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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O MareMaTHKe Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHus
pa3pabotana Ha ocHoBe ®I'OC COO c yuyeToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
NPEeIbSIBISIEMBIX K MaTeMaTHUeCKOMY oOOpa3oBaHHUIO, W TPAJAULIUNA POCCHICKOTO
oOpazoBanus. Peanusanuss nporpamMmbl [0 MaTEMaTHKE OOECHEYMBAET OBJIAJCHUE
KJIFOUEBBIMH ~ KOMIIETEHUHUSMH, COCTABJSIFOLIMMU OCHOBY  JJII  CaMOpAa3BUTHSA
U HENPEPBIBHOIO 00pa3oBaHUs, LEJIOCTHOCTh OOIIEKYJbTYPHOrO, JIMYHOCTHOIO
Y TIO3HABATEJIbHOTO PA3BUTHS TUYHOCTH 00YJArOIINXCS.

B nporpamMe no mMareMaTHke y4TeHbl UAEU U nosiokeHuss KoHuenuuu pa3BuTus
MaTemMaThudeckoro oopasosanus B Poccuiickoit denepannu. B cooTBETCTBHN C HA3BAHUEM
KOHLIEMIIUHA, MaTeMaTH4ecKoe OoOpa30BaHUE [IOJDKHO, B YACTHOCTH, MPEIOCTABISAThH
KKJIOMY 00y4aromeMycsi BO3MOKHOCTb TIOCTHKEHUS! YPOBHS MaTEMATHUYECKUX 3HAHUM,
HE0OXOAMMOro ISl JAJIbHEWIIEeH yCTEeIIHON KU3HHA B o01iecTBe. IMEHHO Ha pelieHue
ATOM 3a/1a4M HalleJIeHa MporpaMma 1o MaTeMaTruke 0a30BOro ypoBHSI.

B snoxy uudpoBoit Tpanchopmanuu Bcex chep YeIOBEUECKON MESITEIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boil
MaTeMaTUYeCKOM MOJITOTOBKH. YK€ B IIKOJIE MaTEMaTHKa CIIY>KUT OOPHBIM IPEIMETOM
IUISl W3YYEHUST CMEXHBIX JUCUUIUIMH, & B JKHA3HM I[IOCJIE IIKOJBl peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HENMPEPBIBHOE 00pa30BaHUE, YTO TPEOYET MOJHOIEHHOM
0a30Boii 00111€00pa30BaTENHLHON MOJATOTOBKA, B TOM 4YHCIE€ M MaTeMaTHYECKOM.



D10 00YyCIIOBIEHO TE€M, YTO B HAIM JHW PACTET YHCIIO CHEIMAIBHOCTEH, CBSI3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMAaTUKH: U B cepe SIKOHOMUKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIACTSIX, U JaKe B TYMaHUTApHBIX cPepax. Takum o6pa3om, Kpyr
oOydJaromuxcsi, JJsi KOTOPbIX MaTeMaTHUKa CTaHOBUTCA 3HAYMMBIM MPEIMETOM,
CYILLIECTBEHHO PACLIUPSETCA.

[IpakTyeckass MoJIE3HOCTh MaTEMAaTUKU OOYCIIOBIIEHA TE€M, UYTO €€ MPEIMETOM
SABJISIFOTCSL (DyHIAMEHTAIBHBIC CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIE OTHOUIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEIMOCPEIACTBEHHOM
OMBITE, JO JOCTaTOYHO CJIOXKHBIX, HEOOXOAWMBIX I Pa3BUTHSI HAYYHBIX
U TEXHOJIOTUYECKUX HuJied. be3 KOHKpPETHhIX MaTeMaTHUYeCKUX 3HAHUM 3aTpyAHEHO
[MOHMMAaHUE TMPUHLUIIOB YCTPOMCTBA M UCIOJb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE U UHTEPIpETAlds Pa3HOOOpa3HOM  COLMAIBHOM, HKOHOMHYECKOM,
noyuTuYeckor  uHbopmaruu, ManodpGeKTUBHA  TOBCEIHEBHAs  MpaKTHYECKas
neATeNbHOCTh. KaxaomMy 4enoBeKy B CBOEH KU3HU MIPUXOJAUTCS BBIIOJIHATH JOCTATOUYHO
CJIO’KHBIE€ PACUETHI U COCTABJISATH HECJIOXKHBIE aJITOPUTMbI, HAXOJAUTh HYXKHbIE (POPMYIIBI
U NPUMEHATh HX, BIAJIETh MNPAKTUYECKUMU MNPHEMAMHU T€OMETPUYECKUX H3MEPEHUIN
U TOCTPOEHUM, YWUTaTh WH(OpMAIMIO, MPEACTABICHHYIO B BUAY TaOJUI, Juarpamm
U rpaduKOB, XUTh B YCIOBUAX HEOINPEACICHHOCTH W TOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUH.

ODHOBPEMEHHO C pacHIMpeHueM cep TPUMEHEHHUS MaTEeMaTUKH B COBPEMEHHOM
oOiecTBe Bce 0OoJjiee BaXXHBIM CTAaHOBUTCS MATEMATHUYECKHN CTUJIIb MBIILJICHUS,
MPOSIBIIAIONIUICA B OMNPENEICHHBIX YMCTBEHHBIX HaBBbIKax. B mpoliecce u3ydeHHs
MaTeMaTUKU B apCeHal MPUEMOB M METOJIOB MBIIIJICHUS 4YeJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIOUYAIOTCS UHAYKIUS U JAeAyKIHsl, 0000IIeHre 1 KOHKPETU3aIusl, aHalu3 1
CUHTE3, KJaccu(ukalus U cucteMarusaius, adctparupoBanue u aHajaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKIIOUYEHUW, NpaBUia HX KOHCTPYUPOBAHUSA PACKPBIBAIOT
MEXaHM3M  JIOTUYECKUX  TOCTPOEHUM,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynpoBaTh, 0OOOCHOBBIBATh M JOKA3bIBATh CYXKICHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBINUICHHE. MaTemMaTHuKe MPUHAJISKUT Beayias pojib B (OPMHUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHThI MBIIUJICHUS W BOCIUTAHUM YMEHUW JI€MCTBOBATH
10 3aJaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATH HOBEHIE.
B nmpouecce pemieHuss 3amad — OCHOBHOM yueOHOW JESATENIBHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAHAS CTOPOHBI MBIIIUICHUS.

OOyuenre mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATh y OOYYaIOMIUXCS TOUYHYIO,
palMOHAJIBHYI0O U WH(POPMATHBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOIXOJSIINE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpadUuecKre CpelCTBa IS BBIPAKCHUS CYKICHHM
Y HarjasiTHOTO WX IPEACTABIICHHUS.

HeoOxonumMbIM KOMITOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCS 00IIIE€ 3HAKOMCTBO C METOJIaMH TTO3HAHUS JIEHCTBUTEILHOCTH, TTPEACTABICHHE
O TpeaAMETe W METOJIe MaTEeMaTHK{, €ro OTJIMYMS OT METOJO0B €CTECTBEHHBIX
U TYMaHHUTApHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHUsS MaTeMaTHKW ISl pelieHus



HAYYHBIX U MPUKJIAJHBIX 337a4. TakuM o0pa3oM, MaTeMaTHueCKOe 0Opa30BaHNEe BHOCUT
CBOM BKJIaJl B (hOpMUpOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

W3ydyeHne MareMaTHKHd CIOCOOCTBYET AICTETHUECKOMY BOCIUTAHHUIO YeNIOBEKa,
MMOHUMAHUIO KpPAaCOThl M U3SIIECTBA MATEMATHYECKHX PACCYX IAECHUH, BOCIPUATHIO
reoMeTpUYeCKux (OpM, YCBOCHUIO UJIEU CUMMETPUHU.

[IpuopurerHbiMu LensiMU oO0yueHust matematuke B 10—-11 kimaccax Ha 0a30BOM
YPOBHE SIBIIIFOTCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIIO, BEJIMYWHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpPOSTHOCTb, (DYHKIHS), OO0ECreYrBaIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHus 00y4aromuXCs;

HOJBEJCHUE OO0yyarouMxcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMAaTUKH U OKPYKAIOIIETO MUpPa, IOHUMAaHUE MAaTEMATHKU KaK 4acTH
o01Iei KyJIbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarolmuxcs,
II03HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKUY;

(dopmupoBanne (GYHKIUOHAJIBHOW MaTEMaTHUUYECKOH TIpaMOTHOCTU: YMEHMS
pacno3HaBaTb MaTEMaTUYECKHE AaCHEKTbl B PEAIBHBIX JKU3HEHHBIX CHUTYaLMUSIX
U TpU U3YYEHUM JPYTHX YYEOHbIX NPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (QOpMyIMpoBaTh HUX Ha S3bIKE MaTEMaTUKH U CO3]aBaTh
MaTeMaTUYeCKHEe MOJIEIM, MPHUMEHITh OCBOCHHBIM MAaT€MAaTHYECKHI  amnmapar
JUIsL pELIECHUs NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATh U OLICHUBATH
MIOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU coJepxkaHusg MaremaTuku B 10-11 kmaccax sBustorcs:
«YUucna u BbIYMCIHEHUSY, «Anredpa» («AnreOpanyeckue BbIPAKEHUS», «YpaBHEHUS
u  HepaBeHCTBa»), «Hauama  marematudeckoro  aHamuza»,  «l'eomerpus»
(«'eomeTpuueckue GUryphl 1 UX CBOHCTBa», «I3MepeHne reOMeTpUUYECKUX BEIIUUUHY),
«BepodTtHOCTh U cTaTUCTUKa». [laHHBIE JIMHUK Pa3BUBAIOTCS MNapajlIeNIbHO, KaXKaas
B COOTBETCTBHM C COOCTBEHHOH JIOTMKOW, OJTHAKO HE HE3aBUCUMO OAHA OT JPYIOW,
a B TECHOM KOHTaKTe U B3aumonaeuctBuu. Kpome 3Toro, ux oObeAUHSET JIOTHUECKas
COCTaBJISIIOLIAs,, TPAJAMIMOHHO TMPUCYIIas MaTeMaTUKe U MPOHMU3bIBAIOIIAs BCE
MaTeMaTU4YeCKHe Kypehl U cosiepxkarenbubie Tuauu. ChopmynupoanHoe B PI'OC COO
TpeOOBaHHE «BIAJACHUE METOJAaMHU JOKa3aTeIbCTB, AJITOPUTMAMM pEIIeHHUs 3ajad,
yMeHue GopMyIHpOBaTh ONPEECICHHS], AKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJAUTD
JI0Ka3aTeNIbHbIE PACCYKJICHUS B XOJI€ PELICHHUs 3aJlay» OTHOCHUTCS KO BCEM Y4YEOHBIM
KypcaMm, a (OpPMHUPOBAHHE JIOTHYECKUX YMEHHUU paclpeiensercss Mo BCeM Troiam
00y4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

B cootBerctBUn ¢ ®I'OC COO MaremaTuka SBISETCS 00S3aTCIIBHBIM MPEIMETOM
Ha JJAaHHOM YpoOBHe oOpa3oBanus. [IporpamMmoii mo MaremMaTHKe IMpeaycMaTpuBaeTCs
u3ydyeHue ydeOHoro mnpeamera «MaremaTHKa» B paMKax TpeX Y4YEOHBIX KYpCOB:
«Anrebpa W Hayajga MaTeMaTWyeckoro aHammsay, «leomerpus», «BeposaTHOCTh
U CTaTUCTUKa». DOPMUPOBAHUE JIOTUYECKUX YMEHUN OCYLIECTBIISIETCS HA MIPOTKEHUH
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BCEX JIET 00y4YeHHWs Ha yPOBHE CPEIHETO OOIIero oOpa3OBaHHUS, a AJIEMEHTHI JIOTUKH
BKJTFOYAIOTCS B COZICPYKAHNE BCEX HA3BAHHBIX BBINIC YICOHBIX KYPCOB.

OO61iee yncno 4acoB, pEKOMEHOBAaHHBIX ISl U3Y4YeHUsSI MaTeMaTuku, — 340 4acos:
B 10 ximacce — 170 yacoB (5 ywacoB B Henento), B 11 kmacce — 170 gacoB (5 yacoB
B HEJIETIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne mMareMaTHKi Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpaBICHO
Ha JIOCTH)KCHHE OOYYaIOMMMHUCS JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHUS YUYEOHOTO MIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare m3ydeHHs MaTeMAaTHKH HAa YPOBHE CPEAHETO OOIIero 0Opa3oBaHMS
y oOyuatoterocsi OyayT chopMUPOBaHbI CIACAYIONINE TUYHOCTHBIE PE3YJIbTaThI:

1) rpaxxaaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK OOYJaromerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOT'O WICHAa POCCHUHCKOTO OOIECTBA, MPEACTABICHHE O MAaTeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHH, MPOIEAYP TPaXTAHCKOTO
oO1iecTBa (BHIOOPHI, OMIPOCHL U APYTro€), YMEHUE B3aUMOJIEUCTBOBATH C COI[MATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKONW TPaXKJAHCKOM HJIEHTUYHOCTH, YBaXKCHUS
K MpOUUJIOMY W HACTOAIIEMY POCCHMCKOM MAaTEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHXKCHUAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKOM MATEMATHUYECKOW IIKOJIBI,
HCIIOJB30BaHUE ATUX IOCTUKEHUM B IPYTUX HAyKax, TEXHOJIOTHUSX, chepax SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHMS:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapojaa, CcHOopMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUS, JTHUYECKOTO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAyKM U JESITEIbHOCTBIO YUYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas JCTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj7ady, PEIICHWH, pPaCCYKIECHUN, BOCHPUUMYHUBOCTH
K MaTEMAaTHUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3r4ecKoro BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MaTEMaTHYCCKHE 3HAHHUS B HMHTEpECax
3I0poBOrO0 W Oe30macHOro oOpas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTJbIXa,
peryisipHas pu3udeckas akTUBHOCTH), (PU3NICCKOE COBEPIIICHCTBOBAHUE TTPH 3aHATHSIX
CIIOPTHBHO-03/I0POBHUTEIIFHOM IESITEILHOCTBIO;

6) TPy10BOr0 BOCIMTAHUSA:
TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3InIHBIM
chepam npodeccHOHaNbHON JESITENIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKON U ee
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MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedt mpodeccun
M pEaIM30BbIBATh COOCTBEHHBIC KM3HCHHBIC IUIAHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTHYEeCKOMY O00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKCHUU BCCH KHU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PCUICHHH MPAKTHYCCKUX 3a7a4 MaTeMaTHUCCKOM
HAIpaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCTIUTAHUSA

c(hOpPMHUPOBAHHOCTH YKOJOTUYCCKON KYJIbTYPhI, IOHUMAHHUE BIMSHUS COITHATHHO-
SKOHOMMYECKHUX ITPOIIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPeJIbl, OCO3HAHUE
I00aJbHOIO XapakTepa »HKOJOTHMYECKUX Mpo0JieM, OpUEHTAIus Ha MPUMECHEHHUE
MaTeMaTU4YECKUX 3HAHMM JJI pelIeHus] 3aJad B O0JacTH OKpYKaloIIeH Cpeibl,
IJIAHUPOBAHUE TOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCJIEACTBUI MJISI OKPY’KAIOILIEH
Cpebl;

8) HeHHOCTH HAYYHOI 0 IO3HAHMSA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOLIECTBEHHON NMPAKTUKH, TOHUMAHWE MAaTEMAaTUYECKOW HAYKU Kak
chepsl YeIIOBEUECKON IEITEIILHOCTH, STANlOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS
[MBWIM3AIMKN, OBJIAJICHUE S3BIKOM MAaTEMAaTUKH M MaTeMaTH4YeCKOW KyJIbTypou
KaK  CpEJACTBOM  TO3HAHHUA MHpPA, TOTOBHOCTh  OCYIIECTBJISATH  MPOECKTHYIO
1 UCCJICIOBATEILCKYIO ISATCILHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOEHUS MPOrpaMMbl IO MaTeMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOyuatromierocsi OyayT cOpMHUpPOBAHBI METANpPEIMETHBIE PE3YJIbTATHI,
XapaKTepU3yIIIuecs OBJIaJCHUEM YHHBEPCAIbHBIMU TMO3HABATEIBHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMU ~ KOMMYHHMKAaTUBHBIMU  JCHUCTBUSIMAU U YHUBEPCAIbHBIMU
PEryJATUBHBIMU JEUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jornyeckue aeicTBus:

BBUSIBJITD WM XAPAKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKM MAaTEeMaTUYECKUX
O0OBEKTOB, MOHSATUH, OTHOMICHUN MEXIy MOHATUSIMH, (OPMYIUPOBATH OMpPEACICHUS
MOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIH TMPHU3HAK KIAacCU(pUKALMU, OCHOBAHHUSA
1U1st 000OIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN34,

BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BLIBAT CYKACHUS: YTBEPAUTEIbHbIC
U OTpHIATeNbHbIE, EANHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTUBOPEUUS
B (akrTax, [aHHBIX, HAONIONEHUSAX U YTBEPXKICHUSIX, TMpeasiaratb KpUTEpUU
ISl BBISIBJICHUSI 3aKOHOMEPHOCTENW U IPOTUBOPEUUN;

JI€J1aTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€YKTUBHBIX U UHIYKTUBHBIX
YMO3aK/IOYEHHUM, YMO3AaKIIOUEHUH 110 AaHAJIOTUY;



NPOBOJUTh CaMOCTOSITEIHHO JOKA3aTENIbCTBA MATEMAaTHYECKUX YTBEPIKICHHMA
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, MPUBOIAUTH TPUMEPHI
1 KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATHh CIIOCOO penieHus] yaeOHO# 3amaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
perieHus, BEIOMPAaTh HAauOOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieoBaTeibCKue 1eiiCTBUSL:

UCIIOJIb30BaTh  BOMPOCHI KaK  HUCCIENOBATENIbCKUM  MHCTPYMEHT  TO3HAHMS,
(dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, YCTAHABIUBATh
MCKOMOE 1 TaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHE,

MPOBOJIUTh CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIIEIOBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTUYECKOro OOBEKTa, SBJICHHS, MpOLECca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpOBaTh OOOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
MIPOBEICHHOTO0 HAOJIO/IEHUs, UCCIEAOBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, a TaKXKE BbIIBUIAThH
MPEIOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmanmeii:

BBISIBJISITH Je(DULIUTHI THPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIIPOC
U IS peUIeHUs 3a]1a4H;

BbIOMpATh MH(OpPMALMI0O W3 HMCTOYHUKOB Pa3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3HPOBATh W WHTEPHPETUPOBATH MH(GOPMALMIO PA3JIMYHBIX BUAOB U (hopm
IIPE/ICTABIICHUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIMIO, MPEJACTABIATH €€ B pa3IMYHbIX (Qopmax,
WJUTIOCTPUPOBATH TpapUuecK;

OLICHMBATh HAJEKHOCTh MH(OPMALMU [0 CAMOCTOSTENILHO C(HOPMYJINPOBAHHBIM
KpUTEpUsM, CHOPMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHukaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBHS
Oo0wmenue:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKICHHSI B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMACbMEHHBIX TEKCTAX, AABATh MOSACHEHUS IO X0y PELICHUS 3a/1a4yi, KOMMEHTUPOBATh
ITOJIyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJEeHHS 3a/laBaTh BOINPOCHI MO CYHIECTBY OOCYXIAaE€MOMl TEMBl,
npo0JieMbl, pellaeMoi 3a1a4yu, BHICKA3bIBaTh HJEH, HAlleJICHHbIE Ha MOMCK pPEeLICHHS,
CONIOCTABIATh CBOM CYXXICHHMS C CYXICHMSAMH JPYTMX YYaCTHUKOB JHAJIOra,
oOHapyXMBaTh Pa3IMuKe U CXOJCTBO MO3ULUMN, B KOPPEKTHOU (opMe (GOpMyINpOBATH
pa3HOrIacus, CBOM BO3PAXKEHNUS,



IPEACTABIATh PE3yJbTaThl PELIEHUs 3aJadd, SKCIIEPUMEHTa, HCCIEAOBaHMS,
MPOEKTa, CaMOCTOATEIbHO BbHIOMpaTh (OpMAaT BBICTYIUIGHHS C YY€TOM 3ajJau
IpPE3eHTal1 U 0COOEHHOCTEN ay JUTOPHUU.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranuzamnus:

COCTABJISITH IJIaH, aITOPUTM PEIICHUS 3a/1a4H, BEIOMPATH CIIOCO0 PEIICHHS C YIETOM
UMECIOIIUXCS  PECypCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4€TOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJJIEKT:

BJIQJICTh HABbIKAMHU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPLIAEMBIX
JEUCTBUA M MBICIHUTEIIBHBIX TPOIIECCOB, MX PE3yJIbTaTOB, BIANETh CIOCO0AMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IpOIeccCa M Ppe3yJibTaTa PELICHUS MaTeMaTU4eCKON
3a]1a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aj]layH,
BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaiJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEU M YCIOBUSM, OOBACHITH MPUUYUHBI
JOCTHKEHUS WM HEJOCTIKEHUS PE3yJIbTaTOB IESITEIbHOCTH, HAXOIUTh OIIMOKY, TaBaTh
OIICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIHLHON pabOThHI
Npy  pEeHIeHHH y4eOHBIX 3a7ady, NPUHUMATh 1eJb COBMECTHOW JIESITEIIbHOCTH,
IJIAaHUPOBATh OPraHM3alMil0 COBMECTHOM paboThl, pachnpeAensaTb BHUAbBI paloT,
JIOTOBApUBATLCA, OOCYXJaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYMNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE LUITYPMbI» U UHBIE), BHITOIHITH CBOKO YAaCTh pa0OTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUA C APYTUMH YICHAMH KOMaHJIbI, OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUI
MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pPE3yNbTaThl OCBOCHMSI MPOTPAMMBI 10 MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpEIHEro 00I1ero 00pa3oBaHUs MPEICTABIEHBI M0 roAaM 00y4YeHus
B paMKax OTACJIBHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIUX pazliefiax MporpaMMbl
110 MaTeMaTHKe.



OEJAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHASA 3AIINCKA

VYuebHsbIil Kypc «Anredpa U HadaJla MATEMAaTUYECKOTO aHAIU3a» SBJISIETCS OJHUM
U3 HamOojee 3HAUYMMBIX B IMPOrpaMMe CPEIHEro oOIero oOpa3oBaHHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y HJisi U3Y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (HOPMUPYET JIOTHUYECKOE
U a0CTpaKkTHOE MBIIUICHHE O00YyYaloluXcsi Ha ypOBHE, HEOOXOJIMMOM JJisi OCBOCHHS
y4eOHBbIX KypcoB MH(GOPMATHKHU, OOIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTU. B pamkax
yueOHOro Kypca «AnreOpa M Hayajga MaTeMaTHYECKOro aHalin3ay oOydarouiuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyJIUpyeT CBOU
JTOCTHKECHHS B MATEeMaTH4IeCKor (hopme.

