascsi cepbl, TWIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUEHHUE
MHOT'OI'paHHHKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BPAILIEHUS, UX CEYEHHs], B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEACTB;
YMEHHUE MPUMEHATH CBOMCTBA T€OMETPUUECKUX (DUTYDP, CAMOCTOATEIBHO
(bopMyIMpOBATH OIPEIENEeHUs U3y4aeMbIX (PUTYp, BBIABUTATh TUTIOTE3bI
O CBOMCTBaX M MpPU3HAKAX FEOMETPUUECKUX PUTYDP, 0OOCHOBBIBATH WU
OMpoBepratb HX; YMEHUE NPOBOAUTH Kiaccupukamuoo Quryp
10 pa3IMYHbIM MPU3HAKAM, BBITIOIHATH HEOOXOAUMBIE TOTIOTHUTEbHBIE
NOCTPOEHUS

11

YMeHre OomnepupoBaTh TMOHATHSIMH: JBWKCHHE B IPOCTPAHCTBE,
napaiyIeIbHBINA MIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHE TMOJ00HS, IMOJO00HBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbBIC W TIOJIOOHBIC (PUTYPHI, B TOM YHCJIE B TIPUPOJIC,
UCKYCCTBE, apXUTEKTYypE; UCIIOIH30BATh T€OMETPUUYECKUE OTHOIICHUS
IpU PEIIeHUU 3a]a4; HaXOJUTh T€OMETPUUECKHE BETUUYHMHBI (JIJIMHA,
yroJ, IUIoniaab, 00bEeM) MpPHU PEIICHUH 3a/ad U3 JAPYTUX Y4eOHBIX
OpeIMETOB W M3  pealbHOM  JKU3HU; YMEHHE  BBIYUCISATH
reOMETPUYECKUE BEJIMYUHBI (JJIMHA, YTOJI, TUIOIalb, 00beM, IIIOIIA b
MOBEPXHOCTH), UCHOJNB3ysd M3y4deHHbIe (OPMYIbl U METOJABI, B TOM
qyclie: IUIOMAAb TOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYCA,
MWIMHApa, IUIomanb cdepbl; 00beM KyOa, MNPSIMOYTOJIBHOTO
napajiesienuineia, TupaMuabl, TPU3Mbl, MWINHApPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIIICHHE 00bEMOB MOJTO0HBIX PUTYp

12

YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYIOJIbHAsE  CUCTEMA
KOOpPJMHAT, BEKTOP, KOOPAHHATHI TOUKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOpPOB, MPOM3BEACHUE BEKTOpa Ha YHCIO, Pa30KEHUE BEKTOpa
1o 6a3ucy, CKaIIPHOE MPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHE, YTO
MEXKITY BEKTOpaMHU; yMEHUE UCIIOJIb30BATh BEKTOPHBIN
Y KOOPJIMHATHBIA METOJ I PEUICHUSI TEOMETPUUECKUX 3a/]1a4 U 33724
JIPYTHX Y9eOHBIX MTPEAMETOB

13

YMenue BbIOMpaTh NOAXOASIIUMM METOJ [JIsl pPElIeHUs 3aJayu;
MIOHMMAaHWE 3HAYUMOCTM MATEMATHUKH B W3YYEHUHU MPUPOIHBIX
U OOIIECTBEHHBIX MPOILIECCOB W SIBICHUN; yMEHUE pPaclO3HABaTh
MIPOSIBJICHUE 3aKOHOB MATEMATUKH B UCKYCCTBE, YMEHHE NMPUBOIAUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUM POCCUWCKOW W MHUPOBOU
MAaTeMaTHUYE€CKON HAYKHU




