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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o MaremaTuke yriiyOJaEHHOTO YPOBHS JJIsI 00y4YaroIIUXCcsi Ha YPOBHE
cpenHero oOmiero oOpa3zoBanus pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU, TMPEIBABISIEMBIX K MaTEeMaTHUUYE€CKOMY
00pa3oBaHUIO, U TPAJUIMN POCCUUCKOTO oOpa3zoBaHus. Peanmzanuss mporpaMmsl IO
MaTeMaTHKe 00ECIIEUNBAET OBJIAJICHNE KIIOUYEBLIMH KOMIIETEHIIMSIMH, COCTABIISIOIIMMHU
OCHOBY JIJIi  CaMOPa3BUTUS U  HEMNPEPHIBHOIO  O0pa3oBaHUs, IIEJIOCTHOCTD
OOIIEKYJIbTYPHOTO,  JMYHOCTHOTO M  IO3HABATEJIBHOTO  PAa3BUTHS  JIMYHOCTHU
o0yyJarommxcs.

B nporpamMmme no MaTeMaTHKe YYTEHBI UJEU U TOJIOKEHUA «KOHIENIMN pa3BUTUA
MaremMaTudeckoro ooOpazoBanusi B Poccuiickoit ®enepanum». B COOTBETCTBUHC
Ha3BaHMEM KOHIIEMIIMM MaTeMaTU4YecKoe 0Opa3oBaHUE JOJKHO, B YACTHOCTH, peIIaTh
3a/1aqy oOecrieueHus: HeOOXOJUMOro CTpaHe YHClia O0YydYaroIIuXcs, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JIOCTAaTOYHA JJIsI MPOAOJDKEHUS OOpa3oBaHUsl MO Pa3IUYHBIM
HanpaBJICHUAM, BKJIIOUasl MPEMOIaBaHUE MaTEMAaTUKH, MAaTEMAaTHUECKHE UCCIIeIOBaHUSI,
paboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHH W JIPYTHX, a Tak)Ke OOeCIeueHHs s
KaXJI0r0 00y4Yaronierocsi BO3MOXKHOCTU JOCTH)KEHUS MAaTeMaTUYECKOW IMOJTOTOBKH B
COOTBETCTBHHM C HEOOXOJMMBIM €My YypoBHeM. VMMEHHO Ha peIIeHHEe JITUX 3aaad
HalleJIeHa MporpamMma o MaTeMaThKe yriyoJI€éHHOTO YPOBHSI.

B onoxy mudpoBoit TpaHchopmanuu Bcex cdep uenoBeYECKOW NeSITEIBbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  xopolei
MaTE€MaTUYeCKOM MOATOTOBKU. DTO OOYCIOBIEHO TE€M, YTO B HAIIM JHH PACTET YUCIIO
CHELUATbHOCTEW, CBA3aHHBIX C HEIOCPEACTBEHHBIM NPHUMEHEHUEM MATEMATHKU:N
B cepe SKOHOMHMKH, U B OM3HECe, M B TEXHOJOTMYECKUX OO0NACTAX, U JaxXeB
Ir'YMaHHUTapHBIX cpepax. Takum 00pa3om, Kpyr 00y4aromuxcs, Juisi KOTOPbIX MaTEMaTHKA
CTAHOBUTCS 3HAYMMBIM MpeAMETOM, (YHIaMEHTOM OOpa30BaHMsl, CYIIECTBEHHO
pacumpsieTcsi. B Hero BXoAsST HE TOJBKO 00ydHaroluecs, MIaHUPYIOLIUE 3aHUMAThCS
TBOPYECKOM M MCCIE0BATEIbCKON pabOTO B OOJACTHM MaTeMaTHKW, UH(POPMATHUKH,
(GU3MKHM, S5KOHOMHUKM U B JIPYrHMX OOJIACTSAX, HO U T€, KOMY MaTeMaThKa HyXHa JJis
UCIIOJIb30BaHUs B Ipoeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEW.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKH OOYCIIOBJIEHAa TEM, 4YTO €€ MpeIMeTOM
ABJIAIOTCS (DyHIAMEHTaNIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOLIEHUSA, (YHKUHUOHAIbHBIE 3aBUCUMOCTH U  KaTE€ropuu
HEONPEIEIEHHOCTH, OT MPOCTEMIINX, YCBAUBAEMBIX B HENOCPEICTBEHHOM OIIBITE, 0
JIOCTATOYHO CJIOXHBIX, HEOOXOUMBIX JJIs1 pa3BUTHUSI HAYYHBIX U TEXHOJIOTUYECKHUX UACH.
be3 KOHKpETHBIX MaTEeMaTHYECKUX 3HAHMM 3aTpyJHEHO IOHUMAHWE MPUHLMUIIOB
YCTPOMCTBA M HMCHOJIb30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W HUHTEPIpPETALUS
pa3HOOOpa3HOM  COLMAIBHOM, HSKOHOMHUYECKOW, IMOJUTHYECKOW  HHGpOpMaIUH,
Manod(p(eKTUBHA TMOBCEAHEBHAsI TMpaKTUYecKas AeaTenbHOCTh. Bo MHOrmx cdepax
po(heCCUOHANIBHOM JEATENBHOCTU TPEOYIOTCS YMEHMSI BBIIOJIHATH PAc4€Thl, COCTABIIATh



QITOPUTMBI, TPUMEHATh (OPMYJIBI, TPOBOJUTH TEOMETPUYCCKHE U3MEPEHUS U
MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH M MIPEACTABIATH HHHOPMAIIHIO
B BUJIC TAOJIHII, JUArpaMM U rpauKoB, TOHKUMATh BEPOSTHOCTHBIA XapaKTep CITy4aiHbIX
COOBITHH.

OmHOBpEMEHHO ¢ pacmupeHueM chep MPUMEHEHUS MAaTEeMAaTHKH B COBPEMEHHOM
o01IecTBeE BCE 0olee BaKHBIM CTAHOBHUTCA MATEMATUYECKUH CTUIb MBIIUICHUS,
MIPOSIBJSIIONITUICS B OMpPENeNEHHBIX YMCTBEHHBIX HaBBIKaX. B Tpoliecce HW3ydeHHS
MaTeMaTUKH B apceHajJ MPUEMOB W METOJOB MBINUICHUS YEJIOBEKAa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS MHIAYKIUSA M ACAYKIHSA, 0000IICHIEe U KOHKPETH3AIlUs, aHAIU3 U
CUHTE3, KiIacCU(UKaIMs U cucTeMaru3aius, abctparupoBanue U aHaiorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUEHUH, TIpaBUja HMX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKHX  IOCTPOCHHM,  CIHOCOOCTBYIOT  BBIPAaOOTKE  YMCHHS
dbopMyIMpoBaTh, 0OOCHOBEIBATh W JOKA3bIBATh CYXKJICHHs, TEeM CaMbIM (OPMHUPYIOT
JOTUYECKUHA CTWIb  MbIIUIeHUsS. Beaymas poidb  NPUHAIIEKUT MaTeMaTHKE
B ()OPMHPOBAHNN AITOPUTMUYECKOW KOMIIOHCHTHI MBIIIJICHUS W BOCITUTAHUN YMEHUU
JNEeWCTBOBAaTh IO  3aJaHHBIM  aJrOpMTMaM, COBEPIICHCTBOBATh H3BECTHBIC U
KOHCTPYHpOBaTh HOBBIC. B mporiecce perieHus 3ajad — OCHOBBI JJI OpraHU3aIlud
y4eOHON JESITCIBPHOCTH Ha YpOKax MaTeMaTUKH — pPa3BUBAIOTCS TBOpUYECKAs W
MIPUKJIaJIHAS] CTOPOHBI MBIIUICHHS.

OO6ydeHne maTeMaTtnke AaET BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIMIUXCS TOYHYIO,
paIrMoOHAIBHYI0O U MH(POPMATUBHYIO pPeYb, YMEHHUE OTOMPATh HaWOOJIee TOIXOISAIINE
SI3bIKOBBIC, CHUMBOJIMYECKHE, TpadHUecKhe CpeIcTBa IS BBIPAXKEHUS CYXXICHHH U
HaTJISTHOTO UX MPEACTABICHHS.

HeoOxoaumMbIiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCS 0011I€e 3HAKOMCTBO C METOIAMU NTO3HAHUSI IEHCTBUTEIILHOCTH, IIPEICTABICHHE
O TMpeaMeTe U METOJE€ MATEeMAaTHKH, €ro OTJIMYUSAX OT METOJOB ECTECTBEHHBIX H
IYMaHUTAPHBIX HAayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MAaTeMaTUKW [UIsl pPEeLIeHUs
HAyYHBIX ¥ MPUKJIAJAHBIX 3a/1a4. TakuM 00pa3zom, MaTeMaTuueckoe o0pa3oBaHNE BHOCUT
CBOH BKJIaJ B GOpMHUPOBAaHUE OOILIEH KYJIbTYphI YEJIOBEKA.

N3yuenne MaremMaTWKu CHOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KPAacOThl W U3SIIECTBA MATEMAaTHYECKUX PACCY>KICHUN, BOCHPHUSITHIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

[TpuopureTHeiMu LesIMU 00yueHust Marematuke B 10—11 knaccax Ha yriry0si€HHOM
YPOBHE IPOJIOJIKAOT OCTABATHCS:

(GopMHpOBaHHE UEHTPAIBHBIX MAaTeMaTHUYEeCKUX MOHATUN (YMCIIO0, BEJIMYWHA,
reoMerpuyeckas (Qurypa, TmnepeMeHHas, BepOSTHOCTb, (YHKIMS, MPOU3BOJHASA,
MHTETpall), 00ECIeUnBaIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
oOpa3oBaHus 00yJarOITUXCS;

noJBeJeHUE OOydaroluxcs Ha JAOCTYIIHOM JUId HHMX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXAIOIIEr0 MUpa, MOHUMAHUIO MaTEMAaTUKHU KaK 4acTu
o011el KyJIbTypbl YEJIOBEUYECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CHOCOOHOCTEM O0O0ydJarommxcs,



MO3HABATENILHOM aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3YYeHUIO0 MaTeMaTHUKU;

dopmupoBanre (DYHKIIMOHAIBHON MaTEMaTHYECKOW TPAMOTHOCTH: YMCHHS
pacno3HaBaTh MAaTEMAaTHYECKHE acCleKThl B PEATbHBIX JKHU3HEHHBIX CHUTYallUSIXU
Opyu  M3YyYEHUU JPYrHMX YUeOHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMymupoBaTh WX Ha SI3bIKE MaTEMaTUKH W  CO3/aBaTh
MaTeMaTU4YeCKUe MOJENId, MPUMEHSITh OCBOCHHBIM MAaTeMaTHMYeCKUil ammapart JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ay, HMHTEPHPETHUPOBaTh M OILICHUBATH
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSIMU cojziepkaHusi MateMatuk B 10—11 kmaccax yrimy0aE€HHOTO
ypOBHs  SBISIOTCS:  «Yucna W BBIYMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpOKEHUS», «YPaBHEHHS U HEpaBEHCTBa»), «Hauama maTeMaTHYECKOro aHallu3ay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl W HUX CBOMcTBa», «l3mepenue
FEOMETPUYECKUX BEIMYUH»), «BeposTHOCTh U cratuctuka». JlaHHbIE JUHUU
pa3BUBAIOTCS NAPAIIIENBHO, KaXk/1asi B COOTBETCTBHH C COOCTBEHHOM JJOTUKOMW, OJHAKO HE
HE3aBHCHMO OJIHA OT APYroii, a B TECHOM KOHTAKTE U B3auMoJehicTBUU. KpoMe 3Toro,ux
OOBEAUHSAET JIOTMYECKash COCTABJISIONIAsA, TPAJAMIMOHHO NpPHCYyLIas MaTeMaTHKE U
MPOHU3BIBAIOIIAA BCE MAaTEMAaTHYECKHE KYpChl M  COJIEpXKATEIbHbIC JIMHUMU.
CdopmynupoBannoe Bo PI'OC COO TpedoBaHHE «yMEHHE ONEPUPOBATH MOHATHIMMU:
ONpeJeIeHNe, aKCHOMa, TeopeMa, CIIECTBUE, CBOMCTBO, MPHU3HAK, J10Ka3aTENIbCTBO,
PaBHOCUJIbHBIE bOpMyTHpPOBKH,  YMEHHUE dbopmynupoBath ~ oOpaTHOEe W
MPOTUBOMOJIO)KHOE  YTBEPXKJICHHUE, TMPUBOJAUTH TMPUMEPHl W KOHTPIPUMEPHI,
UCIIOJb30BaTh METOJl MAaTeMaTUYECKOW WHAYKIUU, MPOBOAUTH JOKa3aTEIbHbIC
pacCcykJE€HusT TpPHU PEIICHUH 33/[ad, OLEHHUBATh JIOTHYECKYIO MPABUIBHOCTH
paccyXIAeHUW» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a ()OpMHUPOBAHUE JIOTHUECKUX
YMEHHMM pacrpezensercs Mo BceM rojaaM oOyudeHHss Ha YpOBHE CpPEJHEro OOIero
oOpa3zoBaHusl.