Y4eOHbIi Kypc anreOpbl 1 Hadal MaTeMaTHYEeCKOTO aHAIN3a 3aKIaIbIBA€T OCHOBY
JUIL  YCHEIIHOTO OBJaJEHUs 3aKOHAaMU (PU3MKH, XUMUHM, OHOJOIMH, HOHHUMAaHUS
OCHOBHBIX  TEHJCHIMH  HOKOHOMHUKM ¥  OOIIECTBEHHOW  KU3HH,  IIO3BOJIAET
OPUEHTUPOBATbCSI B COBPEMEHHBIX LM(POBBIX M KOMIIBIOTEPHBIX TEXHOJOIHUSAX,

YBEPEHHO HCIOJIb30BaTh MX B TMOBCEIHEBHOW JXKM3HU. B TOXXe BpeMsi OBIajeHUE
a0CTpaKTHBIMU U JIOTHYECKU CTPOTMMU MaTEMaTHUYECKUMU KOHCTPYKIUSAMU Pa3BUBAET
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTb YTBEPXICHUS,
UCIOJIb30BaTh O0OOLIEHME M KOHKPETHU3alMio, a0CTparupoBaHWE U aHaJOTHIO,
(dopMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIIEHHE. B X071 n3yueHus anreOpbl U Havyal
MaTeMaTHYECKOIr0 aHajlu3a Ha YPOBHE CpPEJHEro o0Iiero o0pa3oBaHUs 00yyaroluecs
MOJTy4at0T HOBBIN OTBIT PEIICHUS] MPUKJIAIHBIX 33]1a4, CAMOCTOSTEIIbHOTO TTOCTPOSHUS
MaTEeMaTHYECKUX MOJICJIC pealbHBbIX CUTyallMii M WHTEPIPETAIMU TOTYYEHHBIX
pelleHni, 3HAKOMSTCA C IpUMepaMi MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
HAyKe U B UCKYCCTBE, C BBIJAIONIUMHUCA MATEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.
VY4eOHblli Kypc anreOpbl W Havajl MaTEeMaTUYeCKOro aHajau3a o0Jiagaer
3HAYUTENbHBIM BOCIWTATEIBHBIM TIOTEHIIHAIOM, KOTOPBIA peamu3yeTrcs Kak depes
y4eOHBIN MaTepHall, CHOCOOCTBYIONTUH (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
u 4depe3 crnenuduky ydeOHOM AesTEeIbHOCTH, TPeOYIOIIeH CaMOCTOSITEIHHOCTH,
aKKypaTHOCTH, TPOJODKATEIHHON KOHIIGHTPAIlMM BHUMAHUSI W OTBETCTBEHHOCTH
3a TIOJTyYEHHBIN pe3ynbTarT.

B ocHoBe Meromukum oOydeHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHaIM3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B cTpykType mporpammsl o anreOpe 1 HauaaaMm aHaIu3a BBACSIOTCS CIIEIYIOIINe
COJiep)KaTeIbHO-METOANUECKe JHUHUK: «Yucna u  BeIUMCHEHUs», «DyHKIUN
u Tpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hadama maTemaTHueckoro aHaimzay,
«MHOXecTBa M Joruka». Bce OCHOBHBIE COJEpP’KATEIbHO-METOUUYECKHE JIMHUU
U3YYalOTCS Ha NPOTSHKEHUU JBYX JIeT OOYy4YeHUsT Ha YpOBHE CpPEIHEro oOIIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSSA APYT APyra ¥ MOCTETNIEHHO HACHIIAsICh HOBBIMU
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TeMaMu U paszaenamu. J[aHHBIN yuyeOHBIH KypC SIBJISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0beuHSET B ceOe COAEp)KaHWE HECKOJbKMX MAaTEMaTHYECKUX NHUCLUMIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATHYECKHUI aHaln3, TEOpUs MHOXKECTB U Jpyrue. Ilo mepe toro
Kak oOydJaroluecs OBJIAJEBAIOT Bce Oosiee HIMPOKMM MAaTEMaTHYECKUM alllaparoM,
y HHUX TIOCIEIOBaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTHUYECKYIO MOJIETb peasibHOM CUTYyalluH, IPUMEHATH 3HaHUA,
MOJIyueHHbIE B y4eOHOM Kypce «Aniredpa W Hayala MaTeMaTHYECKOTO aHaIHM3ay,
IUIA PEIICHUsI CaMOCTOSITENbHO CHOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/1a4u, a 3aTeM
UHTEPIPETUPOBATD [TOJIYYEHHBIN pe3yJbTaT.

ConepxxarenpHO-METOAUYECKass JIMHUA «YHcila M BBIUMCICHUS» 3aBEPIIACT
(GopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOpOEe ObLIO
HA4YaTo Ha yYpOBHE OCHOBHOro obmiero obpaszoBanusi. Ha ypoBHe cpemnero oOuiero
o0Opa3oBaHus 0c000€ BHUMAaHUE yaesaeTcs (POPMUPOBAHUIO TPOUYHBIX BEIYMCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0s MCHOJb30BAaHUE paA3IMYHBIX (QOpPM  3alucu
JNEUCTBUTEIBHOTO YHCIIa, YMEHUE PALMOHAIBHO BBIMOJIHATH JEHCTBUA C HUMHU, JENaTh
INPUKUJAKY, OLIEHWBATh pe3yibTar. OOydaroniyecs Mojy4aroT HaBBIKA HPUOIMKEHHBIX
BBIUHCIICHUM, BBIIIOJIHEHUS AEMCTBUI C YMCIIaAMM, 3alIMCAHHBIMU B CTaHAApTHOU (opme,
UCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

ConepxaTesibHas TMHUSL «Y PABHEHHSI U HEPABEHCTBA» PEATU3YETCs HA IIPOTSHKEHUU
BCEro 00y4YeHHs1 Ha YPOBHE CPEAHET0 001Iero 00pa3oBaHus, OCKOJIbKY B K&XKJIOM pasiese
MporpamMMbl  MIPEAYCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3adad. OOywaromuecs
OBJI4/IEBAIOT PA3IMYHBIMUA METOJAMU PELIEHMS LEIbIX, PALMOHAIBHBIX, HPPALIMOHAJIBHBIX,
MOKa3aTeIbHbIX, JOrapU(PMUIECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U UX
cucteM. [lonydyeHHble yMEHUS UCTIOIB3YIOTCS IIPU UCCIIEIOBAaHUH (PYHKIMHM ¢ TOMOIIBIO
MPOU3BOJAHOM, PEUICHUH NPUKIAAHBIX 33Ja4 M 3aJad Ha HAaXO0XKJIEHHWE HauOOJbIINX
Y HauMEHbIIMX 3HaYeHui (yHkuuu. [{aHHas copeprkarenbHas JIMHYS BKITIOYAET B Ce0sl TakKe
(dbopMHUpOBaHNE YMEHHI BBITIOJHITH PacdeThl 1Mo GopmyiiaMm, MpeoOpa3oBaHusl IEIbIX,
palMOHAIBHBIX, UPPALUOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe
BBIpa)KEHU, COJIEpKALUX CTETIEHH U jtorapudMsbl. biaronaps n3ydeHuto aredpandyeckoro
MaTepuaga MPOUCXOAMUT JajlbHEWIlee Pa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBIIUIEHUS 00y4YaromuXxcs, GOPMUPYIOTCS HABBIKU JIEYKTUBHBIX PACCYXKIACHUH, paObOTHI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTE U 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AnreOpa npeaaraet 3p(HeKTUBHbIE MHCTPYMEHTHI JIJ1s1 peLIEeHUS
MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4y, HarJAJHO JIEMOHCTPUPYET CBOHM
BO3MO’KHOCTH KakK sI3bIKa HAYKH.

ConepxxarenpbHo-MeToqu4eckass JuHUA  «DPyHKUMM U rpaduKu»  TECHO
MeperuieTaeTcs ¢ APYruMH JIMHUAMH Y4E€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3alaeT  MOCJIEOBAaTENbHOCTh  M3y4YeHUs  Marepuana. M3ydeHue  CTENEeHHOM,
MOKa3aTeIbHOM, JIOTapU(PMUUYECKON M TPUTOHOMETPUYECKUX (PYHKIUH, X CBOWCTB
U TpauKOB, UCIOJb30BaHUE (YHKUMA [ pemieHus 3aJad M3 JpYrux Y4eOHBIX
IPEIMETOB U PEAIIbHOM JKU3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTHMYECKUM aHaJIU30M, TaK
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U C PEIICHHEeM ypaBHEHUN W HepaBeHCTB. [Ipu 3TOM OOJBIIIOE BHUMAHUE yIETISETCS
(GbOpMHUPOBAHUIO YMEHUS BBIpaXKaTh (POPMYJIAMHU 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJIMYMHAMU, UCCIE0BaTh MOTYyYeHHbIE (DYHKIIMH, CTPOUTh UX Trpaduxu. Marepuan
coJiepKaTeIbHON JIMHUM HAlEJIeH Ha Pa3BUTUE YMEHHUHM U HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IM4HON (opMe: aHATUTHUYECKOM,
rpaduueckoii u caoBecHoM. Ero nusyuenue cnoco0CTBYET pa3BUTHIO alITOPUTMUYECKOTO
MBIILJIEHHUS, CHIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTUH.
ConepxarenbHass JuHua «Hauana wmaTeMaTHyeckoro aHanu3a» MO3BOJISET
CYILIECTBEHHO PACHIUPUTh KPYr KaK MaTEeMaTUYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYIIHBIX OOYYaloIUMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTH HCCIEOBaTh U
CTpOUTH Ipa@uku (QYHKIUH, ONpEAeNsITh UX HauOOJbIINE U HAUMEHbBIINE 3HAUCHUS,
BBIYUCIIATH IUIOMIAAU (QUTYp U OOBEMBbI TeJ, HAXOJAUTh CKOPOCTH M YCKOPEHUS
nponeccoB. ConepxaTenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH TMOCTPOEHUSA
MaTeMaTUYECKUX MOJEIIEN pEalbHBIX CUTYallMil, HaXOXXICHUS HAWIYYIIEro pPEIICHUS
B TPUKIAIHBIX, B TOM WYHCIE COIMAIbHO-DKOHOMUYECKHX, 3aJladyax. 3JHAKOMCTBO
C OCHOBAaMHM MAaTeMaTHYECKOTO aHajiu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO ¥ KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO yMEHUUN
pacrio3HaBaTh NPOSIBICHUS 3aKOHOB MAaT€MaTUKH B HAayKe, TEXHUKE WU HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIJIAIOIIUXCS PE3YNbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHSA
MaTeMaTUKHU KaK HAyKH, U UX aBTOpax.

ConepxaTenpbHo-MeToANYECKasT JHHUS «MHOXeEcTBa M JIOTMKa» B OCHOBHOM
MTOCBSIIIIEHA 3JIEMEHTAM TEOPUHU MHOKECTB. TeOopeTHKO-MHOKECTBEHHBIE MPE/ICTABICHUS
MPOHMU3BIBAIOT BECh KypC IMKOJBHOM MaTreMaTHMKW ¢ TpeiaraloT Haubolee
YHUBEPCAIBHBIA $3bIK, OOBETUHSIONINIA BCE Pa3eiibl MATEMATHUKUA U €€ TPUIIOKECHHH,
OHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUILIUHBI B eauHoe Ienoe. [loatomy
BAXXHO J]aTh BO3MOKHOCTh 00YUYarOIIeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEeMaTHUKHU U UCIIOIb30BaTh €T0 JJIsl BRIPAXKEHUS CBOMX MBICIIEH.

B yueOGHOM Kypce «Anredpa v Havyajna MaTeMaTHYeCKOro aHaJIn3ay MPUCYTCTBYIOT
TaKX€ OCHOBBI MAaTEMAaTHUYECKOT'O MOJICTUPOBAHUS, KOTOPbIE TPU3BaHbl CHOPMUPOBATH
HaBBIKM TOCTPOEHUS MOJICNIE peaIbHbIX CUTYyallui, HMCCIEIOBaHUS 3TUX MoJenen
C TIOMOIIBIO amnmaparta aiareOpbl M MaTeMaTHYECKOro aHallu3a W HWHTEPIpETalnu
MOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUIETEHbI B KaXKIbIH M3 pas3feiioB
MpOTpaMMbl, TOCKOJBKY BECh MaTepuald ydeOHOro Kypca IIUPOKO MCIOJIb3YETCS
JUIS. pelIeHUs] TPUKIAIHBIX 3a1ad. [Ipu pereHun peadbHbIX MPAKTUYECKUX 3ajad
oOydaronyecsi pa3BUBAIOT HAOMIOJATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, MCIOJb30BaTh AHAJIOTHI0, O0000IATh U  KOHKPETU3UPOBATH
npobsiemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKJIATHBIX 3a7a4
OpraHu3yeTcsl B MPOLECCe M3YUYEHUs BCEX TeM YuyeOHOro Kypca «AuredOpa v Hadana
MaTEeMaTUYECKOrO aHaJIN3ay.

OO6iee 9uciao 4acoB, peKOMEHOBAHHBIX JJISI U3YYEHHUS YU4eOHOTO Kypca « Anredpa
U Haydajla MaTeMaTH4ecKoro aHamausa», — 170 ygacoB: B 10 kimacce — 68 dacoB (2 yaca
B Henento), B 11 kimacce —102 yaca (3 gaca B HeJemIo).
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COILEPKAHUE OBYUYEHMUA

10 KJIACC
Yuciia 1 BLIYUCICHUA

Panmonanehple umcia. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, MPOLEHTHI,
OecKOHEUYHbIEC TIEPUOANYECKUE APOoOHU. AprpMETHUECKHUE ONEepallui C PAllMOHATEHBIMU
qucllaMu, IpeoOpa3oBaHMs YUCIOBBIX BblpaxeHuil. [Ipumenenne apodel U nMpoueHToB
JUISL peLICHUS IPUKIIAJAHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIEl 3HAHUM U peabHOU KU3HH.

JleicTBUTENbHBIE  4YMClIa.  PalMoHanmbHblE W HMPPAlMOHAIBHBIE  YHUCIA.
ApudmeTnueckre omepanud ¢ JCUCTBUTEIbHBIMU  uuciaamu. [lpuGnrkeHHbIC
BBIYMCIICHNUS, [TIPaBUJIa OKPYIJICHHUS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nenbiM nokazateneM. CtanaapTHas gopma 3anucu AeHMCTBUTEIBLHOTO
yucna. Vcnonb3oBaHue mnoaxonaAlied (QoOpMBl  3amHMCHU  AEMCTBUTENBHBIX YHCEN
JUISL PELIEHUS TPAKTUYECKUX 3a/1a4 U MTPEICTABIICHUS TAHHBIX.

ApudmMernuecknii KOpeHb HaTypaIbHOU cTeneHu. JlelcTBus ¢ apu(pMETHIECKUMHU
KOPHSIMH HaTypaJIbHOW CTETICHHU.

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, APKKOCHHYC,
apPKTaHI'€HC YUCIIOBOTO ApIryMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa ¥ TOX/I€CTBEHHbIE TPEOOPA30BAHUSL.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHU. OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHEeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pemieHne HepaBeHCTBAa. Meron
VHTEPBAJIOB.

Perenue 1enbix U 1poOHO-pallMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHHI.
[IprMmeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4 U 33/1a4

U3 pa3IMYHBIX 00JaCTEN HAYKU U PEaTbHOM KU3HHU.

DyHKIUMU U TPauKH

OyHKIUA, cnocoObl 3ananus pyHkuuu. I'paduk bynkuun. BzaumHo obpatHbie
byHKIUY.

OOnacte ompeneiaeHuss U MHOXECTBO 3HaueHud Qynkuuu. Hymu ¢dyHxuumn.
[IpomexxyTKH 3HAKOTIOCTOSIHCTBA. YeTHbIE U HeUETHbIE (DYHKIIUU.

Crenennas (yHKUMS C HaTypaJbHBIM W LeNbIM TMoka3aTeneM. Ee cBoiicTBa
u rpaduk. CBo¥icTBa U rpaduK KOPHS N-OM CTEIICHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPE/ICICHUE TPUTOHOMETPUUYECKUX HYHKIUN
YHUCJIOBOTO apryMEHTA.

Hauajna maTeMaTH4eCKOIo aHAJIM3Aa
HOCJ’ICI{OB&TCJ’ILHOCTI/I, CITOCOOBI 3aJlaHus MOCJIEAOBATEILHOCTEH. MOHOTOHHEBIE
IIOCJIICAOBATCIBbHOCTH.
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ApudmeTrnueckas U TeoMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMEeTpUYEeCKOM
nporpeccun. @opmyiia CI0KHBIX MPOIIEHTOB. Mcnoib3oBaHue Mporpeccuu s pelieHus
peanbHBIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOmepanuu HaJl MHOXecTBamH. Jluarpammel  Dilnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO —ammapara [ ONUCAaHHUS  PEaIbHBIX
IPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CIeICTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia v BbIYUCTICHUS
HarypanbHubie u nemnplie yncia. [Ipu3Haku Je1MMOCTH LENBIX YHACEIL.
Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTENICHH.
Jlorapudm uucna. /lecaTuynblie U HATYpaJIbHbIE JIOTAPU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BeIpaKEHUM, COJEPKALTUX Jorapu(mebl.

[IpeoOpazoBaHre  BBIpAXEHHUM, COJEpXKAIIMX CTENEHH C  PAMOHAIbHBIM
[I0Ka3aTeJIEM.

[IprmMepbI TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JTUMHEWHBIX ypaBHEHHUM. PellleHMe NPUKIAIHBIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHUM.

CucTteMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKUX
3a/1a4 ¥ 3aJ71a4 U3 pa3IMuHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

DOyHKUUH U rpaduku

Oynkrus. [lepuonuueckne ¢yHkiumu. [IpoMexyTkM MOHOTOHHOCTH (DYHKITUU.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbombiiee u HanMeHblee 3HaueHne PyHKIUU
Ha IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIMHA, UX CBONCTBA U TPAPUKH.

[TokazatenpHass u jorapudmuyeckas (yHKIIMH, WX CBOWCTBA U TpaduKy.

Hcnonb3oBanue rpadukoB PyHKIMIA AJIs1 pelICHUS] YPABHEHUM U IMHEHHBIX CUCTEM.

Ucnons3zoBanne  rpagukoB  QyHKOMI A7 UCCIEAOBAHMS  MPOLECCOB
U 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PEHICHUH 3aJady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATbHOMN KU3HMU.

Hayana MmaTeMaTH4eCKOro aHaju3a
HenpepeiBable ¢(yHKIMU. MeToq HHTEpBaNOB Ui PELICHHUS HEPABEHCTB.
[IpousBognas pynkuuu. 'eomeTpudeckuii 1 PU3NIECKUI CMBICI IPOU3BOTHOM.
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[IpousBoaubie 3meMeHTapHbIX QyHKIHA. DOpMysIbl HAXOXKIEHHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOM3BOAHOM K HCCIENOBaHMIO (PYHKUMH Ha MOHOTOHHOCThH
1 3KcTpeMyMbl. HaxoskieHrne HanOombIIero 1 HAMMEHBILETO 3HaUeHUs! (DYHKIMU Ha OTPE3KeE.

IIpuMeHeHne MPON3BOIHOM AJIs1 HAX0XKICHHSI HAWITYYIIETO PEIICHUS B IPUKJIIAIHBIX
3aj1avyax, A7 ONpeIeTeHUs] CKOPOCTHU MpOoIecca, 3a1aHHOT0 (OPMYJIION WIH TpaduKOM.

[TepBooGpaznas. Tabnuia mepBooOpa3HBIX.

WNHuTerpai, ero reoMeTpuyeckuii U (pU3M4YEeCKuil cMbIcil. BrluucieHue mHTerpana
no popmyne Herotona—JleliGuua.

IHPEAMETHBIE PE3YJIbTATBI

K xonity o6yuenus B 10 ki1acce oOy4aromuiicsi OJIyYUT CICAYIOIINE MPEIMETHBIC
pE3yIbTaThI:

Yucya u BbIYHCIEHUS

OTICPUPOBATH MOHATHUSAMHM: PALIMOHATILHOE U JEHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOLICHTHI;

BBITIOJTHATh apu(METHUYCCKHUE ONepalliyd C PallMOHAIbHBIMA U JICMCTBUTEIIBHBIMH
YHCJIaMU,;

BBITIOJTHATD MIPUOJIMKEHHBIC BBIUMCIICHUS, UCTIONB3YsI MPpaBUjla OKPYIJICHUS, AeaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

OTIEpUPOBATh MOHATUSIMU: CTEMEHb C LIEJbIM IMOKa3aTesieM, cTaHjaapTHas dopma
3allUCU  JACHUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAJIbHOM CTENEHU, HCIOJIb30BATh
MOAXOAIILYI0 (OPMY 3aMUCH IEUCTBUTEIBHBIX YUCET JISl pELISHUS TPAKTUUYECKUX 3a71a
Y MPEICTABIICHUS TAHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHHYC M TAaHIC€HC NPOU3BOJIBHOTO YIJIa,
HCIIOJB30BaTh 3alUCh MPOU3BOJBHOTO YyIjla uepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE
GyHKIUY.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATH  MOHATUAMU: TOXKIECTBO, YPaBHECHHUE, HEPABEHCTBO, LEIIOE,
palMOHANIBHOE, HWPPAlMOHAIBHOE YpaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpPaBHEHHUE;

BBITIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKCHUN H  pemiaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJTHATh ~ MPEOOpa30BaHUsSl I1EJbIX, PAlMOHAIBHBIX W  HPPaAlMOHATIBHBIX
BBIPAKCHUW W PELIaTh OCHOBHBIC THUIIbI 1IEJIBIX, PAMOHAIBHBIX W HUPPALUOHAIBHBIX
YPaBHEHUN U HEPABEHCTB;

NPUMEHATh yYpPaBHEHWS W HEPABEHCTBA JUISl PEIICHUS MAaTeMaTUYECKUX 3a]ad
Y 33J1a4 U3 Pa3IMvHbIX 001acTel HAYKH U peaTbHOU KU3HH,

MOJICIMPOBaTh peajibHble CUTYyalluyd Ha SI3bIKE ajareOpbl, COCTABIISITH BBIPAKCHUS,
YPaBHEHHS, HEPABEHCTBA IO YCJIOBUIO 3aJla4d, WCCIEAOBATH ITOCTPOCHHBIE MOJEIIH
C MCIOJIb30BAaHUEM anmnapara anreOpsl.
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DyHKUNM U TPpaPUKH:

OMepUpoBaTh MOHATUAMH: (YHKIMS, CHOCOObI 3anaHus GYHKUUHA, 00JacTb
OTIpe/IeNICHUs] U MHOKECTBO 3HaYCHUH (QyHKINH, rpaduK QyHKINH, B3aUMHO 0OpaTHBIE
byHKITUY;

OMEepUpPOBaTh TMOHATUSIMH: YETHOCTh W HEYETHOCTh (YHKIMHU, HYIU (PYHKIUH,
IIPOMEXKYTKHN 3HAKOIIOCTOSIHCTBA,

UCIO0JIb30BaTh rpaduku GYHKIMM 1S pelIeHUs] ypaBHEHUI;

CTPOUTh M YHUTATh TpadUKU JTUHEHHON (YHKIMH, KBaJpaTUYHOW (PYHKIUH,
CTENEHHOUW (PYHKIMU C IIeJIBIM TTOKa3aTeseM;

UCIOJIb30BaTh Tpaduku GYHKIUMA JJIsT UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEMN
OpU peUICHUH 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB M peajbHOM >KU3HH, BBIPAXKaTh
(dbopMysiaMu 3aBUCUMOCTH MEXKy BETUUMHAMHU.

Hayana MmaTeMaTH4eCKOro aHaJm3a:

OIEPUPOBATh MOHATUSMU: TIOCIIEA0BATENBHOCTD, apU(METHUECKAS! U TEOMETPUYECKAs
IIPOIPECCHH;

ONEepUPOBATh NOHATUAMU: OECKOHEYHO yOBIBAIOIIAs T€OMETPUYECKasi IPOrpeccHs,
CyMMa OECKOHEUHO yOBbIBAIOILIEH T€OMETPUUECKON MTPOrPECCUy;

3aJ1aBaTh [10CJIEOBATEIbHOCTH PAa3INYHBIMU CIIOCOOAMU;

HCIIOJB30BaTh CBOWMCTBA IOCIIEIOBATEIBHOCTEM W IPOTPECCUM Ui PELICHUS
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMU HAJI MHOKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar sl ONMHCAHUS PEATbHBIX
MIPOIIECCOB U ABJICHUHN, IPU PEIICHUH 3a]1a4 U3 IPYyTUX y4eOHBIX MIPEAMETOB;
OIIEpUPOBATH MOHATUAMU: ONPEAECICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIHCTBO.