IlepedeHb 3j1eMEHTOB coep:KaHusl, NpoBepsaeMbIx Ha EI'D mo maremaTtuke

Kon [IpoBepsieMblii 2JIEMEHT COECPKAHUA
1 Hucna v BIYUCICHUS
1.1 |HarypanbHble u uensie uncia. [IpusHaku enMMOCTH HENbIX YUCE
1.2 Panmonanbabie yncia. OOBIKHOBEHHBIE U JACCATUYHBIE TpOOU, TPOIICHTHI,
OCCKOHEUHBIE TIEPHOIUICCKUE APOOH
1.3 ApudmeTrnueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
¢ apuPMETHICCKUMU KOPHIMHU HaTYpaTbHOUW CTECIICHH
1.4 Crenenb ¢ 1enpiM nokaszaresieM. CTENneHb ¢ pallMOHAIbHBIM MOKa3aTelIeM.
CgolicTBa cTeneHU
1.5 | CuHyc, KOCUHYC M TAHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTCHC YUCJIOBOTO apryMEHTa
1.6  |Jlorapudm uncna. JlecaTHUHBIC U HATYPAJIBHBIC JIOTAPUPMBI
1.7 | delicTBuTeNbHBIC YncIa. ApU(HMETHUSCKHIE ONEpaIluy C JCHCTBUTECIbHBIMU
yuciamu. [IpubnmkeHHbIE BBIYMCICHUSA, MpaBUjIa OKPYTJICHHS, MPUKHUIKA
U OLIEHKA pe3yJIbTaTa BEIUUCICHUMN
1.8 |IIpeoOGpa3zoBaHue BhIpaKEHUN
19 | KommiekcHble uucna
2 VYpaBHEHHS U HEPABEHCTBA
2.1 | Lensie u npoOHO-pallMOHAIBHBIC YPAaBHCHHUS
2.2 | HppammoHanbHbIe ypaBHECHUS
2.3 TpuroHomeTpudyecke ypaBHEHUS
2.4 | TlokazaTenbHbIC U TOTapU(DMHUUECKIE YPAaBHEHUS
2.5 | llensie u npoOHO-palIMOHATLHBIC HEPABEHCTBA
2.6 | UppanmoHanbpHble HEPABEHCTBA
2.7 |IlokazaTenpHbIC U TOTapU(MHUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkue HEPaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.10 | YpaBHEeHUSs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 | MaTpwuia CUCTEMBI IMHEHHBIX YpaBHEHUN. OTpeIeTuTeNIb MATPHIIHI
3 OyHKUMK U rpaduKu




3.1

OyHKMsA, cnocodbl 3ananug (yHkuuu. ['padux ¢yskouu. Bzanmno
oOpatHble (yHkumuu. YerHole W HedeTHble ¢GyHKUMU. Ilepuognyeckue

byHKUIUHA

3.2 | OOnacTp omnpeaesieHus U MHOKECTBO 3HaueHud ¢pyHkuuu. Hynu ¢yHKuuu.
[TpomexyTKkH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKITHH.
MakcuMymMbl W MHHUMYMBI QyHKIHH. HaunOonbiliee W HauMeHbIEe
3HaYeHHe (PyHKINUN Ha TIPOMEKYTKE

3.3 | Crenennas ¢yHKIH C HATypaJIbHBIM U IIETBIM MOKa3zaTeneM. Ee cBolicTBa
u rpaduk. CBoiicTBa u rpaduK KOPHS N-0i CTENeHU

3.4 | Tpuronomerpuueckue QpyHKIIUU, X CBOMCTBA U TpadUKH

3.5 |Iloka3atenpHas u morapudmuydeckas GpyHKIINU, KX CBOMCTBA U TpaduKu

3.6 Touku pazpsiBa. AcuMNTOTH TpadukoB QyHkiui. CBONCTBA (PYHKIIUH,
HETIPEPHIBHBIX HAa OTPE3Ke

3.7 | IlocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUSI TTOCIIEIOBATETLHOCTEN