B cootBercTBrn ¢ ®I'OC COO MaremaTuKa SBISETCS 005S3aTCIBHBIM MPEIMETOM
HAa JAHHOM YypoBHe oOpa3oBanusa. Hacrosmelr mnporpamMmMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTca HM3ydeHue ydeOHoro mpenmera «Marematwka» B pamKax TpEX
y4eOHBIX KypCOB: «AnreOpa W Hauajga MaTeMaTHYeCKOoro aHamu3a», «l'eomerpus»,
«BepoaTHOoCTh U cTaTUCTUKA». DOPMUPOBAHUE JTIOTHYECKUX YMEHUHN OCYILIECTBIIAECTCS HA
NPOTSHKEHWU BCEX JIET OOydeHUsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs,a
AJIEMEHTHI JIOTUKU BKJIFOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBINIEC YIEOHBIX KYPCOB.

OOmiee KOJIMYECTBO YacOB, HAMPABIEHHBIX HAa  M3yYEHHE MATEMaTHKU Ha
yriayoiaeaHoM yposHe — 536: B 10 kiacce — 272 yaca (8 wacos B Hezeno), B 11 kimacce —264
yaca (8 yacoB B HE/IEIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYAIOMIErocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOIEAYP TPakIaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCH M JIPYroe), YMEHHUE B3aUMOICHCTBOBATh C COIUATBHBIMU
UHCTUTYTaMHU B COOTBETCTBHMHU C MX (YHKIHUIMHU U Ha3HAYCHUEM;

2) MAaTPMOTHYECKOT0 BOCITUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TpaXJTaHCKOW HWACHTUYHOCTH,  YBaKCHUS
K MPOIUIOMY M HACTOSIIEMY POCCUHUCKOW MAaTE€MaTUKH, ILIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSM POCCHUHUCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJBI,
HCIIOJIb30BaHUE 3THX JOCTH)KCHUH B IPYTUX HayKaxX, TEXHOJOTUIX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH PpOCCHUHCKOro Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUS, ATUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYasg OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajad, pEeHIeHUH, pPACCYX ACHHUH, BOCHPUUMYHUBOCTHK
MAaTEMATUYECKUM acleKTaM pPa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHUSI NMPHUMEHATh MaTEeMaTHYECKHE 3HAHHS B HHTEpecax
3I0pOBOTO W 0e€30mMacHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIM PEXUM 3aHATUM U OTJIbIXa,
peryisipHas pu3udeckasi akTHBHOCTb), (PH3UIECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHUSIX
CHOPTHBHO-037I0POBHUTEILHON ACATCIIBHOCTBIO;

6) TPyA0BOr0 BOCTIMTAHMA:

TOTOBHOCTh K TPY/IY, OCO3HAHWE IEHHOCTH TPYAOJIO0US, HHTEPEC K Pa3IUUHBIM
chepam mpodecCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e
NPUIOKEHUSIMH, yYMEHHE COBEpINAaTh OCO3HAHHBIA BHIOOp Oymymieid mpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI, TOTOBHOCTh M CIIOCOOHOCTHK
MaTeMaTH4ecKoOMy OOpa30BaHHIO M CaMOOOPa30BaHHMIO HA TPOTSIKEHUH BCEH KU3HH,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIICHUH MPAKTHUYSCKHX 3a/1a4 MaTeMaTHYECKO
HampaBJICHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHUE BIUSHUS COIMAIBHO-
YKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIILHON CPeIbl, OCO3HAHUE
r100aTpbHOTO  XapakTepa HKOJOTHYECKUX TpoOJieM, OpHCHTAalHUs Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAaHWW JUIsi pelieHHsl 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYITKOB W OICHKH WX BO3MOXKHBIX TMOCIEIACTBHHA JIJIS OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILECTBEHHON NMPaKTUKHU, TOHUMAaHWE MaTeMaTHYECKON HAyKH Kak
cepbl YeIOBEYECKON AESITENbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAUUMOCTHU JJIsl pa3BUTHUSA
LIMBUJIM3ALMM, OBJIAJIEHUE A3BIKOM MATEMATHKM M MaTE€MaTUYECKOW KYyJIbTYpOM Kak
CPEICTBOM  IIO3HAHMWSI  MHpPA, TOTOBHOCTb  OCYLIECTBISAITH  IHPOEKTHYKD U
UCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbrare u3ydeHHs MaTeMaTHKW Ha YPOBHE CPEIHEro oOIiero oopa3zoBaHuUs
y oOyuaromierocst 0ynyT copMupoBaHbl MO3HABATENbHBIE YHHUBEPCAJIbHBIE Y4EOHBIC
JNEeUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4eOHbIC IEHCTBUS, pPETyISTUBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBHUA
ba3oBbie Joruvyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMaTHYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXAy MOHATUSAMHU, (POPMYJIUPOBATH ONpPEICIICHUS
NOHSTUN, YCTaHABJIMBATh CYILECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMK, OCHOBAaHUS JJIs
000011IeHNs U CPABHEHHUSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA3OBBIBATD CYKIEHUS: YTBEPAUTEIbHBIC
U OTpHIATeIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W IMPOTHUBOPEUUS
B (pakTax, NaHHBIX, HAONMIOJEHUAX W YTBEPXKICHMSX, MpeasiaraTb KpPUTEPUHU Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHNUH, YMO3aKIFOUEHNUH 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTpAUBATh APIYMEHTAIIMIO, MPUBOAUTH MNPUMEPHI U
KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpATh croco0 pemeHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus1, BIOMpaTh Hanbojee MOAXOIAIIMM C yUETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KPUTEPHUEB).



Bba3oBnle ucciaenoBarejabCcKue JeiCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTH BOMPOCH], (PUKCUPYIOIIKE MPOTHBOpEUYne, Mpo0IeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, ()OPMUPOBATH TUTIIOTE3Y, apPTYMEHTHUPOBATH CBOIO IMIO3UITHIO, MHCHHE,

MPOBOJUTh CaAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIeIOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOoro OO0BEeKTa, SBJICHMs, IIpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

CaMOCTOSITeNIbHO (opMynHpoBaTh O0OOOIIEHHUS M BBIBOABI 110 pe3yjIbTaTaMm
MPOBEJEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IOJTYYEHHBIX
PE3yNBTATOB, BHIBOJOB M 0000IIIECHNUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE TMPOLIECCA, a TaKXKE BbIJBUTaTh
MPEIOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSAX.

Pabora ¢ unpopmanumeii:

BBISIBIISITH Je(OUIIUTHI MHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U I pelieHus 3a/1auu;

BBIOMpATh WHOOpPMAIUMI0O W3 HCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3JIMYHBIX BUAOB U (Hopm
MIPE/ICTABIICHHUS,

CTPYKTYpPUpPOBaTh HMH(POPMAIMIO, TPEACTABIATh €€ B pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH Tpaduyuecky;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIC eiiCTBUMA:

BOCIIPHHUMATh U (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSMHU
¥ IeTISIMU OOIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX U
NMUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10 X0y PEIICHHsI 33]a4i, KOMMEHTHPOBATh
NIOJTYYCHHBIN Pe3yJIbTar;

B XO0le OOCYKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJIeMbl, PeIIacMOM 3a/1a4yM, BHICKA3bIBATh WJICH, HAIICJICHHBIC HAa MOWCK PCIICHWUS,
COIOCTaBJISITh CBOM CYXKICHHS C CYXJACHUSAMH JPYIrUX YYaCTHUKOB JHMAJora,
OoOHapy>KHBaTh pa3Indue M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU hopme dhopMyIHpoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS;

NPEACTaBIATh PE3yJIbTaThl PEIICHUS 3a/Jadyd, DKCICPUMEHTa, HCCIICIOBAHNUS,
NPOEKTa, CAMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajaad
MPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JEHCTBHS
Camoopranusanus:

COCTABJISITh IIJIaH, AJITOPUTM PEIIESHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHHS ¢ yIETOM
UMEIOINUXCSA PECYypCOB H  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ yUETOM HOBOW MH(MOPMAIIUH.



CaMOKOHTPOJIb:

BJa/IeTh HaBbIKAMM I103HABATEIbHOU pe(ieKcHM KaK OCO3HAHMsI COBEPILAEMBIX
JNEHCTBUM W MBICIUTENBHBIX TPOIECCOB, MX pPE3yJbTaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpOLEcca U pe3yjbTaTa pELIeHHs MaTeMaTU4eCKOou
3aJa4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3a]ayH,
BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBHUE PpE3yJbTaTa LEIH U YCIOBHUSIM, OOBICHATH NPUUMHBI
JOCTHKEHUS WA HEOCTHUIKEHUS PE3YIbTaTOB AEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi 1eSITEJIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILECTBa KOMAHHOW U UHIUBUYaIbHOU pabOThI
OpU pElIeHHH Yy4eOHbIX 3a]ady, NPUHUMATh LEJb COBMECTHOW JAESITENbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpenensTb BHIbI padoT,
JIOTOBapuBaThCs, OOCYXKIaThb MpPOLIECC U pe3ynbTar paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH CBOU
NEHCTBUS C APYTUMHU YI€HAMH KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Aa B OOLIMIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (eaepanbHOil pabodeil MporpamMMbIIo
MaTeMaTHKe IPEICTaBJICHbI M0 rojlaM 00y4eHHs B paMKaX OTAEIbHBIX YUYEOHBIX KypCOB
B COOTBETCTBYIOLIMX pa3eiaxX HaCTOALIEH POrpaMMBI.



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

HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOrO aHAINU3a» SIBISETCS OJHUM
U3 HamOoJee 3HAauYMMbIX B IPOrpaMME CPEIHEro oOLIEero oO0pa30BaHMs, MOCKOJIBKY,
C OJHOUM CTOPOHBI, OH O0OECIIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy M1 M3y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBbIIUIEHHE OOydYaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uHGOPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH M JAPYTUX AUCIMILIIMH.
B pamkax naHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAaJE€BAIOT YHHUBEPCATIbHBIM
A3BIKOM  COBPEMEHHOM HayKu, KoTopas (GOpMYJIUpYeT CBOM  JOCTHKEHUS
B MaTeMaTU4YECKOM popme.

