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@enepanbHas pabouasi mporpamma Mo ydeOHoMy mpeamery «MaremaTHKa
(6a3oBBIN ypoBeHB) (MpeaMeTHas o0acTh «MaTeMaTnka U MHHOPMATHKA)) BKIIOYAST
MOSICHUTENBHYIO 3alUCKY, COJIep:KaHne 00ydeHus, TUIaHUPyEeMbIe Pe3yJIbTaThl OCBOCHUS
IPOrpaMMBbI [0 MaTeMaTHKE, TEMAaTHYECKOE TUTAHUPOBAHHUE.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIIUE LEIH U 33a4d U3YyUCHHUs] MaTeMaTHKH,
XapaKTePUCTHKY TCHUXOJIOTMYECKUX TMPEINOChUIOK K €€ H3YyYEHHI0 O0ydYaroluMHUCH,
MECTO B CTPYKType ydeOHOro IJjaHa, a TakXe MOAXOAbl K OTOOpy  CoAep aHwus,
K OIPE/ICTICHUIO IJIAHUPYEMbIX PE3YJIbTaTOB.

Conepxanue OOydeHMs] PACKpbIBAaCT COJEpXKATeNbHbIC JIMHUU, KOTOPBIC
npeajaraloTcs Juisi 00s3aTeIbHOTO U3YUYEHHUS B KaXJIOM KJIacC€ Ha YPOBHE CPEIHEro
o011iero 00pa3oBaHusl.

[Inanupyemble pe3ybTaTbl OCBOEHHUS IPOrpaMMbl 110 MaTeMAaTHKE BKJIIOYAOT
JUYHOCTHBIE, METAlpeIMETHBIE pe3ylbTaThl 3a BECh MEPHOJ OOY4YCHHsS Ha YPOBHE
cpenHero obmero oOpa3oBaHHs, a TaKKe MPEIMETHBbIC JOCTIKEHHS OOydYaromIerocs
3a KaX/1bIil ro 00y4eHust

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 MaTeMaTHKEe Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ y4eToM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
NPEAbABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJULUNA POCCUKCKOTO
oOpa3zoBanus. Peanusanusi mporpamMmbl MO MaTeMaTHKe OOECIEYMBAET OBJAJACHUE
KJIFOUEBBIMA ~ KOMIIETCHIIMSIMU,  COCTABIISIIOUIMMU  OCHOBY  JUIsl  CaMOPAa3BUTHS
U HENpEepbIBHOTO 00pa30BaHMs, IIEJOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHSI JIMYHOCTH O0YYaIOIIUXCSI.

B nporpamme mo maTtemMaTuKe YUYTEHBI MU U NoJiokeHUs: KoHuenuuu pa3BuTHs
MaTemaTruyeckoro oopazoBanus B Poccuiickoit denepanuu. B cooTBETCTBUM ¢ Ha3BaHHEM
KOHLEMLIUY, MaTeMaTH4YecKoe OOpa3oBaHHE ITOJKHO, B YAaCTHOCTH, MPEIOCTABISTH
KOKJIOMY 00y4aroleMycsi BO3MOKHOCTh JOCTHKEHHUS YPOBHS MaTEMAaTUYECKUX 3HAHUM,
HEOOXOIMMOr0 JJIsS NaJIbHEHIIEeH yCrenHoM Xu3Hu B o01iecTBe. FIMEHHO Ha pelieHue
ATOM 3a/1a4y HalleJieHa porpaMma Mo MareMaThke 0a30BOro ypoBHSI.

B snoxy uudpoBoii TpaHnchopmanuu Bcex cdep YeIOBEUEeCKOW AesTeIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKOM MOATOTOBKHU. YK€ B IIIKOJIE MAaTEMATHKA CIIYKUT OMOPHBIM MTPEAMETOM
JUISL WU3YyYEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HU TMOCJE IIKOJbl pealbHOU
HEO0OXOMMOCTbIO CTAHOBHUTCSI HENMPEPHIBHOE 00pa30BaHUE, YTO TPEOYeT MOJTHOLIEHHOU
0a30Bol 00111€00pa30BaTEILHON TMOJATOTOBKH, B TOM YHUCJE M MaTeMaTUYeCKol. DTo
OOyCJIOBJIEGHO T€M, 4YTO B HAIlM JIHU pACTET YHUCJIO CIELHAIBHOCTEH, CBA3AHHBIX
C HEMOCPEICTBEHHBIM MPUMEHEHUEM MATEeMATUKU: U B cpepe IKOHOMHUKHU, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIaCTSX, U JaKe B TyMaHUTApHBIX chepax. Takum oOpa3om, Kpyr
oOydJarommxcs, Jjs KOTOPbIX MaTeMaThKa CTAHOBUTCA 3HAYMMBIM IIPEIMETOM,
CYILIECTBEHHO PACIIPSAETCS.



[IpakTHyeckasi MOJE3HOCTh MaTeMaTHKW OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJIAIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIEro MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILUEHUS OT IPOCTEWINMX, YCBAWBAEMBIX B HEMOCPEICTBEHHOM
ONbITE, 1O JOCTATOYHO CJOXHBIX, HEOOXOIMMBIX JUIsI Pa3BUTHS HAYYHBIX H
TEXHOJIOTUYECKNX uJed. be3 KOHKpEeTHhIX MaTeMaTHUYeCKUX 3HaHUM 3aTpyIHEHO
NOHMMAHUE NPHUHIMUIIOB YCTPOMCTBA W UCIOJB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUSTUE W HMHTEpIpETalusi pa3sHOOOpa3HOM COLMAIbHOM, HSKOHOMHUYECKOH,
noJuTuyeckon  uHbopmaiuu, ManodhdEeKTUBHA  TMOBCEAHEBHAS  IMPaKTUYECKas
nesTenbHoCTh. Kax1oMy 4enoBeKy B CBOEH KU3HH MPUXOJUTCS BBITOJIHATH I0CTATOYHO
CJIOHBIE PACUEThI U COCTABIISITH HECIOXKHBIE AITOPUTMbI, HAXOJIUTh HYXHbIE (hOPMYJIbI
U MPUMEHSTHh WX, BJIAJETh MPAKTHYECKUMHU MPUEMAMH I€OMETPUUYECKUX H3MEPEHUN U
NOCTPOEHUM, 4YUTaTh WMH(GOPMALMIO, NPEICTABICHHYI0 B BHUIYy TaOlWll, AWarpaMMm
U rpadukoB, >XKUTb B YCIOBUSAX HEONPEAEIEHHOCTH M IIOHHMATh BEPOSITHOCTHBIN
XapakTep CIy4dalHbIX COOBITUH.

OIHOBPEMEHHO C pacliMpeHueM chep NMPUMEHEHHUS MAaTEMaTUKU B COBPEMEHHOM
oOmecTBe Bce 0oJjiee Ba)XHbIM CTAaHOBHUTCS MaTE€MaTHYECKUM CTWIb MBIIUICHHS,
IPOSIBILSIFOLIMICSA B OIPENEIICHHBIX YMCTBEHHBIX HaBbIKaXx. B mporecce u3ydeHUs
MaT€MaTUKU B apCceHaj MNPUEMOB W METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa30oM BKJIIOYAIOTCS MHIYKIUS U JEAYKIMs, 0000UIeHHE U KOHKPETH3alusl, aHAINU3 U
CUHTE3, Kjaccu(uKalus U cUcTeMaTh3anus, abcTparupoBanue M aHanorusi. OObEKThI
MaTEMaTUYECKUX YMO3AKIIOYEHUH, TMpaBuja HX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOEHMH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHMS
bopmynupoBaTh, OOOCHOBBIBATh W JOKa3bIBaTh CYXKJIEHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MbIIUIeHHe. MaTemMaTike NpUHAUIeKUT Beaylas poiib B (hOPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThl MBILUIEHHSI WU BOCHUTAaHUM YMEHMM J1€HCTBOBATH
M0 33/IaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
B mpomecce pemieHus 3agad — OCHOBHOW y4eOHOW JAESTENBHOCTH Ha  ypOKax
MaTE€MaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIIAHASL CTOPOHBI MBILLIJICHUS.

OOyyeHne MaTeMaTHKE JAeT BO3MOXHOCTh Pa3BUBaTh y OOYyYaroIIMXCS TOUYHYIO,
palMoHaIbHYI0 U MH(GOPMATUBHYIO pedb, YMEHHUE OTOMpaTh Haubojiee MOIAXOISIINE
A3BIKOBBIC, CHUMBOJIMYECKHUE, IpaduyecKue CpeACTBa ISl BBIPAKEHUS CYXACHUN H
HaIJISTHOTO UX MPEICTABICHU.

HeobxoaumMbiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCS 00111€€ 3HAKOMCTBO C METO/IaMH MTO3HAHUS IEUCTBUTENbHOCTH, MPECTABIICHUE
O NIpEeIMETe W METOJE MaTEMaTUKH, €ro OTIUYHMS OT METOJOB €CTECTBEHHBIX H
I'YMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSX TPUMEHEHHUS MaTEeMaTUKHU [UJIsl PEIICHUS
HAYYHBIX U MPUKIAJAHBIX 3a/1a4. TakuM 00pazoM, MaTeMaTunieckoe 00pa3oBaHUE BHOCUT
CBOH BKJIaJ B (pOpMUpOBaHUE OOLIEH KyIbTYPhI UEJIOBEKA.

N3yueHne maremMaTHKU CIOCOOCTBYET 3CTETHMUECKOMY BOCIHMTAHMIO YEJIOBEKA,
NOHUMAHUIO KpPAaCOThl M H3SIIECTBA MATEMAaTUYECKUX PACCYX ACHHUI, BOCIPUSATHIO
reoMeTpudecKux GopM, YCBOECHUIO UJIEU CHMMETPHUHU.



[IpuopuretnpiMu 1iensamMu o0yueHus: Mmatematuke B 10—11 kmaccax Ha 0a3oBOM
YPOBHE SIBJISIFOTCSI:

dbopMHupOBaHUE IIEHTPATHHBIX MATEMATHYCCKUX TOHITHH (YUCIO, BEIWYHMHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpOSTHOCTb, (YHKIIHSA), OOeCHeurBaIOUINX
IPEEMCTBEHHOCTh U MEPCTIIEKTUBHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUsI 00yYarOINXCS;

noJiBe/icHue OOy4YaloIMXCsl Ha JOCTYMHOM JiJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYKAIOIIETO MHUPA, IOHUMAaHUE MAaTEMaTUKHU KaK 4acTH
o0IIeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ywarommxcs,
MO3HABATEIIbHOM AKTUBHOCTH, HUCCIIEOBATEIbCKUX YMEHHUM, KDUTHYHOCTH MBILIIEHUS,
MHTEpeca K U3yUEHHUIO MATEMATHKMY;

(opMupoBaHre (QPYHKIMOHAIBHOM MAaTEMAaTHYECKOW TI'PaMOTHOCTU: YMEHHS
pacno3HaBaTh MAaTEMAaTHYECKHE AacleKThl B PEAJbHBIX JKU3HEHHBIX CHTYalUsX
U TpU U3YYECHUU JPYTUX Y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyJIMpoBaTh HMX Ha A3bIKE MaTeMaTUKU U  CO3/1aBaTh
MaTE€MaTUYeCKHEe MOJENH, NPUMEHATh OCBOCHHBIM  MaTeMaTHYECKUM amnmapar
JUIS. pelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ady, MUHTEPHPETHUPOBATh U OILICHUBATH
MOJIyYEHHBIE PE3YJIbTaThI.

OcHOBHBIMU TUHHSMH conepkanus matematuku B 10-11 kijmaccax sIBISIOTCS:
«Hucna u BbIYHCICHUSD?, «Anredpa» («Anredpandeckue BHIpOKECHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana Marematrueckoro ananuza», «['eomerpus» («I'eomerpuyeckue
burypsl U uX CBONCTBa», «/3MepeHrne TeOMETPUUECKUX BEINYUH»), «BeposaTHocTs u
CTaTUCTUKA». JlaHHBIE JIMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXJas B COOTBETCTBUU
C cOOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTrOi, a B TECHOM KOHTAaKTe
U B3auMozelctBuu. Kpome »3Toro, ux oObEIUHSET JIOTMYECKas COCTaBIISIOLIAL,
TPAAULMOHHO IPUCYIIAsi MAaTEMAaTUKE U MMPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KyPChl U
conepxkatenbubie TuHUU. Chopmynupoannoe B PI'OC COO tpeboBaHuEe «BlajcHUE
METOJaMH JI0Ka3aTEeJIbCTB, AJTOPUTMAMU pEIIeHUs 3ajad, yMeHue (GpopMyInpoBaTh
ONpENICNICHNs], aKCUOMBI M TEOPEMBI, MPUMEHSATh MX, MPOBOAUTH JIOKA3aTEIIbHBIC
pacCykJieHHusT B XOJie¢ PEIICHHUsS 3a/au» OTHOCUTCA KO BCEM YYEOHBIM Kypcam, a
(dbopMUpOBaHUE JIOTUYECKUX YMEHUU pacmpelensercs IO BCeM TIojaM OO0y4eHHs
Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs.

B cootBerctBun ¢ ®I'OC COO MaTtemaTHKa SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpasoBanus. [Iporpammoil mo mMareMaruke MpeaycMaTpuBaeTcs
u3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMKaxX TpeX YUeOHBIX KYpCOB:
«Anrebpa W Havalia MaTeMaTHYeCKOro aHaimusa», «l'eomerpusi», «BeposTHOCTh U
CTaTUCTHKa». DOpMUPOBAHUE JOTMYECKUX YMEHUH OCYILIECTBISETCS HA MPOTSKEHUU
BCEX JIeT 0OOy4YeHMsS Ha ypOBHE CPEJHEro oOIIero oOpa3oBaHMs, a AJIEMEHTHI JIOTHKU
BKJIFOUAIOTCS B COJIEP>KaHME BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6miee YMCIIO YacoB, PEKOMEHJOBAHHBIX JUISI HW3YYEHUS MaTeMAaTHKU Ha
yriayosnenHoM ypoBHe — 340 uacoB:B 10 kmacce — 170 yacoB (5 wacoB B Heaelnto),
B 11 kmacce — 170 gacoB (5 4yacoB B HEJCIIO).

B yudeObHom maHe BedepHed mikonbsl npu MY ydetom ee cnenudbuxu s



u3zyuenus marematuku B 10, 11 u 12 xnaccax orBogutcst 408 vacos: B 10 kmacce — 136
yacoB (4 daca B Hezeno), B 11 knacce — 136 yacoB (4 vaca B Henento), B 12 kiacce —
136 yacoB (4 yaca B HEJIEIIO).



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJJHET'O OBIIEI'O OGPA30BAHUA

HBy‘IeHI/IC MATEMATUKN HAa YPOBHC OCHOBHOI'O 06HICI‘O 06p330BaHI/I}I HaIIPaBJICHO
Ha JOCTHMIXXCHHC 06y‘IaIOHII/IMHC5I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCAMCTHBIX
06p&30BaTCJ'II>HI>IX PE3YJIBTATOB OCBOCHHUA yqe6HOF0 npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHus MaTeMaTHKU Ha yPOBHE CpEeHEro o0Iero ooOpa3oBaHus
y oOyuatormierocst OyayT cOpMHUPOBAHBI CIEIYIOIINE TUYHOCTHBIC PE3YIbTaThI:

1) rpaaaHCcKOro BOCATAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIIMH OOYYArOMIErocs KakK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MaTEMaTHYECKHX
OCHOBaX (PYHKIIMOHHPOBAHMS PA3IUYHBIX CTPYKTYP, SIBICHUN, IPOLEAYP IPaXKTaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHL M APYTO€), YMEHUE B3aUMOJICHCTBOBATH C COLMAIBHBIMU
WHCTHTYTaMH B COOTBETCTBHHM C UX (DYHKIUSIMH U HAa3HAYCHHUCM;

2) MATPHOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh POCCUHUCKOM  TpakAaHCKOW  HJICHTUYHOCTHU, YBAXKEHUS
K IPOIUIOMY M HAaCTOSIIIEMY POCCUWCKOM MAaT€MAaTHUKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHXKEHUAM POCCHUHCKUX MAaTEMaTUKOB M POCCHUMCKON MaTeMaTUYECKOW IIKOJIBI,
MCII0JIb30BAHME ATUX JOCTHKEHUH B JPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Haponaa, c(HOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATUYECKOTO TOBEACHHS, CBSI3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH M JIEATEIBbHOCTBIO YYEHOr0, OCO3HAaHUE JMYHOIO
BKJIaJ]a B IOCTPOEHHUE YCTOWYMBOIO Oy TyILEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS

3CTETUYECKOE OTHOIIEHWE K MHUPY, BKIKOUYAs JCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHWUN, pacCyXICHUM, BOCIPUHUMYUBOCTDH
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMCHITh MAaTeMaTHYCCKUE 3HAHUS B HMHTEPECax
3I0pOBOTO W 0Oe30omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30POBOE MHUTaHHWE, COAJAHCHPOBAHHBIM PEXKUM 3aHATAH M OTJbIXa,
peryssipHas pu3uveckas akTHBHOCTD), (PU3HUYECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHSIX
CIOPTHUBHO-030POBUTEIHLHOM IEITEIbHOCTBIO;

6) TPY/10BOT0 BOCIIMTAHUS:
TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIHO0OUS, UHTEPEC K PasIMUYHBIM
cepam npodecCHOHATBLHON AEATEILHOCTH, CBA3aHHBIM C MATEMATHKOM M ee



MPWIOKEHUSIMA, YMEHUE COBEpIIaTh OCO3HAHHBIA BHIOOpP Oymymel mnpodeccun
¥ peaJM30BBIBATh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOPAa30BAHHIO HA MPOTSHKCHUU BCCH KHM3HHU,
TOTOBHOCTH K aKTUBHOMY yYacCTHIO B PEIICHWU MPAKTHYCCKHX 33]a4 MaTeMaTHYeCKOU
HaIPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE BIMSHHUS COIIMAIBHO-
HKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSIHUE MPUPOJHON U COLIMAIBHON CPENbl, OCO3HAHUE
IJI00AFHOTO  XapakTepa »SKOJOTHYECKHX Mpo0sieM, OpUEHTalus Ha MpPUMEHEHUE
MaTEeMaTHYECKUX 3HAHUW [UIsl pEIIeHUs 3aJady B OOJAcTH OKpYKarolel cpeabl,
IUTAHUPOBAHMUE TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX IOCJIEIACTBUI Uil OKPY’KaroLIeH
Cpelibl;

8) HeHHOCTH HAYYHOT0 MTO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOHN MPAaKTUKH, TOHUMaHUE MATEMaTUYECKOW HayKu Kak
cdepbl YeIIOBEYECKON IESITEIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYUMOCTHU JJI PA3BUTHS
LIMBWIN3ALMM, OBJIAJICHUE S3BIKOM MATEMATUKA M MaTEMaTHYECKON  KyJIbTYypOu
KaK CpEICTBOM MO3HAaHHWS MHpPA, TOTOBHOCTb  OCYIUECTBIISITH  IPOEKTHYIO
Y UCCIIEA0BATENBCKYIO IEATEIBHOCTh NHINBUAYAIBHO U BIPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

B pesynbpTaTe 0cBOSHUS IPOrpaMMBbI IO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOyuatomierocsi OyayT chOpMHpPOBaHbI METAPEIMETHBIE Pe3yJIbTaThI,
XapaKTEPHU3YIONTUECS OBJIAJICHUEM YHUBEPCAIbHBIMHM TTO3HABATECILHBIMU JICHCTBUSIMH,
YHUBEPCAIbHBIMM  KOMMYHUKAaTUBHBIMU  JICUCTBUSIMA ¥ YHHUBEPCAIbHBIMU
PETYJISITUBHBIMU JICUCTBUSIMU.

Ilo3HaBaTebHBIe YHHMBEPCAJbHBbIC YUYeOHbIe TeHCTBUSA
ba3oBble Jloruyeckue 1eHCTBUA:

BBISIBJSIT M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUN MEXIy MOHATHSAMHU, (HOPMYIUPOBATH OMPEICICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KjiacCH(PUKAIMK, OCHOBAHUS
JUTst 0000IIIEeHNs U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIH3A,;

BOCIIPHUHUMATH, (GOPMYIUPOBATH U MTPEOOPA30BLIBATH CYKIACHHS: yTBEPAUTEIbHEIC
U OTpHUIlATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTHUBOPEUUS
B ¢akrax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHUSAX, TMpeiaraTb KPUTEPHUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN Y IPOTUBOPEUNI;

Jie1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, J€TYKTUBHBIX U MHTYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIFOUEHNN 0 aHAJIOTUH;



MPOBOANTH CAMOCTOSITENIFHO JOKa3aTelIbCTBA MAaTeMaTUYECKUX YTBEPIKICHUIN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAUBATH APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBL;

BBIOMpATh CIOCO0 pelieHusl yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BBIOMpaTh Hanboiee MOIXOISMIINI C YUeTOM CaMOCTOSITENIFHO BBIJACICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBaTe/IbCKHeE 1eCTBUA.

HCIIOJB30BaTh BOMPOCHI KAaK MCCJIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUS,

(dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, YCTaHABIINBATh

HCKOMOE U JaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHUE;

MPOBOAUTL CAMOCTOSATENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4eCKoro 00bhEeKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMU, SBICHUSIMHU, TPOILIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0O0OIIEHHS W BBIBOJBI IO pe3yibTaTaM
MPOBEICHHOTO HAOJIO/ICHUs, UCCIEAOBaHMS, OIICHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
PE3yJbTAaTOB, BHIBOJIOB U OO0OIICHU;

POTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE TMpollecca, a TakXe BbIABUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unpopmanuei:

BBISIBJISITH Ae(DUIIMTHI HHGOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOMPOC
U JUISl pELLICHHS 3a]a4H;

BBIOMpaTh WHQPOPMAIMI0O M3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPHPETUPOBATH MHGOPMAIUIO Pa3TUYHBIX BUIOB U GHOpM
MIpEJICTABIICHHUS;

CTPYKTYypHpOBaTh HH(pOpMAIUI0, TPEACTaBIsATb €€ B pa3duyHbIX Gdopmax,
WJUTIOCTPUPOBATH TpaPUIeCcKy;

OIICHUBATh HAJIG)KHOCTh MH(OpMAIIMU MO CaAaMOCTOSITEIHLHO CPOPMYIUPOBAHHBIM
KpUTEPUSIM, CPOPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHHBEPCAJbHbIC yUeOHbIE eMCTBUS:

BOCIPUHUMATh U (OPMYJIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSMHU
U LETISIMU OOILEHHUSI, SICHO, TOYHO, TPAMOTHO BBbIPAa)KaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHHs 3aJa4d, KOMMEHTHPOBATh
NOJIyYEHHBIN PE3YJIbTAT;

B XoA€ OOCYyXIEHHus 3aJaBaThb BOIIPOCHI IO CYLIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BBICKA3bIBATh WIEH, HAICJICHHbIE HAa MOMCK PEIICHHUS,
COMOCTAaBIISAITh CBOM CYXJEHUA C CYXKJICHUAMH JIPYTUX YYacTHUKOB JHUaiora,
OOHapy’>KHUBaTh Pa3IMYME U CXOACTBO MO3UIMHI, B KOPPEKTHOU (hopme hOopMyIrpoBaTh
pa3HorJIacus, CBOM BO3PAKEHHUS,

NOPEACTaBIATh PE3YyJbTaThl pEIICHUs 3aJadyM, SKCIEPUMEHTA, HUCCIEIOBAHMS,
IpOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3ajad
IPE3EHTALUNA U OCOOEHHOCTEN ay IUTOPHUH.



PerynsiTuBHble yHUBepCaJibHbIe Y4eOHbIE ACCTBHS
Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a41, BHIOUPATh CIIOCO0 PEIICHUS C YUYETOM
UMEIOIIUXCSL PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YUeTOM HOBOW MH(OpMAIINH.

CaMOKOHTPOJ/Ib, IMOIMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HAaBbIKAMHU IO3HABATEIILHOM PEQIIEKCMU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX pPe3yJbTaTOB, BIAJETh CcHocodaMu
CaMOITPOBEPKH, CAMOKOHTPOJISI TPOLECCa M pPe3yibTaTa PELICHHUS MaTeMaTH4YECKOU
3aJ1auu;

OpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIpU PEIICHUM 3a]ayH,
BHOCUTb KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJIbTaTa IENH U YCJIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS WK HEJOCTIKEHUS PE3YJIbTATOB IS TEIBbHOCTH, HAXOAUTH OIIHOKY, 1aBaTh
OIICHKY MTPUOOPETECHHOMY OIIBITY .

CoBMecTHAsA 1eATEIBLHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON U MHIUBUAYaJIbHON pabOThI
Opy peHieHUuH Yy4eOHbIX 3a/ay, MPUHUMATh IL€lb COBMECTHOM JI€ATEIbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pPabOThI, pacmpelneisiTb BHIBI  padoT,
JIOTOBapUBaThCsI, OOCYXIaTh TMPOIECC U pe3ysbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyxJIeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHITOIHITH CBOIO YACTh pa0OTHl M KOOPIMHUPOBATH CBOU
JEUCTBUS C IPYTMMU YiI€HaMU KOMAaH/]Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/aa B OOIIMIA
MPOJIYKT MO KPUTEPHSIM, CPOPMYIMPOBAHHBIM YHACTHUKAMU B3aMOICHCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3ynbTaThl OCBOCHHS NPOTPaMMBI IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpPEIHET0 0011ero o0pa3oBaHUs MPEICTABICHBI MO0 TOJIaM OOYYCHHSI
B paMKaX OTIEIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pas3fenax IMpOoTrpaMMbI
110 MaTEMaTHKE.



OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOT'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHHUTEJIBHAS 3AIIMCKA

VY4eOHblll Kypc «Anrebpa U Havajla MaTEMaTUYECKOTO aHaJIU3a» SBJSETCS OJHUM
U3 HanboJiee 3HAYMMBIX B MPOTpaMMe CpEAHEro o0iiero oOpa3oBaHUs, IOCKOJBKY,
C OIHOW CTOPOHBI, OH OOECIeYNBACT WHCTPYMEHTAIBbHYIO 0a3y Ui M3Y4YeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE
¥ a0CTpaKTHOE MBIIUICHHE O0YyYalolMXcs Ha ypOBHE, HEOOXOIUMOM IS OCBOCHUS
y4eOHBIX KypCOB MH(OPMATHKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax
ydeOHOro Kypca «Anrebpa W Hayala MaTEeMaTHUECKOTO aHaln3a» OO0ydaroliuecs
OBJIaICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHON HayKH, KOTOpast GOPMYJIUPYET CBOU
JIOCTHKEHHS B MAaTEMaTH4IeCKor opme.