3.8 | Apudmernueckass u reomerpuueckas mporpeccur. Dopmyna CIOKHBIX
IIPOIIEHTOB

4 Hayana maTemaTudeckoro aHamuza

41 |IlpousBonnas ¢pyHkuuu. [Ipon3BoIHbBIE 371€MEHTAPHBIX (PYHKITHIMI

4.2 [IpuMeHeHHE MPOM3BOAHON K MCCIICIOBaHUIO (YHKIIMH HA MOHOTOHHOCTH
U JKCTpemyMbl. Haxoknenne HauOOJNbIIET0 M HAWMEHBIIEro 3HAYCHUS
GbyHKIMM Ha OTpe3Ke

4.3  |IlepBooGpaznas. UHTerpan

) MHokecTBa U JIOTHKa
5.1 MHo»xecTBO, onepaly HaJ MHOKecTBaMHU. J(narpamMmmsl Ditnepa — Benna
5.2 |Jloruka

6 BeposiTHOCTH U cTaTUCTHKA

6.1 OnucarenbHasi CTATUCTHKA

6.2 BepostHocTh

6.3 | KomOunaTopuka

7 I'eomeTpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U TNIOCKOCTH B IPOCTPAHCTBE




7.3 | MHOrorpanHuku

1.4 Tena u TOBEpXHOCTH BpAILICHUS

7.5 | KoopauHathl 1 BEKTOPHI

IIpn peanuszanmm 1OporpaMmbl  BO3MOXKHO — HCIIOJIB30BAaHME  CIEAYIOIIUX  AJIEKTPOHHBIX
00pa3oBaTeNIbHBIX pecypcoB (B cooTBeTcTBUU ¢ [Ipmkazom Mwunnpocsenienusi Poccuu ot 23.07.2025
Ne 551 "OO6 yrBepxkaeHuu (eaepaabHOTO TEPEeYHsS 3JICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB,
AOMYIICHHBIX K MCIIOJIB30BAHHUIO IIPpU pCajiu3allii HMCIOMUX TOCYAAPCTBCHHYIO aKKPECAUTAUIO
00pa3oBaTeNbHBIX MPOrpaMM  HaydaJlbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CpeaHero oOIero
obpazoBanus"):

IlepeueHnb 3JIeKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (qajee - JOP), 1onymIeHHBIX K HCIOJb30BAHMIO IIPU peain3aniu
00s13aTe/IbHON YacTH 00111e00pa30BaTe/IbHOI IPOrPaMMBbI CpPe/IHEro 0611ero 00pa3oBaHus

HanmeHoBanmne KpaTtkoe onmcanme 3JIeKTPOHHOT 0 IIpaBoodnanaresn Kanace, nost
3JIEKTPOHHOT 0 00pa3oBaTeIbHOTO pecypca (BKJIIOYast 3JIEKTPOHHOT 0 KOTOPOTro
00pa3oBaTeJILHOTO CTPYKTYPY, peMeTHOE CoAepKaHue H 00pa3oBaTeJILHOTO pecypca pa3pa6oTaH
pecypca, MeTaJaHHbIE, O3BOJISIONINE OTHO3HAYHO (HamMeHOBaHMe 3JIEKTPOHHBII
COCTABUTEJIb HIeHTHQUIITPOBATH 3JIEKTPOHHBI I HOPUIHYECKOT0 JIHIIA JTH00 00pa3oBaTeIbHBII
(cocTaBUTEIH) o0pa3oBaTe/bHBIN pecypc) damuiiusi, UM, 0TYECTBO pecypc
3JIEKTPOHHOI' 0 (mpu HATHYMH) PU3ZHYECKOTO
00pa3oBaTeJILHOTO JINA, KOTOPOMY B
pecypca YCTAHOBJIEHHOM
3aKOHOAATEIbCTBOM

Poccuiickoii ®@egepauun
NopsiAKe MPUHALIEKUT
HCKJIIOYHTEJIbHOE TPABO HA
3JIEKTPOHHbIH
o0pa3oBaTe/bHbIIi pecypc)