K koniry o6yuenus B 11 ki1acce oOy4aronuiics MOJydUT CIEAYIONINE TIPEIMETHbBIE
pe3yabTaThl:

YucJia ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATUSIMU: HATypaJbHOE, LEJI0€ YHUCIIO0, WCMHOJIb30BaTh MPU3HAKU
JETMMOCTH LETBIX YACEII, PA3JI0KEHUE YUCIIA HA POCTHIC MHOMKUTENM JJISl PEIICHUS 33/1a4;

OIIEpUPOBATH MOHSITUEM: CTEIICHB C PAllMOHAIBHBIM MTOKA3aTEIIEM;

OTIEpUPOBATh TOHATUAMU: JIOTapudM 4YUCHA, JECATUYHBIE U HaATypaJbHbBIE
JorapuQmbl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHU JJIs MPeoOpa3oBaHMs BHIPAXKEHUMH, ONEPUPOBATH
MOHSTUAMU: TI0OKa3aTEIbHOEC YPAaBHEHHWE M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIbI
MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJTHATH MTPE0OPa30BaHUSI BRIPAKEHUH, COJIEPKAITUX JIOTapU(PMBbI, OTIEPUPOBATH
MNOHATUSMU: JIOTapU(MHUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
norapu(MUUYECKUX YpPaBHEHUI U HEPABEHCTB;
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HaXOJUTh PEIIECHHUsI POCTENUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBAaTh IMOHATUSAMHU: CHUCTEMA JIMHEMHBIX YpaBHEHUH W €€ pelIeHueE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS IPAKTHYECKHUX 3a/1a4;

HaXOAMUTh PEIICHUS NPOCTEHMIIMX CHCTEM M COBOKYIIHOCTEH pPalMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJEJIMPOBATh peajbHbIE CUTYAlMH Ha SI3bIKE aJIre€Opbl, COCTABIISITh BBIPAXKEHMUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI I10 YCIOBHIO 3aJa4yM, UCCIEI0BATh OCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM ammapaTa ajareOpsl.

DOyHKUMU U TPaPUKH:

ONEepUPOBATh MOHATUAMHU: NEPUOINYECKAs (PYHKIIHS, IPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHM, TOYKH OJKCTpeMyMma (YHKIHHM, HAuOOJbLIEE W HAUMEHBIIEE 3HAYCHHUS
(yHKIMHM Ha TPOMEXKYTKE, MCIOJb30BaTh UX I UCCIENOBAHMS (PYHKUUH, 3aJaHHOU
rpadukoM;

ONepUpoBaTh  MOHATUAMH: TrpadUKH  [OKa3aTeNbHOW,  JIOrapu(pMUUECcKOM
U TPUTOHOMETPUYECKUX (PYHKIMH, H300pakaTh HUX HA KOOPJIMHATHOM IUIOCKOCTH
Y UCIIOJIB30BaTh JJIS PEIICHHS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKy JMHEHHBIX YpaBHEHUUH
Y MCIIOJIB30BAaTh UX ISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN;

UCIOJb30BaTh rpaduKku GyHKIUN AJIs UCCIEAOBAHUS MIPOLECCOB U 3aBUCUMOCTEH
U3 JPYTUX YYEOHBIX JUCIUILINH.

Havasa MmaTeMaTH4eCKOIo aHAJIM3Aa:

OTEepUpOBaTh TMOHATUSIMHU: HENpephiBHAS (QYHKIMA, TPOU3BOAHAS (DYHKIINH,
UCIIOJIB30BaTh TEOMETPUUECKUN W (PU3UYECKUM CMBICI MPOU3BOIHON JUIsl PEIICHUS
3a/1ad4;

HaXOJUTh TMPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIUNA, BBIYUCISTH MPOU3BOIAHBIC
CYMMBI, TPOU3BEJICHUSI, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh TMPOU3BOIHYIO JUIsl WCCIEAOBaHUS (DYHKIIMM Ha MOHOTOHHOCTD
1 SKCTPEMYMBbI, IPUMEHSTh PE3YIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO IPaUKOB;

WCMOJIb30BaTh  MPOM3BOAHYK)  JUISI  HAXOXKICHHUS  HAWIY4IlIEro  pPEelICHUA
B MPUKJIAHBIX, B TOM YHUCJIE CONUATBHO-OKOHOMUYECKUX, 33/1a4aX;

OTIEpPUPOBAThH MOHATUAMU: TIEPBOOOpA3HAs U UHTErPaJl, IOHUMATh T€OMETPUUYECKUIN
1 (pusnuecKkuil CMbICT UHTETpaa;

HaxOJWTh TEPBOOOPA3HBIC OSJIEMEHTAPHBIX (YHKIUH, BBIYUCIIATH HWHTETpal
o ¢popmyne Herorona—JleliOnuna;

peliath NOpPUKIAAHBIE 3aJadyd, B TOM YHUCJIE COLUAIBHO-DKOHOMHYECKOTO
1 (PU3MYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaJn3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHoBHOE coziep>KaHue OcHOBHBIE BU/IBI ICSITEIBHOCTH
(TemnI) Kypca 9JacoB 0o0ydJaronmxcs
MHOKeCTBa palliOHATBLHBIX 14 MHo3ecTBO, OIepaluu Hcnosb30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PannonanbHble ypaBHEHUA U
HEPABCHCTBA

HaJl MHOXKECTBaMHU. JluarpaMmsl
Ditnepa—BenHa.

Parnnonanpabie uncina. OOBIKHOBEHHBIE
U JIECATUYHbBIC IPOOU, TPOIIECHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
Apudmerrnueckue onepanuu

C pallMOHAIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCIIOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MPOIICHTOB JIJIsl PEIICHUS MPUKIaTHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIICH 3HAHUHI
Y PEATbHOM KU3HH.

JleCTBUTEIBHBIC YHCIIA.
PanronanbHbIE U MppallMOHAIBHBIC
yucia. Apudmernyeckue onepanuu

C IEeUCTBUTEIHHBIMU YHCIIAMHU.
[TpuGanKeHHbIE BRIYMCICHHUS, TIpaBUjia
OKpYTJIEHUS], MPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUI.

MHOKECTBEHHBIH armmapar

JUTSI OTIICAHUS X0J1a PEIICHUS
MaTeMaTUYECKHX 3aJ1ay, a TAKXKe
peanbHBIX TPOLIECCOB U SIBJICHUI,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX NMPEIMETOB.

OnepupoBarb NOHATHAMM:
pPalMOHAIIBHOE YU CJIIO0, IEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs IPOOb,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinoaHsaTs apudmeTndeckue
oTepalyu ¢ parMoOHAIbHBIMU U
JIEHCTBUTEILHBIMU YHUCIIAMU;
MPUOIMKEHHBIC BEIYUCIICHUS,
UCIIOJIb3YsI TpaBUiIa OKPYTJICHHUS.
JejaTh NPUKUKY M OL[EHKY
pe3ynbTaTa BHIYUCICHUH.
OnepupoBaTh NOHATUSIMH:
TO/IECTBO, YpPaBHEHUE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeTo1 HHTEpPBaJOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YpPaBHEHUN U
HEPaBEHCTB

1I€JI0€ U pallHOHAIbHOE YPAaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIbIX
Y PAllMOHAJIBbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE THIIBI LIETBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPABCHCTB.

IIpuMeHATH pallMOHAJIBHBIE
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUSI MATEMATUYECKUX 337134
¥ 3a/1a4 U3 PA3IMYHBIX 00J1aCTEW HAYKH
U peajbHOMN KU3HU

®yukuuu u rpadpuku. CTeneHb
C LEJIBIM ITOKa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (QYHKITUH.
B3aumHo oOpatHbie pynkuuu. ['paduk
(yHKIIH.

OO6nacTp onpeesieHnss U MHOXECTBO
3HaueHui pyukiuu. Hynm ¢pyHkimu.
[IpomMexxyTKH 3HAKOITOCTOSIHCTBA.
UeTHble U HEYETHBIE (DYHKIIUH.
CreneHb C LEabIM IOKA3aTEIIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnons3zoBanue noaxosuieit Gopmbl
3aUCH IEUCTBUTENIBHBIX YHCET

JUISL pELIEHUS] TPAKTUYECKUX 3a7a

U TIPEACTABIICHUS TAHHBIX.

OnepupoBaThb NOHATHUAMMU:
GbyHKUHS, cr1ocoObI 3aJaHus
(GyHKUIMH, B3aUMHO OOpaTHbIE
(dbyHKIUU, 00J1aCTh ONIpeeICHUs
Y MHOXECTBO 3HAUYEHUH (PYHKITUH,
rpaduk QyHKIIMH; YeTHOCTh

¥ HEYETHOCTH QYHKITUH, HYJIH
GyHKIIAA, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTENEHEH C LIEJIBIM [T0KA3aTEIEM.
Hcnonp30BaTh CTaHIAPTHYIO
dbopmy 3anucu J1eiCTBUTEILHOTO
quca.
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CrenenHast GyHKIUS C HATYPaTbHBIM
U 11eJIbIM NoKa3aTeneM. Ee cBoiicTBa u

rpaduk

DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH I'paduuecku
CBOMCTBA CTENEHHON (DYHKITHH.
BripaxaTs (popMyJIaMH 3aBUCHMOCTH
MEXK1Yy BEJTUYNHAMMU.

HUcnoab3oBaTh HU(ppPOBLIE

pecypchl Uil IOCTPOEHUS

rpa@uKoB PYHKIIUU U U3YICHUS

MX CBOMCTB

ApudmeTnuecKuii KOpeHb
n—OM CTCICHH.
HppanroHaibHble YPaBHEHUS
1 HEPABCHCTBA

18

ApudpmeTnueckuii KOpeHb
HaTypaJlbHOU cTeneHu. JlencTBust

C apu(PMETHUECKUMHU KOPHAMHU n—OU
CTCIICHU.

Pemienne nppaimoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CoiicTBa u rpaduk KOpHS 1-0i
CTENIEHU

D®opMyIHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKO# (popMe

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS 1-OU CTEIICHHU.
BbInojHATHL peoOpa3zoBaHus
MppalMOHAIbHBIX BEIPAXKEHUN.
Pemiats OCHOBHBIE THIIBI
UppalMOHAIbHBIX YPaBHEHUI

Y HEPABEHCTB.

IIpuMeHATH 1J19 peleHust
Pa3JIMYHBIX 32124 HPPALIMOHAJIbHBIE
YPaBHEHMS U HEPABEHCTBA.
CTponTh, YUTATH TpaduK KOPHS 1-01
CTEINEHHU.

Hcnoab3oBath nugpoBbie pecypebl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3Y4YEHHUS UX CBOMCTB
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@opMyJIIbl TPUTOHOMETPHH. 22 CuHYyC, KOCUHYC Y TAHT€HC YHCIOBOTO OnepupoBarb NOHATHAMU: CUHYC,
TpuroHomerpuueckue apryMeHTa. ApKCHHYC, apKKOCUHYC KOCHHYC U TAHT€HC IIPOU3BOJILHOTO
YPaBHEHHUS Y QpKTAaHI'€HC YHUCIIOBOIO apTyMEHTA. yria.
Tpuronomerpruyeckast OKpy>KHOCTb, Hcnoab3oBarh 3anHUCh
ONIPENIEIICHUE TPUTOHOMETPUUECKUX IIPOU3BOJIBHOTO YIJIa yepe3 OOpaTHbIE
(YHKIIMIT YUCIOBOTO apryMeHTa. TPUTOHOMETpHUUYECKUE QYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKUE BoIinoHATH npeodpa3oBaHus
(dopmyuel. IIpeobpasoBanne TPUTOHOMETPUYECKUX BBIPAKECHUM.
TPUTOHOMETPUUYECKUX BBIPAKECHUMN. Pemiats OCHOBHBIE THIIBI
Pewenne TpuroHOMeTpUYECKUX TPUTOHOMETPUYECKUX YPaBHEHUN
YPaBHECHUI
[locnenoBarensHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaThb NOHATHSIMH:

U IIPOTPECCUH

3aJ1aHUs ITOCIIEA0BATEIBHOCTEN.
MOHOTOHHBIE NOCAEA0BATEIIBHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yOpiBaromast
r€OMETPUYECKasl POTPECCUSL.
CyMMa 0ecKOHEUHO yOBIBAIOIIEH
F€OMETPUYECKON MPOTPECCUM.
®opmyJia CII0KHBIX IPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapaKTepa

MOCJIEI0BATEIbHOCTD,
apu(pMeTHIecKas u reoMeTpuiecKas
Mporpeccuu; 0ECKOHEYHO yObIBarouas
reoOMETPUYECKas MPOrpPeCcCusi, CyMMa
OeckoHEeUHO yObIBarolen
r€OMETPUUECKOU MPOrPECCHH.
3amaBaTthb oCIeq0BaTEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popMyJ1y CIT0KHBIX
MPOLEHTOB /JIA pelleHus 3a1a4

Y3 peaJbHOU MPAKTUKH

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh cBOMCTBA
MOCJIEI0BATEIBHOCTEN U IPOTPECCUI
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[ToBTOpEeHue, 06001IEeHNE, 3 OcHOBHBIE MOHSTHS Kypca aareopbl IIpyMeHsATH OCHOBHBIE MTOHATHUSI Kypca
cucTeMaTu3alus 3HaHUu! Y HavaJl MaTEMaTUYECKOTO aHaln3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 0060061IeHNE aHanu3a JJid perieHus 3aaaq
U crUcTeMaTH3alvs 3HaHU! U3 peAIbHOM JKU3HU U APYTHUX
IITKOJTHHBIX TUCIIMTUIAH
OBLIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KonuuaecTso OcHOBHOE coJiep/KaHue OCHOBHBIE BU/IBI IESITEIIBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
CreneHb ¢ pallMOHAJIbHBIM 12 CremneHb ¢ palioHaIbHBIM DopMyJTHPOBAThH, 3AIIMCHIBATH

OKa3aTeJIeM.
[TokxazarenbHast pyHKLIHS.
[loka3aTenbHbIEC YPaBHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTETIEHMU.
[IpeoOpazoBaHKe BhIpAKCHUH,

COJIep KaIlUX PAalUOHAJIBHBIE CTEIICHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[loka3zaTenbHast QyHKIIMS, €€ CBOWCTBA
U rpaduk

B CUMBOJINYeCKOil popme

Y WIIOCTPUPOBATH IPUMeEPaMH
CBOKCTBA CTEIICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1s1 Ipe0Opa30BaHUsI BBIPAKEHUH.
DopMyIHPOBATH

U WIKIOCTPHPOBATH rpapuuecKu
CBOMCTBA MOKa3aTeIbHON (QYHKIIUH.
PemiaTe OCHOBHBIE TUITBI
MOKa3aTEJIbHbIX YPABHEHUM

Y HEPABEHCTB.

HUcnoab3oBath uu(ppoBbIE pecypChl
JUTSl TOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YUYEHHUSI UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHeHUS
U HEpaBEHCTBA

12

Jlorapudm yucana.
JlecsTuuHbIC ¥ HATYPAIbHBIC
sorapudmel.

[IpeobpazoBaHue BEIpaKEHUH,
coJiep KaIuX JOTapu(MBbI.
JlorapudmMuueckne ypaBHEHUS
Y HEPABEHCTBA.

DopMyJTHPOBAThH, 3aNIUCHIBATH
B CUMBOJINYeCKOil popme

U WTKIOCTPUPOBATH IPUMeEPAMM
CBOICTBa JIorapudmMa.
BbInoHATH TpeoOpa3oBaHus
BBIPKEHUH, COJIEpKAIAX
norapumel.
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Jlorapudmuueckas QpyHkuus, ee
CBOICTBa U TpaduK

Dopmy.IMpPOBaTH

U WUJIIOCTPUPOBATH rpaduuecku
CBOICTBa JIorapu(pMUUIECKON PyHKIINN.
PemiaTb OCHOBHBIE TUIIBI
norapuMUUECKUX YpaBHEHHI

Y HEPABEHCTB.

Hcnoab3oBarh HU(PPOBHIE peCyPChI
JUTSl IOCTPOEHHUSI TpaMKOB PYHKIUI
Y U3YYECHUS UX CBOMCTB.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTeMaTUKU

Tpuronomerpuueckue
GyHKIUU U UX TPAPUKH.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuyeckue QyHKIUHU, UX
CBOICTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OmnepupoBarh

MOHSAITUEM IepuouyecKast PyHKIUs.
CtpouThb, aHAJIU3UPOBATD,
CPaBHMBATB IpaQuKu
TPUTOHOMETPUUECKUX (DYHKITUH.
DopMyIHPOBATH

U WJJIIOCTPUPOBATH rpauyuecKkun
CBOMCTBA TPUTOHOMETPUUYECKUX
byHKITHA.

Pemates npocrenme
TPUTOHOMETPUUECKUE

HEPaBEHCTBA.

Hcnoab3oBath rpadpuxku

JUISL PEIICHUS] TPUTOHOMETPUYECKHUX
HEPABEHCTB.
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Hcnoan3oBath n(ppoBbIe pecypcbl
JUISL TIOCTPOCHHMS TpauKOB PyHKIIHIMA
Y U3y4eHUS UX CBOICTB

[IponsBogHnas. [IpumeHnenue
MTPOU3BOIHOM

24

Henpepoiabie pyHkimu. Meroa

HHTCPBAJIOB IJI1 PCIICHHA HCPABCHCTB.

[IpousBoaHas GyHKIHUU.
['eomerpuyeckuii u GpU3NUECKU
CMBICJI ITPOU3BOIHOM.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMBl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHA.
[IprMeHeHne Npon3BOAHON

K UCCIIEIOBAaHUIO (DYHKIIHIA

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOOoJIbIIETO

Y HAMMEHBIIIETO 3HaUYCHUS (QYHKINH
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUTSl HAXOXKIEHUSI HAUITYYIIEero
pelIeHns B PUKIIAIHBIX 3a7a4ax,
JUTs OIPEJIETIEHUS] CKOPOCTH MpOoLEcca,
3a1aHHOTO (hopMyIIoi uiu rpadhuKkom

OnepupoBatb NOHATUSIMH:
HeTnpepbIBHAS QYHKIINS, IPOU3BOTHAS
GyHKIUN.

Hcnoab30BaTh reOMETPUIECKUAN

U (pU3UYECKUN CMBICI TPOU3BOTHOM
JUISL pELLICHUs 3aa4.

Haxoauth mnpou3BOJIHBIC
AJIeMEHTapHbIX (DYHKIIHH,
BBIYUCJIATH TPOU3BO/IHBIC

CYMMBI, IPOU3BECHUS, YACTHOTO
(GyHKIMIA.

Hcnoab30BaTh NPOU3BOIHYIO

IUTSl KicclieIOBaHUs (DyHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBHI,
NPUMEHATH Pe3yJIbTaThl
HCCJIECA0BAHMS K IIOCTPOEHUIO
rpaduKoB.

IIpumeHsITh NPOU3BOIHYIO

JJ1s1 HAXOXKI€HUS HAWTY4YIIEro
pelLICHUs B IPUKIAJAHBIX, B TOM YUCIIE
COLUAIBHO-DKOHOMUYECKUX, 3aJ1a4ax.
3HAKOMHMTBHCH ¢ HCTOPHEH PA3BUTUS
MAaTeMaTH4YECKOr0 aHaIn3a
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WHTerpan u ero npruMeHEeHUs 9 [TepBooOpaznas. Tabnuma OnepupoBathb NOHATHAMU:
NEepPBOOOPA3HBIX. nepBooOpazHas, MHTErpal.
WHTerpan, reoMeTpuyYECKUii Haxoauts nepBooOpasHble
Y (PU3UYECKHUI CMBICT HHTErpaJa. AJIEMEHTAPHBIX QYHKIHI; BBIYHCIATD
Brruncnenue unTerpana o gopmyie uHTErpan no gpopmy.ie
Herorona—Jleitbnuna Herorona—Jleitbnuna.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTEMaTUYECKOIO aHAIN3a
CucrteMbl ypaBHEHHUI 12 CucTeMbl IMHEWHBIX YPABHEHHI. OnepupoBatb NOHATHAMH: CUCTEMA

Peienue npukiiagHbIx 3a1a4y

C IIOMOIIBIO CHUCTEMBI JIMHENHBIX
YpaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapUPMUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpapukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
[IpuMeHeHue ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a]1a4

U3 pa3MYHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

JMHENHBIX YPABHEHUI U €€ PELICHHUE.
Hcnoab3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUH IS PELLICHHUS
IPaKTUYECKUX 3a]1a4.

HaxoauTthb pemieHus MpoCcTeNnmx
CHUCTEM M COBOKYITHOCTEN
PalMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIui
JUISl PEILIEHUS] YPABHEHH.
MopaeaupoBaTh pealbHbIEC CUTYAIUU
Ha SI3bIKE aNreOpbl, COCTABIATh
BBIPAKEHHSI, YDABHEHHU S, HEPABEHCTBA
Y CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
HCCJIEe0BATh NOCTPOCHHbIE
MO/IeJIM C UCIIOJIb30BaHMEM allapara
anreOpbl
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HarypanbsHbie u nenble yncna

HarypansHeie u niensie yncna
B 33/1a4aX U3 PEATbHOM )KU3HMU.
[Ipu3HaKyU 1EIMMOCTH LEBIX YUCET

OnepupoBathb NOHATUSIMM:
HaTypaJIbHOE YUCIIO, I[EJ0€ YUCIIO.
Hcnoab3oBaTh NMpU3HAKK ACTUMOCTH
HEJIBIX YHCel, Pa3I0KeHUE YUCiIa

Ha MPOCTHIE MHOKUTEIIU JIJISI PEIICHUS
3a1a4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIs 3HaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOphbl
M HadaJl MaTEMATUIECKOT0 aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

Pemiath npuk/iIagHbie 3a1a4n

U3 pa3IM4HbIX o0NacTell HayKu

Y PEAIBHOM KU3HU C TOMOILBIO
OCHOBHBIX MOHATHH Kypca ajlreopbl
Y Hayaj MaTeMaTUYECKOIO aHAJIN3a.
Bbi0upaTh ONTUMAJIBHBIE CIIOCOOBI
BBIYMCIICHUM.

Hcnonb3oBaTh A/ pelieHus 3a1a4
YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA QyHKIUN

U TpamKoB

OBLIEE KOJIMHECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCTh yueOHOTO Kypca reOMETpUU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus
0oOyCIIOBJIEHa NPAaKTUYECKOM 3HAYUMOCTBIO  METANPEAMETHBIX W  MPEAMETHBIX
pe3yabTaToB  OOydeHHs] TEOMETPUH B  HANpPaBICHUM JIMYHOCTHOTO  Pa3BUTHUS
oOyuatormxcsi, (popmupoBaHus (YHKIIHOHAIBHOM MaTeMaTU4ecKol TIPaMOTHOCTH,

U3YYEHUS] JIPYTUX Y4YEOHBIX IUCHUIUIMH. Pa3zBuTHe y 00yyalommuxcs MNpaBUIbHBIX
NPEJICTaBICHUM O CYIIHOCTH U TMPOUCXOXKICHUM TI'E€OMETPUYECKUX aOCTpaKIui,

COOTHOIIIEHHH PEabHOTO W HWJEaJIbHOI0, XapakTepe OTPAKEHHUS MaTeMaTH4ECKOU
HAyKOM  SBJIEHUM W  NPOLECCOB  PEAIBHOIO  MHpPAa, MECT€  TIE€OMETPHH
B CHCTEME HAayK M POJM MaTeMaTU4YeCKOr0 MOJECIMPOBAaHHS B HAyYHOM II03HAHHUU
U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOI'O MUPOBO33pEHUS 00ydaroIuxcs,
a TaK)K€ KayeCTB MBIIUICHUS, HEOOXOAUMBIX I aJalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBIIA€TCS OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEHETO OOILETO
oOpa3oBaHMs, TaK Kak O0O0ECIeYMBAET BO3MOXXHOCTh HW3Y4YEHHUS KaK JUCUHUIUIMH
€CTECTBEHHO-HAYyYHOW HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIUIEHUE, (QopMHpyeMOe TpU HU3YYEHUH OO0yYaroUUMUCS
MOHSATUHUHBIX OCHOB T'€OMETPUU M MOCTPOCHHM IEMOYKH JIOTHYECKUX YTBEPKICHUMN
B XOJI€ pEUICHUS] T€OMETPUUECKUX 3a/1ad, YMEHHUE BBIIBUTAaTh U OMPOBEPraTh T'MIIOTE3bI
HEIMOCPEJICTBEHHO HMCIOJIb3YIOTCS MPU PELIEHUU 33Ja4 €CTECTBEHHO-HAYYHOTO LHMKIIA,
B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalus 4ejJoBeKa BO BpEMEHU U MPOCTPAHCTBE
— HEOO0XOJUMOE YCIIOBHE €r0 COLMAJIBHOrO OBbITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO
MHpa, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOT'O TPeoOpa3oBaHus AEHCTBUTEILHOCTH.
OneprpoBaHHe TPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIWHSCT pa3HbIe BHJBI y4eOHOM
U TPYIOBOM JEATENBHOCTH, SIBISETCS OAHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KayecTB,
MO3TOMY aKTyajbHa 3aJada (QOpPMHUpPOBAHUS Yy OOYYarOIIMXCS MNPOCTPAHCTBEHHOTO
MBIIUICHUS KaK pa3HOBUAHOCTA OOPA3HOIO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTA
B [TOATOTOBKE K MPAKTHUYECKOU JIEATETbHOCTH M0 MHOTMM HAMpPaBIICHUSM.