VY4eOHbIi Kypc anreOpsl U Haual MaTEMaTHIECKOTO aHaIM3a 3aKJIaIbIBA€T OCHOBY
JUI  YCHEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XUMUHU, OHOJIOTHMHM, MOHMMAHUSA
OCHOBHBIX  TEHJCHIMA DKOHOMHUKA M  OOIIECTBEHHOM  JKH3HU, IMO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX  LHU(PPOBBIX MU KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOW KU3HU. B TOXKe BpeMsi OBNajeHHe
aOCTpaKTHBIMU U JIOTHYECKH CTPOTHMH MAaTEMaTHYECKUMH KOHCTPYKIMSIMH Pa3BHBACT
YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTH YTBEP)KIEHMUS,
UCIIOJIb30BaTh O0O0OIIEHHE W  KOHKPETH3AIMI0, a0CTparupoBaHUE U aHaJIOTHIO,
(opMupyeT KpeaTuBHOE U KPUTUYECKOE MbIIIIeHHE. B Xo/1e n3yuenus anreopbl U Haval
MaTeMaTHYeCKOT0 aHajin3a Ha YPOBHE CpeHEero oOiero oopazoBaHusi 0O0yyaroniuecs
MOJTy4at0T HOBBIM OMBIT PEIICHUS MPUKIATHBIX 3a7a4, CAMOCTOSTEIFHOTO MTOCTPOCHHUS
MaTEMaTUYECKUX MOJIeTICH pealbHBIX CHUTYallMd W WHTEPHPETANUU TOTYYECHHBIX
pEIIeHUH, 3HAKOMSTCS C MPUMEPAMH MaTEeMAaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HAyKe U B UCKYCCTBE, C BHIJJAIOIIMMHUCS MATEMATHUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.
VY4ebHblli Kypc anreopbl W HayaJl MaTeMaTHYeCKOro aHaimu3a oO0JajaeT
3HAYUTENIbHBIM BOCITUTATENIHBIM MMOTEHIIMAIOM, KOTOPBIA peau3yeTcs Kak uepe3
y4eOHbIN MaTepHa, CiocoOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TAK
U depe3 cHenuPuKy y4eOHOW IeATENBHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUTEIBHON KOHIIGHTPAIlMA BHUMAHUS W OTBETCTBEHHOCTH
3a TIONy4YeHHBIH pe3ynapTaT. B ocHOBe MeTonuku oOydeHHs anredpe U Hayaiam
MaTEeMaTHYECKOTO aHalIN3a JISKUT ACSITEIHOCTHBIN MIPUHIIAIT O0YUICHHS.

B cTpykType nporpammsl 1o anredpe 1 HauajgaMm aHajln3a BRIICISIOTCS CIEAYOIIne
COJIEP)KATEIPHO-METOANYECKHE JIMHUU: «Yucna ©  BeUMCHCHHS», «DyHKIUKA W
rpadbukm», «YpaBHEHUsS W HEpaBeHCTBa», «Hadama MaTeMaTHYeCKOTO aHaln3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEpKATEIbHO-METOJAUYECKUE JTUHUH
U3YyYal0TCsl Ha TPOTSHKEHUH JABYX JIeT OOydYeHHss Ha YPOBHE CpeaHero oOIIero
00pa30BaHMsl, ECTECTBEHHO JOMOJHSSA APYT APYyra U MOCTENEHHO HACHIIIAsICh HOBBIMU



TeMaMu U pazznenamu. JlaHHbBINH y4eOHBI KypcC SIBISETCS MHTErPaTHUBHBIM, MOCKOJBKY
oOBeauHSIET B ceOe COoJepKaHHe HECKOJIbKMX MAaTeMaTHYeCKUX TUCUUIUIMH: anreopa,
TPUTOHOMETPHS, MATEMAaTHUYECKUI aHAJIN3, TEOPU MHOKECTB U Apyrue. [lo mepe Toro
KaK oOydaroluecs: OBJIAJEBAIOT Bce 0Oojiee MIMPOKMM MAaTEMaTHYECKUM armnaparom,
y HHUX TMOCleAoBaTeIbHO (GOPMHUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEAJIbHOW CHTyalud, INPUMEHATh 3HAaHUS, MOJYyYEHHBIE
B Y4eOHOM Kypce «Anredpa W Hadaja MAaTeMaTHYECKOrO aHajau3a», IS PEelIeHUs
CaMOCTOATENbHO  C(HOPMYJIMPOBAHHOM  MaTeMaTW4YeCKOM  3aJaud, a  3aTeM
MHTEPHPETUPOBATH MOJYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAsT JUMHUS «YHClIa W BBIUKMCICHUS» 3aBEPIIACT
¢bopMUpOBaHHE HABHIKOB HCIOIB30BAHUS JEUCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HAayaTO Ha YpOBHE OCHOBHOro oOiiero oOpaszoBanus. Ha ypoBHe cpemnero oOriero
oOpa3oBaHMs 0c0O00€ BHUMAHUE yAEsAeTCs POPMUPOBAHUIO TPOUHBIX BHIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B CeOsl HUCIOJIb30BAHUE pPaA3MYHBIX (PopM  3amucu
JEHUCTBUTEIBHOTO YUCIIA, YMEHHE PAallMOHAIBHO BBINOJIHATE JEHCTBHS C HUMH, JE€NaTh
INPUKHUJKY, OLIEHWBATh pe3yibTaT. OOyuarouiecs Mmoixy4aroT HaBbIKU NPUOIMKEHHBIX
BBIYMCJICHU, BBITIOJIHEHUS JEUCTBUM C YMCIIaMHU, 3alMCAaHHBIMU B CTaHJApPTHOH opme,
VCII0JI30BAHMS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BEIPAKEHU.

ConepxxarenpHass JMHUS ~ «YPAaBHEHHsT W HEPaBEHCTBAa»  peaju3yercs
Ha MPOTSHKEHUU BCETO 00yUEHHUs Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl, TOCKOJIbKY
B KaXXJIOM pazJiese MporpaMMbl NMPEAYCMOTPEHO PELIEHHE COOTBETCTBYIOLIMX 3aad.
OOyuarolyecs: OBIAACBAIOT Pa3IMYHBIMU METOJAMU PELICHHUS IIeJIbIX, PallMOHAIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTENbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH,
HEpaBEHCTB U 1X cucteM. [loydeHHble yMEHHsI HCIIOIB3YIOTCS MIPU UCCIIEA0BAaHMH (DYHKLIUI
C TMOMOILBIO MPOU3BOAHOW, PEUIEHUU MPUKIAIHBIX 337ad M 3aJady Ha HAXOXKICHUE
HaMOOJbIIMX W HAMMEHBbIIMX 3HayeHuM (yHkuuu. JlaHHas coaep)karenbHas JIHHHS
BKJIFOYAET B ce0s Takke (PopMUpOBaHHE YMEHUN BBIMOJIHATH PacueThl MO (opMyiam,
peoO0pa3oBaHMsl LEJbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIPOKEHUM, a TaK)Ke BBIPAKEHUH, COAEpKAIIUX CTeNeHU U Jorapudmbl. braromaps
U3YUYECHHUIO  aire0panyeckoro Marepuaja IpPOUCXOAUT  JajbHeilllee  pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHUS 00y4Yaromuxcs, (POPMUPYIOTCS HABBIKU
JEAYKTUBHBIX pacCyX AeHUW, pabOThl C CHUMBOJIBHBIMH (OpMaMu, MpeaCTaBICHUS
3aKOHOMEPHOCTEN 1 3aBUCMMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa npeaiaraer
3 PeKTUBHBIC HHCTPYMEHTHI JUIsl PELICHHUS MPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 33134,
HaISHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenpHo-MeToauueckass JiuHUA  «DyHKIMM U Tpa@UKU»  TECHO
NeperuieTaeTcs ¢ APYTUMH JIMHUSIMU y4eOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICTIE
3alaeT  MOCJIEIOBAaTEIbHOCTh  M3yYeHUs]  Marepuana. VI3ydyeHwe  CTENEeHHOMH,
MOKa3aTeJIbHOM, Jorapu(pMUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOWCTB U
rpauKoB, HCHOJb30BaHUE (QYHKUMN i1 pElIeHHs 3a7ady U3 JIPYyrux Y4eOHbIX
MIPEAMETOB U PEANIBHOM )KU3HU TECHO CBSI3aHO KAK C MATEMAaTHYECKUM aHAJIU30M, TaK U



C pEIICHHEeM YypaBHEHHM W HepaBeHCTB. [Ipm 3TOM OO0bIIOE BHUMAHUE YACISICTCS
GbOpMHUPOBAHUIO YMEHUS BBIpaKaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY Pa3IduIHBIMH
BEIIMYMHAMHM, MCCIIEIOBATh MOJyYCHHBbIC (YHKIIMU, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEeJIbHOM JIMHUM HAlEJIeH Ha Pa3BUTHE YMEHHUW M HABBIKOB, IO3BOJISIOIIUX
BBIPAKATh 3aBUCUMOCTH MEXK/Ty BEIMYNHAMU B Pa3IMIHON (hOpME: aHATUTUYECKOH,

rpaduueckoii u cioBecHOM. Ero nusyuenue cnocoOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO
MBIILJIEHUS, CHOCOOHOCTU K 0000IIEHNUIO M KOHKPETU3ALUU, UCTIOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHass nuHusA «Havama wmaTeMaTMdeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKIATHBIX 3a1ad,
JIOCTYITHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh UCCIIEIOBATh U
CTpOouTh Tpaduku (YyHKIMMA, ONpENesaTh X HauOOJbIINEe U HAUMEHbIINE 3HAYCHUS,
BBIYHCIIATH IUIOMIAAU (QUTYp U OObEMBbI TeJl, HAXOJIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. CoaepkaTenbHas JUHUASL OTKPBIBAET HOBBIE BO3MOXHOCTH MTOCTPOCHUS
MaTeMaTUYECKUX MOJIETIEN PEalbHbIX CUTYAllNil, HAXOKJCHHS HAWJTY4IlIer0 PEIICHHS B
MPUKIAIHBIX, B TOM YHCIE COLUAJIbHO-’KOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMHM MAaTeMaTHYE€CKOTO aHajiu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(GbOpMaNIbHO-JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHM
pacro3HaBaTh MPOSIBJICHHS 3aKOHOB MAaTEMAaTHWKU B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaroiyecs y3HarOT O BBIIAIOIIMXCS pe3yibTaTaX, MOJTYYEHHBIX B X0/I€ pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxaTenpHO-MeToANYECKAasT JUHUSA «MHOXKECTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOXKECTB. Te0peTUKO-MHOKECTBEHHBIE NPEICTABICHUS
MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTMKd U TpeajararoT Haubosee
YHUBEPCAIBbHBIN S3bIK, OOBEIUHSIONIUN BCE PA3/Aeiibl MATEMATHKUA U €€ TPHIOKECHHH,
OHM CBSI3BIBAIOT pa3Hble MAaTeMaTUYECKHE IUCHUILUIMHBI B eauHoe 1enoe. [loatomy
Ba)KHO JIaTh BO3MOXXHOCTh 00YyUaroIeMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MAaTEMATHKHU U UCIIOJIb30BaTh €ro /I BhIPAKEHUSI CBOUX MBICIICH.

B yueb6HOM Kypce «Anrebpa v Hayalla MaTeMaTHYeCKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHYECKOTO MOJIETUPOBAHMS, KOTOPBIC MPU3BaHbI CHPOPMUPOBATH
HaBBIKM ITOCTPOCHHSI MOJICJIEN PEaJbHBIX CUTYyalHi, WCCIENOBAHUS OTUX MOJEIEN
C TIOMOINIBIO ammapaTa aiareOppl U MaTEeMaTUYECKOTO aHajiu3a W HWHTepHpeTaluu
MOJYYEHHBIX pe3yJibTaToB. Takue 3aJaHus BIUIETEHbI B KaXIblii W3 pa3/elioB
MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHal Y4eOHOro Kypca  MIUPOKO HCIOJIB3YETCS
JUIS. pelleHusl NPpUKIaAHbIX 3adad. [Ipu peleHnn peayibHbIX MPAKTUYECKUX 3aaad
oOydaroriecsi pa3BUBAIOT HAOIIOJATEIHHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCIOJIB30BAaTh aHANOTHUIO, 0000IaTh W KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh 1O (hOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHU3yeTCsl B MPOIECCe M3YUEHHUs BCEX TEM Yy4ueOHOro Kypca «Airebpa u Hayaia
MaTeMaTUYECKOr0 aHATU3a.

OO11ee yncI0 YacoB, PEKOMEHIOBAHHBIX JUIsl U3yUeHHUsl yueOHOro Kypca «Anredpa
¥ Hayajla MaTeMaTH4ecKoro anamu3an, — 170 gacos: B 10 kmacce — 68 yacos (2 gaca
B Henento), B 11 ximacce —102 gaca (3 yaca B HEZIelIHo).

B yuyeOnom maHe BeuepHeil mkonbsl mpu MY yderom ee crneuuuku Ais



u3zyuenus marematuku B 10, 11 u 12 kmaccax orBoautcs 204 vacos: B 10 knacce — 68
gacoB (2 gaca B Hejenmo), B 11 kimacce — 68 gacoB (2 yaca B Hezelnmo), B 12 kimacce — 68
4acoB (2 Jaca B HEJEINIO).



COAEPKAHUE OBYYEHMUA

10 KJIACC
Yuciia ¥ BBIYUCIECHUA

Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHBIC JApOOU, TPOLEHTHI,
OECKOHEUYHbIE NEPUOANYECKHUE IpoOH. Apu(pMETHUYECKHE ONEpPALMU C PAlMOHATBHBIMU
YucliaMu, peoOpa3oBaHUs YMCIOBBIX BhIpakeHui. [IpumeHenne npobeil U MpoLeHTOB
JUIS peLIeHUs PUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUHI U pEAIbHOM )KU3HU.

JleCcTBUTENBHBIE  4YMCJIA.  PanuoHaNbHBIE W MpPpAalMOHAIbHBIE  YHCIIA.
ApudmeTnueckue omepanud ¢ JCUCTBUTEIbHBIMU  uuciaamu. [lpulnrkeHHbie
BBIYMCIICHUS, TIPABUJIA OKPYTJICHHS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIYMCICHUM.

Crenenb ¢ nenbiM nokazareiaeM. CtaHgapTHas popMa 3amucH AEUCTBUTEIBHOTO
yucna. lcnonb3oBaHue mnoaxonaAmell (QopMbl  3amMCH  JIEHCTBUTENBHBIX  YHCEN
JUISL PELICHHS PAKTUYECKHUX 3a7a4 U MPEICTABICHUS TAHHBIX.

ApudmMernuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apupMEeTUYECKUMU
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOIO AapryMEHTa. APKCHUHYC, apKKOCHHYC,
aApPKTAaHI€HC YHCIIOBOI'O ApIyMEHTA.

YpaBHEHUA U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUYECKHUE (POPMYIIBI.

YpaBHeHUE, KOPEHb YpaBHEHUA. HepaBeHCTBO, pelienne HepaBeHeTBa. MeTo
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-pAIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUU U HEPABEHCTB.

Pemienne TpuroHOMETpUUECKUX YpaBHEHNU.

[IprMeHeHne ypaBHEHNH U HEPABEHCTB K PEIEHUIO MATEMATUYECKUX 3a/1a4 U 3a1a4
U3 Pa3IMYHbIX 00JIacTel HAYKU U pEeaIbHOM KU3HU.

DOyHKUMH U rpaduKu

Oyukuus, cnocodsl 3aaanus GyHkuuu. ['paduk yHkiuu. BzaumHo oOpaTHbie
GyHKIIH.

OO6nactb omnpezaesneHuss U MHOXeCTBO 3HaueHU O(ynkiuu. Hymum dyHkomm.
[TpoMexkyTKM 3HAKOTIOCTOSIHCTBA. YeTHBIE M HEUETHBIE (PYHKIUU.

Crenennas GpyHKUMS C HATYypajIbHBIM M LEJbIM MOKa3aTeneM. Ee cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTETICHH.

TpuroHomerpuyeckas OKpyKHOCTb, OIPEICTICHUE TPUTOHOMETPUUECKUX (PYHKIIUN
YHUCJIOBOI'O ApIyMEHTA.

Hauyana MmaTeMaTHYECKOIro aHAJIN3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUsS IOCJIEA0BATEIbHOCTEH. MOHOTOHHEBIE
TIOCJIEAOBATCILHOCTH.



Apudmernueckass W TreoMmeTpuueckas mporpeccur. beckoHewHO yObIBaroras
reomerpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccun. Dopmyina CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MIPOTPECCHH IS PEIICHUS
peaNbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoXecTBO, omepaluu Haja MHOXecTBamu. Jluarpammsl — Diinepa—Benna.
[IpyumMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO —amnmapara [Jjisi ONHCAHMsS  peajbHBIX
MPOIIECCOB U SIBJICHUM, TPU PELICHUH 33714 U3 IPYTUX YUCOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CleJCTBUE, 10KA3aTEIbCTBO.

11 -12 KJIACC

Yucsia v BbIYUCIEHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AeTMMOCTH LETbIX YUCET.
CreneHb € palmoHaANbHBIM MTOKa3aTeneM. CBOKMCTBA CTEIICHMU.
Jlorapudm uuncna. [lecsiTuuHbie U HATYpaIbHbBIE JTOTApU(MBI.

YpaBHECHUA U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKE€HUM, COAEPKALUX JIOTapU(PMBI.

[IpeoOpa3oBaHue BBIpOKEHUH, COAEpPXKAIIUX CTENEHH C  palUOHAaJIbHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUH. PemeHue NpuUKIagHbIX 3a4ad C  MOMOILIBIO
CUCTEMBI JIMHEWHBIX YPABHEHH.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprmeHenne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHIECKUX
3a/1a4 1 3a7a4 U3 Pa3IuYHbIX 00JacTel HAYKH U peabHOM )KU3HHU.

DOyHKUMH U rpaduKu

Oyukuus. [lepuonnueckue ¢yHkuuu. IIpoMexyTKu MOHOTOHHOCTH (DYHKIIHMH.
Makcumymbl 1 MUHUMYMBI QyHKIIMK. Hanbosnblliee 1 HaMeHblIee 3HaYeHne PyHKIUU
Ha MPOMEXYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

[TokazarenbHas u gorapudmudeckas GyHKIIMHA, UX CBOMCTBA U TpadUKu.

Hcnonp3oBanue rpadukoB GyHKITUAHN 715 PEIICHNS YPAaBHEHUHN U IMHEWHBIX CHCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMH JJIs  HUCCICIOBAHHUS  MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HMKAIOT MpH pEHIeHUH 3adad M3 JPYruxX Yy4eOHBIX
MIPEIMETOB U PEATILHOU KU3HU.

HavaJyia MaTeMaTH4eCKOI0 aHAIN3a
HenpepsiBable GyHKIIMH. MeToa UHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.
[IpousBognas ¢pyukiuu. ['eomerprueckuil 1 GU3NUECKUN CMBICIT IPOU3BOIHOM.



[IpousBoaHbie 3neMeHTapHBIX (DyHKUUNA. DOpMYIIbI HAXOXKIESHUS MPOU3BOTHON
CYMMBI, TPOU3BEICHUS U YACTHOTO (DYyHKLIUH.

[IpumeHeHrne TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIIMM HAa MOHOTOHHOCTH H
aKcTpeMyMbl. HaxoxkneHrne HanOobIIero 1 HANMEHBIIIETO 3HaUCHUs (DYHKIMHM Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOXKAEHUS HAMTYYILIEro peleHUs B TPUKIIAIHBIX
3aJa4ax, Juisd ONpeAesIeHUs] CKOPOCTH MPOLIecca, 3a1laHHOr0 (POpMYJI0H WU TPapUKOM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

WuTerpain, ero reoMeTpuueckuii 1 puandeckuil cmbici. Belunciienue nHTerpana
no popmyne Hetorona—JleitOnuma.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiaacce 00yyaromuiicss MOJTyYUT CIAEAYIONIUE MPEIMETHBIC
pe3yIbTaThI:

YucJia v BbIYUCICHHUSA:

OIIEpUPOBATh NOHATUSAMU: PAlMOHATIBHOE U AEUCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAs IpOOb, IPOLICHTHI;

BBINIOJIHATH apU(METUYECKHE ONEPALNH C PAlMOHAIBHBIMUA U JIEMCTBUTEIbHBIMU
YUCIIaMU;

BBIIMOJIHATH MPUOIMKEHHBIE BBIYMCIIECHUS, UCIIOJIb3YS IPABUIIa OKPYTJICHUS, 1eNaTh
IIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

OMepUpOBaTh MOHATUSAMU: CTENEHb C IIEJIbIM IOKa3aTeleM, cTaHAapTHas (Gopma
3aIUCU  JEUCTBUTENBHOTO 4YHUCJIA, KOPEHb HATypaJlbHOM CTENEHH, HCIOJIb30BaTh
MOAXOALLYI0 (POPMY 3aITUCH IEUCTBUTENBHBIX YUCEN AJI PEIICHUS MPAKTUYECKHUX 3a1a4
U IIPEACTABIICHUS JAHHBIX;

OIEPUPOBATh IOHATHUAMHU: CHHYC, KOCUHYC M TAaHI'€HC IIPOM3BOJIBHOIO YIUIA,
UCIIOJIb30BaTh 3aIlUCh MPOM3BOJIBHOTO YIJia 4epe3 OOpaTHble TPUTOHOMETPUUYECKUE

byHKIMH.

YpaBHEeHUS U HEPABEHCTBA:

OIIEpUPOBATH  IOHATUAMU: TOXKICCTBO, YpaBHEHHE, HEPABEHCTBO, LEIOE,
palMOHaIbHOE, HppalMOHAIBbHOE YpPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BBIMOJHATH NPEOOpa3oBaHMUsl TPUTOHOMETPHUUECKHX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS;

BBINIOJIHATh  MPEe0oOpa3oBaHUsl UEJIbIX, PALMOHAIBHBIX H  HUPPALMOHAIBHBIX
BBIPDQKEHUH W PEIIaTh OCHOBHBIE TUIIBI LEJBIX, PALMOHAJIBHBIX W HPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

IIPUMEHATh YPAaBHEHMS M HEPABEHCTBA Ul PELICHUS MAaTEeMaTU4YEeCKUX 3alay U
3aJlay U3 pa3IMYHbIX 00J1acTel HAyKU U peasIbHOM JKU3HMU;

MOJIETTUPOBATh PEAbHBIC CUTYallUUd HA SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
YPAaBHEHHUsI, HEPABEHCTBA II0 YCJIOBUIO 3a/a4M, MCCIEN0BaTh IOCTPOCHHBIE MOIEIU
C MCIIOJIb30BAHHUEM arlmapara aareopsl.



DOyHKUMH U rpapuku:

OMepUpOBaTh MOHATUSIMH: (QYHKIHUS, CHOCOOBI 3amaHus (GYHKIHMH, OOJACTh
OTIpEJICIICHHS] 1 MHOXKECTBO 3HAUeHUM (QyHKIMH, Tpaduk QyHKIMHU, B3aUMHO OOpaTHbIE
GbyHKIUY;

OTIEpUPOBATh TOHATHSIMHU: YETHOCTh M HEUYETHOCTh (DYHKIMH, HYyIH (DYyHKIHUH,
MIPOMEKYTKH 3HAKOITOCTOSTHCTBA;

MCIIOJIB30BaTh rpaduku PYHKITUH JIs PEIICHUS YPaBHEHU;

CTPOUTh M 4YHUTaTh TpaduUKK JHMHEWHOW (QYHKIUHU, KBaIpPATUUHON (PYyHKIUH,
CTETICHHOU (DYHKITUU C IIEJTBIM TTOKA3aTeIIeM;

UCIOJIb30BaTh Tpaduku GYyHKUIUNA JJIsl UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEN
IpU pELICHUU 3aJa4d U3 APYruX y4eOHBIX MPEIMETOB M pPeajbHOM KU3HU, BBIPAXKATh
dbopmyIamMu 3aBUCUMOCTH MEXK/Ty BEJIMYNHAMU.

Havayia MaTeMaTH4eCKOIo aHAIM3a:

ONepUpoBaTh  MOHATUSAMH:  IOCIEIOBAaTEIbHOCTh,  apupMeTHyecKkas U
reOMETPUYECKast IPOTPECCUU;

ONEepUPOBATh NOHATUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKAs IPOTrPeECCHs,
CyMMa OECKOHEYHO yOBbIBAIOIIEH reOMETPUUECKOMN MPOTrPECCUN;

3aJ1aBaTh M10CJIEJOBATEIBLHOCTH PA3IMYHBIMU CIIOCO0aMU;

UCII0JI30BaTh CBOKCTBA IIOCJIENOBATEIBHOCTE M TNPOrPECCHNA I  PELICHHUS
peanbHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:
ONIEPUPOBATH MOHATUSIMH: MHOKECTBO, ONIEPALIUH HAJ MHOKECTBAMU;
WCMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapaTr Jisi OMMCaHUS PEabHBIX
MPOIIECCOB U SIBJICHUM, MPU PELICHUM 3a7a4 U3 JPYTUX YUEOHBIX MPEIAMETOB,;
ONIEPUPOBATH MOHATUSIMU: OIPEICIICHUE, TEOPEMA, CIIEICTBUE, T0KA3ATEIbCTRO.

K xonmy oOydenns B 11-12 kyacce o0OydYaromIMiicss TMOJIYYUT CIIEIYIONTHE
peIMETHBICPE3YIbTATHI:

Yucjia 1 BbIYUCJIEHUA:

ONEPUPOBATH MOHATHUSIMU: HATYPAIBHOE, LIEJ0€ YHUCIIO, UCIOJIb30BATh MPU3HAKU
JIEJIMMOCTH TEJIBIX YHCEJ, PA3JIOKEHHE YHUCIIAa HA MPOCTHIE MHOKHUTEIH JJISI PEIICHUS
3aja4;

OINEPUPOBATH MOHATUEM: CTEIEHD C PALIMOHAJIBHBIM ITOKA3aTEJIEM;

OTNIepUpPOBaTh TMOHATHSAMU: JorapudMm ducia, ACCATUYHBIE U HATypaJIbHBIC
JorapupMsl.