30P: "Anrebpa. 10 VYueOHblii  onnaiiH-kypc s 10 kmacca, | OOO "SKmacc" 10
Kacc” BKJIIOYAIOIINI ~ TEOpPETHYEeCKHe  MaTepHalbl,
3aJaHUS M TECTBI C aBTOMAaTUYECKON IPOBEPKOU
NPaBWIBHOTO OTBETa JIA BCEX pa3zeloB
(denepanbHOil paboueil MporpaMMsbl.  3adaHus
HaIpaBJIeHbI Ha (dopmupoBaHue
MH(OPMAIIMOHHBIX KOMIIETEHIIUH H 0a30BBIX
3HaHUHI B OCHOBHOH o00Jactd oOydeHus, a
TaK)K€ B CMEXKHBIX 00JIACTSAX; CIIOCOOHOCTH K
aHAIN3y W CHUHTE3Y, CIIOCOOHOCTH K PEIICHHUIO
3aja4, mpoOjeM, K NPUMEHEHUIO 3HAaHWH Ha
npaktuke. OCOOCHHOCTh 3aJaHUN 3aKIIF0YAETCS
B HANM4YMM  TeHepauud,  MO3BOJAIOMINX
00pamaThes K yHpaKHEHHSM HEOTHOKPATHO, a
Takke B HAIMYAKA MOAPOOHOr0 OOBSCHEHUS
penIeHus

O0P: "Anrebpa. 11 YuebHprii ommaH-kypc mms 11 kmacca, | OOO "SKmacc" 11
kiacc"” BKIIFOYAIOIINAN ~ TEOPETUYECKHE  MaTepPHallbl,
3aJaHUS U TECThI C aBTOMATUYECKON MPOBEPKOM
MPaBWIBHOTO OTBETa JUII BCEX pa3JielioB
(denepanpHOt paboueil TporpaMMBL  3aJaHUSL
HaIpaBJICHBI Ha ¢opMupoBanue
WHPOPMANMOHHBIX KOMITETCHIIMH M 0a30BBIX
3HaHMH B OCHOBHOM o00nacT# oOydeHus, a
TaKKe B CMEXHBIX O00JACTIX; CIIOCOOHOCTH K
aHaJM3y U CHHTE3Y, CIIOCOOHOCTH K PEIICHUIO
3a1ad, MpoOsieM, K TPUMEHEHWIO 3HAHUM Ha
npakTike. OCOOCHHOCTD 3a/IaHHi 3aKITI0OYaETCs
B HaJWYMM  TEHepaluui,  TO3BOJISIOMINX




00pamaTecs K ynpa)XHEHUSIM HEOJHOKPATHO, a
TaKKEe B HAIUYUU TOAPOOHOrO OOBICHEHUS
pelieHust

D0P: "T'eomerpus.
10 kmacc"

VYueOHbii oHnaiiH-kypc s 10 kiacca,
BKJIIOYAIOIINIA ~ TEOPETHYCCKUE  MAaTepHalbl,
3aJlaHusl ¥ TECTHI C aBTOMATUYECKOI MPOBEPKOH
MPaBWIFHOTO OTBETa JUIi BCEX pa3JielioB
(denepanpHON paboueil TpPOrpaMMBL  3aJaHUsL
HaIpaBJICHBI Ha (dopmupoBanue
WHOOPMAIIMOHHBIX KOMIETCHIMH U 6a30BbIX
3HAHUH B OCHOBHOW oOnacTi oOydyeHHs, a
TaKke B CMEKHBIX 00JACTSIX; CIIOCOOHOCTH K
aHaJM3y U CHHTE3Y, CIIOCOOHOCTH K PEIICHUIO
3ama4, npoOiieM, K TNPUMEHEHWIO 3HAHUH Ha
npaktuke. OcOOCHHOCTD 3aJlaHuil 3aKIII0YaeTcst
B HQIMYMM  TEHEpauuid,  IO3BOJISIOIINX
o0palarbesl K ynpaKHeHHSIM HEOAHOKPATHO, a
TaKke B HAJIMYMK TOAPOOHOrO OOBSCHEHHS
peneHust