[lenb ocBoeHMs mporpaMMbl yueOHOTo Kypca «['eomeTpusp» Ha 6a30BOM ypOBHE
oOy4eHus: — 00111e00pa3oBaTEIHbHOE M OOIIEKYIBTYPHOE PA3BUTHE 00YUAIONIUXCS Yepe3
o0OecrieyeHue BO3MOXKHOCTH TPUOOPETEHHs] M MCIOJb30BaHUSI CUCTEMATUUYECKUX
F€OMETPUYECKUX 3HAHUM M JEeUCTBUM, CHEUU(PUUHBIX TE€OMETPUH, BO3MOKHOCTHU
YCHEIIHOTO MPOJOJDKEHUs O00pa3oBaHUA IO CIEUUAJIBHOCTSIM, HE CBSI3aHHBIM
C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[IpuopuTeTHbIMU 3aja4aMi OCBOEHHUs yueOHOTO Kypca «I'eoMeTpumn» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisitoTcst:
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dopMHpoBaHUE TMpPEACTaBICHUS O TE€OMETPUU KaK YacTH MHUPOBOM KYJIbTYpPbI
1 OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TMPEACTABICHUS O MHOIOTPAaHHUKAX W TeJaxX BpAaICHUS Kak
0 BaXKHEUIIINX MAaTEMaTHYECKUX MOJIETSAX, TO3BOJISIOIIMX ONKCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSL OKPYXKAIOIIETr0 MUPA;

dbopMHpoBaHrE YMEHHUS pacliO3HaBaTh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MUpPE
MHOTOTPaHHUKH U TeJIa BpallleHUS;

OBJIAJICHHUE METOJaMM pEIICHUs 3a7ad Ha TOCTPOCHHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUS ONEPUPOBATh OCHOBHBIMU MOHATHUSIMU
0 MHOTOTPaHHUKAX U TeJlaX BpPalleHUs U X OCHOBHBIMH CBOMCTBAMU;

OBJIAJICHUE aJTOPUTMAMU PEIICHUST OCHOBHBIX THUIIOB 3ajad, (QopMUpOBaHUE
YMEHHUSI TPOBOJUTH HECIOXHBIE JOKA3aTEIbHBIE PACCYKICHUS B XONE PELICHHS
CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICP>KaHUEM;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEW O00yYaromuxcs,
[M03HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHHUS;

dbopmupoBaHre QyHKIIMOHATLHON I'PAMOTHOCTH, PEJICBAHTHOU T€OMETPUU: YMEHUE
pacro3HaBaTh MPOSIBJICHUSI TEOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallMAX W NPU H3YYCHUU APYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEHW, (QOpMyIupoBaTh HMX Ha SI3bIKE
FEOMETPUU U CO3/1aBaTh TE€OMETPUUECKHE MOJCNIH, TPUMEHSITh OCBOCHHBIM
reOMETPUYECKUM  ammapaT JJisl  PEIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
HMHTEPIPETUPOBATH U OLICHUBATD MOJYUYCHHBIC PE3YyJIbTATHI.

OTauyuTensHON 0COOCHHOCTHIO TPOTPAMMBbI TIO TE€OMETPHUU SIBJISICTCS] BKIIFOUEHUE B
KypC CTEPEOMETPHUM B HAUAJI€ €r0 U3yUEHHUS 33]]a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUS, W OMNpPEAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYJIUPYET
MIPOTEKAHUE HWHTYUTHUBHBIX TIPOLIECCOB, MOTUBHPYET K JaJbHEUIIEMY H3YYECHUIO
npeaMeTa.

[IpeanouTenue oTaaeTCsl HATJIAIHO-KOHCTPYKTUBHOMY METO/Yy OOy4YeHHUs, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIT B CBOEM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKOM  JEATENbHOCTH.  Pa3BuTHE  NPOCTPAHCTBEHHBIX  IPEACTABICHUMN
y o0O0yyaromuxcsi B Kypce CTEpPEOMETPUU TPOBOAMTCS 3a CUYET peHICHUs 3ajad
Ha CO3JaHWE TMPOCTPAHCTBEHHBIX OOpa3oB M  3aJad HAa  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU ~ OoOpazamu. Cosmanue o0Opa3a TPOBOAUTCS C  OMOPOM
Ha HArJISAHOCTh, a OTIEPUPOBAHUE 00PAa30M — B YCIIOBUSX OTBJICUCHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHUS €r0 UCXOAHOTO COACPKAHMUS.

OCHOBHBIMH  COJEP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 «knaccax saBusitorcsi: «MHororpanHukn», «lIpsMble W TJIOCKOCTH
B mpocTpaHcTBe», «Tema BpamieHus», «BekTopbl M KOOpAWHATBHI B MPOCTPAHCTBEY.
®opMHUpPOBaHUE JTOTUYECKUX YMEHUN pachpeiessieTcsi He TOJbKO IO COJIepKaTeIbHbIM
JUHUSM, HO | 10 TOJaM OOYYEHHS Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusl.
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Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM
OCBOCHHS TIPOTPaMMBl II0 TEOMETPHH, paACIpEACICHHBIM TI0 ToJaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4YTOOBI OBJIAJICHUE TCOMETPUYECKUMH MOHSATUSIMU
Y HAaBBIKAMHU OCYILIECTBIBUIOCH IMOCJIEA0BATENBHO U MOCTYNATENbHO, C COOJIIOJEHUEM
MPUHINNA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHUS BKJIIOYAJIUCh B OOIIYIO CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOy4YaroMIMXCs, paclupsis U yriayosnss ee, oOpasys
MIPOYHbIC MHOKECTBEHHBIE CBSI3U.

OOmiee 4YHCIO YAacOB, PEKOMEHJOBAaHHBIX JUIS M3ydyeHHUs Y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kmacce —
34 yaca (1 4ac B HefieINIO).

COAEPXAHUE OBYYEHUA

10 KVIACC

IIpsiMble U VIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIEC TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[loHsiTHE 00 AKCMOMATUYECKOM IOCTPOEHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CIIEJCTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
[apajulesIbHbIE U CKpelMBaromuecs npsmele. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: NapajUIeNIbHbIE IMPSMbIE B NPOCTPAHCTBE, MNAPALIETBHOCTHh TPEX
MIPSIMBIX, TAPAJIIENBHOCTD MPSIMOU U TNIOCKOCTH. Y TJIbI C COHAIIPABICHHBIMU CTOPOHAMU,
YIOJl MEXKy IPSAMBIMUA B IIPOCTPAHCTBE. IlapaninenbHOCTh MIIOCKOCTEN: MapaljieIbHbIE
IJIOCKOCTH, CBOMCTBA NapajUIeNIbHBIX IUIOCKOCTEW. lIpocTeilimme npocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTHU: TETPa’Ap, KyO, napajuiesenumne, HOCTPOCHNUE CEUEHUH.

[leprieHAUKYISPHOCT NOPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISPHBIE TPSIMbIE
B MIPOCTPAHCTBE, MPSMbIE MTapaJUICIIbHbIE U MEPICHINKYJIAPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOW NMEPIEHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEKIY MPSMOU U IJIOCKOCTBIO, ABYTPAaHHBIN
YIOJl, JMHEHWHBINA yIroJl ABYI'PAHHOTO yria. [IeprneHauKyisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM A0 IJIOCKOCTH, MPOEKUUs (PUTypHI
Ha IJIOCKOCTh. [lepreHIuKyISIpHOCTD INIOCKOCTEN: TPU3HAK NEPIIEHANKYJIIPHOCTH IBYX
II0CKOCTEN. Teopema o TpexX NEPHEHIUKYIISpax.

MHOrorpaHHUKH

[IoHsiTHE MHOrOTPpAaHHWKA, OCHOBHBIE JJEMEHTHl MHOTOIPAHHHKA, BBIITYKJIbIC
Y HEBBINYKJIBIE MHOTOTPAHHUKH, pa3BepTKa MHororpanHuka. I[Ipusma: n-yrosbHas
MpU3Ma, TPaHu U OCHOBAHUSI TIPU3MBI, IIPsIMasi U HaKJIOHHAs IPU3MbI, OOKOBas U MOJIHAas
MOBEPXHOCTh Npu3Mbl. [lapamienenunien, npsSMOYroJbHBIA Napajuieienunes] U €ro
cBoiicTBa. [lupamuna: n-yroapHas nupamMuaa, TpaHU U OCHOBAHWE TTUPAMUJIBI, OOKOBas
Y TIOJIHASl TMIOBEPXHOCTh MUPAMUJIbI, MPABUIIbHAS U YCEUCHHAs MUpaMuia. DJIEMEHTbI
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npu3Mbl W nupamMuabl. [lpaBuwibHbIE MHOTOTPAHHHMKU: TIOHATHE MPABHJIBHOTO
MHOTOTpaHHUKA, TpaBWIbHAs TMpuU3Ma M MpaBUIbHAsS TIHpaMHUJa, IpaBUIIbHAS
TpEYyroJibHas MUpaMUJa ¥ MPABWIBHBIN TeTpadap, Kyo. [IpeacTaBieHune o mpaBMIIBHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JIeKa’Ap U ukocaraAp. CedeHus: Mpu3Mbl U MUPaAMUJIBI.

CumMeTpus B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEJIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B NUpaMuax, Napauielienuneaax, MpaBUIbHBIX
MHOTOI'paHHHUKAX.

Brruncnenne »1eMEHTOB MHOTOTPAHHUKOB: peOpa, nuaroHaiau, yribl. Ilinomanb
OOKOBOM IMOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TIJIOIIA/ b OCHOBAHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU mpu3Mbl. [1no1ans O0KOBOI MOBEPXHOCTH U
MMOBEPXHOCTU TPABWIBHOM MUpaMUIbI, T€OpEMa O IUIOMIAJAN YCEUCHHOM MUpaMUbl.
[Tonsarue 06 o6beme. OObEM TUPAMUJIBI, TTPU3MBL.

[TonoOnsie Tenma B  mpocTpaHcTBE. COOTHOLIEHUS MEXAY  IUIONIAISIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEl.

11 KVJIACC

Tesa Bpalenus

Hunusapuyeckas MOBEPXHOCTh, 00pa3yroline NUIMHAPUIECKON TOBEPXHOCTH, OCh
UUJIMHAPUYECKOM TOBEpXHOCTH. LlMimHAap: ocHOBaHUMA W OOKOBas IMOBEPXHOCTb,
oOpasyroIas u oCh, IJIOINIA b OOKOBOM M MOJIHOM IMTOBEPXHOCTH.

Konuueckass mNOBEpXHOCTh, OOpa3yloIlUe KOHMYECKON TMOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME W BepllMHA, 0Opasyrolias
M OCh, TUJIOINIAIb OOKOBOM M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIH KOHYC: OOpasyrolue
Y BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa v map: HeHTp, paauyc, AMamMmeTp, IIoaabr NOBEpXHOCTH cephl. B3anmuoe
pacnoliokeHue cepbl U MI0CKOCTH, KacaTelbHas III0CKOCTh K cepe, ruoniaab cepsl.

N3o00pakeHue e BpalieHus Ha IIIOCKOCTH. Pa3zBepTka HUIMHApPa U KOHYCA.

KoMmOuHanuy Ten BpallleHHs M MHOTOTPAaHHUKOB. MHOTIOTpaHHHMK, ONMUCAHHBIMI
okoJ10 cepsl, chepa, BIucaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

[Tonsatue o6 ob6beme. OCHOBHBIE CBOMCTBA 00beMOB Tei. Teopema 00 oObeMe
NPSIMOYTOJIBHOTO TNapajuiesienunena u cieAcTBus u3 Hee. O0beM LMIMHApA, KOHYCA.
O06beM mapa u iomaab cepsol.

[lonobubie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TE.

Cedenusi nuinuHapa (MapaJuieIbHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUsI KOHYycCa
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocth W B mpocTpaHCTBE. CJI0KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PaznoxeHue BeKTopa MO TpeM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3agay, CBA3aHHBIX C MPUMEHEHUEM
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IpaBuJ JEUCTBUN ¢ BeKTOpamu. IIpsMoyrosbHas cucremMa KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreimue 3a1aum B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHOE TNPOM3BENCHHE BEKTOPOB. DBrpluncieHue yriioB Mexay IpsMbIMU
Y TNIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METO/ IPU PELLIEHUU TEOMETPUYECKUX 3a/1a4.

IHPEJMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 kjiacce 00yJaronuiics MoIyduT CIETyIOMUe MpeIMETHbIC
pe3yIbTATHI:

OTIEPUPOBATH MOHATHIMH: TOYKA, IPSIMasi, TUIOCKOCTH;

NPUMEHATh AaKCHOMBI CTEPEOMETPHUH W CIEACTBUS W3 HHUX TPU PEUICHUU
r€OMETPUYECKUX 3a]1aY;

ONEpUPOBATH TMOHATUSMU: TAPAUIETBLHOCTh W TEPHEHIUKYISIPHOCTh MPSMBIX
U IJIOCKOCTEM;

KIaccu(puuupoBaTh ~ B3aMMHOE  DACIMOJIOKEHHE  MPSMBIX WU IUIOCKOCTEH
B IIPOCTPAHCTBE;

ONEPUPOBATH MOHATHIAMH: JBYTPAHHBINA YToJ, TpaHU ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, TMHEHHBIN YTOJ1 IBYTPAHHOTO yTJia, TPaayCcHasi Mepa JBYTPaHHOIO YIJIa;

ONEepUPOBaTh  TOHATUSAMH:  MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBI MHOTOTPAHHUK;

pacmo3HaBaTh OCHOBHBICE BHJBI MHOTOTPAaHHUKOB (TUpamMuaa, IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);

KJ1accu(UIIMPOBAaTh MHOTOTPAHHHUKHU, BbIOMpAas OCHOBAHUS IS KiacCHU(pUKAIMH
(BBIMMYKJIBIE Y HEBBIMTYKJIbIC MHOTOTPAaHHUKH, MPABUILHBIC MHOTOTPAHHUKH, TIPSIMbBIC U
HAKJIOHHBIE TIPU3MBI, TTapaljIeNIeTUIIEeb]);

OTIepUPOBATH MOHATUSAMU: CEKYIIas TIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEYCHMIA, UCTIONB3YS METOJ CIIEOB;

CTPOUTh CEYECHHUS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC)
TJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y;

pemarh 3a7a4d Ha HAXOXJIEHUE TEOMETPUYECKHMX BEJIMYMH 10 oOpasiam
WM alTOpUTMaM, IPUMEHSS W3BECTHBIC AHAJUTHYCCKHE METOJbI TPU PEIICHUN
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/lad Ha BBIUYMCICHUE PACCTOSIHUM MEXAY JBYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKH JIO TJIOCKOCTH, MKy CKPCITUBAFOIIMMHUCS
MIPSIMBIMU;

pemath 3aJaud Ha HAXOXJACHHE TeOMETPUYECKHX BEIMYMH MO0 00pas3laMm Win
aNropuT™MaM, TPAUMEHSS H3BECTHBIC aHATUTHICCKHUE METOIbI TIPH PEIICHUN CTaHIapTHBIX
MaTeMaTUYECKHUX 3a/1a4 Ha BBIUMCIICHUE YTIIOB MEXKIY CKPEIIMBAIONTUMUCS MPSIMBIMH,
MEXTy MPSMOH U TNIOCKOCTHIO, MEKTY TTOCKOCTSIMU, ABYTPAHHBIX yTJIOB;

BBIYHCIIATh OOBEMBI M TUIOMIAJAM TIOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
nupamMujia) ¢ MPUMEHEHHEM (OpMyJl, BBIUYUCIATH COOTHOIICHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB;
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OIIEpPUPOBATH MOHATUAMU: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJICKATh, npeoOpa3oBbIBATH u MHTEPIPETUPOBATH UH(pOpMaIINIO
O TPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MPEICTABICHHYI0O Ha dYepTekax
U PUCYHKaX;

IPUMEHSTh TeOMeTpHuecKue (DaKkThl JJIsi PEIIeHUs] CTEPEOMETPHUYECKUX 3ajad,
MPEIIoIaraloiuX HECKOJIbKO IIAroB PEIICHUs, €CIM YCIOBHUS NPUMEHEHHUsS 3aJaHbl
B SIBHOH (opme;

OpPUMEHSTh ~ MPOCTEUIINE  NPOTpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

HPUBOJIUTH MPUMEPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

IPUMEHATH NOJyYEHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh pealbHbIE CUTYAlUN
U TNPUMEHATHh H3YYCHHBIC TOHATUS B IMPOLIECCE IOUCKA PEIICHHS MaTeMaTH4YeCKH
c(OpMyJIMPOBAHHON MpPOOJEMBI, MOJIEIUPOBATh pEAIbHbIE CUTyallUM Ha S3bIKE
re€OMETPUH, UCCIIEI0BAaTh MOCTPOECHHBIE MOJENIN C HCHOJB30BAHUEM TI'€OMETPUUECKUX
NOHATUA M TEOpeM, ammapara aiareOpbl, pemiarb NMPaKTUYECKUE 3aJaud, CBA3aHHbIC
C HAXOXKJEHUEM I€OMETPUUECKHUX BEIUUHUH.

K koHiy 00yuenus B 11 ki1acce o0yvarouuiicss Hay4uTCs:

OTepUpOBaTh  TOHATHSAMHU:  IWIMHAPUYECKAas IOBEPXHOCTh, oOpasyroiiue
UUJIUHAPUYECKON TOBEPXHOCTH, LMJIMHAP, KOHUYECKAsl MOBEPXHOCTh, 0Opasyroliue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, cpepruyeckasi HOBEpXHOCTE;

pacno3HaBaTh Teja BpalleHus (LUIMHAP, KOHYC, cepa u map);

OOBACHSTH CIIOCOOBI MOJIYYEHUS TEJl BPALICHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACTIONIOKEeHHE C(HEPhI U TNIOCKOCTH;

ONepUpOBaTh TMOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTA, IAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOA, IIAPOBOM
CEKTOD;

BBIYUCIISATh 00OBEMBI U TUIOMIAJAN TMOBEPXHOCTEH TEN BpaIleHUs, T€OMETPUUECKUX
TeJ ¢ IpUMEHEeHUEM (HOpMYIT;

OTIepUPOBATh TMOHSITUSMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasI B MHOTOTPAHHUK WJIU TEJIO BpalllCHUSs;

BBIYUCIISITh COOTHOIICHHUS MEXAY IUIOMIAAsIMUA TIOBEPXHOCTEH H 00BheMaMu
MTOJIOOHBIX TE;

n300paxaTh u3ydaeMble QUTYpPHI OT PYKU U ¢ TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJICKATb, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATh uH(pOpMaIUIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha 4YepTekax
U pPUCYHKaX;
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OTIEpUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU 00JIaIa0T;

MIPUMEHSTH TIPABUIIO IMAPAIUICIICIIUIIC A,

OTIEPUPOBATh TOHATHUSMHU: JIEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJI MEX]Ty BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC BEKTOPHI;

HaxOJIUTh CYMMY BEKTOPOB W TMPOU3BEICHHE BEKTOpA HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE  MPOM3BEACHHWE, pACKJIAIbIBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B ICKAPTOBOM CHCTEME KOOpIMHAT;

MPUMEHATh TeOMETpUYeCKre (aKThl MJIs PEIICHUS CTEPEOMETPUYECCKUX 3aaad,
MIPEANOIAraloINX HECKOJbKO IIaroB pPEIICHMs], €CJIM YCJIOBHS TNPUMEHEHHUS 3aJaHbl
B IBHOM (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3a/ladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHWH M HAaXOXKICHUE
TCOMETPUYECKUX BEJIMYWH 10 00pa3IiaM Wik aropuT™MaM, IPUMEHS S H3BECTHBIEC METOIBI
P PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYECCKUX 3a/1a4;

OPUMEHSTh  MPOCTEHMIIME  MNpPOrpaMMHBIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

IPUBOJUTH TIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U >KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B HUCKYCCTBE;

PUMEHSTh TOJyYCHHBIE 3HAHUS Ha MTPAKTUKE: AaHAIU3UPOBATH PEAIbHbIE CUTYallUN
U TIPUMEHSATHh M3yYCHHBIE TOHSATHS B MPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chopMynMpOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peaJIbHbIE CHUTYallMd Ha SI3bIKE
TCOMETPHH, WCCIEAOBATh MOCTPOCHHBIC MOJIEIHM C HCIIOJB30BAaHUEM T€OMETPHUSCKHUX
MOHSATUN W TEOpeM, ammapara ajireOpbl, pemiaTh MPAKTHUYECKUE 3aJlay, CBS3aHHBIC
C HAXOXJACHUEM T€OMETPUICCKUX BEITMUNH.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KUIACC
HaunmenoBanue paznena  [KonuyecTBo OcHOBHOE coziep>KaHne OcHOBHBIE BU/IbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Bgenenue B ctepeoMeTprio 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKkThl

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecexkarouuecs
IUIOCKOCTH, ITEPECEKAIOLTNECS TIPAMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUS

0 KyOe U mupamMujie, ux pa3BepTKu

1 Mozienu. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IHoay4yaTs mpeacTaBiIcHAs

O IPOCTPAHCTBEHHBIX

¢durypax, pazoupaThb

pocTeiime npaBuia U300pakeHus
TUX QUTYD.

N300paxaTh NpsIMyIo U MIOCKOCTh
Ha PHUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamunay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JejaTh pUCyHOK KyOa, MMpaMu/Ibl,
HaXOJUTh OIIMOKU B HEBEPHBIX
N300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUTSl IOCTPOEHMS CEUEHUSI METOJ]
CJIEJIOB, KPATKO 3aIMChIBATH I1ark
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MTOCTPOCHUS CEUCHHUSI.
Pacno3naBaThb BU cCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
JenuT pedpa KyOa, HaXOIUTh IJIOIIA b
CCUCHUHI.

HUcnoap3oBaTh 1ogo0ue

MIPY PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCOMaMH CTEPEOMETPUHU

U CJICACTBUSMH U3 HUX.
NisocTpupoBaTh aKCHOMBI
PUCYHKAMH U TIPUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX
Y TIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B [IPOCTPAHCTBE: MEPECEKAIOIIUECS,
IIapajuIesIbHbIE U CKPEILUBAIOIIHNECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEM B IIPOCTPAHCTBE:
napajuiesIbHbIE MPSAMbIC

B IPOCTPAHCTBE; MMAPaJIIEIbHOCTh
TpEX NPSIMBIX; NAPAIIETbHOCTD
IIPSIMOM U IIJIOCKOCTH. Y TJIBI

AKTYaJau3upoBaTh (PaKThl U METObI
IUTAHUMETPHH, PEJIEBAaHTHBIEC TEME,
IPOBOANUTH AHAJIOTHH.

Iepe4yucjasiTh BOZMOXKHBIE CITOCOOBI
PacMoI0KEHUs IBYX MPSIMBIX

B [IPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha MpUMepax.

JlaBaThb onpeneseHue
CKPEIIMBAIOIINXCSI PSMBIX,
dbopmMyIMpoBaTh MPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUICITBHBIX TNIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETpa’ AP, KyO,
MMApAVICIIENINUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPEIINBAIOIINXCS IPSIMBIX
Y IPUMEHATH €T0 MPU PEIICHUN
3a/1a4.

Pacno3znaBaTth npu3My, Ha3bIBaTh €€
AJIEMEHTBI.