VY4eOHblil Kypc ajiredpbl ¥ Hayajd MaTeMaTUYECKOro aHaJIN3a 3aKiIaJblBAET OCHOBY
JUISL YCIICIIHOTO OBJAJCHUS 3aKOHAMU (U3UKHA, XUMUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHACHLMWA pa3BUTHUS SKOHOMUKHA M OOIIECTBEHHOM >XM3HHU, MO3BOJSET
OPUEHTUPOBATbCS B COBPEMEHHBIX IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO KCII0JIb30BATh UX JJIS albHEUIEro 0Opa3oBaHus U B MOBCEIHEBHOM KU3HU.
B T0 xe BpemMs oBiajeHue  aOCTPAKTHBIMU U  JIOTHYECKH CTPOTUMHU
KOHCTPYKIUSMU alNreOpbl 1 MaTEMaTUYECKOTO aHajin3a pPa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHMHHOCTbH, JI0Ka3bIBaTh YTBEPMKIACHUAC TOMOLIBIO
MHIYKIUU U pacCyXJaTh NEAYKTUBHO, MCIOJIb30BATh 00O0OIIEHNE M KOHKPETH3ALMIO,
abcTparupoBaHue " aHaJIOTHIO, dopmupyet KpEaTHBHOEH KPUTHUYECKOE
MBILLUICHHE.

B xone uzyuenus: yueOHOTo Kypca «Anredpa u Hauajia MaTEMaTUYECKOTO aHAIIA3ay
oOyyarouecs Moay4yaroT HOBBIH ONBIT PelIEHUs PUKIIAJAHbBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeNIe pealbHbIX CUTyalluil, WHTEpIpeTauuu
MOJIYYEHHBIX PELIEHUM, 3HAKOMSITCS C IpUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B [IPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIOUIMMUCS MAaTEMAaTUYECKUMU OTKPBITHUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCITUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN
peanu3zyercsi Kak uepe3 YydeOHbId MmaTepuan, CHocoOCTBYHOUIUNA (HOPMUPOBAHUIO
HAy4YHOT'O MUPOBO33pPEHUS, TAK U Yepe3 crietuuky yueOHoM AesTeIbHOCTH, TpeOyrouen
IPOAODKUTEIHOW KOHUEHTPAllMd BHUMAaHUS, CAMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYEHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHusl ainreOpe M HadajaM MaTeMaTHYEeCKOTO aHaju3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crpykTrype yueOHOro kypca «AnreOpa M Hadajga MaTeMAaTHUYECKOTO aHAJIN3a»
BBIJICJIEHBI CJIEIYIOLIUE COACPKATEIbHO-METOANUYECKUE TUHUU: «HHCI1a U BBIYUCIEHUS»,
«DyHkuu 1 rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarmueckoro



aHanm3a», «MHOXKeCTBa W JIOTMKa». Bce OCHOBHBIE coaepKaTelbHO-METOINYECKUE
JUHUU W3y4YalOTCs Ha MPOTSHKCHUU ABYX JIET OOy4YeHHS Ha ypPOBHE CPEIHEr0 OOIIero
oOpa3oBaHUsI, €CTECTBEHHO JOIOIHSS APYT IPyra W MOCTETICHHO HACHIIASCh HOBBIMU
TeMaMu U paznenamu. J[aHHBIH y4eOHBIA KypC SIBISICTCS MHTETPATHBHBIM, IMOCKOJIBKY
oOBeauHSET B ceOe COAep)KaHNe HECKOJBKMX MAaTeMAaTHUECKUX JUCITUTUIINH, TAKMX Kak
anreOpa, TPUTOHOMETPHS, MAaTEMaTHUECKUN aHaJIi3, TEOPUS MHOXKECTB, MAaTEMaTHYECKas
joruka u apyrue. [lo Mepe Toro kak oOydaromirecsi OBIaJeBalOT BCE Ooyiee MHUPOKUM
MaTeMaTUYeCKUM  allllapaToM, y HHX  TOCIEJOBATEIbHO  (OPMHUPYETCS W
COBEPIIICHCTBYETCSI YMEHHE CTPOUTH MATEeMATHUECKYIO MOJIENbh PEATbHON CHUTYyaIlWH,
NPUMEHATh 3HAHWS, TOJYYCHHBIC MPH M3YyUYCHUH YYEOHOTO Kypca, IS PEIICHHS
CaMOCTOATENLHO  CHOPMYJIUPOBAHHOM  MaTEMaTHYECKOM  3aJadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JIMHUS «UuWcina W BBIYUCICHHS» 3aBepIIacT
dbopMHpOBaHNE HABBIKOB UCIIOIB30BAHUS ICUCTBUTENBHBIX YUCEII, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOTO 00111eT0 0OpazoBanusi. Ha ypoBHe cpeaHero o01iero oopa3oBaHus
0co0oe BHUMaHHUE yeiseTcss (OPMHPOBAHUIO HABBIKOB PAIMOHATIBHBIX BBIYUCIICHHH,
BKJIFOYAIONINX B CEOs UCITIOIB30BAaHUE PA3IMYHBIX (DOPM 3amUCH YKClia, YMEHHE JIeIaTh
MIPUKHUIKY, BBITTOJTHATH MPUOIMKEHHBIC BEIYMCICHUS, OTICHUBATH YHCIIOBBIC BRIPAKCHUS,
paboTath ¢ MaTeMaTHYECKUMU KOHCTAaHTAMH. 3HAKOMbIE OOYYalolMMCS MHOXKECTBa
HATypaJdbHBIX, IIENBIX, PAIMOHAIBHBIX W JCHCTBUTEIBHBIX YHCET JOTOJHSIIOTCS
MHO>KECTBOM KOMIUICKCHBIX YHCElI. B KaKIOM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crenupuyYecKue 3aJadyd U ONepaluu: JeJICHHE HaIllelo,
ONEPUPOBAHUE OCTaTKAaMHU HA MHOXECTBE IIENIbIX YHCEN, OCOObIE CBOWCTBA
palMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN, apu(PMETHUYECKHE Olepaluu, a Takke
W3BJICUCHHUE KOPHS HATypajJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss moclieoBaTeIbHOMY pACIIUPEHHUIO Kpyra HCIONb3yeMbIX YUCET W
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPUMEHEHHUS /I PEIICHUS pPa3INdHbIX 3a/1a4
dbopMupyeTCcsl TpeACTaBlIeHne O €IWHCTBE MAaTeMAaTHKH Kak HaykKd HW €€ pOJIUB
MOCTPOEHUU MOJIEJICH peaJbHOTO MHUpPa, WIMPOKO HWCIOIB3YIOTCS 0000IIeHHEe U
KOHKpETU3AIHSI.

Jluaus «YpaBHEHHs 1 HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKECHUU BCETO O0yUICHHUS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzene [Iporpammbl
NPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOINMX 3adad. B pe3ynpTaTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMH PEIICHHUS PAMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MOKA3aTeNIbHBIX, JJOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHECHUN, HEPABCHCTB U
CHUCTEM, a TaKXKe 3a7adv, CoAcpKalux IapaMeTphl. [lomydeHHBIE YMEHHS MIHPOKO
WCIIOJIB3YIOTCSI TIPH UCCIIEAOBAaHUM (PYHKITUN C TIOMOIIIBIO TIPOU3BOIHOM, MPU PEIICHUN
NPUKJIATHBIX 3a7ad U 3a7ad Ha HAXOXKJICHHE HAaWOOJBIINX M HANMEHBIIUX 3HAYCHUH
dbynkun. J[aHHas coneprkaTellbHas JIMHUS BKJIIOYAeT B ce0s Takke (QopMHpOBaHHUE
YMEHUW BBIMONHATH pacdy€Tel 1Mo (QopmyliaMm, mnpeoOpa3oBaHUsI PpalMOHAIBHBIX,
UPPAIMOHATIBHBIX ¥ TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TAaK)Ke BBIPAXKCHHUM,



COJEp)KallMX CTeneHu u Jjorapudmsl. brarogaps wusyueHuro anreOpandeckoro
MaTepuana MPOUCXOIUT JajlbHEMIIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOIO
MBIIUICHUSI 00yYarommxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PAcCyKIECHUMN, paOOThI
C CUMBOJIbHBIMHU (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJIE
paBeHCTB M HepaBeHCTB. AnreOpa mpeiaraeT 3¢G(EeKTUBHbIE HWHCTPYMEHTHI IS
peLIeHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HaTrJISIJHO IEMOHCTPUPYETCBOU
BO3MOYKHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTonnYecKass JMHUA  «DyHKIMM U IpauKW»  TECHO
neperseTaeTcs ¢ IpyruMH JIMHUSAMU y4eOHOIO Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHme  CTEneHHOW,
NOKa3aTeNbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUUYECKUX (PYHKLUN, UX CBOHCTB U
rpauKOB, HCTIOIb30BaHNE (DYHKLIMIA JJI pEeLICHU 3a]1a4 U3 APYTUX YUECOHBIXITPEIMETOB
Y pEAJIBHOM JKU3HU TECHO CBS3aHO KAaK ¢ MaTEMAaTUUYECKUM AHAJIN30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00bIIOE BHUMaHUE yAenseTcs (pOpMUPOBAHUIO
yMEHUsl BbIpakaTh (OpMyJaMu 3aBUCUMOCTH MEXIY pPa3IM4YHbIMUA BEJIUYHMHAMM,
UCCIIEIOBaTh IOJIy4EHHbIE (DYHKIMM, CTpOUTh HX Trpaduku. Matepuan 53ToH
COJIEpKaTeNIbHOM JIMHUM HAlEJIeH Ha pPa3BUTUE YMEHUN U HABBIKOB, IMO3BOJISIOIIUX
BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (popMme: aHaIUTHYECKOW,
rpauyeckoil u cnoBecHOM. Ero n3yueHnue cnocoOCTByeT pa3BUTHUIO aIrOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 000OIIIEHUIO U KOHKPETU3allUU, WCIIOIb30BAaHUIO aHAJIOTHH.