000 "AKmnacc"

10

O0P: "T'eomerpus.
11 xmacc"

VYueOHblli oHnaiiH-kypc s 11 kiacca,
BKJIIOUAIONIMH  TEOPETHYECKHE  MaTepHUaIbl,
3aJaHUS ¥ TECTbI C aBTOMAaTUYECKON NIPOBEPKOi
NpaBWIBHOTO OTBETa ISl BCEX Pa3JIelioB
(denepanbHON paboueil mporpaMMbl. 3aaHus
HalpaBJICHbI Ha (dhopmupoBaHue
UH(POPMAIIMOHHBIX KOMITCTCHIIMH M 0a30BBIX
3HaHMHI B OCHOBHOH o00JacTd oOydeHus, a
TaKKe B CMEKHBIX 00JACTSIX; CIIOCOOHOCTH K
aHaIN3y U CHUHTE3Y, CIIOCOOHOCTH K PELICHUIO
3aja4, mpoOieM, K NPUMEHEHUIO 3HAaHWH Ha
npaxtuke. OCOOEHHOCT 3aJaHMI 3aKII0YaeTcs
B HaJIM4YUM  TeHepaluii,  MO3BOJIAIONINX
o0paImaThecsl K yHpaKHEHUSAM HEOZHOKPATHO, a
TaKke B HAJIMYMK TOAPOOHOrO OOBSCHEHHS
peLieHus

000 "AKnacc"

11

MaremaTuka

Matematuka. 10-11 xmacc. VYriyOneHHBIH
ypoBeHb. 10 Mmomymeil.

OI'BHY «HHCTUTYT
COIEePIKAHMS U METOIOB
o0yuenus umenu B. C.
JICHEBaY

10-11

Tpenaxep "O06nako
3HaHUI".
MaremaTtuka. 10
KJ1ace

Tpenaxep "O6nako 3Hanmii". MaTtematuka. 10
ximacc, OO0 "dusuxon JIad"

00O "®wuzuxoH JIad"

10

Tpenaxep "Obnaxo
3HAHUN".
Marematuka. 11
KJ1acc

Tpenaxep "OOnako 3Hanuit". Matematnka. 11
knace, OO0 "dusuxon Jlad"

00O "®wuszuxoH JIad"

11

MaremaTuka.
Anrebpa u Hadana
MaTEMaTHIeCcKOro
aHaJm3a.
WHrepakTuBHBIE
3amanns. 10 xiace

20P c WHTEPAKTHUBHBIMA 3aaHAAMUA
pa3paboTaH Il UCHONB30BAHUS B YPOUYHOH H
BHEYPOUHOH  JEATEIBHOCTH B KadecTBe
BCIIOMOTaTeIbHBIX MaTepHaoB. Kypc
COJCP)KUT TOJHBIA TepevyeHb OO0yJaIoIUX
MaTepUajoB  JUIi  OCBOSHUS  NPOTPaMMEI
0a30BOro YpOBHA IO MaTeMaTHKe Kypca
anreOpbl M Hayajla MaTeMaTHYEeCKOTO aHaIn3a
10-ro kmacca. DOP npeaHa3zHavyeH A1 TOMOIIH
B peanuzanuu 00s13aTeTBHOM 4acTh
0011e00pa3oBaTENbHOM MPOrpaMMBbl

00O "Ckaenr"