YpaBHeHUs U HEPaBEHCTBA:

OPUMEHSTh CBOMCTBAa CTENEHU JUIsl MPeoOpa3oBaHUsl BBIPAXKEHHM, ONEpPUpPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YpPaBHEHHE W HEPABEHCTBO, pELIaTbh OCHOBHBIE THIIBI
[I0Ka3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITNOJIHSTH MPE0OPa30BaHUs BBIPAKEHUH, COAepKAIIUX JOrapupMbl, ONIEPUPOBAThH
HNOHATUSAMU: JIOrapU(PMUUECKOE YPAaBHEHUE M HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIbI



Jorapu(pMUYECKIX ypaBHEHU 1 HEPABEHCTB;

HaxOJIUTh PELIECHUS POCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

ONEpUpOBATh IOHATUSAMM: CUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ pEUICHHE,
MCITOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUS IPAKTUYECKUX 3a/1a4;

HAaXOAUTh PEIICHUS IPOCTEHUIINX CUCTEM M COBOKYIHOCTEH pPalMOHAIbHBIX
YPAaBHEHUH U HEPABEHCTB;

MOJEJIMPOBATh PEaJbHbIE CUTYyallMd HA SI3bIKE aiareOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U CHUCTEMBI M0 YCIOBHIO 3aJa4M, UCCIEA0BATh NOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BAaHUEM armrapara aareopsol.

DOyHKuMU U rpaguKu:

OTIEpUPOBATH MOHATUSAMU: MEpUOIuYecKas PyHKINS, TPOMEKYTKA MOHOTOHHOCTH
(GyHKIHMH, TOYKH HKCTpeMyMma (YHKIUMM, HauOoJibllleeé M HAaUMEHbIIEEC 3HAYEHUS
(GyHKIMHM Ha TPOMEXKYTKE, UCIOJIb30BaTh MX JUIsl MCCIe0oBaHUs (YHKLIHH, 3alaHHON
rpapuKoMm;

ONepUpoBaTh  MOHATHAMHU: TpaUKM  TOKa3aTeIbHOM,  JIorapu(pMUUECcKOM
U TPUTOHOMETPUYECKUX (YHKLIMMA, M300pakaTb MX HA KOOPAMHATHOM IIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHHS] YPABHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTHM TpaUKA JIMHEWHBIX YpaBHEHUU
Y MCIIOJIb30BATh UX JIJISl PELLICHUSI CUCTEMBI JIMHEWHBIX YPABHEHUM;

HCTIOJB30BaTh rpaduku (GYHKIUN SIS UCCIEOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH
U3 APYTUX Y4EOHBIX TUCIUILINH.

Havana maTeMaTH4eCcKOIo aHAJIM3A:

OTIepUPOBaTh TOHATHSAMU: HENpepbiBHAA (YHKIMS, NpousBoaHAs (DyHKIHH,
WCIIOJIb30BAaTh TEOMETPUUECKUN U (U3MUECKUI CMBICT MPOU3BOAHOU MJIA pPEIICHUS
3a1ay;

HAaXOJUTh TPOU3BOJHBIEC DJIEMEHTAPHBIX (YHKIUH, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO (DYHKITUI;

WCIIOJB30BaTh MPOU3BOJAHYIO MU HUCCIAENOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHMS K TOCTPOCHHIO IPAPUKOB;

WCMOJIb30BaTh TMPOMU3BOJHYK I  HAXOXIACHHS  HAWIY4YIIEro  PEUICHUS
B IIPUKJIAJHBIX, B TOM YUCJIE COLUMATBbHO-OPKOHOMUYECKHUX, 33/1a4aX;

OTIEPUPOBATh MOHATHUAMU: TIEPBOOOpA3HAS U UHTETPAJI, TOHUMATh TEOMETPUUYCCKUIM
1 (U3UYECKUI CMBICT MHTETPAJIa;

HaxOJIUTh TEPBOOOpA3HbIE DJEMEHTAPHBIX (YHKIMHA, BBIUUCIATH WHTErpPaj
no ¢popmyie Hetorona—JleitOnuna;

peliath TNPUKIAAHBIE 3aJadyd, B TOM YHCJIE COUUAIBHO-DKOHOMHUYECKOTO H
(bu3MUeCKOro XapakTepa, CpeICTBAMH MaTEeMAaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaumenoBanue paznena  |KonnuectBo OcHOBHOE coaiepKaHue OcCHOBHBIE BUJIBI ICSITEIBHOCTH
(Temnl) Kypca 4acoB 00yUarIIMXCs
MHoOXxecTBa pallMOHAIBHBIX 14 MHoOXxecTBO, onepanuu Hcnonb3oBaTh TEOPETUKO-

Y JEUCTBUTENBHBIX YNCEIL.
PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOKECTBaMu. JlnarpaMmmabl
Oiinepa—Benna.

Parmmonanbhpie uncia. OOBIKHOBEHHBIC
U JIECATUYHBIC APOOH, MPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKHUE APOOH.
Apudmernyeckue ornepanuu

C palMoOHaJIbHBIMU YUCJIAMU,
npeoOpa3oBaHus YUCTOBBIX
BbIpakeHuil. [Ipumenenue npodeit u
MIPOLICHTOB JJIsI PEIICHUSI TPUKJIIATHBIX
3a1a4 U3 Pa3IMYHBIX OTPACIIC 3HAHUI
Y peaIbHOM KU3HU.

JleHiCTBUTENbHBIC YHCIIA.
PanvionanbHble U UpparmoOHaIbHbIE
gucna. ApudMeTHIeCKre oneparun

C JEHMCTBUTEIILHBIMU YUCIAMH.
[TpuGnrmkeHHbIC BEIYMCIICHUS, IPaBUIa
OKpYTJICHUSI, PUKUJIKA U OLICHKA
pe3yibTara BHIYUCICHUH.

MHOKECTBEHHBII armapar

JUUISL OMIMCAHUS X014 PEIICHUS
MaTeMaTUYECKUX 3aja4, a TAKKe
peaIbHBIX MPOIECCOB U SIBJICHUM,

MIPU PELICHUU 33/1a4 U3 APYTUX
y4€OHBIX MMPEIMETOB.

OnepupoBaTrhb NOHATUSIMM:
palMOHATIBHOE YHCIIO, AEHCTBUTEIBHOE
9HUCJI0, OOBIKHOBEHHAS JPOOb,
JeCITUYHAsS APOOb, TPOLICHTHI.
BoinosHsaTs apudmeTndeckue
oTIepaIiy C PallMOHAIbHBIMU U
JEHCTBUTEILHBIMHU YHUCIIAMU;
MPUOJIMKEHHBIC BHIYUCIICHHS,
HCIIOJIb3Ysl MPaBUJIA OKPYTJICHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yJibTaTa BHIYMCICHUMN.
OnepupoBaTh NOHATUSIMMU:
TOXJIECTBO, YPABHEHUE, HEPABEHCTRO;




ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, perieHue
HEpaBEeHCTBA. MeTO/ NHTEPBAJIOB.
Pemenue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHCHUN U
HEPaBEHCTB

LEJI0€ U pallMOHAIIBHOE YPaBHEHUE,
HEPABEHCTBO.

BoinosHATH Npeodpa3zoBaHust LEIbIX
Y PAllMOHAJIBHBIX BBIPAXKCHUM.

PemiaTh OCHOBHBIE THIIBI LIETBIX
UPpaLMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB.

IIpumeHsATH pallioOHAIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL pELIEHUs] MaTeMaTHYeCKuX 3a1a4
¥ 33/1a4 U3 pa3IMYHbIX 00JacTel HayKu
Y PEAJIBHOM JKU3HU

Oyukuuu U rpapuku. CreneHpb
C LEJIbIM ITOKa3aTeIeM

OyHK1MSA, ciocoObl 3aAaHus (QYHKIUH.
B3aumuo obpatusie ¢pynkuuu. ['paduk
GyHKUIUU.

OO6nacTh onpeeseHnss U MHOXKECTBO
3HaueHui PpyHkuu. Hymu pyHkuumn.
[TpomMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHBIC U HEYCTHBIC (DYHKITUH.
CreneHsb ¢ HeJIBIM MOKa3aTeIIEM.
CrannmapTtHas ¢popma 3anmcu
JNEUCTBUTEIIBHOTO YUCIIA.
Hcnonb3oBanue noaxoasuieit Gopmbl
3aMMCH JIEHCTBUTETHHBIX YHCEIT

JUTSL pelIeHUs] TPAKTUYECKUX 3a/1a4

U TIPEJICTaBJICHUS JAHHBIX.

OnepupoBaTh NOHATUAMM: QYHKLIUS,
crocoObI 3aaHus GYHKIIMU, B3AaUMHO
oOpatHble PyHKIIUH, 00JIACTH
onpeaereHus] 1 MHOKECTBO 3HAUYEHUI
dbyHKuuu, rpadguk GyHKINUN; YETHOCTD
Y HEUYETHOCTh (DYHKIUH, HYJIH
(GYHKIIMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoInoHATH Npeodpa3oBaHus
CTENEHEH C IIeJIbIM IOKa3aTeseM.
Hcnonb30Bath cTaHAapTHYIO GOpMY
3aIKCH ACWCTBUTEIBHOTO YKCIIA.
DopMyIHPOBATH

U WTIOCTPUPOBATH rpaduvecKu




CrenenHas GyHKIHS C HATypaJIbHBIM
U eJIBIM mokasareieM. Ee cBolicTBa 1

rpaduk

CBOMCTBA CTEMEHHON (DYHKITHH.
Bripaxars ¢gopMy1amMu 3aBUCHMOCTH
MEXKy BETMYMHAMMU.

Hcnoab30BaTh HUPPOBHIE pecypChl
JUIS IOCTPOCHUS TpauKoB PyHKINUU

Y U3YUYECHHUSI UX CBOMCTB

ApudmeTnyeckuii KOpeHb
N—OM CTEIICHH.
HNppanyoHanbHbIe YpaBHEHUS
1 HEPABEHCTBA
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Apudmerruecknii KOpeHb
HAaTypaJIbHOU CTENEeHU. JlehCcTBUsA

¢ apuMETHUYECKUMH KOPHSIMHU N—Oii
CTEIICHHU.

Pemrenne nppanmoHanbHbIX ypaBHEHHAN
Y HEPABEHCTB.

CaoiicTBa u rpaduK KOpHS N-0if
CTEIIEHU

DopMyJINPOBATH, 32ANMCHIBATH

B CMMBOJINYecKoi opme

Y WIJIIOCTPUPOBATh MPUMEPaM#
CBOMCTBA KOPHs N-OM CTENICHH.
BoinoansaTs npeoOpa3zoBaHus
UPPALMOHAIBHBIX BBIPAXKEHUMN.
PemiaTs OCHOBHBIE TUIIBI
VUPPalMOHAIIBHBIX YPABHECHUN

Y HEPABEHCTB.

IIpuMeHATH NJIA peieHust
Pa3JIM4YHBIX 3224 UPPALIMOHATIEHBIC
YPaBHEHHUS U HEPABEHCTBA.
CtpouThb, yuTaTh rpaduK KOpHS N-0i
CTETICHHU.

HUcnoab3oBath nndpoBbie pecypchl
JUTs TOCTpoeHusl rpauKoB PyHKITHI
Y U3YUYEHHUsI UX CBOWCTB




@opMyJIbl TPUTOHOMETPHH.
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CI/IHYC, KOCHHYC U TAHI'CHC YU CJIOBOI'O

OﬂepI/IpOBaTb MOHATHAMM: CUHYC,

Tpuronomerpuueckue aprymeHTa. ApKCHHYC, apKKOCHHYC KOCHUHYC ¥ TAHT€HC IIPONU3BOJIBHOIO

YpaBHEHUS Y apKTaHT'€HC YMCIIOBOI'O ApTyMEHTA. yria.
Tpuronomerpruyeckast OKpy>KHOCTb, Hcnoan3oBars 3anuch
ONIPENEIICHUE TPUTOHOMETPUUECKUX IPOU3BOJIBHOTO yIJjla yepe3 00paTHbIE
(YHKLIMI YMCIIOBOTO apryMeEHTA. TPUTOHOMETPUUYECKUE (PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUYECKHE BoInosHATH peodpa3oBanus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUM.
TPUTOHOMETPUYECKUX BBIPAKEHUM. PemiaTe OCHOBHBIE THIIBI
Pelenne TpUroHoMeTpUYECKHUX TPUTOHOMETPUUECKUX YPABHEHUI
YPaBHEHUM

[locnenoBarenpHOCTH S) [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTh NOHSATUSIMH

U IPOrpeccuu

3a/1aHus OCIIEA0BATENbHOCTEMN.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoHeuHo yObIBaro1as
reoMeTpUYecKasi IPOrpeCcCHsl.

CyMMa GecKOHEUHO yObIBatOIIeH
reOMETPUYECKOU TPOTPECCUMU.
dopmyiia CI0KHBIX IPOLIEHTOB.
Hcnonbs3oBaHue Mporpeccuu

JUTSL peLIEHUsT peasIbHbIX 3aa4
NPUKIIAAHOTO XapakTepa

MOCJIE0BATENBHOCTD,
apudmMeTHIecKasi 1 reoMeTpudecKas
Iporpeccuu; 6ECKOHEYHO YOBbIBAIOIIASL
reoMeTpUYECcKasi IpOrpeccus, cyMma
OECKOHEUHO yOBIBaIOIIEH
reOMETPUUYECKOM POrPECCHUH.
3apaBaTh MoCIEq0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMH.
IIpumeHsaTsb GopmyJ1y CI0KHBIX
NMPOLEHTOB /IJI pelleHust 3a7a4

W3 pEAIbHOU MPAKTUKH

(C UCTIOJIB30BAHUEM KaIBKYJISATOPA).
Hcnoab30BaThb CBOMCTBA
MIOCJIEIOBATEIILHOCTEN Y IPOTPECCHUI




JUTS PEIICHUS peaTbHBIX 3a1a4
NPUKIIQIHOTO XapaKTepa

[loBTOpEHue, 0000I1IEHNE, 3 OcHOBHBIC IOHATHSI Kypca anreOpsl IIpuMeHATH OCHOBHBIE TIOHATHSI Kypca
CUCTEMaTHU3AIHS 3HAHUH U HayaJl MaTeMaTUYEeCKOTO aHaIu3a anreOpbl ¥ Ha4Yall MATEMaTHIECKOTO
10 xnacca, 0600mIEHNE aHauM3a Ui peuieHus 3a1a4
Y CUCTEMaTH3aIus 3HAaHUI U3 PeaIbHOM JKU3HU U IPYTUX
ITKOJTBHBIX TUCITUATIIINH
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

HanmenoBanue paznena  KoauuecTtBo OcHOBHOE coaiepKkaHue OcCHOBHBIE BH/IBI ACSITEIBHOCTH
(Temnbl) Kypca 4acoB 00yyJarommxcs
CreneHb ¢ pamOHaIbHBIM 22 Crenensp ¢ palmoHaIbHBIM DO opmMyJINpPOBATH, 32ANIMCHIBATH
MOKa3aTEeJIEM. nokasaresneM. CBOICTBA CTENEHHU. B CUMBOJINYeCcKoil popme
[TokazaTenbHast GyHKIUS. [IpeoOpazoBaHue BbIpaKEHHI, Y WJIIOCTPUPOBATH NIPUMEPaAMHU
[loka3aTenbHbIEC ypaBHEHUS COJIepIKalllUX PallMOHAJIbHBIC CTENIEHU. | CBOMCTBA CTEIICHHU.
1 HEPaBEHCTBA [Toka3arenbHble ypaBHEHUS IIpuMeHsATh CBOMCTBA CTENIEHU
Y HEpPAaBEHCTBA. JUTsl peoOpa30BaHUs BhIPAKEHUM.
[TokazarenbHas pyHKIUS, €€ CBOicTBa | POpPMYJIMPOBATH
u rpaduk Y WIJIIOCTPUPOBATH rpaduuecKu
CBOMCTBA NOKA3aTeIbHON (DYHKIIMH.
PemiaTbs OCHOBHBIE THUIIBI
MOKa3aTEIbHbIX YPAaBHEHUI
Y HEPABEHCTB.
HUcnoan3oBars ungposbie pecypesl
JUTsl TIOCTPOEHUSI rpaMKOB PYHKIUI
Y U3y4YEHUs UX CBOMCTB
Jlorapudmuueckast GyHKITHA. 22 Jlorapudm uucna. JlecaTuaabie D opmMyJINPOBATH, 32ANIMCHIBATH

Jlorapupmuyeckue ypaBHEHUS
Y HEpaBEHCTBA

¥ HaTypaJbHbIE JJOTapUPMBI.
[IpeoOpazoBaHre BeIpAKECHUM,
COJICpIKaIlUX JIoTapuMBbl.
Jlorapudgmuueckue ypaBHEHHUS
Y HEpaBEHCTBA.

B CUMBOJIMYECKOM (popme

1 WJIIOCTPUPOBATH IPpUMeEPaMu
CBOMCTBa Jiorapudma.

BbinosHAThL npeoOpa3zoBaHus
BBIPAKECHU, COJEPKAIINX JTOTapU(MBI.
®opMyIUPOBaATH




Jlorapudmuueckas GyHKIuUs, €€
CBOICTBa U rpadux

1 WITKCTPUPOBATh rpauyecku
cBOICcTBa JorapumMuueckoi GyHKINH.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX ypaBHEHU

Y HEPaBEHCTB.

HUcnoab3oBaTh HU(PPOBHIE pecypchbl
JUTsl TOCTpoeHUsI rpaduKOB PYHKITUIH

Y U3YYCHHS UX CBOICTB.
3HAKOMUTBHCHA C UCTOPHEN PA3BUTHS

MaTeMaTUKH
Tpuronomerpuueckue 19 Tpuronomerpuyeckue GyHKIUH, UX OnepupoBarb
(GyHKIMH U UX TpadUKH. CBOICTBa U rpauKu. NMOHAITHEM NleproanyecKas QyHKIHUS.
Tpuronomerpruueckue IIpuMepbl TPUTOHOMETPUUECKUX Crtpourp, aHAJIU3UPOBATD,
HEpPaBEHCTBA HEPaBEHCTB CPaBHUBATH IpaduKu

TPUTOHOMETPUYECKUX (DYHKIIUIA.
DopMyJIHPOBATH

Y WLJIIOCTPUPOBATh rpapuyecku
CBOMCTBA TPUTOHOMETPHUUECKUX
GyHKIMH.

Pewmiats npocrenmme
TPUTOHOMETPUUECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 1is
peleHns TPUTOHOMETPUYECKUX
HEPABEHCTB.




HUcnoab3oBaTh HU(PPOBHIE pecypchbl
JUISL IOCTPOCHUSI TpapuKOB PyHKIINIH
Y U3YYCHHUSI UX CBOVCTB

[ToBTOpEeHue, 00001ICHHE, 5 OcHOBHBIE TTOHSTHUS Kypca
CHCTEMATH3aIUs 3HAHHUI anreOpbIM Hayaja MaTeMaTHIECKOTO
anann3all xiacca, 00o0OmeHue
M CHCTeMAaTH3alus 3HaHUHI
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




12 kiaacce

HaumenoBanue pazgena  KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIE BUJIBI IESITENBHOCTH
(TembI) Kypca 4acoB 00yJaroImxcs
[IpousBoaHas. [Ipumenenue 24 HenpepriBabie GpyHkimn. Meton OnepupoBathb NOHATHIAMM:

MIPOU3BOJHOU

HHTCPBAJIOB IJIsI PCIICHUA HCPABCHCTB.

[IpousBoaHas pyHKIMY.
['eomerpuueckuii u pusnyeckuii
CMBICII IPOU3BOJTHOM.

[Ipon3BoAHBIE DIIEMEHTAPHBIX
bynkuuii. [IponsBoaHas CymMMmsl,
IPOU3BECHMSI, YACTHOTO (DYHKIIUH.
IIpumeHneHnne nponu3BOAHOM

K UCCIIEIOBAHUIO (DYHKIIMIA

Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIEro

Y HAaMMEHBIIIET0 3HAaYCHUS PyHKIINU
Ha OTPE3KE.

IIprumeHenune mponu3BOHOM

JUTSL HAXOKJICHUS HAWITY YIIIEeTO
pElICHUs B MPUKIIAHBIX 3a/1a4ax,
JUISL ONIPENIENIEHUSI CKOPOCTH ITpolLiecca,
3aJlaHHOTO (hOPMYIION MK TpadUuKoM

HenpepbiBHAs QYHKIMS; IPOU3BOIHAS
byHKIUU.

Hcnmoab30BaTh TEOMETPUYECKUN

U GU3MYECKUI CMBICI IPOU3BOIHOM
JUISL pEIICHUS 3a1a4.

Haxoautb npon3BoaHBIE
AJIEMEHTAPHBIX (PYHKIHM, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IIPOU3BEIACHNUS,
YaCTHOTO (DYHKIIMIA.

Hcenmoab30BaTh NPOU3BOIHYIO

JUTsL UccleA0BaHUs QyHKINU

Ha MOHOTOHHOCTB U 3KCTPEMYMBHI,
NPUMEHSATH Pe3yJbTaThl
HCCJIeA0BAHMS K IIOCTPOEHUIO
rpa¢ukoB. IlpuMeHATH TPOU3BOIHYIO
JUISl HAXO0KJICHUS] HAaWJTyqIlIero
penIeHus B IPUKIIAJAHbIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a/1a4ax.
3HAKOMHUTBCH ¢ UCTOPHEH PAa3BUTHS
MaTeMaTHYECKOT O aHAJIN3a




WHTerpan u ero npuMeHEHNs

[lepBoobpaznas. Tabnuia
epBOOOPa3HbIX.

Nuterpan, reomeTpudecKuii

1 (PU3UYECKUI CMBICII MHTErpaa.
Brruncnenue narerpana o popmyiie
Herorona—JleitOuunia

OnepupoBaTh NOHATUSIMU:
nepBooOpa3Hasi, THTErpal.

Haxoauth nepBooOpasHbie
AJIEMEHTApHBIX QYHKUUN; BBIYMCIAATH
uHTErpan no popmyJie Herorona—
JleitOnuIIA.

3HAKOMHUTBHCA ¢ HCTOPHUE Pa3BUTHS
MaTeMaTU4YeCKOTo aHaJIn3a

CucrteMbl ypaBHEHHUI
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CucTembl JIMHEHBIX YPaBHEHUI.
Pemenue npuknagspix 3ama4

C TOMOIIBIO CUCTEMBI INHENHBIX
YPaBHEHHUM.

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHAJIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTApU(PMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIHMA
JJIs1 PELICHUS] YPABHEHUN U CUCTEM.
[IpumeHenne ypaBHEHUN, CUCTEM

Y HEPABEHCTB K PEIIECHUIO
MaTeMaTHYECKHX 3a7a4d U 3a1a4

U3 Pa3IMYHbIX 00JIacTel HAyKU

Y PEaJIbHOW KU3HU

OnepupoBarh NOHATUSIMU: CUCTEMA
JMHENHBIX YPaBHEHUH U €€ PEIICHHE.
HUcnonb3oBaTh CUCTEMY JIMHEMHBIX
YPaBHEHUM JIsI pEIICHUS
MIPAKTUYECKHUX 3a]1a4.

Haxoauthb pemeHus NpoCTENIIMX
CHUCTEM U COBOKYITHOCTEHN
palMOHAIBHBIX YPABHEHUM

Y HEPaBEHCTB.

Ucnoan3oBath rpaduku GyHKIAN
JUISL PELICHNS] yPAaBHEHUM.
MoaeaunpoBarb peaibHbIE CUTYAIUU
Ha S3bIKE alireOpbl, COCTABIIATh
BBIPAYKCHUS, YPABHEHU S, HEPABEHCTBA
Y CUCTEMBI IO YCIIOBHUIO 33/1a4H,
HCCJIEI0OBATH OCTPOCHHBbIE MO EJIH
C MCMOJb30BaHMEM allapaTa ajreopbl




HaTypaJIBHBIG M O CJIbIC YU CJIa

HarypansHbie u niensie yncna
B 33J1a4aX U3 PEATbHOM KU3HHU.
IIpu3HaKKU 1ETUMOCTH LIEIIBIX YUCE

OnepupoBaTb NOHATHAMM:
HATypaJIbHOE YHCIIO0, LEJI0€ YUCIIO.
Hcnonb30BaTh NPU3HAKY IEIIUMOCTH
LEJbIX YHACE, Pa3JI0KEHUE YU CIIA

Ha MPOCTbIE MHOXKUTEIH JIJIsl PELLICHUS
3aj1a4

[ToBTOpEeHUE, 0000IICHUE,
cuCcTeMaTH3alus 3HaHU!
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OCHOBHBIC IOHATHS Kypca ajareopsl
¥ HaYaJI MaTEMATHYECKOTO aHAIIN3a,
000011IeHrE U CUCTEMATHU3AlINs 3HAHUI

Pemate npukiagnbie 3a1a4u

U3 pa3InYHbIX 00J1aCTe HAyKH

Y pEAIIbHOM KU3HU C IIOMOUIBIO
OCHOBHBIX MOHATHHA Kypca aire0pbl
Y Ha4aJl MaTeMaTUYECKOr0 aHaJIn3a.
Boi0upath onTUManbHbIE CIOCOOBI
BBIUYHCIICHUU.

Hcnoab3oBaTh AJ1s1 penieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PYHKIUI

U rpadMKOB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YYUEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJIBHAA 3AIIMCKA

Baxxnocth yueOHOro Kypca TE€OMETPUHM Ha YpOBHE CpEAHEro oOIIero
oOpa3zoBaHusi 00yCJIOBJI€HAa MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX U
MIPEAMETHBIX PE3YJIbTATOB OOYUYEHHsS TE€OMETPUM B HAIPABICHUU JIMYHOCTHOIO
pa3BuTHs oOyd4arommxcs, (GopMHUpOBaHUS (YHKIHMOHATBLHON  MaTeMaTHYECKOM

IPaMOTHOCTH, U3yUEHHUS IPYTUX YUEOHBIX NTUCIMIUIMH. Pa3BuTHE y 00yUaromumxcs
MIPaBUJIbHBIX MIPEACTABICHUN O CYIIIHOCTH U MPOUCXO0XKICHUN T€OMETPUUECKUX
aOCTpaKIIMii, COOTHOIIEHHH PEATbHOTO W WJACAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTU4YECKOW HAyKOW SIBJIEHUU U MPOLECCOB PEATLHOIO MUPA, MECTE TE€OMETPHUHU
B CUCTEME HayK M pOJIM MaT€MAaTHUYECKOr0 MOJEIIMPOBAaHUS B HAyYHOM MO3HAHUU U
B MIPaKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOI'O MUPOBO33PEHHUS O0YHAIOLIUXCSI, a
TaK)K€ KaueCTB MBILLIJICHHS], HEOOXOAUMBIX JUISl aJalTalliy B COBPEMEHHOM OOILIECTBE.
['eomeTpus siBisieTcss OTHUM U3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHUs, TaK KakK O0ECIeUYMBAECT BO3MOXKHOCTh M3YYECHHS KakK JUCIUILUIMH
€CTECTBEHHO-HAYYHOUW HAIPaBJIECHHOCTH, TaK U TyMaHUTApHOM.