ConepxarenvHass JuHuA «Havana wmaTeMaTWyeckoro aHaiusa» IO3BOJIAET
CYLIECTBEHHO pACIIUPUTh KPYyTI KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH IpapuKu
CJIOXHBIX (DYHKIIMI, ONIpeAeNsITh UX HAUOONIbIINE U HAUMEHBIINE 3HAYEHUS!, BBIYUCIISATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOpPEHUs mpoueccoB. JlanHas
CoJiep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH TOCTPOEHUSI MaTEMATHYECKHUX
MOJieJIed peaJbHBIX CHUTyallMd, TO3BOJISIET HAaXOAUTh HAWJIyylllee pEIICHUEB
NPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBOC
OCHOBAaMH MAaT€MaTHYEeCKOT0 aHajliu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(GOpMaNIbHO-JIOTUYECKOTO0 M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HayKe, TEXHUKE W HCKYCCTBE.
OOyyarolyecs y3HAIOT O BBIIAIOMIMXCSA pe3yibTaTaxX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKas JTMHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOKECTB U MaTEeMaTHYECKOU JIOTUKHU. TeopeTuKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
HauOoJiee YHUBEPCAJIbHBINA S3bIK, OOBEAMHSIONIMN BCE pas3jesibl MaTeMaTUKU U €&
IIPWIOKECHHI, OHU CBS3BIBAIOT PAa3HbIC MATEMATUYECKUE TUCLHUIIIIMHBL U UX IPUIIOKEHUS
B eauHoe ueinoe. I[loaromy BakHO HaTh BO3MOXKHOCTH OOydaromeMycsh MOHHUMAaTh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €r0



JUTSL BBIPQXKEHUsI CBOMX MbIcHed. J[pyruM BakKHbIM MPU3HAKOM MATEMaTHKU KaK HayKu
cleayeT MNpU3HATH CBOWCTBEHHYIO €W CTpPOroCTh OOOCHOBAaHUWA U CIEOBAaHUE
OMpEeNIeIEHHBIM TPAaBUIaM TOCTPOCHUS JOKa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYeCKOM JIOTMKA  CHOCOOCTBYET  Ppa3BUTUIO  JIOTUYECKOTO  MBIILICHUS
OOyYaroIIMXCs, MO3BOJIIET UM CTPOUTH CBOHM PACCYXACHHS Ha OCHOBE JIOTHUYECKUX
npaBuil, OPMHUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anredpa u Hauajga MaTeMaTUYECKOTO aHaIM3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOr0 MOJICIMPOBAHMS, KOTOpPhIE€ MPU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJENICH peajbHBIX CHUTYaIlMid, WCCIICTOBAHUS
TUX MoOJeNIed C TOMONIbI0 amnmapara aireOpbl W MaTeMaTH4YecKOro aHalu3a,
WHTEPIpPETAUN TOMYyYEHHBIX pPE3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKIbli U3
pa3esioB MporpaMMbl, IMOCKOJIBKY BE€Ch MaTephajl Y4yeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JUISl  pEIICHUs TPUKIATHBIX 3anad. [lpu  permeHun peanbHBIX
MPAKTUYECKUX 3aJ1ay 00ydJarolyecs: pa3BUBAaOT HAOII0JaTEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCsi, HCIOJB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh Mpodsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAJIHBIX 3a/lad OPraHu3yeTcsi B MPOLIECCE M3YUYEHMsS BCEX TEM Y4eOHOTO Kypca
«Anrebpa U Havajla MaTeMaTUIECKOTO aHATTN3ay.

Ha wusyuenue ydeOHOro Kypca «Anredpa M Havalla MaTeMaTHUYECKOTO aHAJIM3a»
orBoauTcst 268 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 132
qacoB (4 yaca B HEZIEIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucjia 1 BLIYUCJICHUA

Pammonaneabie uymcima. OOBIKHOBEHHBIE M JACCATHUYHBIC JIPOOM, TIPOIICHTHI,
OeckoHeuHbIe Iepuoaudeckue Apoou. [IpumeHenne npoodeit u MPOIESHTOB JJIs PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM JKU3HU.

JleucTButenbHble  4yuciia.  PalMoHanbHBIE W HUPpPALMOHAIBHBIE  YHCIIA.
Apudmernueckue onepanuu ¢ 1eUCTBUTEIBLHBIMU YniciiaMu. Moayib 1eMCTBUTEIBHOTO
yucia u ero cBoicTra. [IpubmmkEHHBIC BEIYUCIICHNUS, TTPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA PE3YJIbTAaTa BEIYNUCICHUM.

Crenenb ¢ nensIM mokaszareneM. buanom Herotona. Mcnosnp3oBaHue moaxoasinen
GbopMBbI 3amHMCH  JSHCTBUTEIBHBIX YHCEN JJIsI PCEIICHHS MPaKTHYSCKUX 3ajad |
MPEICTABJICHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalIbHOMN CTETIEHU U €T0 CBOICTBA.

Crenenb ¢  palnMOHAJbHBIM  TIOKa3aTeJleM U €€  CBOMCTBA, CTENEHb
C ICMCTBUTEIBHBIM ITI0KA3aTEJIEM.

Jlorapudpm uyumcna. CaoiictBa sorapudma. JlecsTuuHble W HaTypajbHbIE
JoTapu(MbI.



CuHyc, KOCHMHYC, TAaHI€HC, KOTAaHI'€HC YHCJIOBOIO apryMEHTa. ApKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpPaBHEHUSI.
PaBHOCMIIBHBIE ypaBHEHMST W  ypaBHEHuUsA-cilencTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-PAllMOHANBHBIX YPaBHEHHH H
HEpPaBEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOro4JIeHa HA MHOTOYICH
c octatkoM. TeopeMa be3y. MHorousieHsl ¢ nienbiMu koddduiinenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALUX CTEIICHU U KOPHH.

HppauroHaneHble ypaBHEHHs. OCHOBHBIE METOJBI PEIIEHUS HPPALMOHAIBHBIX
YPaBHECHUM.

Iloka3arenbHble  ypaBHEHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOJbl PEUICHUS JOTrapu(pMUYECKHUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHNNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHECHUM.
OnpenenuTens MaTpUILbI 2X2, €10 TeOMETPUUECKUN CMBICI U CBOMCTBA, BBIYUCIIEHUE €TI0
3HAYECHUS, IPUMEHEHNE ONPENEIUTENS I PEIICHUS! CUCTEMbI JUHEUHBIX YPaBHEHUM.
PemieHne mnpuknagHbIX 3a7ad ¢ NOMOLIBKD CUCTEMBI JIMHEHMHBIX YpPaBHECHUM.
HccenenoBanrie NOCTPOEHHONM MOJENH C IOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[locTpoeHne MaTEMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPaBHEHUM W HEpaBeHCTB. l[IpuMeHeHHe ypaBHEHMH W HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DyHKUMH U TPaPUKH

OyHKUsA, cnocodbl 3amaHuss  (GyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukmmit. ['paduk dyaknmumn. nementapabie mpeodpa3zoBaHus rpadukos
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HadeHWM QyHkuuu. Hymn QyHkumu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbie W HeuéTtHble GyHKIMU. l[lepuonuueckue
dbynkiuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKIIUKA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblee 3Ha4eHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEeMEHTapHOE
UCCJICIOBaHKE U TTIOCTPOCHUE X IpapuKoB.

Crenennast ¢yHKUMS C HATypajdbHbIM W LEJbIM TokaszareneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHA N-0M CTENeHW Kak (DYHKIMHW OOpaTHOM CTENEeHH
C HaTypaJbHBIM MTOKA3aTEIEM.



IlokazarenpHast U Jorapupmuueckass (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peHICHUS] YpaBHEHHIA.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U siBileHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTebHOCTH, CIOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIbHOCTH.
HcTopust BOSHUKHOBEHHS MaTEMAaTUYECKOIO aHAIN3a KaK aHajanu3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCHOHEHUHUAIBHBIA pocT. Yucno e. Popmyia CI0KHBIX
IIPOLICHTOB. M cIoap30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxrepa.

HenpepriBHble (yHKIMU U UX cBOMCTBA. TOUKM pa3phiBa. ACUMIITOTHI I'pa)uKOB
¢ynkuil. CBoiicTBa (yHKIUII HENpPEpBHIBHBIX Ha OTpe3ke. MeTox HHTEpBajoOB IS
perieHusi HepaBeHCTB. [IpuMeHeHre CBOWMCTB HENPEPBIBHBIX (PYHKUUN NJis pELIECHUs
3a1ad.

[lepBass u BTOpas mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKU U
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIMHU (QYHKLIUM.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsel Diliepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKUCAHUS PEaIbHBIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIIBLHBIE YPABHEHHS.

11 KIIACC

Yucaa u BbIYUCICHUS
Harypanbublie u uensie yucina. [[pumeHeHne Npu3HaKkoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi 001mmit nenurensd (nanee — HOJl) u Haumensbliiee o01iee kpaTHoe (nanee —
HOK), octatkoB o Mojyit0, airoputMa EBkiiMia 11l penieHus 3a1a4 B 1IeJIbIX YHCIIax.
Kommnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUYECKask (POpPMBI 3amucH
KOMITJIEKCHOTO 4YHuCia. ApudMeTHdecKkue omepanud ¢ KOMIUIGKCHBIMH YHCTIAMHU.
N300pakeHrie KOMIUIEKCHBIX YUCEN Ha KOOpAMHATHOU miockocTu. dopmyna Myaspa.



Kopnu n-o0ii creneHu n3 KOMIUIEKCHOrO uucia. [IpuMeHeHne KOMILJIEKCHBIX 4MCEeN IS
perieHus: GU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEHU TPUTOHOMETPUYECKUX ypaBHEHUI C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpruyeCcKuX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX,
UPPALMOHATIBHBIX, TOKA3AaTENIbHBIX U JOTapu(pMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIprMenenue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX3a1a4
W 3aJad M3 pa3IMYHbIX O00JIacTed HayKh W pPEAJIbHOW JKU3HHU, HHTEPIpETaLUs
ITOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'padux xommozunuu QyHkiui. ['eomerpuueckne oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

['padpriueckue mMeToabl pelieHrs ypaBHEHU U HepaBeHCTB. | 'paduueckre MeToabl
peleHns 3a1a4 ¢ napaMeTpaMH.

Ucnonb3oBanue rpadukoB (QYHKIUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BOBHUKAIOT MPH PEILICHNH 33a4 U3 IPYTUX YYeOHBIXIPEIMETOB
Y pEAIbHOU KU3HU.

Havajsa maTeMaTH4eCcKOro aHajaIm3a

[IpumeHneHnrne TPOM3BOJHON K HCCIENOBAaHWIO (YHKIMIA Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYEHWUW HENpPepBhIBHOU
(GyHKUIHMU Ha OTpE3KE.

[IprmeHeHne Mporu3BOIHON ISl HAXO0XKICHUS HAMTYYIIEr0 PEIICHUS B TPUKIIaAHBIX
3a/iayax, AJid ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aAaHHOro (hOpMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHus epBOOOPA3HbIX.

Nurerpan. 'eomeTpuueckuil CMBICI UHTETpasia. BeruucieHue ornpenes€éHHOro
uHTerpana no gopmyne Hetorona—JleiOuuua.

[IpumeneHne uHTerpana Ajisg HaXOXKJACHUS IUIOHIaied TIIOCKUX (Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemennit  aud@epeHIManbHbBIX  ypaBHeHUH. MaremaTudeckoe
MOJIEJIMPOBAHUE PEATIbHBIX MPOLIECCOB C MOMOIIbIO AU(PhEepeHIIUATBHBIX YPABHEHU.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moayduT CaeaAyIOUIie NpeaAMETHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MATEMaTHYECKOTO aHAJIH3ay:

Yuciia 1 BbIYUCIICHUSA

CBOOOZHO OMNEpPUpPOBATh MOHATHSAMH: pAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoInyecKkas Ipo0b, MPOILIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIBLHOTO YUCIA;

MPUMEHSATH IpOoOU M MPOLEHTHI ISl PEIICHUs NPUKIAJHBIX 3334 U3 Pa3IudHbIX
OTpacier 3HaHUM U PEaIbHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIEHUS, IMPAaBUJA OKPYTJEHUS, NPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOO/IHO ONIEPUPOBATH MOHATUEM: CTENEHb C LEJIBIM [TOKA3aTeIeM, UCII0Ib30BaTh
NOJIXOAILYI0 (POPMY 3aMKCH IEHCTBUTENBHBIX YHCEI ISl PEIICHUs MPAKTUYECKUX 3a]a4
Y IIPEJCTABIICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: apU(PMETUYECKH KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOZIHO OIEpPUPOBaTh IOHSATHEM: CTENEHb C palMOHAJIbHBIM IIOKAa3aTeJIEM;

CBOOOTHO ONEPUPOBATH MOHATUAMH: JOrapu(m Yucia, 1eCATUYHbIE U HATypajbHbIE
JorapudMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHI€HC
YUCJIOBOT'0 apTyMEHTA,