10

MaremaTuka.
Anre0pa 1 Havasa
MaTeMaTHIecKOro
aHaJm3a.
WHTepakTHBHBIE

50P c WHTEPAKTHBHBIMA 3aJaHUSIMUA
pa3pabotaH AJsl WCMOJB30BAHKS B YPOYHOH U
BHEYPOYHOM  JEATEIBHOCTH B  KauyeCTBE
BCIIOMOTaTeNbHBIX MaTepPHaoB. Kypc
COJICPXKHUT TOJHBIM MepeueHb O00ydaroIux

000 "Cxkaenr"

11




3aganus. 11 ximace

MaTepHaloB  JUII  OCBOGHHS  IPOrpaMMBbI
06a30BOro ypoBHS II0 MaTeMaTHKe Kypca
anreOpsl ¥ Havala MaTeMaTH4ecKOrO aHaIn3a
11-ro xmacca. DOP mpeana3zHaveH ISl TOMOIIN
B peanuzanun 00s13aTeNBEHOM YaCTH
0011e00pa30BaTeNbHOM TPOrpaMMBbl

MaremaTuka.
I'eomerpus.
HuTepakTUBHBIC
3ananus. 10 kimace

20P C HUHTEPAKTUBHBIMU 3aJaHUSIMH
pa3paboTaH AJIsl MCHOJIB30BAHUS B YPOUHOH M
BHEYPOYHOH  JEATEIBHOCTH B  KayecTBe
BCIIOMOTaTEIBHBIX MaTepHaoB. Kypce
COAEPXKHUT TIONHBIM MepeueHb O00YdYaroIuX
MaTepHaloB  JUII  OCBOGHHS  IPOrpamMMBbI
0a30BOro ypoBHS II0 MaTeMaTHKe Kypca
reomerpun 10-ro kiacca. DOP npennazHadyeH
JUIL TIOMOIIM B peayu3aluu  00s3aTesbHON
YyacTH 0011e00pa3oBaTeNbHON MPOrpaMMBbl

000 "Cxkaenr"

10

MaremaTtuka.
I'eometpus.
HHuTepakTUBHBIC
3ananus. 11 kmace

20P C HUHTEPaKTUBHBIMU 3aJaHUSIMHA
pas3paboTaH Ui UCHOJIb30BAHUS B YPOUHOH H
BHEYPOUHOW  JIGATENRHOCTH B  Ka4yecTBe
BCIIOMOTATEBHBIX MaTepHaoB. Kypc
COZCPXKHUT TIONHBI TepeueHb O00YdYaroIIUX
MaTepuanoB Ui OCBOCHHS  MPOrPaMMBI
0a30BOro ypoBHS II0 MaTeMaTHKe Kypca
reomerpun 11-ro xmacca. JOP npenHazHaueH
JUIS TIOMOIIM B pealu3alui  005S3aTeIbHON
YyacTH 0011e00pa3oBaTeNbHON MPOrpaMMBbI

000 "Cxkaenr"

11

Marematuka.
BepositHOCTB M
CTaTHCTHKA.
HHrepaxkTuBHbBIE
3amanms. 10-11
KJIacChl

20P C WHTEPAKTUBHBIMHU 3aJaHUSIMHA
pa3paboTaH AJisl MCHOJB30BAHUS B YPOUHOH U
BHEYPOUHOW  JESITENBHOCTH B KadyecTBe
BCIIOMOTaTeNIbHBIX MaTepHaJIOB. Kypce
COACPXKHUT TONHBI MepeueHb O00YdYaroIInuX
MaTepualioB  JJIsl  OCBOGHHMS  IPOrPaMMBI
0a30BOro ypoOBHs Kypca BEpOSTHOCTb U
cratuctuka i 10-11-p1x  kmaccoB. DOOP
npenHa3HayeH sl TIOMOLIM B peaHu3aliu
00s13aTeNnbHOM  YacTH  001e00pa3oBaTeIbHOMN
MIPOrpaMMBbl

00O "Ckaenr"