Jlornyeckoe MbIIUIeHUE, (QOopMUpyeMOe TP M3YYEHUH OOYYaroIUMUCS
MOHATUMHBIX OCHOB T€OMETPUH U MOCTPOCHUU LIETIOUKHU JIOTUUECKUX  YTBEPKIACHUMN
B XO/I€ PEILICHUS TEOMETPUUECKUX 3a/1a4, YMEHHUE BbIIBUTATh U OMPOBEPraTh TMIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IIPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOT'O LIMKJIa,
B YaCTHOCTHU U3 Kypca QU3HUKHU.

YMeHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JAesATeNbHOCTH uyesjoBeka. OpueHTalus YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €0 COLUAIBHOrO ObITHS, (hOopMa OTpaKEeHHUS
OKPYAIOIIEr0 MHUPA, YCJIOBHE YCIICITHOTO MO3HAHUS M aKTUBHOTO MPeoOpa3oBaHus
JNEeUCTBUTENBHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSIET
pa3Hble BHJIBI y4eOHOM W  TPYAOBOM  JIEATENBHOCTH, SIBIACTCS  OJIHUM
U3 MPO(PECCHOHAIBHO BaXKHBIX KAYECTB, MOATOMY aKkTyajibHa 3ajada (HOpPMHUPOBAHUS
y 00ydYaromuxcsi MpOCTPAHCTBEHHOI'O MBILIUICHUSI KaK Pa3HOBHIHOCTH OOpPa3HOTro
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJATOTOBKE K MPaKTHYECKOMN
JEATEIIbBHOCTH 110 MHOTHUM HaIpaBJICHUSIM.

[{ens ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM YpOBHE
oOyueHuss — o0mieoOpa3oBaTebHOE M OONIEKYJIBTYPHOE Pa3BUTHE OOYyYaIOIIMXCS
yepe3  oOecreyeHWe  BO3MOXKHOCTM  MPUOOpPETEHUST U HCIOJIb30BAHUA
CUCTEMATUYCCKUX TE€OMETPUYECCKUX 3HAHUNA W JIEUCTBUM, CICIIMPUIHBIX TEOMETPUH,
BO3MOYKHOCTH YCIEIIHOTO TMPOJOLKEHHsSI 00pa3oBaHUsl MO CHEUUATBHOCTSM, HE
CBSAI3aHHBIM C IPUKJIIAIHBIM UCIIOIb30BaHUEM FT€OMETPUH.

[IpuopureTHbIMU  3amadyaMu  OCBOCHHS yueOHoro kypca «['eomerpum
Ha 0a3oBoM ypoBHe B 1011 kiaccax sIBISIOTCS:



(opMupoBaHUE MPENCTAaBICHHUS O TEOMETPUH KaK YaCTH MHPOBOU KyJIbTYphI H
OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIMM MUPOM;

(dopMupoBaHrE TPEICTaBICHUS O MHOTOTPAaHHMKAX W Telax BpAllleHUS Kak
O BAKHEWIIMX MATEMATHYECKUX MOJEIAX, IMO3BOJSIOIIMX OINMCHIBATH U HU3ydaTh
pa3HbIE SBJIEHUS OKPY’KAOIIEro MUPA;

(opMupoBaHHE yMEHMs pPACllO3HABAaTh Ha 4epTexkax, MOJEISIX U B PEATLHOM
MUpPE MHOTOTPAHHUKH U T€JIa BPALCHUS;

OBJIAJICHAE METOJAaMU pEUIeHUs 3a/Jad Ha IIOCTPOEHUS Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX (QUTYP;

dopmupoBanue yMEHUS ONEepUPOBAThH OCHOBHBIMH HOHATUSAMHA
O MHOTOI'PaHHHKAX U TEJAaX BPAIECHUs U UX OCHOBHBIMU CBOMCTBAMU;

OBJIaJICHHE AJFOPUTMAMH PELIEHUs OCHOBHBIX THUIIOB 3a/a4, (pOpMUpPOBaHUE
YMEHUSI TPOBOJUTh HECIOKHBIE JOKa3aTeJIbHbIE PACCYKIECHHUS B XOAE pELICHUs
CTEpPEOMETPUUYECKUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

pa3BUTHE MHTEJUIEKTyalIbHBIX M TBOPYECKUX CIIOCOOHOCTEN OOydaroumxcs,
MIO3HABATEJIbHOM  AKTHMBHOCTH,  HCCIIEJOBATEIbCKUX  yYMEHUH, KPUTUYHOCTHU
MBIILJICHUS;

(opMHpoBaHre (PYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUE paclo3HaBaTh IMPOSBIEHUS T'E€OMETPUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTyalUsAX U MpPU U3YYEHUU IPYTHX
y4eOHBIX  NPEAMETOB, MPOSIBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMyIUpOBaTh MX Ha S3bIKE T'€OMETPUM M CO3/1aBaTh I'€OMETPUUYECKHUE MOJEIH,
NPUMEHATh OCBOCHHBIM T'€OMETPUYECKUW ammapaT i pPElIeHHs] MPaKTHKO-
OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHUPOBATH U  OLEHUBATh  MOJYYEHHbIC
pE3ybTaThl.

OTAMYUTENHEHON  OCOOEHHOCTBIO MPOrpaMMbl 1O TE€OMETPUM  SIBISIETCS
BKJIIOYEHHE B KypC CTEpPEOMETPHM B Hauaje €ro M3y4yeHHs 3ajay, peniaeMbixX
Ha YPOBHE MHTYUTHMBHOIO TO3HAHUSA, M OINPEACIICHHBIM 00pa3oM OpraHU30BaHHas
paboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JJOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHUPYET NPOTEKAHHWE HMHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET
K JaJbHEHIIEMY U3YUYEHUIO IPEAMETA.

[IpeanouTenue OTHAeTCS HArISIAHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HHUs, TO
€CTh TEOPETUYECKME 3HAHMS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM  JeATENIbHOCTU. Pa3BuTHE IPOCTPAHCTBEHHBIX  MIPEACTABICHUN
y 00ydyaromuxcsi B Kypce CTepEeOMETPHM MPOBOJIUTCA 3a CUET pEIIeHUs  3aaady
Ha CO3JaHUE [MPOCTPAHCTBEHHbIX OOpa30B M 337a4 Ha ONEepUPOBAHUE
NpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3a TPOBOJUTCA C  ONOPOH
Ha HarJISAHOCTh, a OTIEpUpOBaHIEe 00pa30M — B YCJIOBUAX OTBJICUEHUS OT HATJISHOCTH,
MBICJIEHHOTO U3MEHEHHUS €0 UCXOIHOT'O COJIEP KaAHUSI.

OCHOBHBIMHU COJEpKATEIbHBIMU JIMHUAMU Yy4yeOHoro kypca «['eomerpus»
B 10-11 xmaccax saBustorcsi: «MHororpaHHukmn», «lIpsiMmple W MJIOCKOCTH
B IpOCTpaHCTBe», «Temna BpamieHus», «BEeKTOpbl 1 KOOPJIMHATHI B IPOCTPAHCTBEY.



dopMupOBaHKE JIOTHYESCKUX YMEHUN PACIIPEICTIAETCS HE TOIBKO TI0 COIEPIKATETbHBIM
JIMHUSAM, HO Y TI0 ToJiaM 00y4YeHHUs Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHus.

Conepxanne o00Opa30BaHHs, COOTBETCTBYIONIEE TMPEAMETHBIM pPe3yJIbTaTaM
OCBOCHHUS IIpOrpaMMbl II0 TE€OMETPHUH, paCIpPEeIEHHBIM II0 TrojaM OO0ydYeHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBIAJACHUE TEOMETPUUSCKUMH MTOHSATUSIMU
Y HaBBIKAMU OCYIIECTBIISJIOCH MOCIEAOBATEIFHO M MOCTYIATENIBHO, ¢ COOTIOIEHUEM
MIPUHIIAIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIMCH B OOIIMYIO CUCTEMY
TCOMETPUUYECKHUX TPEICTABICHUN 00yJaroNIuXcsi, paciipssi U yriayomsis ee, oopasys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3H.

OOmee yKcmo 4YacoB, PEKOMEHIOBAHHBIX JUISl HM3YyYEHHS Y4eOHOro Kypca

«I"'eometpus» — 102 yvaca: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11
kiacce — 34 gaca (1 4ac B Heaem0).

B yuyeObHoM maHe BeuepHedl mikonbel npu UY yderom ee cneuuduxu s
n3ydyenus mateMatuku B 10, 11 u 12 kmaccax orBoaurcsa 136 yacos: B 10 knacce —
68 gacoB (2 gaca B Heaemo), B 11 knacce — 34 yaca (1 gac B Hegenro), B 12 kmacce —
34 qaca (1 gac B Henem0).

COIAEPKAHUE OBYUEHUA

10 KJIACC

IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MTOHATHS CTEPEOMETPUH. ToUKa, MpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOECHUH CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3anmHOe pacnonokeHue nOpsAMBIX B NPOCTPAHCTBE: IMEPECEKAIOLIUECH,
napajuiesIbHbIE U CKpeIInBaromuecs npsamslie. [lapaninenbsHOCTh NPSIMBIX U INIOCKOCTEN
B MPOCTPAHCTBE: MApAJUICIbHBIE IPAMBIE B NPOCTPAHCTBE, IAPAJUICIBHOCTh TPEX
NPSAMBIX, MNapPAUIEIBHOCTh MNPAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMU
CTOPOHAMHM, yTOJ MEXKIY NPSIMBIMU B IPOCTpaHCTBE. [lapamiensHOCTh NMIIOCKOCTEN:
MapajyieJbHbIe TUIOCKOCTH, CBOMCTBA MapajulelibHbIX IUIOcKocTen. [Ipocreimme
POCTPAHCTBEHHbIE (UIypbl Ha MIOCKOCTH: TeTpadAp, KyO, mapaienaenune,
MMOCTPOEHHUE CEYEHUH.

IleprieHIMKYIAPHOCTh NMPSMOW M IUIOCKOCTH: NEPHEHIAUKYJISPHBIEC IPSAMBIE
B IIPOCTPAHCTBE, NPSIMBIE MMAPAIIIENbHBIE U NEPIIEHANKYJIIPHBIE K TUIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJISIPHOCTH NPSIMOU Y TJIOCKOCTH, TE€OpEMa O MPSMOU MEPIEHAUKYIISIPHON
IJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXIAY NPSIMOM U IIJIOCKOCTBIO, IBYTPAHHbBIN
yTOJ1, JIAHEWHBIA yIroJl ABYTPAHHOIO yriia. [IeprneHauKyIsip 1 HaKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JIO0 MJIIOCKOCTH, PACCTOSIHUE OT MPSIMOW JIO MJIOCKOCTH, MPOEKIUS (UTYPbI
Ha IUIOCKOCTh. llepneHauKyIapHOCTh MJIIOCKOCTEH: MPU3HAK NEPHEHIUKYJISAPHOCTU
JBYX IUIOCKOCTEHN. Teopema o Tpex eprneHauKyIspax.



MHororpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTbl MHOTOI'DAHHMKA, BBIIIYKJIbIE U
HEBBITYKJIbIE MHOTIOIDAHHMKH, pPa3BEepTKa MHOrorpaHHuka. lIpusma: nN-yrospHas
npu3Ma, TpaHU U OCHOBAHMsI NPU3MBI, MpsMas M HAKJIOHHAs NPU3MbI, OOKOBas M
IIOJIHAs TOBEPXHOCTH NpU3MBL. [lapamienenunen, mpsMOyroJIbHBIA MapaIeIeTTUIIE]

U ero cpoictBa. [lupamuma: n-yrojibHas mupamMu/ia, TpaHU ¥ OCHOBaHUE MTHPAMU/IBI,
OOKOBas W TOJIHAS MOBEPXHOCTh MHUPAMUJIbI, MPABWIbHAS U YCEUCHHAs MUpaMUa.
DyieMeHThl TNpu3Mbl W THUpamMuabl. [IpaBuUiIbHBIE MHOTOTPAHHUKHU: TIOHSITHE
MPAaBWJIBHOTO MHOTOIpaHHWKA, IpaBUJIbHAs TIpU3Ma M TpaBUJIbHAs THUpaMU/a,
MpaBUJIbHAS TPEYTOJbHAs MUPAMHUIAa U MPABWIBHBIN TeTpasap, kyo0. Ilpeacrarnenwue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTadAp, NOACKadIp U ukocasap. CeueHus mpu3Mbl
Y MIUPAMU/IBI.

CumMeTpuss B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTH. DJEMEHThI CUMMETPHUHU B MUpaMUIaxX, Napajieenuneaax, npaBuiabHbIX
MHOTOIpaHHUKAX.

Brraucnenne 31eMeHTOB MHOTOTPaHHUKOB: pedpa, auaroHanu, yrisl. [lnomans
OOKOBOW IIOBEPXHOCTH M IIOJHOM TIOBEPXHOCTH TIPSAMOW TMPU3MBI, IUIOMIA]Ib
OCHOBAHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH NpAMOM Mpu3Mbl. ITnomans 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH NPABUJIBLHOW NHUpaMUJIbI, TEOpeMa O IUIOIIaau
ycedeHHoM nupamuabl. [Tonstue 06 oobeMe. OO0beM MUpaMUIbL, TIPU3MBL.

I[Tomo6nple Tema B mpocTpaHcTBe. COOTHOMIEHHUS MEXKAY TUIOMIAISIMH
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TE.

11 KJIACC

Tesia Bpamenus

[unuaapuyeckass TOBEPXHOCTh, 00pa3yIolIUe UJINHIPUYECKON MOBEPXHOCTH,
OCh IMWIMHAPUUECKON moBepXxHOCTH. [{ymmHap: ocHOBaHMS U OOKOBasi TOBEPXHOCTb,
oOpasyroIas 1 oCh, IUIOIIAIb OOKOBOM U TIOJTHOM ITOBEPXHOCTH.

Konnueckast moBepXHOCTb, OOpa3ylolue KOHUYECKON IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHMYECKOUW MOBEepXHOCTU. KOoHyC: OCHOBaHUE W BepIMHA, 00pa3yroIias u
OCh, IUIONIAh OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUCHHBIM KOHYC: 00pa3yloline u
BBICOTA, OCHOBAHUS K OOKOBAasi IOBEPXHOCTb.

Cdepa m map: LEHTp, paauyc, OUaMETp, IUIOMIA[b TOBEPXHOCTU C(hepsl.
B3auMuoe pacnonokenue chepsl U IIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe,
IJI0IIAIb CEepPHI.

N3o0paskenure Ten BpalieHus Ha TIIOCKOCTH. Pa3BepTka UIuHApa U KOHYCA.

KomMOuHaruu Ten BparieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIN
okoJ10 cdepsl, chepa, BIMCaHHAsT B MHOTOTPAHHUK, UITH TEJIO BPAIICHUS.

[Tonsarue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeMe
MPSIMOYTOJIBHOTO TIapaJijIeNienunena u cieacTus u3 Hee. O0beM IUIMHAPA, KOHYCA.
O06neM mapa u miomaab chepsl.



[TogoGubie Tema B mpoctpaHcTBe. COOTHONMIGHUS MEXIY —TUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU MOA00HBIX TE.

Ceuenust mwMHApa (MapaJieIbHO U NEPHEHIUKYISIPHO OCH), CEUCHHSI KOHYycCa
(mapaienbHOEe OCHOBAHUIO U MPOXOIAIIEE YEPE3 BEPILINHY ), CEUYEHUS 111apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTtd U B nmpocTpaHcTBe. CJI0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HAa 4YMCIO. PasiiokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio napaiuienenunena. Pemenne 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpamu. [IpsiMmoyronbHas cucteMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatel Bektopa. [Ipocreiimme 3aqaun B KOOpAXHATAX. YTOJI MEXAY BEKTOPaMHU.
CkansipHOE€ MPOU3BEIACHNUE BEKTOPOB. BbIUWCIEHHE YTIIIOB MEXAy NPSMBIMH U
IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBII METO/ ITPH PELLIEHUMH T€OMETPUIECKUX 3a/ad.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce oOyyaromuiicss MOMYYUT CIEAYIOIINE
MIPEIMETHBIC PE3YIbTATHI:

OTIEpUPOBATH MOHATHUSIMHU: TOYKA, TIPsIMas, TINIOCKOCTB;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX TMPU pEHICHUU
TCOMETPUUYECKHX 3a/1a4;

OTICpUPOBATH MOHATHUAMH: MAPALICILHOCTh U MEPIECHIUKYIIPHOCTD MPSIMBIX U
TIOCKOCTEH;

KJIacCU(PUITMPOBAaTh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX H  IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTICpUPOBAThH MOHATHUSAMHU: JBYTPAHHBIA YTOJI, TPaHHW JABYTPAaHHOTO yria, peOpo
JBYTPAHHOTO yTJjia, TMHEHHBINA yroJl IBYTPAHHOTO yTia, FpajycHas Mepa JByTPaHHOTO
yTia;

OTepUPOBaTh TOHSATHUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH ¥  HEBBITYKIIbIH
MHOTOTPaHHUK, 2JIEMEHTBl MHOTOTPAaHHUKA, TTPABUIIHLHBIA MHOTOTPaHHHUK;

pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (MHpaMua, MpU3Ma,
MPSIMOYTOJIBHBIN Tapajuiesienuries, Ky0);

KJ1acCU(DUIIMPOBATH MHOTOTPAHHUKH, BBIOMpasi OCHOBAHUS IS KiacCU(UKAITUN
(BBIMTYKJIBIE U HEBBITTYKJIbIE MHOTOTPAHHUKHU, TTPaBUIILHBIC MHOTOTPAHHUKHU, TIPSIMBIC U
HAKJIOHHBIC TTPU3MBI, TAPAJIJICIICTIUIIC IBI ),

OTIEpUPOBATH MOHATUSMHU: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPaHHUKOB;

OOBSCHSTH MPUHITUITBI IIOCTPOCHUSI CEUCHU, UCTIONIb3YSI METO/I CIICIOB;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB METOJIOM CJIENIOB, BBIMIOJIHSTH (BBIHOCHBIC)
MJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEpXYy, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HAXOXKICHHE TeOMETPHUYECKUX BEJIMYMH 10 o0pasliaM WK
QITOpUTMAaM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKHE METOJbl TPU PEHICHUU



CTAaHAAPTHBIX MATCMATUYCCKUX 3a1d49 Ha BBIYHUCIICHHC paCCTOﬂHI/Iﬁ MCKIY IABYM:
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH OO0 INIOCKOCTU, MCKIY CKPCIINBAIOIMUMUCH
IPAMBIMH,

peuiaTth 3aJa4u Ha HAXOXKIACHHUC ICOMCTPHUYCCKHUX BCIWYHUH I10 06pa3uaM 501041
ajaroputMam, IpuUMCHAA HU3BCCTHBLIC AHAJIMTHUYCCKUC MCTOJbI IIpU PCIICHUU

CTaHIAPTHBIX  MaTeMaTHYEeCKHMX 3aJad Ha  BBIYUCICHHE  yIJIOB  MEKIY
CKPENIMBAIOIIUMHUCS TMPSIMBIMUA, MEXIY MPSMOHN U TUIOCKOCTHIO, MEXKTY TUIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB;

BBIUMCIISITH OOBEMBI W IUIOMIATH TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
UpaMua) ¢ MpUMEHEHHEM (DOPMyJI, BBIYHCIATH COOTHOIICHUS MEXTY TUIOMAISIMU
MOBEPXHOCTEH, 00beMaMH TTOT00HBIX MHOTOTPAaHHUKOB;

OTICpUPOBATH MOHATUSIMU: CAMMETPHSI B TIPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHN (QUTYPHI;

U3BJIEKaTh,  MPEOOPA3OBBIBATH u UHTEPNPETUPOBaTh  MHGOPMAIIUIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEJACTABICHHYIO Ha YepTekax U
pPUCYHKaX;

MPUMEHATh TeOMETpUYECKre (DAKTBI JUIsI PEIICHUSI CTEPEOMETPUIECCKUX 3ajad,
MPEANOJIaralouX HECKOJIBKO IIaroB PEIIeHUs], €CIIM YCIOBHS MPUMEHEHUST 3aJaHbl
B SIBHOU popme;

OPUMEHSATh  MPOCTEHIlIMEe  MPOTPpaMMHBIE  CPEICTBA UM DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

MIPUBOJANTH MPUMEPHl MATEMATHUYECCKUX 3aKOHOMEPHOCTEH B TIPUPOJEC M YKU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHN B UCKYCCTBE;

NPUMEHSTh TOJYyYCHHbIE 3HAHUS Ha TMPAKTUKE: AaHAIW3UPOBATH PEaAIbHbBIC
CUTyallu ¥ TPUMEHSTh HW3Y4YEHHBIE TIOHATHS B TMPOIECCE TOUCKA PEIICHHUS
MaTeMaTH4YeCKu C(HOPMYTUPOBAHHOMN MPOOIEMBI, MOJICTUPOBATH PEAIbHBIE CUTYAIlUU
Ha S3bIKE TEOMETPUH, WCCICIOBATh IOCTPOCHHBIE MOJACIHA C HCIOJIb30BaHUEM
TCOMETPUUYCCKUX TOHATHH W TEOpeM, afmapaTa ainreOphl, pemarh MPaKTHYCCKUE
3aJ1a4M, CBSI3aHHBIC C HAXOXKIECHUEM T€OMETPUICCKUX BEITMUHNH.

K konity oOyuenus B 11-12 kiacce oOyyaromuiics Hay4YuTCA:

ONEpUPOBATh MOHATHSMH: IIMIIMHIAPUYECKAs IOBEPXHOCTh, 0Opasyloue
UUJIMHAPUYECKON TOBEPXHOCTH, UUIUHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroliue
KOHHUYECKOH MOBEPXHOCTH, KOHYC, ChepruecKasi IOBEPXHOCTb;

pacno3HaBarth Teja BpaleHus (MUINHIP, KOHYC, cdepa U map);

OOBSACHSTH CIIOCOOBI MOJTYUYEHHUSI TeJl BPAIlCHHUS;

KJ1acCU(UIMPOBATH B3AMMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;
OMepUpOBaTh MOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa, IIApOBOM CIIOM, OCHOBAHHE IIAPOBOr0 CJIOS, BBICOTA IIAPOBOTO  CJOA,

IapOBOU CEKTOD;
BBIUMCIIATH 00BbEMBI U IIJIOLIAAN TOBEPXHOCTEN TEN BPAIEHUS, TE€OMETPUUECKHUX



TEJI C MPUMEHEHUEM (HOpMYT;

OIIEPUPOBATH TOHATHUSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B chepy M ONMCAHHBIHI
okoJ10 cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HWIIM TEJIO0 BPAIICHHUS,;

BBIYHCIISATh COOTHOIICHHS MEXKIy IUIOMAAIMH TIOBEPXHOCTEH M 0oO0beMaMu
IT0JIOOHBIX TEJI;

n300pakath w3ydaeMmble (UTYpBl OT PYKH H C TPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) IUIOCKHWE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBepXy, COOKY, CHI3Y, CTPOUTH CEUCHUS TEJ BPAIICHIS;

W3BJICKaTh,  WHTEPIPETUPOBATH u npeoOpa3oBeIBaTh  WH(OOPMAITHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OTIepUPOBATH IMOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS CIIOKCHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHHS
BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T;

NPUMEHSTH MPABUIIO MapaslIeTIenuIe/a;

OMepUpOBaTh MOHITUSAMU: JEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJd MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHApHbBIC
BEKTOPBHI,

HaxOJIUTh CYMMYy BEKTOPOB M TPOW3BEACHHE BEKTOpa Ha YHCIIO, YTOJ MEXIy
BEKTOpaMH, CKaJsIpHOE TMPOMW3BEICHHWE, pACKIaIbIBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpaM;

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

IPUMEHSTh TeOMETpUUecKre (PaKThl JUIsl pelIeHUs] CTEPEOMETPUUECKUX 3ajad,
MIPEAIOJIArafoIINX HECKOIBKO IaroB PEIICHUS, €CIIM yCIIOBUS IPUMEHEHUS 3aaHbI
B SIBHOU popme;

permarh TPOCTEUINE TEOMETPUUYSCKHE 3aJadd Ha MPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOTO METO/1a;

peraTh 3a7a4M Ha JOKA3aTeIbCTBO MAaTEMAaTHISCKUX OTHOIIICHUHN M HaXO0XKICHUE
TCOMETPUYCCKUX BEIUYMH IO oOpasliaM WM aJTOpUTMaM, MPUMEHSS H3BECTHBIC
METOJIbI MPY PEIICHUN CTAaHAAPTHBIX MaTEeMaTUYECKHX 3a]1a4;

MPUMEHSATh  MPOCTEHIME  MPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI IPH PEIICHUH CTEPEOMETPUUYSCKHX 3a]1a4;

MIPUBOJUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE M KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

NPUMEHATh TIOJYYCHHBIE 3HAHWA Ha TPAKTUKE: aHAJIU3UPOBATh peabHBIC
CUTyalli W TIPUMCHATh HW3YYCHHBIC TIOHATHUS B TIPOIECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYITHUPOBAHHOMN MPOOTIEMBI, MOJEIUPOBATH PEaTbHBIC CUTYaIllUU
Ha S3bIKE TEOMETPHH, HCCIIEIOBATh TOCTPOCHHBIC MOJICIH C HCIIOJIb30BaHHEM
TEOMETPUUYECKUX TIOHATHH W TEOpEeM, ammapara ajreOpbl, perarh MPaKTHYECKHe
3aJ1a4y¥, CBSI3aHHBIC C HAXOXKEHUEM T€OMETPUICCKUX BETMUHH.



npu



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue paznena  |[KonmnuectBo OcHOBHOE cofiepKaHne OcHOBHBIE BU/IBI JI€ATEILHOCTH
(Templ) Kypca 4acoB 00yJaronmxcst
BBeneHue B cTepeoMeTpHIo 20 OCHOBHBIE IOHATHS CTEPEOMETPHH: AKTYaJIU3UPOBATH (PAKThl U METOABI

TOYKa, TpsiMasi, MIO0CKOCTb,
npocTtpadcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUs
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IJIOCKOCTH, MepeCeKarouecs
OpsIMasivl TIIOCKOCTb.