CrponTs CeUeHUSI IPU3MBI

Ha TOTOBBIX YEPTEKAX.
IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACIIOJIOKEHHUS MTPSIMOKI
Y IJIOCKOCTHU B POCTPAHCTBE,
IMPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPHI U3 PEATIbHON KU3HHU.
/laBaTh onpejaeieHue
MapajuIeIbHOCTH MPAMOMN

Y TUIOCKOCTH.

DopMyJIHPOBATH PU3HAK
MapaJUIEIbHOCTH MPSIMOU

Y IUTIOCKOCTH, YTBEPKICHHE O IPSIMOM
MEPECEUYEHUs IBYX TIOCKOCTEM,
IIPOXOSIINX Yepe3 MapauiesIbHbIe
psIMBIE.

PemaTe npakTuyeckue 3aaadn

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPaHHUKA.

OO0bsACHATDH CITydan B3aMMHOIO
PAaCIIOJIOKEHUS TIOCKOCTEM.
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JlaBaTh onpe/esieHue MapaieIbHbIX
IJIOCKOCTEN; MPUBOIUTH TPUMEPHI
W3 pEAJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, WJUTFOCTPUPYIOITHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MapasuIeNIbHBIX INIOCKOCTEM
[IPU PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BSACHATD, UYTO HA3BIBACTCA
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHAETCS IPOCKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

HN300paxaTh B napamieabHON
MPOEKIUH Pa3TUYHbIC
reoOMeTpUYECKUe (PUrypsbl.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHUH.

Hcnoab30BaTh Mpy pellIeHUH 3a/1a4
HA TIOCTPOCHUE CEYECHU M TTOHATHUE
MapAJIICTbHOCTH, TPU3HAKHU

Y CBOMCTBA MapauIeIbHBIX TPSIMBIX
Ha IJIOCKOCTH
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
IapaJulIesIbHBIE U TEPIICHINKYIISPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPAMON

Y IJTIOCKOCTH, TEOpPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJTu3upoBaTh (HaKThl 1 METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BSICHATDH, KAKOM YroJI HA3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMH, CKPEIIUBAIOIIIMMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpenesieHue
MEPIICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IUIOCKOCTH.

Haxoaurtsb yriibl MEXIY
CKPEILUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoaUTH NpUMEPHI U3 PEATILHON
’KU3HU U OKpYXKaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEeHIUKYISIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

U MEPIICHANKYISIPHOCTH MPSIMOM

K IUIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIECHIUKYJIIPHOCTU MPSIMOU

Y TUIOCKOCTH, PUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MIEePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTOpasi €ro
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HE COJAECPKUT, HAXOJIUTh JITTUHY
JTUaroHaiy Kyoa.

BbI4UCJIATH BEICOTY IPABUIIBHOM
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIBHON MUPAMUL [TO
JTMHAM pedep.

PemiaTh 3a1a4uu Ha BBIUKCIICHUS,
CBSI3AHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIJIOCKOCTH,

C HCTIOJIb30BAaHUEM MPU PELIICHUHT
MJIAaHUMETPUUECKUX (PaKkToB

Y METO/IOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HaKJIOHHOMU

Y3 TOYKH K IJIOCKOCTH; IIPOCKIIMEN
HAKJIOHHOW Ha MJIOCKOCTb.
OO0BbACHATD, YTO HAa3bIBACTCS
PACCTOSITHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX Y NMapaJlyIeIbHBIMU INTIOCKOCTSIMU;
MEXY MPSIMOM U MMapAJUICIIbHOMN er
TJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CIIydasiX B KyOe,
MUpaAMUJIE, IPU3ME.

MoaeaupoBarThb peabHbIE CUTYyalluU
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH
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MOCTPOCHHBIE MOJICIIN
C UCIIOJIb30BAaHUEM I€OMETPUUECKHUX
TTOHSTHM.

Hcnoab30BaTh IpU pEIICHUH 33724
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN yTOJ IBYTPAaHHOIO
yTa.

[lepneHAUKYISIPHOCTD IIIOCKOCTEMN:
MPU3HAK NEPHEHAUKYIIPHOCTH ABYX
Iockocter. TeopemMa o Tpex
NEePIEHIUKYIIApax

AKTYaJIu3upPoOBaTh (HaKThl K1 METOIbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaThb onpeae/ieHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
(dbopMynupoBaTh TEOPEMY O TpEX
NEePHEHANKYIIApax U OOpaTHYIO K HEH.
Haxoauthb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSIHUE OT TOYKH 10 IMPSIMOU

Ha INIOCKOCTH, UCTIOJIb3Ys TEOPEMY

0 TpeX NEPHEHIUKYISpax.
IIpoBoauTs Ha yepTEKE
MEPIIEHAUKYJISIP: U3 TOUYKU

Ha NPSIMYI0; U3 TOYKH Ha MNIOCKOCTb.
JaBathb onpeaeneHne AByrpaHHOro
yTJIa U €T0 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO yTJIA.
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Haxoaurb Ha yeprexe JBYIpAHHBIN
yToJ1 IIpHu pedpe MUPAMHUIbI, TPU3MBI,
napajJieienuneaa.

/laBaThb onpeaeJieHre yriia Mex1y
IJIOCKOCTSIMU.

/laBaTh onpenesieHue

1 popMyJUPOBATH MPU3HAK
B3aMMHO NEPIEHIUKYJISPHBIX
IIJIOCKOCTEM.

HaxoauTsh yribsl MKy IIIOCKOCTAMHA
B KyOe U mupaMHue.

Hcnoab3oBaTh NpH pelIeHNN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUH.

MoaeaunpoBarb peajabHbIC CUTyalluU
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAaHUEM I€OMETPUUYECKHUX
TTOHSTHH.

Hcnonb30BaTh NpH peLICHNN 3a4a4
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHSI B IPSIMOYTOJILHOM
TPEYrOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI MHOTOIPaHHHKA,
BBIITYKJIbIE U HEBBIMTYKJIbIC

AKTYaJaIu3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHM.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OI'PaHHHKA.

[Ipu3ma: n-yrospHas mpu3ma; rpaHu
Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IpU3Mbl; OOKOBast

1 IIOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJJIeJIeNUIIE] U €ro CBOKWCTBA.
[Mupamupa: n-yroiapHas nupamuja,
I'PaHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBas U MOJHAas IOBEPXHOCTh
NYpaMUablL; IPaBUIIbHAS U yCEUCHHAS
MpamMuIa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IIPU3Ma
U [IpaBUJIbHAS MTUPAMUIA; IPAaBUIIbHAS
TPEYroJIbHAsI MMPaMUIa

U MPAaBWJIbHBIN TETpas’ap; KyO.
IIpencraBnenue o0 MpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3ap, JOAEKadIp
U UKOCA3IP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
OPSIMOM, MJIOCKOCTH. DIIEMEHTHI

/laBaThb onpeaeieHue
napasuieJienunea, pacno3HaBaTh €ro
BHJIbI U M3y4YaTh CBOMCTBA.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BBl TUPAMHU/I,
(¢hopmyMpoBaTh CBOICTBA pedep,
I'PAHEN U BBICOTHI MPABUIIBHOM
MAPaAMU/IBI.

Haxoauthb miomanhb IMOIHON

1 OOKOBOM MMOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaeseHue yCEUEHHOU
MAPaAMHUJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyIHPOBATH TEOPEMY

O TUIOIIA U OOKOBOM MOBEPXHOCTH
MPaBUJIbHOW YCEYEHHOW TUPAMUBI.
PemaTsb 3a71aun Ha BEIYHMCIICHUE,
CBSI3aHHBIC C MUPAMUIAMH, a TAK¥KE
3a7]a4M HA MIOCTPOCHUE CEUCHUMU.
JlaBaTh onpeneeHue IpU3Msl,
pacno3HaBaThb BUJIbI [IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomaas mojJHoNu Wi
OOKOBOM MTOBEPXHOCTU MIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUIs yucia pedep, rpaHeil U BepIIvH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Brluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHa,
yribl. [Inomaas 60K0BOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMIA, TEOpEMA
0 O0OKOBOI OBEPXHOCTH MPSAMOIL
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTU U TOBEPXHOCTHU
MPaBUJILHON MUPAaMUJIbI, TEOpEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTH
YCEYEHHON TUPAMU/IbI

N3yyats BUBI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPAHEN.

N3yyarsb cuMMETpUIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKU
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMO1
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIN TNIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuMepkbI
CUMMETPHUYHBIX (PUTYP B APXUTEKTYpE,
TEXHUKE, TPUPOJE.

MoaeanpoBaTh peaibHbIE CUTYalNH
Ha A3bIKE€ T€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATHI, UCTIOIL30BaTh MOI00HE
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/ISI aHATIOTUIO

C U3MEPEHUEM IIIOIIAIEU
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPSIMOYTOJILHOTO
Mapauieenune1a, MpUu3Mbl

Y IUPaAMU/IBI.

Bouruuciastb 00beM MPU3MBI

Y NIUPaMHUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM TSI PEIICHMUS
CTEPEOMETPUYECKHUX 3a/1a4

Y ISl HAXOXKJICHUSI TEOMETPUUECKUX
BEJINYHH.

MoaeaunpoBarh peajabHbIC CUTYallnU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IMOCTPOEHHBIE MOJEIN

C UCTO0JIb30BaHUEM I'€OMETPUUECKUX
TTOHATUI

[ToBTOpEHME: CEUEHUS,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUN: MEXIY
JIBYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruucnenue yrios: Mexay

CTpouTh ceueHrne MHOTOTpPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpe/ejieHre pacCTOSTHUS
MeXIy PUTypaMu.

Haxoauthb paccTosiHuE MEXITY
napauIeTbHBIMU TNTIOCKOCTSMH,
MEX/1y IMIIOCKOCTHIO U MapalyiebHON
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CKPEILLMUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOH U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsIMOU, MEXKIY
CKPEILIHUBAOIIUMUCS MPSIMBIMH.
CrponTh JTUHEHHBIN yroJ
JBYTPaHHOTO yTJIa HAa YEpPTEKE
MHOTOTPaHHHKA U HAXOAUTH €T0
BEJINYUHY.

HaxoauTs yriael M)y IIIOCKOCTAMHA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

HanmenoBanue paznena  [KonudecTtBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpaieHus 12 Cdepa u map: meHTp, paauyc, AKTYaJIu3upPoBaTh (HaKThl 1 METOBI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. BzanMHoe pacrionokeHue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; IIonaab
cdepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHUU.

JlaBaThb onpeneaenust cepsl U mapa,
WX IIEHTpa, panyca, JuaMeTpa.
Omnpeaeasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(ep, HITIOCTPHPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C F€0/Ie3NYECKUMU
JUHUSIMU Ha cepe

Hunuaapuyeckasi IOBEPXHOCTD,
o0pa3yronye MUIMHIPUIECKOM
MOBEPXHOCTH, OCh IIUJTMHAPUICCKON
noBepxHocTy. LlmuHap: ocHoBaHUS
1 OOKOBasi MIOBEPXHOCTb,

OO0BACHATD, YTO HA3LIBAIOT
[UAJIMHIPOM, Ha3bIBATh €T0 DJIEMEHTHI.
N3yyath, 00bSICHITDH, KaK MOJTYYUTh
UUAJMH]P MyTEM BpalleHUs
MPSIMOYTOJIbHUKA.
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o0Opasyromias U 0Ch; IJIOMaAb
OOKOBOM U TIOJIHOW TTOBEPXHOCTH.
N3o06paxkenue muimHapa

Ha IIJIOCKOCTH. Pa3BepTKa MUJIIMHAPA.

Cedenust HUIMHIpA
(TUIOCKOCTBIO, MapaJlieIbHON
WJIU TIEPIICHIUKYIISIPHON OCH
UAJIMH]IPA)

BbIBOAUTH, HCIOJIB30BATH (POPMYITBI
JUTS. BEIYMCJICHUS IIJI0Iaau OOKOBOM
MOBEPXHOCTH LWJIUHJPA.

N3y4yarb, pacno3HaBaTh pa3BEepPTKY
HWJIAH]IPA.

N300paxaTh HUIMH/IP U €70 CEYEHUS
TIOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJIICTIBHON WIIN
MIEPIICHINKYJIIPHON OCH.

HaxoauTh miomaay 3TUX CCYSHUM.
MopenupoBaTh peuIbHbIE CUTYAIIUN
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTHI

Konunueckast HoBEpXHOCTB,
o0Opasyronue KOHUIEeCKOM
OBEPXHOCTH, OCh 1 BEPILIMHA
KOHMYECKON MTOBEPXHOCTH.
Konyc: ocHOBaHue u BepiInHa,
o0Opa3yrolas u oCh; IUIOIIAdb
OOKOBOI ¥ TOJIHOM MMOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromnme
¥ BBICOTA; OCHOBAHHSI U OOKOBas
MIOBEPXHOCTb.

N300pakeHne KOHyca Ha IMJIOCKOCTH.

OO0bsICHATDH, KAKOE TEJI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AJIEMEHTBHI.

N3yuarthb, 00bACHATDH, KaK MOJYYUTh
KOHYC ITyTEM BpaIllCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
TUIOCKOCTBIO, MPOXOISIIIEN Yepe3 OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU
K OCH.

N3yuars, pacno3HaBaTh pa3BEpPTKY
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Pa3BepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJyIeIbHON OCHOBAHMIO,

Y TUIOCKOCTBIO, MPOXOISIIEH
4yepe3 BEPILINHY)

KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
JUIS BBIYMCJICHHS TUIOMAa A OOKOBOM
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1miomiaayu cedeHu,
MPOXOISAIIMX Yepe3 BEPUIMHY KOHYCa
WJIY TIEPHEHIUKYJISIPHBIX €r0 OCH.
OO0BsICHATH, KAaKOE TEJI0 Ha3bIBACTCS
YCEUYECHHBIM KOHYCOM.

N3y4yarb, 00bACHATH, KaK €T0
MOJTYYUTh ITyTEM BpaIICHUS
MPSIMOYTOJIBHOM TPaIeInH.
BbIBOAMTH, NPUMEHATH POPMYITY
JUTS BRIYMCJICHUS TIJ10Ia I OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomMOuHarus ten BpamieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAs] B MHOTOTPAHHUK WA

B TEJIO BpalllEHUs

AKTYaJu3upoBaTh PakThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemats crepeoMeTpuyecKue 3a1a4n,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITOCTPOCHUEM CEUEHUH TEJI BPAILLICHUS,
C KOMOWHAIUSMU TeJl BpallleHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKIEHUE
r€OMETPUYECKUX BEJIMYHH.
HUcnoab30BaTh pu peieHUN
CTEPEOMETPUYECKHX 3a7a4
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MJIAHUMETPHIECKHUE (DAKTBI 1 METOBI
3a7a41 Ha BBHIYMCICHHE

M J0Ka3aTeIbCTBO.

MoaeaunpoBarh peajabHbIC CUTYallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C MCT0JIb30BaHUEM I€OMETPUUECKHUX
MIOHSITHH

O0BEMBI TETT

[Tonsitue 06 00beMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O6bem mapa u miomab chepbl

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOAUTDH AHAJTIOTHH.

BbIBOOAMTD, HCNIOJIB30BATH
dhopmyIibl 00BEMOB: ITPU3MBI,
HWIMHIPA, TUPAMUIBI, KOHYCA;
YCEUEHHOW MUPaMUIbl U YCEYCHHOTO
KOHYCa.

Pemars crepeomerpuueckue
3aJ1auM, CBSI3aHHBIE C BEIYUMCIICHUEM
00BEMOB.

®opMyJIMPOBATH OIPEICICHUE
IApOBOTO CETMEHTA, IIIaPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumeHsaTh GopMyIIbI

JUTSL HaX0XKIEHUS 00BEMOB

[IApOBOTO CETMEHTA, IIAPOBOTO
CeKTopa
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[TomoOHbIE TENa B MPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

PemaTh cTepeoMeTpudecKue 3a1auu,
CBSI3aHHbBIEC C 00BEMOM I11apa

U TUTOIIABIO Cephl.
MopaeanpoBaTh peaibHbIC CUTYyaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOCHHBIE MOJIECIIN

C UCIIOJI30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemarts crepeoMeTpruyecKkue 3a/1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM O0OHEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEl

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOEHHBIE MOJIENIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
TTOHSTUI

BekTopbl 1 KOOPAVHATHI
B IIPOCTPAHCTBE

10

Bekrtop Ha miockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOYKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMIUJIAHAPHBIM
BekTopam. [IpaBuio

AKTYaIu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUU, PEIICBAHTHBIC TEME,
[IPOBOJUTH AHAJIOTUU.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIHPOBATH IIPABUIIO
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napajuienenuneaa.
Pemenne 3ana4, CBS3aHHBIX

C IPUMEHEHUEM MIPABUJI JICUCTBUI

C BEKTOpAMH.

[IpssmMoyroJibHast cuCTEMa KOOPAUHAT
B IpocTpancTse. KoopauHatel
BekTopa. [Ipocrenmme 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yriioB Mexay NpsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU €OMETPUYECKUX 3a1a4

napasuieJIenuneaa pu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
MN3y4yaTh OCHOBHBIEC CBOMCTBA 3TUX
OTeparui.

JlaBaThb onpeiesIeHue IPsIMOYTOIbHOM
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBOAUTH, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMM.

BoipakaTrh CKOISIpHOE POU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
IIOCKOCTSIMU aHAJINTUYECKUMHU
METOIaMH.

BbiBOaAUTH, HCNIOJIB30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH

[ToBTOpEeHue, 06001IeHNE
W CUCTEMATHU3AIINA 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
IUTAHUMETPUU U METO/IbI UX

Pemars npocrenme 3amauun
HA HaX0XXJICHUE JUIUH U YTJIOB
B reOMETPUYECKUX (PUTypax,

52



peleHus..
OcHoBHbIE (DUTYpPBI, (HaKThl, TEOPEMBI
Kypca cTepeoMeTpuu. 3agauu

CTEPEOMETPUHU M METOJIbI UX PEIICHHUSI

npuMeHaTs Teopemy [udaropa,
TEOPEMBI CHHYCOB H KOCHHYCOB.
HaxoauThp 11011131 MHOTOYTOJIHUKA,
Kpyra.

Pacno3naBath 11o00HbIC PUTYPHI,
HAXOJUTh OTHOIICHUS JITTUH

Y TUIOIIAJIEH.

Hcnoab30BaTh IpH PEIICHAN
CTEPEOMETPUUECKUX 3a7a4 (DAKThI

¥ METO/Ibl TUTAHUMETPHH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHubiii kypc «BeposSTHOCTP W cTaTHUCTHKa» 0a30BOrO YPOBHS SIBISAETCS
NPOJOHKCHUEM W Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOrO ypOBHS
OCHOBHOI'0 0011ero o0pa3oBaHus. Y4eOHbIH Kypc MpeaHazHauyeH g (popMupoBaHUS
y 00y4aronuxcsi CTaTUCTUYECKON KYJIbTYphl U TOHUMAHUS POJIU TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHU4eCKOro WHCTPYMEHTa [JIsl M3Y4YEHUsSl CIy4YalHBbIX COOBITUM, BEIUYUH
u mporeccoB. [lpm wu3ydeHnn ydeOHOro Kypca OOOTaIIaroTCs TMPEACTaBICHUS
00y4Jaronuxcsi 0 METOAaX MCCIIEIOBAHNS U3MEHUMBOTO MHUPA, PA3BUBACTCS TOHNMaHUE
3HAYUMOCTH U OOIIHOCTM MAaTEMAaTHYECKHMX METOJOB TMO3HAHUS KaK HEOThEeMJIEMOM
4aCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKperuieHUE 3HAHHMA, TTOTyYEeHHBIX
npu W3YYCHHH Kypca Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS, U Ha Pa3BUTHE
MIPEACTABIICHAA O CIy4YalWHBIX BEIMYMHAX M B3aMMOCBI3SIX MEXKIYy HUMH Ha BaXKHBIX
npuMepax, CIOKEThl KOTOPBIX IMOYEPIHYTHI M3 OKpyKaromiero mupa. B pesynbrare
y oOydarommxcsi  JOJDKHO  c(OpPMHpPOBATHCS — MPEJACTaBICHHE O  Hambosee
YHOOTPEOUTETBHBIX M OOIIMX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMbIX ISl OMTUCAHUS
AHTPOITOMETPHUECKHUX U AeMOTpadUIECKUX BEIMYUH, TOTPEITHOCTEH B PA3IMIHOTO POJIa
U3MEPEHUSIX, JUIMTEIIbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOIUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIICHUN U TIPOLIECCOB B OOIIIECTRBE.

B coorBercTBUM ¢ yKa3aHHBIMU IEISAMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» JJIS YPOBHS CPEIHEro 00IIero oopa3oBaHus Ha 6a30BOM
YPOBHE BBIJICJICHBI CIICYIONINE OCHOBHBIE CcoOjepKaTelabHble JUHUHN: «ClydaifHbie
COOBITHS U BEPOIATHOCTIY, « CITydaifHbIe BETMYUHBI U 3aKOH OOJBIIINX YHCEID».

BaxxkHyto dacTh y4eOHOro Kypca 3aHMMAeT W3yYCHHE T'E€OMETPHUECKOTO
1 OMHOMHUAJILHOTO PACMpeeICHNI U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJILHBIM PACTIPEICICHUSIMHU.

Conepxanne nuHUN «ClydaiiHbIe COOBITHS W BEPOSTHOCTH» CIIY)KHUT OCHOBOMU
st (OPMHUPOBAaHMSI TIPEACTABICHUA O PACIPEACICHHN BEPOSTHOCTEH MEXIY
3HAUYCHHUSAMH CIy9allHBIX BEJIMYWH, a TakKkKe JTa JIMHUA HeoOXoauma Kak Oasza
JUTSI U3yYEHHUs 3aKOHa OOJIBIIMX 4YrceN — (QyHJAaMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIE U OOIIECTBE M MMEIONIET0 MaTeMaTudeckyro ¢opmanusamnuio. CaMm 3aKoH
OONBIIMX YHCENI Tpeajaracrcs B O3HAKOMHUTEIBHOH (opMe ¢ MUHUMAIbHBIM
MCIOJIb30BaHNEM MaTEeMAaTHYECKOTO (popMan3Ma.

Tembl, cBSi3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMH BEIHMYUHAMH, AKIICHTHUPYIOT
BHUMaHWE O0y4YarOIMXCsA Ha ONMUCAHUW U U3YYCHUU CIIYYalHBIX SBJICHUN C TTOMOIIBIO
HenpepbIiBHBIX  (pyHKIMil. OCHOBHOE€ BHHMaHHWE yIENSETCA  IMOKa3aTeIbHOMY
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U HOPMAJbHOMY paCIpeIeNIeHHusM, TMpPH OSTOM MPEANOIaraeTcs O3HAKOMUTEIHHOE
U3yYCHHUE MaTeprajia 0e3 J0Ka3aTeabCTB MIPUMEHSIEMBIX (PaKTOB.

OOmee 4YKMCIIO YacoB, PEKOMCHJOBAaHHBIX I HW3YYCHHS Yy4eOHOro Kypca
«BepositHOCTh M cTratuctuka» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hepento),
B 11 knacce — 34 gaca (1 yac B HeJIeIIO).