10-11

Hudporoii kype
"Anrebpa 1 Hadana
MaTeMaTHYECKOr0
axanm3a" 10 xiracc

udposoii kypc pa3paboTaH B COOTBETCTBUH C

DenepaabHBIMU roCyapCTBEHHBIMU
00pa30BaTeIbHBIMU CTaHAapTaMH,
(benepanbHBIMU OCHOBHBIMHU
00pa3oBaTeIbHBIMU IporpaMMaMH u
YHUBEPCAIIbHbIM TEMaTHYECKUM

KIaccU(pUKaTOpOM JJIsl  HMCHONB30BAHHUS TIPH
peanmzanuu  9acté  oOmieoOpa3oBaTebHON
mporpamMmbl,  GopMHpPYeMOH  y4acTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHUN 110 TMPEAMETY
"Anrebpa ¥ Hayasia MaTeMaTHYECKOTO aHamu3a"
(cpemaee  obmee  oOpa3oBaHue, 0a30BBII
ypOBeHB"

OIr'AOY BO
"l"ocymapcTBEeHHBIH
YHHUBEPCUTET MPOCBEIIeHH"

10

Hudporoii kypc
"Anrebpa 1 Hadana
MaTEeMaTHYECKOro
aamm3a" 11 xmacc

Hudporoit kypc pa3paboTaH B COOTBETCTBUU C

denepaabHBIMU rOCyapCTBEHHBIMH
00pa30BaTEIbHBIMU CTaHAAPTaMH,
(enepanbHBIMA OCHOBHBIMH
00pa3oBaTEIbHBIMU MporpaMMaMH u
YHUBEPCATBHBIM TEMaTHYECKUM

KIaccU(pUKATOpOM JJIsl  MCIHOJIb30BAHUSI TIPH
peammzamuy  9acté  00mIeoOpa3oBaTENBHOM
porpaMmbl,  (OPMHUPYEMOH  yJacCTHHUKaAMHU
00pa3oBaTebHBIX OTHOIICHHH II0 TIpEAMETY
"Anrebpa 1 Hadana MaTeMaTHYECKOro aHaamn3a"
(cpemaee  obmee  oOpa3oBaHue, 0a30BBII
YPOBEHB)

OrA0Y BO
"l"ocymapcTBeHHBIH
YHHUBEPCHUTET MPOCBEIICHIA"

11




udpooii kype
"T'eomerpus” 10
KJ1acc

Hudposoii kypc pa3paboTaH B COOTBETCTBUH C

(DGZ[GPHHLHLIMI/I TOCyJapCTBEHHbBIMU
06pa30B AaTCIIBHBIMHA CTaHJapTamu,
(l)e[[epaHLHLIMI/I OCHOBHBIMH
06pa30B AaTCIIBHBIMHA nporpamMmmMmamMu n
YHUBEPCAJIbHBIM TEMATHYCCKUM

KJIACCU(HUKATOPOM JJIsl HUCIIONB30BAHUSA TIPH
peanusanuu  YacTH  00IIe0Opa3oBaTENbHOM
mporpamMmbl,  GOpMHPYEMOH  y4aCTHUKAMH
00pa30BaTeIbHBIX OTHOMICHHH MO MPEAMETY
"Teomerpus" (cpemuee obmiee o00Opa3oBaHUE,
0a30BbIi1 YPOBEHB)

OI'AOY BO
"l"'ocymapcTBeHHBIN
YHHUBEPCHUTET NPOCBEIIeHN"

10

Hudposoii kype
"T'eomerpusa" 11
KJacc

Hudporoii kypc pa3paboTaH B COOTBETCTBUU C
denepaabHBIMU roCyIapCTBEHHBIMH
00pa3oBaTeIbHBIMU CTaHIapTaMH,
(benepanbHBIMU OCHOBHBIMH
00pa3oBaTeIbHBIMU porpaMMaMH "
YHUBEPCAIBHBIM TEMaTHYECKUM
KTacCU(PUKATOPOM JUTsi  UCIIONb30BAHUS IPU
peanuzanuu  Y4acTH  00IIe00pa30BaTENbHOM
nporpamMmbl,  (GOPMHUpYeMOH  y4aCTHHKaMH
00pa30BaTeIbHBIX OTHOMICHHH MO MPEAMETY
"T'eomerpus" (cpemuee oOiiee 00Opa3oBaHUE,
0a30BbIil YPOBEHB)