3HAKOMCTBO C MHOTOI'PaHHUKAMU,
U300paK€HHEe MHOTOIPAHHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax. HauanbHble cBeieHus 0
KyOe 1 mupaMujie, uX pa3BEPTKU

n mojenn. CeueHus
MHOTOorpanHukoB.ITonsitue 06
aKCHOMaTHYECKOM TTOCTPOCHUH
CTEePEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

TUTAHUMETPHH, PEIICBAaHTHBIC TEME.
IMonyuats npencraBieHus

0 MPOCTPAHCTBEHHBIX UTYpaX,
pazouparth npocTeniime mpaBusia
U300paKEeHUS 3TUX PUTYP.
HN3o0paxaTh NpsMYIO U TIIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AJIEMEHTBHI.

JesaaTh pUCYHOK Ky0a, TUpaMHUIbI,
HAXOJUTh OMUOKHA B HEBEPHBIX
U300paxKeHUsX.

3HAKOMHUTBLCS C CCUCHHSIMU,

C METOJIOM CJI€/IOB; UCIIOIb30BATh
JUTSL TIOCTPOCHMSI CEYCHHS] METO/I
CJIEJIOB, KPaTKO 3aITUChIBATH IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3naBarhb BUJ] c€UECHUA




Y OTHOULICHUH, B KOTOPBIX CEYEHUE
JIenuT pedpa KyOa, HAXOIUTh TIJIOMIAh
CCUCHMUS.

Ucnoan3oBath nogodue npu
pEUIEHUH 3a/1a4 Ha TIOCTPOCHUE
CCUYCHHU.

3HAKOMUTBHCS C AKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYXKarolle 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX
Y TJIOCKOCTEN
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B3auMHOe pacnonoxeHue npsmbix
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
MapajiyIeIbHbIE U CKPEIIUBAIOIINECS
MpsIMBIE.

[TapayuiebHOCTB MIPAMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIC NPSIMbIC

B IIPOCTPAHCTBE; NapaAIIIEIbHOCTh
TPEX MPSAMBIX; NAPAJUIEIBbHOCTD
IIPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXKy NPSMBIMHU B TPOCTPAHCTBE.

AKTYaJIu3upPoOBaTh (PaKThl U METOIbI
TJIAHUMETPHH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

IlepeuncasiTb BO3MOXKHBIC CTIOCOOBI
PaCIIOJIOKCHUS IBYX TPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaTh onpenesieHue
CKPEIIUBAIOIITUXCS MPSMBIX,
bopMyTUpOBaThH MPU3HAK
CKPEITUBAOIINUXCS TTPSIMBIX

Y IPUMEHSTH €T0 TIPH PEIICHUN




[TapannenbHOCTh MIIOCKOCTEN:
IapajuIesIbHbIE TIIIOCKOCTH; CBOMCTBA
NapaJuIeNIbHBIX IIJIOCKOCTEN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(GuUryphl Ha TUNIOCKOCTHU: TETPASIP, KYO,
napajuleIeUIIe]; IOCTPOCHUE
CEeYEHUN

3a1ad.
Pacno3naBath npusmy, Ha3bIBaTh €€
AIIEMEHTBI.

CTpoutsb ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATTbHOU KU3HMU.
JlaBaTh onpeaeseHue
MapaAJIIEITbHOCTH MPSIMOM

Y IIJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICITIBHOCTH IPSAMOU

Y TIOCKOCTH, YTBEPKJIECHUE O NPSIMOU
MEPECEUYEHUS IBYX TIIOCKOCTEM,
MPOXOJSAUIMX YEPE3 NapaslieIbHbIE
MpSIMBIE.

Pemiares npaktuueckue 3a1adu

Ha MOCTPOCHUE CEUCHUU
MHOTOTPaHHHKA.

OO0BSICHATH Cllyyau B3aMMHOI'O
PACIIONI0KEHUS IIIOCKOCTEN.

/laBaTh onpeaesieHue rapauiesIbHbIX
IJIOCKOCTEW; MPUBOJAUTH IPUMEPHI




U3 pEaJbHOM KU3HU U OKPYKAIOIIEN
00CTaHOBKH, WJUTIOCTPUPYIOIIKE
MapajuieIbHOCTh MIIOCKOCTEM.
Hcnoan3oBath npusHak
NapajuieIbHOCTH JIBYX INIOCKOCTEH,
CBOMCTBA MAPAJIENBHBIX INIOCKOCTEN
IIPU PELIEHUY 33]1a4 Ha [IOCTPOCHHUE.
OO0BSACHATD, UTO HA3bIBACTCA
MapasuiesIbHbIM POEKTUPOBAHUEM

Y KaK BBIIOJIHSIETCS IPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

HN300paxaTs B napauienbHON
MPOEKIUU PA3TUYHbIE
reOMeTpUYECKUEe (PUrypBbI.
MoaeaunpoBarhb pealIlbHbIE CUTyallUuN
Ha S13bIKE T€OMETPHH, UCCIENOBATh
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAaHNEM IT'€OMETPUUECKUX
TTOHSTHH.

Hcnmoab30BaTh npu pelieHUH 3a1a4u
HA IOCTPOCHUE CEYEHU M TTOHATHUE
napajieIbHOCTH, TPU3HAKU

Y CBOMCTBA MapasuiebHbIX MPSIMBIX
Ha TUIOCKOCTHU




[leprieHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEN
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[leprieHAUKYISAPHOCTD MPSIMOU

Y TJIOCKOCTH: MEPIICHINKYISIPHBIC
MPSAMBIE B IPOCTPAHCTBE, MPSIMBIE
napajuielibHbIE U IEPIEHAUKYIISPHBIE
K IJIOCKOCTH, ITPU3HAK
MEPIEHAUKYIISIPHOCTH MIPAMOMN

Y IUIOCKOCTH, TEOpEMaA O MPSIMOU
NEPIIECHANKYJIIPHOU IIIOCKOCTH
[Tepnenaukynsp U HaKJIOHHBIE:
pacCTOsTHUE OT TOYKH J0 IIIOCKOCTH,
pacCTOsHHUE OT NPSIMOM 10 TUIOCKOCTH

AKTYaJIu3upoBaTh (PakThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YIJIOM MEX]y NEPECEKAIOIINMUCS
MPSMBIMH, CKPEITUBAOITUMUCS
MPSIMBIMH B TIPOCTPAHCTBE.

/laBaTb onpenejieHue
MEePICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJISIPHON

K IUIOCKOCTH.

Haxoautsb yriibl Mexay
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMU B KyOe
U IUpamuze.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYXkarolel 00CTaHOBKH,
WUTFOCTPHUPYIOLIUE
MEPIEHIUKYJISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHAUKYISIPHOCTD MPSMOK

K IJIOCKOCTH.

DopMyJIMPOBATH IIPU3HAK
MEPIEHIUKYJISIPHOCTA MPAMOM

U TUIOCKOCTH, IPUMEHSTH €ro Ha
MPaKTUKE: OOBSICHATD
NEPIEHIUKYIIPHOCTh pedpa Kyda

Y JUArOHAJIA €r0 IPaHu, KOTopas ero




HE COAEPKUT, HAXOUTh JIJIUHY
JMaroHainy Kyoa. BeIYuCISITh BBICOTY
MPABUWIBHOU TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHON
UpamMu/l 1o JJTMHAM peoep.

Pemars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYISIPHOCTHIO
IPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (DAKTOB

1 METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIEHAUKYIISIPOM U HAKIIOHHOMN

13 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha TIOCKOCTh. OOBSICHATS,
YTO HA3bIBAECTCSA PACCTOSIHUEM:

OT TOYKH J0 TJIOCKOCTH; MEXKIY
MapajyieIbHBIMU TUIOCKOCTAMU; MEXTY
MPSMOU U ITapaJuIeIbHON €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCTOSIHUS B IPOCTHIX
cllydasx B KyOe, mupaMue, npusme.
MopeaupoBaTh peajbHbIE CUTYAIUN
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJAEIN

C UCITOJIb30BAHUEM F€OMETPUUECKHUX




[TOHSITHH.

M cnob30BaTh Ipy PELICHUM 3a1a4 Ha
[MOCTPOCHHUE CEYEHHUN TEOPEMY
[Tudaropa, cBoMCTBA IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11  KJIACC

HanmeHnoBanue KonnyectBo| OCHOBHOE cozepKaHue OCHOBHBIE BU/IbI I€ATEIBHOCTHOOYYAIOINXCSI
paszena 4acoB
(Tembl) Kypca
YTIIBI MEXIY 10 VYTIBl B IPOCTPAHCTBE: YIOJI MEXKAY AKTYyaau3upoBaTh GaKkThl U METOABIIIIAHUMETPHH,
IPSIMBIMU 1 NPSIMOM U TIJIIOCKOCTBIO; IBYTPAHHBIN peJieBaHTHBIE TEME, TPOBOJIUTH AHAJIOTHH.
IJIOCKOCTSIMHU yTOJ1, IMHEHHBIN YroJl ABYTPAHHOTO JlaBaThb onpeaeieHue yria MexAaynpsMon U
yria. IUIOCKOCTBIO0, (POPMYJIMPOBATH TEOPEMY O TPEX
IleprieHIUKYJISPHOCTD IUIOCKOCTEM: NEPHEeHIUKYJIsIpax 1 0OpaTHYIO K HEM.
IPU3HAK [IEPIEHANKYJISIPHOCTH JBYX HaxoauTh yroa Mexmay OpsiMoi U MJIOCKOCTHIO B
iockocTell. Teopema o Tpex MHOT'OI'PAaHHHKE,PACCTOSIHUE OT TOYKH J10 ITPSAMOI
NEPHEHANKYIIPax Ha IUIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O TPEX

neprneHauKysipax. [lposoguteHa yeprexe
MEPIECHAUKYJIAP: U3 TOYKUHA NPSAMYIO; U3 TOYKH HA
IJIOCKOCTh. JlaBaTh onpeiesieHue ABYTPAHHOIO yTIJIa U
ero aeMeHTOB. OOBSICHSATh PAaBEHCTBO BCEX JIMHEWHBIX
YIJI0BABYTPAHHOTIO YIJIa.

Haxoauts Ha yepTexe ABYTPaHHBIAYTOJ MIPU pedpe
UPaMUbI, IPU3MBIL, ITAPATIIEIETIUIIEA.

JaBaThb onpeaeieHue yria MEXIYIUIOCKOCTSIMU.
JaBatp ompenejenue U (GOpPMYJIHMPOBATH MPU3HAK
B3aMMHO MEPIECHANKYJISIPHBIXIIIIOCKOCTEM.

HaxoauTtsb yriibl MEXy MJIOCKOCTSIMUB KyO€ U
MUPAMUJIE.

Hcnmoab30BaTh Npy pENIEHNN 33Ja4OCHOBHBIE
TEOPEMBI U METO/IbI TIITAHUMETPUA




MoaeanpoBaThb peajibHbIC CUTYaIlMWHA S3bIKE
T€OMETPHH, HCCJIeI0BATH IOCTPOCHHBIE MOJICIIH

C MCIIOJIb30BAHUEM I'€OMETPUUECKUXITOHITHH.
HMcnonb30BaTh IpU PENICHUM 3aa4Ha MIOCTPOCHUE
CeUeHHUU

COOTHOIIEHHUS B MPSIMOYTOJIbHOMTPEYTOJIbHUKE

MHOrorpaHHuKH

11

IToHATHE MHOTOTPAHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOI'OTPAHHUKU;
pa3BEPTKAMHOIOTPaHHUKA.

[Ipu3ma: N-yrosibHass npu3ma;

rPaHU U OCHOBAHHUS MTPU3MBI;
npsAMas U HaKJIOHHAs! TPU3MBI;

OOKOBas M MOJHAsI TOBEPXHOCTh
npusMsl. [lapamnenenunen,
IPSMOYTOJIbHBIWTIApAJUICIICTIUIIE] U

€ro CBOMCTBA

[Tupamua: N-yronapHas nupamMuia,rpaHu
¥ OCHOBaHUE MUPAMUIbI, OOKOBas U
TIOJIHASI TOBEPXHOCTh MUPAMHUJIBI,
MpaBUIbHAS U YCEUEHHASITUPAMU/IA.
DJIEMEHTBI PU3MbI U TUPAMU/IBI.
[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUJILHOIO MHOTOTPAHHUKA;
MpaBUJIbHAS MTPU3MA U IPaBUIIbHAS

AKTYyaJu3upoBaThb (HaKThl U METOABITUIAHUMETPHUH,
peJIeBaHTHBIE TEME, IPOBOAMTH AHAJIOTUM.
JdaBatb onpenesieHue

napajuiCjacrmIicia, pacnmo3HaBaTtb CrOBU/IbI U
HN3y4aTb CBOMCTBA.

JaBaThp ornpenesnaeHue NupaMuibl, pacno3HaBaTh
BU/JIBI TUPAMU/I, (POPMYITUPOBATH CBOKCTBA pedep,
rpaHed ¥ BBICOTHI PABUIIBHON MTUPAMHU/IBI.
Haxoaurnb muiomanb moJIHON

1 OOKOBOU MMOBEPXHOCTU NTUpamuibl.JlaBaThb
ompeesieHue YCEYCHHOW MMPaMU/Ibl, Ha3bIBaTh €€
JJIEMEHTBI.

DopMYyJIMPOBATH TEOPEMY

0 TUTOIIA I OOKOBOM MOBEPXHOCTU MPABWILHOMN
yCceueHHOM nupamuibl. Pemiarh 3a1aum Ha
BBIYHMCJIEHUE,

CBSI3aHHBIE C MUPAMHUIAMHU, a TAKKE3a4a4H HA
MIOCTPOCHHUE CEUCHU M.




JIMpaMua; MPaBUIbHAs TPEYTOJIbHAs
NUpaMUJa U PaBUIIbHBIN TETpadip; KyO.
[IpencraBiienne 0 MpaBUIbHBIX
MHOTOTPAHHUKAX: OKTa’Ap, NOAECKadIP
U UKOCadIp.

CumMmMmeTpus B IPOCTPAHCTBE:

CUMMETPHSI OTHOCUTENBHO TOUYKH,
PSAMOU, ITIOCKOCTU. DIIEMEHTBI
CUMMETPHUH B TUPAMUJIAX,

MMapauICIICITUIICAAX, ITIPABHUIIBHBIX
MHOI'OI'paHHHUKAx.

Brruncienue 351eMEeHTOB
MHOTOTPaHHUKOB: PeOpa, TuaroHasm,
yribL. [1nomaas 60K0BOM MOBEPXHOCTUHI
ITOJIHOW MMOBEPXHOCTH NPSIMOU ITPU3MBI,
IJTOIIA/Ib OCHOBAaHUH, TEOPEMAO
OOKOBOM MOBEPXHOCTU TIPSIMO TIPU3MBI.
[Tnomrans GOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABWIHHOM MUPAMU/IBI,
TeopeMa

0 TIoIIa 1 OOKOBOM MTOBEPXHOCTH
YCEUECHHOM UPaMUIbI

JlaBaThb onpejesieHne Ipu3Msbl,
PaCno3HABATh BUJIbI TPU3M,

n300paxarhb npu3Mbl Ha uepTexe. Haxoqurb
IO TIOJTHOM WM GOKOBOM MOBEPXHOCTHU
MIPU3MBIL.

N3yuats cooTHOIICHUS Diliiepa s uucia
pebep, rpaHelt U BepIIMHMHOTOTPaHHUKA.

I/I3yanb BHUABI ITPABUJIBHBIX MHOI'OTPAaHHHUKOB, UX
Ha3BaHUAHN KOJIMYCCTBO rpaHeﬁ.

I/I3yanb CUMMCTPHUIO MHOI'OT'PAHHUKOB.

Oﬁ"l)ﬂCHﬂTI), KaKHC TOYKHW Ha3bIBAIOTCsA
CUMMCTPUYIHBIMU OTHOCHTCIIBHO IIaHHOﬁ TOYKH,
HpHMOfIHJIH IINTOCKOCTH, YTO HA3bIBAIOT
OCHTPOM, OCbIO HMJIH IINIOCKOCTBIO CUMMCTPHHA

burypsl
IpuBoauTh NpUMepbI

CUMMETPHUYHBIX (PUTYDP B apXUTEKTYPE, TEXHUKE,
IIPUPOLE.

MogaeanpoBaTh peaibHble CUTYallUMHA SI3bIKE
T€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJETHU
C UCTIOJIb30BAHUEM I'€OMETPUUECKUXITOHATHH,
HCII0JIb30BaTh M0JI00Me MHOTOTPAaHHUKOB




OO0BeMBI
MHOTOTPaHHUKOB

[MToustue 006 00beme. O0OBEM
TUPAMHU/TBI, TIPU3MBI

. AKTYaIM3upOBaTh ()aKThl U METO/IbI
IUTAaHUMETPUH, PETIEBAaHTHBIE TEME.
OO0BbsACHATDH, KaK U3MEPSIOTCA 00BEMBI TEL,
IIPOBO/IS AHAJIOTUIOC U3MEPEHUEM TUIOLIAACH
MHOTOYTOJIbHUKOB. @OpMy./1HpPOBaTH
OCHOBHBIE CBOMCTBa 00BEMOB.

N3yuaTs, BBIBOAUTH GopMYJIBI 00bEMA
IIPSAAMOYTOJIBHOIO MapajljIesIeNUIeaa, IIPU3MbI U
ITAPAMHUIBL.

BbruncasaTs 00beM IPU3MBbI U TUPAMUIBI IO UX
aneMeHTaM. [lpumMeHsaTh 00beM Ui pereHus
CTEPEOMETPUYECKUX 3a/1a4 U I HAXO0XKACHUS
r€OMETPUYECKUXBEIIMYHH.

MozaeaupoBaTh peajlbHbIE CUTyallMAHA SI3bIKE

reoMCTprH, HCCJIEA0BATDb ITOCTPOCHHLIC MOACIIN
C UCIOJIb30BAHUEM I'COMCTPHUICCKHUX TTOHSTHI

[ToBTOpEHME:
CEUCHUS,
pPACCTOSHUS U
YIJIbI

[locTpoeHue ceueHni B MHOTOIPAHHUKE.

Brluncnenne pacCTOSHHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH JI0 PSIMO,
OT TOYKH JI0 TUIOCKOCTH; MEKIY
CKPEIIMBAIOIINMHUCS MPSIMBIMHU.
Brruncnenue yrioB: MEXIy
CKPEILMBAIOIIAMUCS IPAMBIMUA, MEXKIY
IIPSAMOM U TUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXKIY TIIOCKOCTSMHU

CTpouTh ceueHre MHOIOTpaHHUKA METOOM
CJIEJIOB.
JlaBaTh onpejeeHne PacCTOSHUS MEXY

burypamu.

Haxoauthb pacctosiHue MexAy napauiebHbIMUA
IIOCKOCTSIMH, MEXKY TIJIOCKOCTBIO U
MapaJyICIbHON IPSAMOM, MEXKITY
CKpEIUBAIOMUMUCS NPSIMBIMU. CTPOUTH
JIMHEWHBIA yTroJl JBYTPAaHHOTO YTJIa Ha YepTEkKE
MHOTOTPAHHHUKA U HAXOJIUTh ETOBEJIMYHHY.




Haxozme YIibl MCXKAY INNIOCKOCTSAMU B
MHOT'OI'paHHHUKax

OBILIEE
KOJIMYECTBO

YACOB I10
[TPOI PAMME
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12 KITACC

HanmvenoBanune  KosmuecTBo OcHOBHOE coJiepKaHue OcHOBHBIE BUJIBI JIEATEITLHOCTU
paszaena 4aCOB 00yy4aromuxcs

(Tembl) Kypca

Tena Bpamienus 12 Cdepa u map: ueHTp, paauyc, AKTYyaau3upoBaTh GaKkThl U METO/bI

JMaMeTp; TIIOIAAb TOBEPXHOCTH
cheprl. BzauMHOe pacnonokeHue
cdephl U III0OCKOCTH; KacaTeabHas

MJIOCKOCTh K cpepe; Tuiommaas cepsl.

N3o6paxkenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEIEBAHTHBIE TEME, POBOAUTH
aHaJIOTHH.

JlaBaTh onpenesaenus chepsl U mapa,ux HeHTpa,
paauyca, TnaMmeTpa.

Omnpeneasitb chepy Kak QUrypy BpalleHHs
OKPY’KHOCTH.

HccaenoBath B3auMHOE

pacnoJiokeHue cepbl U II0CKOCTH, IBYX cep,
WIJIIOCTPUPOBATh 3TO HA YEPTEXKAX U
PUCYHKaX.

DopMyJIUPOBATH ONPEICIICHUE KACATEIbHON
IUIOCKOCTH K cpepe,CBOICTBO U MPU3HAK
KacaTeJIbHOM IUIOCKOCTH.

3HAKOMUTBCSH C T€0JIC3UUECKIUMU JIMHUSIMHU Ha

cthepe




[{unuHapruyeckasi MOBEPXHOCTD,
oOpa3yrolue HUINHAPUIECKON
MOBEPXHOCTH, OCh IIWJIMHIPUYECKOU
noBepXHOCTH. [{unuHap: ocHOBaHuUsA
1 OOKOBasi IOBEPXHOCTb,
oOpa3yromias U 0Ch; TUIOIIAIb
OOKOBOI 1 TIOJIHON TTOBEPXHOCTH.
N3o0paxkenue nuiIvHaIpa

Ha TUI0CKOCTH. Pa3BepTka nuinnHapa.

Ceuenus nunmHapa (TUIOCKOCTHIO,
MapaJyICTIbHON WU
NEPICHIUKYIISIPHON OCH ITUJIMH]IPA)

O0BbSACHATDH, YTO HA3BIBAIOT HUIIMHIPOM,
Ha3bIBATh €r'0 DJIEMCHTEHI.

N3yuaThb, 00bACHATD, KaK MTOJTYYUTh LIWJIUHIP
IyTEM BPAILCHUS MTPSAMOYTOJIbHHUKA.
BoIBoAMTE, HCIO0/IB30BATH (YOPMYJIBI TS
BBIYMCJICHHUS TUIONIAA OOKOBOM MTOBEPXHOCTH
OWJIMHIIPA.

HN3yuartsb, pacno3HaBaThb pa3BepPTKy HWJIHHIPA.
N300paxaTh HWIMHAP U €T0 CCUCHUS
TTOCKOCTBIO, TPOXOIAIIECH YEPE3 €r0 OCh,
rapajuieIbHON WM NEPIICHAUKYISIPHOU OCH.
HaxoauTsb miomaam 3TUX CEYSHUM.
MopgeaupoBaTh peajbHbIC CUTYAIlUUHA SI3bIKE
T€OMETPHUH, HCCJIEI0BATH IOCTPOCHHBIE MOJICIIH
C UCTIOJIb30BAHUEM T€OMETPUUECKUX TTOHATHI

Konunueckas noBepxXHOCTb,
oOpasyroIme KOHHIEeCKOH
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHOBaHME U BEpLIMHA,
oOpazyrolias U OCh; TUIOIA b

OO0BSICHATD, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JIEMEHTHI.

N3yuaTh, 00bACHATH, KaK MOJIYYUTHKOHYC
MyTEM BpAILICHHS IPSIMOYTOJIBHOTO
TPEYTOJbHUKA.

M300paxkaTh KOHYC U €r0 CEYEHUs MIIOCKOCTHIO,
IIPOXOIALIEN Yepes3 OCh,U INIOCKOCTHIO,
MEPIIEHAUKYJISIPHON K OCH.




OOKOBOM 1 TIOJIHOW TTOBEPXHOCTH.
VYcedyeHHbIl KOHYC: 00pa3yrolye
U BBICOTA; OCHOBAHUS U OOKOBast
MOBEPXHOCT.

I/I306pa)KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BepTka KoHYCa.

CeueHnus koHyca (MIIOCKOCTBIO,
napasuieIbHON OCHOBaHUIO,

U TUIOCKOCTBIO, TPOXOISALIEH
yepe3 BEPIINHY)

N3y4aTh, pacno3HaBaTh pa3BepTKy KOHycCA.
BoIBOAUTH, HCN0JIB30BATH GOPMYIIBI IS
BBIYMCIICHUS TUIOAA OOKOBOM MOBEPXHOCTH
KOHYca.

Haxoauth rionaay ce4eHuu, MpoOXOoasmx
Yyepe3 BEPUIMHY KOHYCAWIN MEPHEHIUKYISPHBIX
€ro OCH.

O0BACHATD, KAKOE TEJIO HA3bIBACTCAYCEUCHHBIM
KOHYCOM.

N3y4yarhb, 00bACHATH, KAaK €r0 MOJYYUTh ITyTEM
BpalllcHUs MPSMOYTOJIbHOW TPaICIUH.
BbIBoaAMTH, NPUMEHATH GOPMYITY IS
BBIYUCJICHUS TIJIOIIAI1 OOKOBOM MOBEPXHOCTH
YCEUYEHHOI'0 KOHyCa

KomOuHarus ten BparieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIN 0KOJIO cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK WJIH

B TEJIO BpAIllCHUS

AKTYaJaTu3upPoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME, TPOBOIUTH
aHaJIOTHUH.

Pemarts crepeoMeTpuyeckue 3a1a4u,CBI3aHHbBIC C
TeJIaMU BPAILICHUS, TOCTPOSHUEM CEUCHUM Tell
BpaIllCHUsI, C KOMOMHAIIMSAMHU TeJ BpaIleHus

Y MHOTOTPaHHUKOB Ha HAX0XKJIEHUE T€OMETPUUECKUX
BEJINYMH.

Hcnmonb30BaTh IpU PEIICHUN CTEPEOMETPUUECKUX
3a/1a4 MJIAaHUMETPUIECKUE (PaKThl U METOAbI3aaun
Ha BBIYHUCJICHUE U IOKA3aTEIbCTBO.




MOIle.]'II/IpOBaTb PCaJIbHBIC CUTYAlIUWHA A3BIKC
recoMCTprH, HCCJIEA0BATDb ITOCTPOCHHBIC MOACIIN
C UCIIOJIb30BAHHUEM FCOMeTpI/I‘-ICCKI/IXHOHﬂTI/Iﬁ

OO0BEMBI TET

[Tonsitue 06 o0beme. OCHOBHBIE
CBOMCTBAa 00BHEMOB TEI.