COIEPKXAHUE OBYYEHMUA

10 KVIACC

[IpeacraBinenrie JaHHBIX C M[OMOIIbIO Tabmun u  guarpamMm. CpeaHee
apudmMeTndecKkoe, MeIaHa, HauOoJIbIlIee U HaMMEHbIIIee 3HAUCHUsI, pa3Max, JUCIIEPCHS
Y CTaHJApTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMNBITHI) U CIy4allHbIe COOBITHS. DJEMEHTapHbIC
coObIiTust  (Mcxonbl). BeposTHOCTH  CllydailHOro COOBITHA. bBIM30CTH  YaCTOTHI
U BEPOSATHOCTU COOBITHH. CiydailHble OMBITHI C PABHOBO3MOKHBIMU SJIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Haj COOBITUAMU: TepeceueHue, OOBbEIUHEHHUE, MPOTHUBOMOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo CiydalHOro
skciepumenTa. @opmyiia MoaHON BeposiTHOCTU. HezaBucHMBbIE COOBITHS.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akrtopuan. Ywucio
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHWE), ycnex W Heynauda. He3aBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITaHUM 710 epBoro ycrnexa. Cepus HE3aBUCUMBIX
UCIIbITaHUN bepHyin.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTe. J[marpamma pacnpeaeieHusl.
[Ipumepsl pacnipesienentii, B TOM YUCIe, FTEOMETPUUECKOE U OUHOMHUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MAaTEMATHYECKOE OXUIAHUE,
JUCIEPCUS W CTaHIAPTHOE OTKIIOHEHHWE. lIpumeppl NpUMEHEHHs] MaTEMaTUYECKOTO
OXXMJaHHS, B TOM YHCJIE B 3a/Ja4yaXx K3 MOBCEIHEBHOW >XM3HH. MareMaTuyeckoe
OXKUJaHUEe OWHAPHOW CllydalHOM BeNWYMHBI. MaTemMaTHuecKoe OKHJIaHUE CYyMMBI
CIIy4alHBbIX BEJIMYUH. MaTEMAaTUYECKOE OXUIAHHE U JTUCIEPCUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO pacipeieTICHUH.

3akoH OONBIIMX YUCEN U €r0 POJib B HayKe, Mpupojie U odmecte. BriOopouHbIii
METO/] UCCIIEI0OBaHUM.

[Iprimeppl HENpephIBHBIX  CIy4aWHbIX BeIWYWH. [loHATHE O MIOTHOCTH
pacupeneneHus. 3adadd, MNPUBOAAIIME K HOpPMalbHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PAaCIIPEIEIICHNH.
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HPEAMETHBIE PE3YJIbTATBI

K konity o6yuenus B 10 kiacce oOyJaromuics OJIYIUT CICAYIOMIKE MPEIMETHBIC
pE3YJIbTaTHI:

YUTATh ¥ CTPOUTH TAOIHUITHI U TUATPAMMBI;

OTIEpUPOBATh TIOHATHSIMHU: CpeaHee apuPMeTHIecCKOoe, MeauaHa, HaumOoJbIIee,
HaWMEHbIIIEE 3HAYEHUE, pa3MaX MAaCCHBA YHCJIOBBIX JIAHHBIX;

OTIEPUPOBATH MOHITUSAMHU: CIIyIaHBIN SKCIIEPUMEHT (OTIBIT) U CIIy4aiiHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJd) CIY4allHOTO OIbITa, HAXOIUTh
BEPOSATHOCTH B OMNBITAX C PABHOBO3MOXHBIMU CIIYYaWHBIMH COOBITHSIMU, HAXOJUTh
U CPaBHUBATh BEPOATHOCTU COOBITHI B U3yUCHHBIX CIyYalHBIX DKCIICPUMEHTAX;

HaXOJUTh U (OPMYJIHPOBATH COOBITHS: TIEpecedeHrne M OO0BEAMHEHHUE IaHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO,  IOJIb30BAThCS
auarpaMmMamMu Jusiepa U GopMyJIon CII0KEHHUS BEPOSATHOCTEH MPU pElIeHUN 3a1ay;

OTIEPUPOBATh TOHATHSAMHU: YCIIOBHAs BEPOSTHOCTh, HE3aBUCHMBIC COOBITHS,
HAaXOJUTh BEPOSITHOCTU C TOMOIIBIO IpaBUja YMHOXKXEHHUs, C TOMOIIBIO JepeBa
CIIy4alHOTO OIIBITA;

MPUMEHATh KOMOWHATOPHOE TIPaBUJIO YMHOXKEHHMS TMpH pEUICHUM 3ajad;

ONEPUPOBATh TOHATUSIMM: MCIIBITAHUE, HE3aBUCUMBIC HCHBITAHUS, CEpUs
WCIIBITAHUM, yCTIEX U HeyJaya, HaXOAUTh BEPOATHOCTH COOBITUM B CEpUM HE3aBUCUMBIX
HCTIBITAHUM JIO TIEPBOTO YCIE€Xa, HAXOAUTh BEPOSITHOCTH COOBITHUN B CEPUM UCTIBITAHUI
bepnymnu;

ONEpUpPOBATh MOHATUSAMU: CllydaliHasi BeJIMUMHA, paclpeaceHHUE BEPOSITHOCTEM,
auarpamMma pacrpeaeieHusl.

K xoniry oOyuenus B 11 kiiacce 00y4aromuiics MOJIyIHUT CISAYIONINE PEAMETHBIC
pEe3yJIbTaTHhI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMUYMHBI 10 PACIIPEACIICHUIO WU
C MIOMOILBIO TUATPAMM;

OINIEPUPOBATH MOHATUEM MATEMATUUYECKOIO OXUIAHWS, IPUBOJIUTH IPUMEPHI, KAK
MPUMEHAETCA  MAaTEMAaTUYECKOE  OXHUIAHHWE  CIYyYalHOM  BEJIMYUHBI  HAaXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIIPEICIICHUIO;

MMETh TMPEJCTaBICHUE O 3aKOHE OOJBIIUX YHCET;

HMMETH IIPEJCTABIEHUE O HOPMAJIBbHOM PACIIPEICIICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Haumenosanue paznena  |KommaectBo OcHOBHOE coJIep/KaHne OcHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBnenue JaHHBIX 4 [IpencraBiieHre JaHHBIX C TOMOIIBIO N3BaexaTs nHGopMaLMIO U3 TAOIUIL
Y ONMCATENbHAs CTATUCTUKA Tabnui u quarpamm. Cpennee U AarpaMM, HCHOJIb30BATh TaOIUIIbI
apumerrnyeckoe, MeaHa, Y JMarpamMsl I IPEICTaBICHUSA
HanOOoJIbIIIEE U HAUMEHBLIEE CTaTUCTUYECKUX JTaHHBIX.
3HA4YE€HUA, pa3Max, JUCIIEPCHs, Haxoauts onucarenbHbIe
CTAHJAPTHOE OTKIIOHEHHUE YHCIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HaboOpoB BbiaBUraTh, KpUTHKOBATH
TUIIOTE3bI O XapaKkTepe CIy4YanHON
M3MEHYMBOCTH U ONPENENSAIONINX €€
(dakropax
City4aiiHbIE OIIBITHI 3 CrnyualiHble SKCIEpUMEHTHI (OTBITHI) BoiaeasiTe Ha NIpUMepax cirydaiHble

U CIy4aiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOAaMU

U CITy4aliHbI€ COOBITHS.
DneMeHTapHbIe COOBITHUS (MCXOIbI).
BeposiTHOCTH CiTy4aitHOTO COOBITHS.
BepostHOCTH COOBITHII B OTIBITAX

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTrueckas paborta

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUA TPOBEICHUS
CJIy4alHOTO OIIBITA.

HaxoanTb BEpOSITHOCTH COOBITUI

B OIIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MopeaupoBaTh OIBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
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MCXOJIaMU B XO/I€ MTPAKTUIECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omneparu Hax COOBITUSMH:
nepecedycHue, 00beTMHEHIE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Juarpammel Ditnepa. Dopmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoab3oBaTh quarpammel Jitiepa
U CJIOBECHOE OMHUCAHUE COOBITHIA
1151 POPMYITUPOBKH U U300PKECHUS

00BEIMHEHUS 1 TIEPECEeUCHHSI COOBITHH.

Pemarts 3aga4m ¢ UCNIOJIB30BaHUEM
(hopMyJIbI CII0KEHUSI BEPOSATHOCTEH

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmyra moaHOM
BEPOATHOCTH

Y HE3aBUCUMOCTb COOBITHI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. J[epeBO CiydaitHOTro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCcTU. HezaBucumebie COObITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4allHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITA

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
ymMHOXkeHus. [lepectanoBKM

u daktopuan. Yucio coueTaHui.
Tpeyronbauk [lackaist. @opmyna
o6unoma HproToHa

HUcnonb30BaTh NPaBUiio YMHOKEHUS
JUJISL TIEPEYUCIICHUS COOBITHI

B CIIy4YallHOM OIIBITE.

IMoab30BaTbest opmyIioi

U TpeyrojibHuKoM Ilackans

JUTSL OIIPeIeNICHUs Y CIla COYETaHU !

Cepuu nociie1oBaTeIbHBIX
HCIIbITAHUM

bunapHbIi cityyaliHbIN ONIBIT
(ucribITaHuE), yCIeX U Heyayua.
HesaBucumele ucnsitanus. Cepus
HE3aBUCUMBIX HCIBITAHUH J10 TIEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAEJIbHBIC UCTIBITAHUS.
OcBanBaTh NOHSATHSL: UCTIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX
VCTIbITaHuN bepHyIuu.
[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMepPHI cepui
HE3aBHUCUMBIX UCIIBITAHUIA.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITUH B CEpUU
WCIIBITAHUM J10 TIEPBOTO yCIIeXa

Y B CEpUAX UCTIBITAHUN bepHyIn.
HN3yuyarp B X0/4€ NPAKTHYECKOMN
padoThI C UCIOJIB30BAHUEM
AJIEKTPOHHBIX Ta0JIHI] BEPOSITHOCTU
COOBITUI B CEPUAX HE3ABUCUMBIX
VCTIBITAHUI

CityyaliHbl€ BEJIMYUHBI
U pacrnpeaeneHus

CiyvaiiHast BEJIMYMHA.
Pacnpenenenne BeposSTHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCACHUC CﬂyqaﬁHBIX BCJINMYHH.

[Ipumepsl pactipeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHUAJIHLHOE

OcBauBaTh NOHATHUS: CIIydaliHas
BEJIMUMHA, paclpeiesieHue, Tabuuia
pacrpeneneHus, [uarpamma
pacrpeneseHusl.

IIpuBoauTh npuMepsI
pacnpeneneHuid, B TOM YUCIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeneicHus
CIIy4alHbIX BEJIMYNH

Haxoauts 3Ha4eHUS CyMMBI

Y MPOU3BEJICHUSI CITyYaHbIX
BEJIMYMH.

CTpoutsb 1 pacno3HaBaThb
r€OMETPUYECKOE 1 OMHOMHUATILHOE
pacrpeneseHme
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[ToBTOpenue, 06001IeHNE, 5 OnucarenpHas CTaTUCTUKA. IHoBTOPATH N3yUYEeHHOE
CUCTEMAaTHU3alMsl 3HAaHUM CrnyyaitHble OIIBITHI M BEPOSITHOCTH U BBICTPaMBaTh CUCTEMY 3HAHUN
ClIy4aiHbIX coObITHIA. Onepanuu
HaJl COOBITUSIMU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
VICTIBITAHU
OBIIEE KOJIMYECTBO 34
YACOB IIO I[TPOI'PAMME

60



11 KJIACC

OTKJIOHEHUE CIIy4alHOU
BEJINYMHBI

OTKJIOHEeHUE. Jlucniepcun
TrCOMETPUYECKOT0 1 OMHOMHAIBHOTO

HaunmenoBanue paznena  |KonmuectBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB oO0yyJaronmxcs
MaremaTuyeckoe OKu1aHue 4 [Ipumepbl NpUMEHEHHS OcBauBaThb NOHATHE MATEMATUYECKOTO
CIIy4YalHOW BEJTMYMHBI MaTeMaTHYECKOTO OKHUIAHUS O’KHJIaHHS.
(cTpaxoBaHue, JIOTEpES ). IIpuBoauTh 1 00CYKAATH TPUMEPHI
MareMatndeckoe 0:KUJaHUE CYMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIyYalHBIX BEJIMYHH. OXXKMIaHHUS.
MaremMatndeckoe OXKugaHue BeruncasaTb MaTeMaTHYECKOE
r€OMETPUYECKOr0 U OMHOMHUATLHOTO OXKUJaHUE.
pacrpeIeIeHun HUcnoab30BaTh NoHATHE
MaTEMATUYECKOTO OKUTAHUS
Y €T0 CBOMCTBA IIPU PELLICHUH
3a/1a4.
HaxoanTth 110 n3BeCTHBIM PopMyIam
MAaTEMATUYECKOE OKUAAHUE CYMMBI
CIIyYalHbIX BEJINYMH.
Haxoauts 1o u3BecTHbIM opmyiam
MAaTEMATUYECKUE OXKUTAHUS
CJIIyYalHbIX BEJIMYNH, UMEIOLIUX
T€OMETPUYECKOE U ONHOMHUAITHHOE
pacrpenesieHuAs
Jucnepcus u crangapTHoe 4 Jucnepcus u crangapTHoe OcBauBaTh NOHATHS: AUCIIEPCHS,

CTAaHJAPTHOE OTKJIIOHEHHE CITy4YalHON
BEJINYMHBI.
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pacrpeeeHusI.

[TpakTuueckas pabora

C UCTIOJIb30BAHUEM DIICKTPOHHBIX
TaO0JIHII

Haxoautsb nucnepcuro

0 pacIpeaesICHUIO.

HaxoanTh 1o U3BeCTHBIM
dbopmyam AUCTIEPCHIO
r€OMETPUYECKOTO U OMHOMHAIBHOTO
pacnpeneneHus, B TOM YUCJIE B XO/€
MPaKTUYECKON pabOThI

C HUCII0JIb30BAHUEM DJIEKTPOHHBIX
TadJIUIL

3aK0H OOJIBIINX YHCE]T

3akoH OosbuX yrces. BeiOopoyHbIit
METOJI UCCIEAOBAHUM.

[IpakTrueckas padora

C UCTTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIAILL

3HAKOMHUTBCS C BEIOOPOUYHBIM
METO/IOM UCCIICIOBAaHUSI COBOKYITHOCTH
JTAHHBIX.

M3yuaTsh B X0/1€ MPAKTUIECKON pabOThI
C MCTIOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIHI] TPUMEHEHHE BEHIOOPOUYHOTO
METO/1a UCCIICIOBAHUS

HenpepsiBHBIE ClyyaliHbIE
BEJIMYMHBI (pacipeieseHus)

[IprMepbl HENPEPBIBHBIX CIyYalHBIX
BeJIMYrH. OyHKIUS TIOTHOCTH
pactpenenenus. PaBaomepnoe
pacnpeesieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HEMIPEPHIBHAS
cllydaiiHasi BeTMYMHA, HETPEPHIBHOE
pacnpezenenue, QyHKIUs II0THOCTH
BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HENTPEPBHIBHBIX
CIIy4alHbIX BEJIMYMH.

Haxoantb BEpOSITHOCTH COOBITUI

10 JaHHOW (DYHKIIMH MIJIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO pacipeiesieHus

62



HopmanbsHoe pacnipenenenue 2 3ajauu, NpUBOASIINE K HOpMalbHOMY | OcBaMBaTh NOHATHUS: HOPMAJIbHOE
pacnpeneneHuto. OyHKIus pacnpeeseHue.
IUIOTHOCTU ¥ CBOKMCTBAa HOPMAJIbHOIO BobiesiTh 110 ONMCAaHUIO ClTydaliHble
pacnpeeneHus. BEJIMYUHBI, pPaCpeICICHHbIC
[TpakTnueckas pabora 110 HOPMaJIbHOMY 33aKOHY.
C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX IIpuBoauTHL IpUMePHI 337124,
TaOIIHI MPUBOISIINX K HOPMAJIIBHOMY
pacpeeNeHUIO.
HaxoanTh 4ncnoBbie XapaKTePUCTUKH
HOPMAJIBHOTO pacipeieeHus
10 U3BECTHBIM (hopMyJiam.
Pemare 3a1auu, cBsI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacnpeneneHuid, B TOM YUCIIe
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIuUIL
[ToBTOpEHUE, 0000IIEHNE 19 [IpencraBiieHre JaHHBIX C TOMOILBIO [1oBTOPATH N3yYEHHOE U BEICTPANBaTh

U CUCTEMATHU3AaIINs 3HAHUHN

TaOJIMI ¥ IUarpaMM, oNucaTeabHast
CTaTUCTHKA, OIIBITHI

C pPaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMHU COOBITUAMH,
BBIYHCIICHUE BEPOATHOCTEN COOBITUI
C MpUMEHEHUEM (POopMYyIT

U TpaTuecKuX METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
JIyarpamma Jusepa), CiiydaiHble

CHUCTEMY 3HAHUMU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIUYHUHBI

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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HHEPEYEHDb (KOAUDPUKATOP) PACITPEJEJIEHHBIX 110 KIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUSA U JIEMEHTOB COAEP KAHUSA ITO MATEMATHUKE

B ¢denepanbHbIX M perHOHANBHBIX MPOIEAypax OICHKHA KadecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacHpeesIeHHbIX M0 KjaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbl
CpelHero o01ero oopa3oBaHus U AJIEMEHTOB COJEPKaHUSI 10 MATEMAaTHUKeE.

10 KVIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTeIbLHOM
NMPOrpamMMmblI

Kon [IpoBepsieMbie TPEIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3zoBaTeIbHON IPOrpaMMBI CPEIHETO 00IIET0 00pa3oBaHuUs
pe3yibTara
1 Yucia U BEIYUCIIEHUS

11 OnepupoBaTh NOHATUSIMU: PALTMOHAIIBHOE U JEUCTBUTEIILHOE YUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI

12 BeimonusaTe  apudmernueckue  Omepanud  C  palMOHAIBHBIMH
' Y ICUCTBUTEIBbHBIMU YU CIAMU

13 BbINONMHATE  NpUONMKEHHBIE  BBIYKMCIEHUS, HCIOJb3Yys IMpaBHUiia
' OKPYTJIEHUS, 1€JIaTh MPUKUIKY U OLIEHKY PE3YyJIbTaTa BEIYUCICHUN

OnepupoBaTh MOHATUSMHU: CTENEHb C LEIbIM  [OKa3aTelieM,
cTaHaapTHas ¢opMa 3alucu JEUCTBUTENIBHOIO YHCIA, KOpPEHb
1.4 HATypaJbHON CTENEHHU; MCIOJIb30BATh MOAXOASANIYI0 (POpMYy 3amucH
JNEUCTBUTEIBHBIX YHCENl JJIs pElIEHUus MPaKTUYECKUX 3a1ad
Y TIPE/ICTaBIICHUS TaHHBIX

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO
1.5 yria; KCIONb30BaTh 3alMCh IPOM3BOJIBHOIO yIjia 4epe3 OoOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKIIUU

2 YpaBHEHUS U HEPABEHCTBA

OnepupoBath MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 LEJ0€, PAalMOHAIIBHOE, WPPALMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
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Beimonaate mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX — BBIPAKEHHI

2.2
Y pelliaTh TPUTOHOMETPHUUECKUE YPABHEHUS
BrInmonHATH npeoOpa3oBaHus LENbIX, palMOHAIBHBIX
23 U MppPalMOHAIBHBIX BBIPAXKEHUI U pEIIaTh OCHOBHBIE THIIbI LIEJIBIX,
PaLMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS K HEPABEHCTBA JJIS1 PEIEHUS MATEMATHYECKUX
' 3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JacTEel HAYKU U PEAIbHOM KU3HU
MonenupoBaTh peajibHble CUTYyalldd Ha SI3bIKE aJireOpbl, COCTABIISTH
2.5 BBIPQKCHHUSI, YPABHEHUSI, HEPABEHCTBA 110 YCIIOBHIO 33/1a4M, NCCIIE0BATh
IOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM allllapara aareopsbl
3 @OyHKIMYU U rpapuKu
OmnepupoBarh MOHATUSAMHU: (DYHKLHUS, CHOCOOBI 3aJaHUA (PYHKIIMH,
3.1 001acTh ONpENEeNeHUss U MHOXKECTBO 3HAYEHUN (QYHKIUH, Tpapux
(GyHKUIHMH, B3aUMHO OOpaTHbIE (DYHKIIMH
39 OnepupoBaTh NOHATUSAMHU: YETHOCTh M HEYETHOCTh (DYHKLIMH, HYJIU
' (GYHKIUM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBath rpa@uKku GyHKIMH 1J1s1 peLIeHHs] ypaBHEHHM
34 Crpouth M uMTaTh TpadUKU JUHEHWHOW (PYHKIUHU, KBAJAPATUIHOU
' (GyHKUIMH, CTENIEHHON (PYHKIMHU € LUEIbIM MTOKa3aTeIeM
Hcnonb3oBaTh rpaduku (QyHKIUN I KUCCIEAOBAHUS IMPOIIECCOB
15 Y 3aBUCUMOCTEH NIPH PELIEHUH 3a/1a4 U3 APYTUX y4eOHbIX MPEIMETOB
' U pEalbHOM >KM3HHU, BBIpaXKaThb (OpMyJaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU
4 Hauana maTemMaTnueckoro ananmsa
41 OmnepupoBaTh MOHATHSAMH: MOCIEA0BATEIbHOCTh, apudmMeTrnyeckas
' Y TEOMETPUYECKAS IIPOTPECCUN
OmneprpoBaTh MOHATHUAMHU: OECKOHEYHO yOBIBaIOIasi FeOMeTpUYeCcKas
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBAalOIIe TreoMeTpuiecKon
IIPOrPECCUM
4.3 3agaBaTh MOCJIEA0BATEILHOCTH PA3IUIHBIMU CITIOCOOaAMU
44 Hcnonbs30BaTh CBOMCTBA  IIOCIEIOBATEIBLHOCTEM W MPOTrPECCUM
' JUISL PELIEHUS PEAIBbHBIX 3a7a4 NPUKIAAHOTO XapaKrepa
5 MHoOxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OTEPALIMU HAJI MHOKECTBAMU
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Hcnonb3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHI:Jﬁ armapar il OIMCaHHsA

5.2 peanpHBIX IMPOLECCOB W SIBICHUM, NPHU PEUICHHWH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEAMETOB
53 OnepupoBaTh MOHATHAMH: OINPEACICHUE, TEOpEMa, CIIEACTBHE,
' JI0KA3aTeIbCTBO
6 Teopus BEpOSITHOCTEN U CTaTUCTHKA
6.1 Yurtarh U CTPOUTH TAOJIHILIBI U TUATPAMMBI
OmnepupoBaTh MOHATUSIMHU: cpeaHee apupMeTHUecKoe, MeIauaHa,
6.2 HauOoJblllee, HaUMEHbLIEE 3HAUEHUE, pa3Max MacCHUBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIyYalHBIM  SKCIEPUMEHT  (OIBIT)
U Cly4yailHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIHI
63 UCXOJ) CIy4yallHOTO OIBITA; HAaXOJUTh BEPOATHOCTH B OIBITAX
' C  PaBHOBO3MOXHBIMM  CIy4YallHBIMH  COOBITHSIMH,  HaXOJHTh
U CpaBHUBATh BEPOSITHOCTH COOBITUH B HM3YUYEHHBIX CIIy4alHbBIX
DKCIIEpUMEHTAxX
Haxoauts 1 opMynupoBaTh COOBITUS: IEPECEUECHNE U OObETUHEHHE
6.4 JAHHBIX COOBITUMN, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA AUarpaMMamMu  Oiiepa U (HOpPMYJON  CIIOKEHUS
BEPOSATHOCTEH IIPU PELICHUH 3a1a4
OnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBHCHMBIE
6.5 COOBITHS; HAXOAUTh BEPOSITHOCTH C MOMOUIBIO MPaBUia YMHOXKECHHUS,
C IOMOIIBIO IEPEBA CIYYANHOTO ONBITA
6.6 [IpuMeHsATh KOMOMHATOPHOE MPAaBWIO YMHOXKEHHUS MpPU pPEUICHUU
' 3a1a4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS,
6.7 cepus UCTIBITAaHUM, YCIIEX U Heyjaua; HaXOJAUTh BEPOSITHOCTH COOBITHIA
' B CEpUH HE3aBHCUMBIX HCIBITAHUN 1O INEPBOrO YCIEXa, HAXOIUTh
BEPOSITHOCTH COOBITHI B CEpUU UCTIbITaHu bepHym
6.8 OnepupoBarh TMOHATHSAMH: CJIydaliHas BEJIWYMHA, PACIpPEICIICHHE
' BEPOSATHOCTEN, TMarpaMMa pacrpeaeacHus
7 ['eomeTpus
7.1 OnepupoBaTh MOHITUAMU: TOUYKA, IPAMas, IIIOCKOCTh
79 [IpuMEHATh AaKCHOMBI CTEPEOMETPUU W CJIEACTBUS M3 HUX MPHU

pPEICHUN T'COMCTPHUICCKHX 3aaa4
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7.3