OI'AOY BO
"l"ocynapcTBeHHBIN
YHHUBEPCUTET MpOCBeneHus"

11

Ludpooii kypc
"BeposTHOCTD U
cratuctuka" 10
KJ1acc

[udpoBoit Kypc pa3paboTaH B COOTBETCTBHHU C
q)e]lepaJ'IBHbIMI/I rocy1apCTBEHHbIMHU
00pa3oBaTeIbHBIMU CTaHIapTaMH,
(benepanbHBIMU OCHOBHBIMU
00pa3oBaTeIbHBIMH HpOrpaMMaMH u
YHHUBEPCaJIbHBIM TEeMaTHYECKUM
KIacCU(pUKaTOpoM Uil HCIHOJb30BaHUA IIPU
peanuzanuMu  4Yactd  00lIeo0pa3oBaTeNnbHON
nporpammbl,  QGopMupyemMoll  ydacTHUKaMu
00pa30BaTeIbHBIX OTHOLICHHH 10 IpeaMeTy
"BeposTHOCTh M cTaTthcTUKA" (CpeiHee oOliee
obpa3oBaHue, 0a30BbIi YPOBEHb)

OI'AOY BO
"TI"ocynapcTBeHHBIH
YHHUBEPCUTET MpOCBenieHus"

10

Hudporoii kype
"BeposTHOCTD U
cratuctuka” 11
KJacc

[udposoii kypc pa3paboTaH B COOTBETCTBUH C
denepanbHEIMU rocyJapCTBEHHBIMU
00pa3oBaTeIbHBIMH CTaHIapTaMH,
(benepanbHBIMU OCHOBHBIMH
00pa3oBaTeIbHBIMH porpaMMaMu u
YHHUBEpPCaIbHBIM TEMaTHYECKUM
KJIacCU(HUKATOPOM IS HCIOJIB30BaHUS IIPH
peanm3anuu  9acTd  00meoOpa3oBaTENbHOM
NporpaMMbl,  (OPMHPYEMOH  yJdaCTHHKaAMH
00pa30BaTeIbHBIX OTHOLICHHH M0 MpeaMeTy
"BeposiTHOCTh 1 cratucTHKa" (cpegHee oOrmiee
oOpa3oBaHue, 6a30BbIi YPOBEHB)

OIr'AOY BO
"l"ocymapcTBEeHHBIH
YHHUBEPCUTET MPOCBEIIeHH"

11

TecroBrie
YHIpaKHEHUS 110
anrebpe U HaYaIam
MaTEMaTHYECKOT O
agannsa st 10
Kjacca

Y4e6HO-MEeTOAUIECKHE MaTEepPHaJbl 10 anredpe
i 10 xmacca mpencTaBisSioT coOoi 3amaHus ¢
aBTOMAaTUUYECKOM NPOBEPKOW MO BCEM TeMaMm
LIKOJIBHOM MpOrpaMMbl

000 "Yuu.py"

10

TectoBnie
YIpakHEHUS 110
anrebpe U HaYaIam
MaTeMaTU4IeCKOTo
aHanm3a s 11
KJ1acca

Y4e6HO-MEeTOMUIECKHE MaTepHalbl 10 anredpe
g 11 xracca mpencraBisioT coOoi 3aIaHus ¢
aBTOMAaTUUYECKOM NPOBEPKOW IO BCEM TeMaMm
LIKOJIEHOH TTPOrpaMMBbl

000 "Yuu.py"

11
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