O6bem muIMHapa, Konyca. O0bem
niapa v miomaab chepol
[TomoGHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXKTY
TUIOMIAASIMU TTIOBEPXHOCTEH,
o0beMaM U TTOJI00HBIX Te

AKTYaJIu3upPoOBaTh (PaKThl ¥ METOIbI
IJIAHUMETPHH, PEIICBAHTHBIC TEME, POBOIUTH
aHaJIOTHH.

BoiBOAUTD, HCNO0JIB30BATH GOPMYJIBI 0OHEMOB:
MIPU3MBI, IWJIMHIPA, TUPAMUIBI, KOHYCA; YCEUCHHON
UpaMUbl U yCEUEHHOTO KOHYca.

PemaTh crepeomMeTpruyeckue 3a1a4m,CBI3aHHBIE C
BBIYHCIIEHHEM 00beMOB.POPMYIHPOBATH
OIPEJEIIEHHUE IAPOBOr0 CETMEHTA, IIAPOBOTO CJIOA,
1IapOBOI0 CEKTOPA.

IIpumeHATH GOPMYJIIBI 1151 HAXOXKACHUS

00BEMOB IIAPOBOTO CErMEHTA, IIapOBOI0

ceKkTopa

PemaTh cTepeoMeTprUueCKHE 3a1a4H,CBI3aHHBIC
¢ 00BEMOM T11apa U TUIOMIAAbI0 ChEpHI.
MopeaupoBaTh peaabHbIC CUTyaIllMUHA S3BIKE
TCOMETPHH, UCCIIEIOBATH IMTOCTPOSHHBIE MOICIN
C MCTIOJIb30BaHUEM T€OMETPUUCCKUX TTOHSITHM.
AKTYaJIu3upPoOBaTh (GaKkThl ¥ METOJIBI
IJIAaHUMETPHH, PEIICBAaHTHBIC TEME, IPOBOIUTH
aHaJIOTHH.




Pemath cTepeoMeTpHUCCKUE 3aadM, CBSA3aHHBIC
C COOTHOIICHHEM OOBEMOB W TOBEPXHOCTEH
MOI00HBIX TEN

B IPOCTPAHCTBE.

MopaeaupoBaTh peaabHbIC CUTYAIlMUHA S3bIKE
T€OMETPHUH, UCCIICTOBATH IOCTPOCHHBIE MOJICITH

C UCIIOJIb30BAHUEM T'€OMETPUUCCKUXTTOHSTUH

BekTopsl
KOOpJIMHATHI B
MMPOCTPAHCTBE

10

BekTop Ha i10CKOCTH U B
npoctpancTBe. CII0KEHUE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOPA HA
yucino. Pazmoxxenue BEKTOpa 1o Tpem
HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio
napasuienenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IIPABUII
JIEVCTBUIIC BEKTOPaMHU
[IpsAsmoyronpHas cuctema KOOpINHAT

B npoctpancTse. KoopauHarsl
BekTopa. [Ipocreitmue 3a1aun B
KOOpJHUHATaX. YTOJ MEXKIY
BekTopamu. CkansipHOe

ITPOU3BEICHUE BEKTOPOB.

Brruncienue yrioB MexX1y NpsIMbIMA
Y TJIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBIA METOJ ITPU
pELIEHNN T€OMETPUUECKUX 3a/1a4

AKTYaJTU3UPOBATH (PAKThl U METOJIbI TUITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.

OnepupoBarb NOHATHEM BEKTOP B IPOCTPAHCTBE.
®opmyMpoBaTh MPABUIIO Napajuiesienuneaa npu
CJI0’)KEHUUBEKTOPOB.

Cxi1aibIBaTh, BBIYUTATH BEKTOPBI, YMHOXKATh
BEKTOP HA YUCJIO.

HN3yyaTh OCHOBHBIE CBOMCTBA 3TUXONEPALIUM.
JaBathb onpeaeneHre NpsiMOyTroJIbHOMCUCTEMBI
KOOPJUHAT B IIPOCTPAHCTBE.

Bbipa3uTh KOOpJIUHATHI BEKTOPAYEPE3
KOOPJUHATHI €r0 KOHILIOB.

BbiBOAMTH, HCNIOJIB30BATH (POPMYJTYJJIMHBI
BEKTOPA U PACCTOSIHUS MEXKY TOUKAMMU.
BoipaxaTh CKaIsApHOE MPOU3BEACHUEBEKTOPOB
yepe3 UX KOOPAUHATHI, BEIYUCIISTh YOI MEXKTY
JIBYMSI BEKTOPAMHU, ABYMsI IIPSMBIMHU.




Haxoaursb yron Mexay npsimMon

Y TUIOCKOCTBIO, YTOJI MEXIY JBYMS
IJIOCKOCTSIMU AHAIUTUYECKUMHU
METOAMH.

BeIBOAMTSE, HCIIOJIB30BATH (POPMYJIY
pPAcCCTOSIHUSA OT TOYKH J0 INIOCKOCTH

IloBTOpenue, U OcHoBHbIC DUTYPHI, (DaKTHI, TEOPeMBbI | PemaTh npocreiiime 3a7aui Ha HaX0XKICHUE JIUH k
o0oOmieHue 1 Kypca IUIaHUMEeTpUHU. 3a/1auul YTJIOBB T€OMETPUIECKHX (PUTYpaX, TPUMEHSTD
CHCTCMATISANIA IJIAHMMETPHHU U METOBI HX teopemy Iugaropa,TeopeMbl CHHYCOB M KOCHHYCOB.
SHaHH pelIeHus. HaxoauTth momaas MHOTOYTOJIbHUKA,KPYTa.
OcHoBHBIE QUTYPBI, PaKThl, TEOpeMbl | Pacnmo3HaBaTh mogo0HbBIE (GUTYPHI,HAXOIUTh
Kypca CTEpEOMETPHH. 3aJauu OTHOUIIEHHS JIMH U IUIOIIAICH.
CTCpEOMETPUMN 1 MCTOAbI MX Hcnoab30BaTh Ipy peLICHUN
peHICHUA CTEPEOMETPUUECKUX 3a71a4 (PaKThl U METOJIbI
TJIAHUMETPUU
OBIIEE 34
KOJIMYECTBO
YACOB IIO

I[TPOI'PAMME




OEJNEPAJIBHAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIIMCKA

VYuebHubiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHSA SIBISETCS
MPOJOJDKEHUEM M PAa3BUTUEM OJIHOMMEHHOTO YYeOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOTO 00IIero 00pa3oBaHus. Y4eOHBIA Kypc MpenHa3HadeH A GOpMUPOBAHUS
y 00y4aromuxcsi CTaTUCTUYECKOM KyJIbTYPhl M IOHUMAaHUS POJIM TEOPUH BEPOATHOCTEH
KaK MaTEMaTUYECKOTO MHCTPYMEHTA JUIsl U3yYEHUs CIyYalHbIX COOBITUN, BETUYHH U
npoueccoB. Ilpm wu3yueHum ywyeOHOro Kypca oOoramjaroTcsi MpPEACTaBICHUS
00yJaromuxcs 0 METOaX MUCCIEOBAHNUS M3MEHYMBOTO MUPa, Pa3BUBAETCSl TOHUMaHNE
3HaYUMOCTH U OOIIHOCTH MAaT€MaTHYECKMX METOJOB IMO3HAHWS KaK HEOThEeMJIEMOU
4acTH COBPEMEHHOTO €CTECTBEHHO-HAy9YHOTO MUPOBO33PEHU.

Copepxxanue yueOHOro Kypca HalpaBJIEHO Ha 3aKPEIUICHNWE 3HAHUM, MOJyYEeHHBIX
OpU KM3YYEHHM Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U Ha pa3BUTHE
IPEJCTaBICHUNA O CIlydallHbIX BEJIMYMHAX M B3aUMOCBS3AX MEXKIYy HUMU Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TMOYEPIHYTHI M3 OKpyXkaromero mupa. B pesymbrare
y oOydyaromuxcs JOJDKHO — cpopMHpoOBaThCs  MpeACTaBI€HHE O  Hauboliee
yHOTPEOUTENbHBIX U OOLIMX MAaTEMaTHYECKUX MOJAEIISAX, UCIOJIb3YEMbIX AJI ONHUCAHUs
AHTPOTIOMETPUYECKHX U IeMOTpadUUEeCKUX BEJIMYNH, OTPEIIHOCTEN B pa3IMUYHOTO poJia
U3MEPEHMSIX, JUINTENIbHOCTH  O€30TKa3HOW  pabOThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEepPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB B OOIIIECTRE.

B cootBercTBHM ¢ yKa3zaHHBIMH IETSIMH B CTPYKType YueOHOTro Kypca
«BepoATHOCTh M CTaTUCTHKA» JJI1 YPOBHS CpelIHEro ooiiero oopa3oBaHus Ha 6a30BOM
YpOBHE BBIJICJICHBI CIEIYIONINE OCHOBHBIC COJEep)KaTenbHble NTUHUHM: «CrmyuaiiHbie
COOBITUS 1 BEPOSITHOCTHY, « CiTydaliHble BETUYUHBI U 3aKOH OOJIBIIMX YHCEID.

Baxnyro wyacth yueOHOro Kypca 3aHUMaeT H3yuY€HUE TEOMETPUUYECKOro M
OMHOMHUANBHOTO paclpeAeieHuii U 3HAKOMCTBO C HMX HENPEPHIBHBIMU aHAIOTaMH —
MOKa3aTeTbHBIM M HOPMAJIbHBIM PacTIpeAeICHUSIMHU.

Conepxanne muann «CrydaiiHble COOBITHSI M BEPOSTHOCTU» CIY)KUT  OCHOBOM
s GOpPMUPOBAHUS TPEACTABIEHUH O paclpeiesieHud BEpPOSITHOCTEH MEXIy
3HAYEHUSIMHU CIy4yaillHBIX BEJMYMH, a TakXKe 3Ta JHMHHUS HeoOXoauma Kak Oaza
JUTSL U3y4YEHUS 3aKOHA OOJBIINX Yucell — (yHIaMEHTAIBHOTO 3aKOHA, JIEHCTBYIOIIETO
B TMIPUPOJIC U OOIIECTBE M MMEIOIIET0 MaTeMaTH4ecKyro Qopmammsanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTENBHOHM (QopMe ¢ MHUHHUMAaJIbHBIM
UCIIOJIb30BaHUEM MaTeMaTUYeCKOro (popmanuzma.

Tembl, CB3aHHBIE C HEMPEPHIBHBIMHU CIyYalHBIMH BEJIIMYMHAMH, aKIEHTUPYIOT
BHUMaHUE OOydaloluXcs Ha OMHCAHUU W U3YYCHUU CITyYalWHBIX SBICHHUHA C TTOMOIIBIO
HernpepbiBHbIX (yHKIMA. OCHOBHOE BHUMAHME YAENAETCS MOKA3aTEIbHOMY H



HOPMaJIbHOMY pACHpEIEeICHUsAM, TPH OTOM MPEANOIAraeTcsi O3HAKOMHUTEIBHOE
U3y4eHHEe MaTepraia 0e3 JoKa3aTeIbCTB IPUMEHSIEMBIX (DaKTOB.

OOmiee 4YMCIO 4YacoB, PEKOMEHAOBAHHBIX [JII H3Yy4YEHUsT Y4YeOHOro Kypca
«BeposTHoCTh W cTaTrcTHKa» — 68 vacoB: B 10 kmacce — 34 vaca (1 gac B Hezenmo),
B 11 knacce — 34 gaca (1 gyac B Henero).

C yderom crienn(vku BedepHEW CMEHHOW MIKOJIBI Tpu MY B yueOHOM IiaHe s
u3ydeHus Kypca «BepositTHocTh u cratrcTuka» — 68 wacoB: B 11 kmacce — 34 waca (1
yac B Henxeno), B 12 kiracce — 34 yaca (1 gac B Heeno).

COJEPKXAHUE OBYUYEHUA

11 KIIACC

[IpencraBnenre JaHHBIX C [OMOLIbI0 Tabmu W jauarpamMM. CpenHee
apumeTrnyeckoe, MeuaHa, HanOOJbIIEE U HAUMEHBIIIEE 3HAUCHUS, pa3Max, JUCIIEPCHUs
Y CTaHJApPTHOE OTKJIOHEHNE YHCIIOBBIX HA0OPOB.

CrnyuaiiHble 3KCIEpUMEHTBI (ONBITHI) M CIIy4ailHble COOBITHUS. JJIEMEHTapHbIE
coObITus (Mcxonbl). BeposTHOCTh ciydailHOro coObiTus. bin3ocTe 4YacToThl U
BEpPOATHOCTH cOObITUH. CiyyailHble OIBITHI C PABHOBO3MOXHBIMU 3JIEMEHTaPHBIMU
coObITUAMU. BeposTHOCTH COOBITHI B OMNBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITUSIMU: TIepecedeHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITus. [Juarpammel Ditnepa. @opmyia CI0KEHUSI BEPOSTHOCTEN.

VYcioBHass BEPOSITHOCTb. YMHOXKEHHE BEpOATHOCTEW. [lepeBo cirydailHOTO
skcriepuMmerTa. Dopmyna nosHo# BeposiTHOCTH. HezaBucumMbie COOBITHS.

KomOunaropHoe mnpaBuno ymHoxeHus. IlepectaHoBku u Qakropuan. Ywucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HetotoHa.

bunapHbIil cioydallHBI ONBIT (MCIBITAaHUE), ycrnex M Heyjnada. HezaBucumbie
ucnelTanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 repBoro ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHuid bepHyuu.

Ciyuaitnas BennunHa. Pacnipenenenue BepoaTHocTel. J[marpamMma pacipenesieHus.
[Ipumepsl pacnipeienientid, B TOM YHciie, TeOMETPUUECKOE U OMHOMHUAIBHOE.

12 KJIACC

YuclIoBbIE XapaKTEPUCTUKU CIIyYaiHBIX BEJIIMYMH: MATEMAaTHYECKOE OKHMJIaHHE,
JUCIIEPCUS] M CTaHAAPTHOE OTKJIOHEHHE. I[IpuMepsl NpUMEHEHHs MaTEMaTUYECKOTO
OKMJAHUSA, B TOM YHCIE B 3aJadyax M3 IOBCEIHEBHOW XKHU3HH. MaTemaTH4ecKoe
OXUJaHWe OWHAPHOW CiIy4yailHOMW BeNWYMHBL. MareMaTudyeckoe OXKUIaHHE CYyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTU4eCKOEe OKHUIAHWUE U JUCIEPCUS T€OMETPUYECKOTO H
OMHOMUABHOTO PACIIpeIeTICHUI.

3aKoH OOJBIIMX YUCEN U €ro pojb B Hayke, MpUpoje U oliiectBe. BoiOopouHbIi
METOJ UCCIIEIOBAHUN.

IIpuMepsl HENpPEepbIBHBIX  CIy4YaWHbIX BeIMYMH. IloHATME O IUIOTHOCTH



pacnpezeneHus. 3agaud, MPUBOIALINE K HOpMalIbHOMY pacmpenenenuto. I[lonstue
0 HOpPMaJLHOM pacpe/IeIICHUN.

INPEAMETHBIE PE3YJIBTATbBI

K xonity o0yuyenus B 11 kiacce o0ydaronuiicsi HOIYYHUT CAEAYIOUIUE TPEIMETHBIC
pe3yIbTaThI:

YUTATh U CTPOUTDH TAOIUIIBI U JUATPAMMBIL;

OMepUpOBaTh MOHATHSMHU: CpelHee apudmeTrueckoe, MeauaHa, HauOoJbIIee,
HauMEHbLIEE 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX JAHHBIX;

OMepUpOBaTh TMOHATUSMU: CIyYalHBIA SKCHEPUMEHT (OMBIT) U Cly4ailHoe
COOBITHE, 3JEMEHTAapHOE COOBITHE (3JEMEHTApHbIA MCXOJ) CIYyYalHOTO OIIbITa,
HaXOJUTh BEPOATHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMHU CIIy4alHBIMH COOBITHSIMH,
HaXOAWTb U CpaBHUBaTb BEPOATHOCTU COOBITUM B M3YUYEHHBIX CIy4ailHbIX
HKCIIEPUMEHTAX;

HaxXoAuTh M (HOPMYIHPOBaATH COOBITHS: NEpeceuyeHue U OObEIUHEHHE ITaHHbBIX
COOBITUM, COOBITUE, TPOTUBOMOJIOKHOE JAaHHOMY  COOBITHIO,  T0JIb30BaThCS
nuarpaMMamu Jusiepa U GopMyJIoN CIOKEHUS BEPOSITHOCTEHN MPU PELICHUH 3a]1ay;

ONEpUPOBATh MOHATUSIMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMbBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C IOMOINBIO IpaBWja YMHOXEHHSA, C IMOMOULIBIO JIepeBa
CJIy4ailHOT'O OIIBITA;

MPUMEHATh KOMOMHATOPHOE TMPABUJIO YMHOXEHHS TIpU PELICHUU 3a]ady;

ONEpUpPOBATh NOHATUAMU: HUCIIBITAHUE, HE3ABUCUMBIE WCIIBITAHUS, CEPHS
UCIIBITaHUM, yCIieX U HeyJadya, HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCUMBIX
UCIBITAaHUH JI0 NIEPBOrO ycIrexa, HaXOAUTb BEPOSITHOCTH COOBITHIM B CEpUU HCTIBITAaHUM
bepnymu;

ONepUpOBaTh MOHATUAMHM: ClydailHas BEJIUYMHA, PACHpPEEICHUE BEPOSTHOCTEM,
JyarpaMMa paclpeaesIeHus.

K koHI1y 00yuyenus B 12 kiacce oOydaromuiicsi HOJIYYHUT CIAEAYIOLUIUE TPEIMETHbIE
pE3yNbTaTHL:

CpPaBHMBATH BEPOSTHOCTH 3HAYEHUM CIIyYalHOW BEJIMYMHBI IO PACIIPEAEIEHUIO WITN
C IOMOILBIO IUArPaAMM;

OIEPUPOBATH IOHATHEM MATEMATHUYECKOIO OKUIAHUSA, NPUBOJMUTHL IPUMEPHI, KaAK
MIPUMEHSIETCS ~ MaTeMaTUYECKOE  OXKHUIAHWE  CIyYalHOW  BEJNMYMHBI  HAXOOUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIIPENEIICHUIO;

UMETH NPEACTABIECHUE O 3aKOHE OOJBIINX YHCE;

UMETH MPEJACTABICHUE O HOPMAJIbHOM PaCIPEACIICHUH.



TEMATHUYECKOE INIAHUPOBAHHUE

11 KUIIACC
HaumenoBanue paznena  |Kommuectso OcHOBHOE conepkaHue OcCHOBHBIE BUJIBI ICSITEIBHOCTH
(TemnI) Kypca 4acoB 00yYaroImMXcs
[IpencraBnenre TaHHBIX 4 [IpencraBneHre JaHHBIX C TOMOUIBIO N3BnexaTs nHGopManuio u3 TabIuIy
Y ONUCATENbHAS CTATUCTUKA Tabnun u quarpamm. Cpenxee U JUarpaMm, HCMOJIb30BaTh TaOIUIIbI
apu(pMeTHYecKoe, MeIMana, U JUarpamMMbl Ui IPECTaBICHUS
HauOoJIbIIIEE U HAUMEHBIIIEE CTaTUCTHUYECKUX JIAaHHBIX.
3HAUYECHUS, pa3Max, JUCIIEPCHs, Haxoautsb onvcaTenbHbIE
CTaHJAPTHOE OTKJIOHCHHUE YUCITIOBBIX XapaKTEPUCTUKH JTAHHBIX.
Ha0OpOB BohiaBUraTh, KpUTHKOBATH THIOTE3bI
0 XapakTepe CIIydanHOn
M3MEHYUBOCTUM OIPEIECTSAIONINX €€
(dakropax
City4aiiHbl€ ONIBITHI 3 City4aiiHble 3KCIIEPUMEHTBHI (OTIBITHI) Boiesite Ha IpUMepax clyyalHbIC

U CIy4ailHbIe COOBITHS,
OTBITHI C PABHOBO3MOHBIMU
AJIEMEHTaPHBIMHU UCXO01aMU

U CITy4aiiHbI€ COOBITHSI.
OnemeHTapHbIe COOBITUS (MCXOIBI).
BeposatHoCTh City4aifHOro cOOBITHSL.
BeposiTHOCTH COOBITHI B OIBITaxX

C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUAMH.
[IpakTuyeckas pabora

COOBITHSI B OITUCAHHOM CITy4ailHOM
OTIBITE.

DopMYyJIUPOBATH YCIOBUS MTPOBEACHUS
CIIy4alHOrO OIBITA.

Haxoauth BepOsSTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMU
HCXOJaMH.

MopaeupoBaTh OIBITHI

C PAaBHOBO3MOKHBIMU JIEMEHTADHBIMU




MCXOJIaMU B XOJI€ IPAKTUICCKOMN
paboTHI

Omnepanuu HaJl COOBITUSIMH,
CJI0’)KEHHE BEPOSITHOCTEN

Omneparu Hal COOBITHUSIMH:
nepeceueHue, 00beTMHEHUE COOBITUH,
MIPOTUBOMOJIOKHBIE COOBITHSI.
Juarpammel Diinepa. Popmyiia
CJI0KEHMS BEPOSATHOCTEN

Hcnmoab30BaTh [rarpaMMsl Dinepa

U CJIOBECHOE OMHMCAHNE COOBITHIA

JU1s1 GOPMYJIMPOBKHU U U300paKeHUS
00BbEIMHEHUS U TIEpECEUEHUS COOBITUIA.
Pemarts 3agaum C UCMOJB30BaHUEM
(bopMy Bl CIOKEHUS BEPOSTHOCTEH

Y cioBHas BEPOSTHOCTD,
JEPEBO CIIyYaWHOTO OIbITA,
dbopmysa mosHON
BEPOSITHOCTH

1 HE3aBUCUMOCTH COOBITUI

Y cii0BHasA BEpOSTHOCTh. Y MHOKEHUE
BEPOSTHOCTEN. [[epeBO CiaydaitHOTro
akcriepumenTa. opmyiia MoJIHOU
BeposTHOCTU. HezaBrcumbie COOBITUS

Pemars 3agqaum Ha HaX0XKICHUE
BEPOSTHOCTEU COOBITHH, B TOM YUCTIE
YCJIOBHBIX C IIOMOIIBIO JIEpeBa
CIIy4allHOTO OTIBITA.

OnpenensiTb HE3aBUCUMOCTb COOBITUMN
1o ¢opmyJie U 0 OpraHu3aluu
CIIy4allHOTO OITbITa

DneMeHTbl KOMOMHATOPUKH

KomOuHaropHoe mnpaBuio
yMHOXeHUs. [lepecTanoBKU

U ¢pakropuan. Yucno coyeTaHuil.
TpeyronbHuk Ilackainsa. @opmyna
6unoma HrroTona

Hcnosab30BaTh MPaBUIIO YMHOKEHUS
JUISL TIEPSUMCIICHUS COOBITUIM

B CJIy4alHOM OIIBITE.

IMoab3oBaThLest hopmynoi

1 TpeyrosbHUKOM [lackais

JUISL OIPEIeNIEHUS YHCIia COYETaHUN

Cepuu nociie1oBaTeIbHBIX
HUCIIBITAHUI

buHapHBbIii ciiydailHbIA OIBIT
(ucbITaHKE), yCIEX U HEY 1a4a.
HesaBucumele ncnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUHI 1O IEPBOTO

Pa30uBaTh CI0KHBIE DKCIEPUMEHTHI
Ha OTACJIbHBIE UCIIBITAHHUS.
OcBauBaTh NMOHATHA UCIIBITAHUE,
CepUs HE3aBUCHUMBIX UCIIBITAHUN.




ycnexa. Cepusi HE3aBUCUMBIX
VCTIBITAaHUN bepHyum.
[IpaxTrueckas pabota

C UCTOJIB30BAHUEM DJIEKTPOHHBIX
TaOIUIL

IIpuBoauTH NPUMeEPBI CEPUIL
HE3aBUCHUMBIX UCTIBITAHUMN.
Pemars 3agaum Ha OMCK
BEPOSTHOCTEH COOBITHI B CEpUU
WCHBITAaHUN 10 IEPBOTO ycrexa

Y B CEpUSIX UCIIBITAHUN bepHyIu.
N3yuaTs B X01€ NIPAKTHYECKOM
PadoThI C UCITOIB30BAHUEM
AIEKTPOHHBIX TaOJIUI BEPOSITHOCTH
COOBITHH B CEpUSIX HE3aBUCHUMBIX
WCTIBITAaHUN

City4aiiHbl€ BEJTUYUHBI
U pacrpeesieHus

Ciy4aiiHast BEITMYMHA.
Pacnpenenenne BeposaTHOCTEM.
JHuarpamma pacnpenenenus. Cymma

" IIPOU3BCIACHUC CJ'Iy‘iEIIZHI:IX BCJINYHH.

[Ipumeps! pacripenesnieHui, B TOM
YU CIIE TEOMETPUYECKOE
1 OMHOMUAILHOE

OcBauBaTh NOHATHA: CllydailHas
BEJIMUMHA, pacrpeaeseHue, Tadbaumna
pacrpeneneHus, [uarpamma
pacrpenencHusl.