OHCpI/IpOBaTB IMMOHATHUAMU: MAPAJJICIIBHOCTh W ICPICHAUKYIISIPHOCTD
IIpAMBIX U IUIOCKOCTEH

7.4

KnaccuduimpoBaTs B3aMMHOE pacroIokeHUE MPSAMBIX U IIIIOCKOCTEH
B [IPOCTPAHCTBE

7.5

OnepupoBarh MOHATHUSAMM: ABYTPAHHBIM YIroJl, TPaHW JIBYTPAHHOIO
yria, peOpo ABYrpaHHOrO yria, JUHEHHBIA YroJl JBYT'PaHHOIO yIJa,
rpagycHas Mepa JByTpaHHOIO yria

7.6

OHCpI/IpOBaTI) IMOHATHUAMMA: MHOI'OT'DAHHUK, BLIHYKHLIﬁ 141 HGBLIHYKHBIﬁ
MHOI'OIpaHHUK, 9JICMCHTBI MHOT'OI'DAHHUKA, HpaBI/IJ'IBHblf/'I MHOTI'OI'PaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MMUpaMuIa, pu3Ma,
NPsIMOYTOJIBHBIN NapaJijiesIenuIel, Kyo)

7.8

KnaccudunmpoBatb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS JUIS
Kiaccupukanuu (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMble W HAKJIOHHBIC MPHU3MBI,
napayuIeNIeTuIe bl )

7.9

OHGpI/IpOBaTB ITOHATHUSAMMU: CCKYyIIaAa IIJIOCKOCTD, CCUCHUC
MHOI'OTPaHHHUKOB

7.10

OOBACHATP MPUHUMUIBI [OCTPOCHHUS] CEUYEHUH MHOTOTPAHHUKOB,
UCIIOJIb3YsI METOJ CIIEI0B

7.11

CTpouTh CceueHUs MHOTOTPAHHUKOB METOIOM CIIEJIOB, BBITIOTHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y

7.12

Pemars 3aJa4d Ha  HaXOXIACHHUC TI'COMCTPHUCCKHX  BCIHNYHH
I10 06pa3uaM WJIN aJITOPUTMaM, IIPUMCHSA U3BECCTHBIC aHAJIUTHYCCKHC
MCTOABI IIpU PCHICHHMHM CTAaHAAPTHBIX MATCMATHYCCKUX 3aldad
Ha BBbIYHUCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKaMH, OT TOYKH
a0 HpHMOfI, OT TOYKH OO INNIOCKOCTH, MCKAY CKPCIIMBAIOIIMMUCS
IIPpAMBIMH

7.13

Pemartpb 3ajladyd Ha  HaxXO0XIACHHUC TI'COMCTPHUUYCCKUX  BCIIMYHUH
10 06pa3uaM HJIK aJITOpUTMaM, IIPUMCHAA U3BCCTHBIC aHAJITUTHYCCKHUC
MCTOJAbI IIpM PCHICHHHU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJdad
Ha BBIYUCIICHUC YTIJIOB MCKY CKPCINUBAIOIUMUCA IIPAMBIMHA, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MCIKAY INIOCKOCTAMU, IBYTI'PAHHBIX YIJIOB

7.14

Beruncnarh o0beMbl W IUIONMIAJAM MOBEPXHOCTEM MHOTOIPaHHUKOB
(mpusma, TUpamMuaa) C TOpUMEHEHHEM  (GOpMYyJ, BBIYHUCIATH
COOTHOIIICHMSI MEXIy IUIOMAIIMH TOBEPXHOCTEH, 0ObeMaMu
MOTI00OHBIX MHOTOTPaHHUKOB

68



7.15

OnepupoBaTh MOHATUAMH: CUMMETPHUS B NMPOCTPAHCTBE, LIEHTP, OCh
U IUIOCKOCTh CHMMETPHUM, LEHTP, OChb M IIJIOCKOCTH CHMMETPUH

burypsl

7.16

W3BnekaTh, MpeoOpa3oBBIBATh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, MPeICTaBICHHYIO
Ha yepTekax U pUCYHKax

7.17

[IpumeHaTH r€OMETPUYECKHE (baKTeI JUISL pereHus
CTEPECOMETPUYECKUX 3a/1ad, IPEAIOJIAraloliuX HECKOJIbKO II1aroB
pELIeHNs, €CII YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU (popme

7.18

[IpuMeHSATh MPOCTEHIINE IMPOrpaMMHBIC CPEJICTBA U 3JICKTPOHHO-
KOMMYHHKAIIHOHHBIC CHCTEMBI IPH PEHICHUH CTEPECOMETPHUCCKUX
3ama4

7.19

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATHUUICCKHUX BaKOHOMepHOCTeﬁ B IIpHUPOAC
H )KU3HH, paCIIO3HABATh IIPOABJICHHUC 3dKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IpuMeHATh TOJMyYEHHBIE 3HAHUS Ha NPAKTUKE: AaHaJIU3UPOBAThH
pealibHble CUTyallul U MPUMEHSATHh U3YUYEHHbIC MOHSTHSA B IMPOLIECCE
MOWCKA PEIIECHUsT MaTeMaTHYECKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh peajlbHblEe CUTyallud Ha S3bIKE T'E€OMETPHH,
UCCIIEI0BAaTh  IOCTPOEHHBIE  MOJAEIM  C  HCIHOJIb30BAHHEM
r€OMETPUYECKUX TOHATUM W TEOpeM, arrmapara ajireOpbl, pemarh
MPaKTUYECKUE 3aJ]auu, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKHUX
BEJTUYUH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPKAHUS

1

Yucra v BEIYUCIIEHUS

1.1

Panmonansabie yncina. OOBIKHOBEHHBIC W JCCATUYHBIC APOOM, MPOIICHTHI,
OCCKOHEYHBIE TEpHOaUYEeCKUe ApoOu. ApudMeTHuecKue orepauu
C palMOHAJIBHBIMH YHCIAMH, TPEOOpPa30BAHUS YHCIIOBBIX BBIPAKCHUI.
[Ipumenenue npobeii W MPOIEHTOB IS PEIICHUS TPHUKIAJAHBIX 33134
W3 Pa3JIMYHbIX OTPACIC 3HAHUN U PEATbHOM KU3HU

1.2

JlecTBuTenbHble 4yuciia. PanudoHambHbIE W HUPPALNMOHAIBHBIE YHCIHA.
Apudmernueckue ornepanuu c JNEUCTBUTEIIbHBIMU YHCJIaMH.
[Tpubnm>keHHbIE BBIUMCICHUS, TIPABUIA OKPYTJIEHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BBIYUCIEHUN
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Cremenp ¢ 1enbiM  mokazateneMm. CranmaptHas ¢Gopma  3amucu
nercTBUTEeNbHOrO ymcia. Mcmonb3oBaHue mnoaxojsmied (Hopmbl 3amucu

1.3 .
NEUCTBUTENBHBIX ~ YHCEN  JUIsl  pPElIeHHs  MPAaKTHYECKUX  3a4ad
Y IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnyeckuii KOpPEHb HaTypaJbHON CTEIICHHU. JlencTBus
' ¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTENeHU
L5 CHHYyC, KOCUHYC U TaHT€HC YHCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
' ApPKTAHT€HC YHUCIIOBOTO ApTyMEHTA
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa 1 TOXXIECTBEHHbIE TPEOOPA30OBAHMS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHHI. OcHOBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIbI
73 YpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEPaBEHCTBA.
' Meron nHTEpBaIOB
24 Peenue nenbix u 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB
2.6 | PemeHue TpUroHOMETPUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEUICHUIO0 MaTEMAaTUYECKUX 3a/1a4
’ W 3aJ71a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U PEATTbHON KUZHU
3 OyHKIUU U TpaduKu
31 OyHKIMA, cnocoObl 3amaHust ¢yHkuuud. ['padux dysknuu. B3aumuo
' oOpaTHbIe QYHKIIUH
39 OO6nactb onpenesieHnss U MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
' [IpomexxyTkH 3HAaKOMOCTOAHCTBA. UeTHbIE M HEUETHbIE (DYHKIIMH
313 CrenenHas QpyHKIHS C HATypaJIbHBIM U 1I€JIBIM MOKa3arenieM. Ee cBoiicTBa
’ u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
14 Tpuronomerpruyeckass OKpPYKHOCTb, ONPENEIECHUE TPUTOHOMETPHYECKHUX
' (YHKIIMI YHUCIOBOTO apryMeHTa
4 Havana MaTeMaTn4yeckoro aHaausa
41 IlocnenoBarenbHOCTH, cr1oCcoOBI 3aJlaHUSA MIOCJIEJ0BATEIbHOCTEN.
' MOHOTOHHBIE NOCIEA0BATEILHOCTH
Apudmernueckas u reomerpuueckas nporpeccuu. beckoneuHo yowiBaroias
4.2 reomerpuyeckas  mporpeccus. CymMma  OeCKOHEYHO  yOBIBaroIiei

reoMeTpu4eckor  mporpeccun.  Popmysia  CIOXKHBIX — MPOLEHTOB.

70



Hcnonb3oBaHre Mporpeccuu i peuieHusl peabHbIX 3a7a4 MPUKIIaIHOTO
Xapakrepa

MHoOX€eCTBa U JJOTUKa

5.1

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Ditniepa — BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO — ammapara Uil  ONUCAHUSA
peanbHBIX MPOIECCOB U SIBIICHUM, MPU PEUICHUU 3a7a4 U3 APYTUX YUCOHBIX
MPEIMETOB

52

Ol'[peI[eJICHI/IC, TCOpECMaA, CICACTBHUC, JOKA3ATCIILCTBO

Teopus BEpOSITHOCTEN U CTATHCTUKA

6.1

[IpencraBienre JaHHBIX C MOMOIIBI0 TaOmui u guarpamMm. CpeaHee
apudmMeTHIeCKOoe, MeMaHa, HauOoIbIlee M HAMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB

6.2

CnydaiiHple  SKCIEpPUMEHTHI  (OMBITBI) W CiIy4alHbIE  COOBITHSL.
DneMeHTapHble COOBITUSA (KMCXOJbl). BeposATHOCTH Ciy4allHOTO COOBITHSI.
bmuzocth 4YactoTel W BEepOSATHOCTH CcoObITHH. CilydailHble OIBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. BeposTHOCTH COOBITHI
B OTIBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuu HaJl COOBITUSAMU: IIEpecedeHrE, 00bETMHEHHE, TPOTUBOIIOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN

6.4

YcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEHN. [[epeBo ciydallHOTO
skcniepuMenTa. @opmyiia mojaHoi BeposiTHOCTH. HezaBucuMbIie COOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxxenus. [lepectanoBku u paktopuan. Yucno
couetanuii. Tpeyronsuuk [lackans. ®@opmyna 6unoma HetoTona

6.6

bunapHbIi cilydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heynaya. HezaBucrumbie
ucnbiTanust. Cepusi HE3aBUCHUMBIX MCHBITAHUM 110 mepBoro ycrexa. Cepus
HE3aBUCUMBIX UCHBITAHUN bepHyum

6.7

Cnyuaitnas BennuuHa. Pacnpenenenne BeposiTHOcTed. Jmarpamma
pacnpeaenenus. [Ipumepsl pacnpenesieHui, B TOM YUCIE€ T€OMETPUUYECKOE
1 OMHOMHAJIBHOE

I'eomerpus

7.1

OcHoBHbIE MOHATUSL  cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb,
npocTpancTBO. [ToHsATHE 006 aKCHMOMATHYECKOM TTOCTPOSCHUHU CTEPEOMETPHU:
AKCHUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX

7.2

B3anmHoe pacnosioxkeHue NpsiMbIX B MPOCTPAHCTBE: IEpeceKarolnecs,
napasuielibHble M CKpeluBaromnmecs npsimblie. [lapanienbHOCTh MPSAMBIX
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Y IUIOCKOCTEN B MPOCTPAHCTBE: MapasuiesibHbIE NPSIMbIE B MPOCTPAHCTBE,
NapajlJIEIbHOCTh TPEX MPSMBIX, MapajuIeIbHOCTh MPAMON M TUIOCKOCTH.
Yrael ¢ COHampaBJICHHBIMM CTOPOHAMH, VYIOJI MEXAY MOPSMBIMHU
B npocTtpadcTie. [lapamienbHOCTh IIOCKOCTEN: MapauIelIbHbIE TIIOCKOCTH,
CBOMCTBa MapaJyIeNIbHBIX IUIOCKOCTEH. IIpocTteiinme mpocTpaHCTBEHHBIE
Gurypsl Ha TUIOCKOCTH: TeTpadap, KyO, Hapalieenurnen, MOCTPOCHHE
CCUCHMU

7.3

[leprieHIMKYISIPHOCTh IPSAMOM U TUIOCKOCTH: IEPIICHANKYIJISIPHBIE IIPSIMBIE
B NPOCTPAHCTBE, IMpsAMbIE TNapaUIeIbHbIE W  IEPIECHANKYISIPHBIC
K IJIOCKOCTH, IIPU3HAK NEPIEHANKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOpPEMaA
0 MPAMON NEPHEHAUKYIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJ
MEXKIY TMpAMONM M IUIOCKOCTBIO, JBYIPAHHBIA YIOJI, JIMHEHHBIA YIOJI
NBYI'PAHHOTO yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 IJIOCKOCTH, MPOEKUHMs (UTYpPBHI
Ha IIJIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH ABYX IUNIOCKOCTEN. Teopema o Tpex NeprneHIUKYJIIIpax

7.4

[ToHsiTHE MHOTOIpaHHKUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIIIYKJIbIE
YU HEBBINYKJbIE MHOIOTPAHHUKM, pa3BepTKa MHOrorpaHHuka. IIpusma:
N-yrojpHasi Npu3Ma, TPaHU U OCHOBAHUS MPHU3MBI, MpsMasi U HaKJIOHHas
npu3Mbl, OOKOBas W TMOJHAs TOBEPXHOCTh NpusMbl. [lapamnenenunen,
IPSMOYTOJIBHBIN MapaJIeIICUIE] U €ero cBoicTra. [lupamuaa: n-yronapHas
MUpaMKia, FpaHd U OCHOBAaHKE MUPaMUIbI, O0KOBAs U MOJIHAs TOBEPXHOCTh
NUpaMUJibl, TMpPaBWIbHASA W YCEUECHHass NUpaMuja. OJIEMEHTbl MPHU3MBbI
u nupamubl. [IpaBuibHBIE MHOTOTPAaHHHMKH: TOHSTHE MPABUIBHOTO
MHOTOTPaHHMKA, TPAaBUJIbHAS PU3Ma U MPaBUJIbHAS TUPaMUIa, PABUIIbHAS
TpPEeyrojibHasi MUpaMuia U TPaBWIBHBIA TeTpadap, KyO. [Ipencramnenue
0 MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAa3Ap, MOAEKa’ap U ukocady CedueHusd
IIPU3MBI U IUPAMUIBI

7.5

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. JIEMEHThl CHMMETPUU B MNHUPaAMHUAAX, MHapajulesenunenax,
MPaBUJIbHBIX MHOTOIPaHHHUKAX

7.6

Boruncnenue 5>1€MEHTOB MHOTOTPAaHHUKOB: pelpa, OUaroHaliu, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSIMOM IPU3MBI,
IUIOLIAAb OCHOBAaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMOM MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOW MUPaMUIBbI,
TeopeMa O IUIoaau yceueHHoW nupamMuibl. [lonatue 06 oobeme. OO6bemM
MAPaMUbL, TPU3MBbI

7.7

[TomoOnHble Tema B mpoctpadHcTBe. COOTHOIIGHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00beMaMu MTOA0OHBIX TEI
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11 KJIACC

IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOIM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMBbI CPEAHET0 00111eT0 00pa30BaAHMUS

1

Yucia U BEIYUCIIEHUS

1.1

OHCpI/IpOBaTI) MMOHATHUAMU: HATYPAJIBHOC, ICJIOC YUCIIO,; HCIIOJIB30BATh
IMPU3HAKHW ACIIMMOCTH LCJIbIX YUCCII, PA3JIOKCHUC YMCJIa HA IIPOCTLIC
MHOKHUTCIN IJI pCIICHMA 3a1a4

1.2

OnepupoBaTh NOHATHUEM: CTENIEHD C PALIMOHAIIBHBIM ITOKA3aTeNIEM

1.3

OnepupoBarh  MOHATUSIMU:  JlorapudM  4ucla,  JECATUYHBIC
U HaTypajbHbIEC TOTapu(pMbI

YPaBHCHI/ISI N HCPAaBCHCTBA

2.1

[IpuMeHsATh CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUs BBIPAXKECHHUI,
OIEPUPOBATH ITOHATHUAMU: I1I0KA3ATEIILHOE YPABHEHNE U HEPABEHCTBO,
pelIaTh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABCHCTB

2.2

BrImonHITh IpeoOpa3oBaHus BRIpAXKEHHH, COJIEPIKAIIUX JOTapuU(PMBI;
ONIEPUPOBATH MTOHATHUSIMMU: jorapupMuIecKoe YPaBHEHHUE
W HEPaBEHCTBO; peliaTh OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX
YPaBHEHUN U HEPABEHCTB

23

HaxoauTe pemenns mpoCTENINX TPUTOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEHWHBIX YpPaBHEHHU H €€
pELIEHHE; UCTIOIb30BATh CUCTEMY JIMHENHBIX YPABHEHNM ISl PEILICHUS
MPAKTUYECKUX 3314

2.5

Haxomute pemeHuss NPOCTEHMIIMX CHCTEM UM COBOKYITHOCTEH
paLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHble CUTYallMM Ha SI3bIKE ajireOpbl, COCTaBIAThH
BBIPAKEHMUSI, YDABHEHHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33/1a4H,
UCCIIE0BaTh IMOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM amrnapara
aJreOpsl

@OyHKIUYU U TpapuKu

3.1

OmneprpoBaTh MOHATHAMH: TepuoandecKas (QyHKIUsA, TPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIUH, TOUKU 3KCTpeMyMa (PYHKIIMH, HAauOOJIbIIIee
Y HaUMEHbIIee 3HaueHUs (PYHKIIMH Ha POMEXKYTKE; UCTIOJIb30BaTh UX
JUIS KCCTIeIOBaHUs (PYHKIIMH, 3aJaHHON IrpaduKoM
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OnepupoBatb HOHATUSAMU: rpaduku [IOKa3aTeJIbHOM,
jorapuMUYECKON U TPUTOHOMETPUUECKUX (PYHKIUH; N300pakaTh UX

3.2 .
Ha KOOPJMHATHOM ITIOCKOCTH MW HCIOJb30BaTh ISl PEIICHUS
YPaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKH JTHMHEWHBIX
33 YPaBHEHUN M HUCIOJIb30BaTh HUX IS PEUICHUS CHCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnons3oBath rpaduku (YHKIHMHA U1 MCCIEAOBAHUS TPOILIECCOB
' Y 3aBUCUMOCTEN U3 JPYTUX YYEOHBIX TUCIUILINH
4 Hayayia MaTeMaTH4eCKOTO aHaIM3a
OmnepupoBaTh MOHATUSMM: HENpPEpPbIBHAS (PYHKIMS, MPOU3BOIHAS
4.1 (yHKUIHMH; WCHOJIb30BaTh TE€OMETPUYECKHM W (PU3NYECKH CMBICI
IIPOU3BOIHOM IS pELICHUS 3a1a4
47 HaxoauTe TpOW3BOJHBIE AJIEMEHTApPHBIX (PYHKIMI, BBIYUCIATH
' IIPOU3BOIHBIE CYMMBI, TPOU3BEIAEHUS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh  MPOU3BOJIHYIO  JUIsl  HCCIENOBaHUA  (QYHKIUH
43 HAa MOHOTOHHOCTh M JKCTPEMYMbI, MPUMEHATH PE3YyJbTaThI
UCCJIEIOBAHMS K TIOCTPOEHUIO IPaPUKOB
44 Hcronb30BaTh NPOU3BOAHYIO Ul HAXOXKIAEHUS HAWITyYIIEro peNIeHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLUAIBHO-3KOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUSMU: MEPBOOOpa3Hasi U MHTErpajl; MOHUMATh
' reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaja
46 Haxomute mnepBooOpa3Hble 3eMEHTapHbIX (YHKUIUN, BBIYHCIATH
' uHTerpai no gopmyne Hetotona — Jleitonuiia
Pemate nmnpukiiagHele  3agaud, B TOM  YHUCJIE  COLMAJIBHO-
4.7 HSKOHOMHYECKOTO M (U3MYECKOr0  XapakTepa,  CpelCTBaMHU
MaTEeMaTUYECKOIro aHaIn3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUM  CIy4YailHOW  BEJIMYMHBI
' 10 PacIpeAesICHUIO WM C TOMOILBIO THarpamMm
OnepupoBarh NOHATHEM MATEMAaTHYECKOTO O>KHMJIaHHS, NPHBOJIWUTH
59 OpUMEPBl TOr0, Kak IPUMEHSAETCS MAaTeMaTH4YeCKOe OXHUIaHHE
' CIIy4ailHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUIAHHE
10 TaHHOMY pacIpeiesICHUIO
53 HMeThb ipeicTaBIeHne 0 3aKOHE OOJIBIITNX YUCEIT
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54

Nmets MMpEACTABJICHUC O HOPMAJIBHOM paCHIpCACICHUN

['eomerpus

6.1

OnepupoBaTh  MOHATHSAMH:  LUMAJUHAPUYECKAss  MOBEPXHOCTD,
oOpa3yromye MWIHHIPUICCKON MOBEPXHOCTH, ITMIHHP, KOHHYECKas
MOBEPXHOCTh, OOpa3ylolMe KOHUYECKONM TOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTh

6.2

Pacnio3naBaTh Tena BpaiieHus (IMIMHIP, KOHYC, cepa u map)

6.3

OOBACHATH CIOCOOBI MOJTyYEHHUS TeJl BpaIleHUs

6.4

KHaCCI/I(l)H]_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC C(l)epLI H IIJIOCKOCTH

6.5

OnepupoBaTh NOHATHUAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTA, LIAPOBOM CJII0M, OCHOBAHUE 1IaPOBOT0 CJIOs, BEICOTA
11apPOBOT0 CJI0s, IIAPOBON CEKTOP

6.6

Boluuciasate 00beMBbl M IUIOMIAJIM  MOBEPXHOCTEM TeN BpallleHHUS,
TCOMETPUYCCKUX TEJI C IPUMEHECHHEM (HOpPMYII

6.7

OnepupoBaTh MOHATUSAMU: MHOIOTPAaHHUK, BIHMCAHHBIA B cdepy
U ONMCAHHBIN OKOJIO cepsl, cepa, BIMCaHHAST B MHOTOI'PAaHHUK WUJIH
TEJIO BpaILCHUs

6.8

BBIYHCIIATE  COOTHOIIEHUS MEXKIAY IUIOMQASIMH  ITOBEPXHOCTEH
A 00beMaMU ITOJOOHBIX TE

6.9

N306paxxkath n3yyaemble (PUTypbl OT pyKU U C IPUMEHEHUEM MPOCTHIX
YEepPTEKHBIX NHCTPYMEHTOB

6.10

BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00OBEMHBIX (UTYpP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTHh CEUYEHHUS Tell
BpalllCHUS

6.11

W3Bnekatb, MHTEPIPETUPOBATh U MPEeoOpPa3OBbIBaTh HH(POPMALIHIO
O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPECTABIECHHYIO Ha
yepTeKax U pUCyHKax

6.12

[IpumeHnsTh FEOMETPUYECKHUE (bakThbI JUISL pelIeHus
CTEPEOMETPUUECKHUX 3a/1ad, MPEANOJIATal0IIMX HECKOJIbKO IIaroB
pEIIeHMs, €CII yCIIOBUS MPUMEHEHUS 3a/1aHbl B ABHOU (popme

6.13

OnepupoBaTh NOHATHUEM: BEKTOP B POCTPAHCTBE

6.14

BEITTONHATE IEHCTBHS CIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB
Y YMHOKEHHS BEKTOpa Ha YUCII0, O0BACHITH, KAKUMH CBOMCTBAMU OHU
00JIa1ar0T