ONEPUPOBATh TOHATUSAMH: APKCHHYC, APKKOCHHYC W apKTaHI'€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MIPUMEHSTH PA3IMYHBIC METO/IBI PEIICHUS] PAITMOHATBHBIX U APOOHO-PAITMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSMHM: MHOTOYJIEH OT OJHOM TEepPEeMEHHOM,
MHOTOWICH C IENbIMU KOd(uimeHTaMu, KOpHA MHOTOWICHA, MPUMEHATH JIEJICHUE
MHOT'O4JIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera miist pemenus
3a7ad4;

CBOOOJHO OMEpPUPOBATh MOHATHSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUM, MaTpula,
ONpEeNIeNIUTENb MATPULIBI 2 X 2 U €r0 T€OMETPUUECKUN CMBICH, UCTOIb30BaTh CBOMCTBA
OTpeNeNuTeNsa 2 X 2 sl BBIYUCICHUS €ro 3HAYCHMs, IPUMEHSTh OINpPeAeTUuTEeNH IS
pPELICHUSI CHUCTEMBI JIMHEWHBIX YPABHEHUW, MOJECIUPOBATH PEAJIbHbIC CUTYaIlUU C
MIOMOIIBK0 CHCTEMBI JIMHEWHBIX YPAaBHECHHUH, HCCIEAOBATh MOCTPOEHHBIE MOJEIH C
MTOMOIIBIO MATPHUIL U ONIPEAETUTENEN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA NIEUCTBUI C KOPHSAMU JUIsl MPE0OpPa30BaHUS BhIPAKEHU;



BBIMOJIHATh IPEe0Opa30BaHUSl YMCIIOBBIX BBIPAKEHUH, COJAEpP)KAIIMX CTEIEHU
C pallOHAJIbHBIM IMOKA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MoB sl mpeoOpa3oBaHUs JTOTapHUPMHUUECKUX
BBIPAKEHN;

CBOOOZIHO OMEpUPOBaTh TMOHATUSMHU: HPpPALMOHANBHBIC, TOKa3aTeNbHBIE M|
JorapuMuyeckue ypaBHEHMs, HAXOJIUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
IIEPEXOA0B WM OCYILIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (OpPMYJbl s INpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHMUI;

CBOOOIHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATD
HEOoOXOoquMble (OpPMYJIbl JJIsi PEHIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
YPaBHEHMU;

MOJICIMPOBATh PEeaIbHbIE CUTYallud Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCJIOBMIO 3aJauM, HCCIENOBATH ITOCTPOCHHBIE MOJEIH
C UCIIOJIb30BAHHUEM allliapara aiareopsl.

DOyHKUMHU U TPAPUKHU:

CBOOOZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKUUH,
B3aMMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BBITIOIHSATH
AJIEeMEHTapHbIE IPeoOpa3oBaHus rpa@uKoB HyHKIIHIA;

CBOOOJIHO OTIEPUPOBATH MOHATHIMH: 00J1aCTh ONPEIETICHNUS U MHOXKECTBO 3HAYEHHIA
byHKIMA, HYIH QYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO  OMEpUpOBaTh TMOHATUAMH: YETHBIE M HEUYETHBIE  (DYHKIIUH,

nepuoaudeckrue QyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI
MUHUMYMBbI (DYHKITUH, HanOOJIbIlIee 1 HAaMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIbHBIM H LIETBIM
nokasaresieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTesieM,
rpa@uk KOpHS N-Oi CTeNmeHW Kak (PYHKIMKM OOpaTHOM CTEMEHW C HATypabHBIM
MOKa3aTeNeM;

OTIEpUPOBATH MOHATUSAMHU: TUHEHHAS, KBaJIpaTUUHAS U IPOOHO-JIMHEWHAS (DYHKITUH,
BBITIOJTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHE WX TPa(pUKOB;

CBOOOJHO OIMEpUPOBATh TMOHATUSIMH: TIOKa3aTelbHAas | JorapupMudecKas
(byHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIH30BATh MX TpadUKU 7S pEIICHUs ypaBHEHUH;

CBOOOMHO  OMEpUpOBaTh  TMOHSATHUSIMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
oTpe/ieNieHNe TPUTOHOMETPUUECKUX (DYHKIIUN YHCTIOBOTO apTyMEHTa,;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM
IpU PeIIeHUH 3a7ad U3 APYTrux Y4eOHBIX MPEIMETOB U PEATBbHOM JKWU3HH, BBIpaXKaTh
dbopmyIamMu 3aBUCUMOCTH MEX]Ty BEIMUNHAMU;

Hauyana MaTeMaTH4ecKOro aHAJIN3a:

CBOOOZIHO ONEpUPOBATh MOHATHAMH: apumeTnyeckas U TIeoMeTpUuYecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIasi T€OMETpUYECKash MPOTpPecCHsi, JIMHEHHBIA H
HKCIOHEHLIMAJIBHBIA POCT, (OpMyja CIOXKHBIX MPOLEHTOB, HUMETh IPECTABICHUEO
KOHCTAaHTE;



UCTIOJB30BaTh MMPOTPECCUU JIJISl PEIICHUS PEATbHBIX 3aa4 MPUKIAJHOTO XapaKTepa;

CBOOO/IHO OIEpPHPOBaTh TMOHATUSMHU: TOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEIbHOCTE, MOHOTOHHBIC U OTPAHUYCHHBIE TIOCIIEI0BATEIBHOCTH, TOHUMATD
OCHOBBI 3apO’KJICHUSI MAaTEMAaTHUECKOTO aHaN3a KakK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO OMEpHUPOBATh MOHITUSIMH: HENpPEpPBHIBHBbIC (PYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOZIHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS HA OTpPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUI JIJIs1 pelIeHHs 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaTeabHas K Tpaduky GyHKIUY;

BBIUMCIISTh IPOU3BOAHBIE CYMMBI, TPOU3BEIECHNUS, YACTHOTO U KOMIIO3HUILIUU JIBYX
(byHKIMI, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHo:xecTBa U JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHSATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOKECTBAMU,

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

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEICIICHUE, TeopeMa, YypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, 0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIY4YHT CIETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauaaa MaTeMaTHYECKOI0 aHAJIN3a»:

YucJia v BbIYUCTIECHUA:

CBOOOJHO OIEpHUPOBATh IMOHITHUSMU: HATypallbHOEC M IICJIOE€ YHCJI0, MHOXKECTBA
HaTypaJbHBIX U IEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKU IEIUMOCTH 1enbix ynucen, HOJJ
1 HOK HaTypanbHBIX 4Mcen AJis peIIeHUs 3a/1a4, MPUMEHSTh anroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTaTKa 110 MOAYJIIO, 3aIMMCHIBATh HATypaIbHBIC
YHCJIa B PA3JIMYHBIX NO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEJl, NPEACTaBISATh KOMIUICKCHBIC 4YHCIa B alreOpandecKol M
TPUTOHOMETPHUECKON (OopMe, BBIIOJHATH apU(METHUYCCKUE OICpallid C HHUMH H
n300pakaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEepUpOBaTh TMOHATUSMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
JorapuMUYECKHe HEPABEHCTBA, HAXOIUTh WX PEIICHUS C MOMOIIBI0 PAaBHOCHIHHBIX
MIEPEXO/IOB;

OCYUIECTBJISITH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;



CBOOOJIHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, PUMEHSITh
HeoOxoaumble (GOpMyNbl JIi PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJTHO OMEpUpPOBaATh MOHSATUSMH: CHUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBl U CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, [OKAa3aTEIbHBIX U
jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh palMoHalIbHbIE, UPPAIlMOHANIbHBIE, TTOKa3aTellbHbIe, JIorapudMudeckue u
TPUTOHOMETPUUYECKHE YPABHEHHUS 1 HEPABEHCTBA, COJIEPKAIIME MOIYJI U apaMeTphl;

IPUMEHSTH Tpadrueckre MeTOAbI AJI PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TaKkKe
3a/1a4 € MMapaMeTpaMHu;

MOJIEIMPOBaTh PeaIbHbIE CUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M X CUCTEMBI IO YCIOBUIO 337a41, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJIM C HCIOJB30BaHUEM ammapara aiareOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbTar.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUuYecKre oOpa3bl YpaBHEHHMM W HEPABEHCTB Ha KOOPJIWHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: IPaQUKU TPUTOHOMETPUUYECKUX (PYHKIUI;

OPUMEHATh QYHKIUH JIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX IPOIECCOB.

Hayajia MaTeMaTH4€CKOro aHaJIn3a:

MCIIOJIb30BaTh MPOMU3BOJHYIO NJisl MCCleOBaHUA (YHKIMM HA MOHOTOHHOCTb W
OKCTPEMYMBI;

HaxXoAUTh HauOoJiblllee M HauWMEHbllee 3HaueHus (QYHKIUU HENpPEepbIBHOM HA
OTPE3KE;

UCIIOJIB30BaTh  IMPOU3BOJHYIO Ul HAXOXKACHUS  HAWIYUIIETO  PELICHUs
B IIPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKUX, 3aJa4dax, Il ONpeaeiICHUs
CKOPOCTHU M YCKOPEHHUSI MPOIECcca, 3aJaHHOTO (OpMyJION Uiu Tpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: NEPBOOOpa3Has, ONPEACIEHHBIA MHTETpa,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX (PYHKIIUN U BBIYUCIIATH HHTETrpai o hopmyse
Hrrorona—JleiOnuna;

HaXOJUTh IJIOLIAAH TUIOCKUX (PUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAJIa;

UMEThb MPEACTABICHUE O MATEeMaTUYECKOM MOJECIMPOBAHUM Ha IIPUMEPE
cocTaByieHUs TU(PPepeHIINATbHBIX YPABHEHHUI;

pelars INpUKIagHbIE 3aJayd, B TOM YUCJIE COLMAJIbHO-DKOHOMUYECKOIO U
(u3MYECKOro XapaKkTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMel KonnyecTBo yacos

n/m Bcero KonTtposnbhbie [IpakTuueckue

paboThI paboThI

1 MHOKECTBO JIEHCTBUTEIBHBIX Yncesl. MHorowieHsl. ParmoHaibHble ypaBHEHHS U 24 1 0
HepaBeHCTBA. CHCTEMBI IMHENHBIX YPABHEHUH

2 | ®yskuuu U rpadukn. CrenenHas QyHKIUS C HENbIM TOKa3aTeIeM 12 0 0

3 | Apudmernueckuil KopeHb N-oii crenenu. MppanmonanbHble ypaBHEHUS 15 1 0

4 | IlokasarenpHas pyHkuus. [lokazaTenbHble ypaBHEHUS 10 1 0

5 | Jlorapudmuueckas ¢pynkius. Jlorapugmuueckue ypaBHeHuUs 18 1 0

6 | TpuronomerpuyecKe BEIPAKEHUS 1 YPABHEHHS 22 1 0

7 ITocnenoBaTeIbHOCTH U IIPOTPECCHH 10 1 0

8 HenpepriBubie ¢ynkimu. [IpousBonnas 20 1 0

9 [ToBTOpeHme, 00001eHNE, CHCTEMATH3AIUs 3HAHUT 5 2 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0

11 KIIACC

Ne HaumeHoBaHMe pa3ziesioB U TEM MPOrpaMMBbl KonngecTBo yacoB

n/m Bcero KontponbHble [IpakTnueckue

paboTHI palboThI

1 UccnenoBanmne GyHKIMMA ¢ TOMOIIBIO TPOU3BOAHON 22 1 0

2 | IlepBooOpa3Has u MHTErpa 12 1 0

3 | I'paduku TpuroHomerpudeckux GpyHKImiA. TpuroHoOMeTpuiecKre HepaBeHCTBA 14 0 0