IpuBoauTh NpUMepbI
pacnpeenieHuid, B TOM YUCIIe
r€OMETPUYECKOT0 U ONHOMHAIIBHOTO.
CpaBHMBATB paclpeaciICHUs
CIIy4alHbIX BEJIUYMH

Haxoauthb 3Ha4EHUS CYMMBI

Y IIPOU3BENICHUS CIIyYalHbIX BEJINYUH.
Crtpoutsb u pacno3HaBarhb
reoOMeTpUYECcKOe 1 OMHOMHUATILHOE
pacrpeneneHne




[ToBTOpEeHue, 0600IIEHNE, 5 OmmcarenbHast CTaTUCTHUKA. IoBTOPSATH N3yYEHHOE
CHCTEeMAaTH3aIMs 3HAaHUI CityyaiiHble ONBITHI U BEPOSITHOCTH 1 BBICTPAUBATh CUCTEMY 3HAHUH
CIIy4alHBIX cOOBITHM. Onieparuu Haj
COOBITUSIMH. DJIEMEHTHI
KOMOWHATOPUKH, CEPUHU HE3aBUCUMBIX
HWCHBITaHUHN
OBIIEE KOJIMYECTBO 34
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12 KJIACC

HanmenoBanue pasgena  |Konudectso OcHOBHOE coaepKaHne OcHOBHBIE BUJIBI A€ TENBHOCTH
(TemnI) Kypca 4acoB 00yUaroIMXCs
MaremaTndeckoe 0XKUIaAHHUE 4 [Ipumepsl npUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIIy4allHOM BEJIMYHNHBI

MaTEeMaTHYECKOIr0 OXKUIaHUS
(cTpaxoBaHue, J0TEPES).
MatemaTu4ecKoe 0XKHIaHUE CYMMBI
CIIy4alHbIX BEJIMYHH.
MaremMatnyeckoe OKuJaHue
r€OMETPUYECKOr0 1 OMHOMHAIBLHOTO
pacnpeneneHun

0KUJaHUS.
IIpuBoauTk 1 00CyKAATH TPUMEPHI
IIPUMEHEHUS MaTEMaTHYECKOTO
OXuJaHus. Berancnsate
MaTeMaTHYECKOE OKUTaHHE.
Hcnonb3oBaTh NoHATHE
MaTeMaTHYECKOTO OKUIAHUS U €T0
CBOWCTBA MPU PEIICHUHU 33/1a4.
HaxoauTb 110 U3BeCTHBIM opMysiam
MaTeMaTH4YECKOE 0KUJAHNE CYMMBI
CIIy4YalHbIX BEJIUYMH.

HaxoauTs 1o U3BeCTHBIM (popMyiam
MAaTEMaTHYECKUE OKUTAHUS CITyYaUHbBIX
BEJIMYMH, UMEIOIINX T€OMETPUYECKOE

1 OMHOMMAJILHOE pacpeesieHUs




Jlucriepcust 1 CTaHIAPTHOE
OTKJIOHCHHUE CIIyYalHOU
BEJINYMHBI

Jucnepcus U cTaHgapTHOE
OTKJIOHEHME. Jlucnepcun
reOMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpezeseHusl.

[IpakTnyeckas padora

C MCII0JIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh IOHATHS: TUCIIEPCUS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJIMYMHBI.

Haxoaurs nucnepcuio

T10 pacHpeAeICHUIO.

HaxoauTs 110 U3BeCTHBIM (popmysam
JUCTIEPCUIO TEOMETPUIECKOTO

1 OMHOMMAJILHOTO paclpe/iesieHus,

B TOM YHCJIE B XOJI€ MPAKTHYECKOU
paboThI € UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TA0JIHNLL

3aK0H OOJIBIIUX YHCET

3akoH OosbIKX ynces. BeiOopouHbIi
METO/ UCCIIEIOBAaHUH.

[IpakTuyeckas paborta

C MCTOJIb30BaHUEM DJICKTPOHHBIX
Ta0JIuUIL

3HAKOMMTBLCH C BELIOOPOUYHBIM METOAOM
VCCIIEIOBAHUS] COBOKYITHOCTH JIAHHBIX.
N3yuaTth B X07€ MPAKTUIECKON pabOThHI
C MCMOJIb30BaHUEM JJIEKTPOHHBIX
TaOJIHI] TPUMEHEHNUE BEIOOPOUYHOTO
METOJa UCCIEAOBaHUS

HenpepriBHbIE cilyualiHble
BEJIMYMHBI (pacnpeiesieHus )

ITIpuMmepsl HENPEPBIBHBIX CIIYYaWHBIX
BeJIMYUH. OyHKIUS TUIOTHOCTH
pactpenenenus. PaBaomepnoe
pacupenesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENTPEPBIBHAS
Cly4aiiHasi BEJINUYMHA, HEPEPHIBHOE
pacnpezaeneHue, QyHKIUS MIIOTHOCTH
BEPOSTHOCTH.

IIpuBOAMTE PUMEPHI HENIPEPBIBHBIX
CIIy4alHBbIX BEJIUYMH.




Haxoauth BepOSTHOCTH COOBITHIA
10 TAHHOU (PYHKITUU TUIOTHOCTH, B TOM
YHCIIC PABHOMEPHOTO PacIpeiesICHUs

HopmainbHoe pacripenenenue 2 3ajauu, IpUBOASIINE K HOpMAIbHOMY | (OcBaMBaTh MOHATHS: HOpMaJIbHOE
pacnpenenennto. OyHkus pacnpeaeneHue.
IJIOTHOCTH Y CBOMCTBA HOPMAJIBHOTO Bb1aessiTh 10 ONKMCAaHUIO CITyYalHbIC
pacnpeneneHus. BEJIMYMHBI, PACTIPEACTICHHBIE
[IpakTrueckas padbota 110 HOPMaJIbHOMY 3aKOHY.
C UCIIOJIb30BAHUEM SJICKTPOHHBIX IIpuBoauTH IPUMeEPHI 33714,
Ta0IUIL MIPUBOJIAIINX K HOpPMAJIbHOMY
pacnpenenenuto. HaxoauTe 4ncioBbie
XapaKTEPUCTUKH HOPMAIBLHOTO
pacnpeaeneHus o U3BECTHBIM
dbopmymnam.
PemaTp 3a/1aun, CBI3aHHbBIC
C MIPUMEHEHHUEM CBOWCTB HOPMAJIBLHOTO
pacnpeneneHuid, B TOM YHCIIE
C UCTIOJIb30BAHUEM BJICKTPOHHBIX
Ta0INI]
IToBTOpeHue, 0600IICHHE 19 IIpencraBneHre JaHHBIX C IOMOUIBIO [ToBTOPATH U3yYEHHOE U BBICTPAUBATD

YU cCUCTeMaTH3allus 3HaHUH!

TaOJIUIl U UarpamMmM, onucaTtesibHas
CTAaTHUCTHKA, OITBITHI

C PaBHOBO3MO>XHBIMH
AJIEMEHTAPHBIMU COOBITHAMHU,
BBIYMCJICHUE BEPOSTHOCTEN COOBITHI

CHUCTEMY 3HAaHUH




C MpUMEHEeHHEM (popmyIi

U TpaduuecKux METOI0B
(koopuHaTHAs MpsiMasi, AEPEBO,
nuarpamma Jisepa), cirydaiHble
BEJINYMHBI U PaCIpeacIICHUS,
MaTeMaTUYECKOE 0KUIAHUE
CIIy4alHOM BEJIMYHUHBI

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME
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AJITEBPA. TIOYPOYHOE IIVIAHUPOBAHMUE 10 KJIACC (2 yaca B HeJeJ110)

N JlaTa
Tema ypoka H3YYeHH S
n/n
MHoskecTBa pAMOHAJIBHBIX U /IeCTBUTEIbHBIX Y cesl. PannonaabHble ypaBHeHHs M HepaBeHcTBa (14 1)

1 MHokecTBO, OIepaluy HajJ MHOKeCTBaMHU. J{uarpamMmmsl Ditnepa—Benna

5 Parmonanbheie uncia. OOBIKHOBEHHBIE U IECATHYHBIC IPOOU, TIPOLICHTHI,
OCCKOHEYHBIC TIEPUOIUUECKUE TPOOH

3 ApI/I(bMeTI/IIIeCKI/Ie OIEpaLMHU C PallMOHATIBHBIMU YHCIIAMH, IPEO0OPA30BAHUS YHUCIOBBIX
BBIpOKEHU I

4 [Ipumenenue apoOeii U MPOLIEHTOB /JIsl PELIEHMSI TPUKJIAJHBIX 3a]a4 U3 Pa3IMYHbIX
OTpacjeil 3HaHUU U PEaIbHOU KU3HU

5 ITpumenenue apoGeil ¥ NPOLEHTOB Ul PELICHUS IPUKIIAJHBIX 3a/1a4 U3 PA3IUYHbIX
OTpaciiel 3HaHUH U peabHON KU3HU
JlelicTBUTENbHBIE YKcia. ParoHanbHble U HppallMOHAIbHBIE YK CIIa
Apudmernueckue oneparuy ¢ J1eHCTBUTEIbHBIMU YUCIAMU

8 [TpubnmxeHHbIe BEIYUCICHHS, TIPABUIIa OKPYTIICHUS, TPUKH]IKA U OLIEHKA pe3yJIbTaTa
BBIUHCIICHUM

9 ToxnecTBa U TOXeCTBEHHBIE TPEOOPa30BaAHMS

10 VYpaBHeHHE, KOPEHb YPaBHEHUS

11 HepaBeHCTBO, pelieHre HepaBeHCTBa

12 Meron nnTEpBaIOB

13 Pemenue nensix u ApoOHO-pAIIMOHATIBHBIX YPaBHEHH U HEPABEHCTB

14 KonTtpouabHnas padora no remMe "MHO0KeCTBa palliOHAIBHBIX U IEHCTBUTEIBHBIX YHCEI.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

®yukuun u rpapuxu. CreneHsb ¢ HeabIM Moka3artesaem (6 1)

15 ®OyHK1Ms, criocoObl 3a1aHus GyHKIMU. B3anMHO 00paTHbIe PyHKIUT

16 I'paduk pynkuun. O61acTh ONpeneneHnsl U MHOKECTBO 3HaueHu ¢pyHkuuu. Hynu
¢yHkuuu. [IpoMexyTKH 3HAKOTIOCTOSHCTBA

17 YETHBIC U HEYETHBIC (DYHKITUN

18 Crenensb ¢ nenbM nokazareneMm. CtannaptHas Gopma 3aicH AeHCTBUTENFHOTO YHCIIA

19 Hcnonb3oBanue noaxosiiei GpopMbl 3aMUCH AEUCTBUTEIbHBIX YUCEI JJIS PELICHUS
MPAKTUYECKHX 33/1a4 U PEACTABICHUS JaHHBIX

20 CrenenHas QyHKIIMS ¢ HATYpaJIbHBIM U IIEJIbIM NToKa3zareneM. Ee cBoiicTBa u rpaduk

ApudmMernyecKnii KOpeHb N—0i creneHu. UppanuoHajbHble ypaBHeHHs U HepaBeHCTBA (18 4)

21 ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENEeHU

22 ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENEeHU

23 CBoiicTBa apupMETHIECKOTO KOPHS HATYPabHON CTETICHH

24 CBoiicTBa apupMeTHYecKOro KOpHs HaTypajbHOU CTENIEHH

25 CBoiicTBa apu(PMETHIECKOTO KOPHS HaTypPaJIbHOW CTENEHU

26 JleicTBus ¢ apuMETUYECKUMH KOPHSIMHU N—Oi CTEIICHU

27 JleiicTBus ¢ apupMETHIECCKUMH KOPHSIMH N—O0# CTETICHH




28

JleiicTBus ¢ apupMETUYECKUMH KOPHSIMHU N—Oi CTEIIEHU

29 JleiicTBus ¢ apupMETHIECKUMH KOPHSIMH N—O0# CTETICHH
30 JleiicTBus ¢ apupMETUYECKUMH KOPHSIMHU N—Oi CTEIICHU
31 Pemrenne nppanOHaabHbIX YPABHEHUI U HEPABEHCTB
32 Pemenue uppaiinoHanbHbIX YpaBHEHUI U HEPABEHCTB
33 Pemienue nppanroHalbHBIX YPaBHEHUH U HEPABEHCTB
34 Pemrenne nppanOHaabHbBIX YPABHEHUI U HEPABEHCTB
35 Pemenue uppaiinoHanbHbIX YpaBHEHUI U HEPABEHCTB
36 CoiicTBa 1 rpaduK KOpHS N-Oi CTENECHH
37 CoiicTBa 1 rpaduK KOpHS N-Oi CTENCHH
38 KoutpoabsHas padora o reme "ApudMeTHIECKH KOPEHb N—OH
creneHu. ppanimoHaibHble ypaBHEHUS U HEpaBEHCTBA"
@®opmyJbl TpUronoMerpuu. Tpuronomerpuyeckue ypaBHenus (22 4)
39 CuHyC, KOCHHYC ¥ TAHTE€HC YUCIIOBOTO apryMEHTa
40 CuHycC, KOCHHYC U TaHT€HC YUCIIOBOTO apryMeHTa
41 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTr0 apryMeHTa
42 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa
43 Tpuronomerpuyeckasi OKpyKHOCTb, OTIpEIeNIEHUE TPUTOHOMETPUUECKUX (PYHKITHIA
YHCIIOBOTO apryMeHTa
44 Tpuronomerpuyeckasi OKpyKHOCTb, OTIpEIeNIEHUE TPUTOHOMETPHUUECKUX (PYHKITHIA
YHCIIOBOTO apryMeHTa
45 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI
46 OcHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYITBI
47 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI
48 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI
49 [Ipeobpa3oBaHre TPUTOHOMETPUIECKIX BBIPAKECHHIA
50 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIPAKEHHM
ol [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIPAKEHHM
52 [Ipeobpa3oBaHre TPUTOHOMETPUIECKIX BBIPAKECHHIA
53 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIPAKEHHH
54 Pemrenne TpuronomMeTpruYeCcKNX ypaBHEHUN
55 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM
56 Pelrenue TpUroHOMETpUUECKUX YpaBHEHU M
S7 Pemrenne TpuronomMeTpuueCcKnX ypaBHEHUN
58 Perrenue TpUroHOMETpUUECKUX YpaBHEHU M
59 Pemenue TpuronomMeTpuuecKkux ypaBHEHUN
60 KoHnTpoJubHas padora no reme "@opMyssl TPUTOHOMETPUH. TpUTOHOMETPUYECKHE
ypaBHeHuUs"
IHocienoBaTeqbHOCTH M Iporpeccuu (S 4)
61 IlocnegoBaTensHOCTH, CITOCOOBI 3aJaHNs OCIEA0BATEILHOCTEH. MOHOTOHHEIE

IIOCICO0BATCIBHOCTHU




62

Apudmernueckas 1 reoMeTpruIecKas nporpeccuu. Mcmnonb3oBanue mporpeccuu JUist
pelIeHNs pealbHbIX 33Ja4 IPUKIAJHOIO XapaKkTepa

63 beckoneuno yopIBarotias reomerprdeckas nmporpeccusi. Cymma 6€CKOHEUHO
yOBIBaOIIEH reOMETPUIECKOM MPOrpeccuu

64 dopMyria CI0KHBIX TPOIEHTOB

65 dopmynia CI0KHBIX TIPOIEHTOB

IHoBTOpenue (3 1)

66 O06061eHune, cucTeMaTH3alus 3HaHUH 3a Kypc ainreOpbl U Hayall MaTeMaTUYeCKOro
ananm3a 10 kmacca

67 O06o0061IeHre, cucTeMaTH3alvs 3HaHUH 3a Kypc alnreOpbl M Hadall MAaTeMaTHYECKOTO
aHanuza 10 kiacca

68 HToroBasi KOHTpOJILHAs padoTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




AJITEBPA. ITIOYPOYHOE IIVNTAHUPOBAHMUE 11 KJIACC (2 yaca B HeJeJII0)

n/n

Tema ypoka

Jlara
HU3y4YeHUS

CreneHn ¢ PAaUHOHAJTBHBIMIIOKA3ATECJIEM Iloka3arenbHas (l)yHKIII/IH. Iloka3zaTenabHbIe YPaBHECHUAN

HepaBeHCTBaA (22 4)

1-2 CreneHb ¢ pallMOHAIBHBIM [T0Ka3aTeeM
3-4 CoiicTBa cTeneHu
6-7 ITpeoOpa3oBaHue BbIpaXKEeHUH, COlEpKAILUX PALIUOHATIbHbBIE CTEIEHU
8-9 [TpeoOpazoBaHue BRIpAXKCHHIA, COJIEPKAIINX PAIMOHALHBIC CTCTICHH
10 ITpeoOpa3oBaHue BbIpaXKEHUH, COJIEpKAIUMX PALUOHATIbHbBIE CTEIIEHN
11-12 | Tloka3arenbHbIe ypaBHEHUS U HEPABEHCTBA
13-14 | Tloka3arenbHbIe ypaBHEHUS U HEPABEHCTBA
15-16 | Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA
17-18 | Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
19 [Toka3zarenbpHBIC ypaBHEHHS U HEPABEHCTBA
20-21 | TlokazatenbHas (yHKIUS, €€ CBOICTBA U TpaduK
99 KonTposbHas padora no treme "CTeneHb ¢ palluOHAIbHBIM [T0KA3aTEIEM.
[Toka3zarenbHas ¢pyHkuus. [lokazaTenbHble ypaBHEHUs U HepaBeHCTBA"
Jlorapumuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUsIH HepaBeHCTBA (22 4)
23-24 | Jlorapudm uuncmia
25-26 | JlecaTHuHbBIE U HATypaJbHbIE JOrapUPMbI
27-28 | TlpeoOpa3oBaHue BBIpXKEHUH, COEPKAITUX JIOTapH(PMBI
29-30 | IIpeoGpa3oBaHue BhIpaXEHUH, COEPKALIUX JOTapH(PMbI
31-32 | IlpeoGpa3oBaHue BhIpaXXEHUH, COEPKALIUX JOTapH(PMbI
33-34 | Jlorapudmudeckne ypaBHEHHUS 1 HEPABEHCTBA
35-36 | Jlorapudmuyeckue ypaBHEHUsI U HEpAaBEHCTBA
37-38 | Jlorapudmudeckne ypaBHEHHUS 1 HEPABEHCTBA
39-40 | Jlorapudpmudeckne ypaBHEHHUS 1 HEPABEHCTBA
41-42 | Jlorapudmuyeckas (GyHKIHs, €e CBOWCTBA U rpaduk
43-44 | Jlorapudmuueckas (GyHKIHs, €€ CBOWCTBA U rpaduk
Tpuronomerpuyeckune pyHkuum u ux rpaguku. Tpuronomerpuyeckue HepaseHcrsa (19 4)
45-46 | TpuroHoMmeTrpuyeckue GyHKINHU, UX CBOMCTBA U TpapUKU
47-48 | TpuroHoMmeTrpudeckne GyHKINHU, UX CBOMCTBA U TPaPUKU
49-50 | TpuroHoMmeTrpudeckne GyHKINHU, UX CBOMCTBA U TPAPUKU
51-52 | Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U rpaduku
53-54 | Tlpumepsl TPUTOHOMETPUIECKUX YPaBHEHHH
55-56 | IIpumepsl TPUTOHOMETPUYECKUX YPAaBHCHUM
57-58 | TIpumepsl TPUTOHOMETPUYECKUX HEPABCHCTB
59-60 | TIpumepsl TPUTOHOMETPUYECKUX HEPABCHCTB
61-62 | Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB




Kontpoabnas padorta o reme "Jlorapupmuueckas pynkius. Jlorapupmudeckue

63 ypaBHEHUS U HEPAaBEHCTBA. TpuUroHomMerpuieckue QyHKINU U UX TPAPHUKH.
TpuronomeTpruyeckue HepaBeHCTBA"
IHoBTOpenue (5 4)
64-65 [ToBTOpenue, 06001IeHNE,CCTEMAaTH3alUs 3HAHUHA
66-67 [ToBTOpeHue, 0000ImEeHNEe,CHCTEMAaTH3ALUS 3HAHUH
68 O06o0marmuil ypok




AJITEBPA. ITIOYPOYHOE IIVTIAHUPOBAHMUE 12 KJIACC (2 yaca B HeJeJ110)

Ne Tema ypoka Hara
n/n U3y4YeHus
IpousBoanas. IlpuMenenue npou3BoaHOM (24 1)

1 HenpepsiBHble QyHKIMM

2 MeToa MHTEpBAIOB AJIs PELIECHUS HEPABEHCTB

3 Meroa HHTEpPBAIIOB JIs PEILICHNS HEPABEHCTB

4 [TpousBonHas GpyHKIMM

5 [TpousBonnas GpyHKINH

6 I'eomeTprueckuii U GU3NUECKUI CMBICIT TPOU3BOIHOM

7 I'eomerpuueckuii 1 GU3NIECKUI CMBICT TPOU3BOTHOM

8 IIpon3BoiHbIE 37I€MEHTAPHBIX (YHKIHMIA

9 [Ipon3BoHBIC 37IEMEHTAPHBIX (DYHKITHIA

10 IIpon3BosHas cyMMbI, IPOM3BEACHUS, YACTHOTO (DYyHKIUH

11 [TpousBoaHast CyMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA

12 [IpousBoaHast CyMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA

13 ITpuMeHeHMne NPOU3BOJHOM K UCCIIEA0BAHUIO (DYHKIMII HA MOHOTOHHOCTB U
JKCTPEMYMBI

14 ITpuMeHeHne NPOU3BOJHOM K UCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
IKCTPEMYMBI

15 [Ipumenenne Npou3BOJHOMN K MCCIeA0BaHNIO (PYHKIINN HA MOHOTOHHOCTh U
IKCTPEMYMBI

16 ITpumMeHeHne NPOU3BOJHOM K UCCIIE0OBAHUIO (DYHKIIMII HA MOHOTOHHOCTB U
IKCTPEMYMBI

17 Haxosxnenne HanOoIbIIEr0 1 HAMMEHbBIIEro 3HauYeHHsI QYHKIIMU Ha OTPE3Ke

18 Haxoxnenne HanOoIbIIEr0 1 HAMMEHbBIIEro 3HaueHHUsI QYHKIIMU Ha OTPE3Ke

19 Haxoxnenne HanOobIIero 1 HAaMMEHBIIETo 3HaueHUs! PYHKIIMHU Ha OTPE3Ke

20 Haxosxnenne HanOoIbIIero 1 HAMMEHbBIIEro 3HaueHUsI QYHKIIMU Ha OTPE3Ke

21 Haxosxnenne HanOobIIEro 1 HAMMEHBIIIEro 3HaUeHUs (PyHKIIUHM Ha OTpe3Ke

22 Haxoxnenne HanOobIIero 1 HAaMMEHbIIETo 3HaUYeHUs! PYHKIIMH Ha OTpe3Ke

23 [IpumeHneHne MponU3BOIHON JUIsl HAXOXKACHHSI HAWITYUILIEro PEIIEHUsS B IPUKIIAHBIX
3ajavax, s onpeAeseHus CKOPOCTH Mpoliecca, 3aJaHHOro (hopMyoi win rpaguxom

24 KounrpoJubsHas padora no teme "[IponsBoanas. [Ipumenenne nponssoanon”

HuTerpan u ero npumenenus (9 1)

25 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX

26 IlepBooOpaznas. Tabmuia nepBooOpazHbIX

27 WuTerpan, reomerpuyeckuit 1 GU3NUECKUl CMBICT HHTErpaja

28 WuTerpan, reoMeTpuyecKuil u pU3MUECKUil CMBICT HHTETpaja

29 HHuTerpai, reoMeTpruiecKuid U GU3MUECKUI CMBICT HHTETpaia

30 Brruncnenue nunterpaia no ¢popmyine Hetorona—IJleitoauma




31 Brruucnenue nunterpaia no ¢popmyine Hetorona—IJleitoauma

32 Brruucnenue uaterpana o ¢popmysne Hetorona—Jleitoaua

33 Beruncnenue unrerpana no gpopmyne Herorona—Jleitbnuma

34 CucrteMbl JIMHEHHBIX YPaBHEHUI

35 CucrteMbl JIMHEHHBIX YPaBHEHUI

36 Pemenue npukiiaiHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUI

37 Pemrenne npuknaaHpIx 3a1a4 ¢ TOMOILBIO CUCTEMbI TMHEHHBIX YPABHEHUHN

Cucrtembl ypaBHeHuii (84)

38 Cucrembl M COBOKYITHOCTH ENBIX, PAllMOHAIBHBIX, UPPAIIMOHAIBHBIX, IOKA3aTEIbHBIX,
norapu()MHUYECKUX ypaBHEHUH 1 HEPABEHCTB

39 Cucrembl 1 COBOKYITHOCTH LENbIX, PAMOHAIBHBIX, UPPALUOHAIBHBIX, TI0KA3ATENIbHBIX,
norapu(MUYECKUX YPAaBHEHUM U HEPABEHCTB

40 Cucrembl U COBOKYITHOCTHU LENBIX, pAlMOHAIBHBIX, UPPALlMOHAIbHBIX, [I0KA3aTEIbHBIX,
norapu(MHUYECKUX YPAaBHEHUM U HEPABEHCTB

a1 Cucrembl M1 COBOKYITHOCTH LIENbIX, PAMOHAIBHBIX, UPPALIUOHAIIBHBIX, TI0KA3aTENIbHBIX,
norapu()MHUUECKUX ypaBHEHUN 1 HEPABEHCTB

42 Hcnonp3oBanue rpadukoB pyHKIU Ui pelIeHUs] YPaBHEHUH U CHCTEM

43 Hcnonb3oBanue rpadukoB GYHKIUH TSI pellieHUs] YpaBHEHUHN U CUCTEM

44 [IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a7a4 U
3a7a4d U3 pa3IMYHBIX 00JIacTel HAYKU U pealbHOW JKU3HU

45 KonTtpoabnas pa6ora no reme "Murterpan u ero npumenenus. CucreMsl ypaBHeHUR"

HarypanbHblie u neJibie yncia (6 4)

46 HarypanbHble 1 nienple yncia B 3aja4ax U3 peaJbHON )KU3HU

47 HarypanbHble 1 1enble uncia B 3ajja4ax U3 peaJbHOM )KU3HU

48 HarypanbHble 1 nienple yncia B 3aja4ax U3 peajJbHON )KU3HU

49 [Ipu3Haky AeTUMOCTH LENbIX YUCET

50 [Ipu3HaKy AEIMMOCTH LENBIX YACEI

51 [Ipu3Haky AeTUMOCTH LENbIX YUCET

IMoBTOpenue (174)

52 [ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHHs

53 [ToBTOpeHnue, 00001IeHNE, cUCTEMATH3ALUS 3HAHUI. Y paBHEHUS

54 [ToBTOpeHue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUHN. Y paBHEHUS