4 | VppauunoHaibHble, OKa3aTeIbHbIe U Jorapu(pMuyeckre HepaBeHCTBA 24 1 0

5 | KommiekcHble yncia 10 0 0

6 | HarypanbpHble u ienple yncia 10 0 0

7 | Cucrembl pallMOHANIbHBIX, HPPALMOHAIBHBIX, TOKA3aTENBHBIX U JOrapupMUUECKIX 12 0 0
ypaBHEHUU

8 | 3amauu c mapamerpamu 16 0 0

9 IToBTOpeHme, 0600IIeHNE, CHCTEMAaTH3aIlHsl 3HAHUH 12 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 3 0




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUS»

INOACHUTEJBHAA 3AIINCKA

['eomeTpus sBIsETCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOILEero
o0Opa3oBaHMsl, TaK Kak 00eCrieunBaeT BOZMOKHOCTh U3yUEHUs JUCLMILIUH €CTECTBEHHO-
HAy4YHOH HaNpaBJIEHHOCTH M MPEAMETOB T'YMaHUTAPHOro HUKJIa. [IocKoIbKy Tornueckoe
MBILUIEHHE, (QOPMHUPYEMOE MpU H3YYEHHH OOYYaIOIUMUCS MOHSATUMHBIX OCHOB
rE€OMETPUH, TPU JOKA3aTENbCTBE TEOPEM U IOCTPOECHUM LEMOYKH JIOTMYECKHUX
YTBEPKJICHUI MIPU PEIICHUN FT€OMETPUUYECKUX 3a/]]a4, YMEHUE BBIIBUTATh U ONPOBEPIaTh
TMIIOTE3bl HEMOCPEACTBEHHO UCTIOJB3YIOTCS ITPU PELIEHUH 33]1a4 €CTECTBEHHO-HAY4YHOIO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOTO Kypca «l'eomerpusi» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHE WHAMBHUAYAJIbHBIX CIIOCOOHOCTEH OOydarolUXCsl MpPU H3YYEHUU
reOMETPUH, KaK COCTaBIISIOLIEH MpeaMeTHON obnacT «MaremaTtuka 1 MHPOpMaTHKa»
yepe3 oOecrieuyeHrne BO3MOYKHOCTH MPUOOPETEHUsS M HCIOJIb30BaHUs Oosee riyOOoKHx
reOMETPUYECKUX 3HAHUN U IEUCTBUN, CHELM(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX JIJIs
YCHEIIHOTO MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBSA3aHHOTO C HCIOJIb30BAaHUEM
MaTE€MAaTUKH.

[IpuoputeTHBIMM  3aJjauaMyd  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SBISIOTCA:

pacuIMpeHue MPEACTaBICHUS O TEOMETPUU KAaK YacTH MHUPOBOM KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINHCHIBATh W HM3y4aTh pa3HbIC SBICHUS
OKpPYXAIoLEro MHpa, 3HAHWE IOHATUWHOIO ammaparta no paszeny «CrepeomeTpusd
y4eOHOTr0 Kypca T€OMETPUH;

(dbopMHpOBaHHWE YMEHHS BIIaJIETh OCHOBHBIMHU MOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, GOpMyl M yMEHHE
UX TPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBHIE CIOCOOBI
pelIeHus 3a1ay;

(opMupoBaHrEe YMEHHS paclio3HaBaTh HA YepTexax, MOJIESAX U B PEalbHOM MHUPE
MHOTOI'PAHHHKH U TeJla BPAIEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(GopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TeOpuid, (OpMUPOBAHHME TOHUMAHHUS pOJIM  AKCHOMATUKU IpU
MIPOBEJCHUN PACCYXKICHUM;

(GopMupoBaHne YMEHHs BJIAJE€Th METOJaMH JOKa3aTeIbCTB U aAJITOPUTMOB
pElIeHUs], YMEHUsI UX MPUMEHATh, IIPOBOAMUTH JOKA3aTEJbHbIE PACCYXkIECHUA B XOJ€
pELIeHNs] CTEPEOMETPUUYECKUX 3a/1ay U 337a4 ¢ IPAKTUUECKUM COAEpKAHUEM,



dbopMHUpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M PO aKCHMOMATHUKH B TPOBEACHHUM JIEIYKTUBHBIX
pacCykJICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEJUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaroniuxcs,  IO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBIIIJICHUS, HHTEpPECca K U3yYEHUIO T€OMETPUH;

dbopmupoBaHre GyHKIIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON FT€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSIBICHUS] T€OMETPUUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HCHHBIX CUTYaIUSIX M MPU U3YYCHUH JPYTUX YUICOHBIX MPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEATbHBIX CUTYaIIUMH,
UCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALIMHU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COJIEp)KATEIIbHBIMUA ~ JIMHUSIMA ~ y4eOHOro Kkypca «leomerpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBr>KEeHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MNOHATUSIMUY», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJIacCcaX, OTHOCHUTCA KO BCEM COJEpXAaTEeNbHBIM JIMHUSM Y4€OHOro Kypca, a
(dbopMUpOBaHUE JOTMUYECKUX YMEHHUM paclpeesseTcs He TOJbKO MO COAepKaTelIbHbIM
JUHUSM, HO U 1o Tojmam oOydenus. CoaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 10 TofaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM  BOMpocaM  oOydaromiuecss  oOpamaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
W HaBbIKAMH TIOCJIEIOBATEILHO U TOCTYMATENbHO, C COOJIFOJICHHEM TPUHIIMIIA
MIPEEMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX
MpEACTAaBICHUM O0O0yJYaroIuxcs, pacmupsias W yoiyonsis e€, oOpa3ys HpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk MI3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHmanui 00yueHus, MOCTPOSHUS UHINBUTYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, OOECNEeUUuTh YIIyOJIEHHOE HW3YyYEHUE TIeOMETPUUKAK
COCTaBJISAIOIIEH yueOHOro mpeameTa «MaTeMaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oynymiedt mpodeccuu, oOecreynBas MTPEEMCTBEHHOCTh MEXKIY OOUIUMHU
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yriayOGJIeHHOM YpOBHE OTBOAMUTCS
201 gac: B 10 kmacce — 102 uaca (3 waca B Hemenwo), B 11 kmacce — 99 wyacos (3
Jaca B HEJIEIIIO).



COAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomMeTpur. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnosiokeHue TMpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHblE M CKpEIIMBArOIKecs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh NPSAMBIX WU IIOCKOCTEW B IPOCTPAHCTBE: MAPAJUIENbHBIE MPSAMBIEB
IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, TAPATUIEIIBHOCTh MPSIMON U IIJIOCKOCTH.
[TapannensHOe M LIEHTpPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBAa MapajUIeIbHOTO MPOEKTUpoBaHus. M300paxeHue ¢uryp B napaienbHON
IPOCKIHMHU. YTJIbl C COHANPABICHHBIMH CTOPOHAMM, YIOJI MEXKIYy HPSIMBIMHU
B mpocTpaHcTBe. IlapamuiesbHOCTh IIOCKOCTEN: NapajuleibHbIEe IUIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ockocTel. IIpocTeiimme mpocTpaHCTBEHHbBIE (PUTYphl HA IUIOCKOCTH:
TETpadp, NapaJlIeICuIIe]l, IOCTPOCHUE CEYEHUN.

IleprieHIUKYISAPHOCTh NPAMOM M IJIOCKOCTH: MEPHEHAUKYIISPHBIE IIPSIMBIEB
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE U IEPIECHINKYJIPHBIE K IIIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSMOW MNEPIEHIMKYISAPHOU
mIockocTu. OpToroHanbHOE TNPOEKTHpOBaHME. [lepneHAMKYIssp W  HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUWIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIIUS
burypst Ha IIJIOCKOCTb. IleprieHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPICHAUKYJISIPHOCTH JIBYX IJIOCKOCTEN. Teopema 0 TpEX NepreHANKYIApaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY MPSIMOM U IIOCKOCTBIO, ABYI'PAHHBINA YTOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpEXrpaHHbBIM U MHOrorpaHsbie yribl. CBoOWCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YyIJa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEpTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrospHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Mapajuiesienune] u ero cpoicta. Kparuaiiue nytu
Ha [IOBEpPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: N-yronpHas nupamuaa, IpaBUIbHAS U YCEUEHHAs MUPAMUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mNpaBWiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpU3Ma M IpaBWIbHAg NUPaMUA, [PaBUIIbHAL
TpeyrojbHasl MUpamMuia U MpaBUIbHBIN TeTpadip, KyO. IIpencraBieHue o npaBUIbHBIX
MHOTOIPaHHUKAX: OKTadp, JOACKAYAP U UKOCADIP.

Bbruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHaiu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAlb OCHOBAHUH,



TeopemMa 0 OOKOBOM MOBEPXHOCTU MPSAMOU Mpu3MEbl. [1nomaas 60KOBOM MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUJIBHOW MUPAMU/IBI, TEOPEMA O THIONIA YCEUEHHON MUPAMU/IBL.

CumMmeTpuss B MPOCTPAHCTBE.  DJEMEHTHl  CUMMETPUU  NIPaBUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHMKE: CHUMMETpUSA
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpUS MPABHUIBHOU
MMHUPAMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPABICHHBIC
BEKTOPhI. PaBEHCTBO BEKTOpPOB. JIEWCTBUSA C BEKTOpAMH: CJIOXKCHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBOWMCTBA
CJI0KE€HUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4YnCIIO. [[OHsITHE KOMIUIaHApHBIE
BEKTOpHI. [IpuM3HaK KOMIUIAaHApHOCTH TPEX BEKTOPOB. [lpaBwWiio mapasenenuiena.
Teopema 0 pa3nokKEHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKTopam. [IpsmMoyronbHas
cUcTeMa KoopJauHaT B npoctpadHcTBe. KoopaumHatel BekTopa. CBsi3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOM3BEICHUE BEKTOPOB.

11 KJIIACC

Tesia Bpamenust

[ToHsTHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, oOOpasyrolue TMoBepxHOcTe. Tenma BpalieHUs: UUIUHADP, KOHYC,
yCeu€HHBIA KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cdepbl U TUIOCKOCTH,
KacaTeJbHas TIOCKOCTh K chepe. M3obpakeHne Ten BpaiieHus Ha miockoctu. Pa3BépTka
UIMHApPA U KoHyca. CumMeTpust cepsl u mapa.

O6bEM. OcHOBHBIE cBOMiCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajuenenunena v ciuenctsus u3 He€. OO0bEM NOpsMOW W HAKJIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa U 1mapoBOro CErMeHTa.

KomMOuHatuu Ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHast B UITUHD,
oInvcaHHas okoJio munuHapa. [lepeceuenne cdepsbl u mapa ¢ miockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [loHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJIO cephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tnomaakr MOBEPXHOCTU UIUHIPA, KOHYCA, ITOMaAb chepsl U e€ yacteid. [Togodue
B mpoctpanctBe. OTHOIIEHNE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYD.
[IpeobpazoBanne  momobusi, romoTeTus.  PemieHwe 3agady  Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHnne cedyeHW MHOTOTPAHHWUKOB W TEJI BpAIICHUS: CEUYCHHS IHJIMHIPA
(mapasienbHO U NEPIEHAUKYISPHO OCH), CEUeHUsI KOHYca (mapajljieIbHO€ OCHOBAHUIO U
POXOJslliee Yepe3 BEpILIMHY), CEYEHHUs IIapa, METOJbl MOCTPOCHHS CEYEHHI: METO.
CJIEJIOB, METOJl BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.



BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropbsl B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHOE yMHOXKEHHE
BEKTOpOB. CBOICTBA BEKTOPHOIO YMHOXE€HUA. [IpsAMoyroipHas cucTeMa KOOpPJIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Pa3noxkenue Bekropa no 6aszucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a]1a4.

JIBH:KEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTtBa. OtoOpaxenus. JIBrukeHust U paBeHcTBO duryp. O0mue
CBOMCTBA JBW)KCHUH. BuIbl JBWKEHUN: MNapajuleIbHbIA IIEPEHOC, LEHTpaIbHas
CUMMETpPHSI, 3€pKaJIbHasi CUMMETPHS, IOBOPOT BOKpYyr mpsiMmoi. I[IpeoOpazoBanus
nono6us. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 ki1acca oOydaromuiicss HAy4uTCs:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MMPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIacCU(PUIIUPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

cBOOO/IHO ONEPHUPOBATh MOHATHSAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMH, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KilacCU(PHUKAINY;

cBOOOJHO OIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
MJI0CKOCTBIO;

BBINOJIHATD MapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE QUTYD
Ha TUIOCKOCTD, BBITIOJHITH H300pakeHus (GPUTYp Ha TUIOCKOCTH,

CTPOUTH CEYEHHsS MHOTOTPAHHUKOB PA3IUYHBIMH METOJIaMH, BBITIOTHSATH
(BBIHOCHBIE) MIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKYy, CHUBY;

BBIUMCIIATH IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, NHpaMUia),
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOopMYyIT;

CBOOOHO ONEpPUPOBaTh MOHATUSAMU: CUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHH, HEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOZIHO  ONEpUpOBaTh MOHATHUAMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH IEHCTBUS HaJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HaXOXJIEHUE
F€OMETPUYECKUX  BEJIMYMH, TMPUMEHSS HW3BECTHbIE METOJbl IPU  PEIICHUHU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH;



IIPUMEHATh  NPOCTEMINME  MPOIPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a/1a4;

U3BIIEKAaTh,  MPeoOpa3OBHIBAThH 17§ WHTEPIIPETUPOBATH UH(}OpMaALUI00
IMPOCTPAHCTBEHHBIX T'E€OMETPHUUECKHX (Urypax, MpeACTaBICHHYIO Ha YepTeXax U
pUCYHKaX;

IIPUMEHSTH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTYyallMM, IPUMEHITh M3YYEHHBIE IOHATHS B IPOLIECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTYaIlMH Ha
A3BIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCHOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, almapara aareOpbl, perarbh MpakTHUYEeCKUE 3a/1auH,
CBS3aHHBIC C HAX0KICHUEM F€OMETPUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUU KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOT M.

K koniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJIHO ONEPUPOBATH MOHITHIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYECHHUS;

OIIEpUPOBATH NOHIATHUSIMH, CBI3aHHBIMU C T€JIAMHU BPALLICHUS: IUJIMHAPOM, KOHYCOM,
chepoit u mapow;

pacno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cdepa U 1map) U OObACHIThH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOkKEHUE CPEPhI U MIIOCKOCTH;

BBIUMCIIATh BETMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHHs, OOBEMBI U
IJIOIIAAN MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BPAILUEHHUS, T'€OMETPUUYECKUX TEJC
MpUMEHEHUEM (POpMYT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA ¢ KOMOMHAILIUSIMU TE€J BPALLIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy MU OMUCAHHBIN OKOJIO Chepshl,
cdepa, BIUCaHHAsE B MHOIOTPAHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIISTH COOTHOLICHUS MEXAY IUIOMAAsIMH MOBEpXHOCTEH M 00BEMamMu
IMOJOOHBIX TEN;

U300pakaTh U3ydaeMble (PUTYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKUE UYEPTEXKH U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS Tell

BpAILICHHUS;

U3BJIEKATh,  HMHTEPHPETUPOBATH 151 npeoOpa3oBbIBAThH uH(popmManuoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTRE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pemiaTth T€OMETPUYECKHE 3aJa4yd Ha BBIUHUCIEHUE YIJIOB MEXKIY HIPSIMBIMH U
IUIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B LEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELLICHHH;



CBOOOJTHO OTNEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C JIBI)KEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh U300paKEHUSI MHOTOTPAHHUKOM U TE€JI BPAILICHUS TIPU MapaieIbHOM
nepeHoce, NEHTPATbHON CUMMETPUH, 3€PKAIbHOM CUMMETPHUH, TIPU MOBOPOTE BOKPYT
npsiMOH, TipeoOpa3zoBaHus IO00NS;

CTPOUTh CEYCHUSI MHOTOTPAHHMKOB U TEJ BpAICHUS: CEUCHHS IWIMHApA
(mapayuienbHO ¥ NEPIEHIUKYIIIPHO OCH), CEYEHUS KOHYca (MapayieIbHOE OCHOBAHUIO U
MIPOXOJISIIEE YEPE3 BEPIINHY), CEUCHHUS 11apa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSATh TeOMETpUYEeCKue (PakThl JIJISi pPEUICHUs CTEPEOMETPUUECKUX 3ajad,
MPEANOJIAraloINX HECKOJIBKO IIArOB PEIICHUS, €CJIM yCJIOBUS NPUMEHEHHS 3aJlaHbIB
SBHOM U HEABHOU (opme;

pelmaTh 3aa4yd Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLIECHUWA M HAXOXKICHUE
FeOMETPUYECKUX BEJIMUUH;

MIPUMEHSTH IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

NPUMEHSTh TOJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATh, aHAIM3HPOBATH U
OLICHUBATh PEAIbHBbIE CUTYallMU, IPUMEHATh U3YUEHHBIE MTOHSATHSI, TEOPEMBI, CBOWCTBA
B IIpollecce IOMCKA pelIeHUus MaTeMaTH4YecKh CHOpMYyIMpPOBaHHOW MpoOIEMBlI,
MOJEIUPOBATh PEaJbHbIE CUTYAllMU Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATH MTOCTPOCHHBIE
MOJIENIA C MCTOJB30BAHHEM T€OMETPUUYECKHUX TMOHSATUN M TEOpeM, allrapara aireophl,
pelaTh NpakTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKIEHUEM IreOMETPUUYECKUX BEJIMUMH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS F€OMETPUU KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne | HammeHOBaHME pa3/ieNioB U TEM IPOTPaMMBbI KonnyectBo yacos

/11 Bcero KonTtposbhbie [IpakTuueckue
paboTHI paboTHI

1 BBejieHHE B CTEPEOMETPHIO 23 1 0

2 B3anMHOe pacmosio;keHHe PsIMBIX B IPOCTPAHCTBE 6 0 0

3 [lapamiensHOCTh IPSMBIX H IDIOCKOCTEH B TPOCTPAHCTBE 8 0 0

4 [leprieH MKy IIPHOCTH MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 25 1 0

5 VYTIBl U pacCTOSHUS 16 1 0

6 MHoOrorpaHHuKH 7 1 0

7 BekTopsl B mpocTpaHCTBE 12 0 0

8 IloBTOpEeHne, 0000IIeHNE U CHCTEeMATH3aNNs 3HAHUHT 5 2 0

OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 6 0

11 KIIACC

Ne | HammeHnoBaHUe pa3esioB H TEM MPOTPaMMEI KonmuecTBo yacoB

n/m Bcero Kontponbubie [IpakTnueckne
paboThI paboThI

1 AHauTHYeCKasi TeOMETPHS 15 0 0

2 IToBTOpeHME, 0000IICHNE ¥ CUCTEMATHU3AIINS 3HAHUHT 15 0 0

3 O0BpEM MHOTOTpaHHUKA 17 1 0

4 Tesna BpameHust 24 1 0

5 [Tnomaau NOBEpXHOCTH U 00BEMBI KPYTIIBIX TEI 9 0 0

6 JBrxenus 5 0 0

7 [loBTOpeHue, 00001IeHNE U cCCTEMaTH3alsl 3HAHUH 14 0 0

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 2 0




PABOYAS ITPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBHASA 3AIINCKA

VY4eOnblli Kypc «BeposSTHOCTb M CTaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBISETCA
MPOJIOJKEHUEM U PA3BUTHEM OJJHOMMEHHOTO Y4eOHOT0 Kypca YIIIyOJIEHHOTO ypOBHS Ha
YpOBHE CpeaHEero o0mmero oOpa3oBaHus. YUeOHBIM Kypc TpeaHa3Ha4YeH IS
dbopMupoBaHUs y 00YUAIOMINUXCS CTATUCTHYECKOU KYIbTYPhI U TIOHUMAHUS POJIH TCOPUHU
BEPOSITHOCTEM KaK MaTEMAaTUYECKOTO HHCTPYMEHTA JUIsl U3yUEHUS CITy4alHbIX COOBITHIM,
BEJIMYMH U mpoueccoB. Ilpu wu3ydeHun Kypca oOOramarTcs MOpeCTaBICHUs
OoOy4JaronMxcst 0 MEeToAaxX MCCIeI0BaHUS U3MEHUUBOTO MUPA, PA3BUBAETCS TOHUMAHHE
3HAYMMOCTH U OOIIHOCTH MAaTeMaTHYEeCKHMX METOJIOB IMO3HAHMS KaK HEOTheMIJIEMOMN
YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HaIlpaBJIE€HO Ha 3aKPETUICHUE 3HAHUM, MOTYyYEHHBIX
NPy M3YYECHHH Kypca Ha YpPOBHE OCHOBHOro oOIlero oOpa3oBaHUs, U Ha pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
MpUMeEpax, CHOKEThl KOTOPBIX MOYEPIIHYThI W3 OKpyKaromero mupa. B pe3ynbraTte
y oOydaromuxcs JOJDKHO — cOpMHUpOBAThCS  MNpPEACTaBiIeHHWE O  HauboJjiee
YHIOTPEOUTENBHBIX M OOIIMX MATEMATUUECKUX MOJICTISX, UCTIONb3YEMBIX ISl ONTUCAHUS
AHTPOTMIOMETPUUECKUX U IeMOTpaUUECKUX BEIUYUH, MOTPEIIHOCTEH B pa3IMdyHbIC pojaa
U3MEPEHUSAX, JJIMTEIbHOCTH O€30TKa3HOM pabOThl  TEXHUYECKUX  YCTPOUCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUHN U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi JI1  OCBOEHUSA BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHEUUAIINCTAM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COLHUAJbHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUYUTEIHHOU
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpanpHy0 4acTh yueOHOTO
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJIBIIMX 4YHcel — (yHIAMEHTAJbHOI'O 3aKOHA
MPUPOJIbI, UMEIOIIET0 MaTEeMaTHYECKYIO (hOopMaTU3aIIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMU [ENSIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCT M CTAaTHUCTHKA» Ha YINIYOJIEHHOM YpOBHE BBIJICJICHBI OCHOBHBIC
cojmepkarenbHble JMHUU: «CiydaifHble COOBITUSI U BeposSITHOCTU» U «CiydaitHbie
BEJTUYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JTMHUM B Y4EOHBINM KypC BKIIFOUCHBI 3JIEMEHTHI TEOPUH TpadoB
U TEOPUHM MHOXKECTB, HEOOXOJAUMBIE JIJIsl TIOJIHOLIEHHOTO OCBOCHUSI MaTepuaja JIaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue muHUU «CiydaiiHble COOBITHS U BEPOSITHOCTUY» CITYXKUT OCHOBOM JJIst
dbopMHUpOBaHUS TIPEACTABICHUN O PACTIPECICHHH BEPOSTHOCTEH MEXIy 3HAUCHHSIMU
CIIy4yallHbIX BEJIWYMH. BaXHyl0 4acTb B O3TOM COAEPKATEIbHOW JIMHUM 3aHUMAECT
W3YYCHUE TEOMETPUYECKOTO M OMHOMHAIBHOTO PACIPEACIICHUA W 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMHU.