55 [ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHHs

56 [ToBTOpeHnue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHHs

57 [ToBTOpenue, 00001IeHNE, cCUCTEMATH3ALUS 3HAHUI. Y paBHEHUs

58 [ToBTOpenue, 06001eHNE, cUCcTeMaTH3alus 3HaHuii. HepaBeHcTBa

59 [ToBTOpenue, 0600MIeHNE, cucTeMaTu3alus 3HaHuil. HepaBeHcTBa

60 [ToBTOpeHnue, 06001eHNE, cUucTeMaTu3alys 3HaHuii. HepaBeHcTBa

61 [ToBTOpenue, 0600MIeHNE, cucTeMaTn3alus 3HaHui. HepaBeHcTBa

62 [ToBTOpenue, 06001eHNE, cucTeMaTh3anus 3HaHuH. CUCTEMbI YpaBHEHUM

63 [ToBTropenue, o6o01IeHue, cucTeMaTn3anus 3HaHui. CucTeMbl ypaBHEHUN




64 [ToBTOpenue, 06001eHNE, CUCTEeMaTH3aIs 3HaHUH. DYHKIHH

65 [ToBTOpeHnue, 06001eHNE, cCUCTEeMaTH3aIs 3HaHUH. DYHKIHH

66 HToroBasi KOHTpoJIbHAsI padoTa Mo ajredpe U HA4YaJIaAM aHAJIN3A
67 HroroBasi KOHTpPOJIbHasI PadoTa MO KypCy MaTeMaTHKHU

68

O06o00menue, cuctemaTu3arnus 3Hanuii 3a Kkypc 10-12 kmacca




T'EOMETPUSI. IOYPOUYHOE IVIAHUPOBAHMUE 10 KJIACC (2 yaca B HefeJ110)

Ne Tema ypoka Jara
n/n U3yYEeHHs
BBenenue crepeomerpuio(20 u)
OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, NPsAMasi, INIOCKOCTb, IPOCTPAHCTBO.
1-2 IIpaBuna n3o0pakeHus Ha pUCYHKaX: U300pa’keHHs INIOCKOCTEH, apalieabHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3-4 [TonsaTus: nepecekarolyecs IIOCKOCTH, IEPECEKaIOIIMUEcs MpsiMast U INIOCKOCTb
5-6 [TonsTHS: epecekaronIrecs MI0CKOCTH, IEPECEKAIOIIUECS MPsMas U IIIOCKOCTh
7-8 3HAaKOMCTBO C MHOT'OI'paHHMKaMH, H300paK€HHe MHOTOTPAHHUKOB Ha PUCYHKAX, Ha
IIPOEKLIMOHHBIX YEPTEkKAX
3HAaKOMCTBO C MHOT'OI'paHHMKaMH, H300paKeHHe MHOTOTPAHHUKOB Ha PUCYHKAX, Ha
8-10 IIPOEKIIMOHHBIX YEPTEkKAX
11-12 HauanbHble cBefieHHs 0 KyOe U mUpaMuJe, X pa3BepTku U moaenu. CeueHus
) MHOTI'OI'PaHHHUKOB
13-14 HavanbpHble cBeieHus o KyOe U nupamujie, UX pa3BepTku U Mojaenu. CedeHus
) MHOTOT'PaHHUKOB
15-16 ITonaTne 06 aKCHOMAaTHYECKOM IIOCTPOEHUN CTEPEOMETPUH: AKCHOMBI
) CTEpPEOMETPUU U CIEACTBUSI U3 HUX
17-18 [TonsTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
) CTEPEOMETPUH U CIEICTBHS U3 HUX
19 [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX
20 KonTtpoabsnas pa6ora Ne 1 no teme " Beeaenue crepeomerpuio”
"IIpsiMmble M II0CKOCTH B NpocTpancTBe.llapa/ie1bHOCTh NPSAMBIX U IUI0CKOCTel" (244)
9122 B3aumHoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE: MEpeceKaroIecs, napauieIbHbIen
) CKPEILMBAIOIINECS TIPSIMbIE
93-24 [TapannenbHOCTb MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapalJIeNIbHBIE NIPSIMBIE B
) MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX MPSIMBIX
9526 [TapamienpHOCTh IPSMBIX U IVIOCKOCTEN B pocTpaHcTBe: [lapainensHoCcTh NpsMon 1
) MJI0CKOCTH
VYTIIBl ¢ COHAaNPaBIEHHBIMU CTOPOHAMH
27-28
Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE
29-30
3132 [TapannenpHOCTb MIIOCKOCTEH: MapaljIesIbHbIE IIIOCKOCTH
33-34 [TapamienpHOCTB INIOCKOCTEN: MapaJuIEIbHbIE MITIOCKOCTH
CBolicTBa MapauieabHbIX INIOCKOCTEN
35-36
CaoiicTBa nMapamienbHbIX MJI0CKOCTEN
37-38
29-40 | Ilpocreiimue NpoCTpaHCTBEHHBIE (GUTYPHI Ha TUIOCKOCTHU: TETPadap, KyoO,
napajuiesienunes
41-42 | Tlpocreiimme mMpoOCTPaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPAdIp, KyO,

apaJiiCJICIUIICa




43-44

[Toctpoenue ceuenunit

45

KonTtpoabsnas padora Ne 2 o teme "I[Ipsimble 1 IJIOCKOCTH B IPOCTPAHCTBE.

[TapanienbHOCTh NPSIMBIX M IJIOCKOCTER"

IlepnieHAUKYASIPHOCTH NPSIMOI M IIOCKOCTH (244)

46-47 | TlepneHAUKYISAPHOCTH MPSIMOM H IJIOCKOCTH: MEPICHIUKYIISIPHBIEC IPSIMBbIC B
IIPOCTPAHCTBE
48-49 | TlepnieHAMKYISIPHOCTH MPSIMOM U IJIOCKOCTU: IEPIEHIUKYIISPHBIC MIPSIMBIC B
IIPOCTPAHCTBE
50 [IpsiMble napanienbHble U MEePIEeHAUKYIISIPHBIE K ITIOCKOCTH
51-52 | Ilpsimble napajuiedbHbBIE U EPICHIUKYIISPHBIEC K TNIOCKOCTH
53.54 [Ipu3Hak neprneHAnKyJIIpHOCTH IPSIMOI U MIIOCKOCTH
55-56 | Teopema o mpsiMOil EePIEHANKYIISIPHON TIIOCKOCTH
57-58 | Teopema o mpsAMOil IEPICHAUKYJISIPHOMN TUIOCKOCTH
59-60 | IlepneHIuKyJIAp U HAKIOHHBIE: PACCTOSHUE OT TOUKHU /10 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOI 10 IJIOCKOCTH
61-62 | IlepneHOUKYJSp U HAKIOHHBIC: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOI 10 IJIOCKOCTH
63-64 [leprieHAMKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0 TIOCKOCTH, PACCTOSHUE OT
i MPSAMOM JI0 TIIIOCKOCTH
65-66 [leprieHAMKyIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKHU J0 MIIOCKOCTH, PACCTOSHUE OT
i MPSAMOM 10 TIIOCKOCTH
67 HUrorosasi KoHTpOIbHast paboTa Ne2
68 O6o0menue, cuctemaru3anus 3HaHui 3a Kype 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

68




TEOMETPUSI. IOYPOYHOE IIVMIAHUPOBAHHUE 11 KJIACC (1 uac B HeTe10)

Ne Tema ypoka Hdara
n/n U3yYeHHs
"¥Yrubl Mexay npaMbIMH U IIockocTAMU'' (10 v)

1-2 VYIuIBl B IPOCTPAHCTBE: YIOJl MEXKAY NPSAMOU U MJIOCKOCTBIO

3-4 JIByrpaHHbIN yroJj, TUHEHHBIN Yyroy JBYTpaHHOIO yIJia

5-6 [lepneHIMKYISIPHOCTD IJIOCKOCTEM: MPU3HAK NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEN

7 [lepneHMKyYIAPHOCTD IIJIOCKOCTEN: MPU3HAK NIEPIICHANKYJISIPHOCTH ABYX IUIOCKOCTEH

8 Teopema o Tpex mepneHaIuKyIIpax

9 Teopema o Tpex nmepneHIuKyIsIpax

10 Kontpouabnasi paéora Ne 1 no remam "lleprneHauKyIspHOCTD MPSAMBIX U IUIOCKOCTEN" 1

"YTI1bl MEXKIY IPSIMBIMU U INIOCKOCTAMHU"

12 IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'DAHHUKA, BBIITYKIIBIC 1
HCBBIITYKJIBIC MHOI'OI'PAHHUKH,; pa3BEPTKA MHOI'OI'PaHHHUKA

13 [Ipu3ma: n-yronpHas Ipu3Ma; rpaHd ¥ OCHOBAHMS IPU3MBIL; IIpsiMas U HaKJIOHHAs
IpU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MPU3MBbI

Hapaﬂnenem/men, HpHMOYFOHBHBIﬁ mapayuiCICuIca u €ro CBOMCTBa

14
15 [Mupamupa: N-yrojapHas MUpaMuAa, TPAaHW © OCHOBAHKE MIUPAMHUIbI; OOKOBAsI U TIOJTHAS
IIOBEPXHOCTh MUPAMU/IbI; IPABWIIBHASL U yCEUEHHAs IUPaMHU/Ia
[IpaBubHBIE MHOTOTPAHHUKHU: IIOHATHE ITPABUIILHOTO MHOTOTPAHHUKA; IIPABUIIbHAS
[IpU3Ma U IIpaBUjibHAas TUPAMUIA; IPABUIIbHAS TPEYTOIbHAsA TUPAMUAA U
16 NIPaBUJIBHBIN TeTpasap; KyO
17 IIpencrasnenue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTAdP, JOJEKAdAP U UKOCADIP.
18 CuMMeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, IPSIMOM, TIIOCKOCTH.

DJeMeHThI CUMMCTPUHU B IIUpaMUJax, MmapaljiCJICIruIicaax, NpaBUJIbHbBIX MHOTOT'paHHHUKAX

19-20  Bprumcnenue 31eMEHTOB MHOTOIPAHHUKOB: Pebpa, UATOHAIH, YIIIbI

21-22| Tlnomanas OOKOBOI MOBEPXHOCTH U MOTHON TIOBEPXHOCTH MPSIMOH MPHU3MBI, IIOMIATh
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMON MPU3MBbI

23-24| Tlnomaap GOKOBOI MOBEPXHOCTH M TIOBEPXHOCTH MPABUIILHON MUPAMHIBI, TEOPEMA O
TUIOIIAM OOKOBOW MOBEPXHOCTH YCEYSHHOM MTUPAMHUIBI

25 KountpoabsHnas padora Ne 2 o teme "MHororpanHuku"

"O0beMbl MHOTOTPAHHUKOB'' (94)

[Tonsatue 06 00beMe

26

97 OOBeM MPSIMOYTOJIEHOTO TTapajlIeNIeTUIIe/1a
78 O0BeM npu3Msbl

29 O6beM npu3Mbl

30 O0BemM mupaMuIbI

31-32) OObeM mupamuIbI

33 KonTpoabnas padora Ne 3 o teme "OO6beMbl MHOTOTPaHHUKOB"

34 [ToBTOpeHME M 0000IIEHNE CUCTEMATH3aIUsl 3HAHUM BhIancienne yrioB: MexIy
CKpGH_[I/IBaIOH_[I/IMI/ICSI HpHMBIMI/I, MC)KILy HpSIMOI\/'I U IIJIIOCKOCTBIO, I[ByxrpaHHbIX yFHOB,
VIJIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




T'EOMETPHUSI. IOYPOUHOE IJIAHUPOBAHMUE 12 KJIACC (1 yac B Heaen0)

Ne Tema ypoka JlaTa
n/n U3y4YeHus
Tesa Bpamenus (12 4)

1 Cdepa u map: ueHTp, paguyc, AMamMeTp; MIola s MOBEPXHOCTH cepsl

5 B3aumHoe pacrnonoxxenue cepbl U MII0CKOCTH; KacaTellbHask TUIOCKOCTh K cdepe;
mwIomaab cheps

3 N3obpaxkenue cdepsl, mapa Ha iockoctu. CeueHus mapa

4 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolIne IUIUHAPUIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON TOBEPXHOCTH

5 Hunuaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromiasi U OCh; IIOMAAb OOKOBOI
Y TIOJTHOM MOBEPXHOCTH

6 N300paxkeHne NUIMHIPA HA TUIOCKOCTH. PasBepTka mumHapa. CedeHus MuInHapa
(TUIOCKOCTBIO, MapasuIeIbHON WU MEPIICHAUKYJIIPHON OCH IUITUHIPA)

7 Konundeckas moBepXHOCTh, 00pa3yIoniue KOHHIECKOM MTOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOU TOBEPXHOCTH

3 Konyc: ocHOoBaHue u BepiinHa, 00pa3yomias U 0Ch; IIOMaas OOKOBOM U MOTHON
MTOBEPXHOCTH

9 VYceueHHBIN KOHYC: 00pa3yrolIie U BICOTa; OCHOBAHHS M OOKOBAas IOBEPXHOCTh

10 N3o006paxkenne KoHyca Ha miaockocTu. PazBepTka koHyca. CedeHus KOHyca
(TUTOCKOCTHIO, TTAPAJUICTLHOW OCHOBAHHUIO, ¥ TNTOCKOCTHIO, TIPOXO/IAIICH Yepe3 BEPIIUHY )

11 KomOuHanws ten BpalieHus 1 MHOTOTPaHHUKOB

12 MHororpaHHHK, OTUCAHHBIN OKOJIO cepbl; cdepa, BIUCAaHHAS B MHOTOTPAaHHUK WA B
TEJIO BpallleHus

Oo6bemblI Ted (5 1)

13 [Tonsitre 06 06veme. OCHOBHBIE CBOICTBA 0OHEMOB TEI

14 O6beM uIMHIpa, KOHyCca

15 O0mbem mapa u wiomaab chepsl

16 [TogoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKITY TIIOMAIIMU TOBEPXHOCTEH,
o0beMaMu MOJJOOHBIX Tell

17 KonTpoabnas padora Ne 1 no remam "Tena Bpamenus" u "O0bems! Ten"

BexTopsbl u koopauHaTthl B npocTpancTie (10 )

18 BexTop Ha MJI0CKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue U BEIYATAHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YUCIIO

21 PaznoskeHne BekTOpa 1o TpeM HEKOMILTAHAPHBIM BeKTOopaM. [IpaBmito mapaienenumneaa

22 Pemenue 3aay, CBSA3aHHBIX ¢ TIPUMEHEHUEM TPaBUIl IEHCTBUI C BEKTOpaAMU

23 [IpsiMoyTonbHAs cucTeMa KOOPIWHAT B IpocTpaHcTBe. KoopAuHATHI BEKTOpA.
[Ipocreiimme 3amaun B KOOpIUHATAX

24 VYron mexay Bektopamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB

25 Brrurcnenue yriioB MeKy IPSIMBIMU | TIOCKOCTSIMU




KoopanHaTHO-BEKTOPHBIN METOI IPU PELLIEHUU T'€OMETPUUECKUX 3a7au

26
97 KonTtpoabnas pa6ora Ne 2 no teme "BekTops! 1 KOOpAUHATEI B IPOCTpaHCTBE"
IHoBTOpenue (7 4)

28 [ToBTOpenue, o6o0ImeHne u cuctemaru3anus 3Hanuii. OcHOBHBIE (DUTYPBI, (PAKTHI,
TEOPEMBbI Kypca INIaHUMETPHH

29 [ToBTOopenue, 0600mIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE QUTYPBI, (DAKTHI,
TEOPEMBbI Kypca INIaHUMETPHH

30 IToBTOpenue, o6001IeHNE U cUCTEMAaTU3aLUs 3HAHUH. 3a1a4l IUTAHUMETPUH U METOIbI
UX pPELICHUS

31 [ToBTOpenue, 0000IIeHNE U CHCTEMATHU3aLWs 3HAHUNA. 3a1a4H TUTAHUMETPHH U METOIbI
UX peLICHUS

32 [ToBTOpenue, o6o0meHue u cuctemMarn3anus 3Hanuii. OCHOBHBIE (DUTYPBI, (DAKTHI,
TEOpPEMBI Kypca CTepeOMETPUU

33 HUroroBas koHTpOIbHAst padoTa Ne 3

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3alIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




BEPOATHOCTDB U CTATUCTHUKA. IOYPOYHOE IIVIAHUPOBAHMUE 11 KJIIACC

JlaTa
Ne Tema ypoka
) HU3yYeHUsI
n/n
IIpencrasiieHne JaHHBIX U ONUCATEIbHASI CTATHCTHKA (4 1)
1 [IpencraBienue JaHHBIX ¢ TOMOIIBIO TAOJIHII U TUArpaMM
5 Cpennee apudmernueckoe, Meuana, HanOoIbIIee 1 HAMMEHbIIIEE 3HAYCHHS, Pa3Max,
JCTIepCcusi, CTAaHJapTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
3 Cpennee apudmernyeckoe, MeiuaHa, HauOOJbIIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max,
JMCTIEPCHsi, CTAHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
4 Cpennee apudmernueckoe, Meuana, HauboJbIIee 1 HAMMEHbIIIEE 3HAYCHHS, Pa3Max,
JHCTIepCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CayuaiiHble ONIBITHI H CJIy4YaiiHbIe COOBITHS C PABHOBO3MOKHBIMH HeXoaaMu (3 4)
5 CrnyualiHble S5KCIIEPUMEHTHI (OIIBITHI) U CIIy4aliHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozpl)
6 BepositHOoCTh cityuyaitHoro coObITHS. BeposiTHOCTH COOBITHI B ONIBITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSIMH
7 BepositHocTh cnyuaiinoro coobiTus. [IpakTuyeckas padora
Onepaunun HaJx cOOLITUAMM CJIOKEeHHe BeposiTHOCTeH (3 1)
3 Omneparuu HaJl COOBITHSAMU: TIEpECEUCHHE, 00bEIMHEHUE COOBITHM, MPOTHBOMOIOKHbBIC
coObITHs. [lnarpammsl Ditnepa
9 Onepanuu HaJ COOBITUSMU: TIepecedeHre, 00beIMHEHNE COOBITUI, TPOTHUBOIIOIOKHBIE
coObITHd. JlnarpamMmmsl Jitnepa
10 dopmyiia cI0KEHUS BEPOSATHOCTEN
YcoBHasi BeposiTHOCTb. DopmyJia MoTHOI BeposiTHOCTH (7 1)
11 YcnoBHas BEPOATHOCTE. Y MHOKEHHUE BEPOSATHOCTEN. [lepeBo cirydaiiHOro
JKCIIEPUMEHTA
12 VYcnoBHas BEPOATHOCTb. Y MHOKEHHUE BEPOSATHOCTEN. [[epeBo cirydaitHOro
JKCIIEPUMEHTA
13 YcnoBHas BEPOATHOCTE. Y MHOKEHHUE BEPOSATHOCTEN. [lepeBo cirydaiitHOro
JKCIIEPUMEHTA
14 ®opMya MOIHON BEPOATHOCTH
15 ®dopmyJia OIHON BEPOATHOCTU
16 dopMyria MoTHOU BEepOsATHOCTH. HezaBucuMBbIE COOBITHS
17 KonTtpoabsnas padoraNe 1
DaeMeHTbl KOMOMHATOPUKH (4 1)
18 KoMb6uHaTtopHoe npaBuio yMHOXKEHUS
19 IlepectanoBku u (hakTopua
20 Uucno coueranuit
21 Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa
Cepusi mocjie10BaTeJIbHBIX HUCHBbITAHUM. (3 1)
99 bunapHubIii cirydaitHbIi ONBIT (MCIIBITAHKUE), yCTIEX U Heynada. HezaBucumbie

HUCIIBITaHUA. Cepml HE3aBUCHUMBIX UCIIBITAHUI A0 IMCPBOro yCricxa




23

Cepust HE3aBUCUMBIX UCTIBITAHUN bepHyimn

Cepus He3aBUCUMBIX HcTIBITaHUH. [IpakTHdeckas paboTa ¢ UCIIOIB30BaHUEM

24

ANEKTPOHHBIX TAOJIHUIL

CiryuaiiHasi BeJINYHMHA U pacnpeaesienne BeposirHocteii (9 1)

25 CrnydaifHasi BeIMUMHA
26 Pacrnipenenenne BepositHocTe. JlMarpamMMa pacrpeneneHus
27 CymMa ¥ TpOu3BeJICHUE CITyYaiHbIX BETMYUH
28 CymMa ¥ TpOu3BeJICHUE CITyYaiHbIX BETMYUH
29 [Tpumeps! pactipesienieHnii, B TOM YHCIIe TEOMETPUYECKOe M OMHOMHUAIILHOE
30 [Tpumeps! pacpeseieHnii, B TOM YUCIIe TEOMETPUUECKOE U OMHOMHUATHHOE
31 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3allusl 3HAHUH
32 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUH
33 HroroBasi KoHTpobHas padoTa Ne 2
34 [ToBTOpEeHME, 0000IIEHUE U CUCTEMATH3AIIHS 3HAHHHA




BEPOATHOCTDB U CTATUCTUKA. IOYPOYHOE INIJTAHUPOBAHMUE 12 KJIACC

JlaTa
Ne Tema ypoka
U3yYeHUS
n/n

1 [ToBTOpenue, 00001eHNE, cucTeMaTu3anus 3HaHuil. CirydaiiHbIe ONBITHI U BEPOSITHOCTH
ciy4yaiHbIX coObITHH. Cepun HE3aBUCUMBIX HCTIBITAHUM

5 [ToBTOpenue, o6o0meHne, cucreMaTi3ays 3Hanui. CiydaiiHbIe OIBITHI U BEPOATHOCTH
ciy4yaiHbIX coObITHH. Cepun HE3aBUCUMBIX HCTIBITAHUMA

3 [ToBTOpenue, 00001eHNEe, cucTemMaTu3anus 3HaHuil. CirydaiiHbIe ONBITHI U BEPOSITHOCTH
cirydaitHbIX coObITHi. Cepuy He3aBUCUMBIX UCTIBITAHUN

4 [ToBTOpenue, 00001eHNE, cucTemMaTu3aus 3HaHuil. CirydaiiHble ONBITHI U BEPOSITHOCTH
cirydaitHbIX coObITHi. Cepuu He3aBUCUMBIX UCTIBITAHUN

MaremaTu4eckoe OKujaanne CJay4YaiHbIX BeJinuunH (344)

5) [Ipumepsl IpUMEHEHNSI MATEMaTUYECKOT 0 OKUAAHUS (CTpaXxOBaHUE, JIOTEpes)

6 MareMatrnueckoe 0KUJJaHUE CyMMBI CITy4YalHbIX BEJIUYHUH

7 MatemaTtuueckoe 0>kHJIaHue TeOMETPUIECKOr0 U OMHOMHAIIBHOTO pacipeIeieHu

8 MatemaTuueckoe 05kHMJIJaHue F€OMETPUUYECKOI0 U OMHOMHAJIBHOTO pacipeeIeHui

Jlucnepcusi ¥ CTaHAaAPTHOE OTKJIOHeHHe (44)

9 Jlucniepcus U cTaHAapTHOE OTKIOHEHUE

10 Jlucniepcus M CTaHIAPTHOE OTKIIOHEHHUE

11 Jlucrniepcuu reoMeTpu4ecKoro 1 OMHOMHUAIBHOTO pacpeiesIeHUs

12 IIpakTnyeckasi paboTa c NCIOIH30BAHUEM JIEKTPOHHBIX TAOIHUIL

3akoH 00JbmUX Yncel. (4 1)

13 3akoH 6onpIIMX yKces. BoIOOpOUHBINH METOT MCCeA0BaHNUN

14 3akoH 6onbpIIMX yKce. BoIOOpOUHBIH METOT MCCIeA0BaHUN

15 IIpakTnyeckas paboTa c UCIOIL30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

16 KontpoabHnas padora Ne 1

IHoBTOpenue (17 )

17 IIprmepsl HeNPEPBIBHBIX CIy4YaiHbIX BETUYUH. DyHKINS IIIOTHOCTH PACIPENEICHHUS.
PaBHOMEpHOE pacnpeneneHue u ero CBOMCTBa

18 IIprmepsl HENPEPBIBHBIX CIy4YailHbIX BETUYUH. DYHKINS IIOTHOCTH PACIIPENETIECHHUS.
PaBHOMEpPHOE pacnpeieneHne U ero CBONCTBa

19 3aznauyu, TpUBOIALINE K HOPMaJIbHOMY pacnpesesieHnto. @yHKIMs IJI0OTHOCTU U
CBOMCTBAa HOPMAJIBHOTO paclpeAcIeHUs

20 [TpakTudeckas paboTa ¢ UCIIOJIB30BAHUEM JICKTPOHHBIX TAOJHII

21 [ToBTOpenue, 0600IIeHNE U cUcTeMaTH3alus 3HaHU|. OnucaTenbHast CTAaTUCTHKA

22 [ToBTOpenue, 0600IIeHNE U cucTeMaTh3anus 3HaHuH. OnucaTenbHas CTaTUCTUKA

93 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alMsl 3HaHUH. ONBITHL C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

24 [ToBTOpenue, o6o0IIeHNE U cucTeMaTU3alus 3HaHUH. OTBITHI ¢ PABHOBO3MOYKHBIMHU
AJIEMEHTAapPHBIMU COOBITUIMU
[ToBTOpenue, 0000IIEHNE U cUCTEMAaTU3alusl 3HAaHUN. Brrancienne BeposaTHocTei

25 COOBITHH ¢ MpUMEHEeHUEM (opMyJT U TpapuUecKrX METO0B (KOOpAUHATHAS MpsMasi,

JEpeBo, quarpaMma disepa)




[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HaHWH. Brruncienne BeposTHOCTEH

27 coOBITHH C MpUMeHEeHHEM (PopMyIT U TpadUIECKUX METOIOB (KOOpAMHATHAS TIpsiMas,
JepeBo, AuarpaMmma Jitiiepa)
[ToBTOpenue, 0000IIEHNE U CUCTEMAaTU3alusl 3HAaHUN. Brrancienne BeposaTHocTei

28 COOBITHI ¢ mpuMeHeHueM (HopMys U TpadUUecKuX METO0B (KOOpAMHATHAS MPsIMas,
JepeBo, quarpaMma Disepa)

29 [ToBTOpeHue, 0600IIeHNEe U cucTeMaTu3amus 3HaHuii. CirydaifHble BEJIMUYUHBI 1
pacnpezeneHus

30 [ToBTrOopenue, 00o0IeHNE U cucTeMaTH3aus 3HaHui. Ciy4aifHble BETMYUHBI 1
pacnpezeneHus

31 [ToBTOpeHue, 06001IeHNE U crucTeMaTH3ausl 3HaHuH. MaTreMaTH4ecKoe OKuJaHue
CIIy4aiiHOM BEJIMYUHBI

39 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHui. MaTreMaTH4eckoe OKujaHue
CIIy4aiiHOM BEJTMYUHBI

33 HTorosasi KoHTpOJIBLHAsA padoTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3alIHsl 3HAHUT