Tembl, cCBsi3aHHBIE C  HENPEPBIBHBIMH  CIy4YalHBIMH  BEIUYMHAMUA U
pacrpeeieHUsIMHU, aKIEHTUPYIOT BHUMaHUE O00yJalONIUXCs Ha OMMCAHUN W U3YYCHUU
CIIyJ4aliHbIX SIBJICHHHA C TIOMOIIBIO HENpephIBHBIX (yHKIUH. OCHOBHOEC BHHMAaHHE
yIETSETCs MOKa3aTeIbHOMY i HOPMAJIbHOMY PacIpeIeIICHHSIM.

B yueOHOM Kypce npeaycMaTpuBacTCsl 03HAKOMHUTEIIBHOE H3YUSHUE CBSI3U MEKITY
CIIydalilHBIMH BEJIMYMHAMH W OIMCAaHWUE 3TOH CBSI3W C MOMOIIBI0 KoddduimeHTta
KOPPEJSIIIAK U €T0 BEIOOPOYHOTO aHAJIOTA. DTH 3JICMEHTHI COCPKaHUS PAa3BHBAIOT TEMY
«/lmarpammBbl paccenBaHUs», U3YUCHHYIO Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOphI U TEOMETPHUH.

Emé oamH 3eMEHT colepikaHus, KOTOPBIA IpejiaracTcs Ha O3HAKOMHUTEIBHOM
YpPOBHE — TOCJIEAOBATEIBLHOCTh CIIy4alHBIX HE3aBUCHUMBIX COOBITHH, HACTYMArOUIUX
B eaMHUIy BpeMeHH. O3HaKOMIJIGHHE C paclpe/eICHHEM BEPOSTHOCTEH KOJIMUYECTBA
TaKUX COOBITHH HOCHUT Pa3BHBAIOIIMIA XapaKTep U SBIIACTCSA aKTYaIbHBIM JUIS OYTyIINX
aOUTypHEHTOB,  TIOCTYMAOIIUX HA  y4eOHBIE  CIICNMATBHOCTH,  CBS3aHHbBIC
C 00IIECTBEHHBIMH HayKaMH, IICHXOJIOTUEH U YIIPaBICHHEM.

Ha wm3yuenue ydeOHOTOo Kypca «BeposTHOCTh M CTAaTHCTHKa» Ha YIIIyOJICHHOM
ypoBHe oTBoaMTCs 67 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce —33
vaca (1 gac B He/IeIH0).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTB)
BepiuHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) W CiIydalHbIe COOBITHSA. DJIEMEHTapHbBIC
coOpIiTHs  (Mcxoabl). BeposaTHOCTh ciiydaitHOro coObITHS. bBaM30CTh YacTOThl H
BeposITHOCTU CcOObITHH. CiydailHble ONBITHI C PABHOBO3MOXXHBIMH 3JIE€MEHTapPHBIMU
COOBITHUSIMHU.

Onepauun HajJ COOBITUSAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. J{uarpammer Ditnepa. @opMyina CIOKEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcriepumenTa. dopmyna mosHONW BepostHOocTH. Popmyna baveca. HeszaBucumbie
COOBITHS.

bunapHbIii ciayyaliHbIl ONBIT (KCHBITAaHUE), ycleX W Heyaada. HezaBucumbie
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HUCIIBITAHUWA J0 MEpBOro ycrnexa. llepectaHoBku n
daxropuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepusi He3aBUCHMMBIX ucnblTaHUM bephymnu. CnydaliHbI BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTE. Jlnarpamma pacupeaeneHus.
Onepanuu Haja ciaydyallHBIMU BeIW4YMHamMu. buHapHas ciydaitHas BenuuuHa. [Iprmepsl
pacnpezieNieHui, B TOM YKCJIe TEOMETPHUUECKOe 1 OMHOMHAIILHOE.



11 KJIIACC

CoBMmecTHOE pacnpe/iesieHUE JIBYX clly4allHbIX BennunH. HezaBucumele ciydaiiHbie
BEJIMYUHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydaillHOW BeNW4uHbI (pacnpeneneHusi). IIpumepsl
NPUMEHEHUsI MAaTEMaTUYECKOTO OXHUJaHUs (CTpaxoBaHHe, joTepes). MaTreMaTtnyeckoe
OXHJIaHWE OWHApHOW cly4allHONW BeNWYWHBI. MaTeMaTHUuecKOe OXKHUJIAHHE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTnuuecKkoe 0>KHIaHue TEOMETPUUECKOTO 1 OMHOMUAIIBHOTO
pacrpeneaeHui.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHUE CIIy4allHOW BEIMYMHBI (paclpe/iesICHHUs).
HMucnepcusi OuHapHOW  Ciiy4ailHOM  BeJMYWMHBI. Maremaruueckoe  OXHUJIaHHE
MIPOM3BEICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIy4alHBIX BEJIMYUH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T'€OMETPUYECKOIO PACIIPEIEIICHHUS.

HepaBenctBo YeOnmuéBa. Teopema YeObiméBa. Teopema bepuymnu. 3akoH
OonbpmMX urcen. BeiOopouHbIit MeTO uccienoBanuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OneHnBaHNe BEPOSITHOCTU COOBITUS TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenimx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  ciydaiiHble BenuuuHbl. [Ipumeppl. DyHKIUS IUJIOTHOCTH
BEPOSITHOCTU pacrpeiesicHusi. PaBHOMEpHOE paclpeieiecHue U €ro CBOMCTBA. 3ajayu,
MPUBOSIINE K OKA3aTEIbBHOMY paclpeeieHU0. 3a1aun, TPUBOASIIME K HOPMAIbHOMY
pacnpeneneHnio. OyHKIMSA IIOTHOCTU BEPOATHOCTH MOKA3ATEIBHOTO PACIpPEICIICHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJILHOTO pacnpeneneHus. OyHKIUS IOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PaCIIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHUN. 3aqadyu, TPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BeqmuuH. KoagduuueHT nuHelHoil Koppensuuu.
CoBMecTHbIE HAONIONCHUS JBYX BETUYHH. BBIOOPOUYHBIN KOIPGUIIUEHT KOPPEISIIHH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U IPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHENHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K kony 10 kiacca oOy4daromuiics HayqYuTCs:

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPILIUHDI, I€PEBO CIIYYaHOIO HIKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CITydaiiHOe
COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (PIIEMEHTApHBIH HCXOJ) CIIy4ailHOTO
OMbITA, HAXOJAUTb BEPOSTHOCTH COOBITUA B OMNBITAX C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU;

HaxoIuTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBCAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOIOKHOE AAHHOMY, HUCIOJIb30BaTh AMArpaMMbl Dujepa,



KOOPAMHATHYIO MPSAMYIO ISl pelIeHHs 3ajad, MOJIb30BaThCs (POPMYJION CIIOKEHHUS
BEPOSITHOCTEN 711 BEPOSATHOCTEN JBYX U TPEX CIyYalHBbIX COOBITUH;

ONEPUPOBATH MOHATHAMU: YCIOBHAS BEPOATHOCTb, YMHOKEHHUE BEPOSTHOCTEW,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4alHOTO 3KCIEPUMEHTa, HAXOJIUTh BEPOSTHOCTHU
COOBITUI C TOMOUIBIO NpaBUJIa YMHOXKEHHUSI, J€PEBA CIIy4allHOTO OIBITA, UCIIOJIb30BAThH
dbopMyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pelieHUH 3ajad, ONPEeNaTh
HE3aBUCHUMOCTb COOBITHI 110 POpMYJIE U IO OpraHU3aLUH CIy4YalHOTO SKCIIEPUMEHTA;

IPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (YOPMYJIBI JUIsl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOPUHU
BEPOSTHOCTEW;

CBOOOJIHO ONEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4yallHBIA OMBIT (UCIBITAHUE),
yCIEX U HEy/1a4a, HE3aBUCUMBIE HCIIBITAHUS, CEPUSI UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN A0 MEPBOTO ycIexa, B CEPUM UCHBITaHWN bepHyium,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: Cly4yailHas BEJIMYMHA, paCIpeaeseHUe
BEPOSATHOCTEH, JauarpaMma paclpeieieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpeiesieHue.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONEPUPOBATH MOHATHIMU: COBMECTHOE PACIIPEIETIEHUE IBYX CIyYaHbIX BEJIUYMH,
UCIIOJIB30BaTh TAOJIMIy COBMECTHOTO pacHpeleseHusl IBYX CIy4YalWHbIX BEJIWYUH JJIs
BBIJICTICHUS  PACIpPEIECICHNUs KaXIO0M BEIWYUHBI, OINPEIEICHUs] HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOZHO ONEpUPOBaTh MOHITHEM MATEMaTUYECKOTO0 OXHUAAaHUSA CIy4yailHOU
BEJIMUMHBI (pacrpesiesieHus1), MPUMEHATh CBOMCTBA MaTEeMAaTUYECKOTO OXKMJAHUS MPU
pElIeHUH  3aJlay, BBIYHCIATH MATEMAaTUYECKOE OXHAaHWEe OMHOMUAIBHOTO U
r€OMETPUYECKOI0 PaCIIpECIICHUN;

CBOOOJHO OINEpUPOBATh MOHATUSIMHU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IIPUMEHATH CBOWCTBA JUCIEPCUU CIIyYaWHOM BEJIMYHUHBI
(pactipenesieHHs]) NpU  PELIEHWM 3a/1ad, BBIYKMCIATH JHCIEPCHI0 M CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUATILHOTO PACTIPEICICHHUI;

BBIUMCIISTH BBIOOPOUHBIE XapaKTEPUCTHUKU MO JIAaHHOW BBHIOOPKE M OLIEHHWBATH
XapaKTEPUCTHUKUW  TEHEpPaJbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OIIeHMBaTh BEPOATHOCTU COOBITUM UM MPOBEPATH MpoCTeHine
CTATUCTUYECKUE TUIIOTESBI, NTOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUAMM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue pa3iesnoB U TeM IpOrpamMmsl KonunuecTBo yacos
n/m Bceero KonTponbHbie [IpakTnueckue
paboThI paboThI

1 | DnemenTsl Teopuu rpados 3 0 0

2 | CiiyyaiiHble ONBITHI, CIy4yaiiHble COOBITUSL M BEPOSATHOCTH COOBITUI 3 0 0

3 Onepauuu HaJ MHOXKECTBAMU U COOBITUAMHU. CII0’KEHUE U YMHOKEHUE BEPOSATHOCTEH. 5) 0 0
YcnoBHas BepoaTHOCTh. HezaBucuMble cOOBITHS

4 | DieMeHTbl KOMOMHATOPUKHU 4 0 0

5 Cepun nocienoBarenbHbIX UcnibiTanuil. cnbitanus bepaymm. Cinydaiinsiii BEIOOp U3 5) 0 0
KOHEYHOI COBOKYITHOCTH

6 | CiryuaiiHple BETMUMHBI U pacTIpe/IeIeHuUs 14 0 0

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0

11 KUIIACC
Ne HaumeHOBaHue pa3esioB U TeM MPOrpaMMbl KonunuectBo yacos
/o Bcero KonTponbHbie IIpaxkTHueckue
paboTs paboTHI

1 3aKoH OOJBIINX YHCEl 5 0 0

2 DJeMEeHThl MaTEMaTHUECKON CTATHCTUKU 6 0 0

3 HermpepriBHbIe ciryuaiiHple BEIWYUHEI (pactpeieeH s ), IoKa3aTeIbHoe U HOpMalbHOE 4 0 0
pacrpeeneHust

4 Pacnipenenenue [Tyaccona 2 0 0

5 CBs13p MEXy CITy4aliHBIMM BETMYNHAMU 6 0 0

6 O0o00mIeHNe U crcTeMaTU3aIHs 3HAHUN 10 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 33 0 0
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