6.15

HpI/IMeHHTB IIpaBUJIO MapaJUICIICIIUIICIA IIPU CIIOKCHHUUN BCKTOPOB
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6.16

OnepupoBaTh MOHATUSMHU: JEKAPTOBbI KOOPAUHATHI B POCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
Yroa MeXZAYy BEKTOpaMH, CKaLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJIJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonute cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ
MEXIYy BEKTOpaMH, CKaJIsIpPHOE MIPOU3BEIAECHUE, PACKIIAIbIBATh BEKTOP
110 IBYyM HEKOJUIMHEAPHBIM BEKTOPaAM

6.18

33I[aBaTB IIJIOCKOCTb YPAaBHCHUCM B I{CKapTOBOﬁ CUCTCMC KOOPAHUHAT

6.19

Pemrate HpOCT@ﬁHIHG ICOMCTPUYCCKHC 3aJla4i Ha IIPUMCHCHHUC
BCKTOPHO-KOOPAWHATHOT'O METO1a

6.20

Pematn 3aJa4du Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUI
N HaXO0XKICHUC TI'COMCTPHUUCCKHX BCIUYHH IIO o6pa3uaM HnIm
AIropuTMaM, IIPpHUMCHAA  HM3BCCTHBIC MCTOALI IIpW  PCHICHUHA
CTaHIAaPTHBIX MATCMATUYICCKHUX 3ada4

6.21

[IpuMeHSATh MPOCTEHIINE IMPOrpaMMHBIC CPEICTBA U 3JICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IPH PEHICHUH CTEPECOMETPHUCCKUX
3a7a4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATUUICCKHUX SaKOHOMepHOCTGﬁ B IIpHUPOAC
H )KU3HH, paCIIO3HABATDb IIPOABJICHHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

6.23

[IppuMeHATP TNOJMYyYEHHBIE 3HAHUS HAa NPAKTHKE: aHAJIU3UPOBATH
pealbHbIE CUTyallMd W NPUMEHATHh W3YYEHHBIEC IIOHATHS B IPOLECCE
MOMCKA PELIEHUsT MaTeMaTU4YeCKU CPOPMYIHMPOBAHHON MPOOJIEMBI,
MOJEIUPOBATh  peajbHble CUTyallUM Ha A3bIKE I'E€OMETPHH,
UCCIIE0BAaTh  IIOCTPOCHHBIE  MOJACIM  C  KCIOJIb30BAHUEM
F€OMETPUYECKUX TOHATHM M TeopeM, ammapara aireOpbl, pemaTh
IIPAKTUYECKUE 3aa4yM, CBSA3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX
BEJINYUH

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Yucna v BEIYKCIICHUSA
1.1 HarypanbHubie u uenblie uncia. [TpuzHaku JeIMMOCTH 1ENBIX YUCET
1.2 Crenensb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOKCTBA CTENICHU
1.3 Jlorapudm uucna. [lecaTuunbie u HaTypaibHbIE Joraprudmbl
2 YpaBHEHUS U HEPABEHCTBA
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2.1 [IpeoOpazoBaHue BbIpaKEHUN, COAEPKAIIUX JTOTapuPMbl
29 [IpeoOpa3zoBaHue BBIPAXKEHUM, COAEPXKAIIMX CTEINEHH C PalUOHATbHBIM
' IoKasarejieM
23 IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3arenbHbIE ypABHEHHS U HEPABEHCTBA
2.5 Jlorapudpmuyecknue ypaBHEeHHUS U HEPABEHCTBA
26 CucTteMbl TMHENHBIX YpaBHEHUN. PellleHne NpuKiIagHbIX 3a1a4 ¢ MOMOLIBIO
' CHUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucTeMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
2.8 MaTeMaTUYECKUX 33/1a4 U 3aa4 U3 pa3IMuHbIX 00JacTell HayKu U peanbHON
KU3HU
3 OyHKIMYU U rpaduKu
Oyukuusa. [lepuonnueckne ¢yHkuuud. [IpoMexKyTKM MOHOTOHHOCTH
3.1 ¢yskuuu.  Makcumymbl W MUHUMYMBl  QyHKUuMd.  HawuOonbiuee
Y HaMEHblIee 3HaueHUEe (PYHKIIMU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKINU, UX CBOMCTBA U TpapUKU
33 [TokazaTenbHas u jorapudmudeckas QyHKIINHI, UX CBOWCTBA U TpaduKu
34 Ucnonp3oBanue rpadukoB GyHKIUMA TSl pelIeHUsT ypaBHEHUN 1 THHEHHBIX
' CHCTEM
Ucnons3zoBanne rtpadukoB (QYHKIUN [  KCCIEIOBAHUS TMPOIECCOB
3.5 U 3aBUCHUMOCTEH, KOTOPBIE BO3HMKAIOT IIPU PELICHHUM 3a1ad W3 IAPYTUX
y4eOHBIX MPEAMETOB U pPEaTbHON KUZHU
4 Havana MaTeMaTH4ecKkoro aHaausa
4.1 HenpepriBHble pyHKIIMH. METOA MHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB
49 [IpousBomnas ¢yukmuu. ['eomeTpuyeckuit W (UBNYECKUNA  CMBICT
' MIPOU3BOTHOU
43 [IpousBomHbie  dieMeHTApHBIX  (QyHKIMA.  DopMynbl  HAXOXKICHUS
' MIPOU3BOJHON CyMMBI, POU3BEIACHUS U YaCTHOTO (DYHKIIUI
[IpumeneHnre MpOU3BOIHON K MCCIAEAOBAHHUIO (PYHKIIMHA HA MOHOTOHHOCTH
44 U dKcTpemMyMmbl. HaxoxaeHue HamOOJbIIEr0 M HAMMEHBIIEro 3HAYEHUS
(GyHKLIHUU Ha OTPE3Ke
[IpyuMmeHeHne TNPOM3BOAHOM Uil HAXOXKACHUS HAWIYYIIETO PELICHHUS
4.5 B MIPUKIIAIHBIX 3aJa4yax, JIs ONPEAEIICHUSI CKOPOCTH Mpolecca, 3aJaHHOTO

dbopmyoi unu rpapukom
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4.6

[TepBooGpaznas. Tabnuia nepBooOpa3HBIX

4.7

WNHuterpan, ero reomerpuyeckuii © (U3MYECKUNA CMBICT. Berunciaenue
uHTerpana no popmysie Herotona — Jleibuuia

TCOPI/ISI BGpOHTHOCTCﬁ N CTaTHCTHUKA

5.1

UucnoBple XapakTEpUCTUKHA CIy4YalHBIX BEJIWYUH: MAaTEeMaTHYECKOE
O’KHJIaHue, TUCIIEPCHs U CTaHIAApTHOE OTKIOHEHHE. IIpumephl MpuMeHeHus
MAaTeMaTUYECKOTO OXKHUIAHWA, B TOM YHUCJIE B 3aJa4ax U3 ITOBCEIHEBHOMU
KU3HU. MaTemaTHueckoe OXXHMJaHUE OMHApHOM CIIy4ailHONW BEIWYUHBI.
MaremaTnueckoe 0’KUJaHUE CYMMBI CIIy4aiHbIX BEIMYMH. MaTemarnueckoe
OKHUJIAHUE€ U  JIACIEpPCUsT  TEeOMETPUYECKOro U OMHOMHAIBHOTO
pacrnpeaeneHuin

5.2

3akoH OOJBIIMX YHUCET W €ro poJjib B HayKe, MPUpPOJie W OOIIECTBE.
Bri0opouHbIii METOT UCCTIEIOBAHUM

53

[Ipumepsl HENPEpBIBHBIX CIy4YaWHBIX BeNUYWH. [loHSTHE O TUIOTHOCTH
pacupeneneHus. 3aaayu, NPUBOIAIIME K HOPMAIbHOMY PpAaCIpEICIICHHUIO.
[ToHsiTHE O HOPMAIBHOM pacipeieICHUN

I'eomerpus

6.1

[nmmenpryeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYECKON
OBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTH. Llumuuap: ocHOBaHUs
1 OOKOBas MOBEPXHOCTh, OOpa3yrolas U OCh, MIOHIAL OOKOBOM U MOJHOM
MOBEPXHOCTH

6.2

Konunveckass moBepXHOCTh, 0Opa3yroIIue KOHHYECKON ITOBEPXHOCTH, OCh
YW BEpIIMHA KOHUYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHWME M BEpIIMHA,
o0Opa3yroIas u och, IJIOIIaasL OOKOBOM U TTOJTHOM IMTOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIollie U BRICOTA, OCHOBAHMS U OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: meHTp, pajauyc, TdaMmeTp, IUIONAAb MOBEPXHOCTH CREpHhl.
B3anMHoe pacrosnoxenne chepbl M IIOCKOCTH, KacaTelbHAs TUIOCKOCTh
K cepe, miomaas chepol

6.4

N300paskenue e BpallieHus Ha MII0CKOCTH. Pa3BepTka muinHapa U KOHyca

6.5

KoMOunanmu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMMCaHHBIA OKOJIO c(ephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUs

6.6

ITonsarue 06 06beme. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 o0beMe
PSIMOYTOJIBHOTO TapajuIeyeuie1a U clieACTBUS 3 Hee. O0beM HUIMHAPA,
koHyca. O0beM 11apa 1 miomaab cepsl
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6.7

HOI[O6HI>IC TCIa B IIPOCTPAHCTBC. CooTHolIeHUS MCXKAY ILIOIAaAsaMHu
HOBCpXHOCTeﬁ, o0BbeMaMu HOILO6HI>IX TCI

6.8

Ceuenus nuiuHapa (MapauieibHO W NEPHEHAMKYJISIPHO OCH), CEYCHUS
KOHyca (IapajuieJIbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpUIUHY),
CEYEHMS I11apa

6.9

BekTop Ha III0CKOCTH U B TpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTopa IO TpeM
HEKOMILIaHAapHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI JEUCTBUM C BEKTOPAMHU

6.10

[IpsMoyrosibHast cucTeEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHartsl
BekTopa. lIpocreiimme 3amadyn B KOOpAMHATAX. YTOJ MEXIY BEKTOPAMM.
CkansipHOE NMPOU3BEINEHNE BEKTOPOB. BhIUMCIeHNE YIIIOB MEXKIY NMPSAMBIMU
U IJIOCKOCTSMHU. KOOpIMHAaTHO-BEKTOPHBIM METOX MpPU  pPELICHUHU
reOMETPUYECKHX 3a4a4
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHOU
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP)KAHUSI IO MATEMATHUKE

Jljig IpoBeNieHUsl €AMHOIO ITOCYIapCTBEHHOIO dK3aMEeHa M0 MaTeMaTHKe (nanee —
EI'D mno wmaremaTtuke) HCIONB3yeTCs TepeyeHb (KoAu(pUKaTop) MPOBEPSIEMBIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeNbHOM MPOTpamMMbl
cpenHero oOmiero oOpa3oBaHUs U AJIEMEHTOB conepxkanus. [Ipu mpoBeaennn EI'D
[0 MaTeMaTuke 0a30BOr0 ypoBHA U3 mepeuHs (Koaudukaropa) BHIOMpAIOTCs MO3ULINH,
COOTBETCTBYIOIIME (efepanibHON pabodeil mnporpamMme mno Marematuke (0a30BbIi
YPOBEHB)

IIposepsiembie Ha EI'D mo MmaTemaTuke TpeGOBaHUA K pe3yJibTaTaM O0CBOCHUSA
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMBbI CpeIHEro 0011ero 00pa3oBaHUA

Kox [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHO# 00pa3oBaTeILHON IPOTrpaMMBbI CPETHEr0 OOIIETro
TpeOOoBaHUs oOpa3oBaHus

1 Brnangenune Metomamu 10Ka3aTeNnbCTB, AITOPUTMAMU PEUICHUS 33]1a4;

yMeHue (GOpMyIHpPOBaTh U ONEPUPOBAThH MOHATHUSIMH: OINpEaeiecHNuE,
aKcuoMa, Teopema, CIeJCTBUEe, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCWJIbHBIE  (OPMYJTUPOBKH;  TPUMEHSATH  HX;  yMEHHUE
dbopmynupoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKACHUE,
NPUBOAUTh TIPUMEPHI U KOHTPIPUMEPHI, MCIOJIb30BaTh METO]
MaTeMaTHIECKON WHIYKITUY; MIPOBOIUTH JOKA3aTeIbHBIC
paccyXJieHus TpU pelIeHUH 3aJad, OICHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXKJICHUM; YMEHHUE OINEPUPOBATH TOHSATUSIMU:
MHOKECTBO, ITOJAMHOKECTBO, ONEpallid HaJ] MHOXKECTBAMH; YMCHHE
UCITIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT sl OMHCAHHS
peaIbHBIX MPOIECCOB M SBIICHUH M TIPH PEUICHUH 3a/1a4, B TOM YHCIIE
U3 JIPYruX Y4eOHBIX MPEAMETOB; YMECHHE OINEPUPOBATH MOHSTHSIMH:
rpad, cBs3HBIN Tpad, nepeBO, IHKI, Tpad HA TMIOCKOCTH, YMEHHUE
3alaBaTh W ONHUCHIBATH  Trpadpl  Pa3IMYHBIMH  CIIOCOOAMH;
WCITIOJIB30BaTh Tpadbl IpH PEIICHUH 33729

2 YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YHCIIO0, LIEN0E YNCIIO,
CTENEHb C IEJbIM ITOKa3aTelIeM, KOPEHb HaTypaJbHON CTENEHH,
CTENEHb C PALIMOHAIBLHBIM [1OKAa3aTeNeM, CTENEHb C JEeHCTBUTEIbHBIM
nokasarenemM, Jorapupm uucia, CHHYC, KOCHHYC W TaHICHC
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IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJII0, PAMOHAIBHOE YHCIIO,
UPpPAllMOHAJIBHOE  YWCJIO, MHOXECTBAa  HATypalbHbBIX, LEJBIX,
pPalUMOHAIIBHBIX, JCHCTBUTEIBHBIX YHCEN; yYMEHHE HCIOIb30BATh
NPU3HAKH JEITMMOCTH, HAUMEHBIINI OOLIMI AEIUTEIh U HAUMEHbILEEe
o01iee KpaTHOE, aJITOPUTM EBKIIKa pyu pelieHnHy 3a/1a4; 3HAKOMCTBO
C pa3NUMYHBIMH TO3ULIUOHHBIMH CHUCTEMAaMHU CUHCICHUS; YMEHHE
BBITNOJIHATh BBIYMCICHUE 3HAYEHUN M MpeoOpa3oBaHUS BBIPAXKECHUN
CO CTemeHaMH U Jorapudmamu, mnpeoOpa3zoBaHUs JIPOOHO-
pPAaUMOHAIBHBIX BBIPAKEHUW; YMEHHE OIEpUPOBaTh HOHITHSAMU:
HIOCJIEI0BATEIBHOCTD, apu(pMeTHIECKast POTPecCrs, TeOMETpUIeCcKas
nporpeccusi, 0ECKOHEYHO yObIBaroL[asi FT€OMETpUUYECKasl MPOTrPECCHS;
YMEHUE 3aJaBaTh IOCJIEI0BATEIBHOCTH, B TOM YHCIE C MOMOUIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME ONEpUPOBATH  MOHATUSIMHU:
KOMILJIEKCHOE YHUCJO, COMPSHKEHHBbIE KOMIUIEKCHBIE 4YHCIIa, MOAYJb
U apryMEeHT KOMIUIEKCHOrO 4ucia, (opMa 3alucyl KOMIUIEKCHBIX
yucen (TeoMeTpuueckas, TPUTOHOMETpUUECKas U ajreOpandeckasi);
YMEThb IMPOU3BOJAUTH apU(PMETUUYECKUE AECUCTBUA C KOMIUIEKCHBIMHU
YUCJIAMH; IPUBOJUTE IPUMEPBI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, ONpEenenuTeNb
MaTpPUILbl, FTEOMETPUUYECKUNA CMBICI OIIPENEITUTENSA

YMeHue onepupoBaTh MOHIATUAMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE,
MOKa3aTebHbIC, CTENIEHHBIE, JIOTAPU(DMUIECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUsT M HEPABECHCTBA, UX CHUCTEMbI; yYMEHHUE OIEPUPOBATH
MTOHATHUSIMMU: TOXJIECTBO, TOXXKJECTBEHHOE  IpeoOpa3oBaHUE,
YpaBHEHHUE, HEPABEHCTBO, CHUCTEMA YPABHEHUM UM HEPABEHCTB,
PaBHOCWUJIBHOCTh YPaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHUE PEIIATh
YpaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI C IIOMOIIBIO PaA3JIUYHBIX
MIPUEMOB; PELIATh YPABHEHHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUSA
MaTeMaTHYECKUX 3aJad W 3aJa4 W3 pas3IMuHbIX 00JlacTe HayKu
Y pEATIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (PYHKIHMS, YETHOCTh (DYHKLHUH,
NEPUOANYHOCTD (YHKIIUHU, OTPAHUYEHHOCTh ()YHKIIMU, MOHOTOHHOCTh
byHKUMH, DJKCTpeMyM (YyHKIMM, HauOoJsiblliee W HaWMEHbIIEe
3HayeHUsT (YHKUMM Ha TMPOMEXKYTKE, HempephiBHas (yHKIuS,
acCUMNTOTHI Tpaduka (yHKIHUU, TIEpBass W BTOpas MPOU3BOIHAS
GyHKIIUHA, TEOMETPUUECKHUH W (PU3UYECKH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONPENCJICHHbI UWHTEerpajl; YMEHHE HaXOIHUTh
aCUMMNTOTHI Tpaduka (yHKIHHU; YMEHHE BBIYHCISATH IMPOU3BOHBIC
CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIMU (PYHKIIUN, HAXOTUTD
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ypaBHEHHUE KacaTelnbHOW K Tpaduky (YHKIIMH; YMEHHUE HAXOIUTh
IIPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMH; yMEHHE MCIOJIb30BaTh
MIPOU3BOHYIO IS UCCIAEAOBAaHUS (DYHKITMI, HAXOIUTh HAHMOOJIBIIIHE
¥ HauMEHBIITNE 3HaYeHUsT (YHKIHA, CTPOUTHh rpa)UKi MHOTOUYJICHOB
C MCIIOJIb30BAaHHMEM alIlllapaTa MaTeMaTHYCCKOTO aHaJIM3a; MPUMCHSTh
MIPOU3BOTHYIO TS HAXO0XKIEHUS HAWJTY4IIIeTO pereHus
B NPHKJIQJHBIX, B TOM YHCJIC COIHAIbHO-3KOHOMHUYCCKUX
u (DU3MYECKUX 3ajadax; HAXOAUTh IUIOMAAM M O00BEeMBI (GUTYp
C TIOMONIBIO HWHTETpajia; MPUBOAWTH MPUMEPHl MATEMATHUYECKOTO
MOJICJIMPOBAHUS C TIOMOIIBI0 TU(DPEPEHIIMATBHBIX YPaBHEHUN

YMeHue onepupoBarh MOHATUSAMU: Tpaduk (QyHKUUH, oOpaTHas
GyHKUHS, KOMIO3UIUS PYHKIUHI, TUHEWHAS (YHKLINS, KBaIpaTHUIHAS
¢yHKIMS,  pauuMoHanpHas — (QyHKUMSA,  CTEHeHHass  (YHKIMS,
TPUTOHOMETpUUYECKHE (yHKUIHUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIMH, TOKa3zaTenpHas W Jorapudmuueckas (QyHKUUHU; YMEHHE
CTPOUTH rpapUKu U3YUYEHHBIX (DYHKIUH, BBIOIHITH IPeoOpa3oBaHUs
rpaguKoB PyHKIUH, UCIIOIB30BATh IPAPUKH IJIs1 U3yUEHHUS IPOLECCOB
Y 3aBHCHUMOCTEM, ITPU PELIEHUU 3334 U3 IPYTUX YUYEOHBIX NPEIMETOB
U 3aJa4 U3 peajbHOM KHU3HU; BbIpakaThb (OpMyJaMU 3aBHCHUMOCTH
MEXIYy BEJIIMYMHAMU; HMCIOJIb30BATh CBOMCTBA M Tpaduku (DyHKIMIA
JUIsl PELICHHs YPAaBHEHMI, HEPABEHCTB M 33Jady C IapaMeTpamu;
u300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pELICHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4Ml Pa3HbIX THUIIOB (B TOM 4YMCIIE Ha
MPOLICHTHI, AOJU U YaCTH, Ha JIBIXKEHHE, padOTy, CTOMMOCTh TOBapOB
U yCIyr, HaJoTH, 3aJayd U3 O00JIACTM YIPaABICHUS JIMYHBIMU
U CeMeWHbIMU (PMHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHUS,
HEpPABEHCTBA W HX CHUCTEMBI M0 YCIOBHUIO 3aJadd, HCCIENI0BAaTh
MOJIyYEHHOE pElIeHNE U OIICHUBATh MPABIONOA00HOCTh PE3YIbTATOB;
YMEHUE MOJIEIUPOBATH PEAIbHBIE CUTYallUH HA SI3bIKE MATEMAaTHKWU;
COCTaBJISITh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U HMX CHUCTEMBI
0 YCJIOBHIO  3aJa4yM, HCCIEAOBaTb IOCTPOCHHBIE  MOJEIU
C WCMNOJB30BAHMEM  almapara  ajireOpbl, HMHTEPIPETHUPOBATH
NOJIyYEHHBIA PE3YJIbTAT

YMeHue omnepupoBaTth IMOHATHSAMU: CcpeaHee apudMeTHUEeCKOe,
MeJIMaHa, HauOoJIblllee U HAMMEHbIIIee 3HAYEHHU S, pa3Max, JUCTIEPCHs,
CTaHJapTHOE OTKJIOHEHUE YHCIOBOTO HA0Opa; yMEHUE W3BIIEKATh,
WHTEPIPETUPOBaTh HWH(OpPMAIIMIO, MPEJICTABICHHYIO B TabOJUIAX,
Ha JuarpaMmax, rpaukax, OTPa)Kalollyl0 CBOWCTBA peaJIbHbIX
MPOIIECCOB U SIBJICHHM; MPEACTABIATh WH(GOPMAIHMIO C MOMOIIBIO
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TaOJIMI] U JAUarpaMM; KCCIEN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
4yclie C MPUMEHEHHEeM TpaduuecKuX METOJIOB M 3JIEKTPOHHBIX
cpenctB; TpadUUeCKW WCCIECIOBAaTh COBMECTHBIE HAOIIOICHMS
C IOMOIIIBIO IMarpaMM pacCEeUBaHUs U JINHEMHON pErpeccun

YMeHue oneprupoBaTh NOHATHUIMU: CIYYaWHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTb C UCHOJIb30BAaHUEM IpaUUECKUX METOAOB; MPUMEHSAThH
(bopMyIIbI CIOXKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, (hOpMyITy MOJTHON
BEpPOATHOCTH, (Qopmyny bepHymin, KoMOuHATOpHBIE  (aKThl
U (HOpMYIIbI; OILICHUBATh BEPOSITHOCTU PEAbHBIX COOBITHI;, YMEHHE
OIIEpUPOBATh TNOHATUAMM: CIIydalHas BEIWYWHA, pacCIpeiciieHue
BEPOSITHOCTEN, MaTeMaTU4YECKOe O’KHMJIaHUE, JTUCIIEPCHUs
W CTaHJAApTHOE OTKJIOHEHUE CIy4yallHOH BEJIMYMHBI, (YHKUIUU
paclpelielieHdss Y IUIOTHOCTH PAaBHOMEPHOIO, I0Ka3aTeIbHOIO
M HOPMAaJIbHOTO pPAaCHpEAEICHUN; YMEHHE HCIOJIb30BAaTh CBOWCTBA
W3YUYCHHBIX pACHPENCIICHUM U1 PEMIeHUs 3a4a4d; 3HAKOMCTBO
C TOHATHUSAMHU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOUYHBIX
VCCIICIOBAHNM; YMEHHE TNPHUBOJWTH NPHUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YHUCET B MPUPOIAHBIX U OOLIECCTBEHHBIX SIBJICHUSIX; YMEHHUE
ONEPUPOBATh  IOHATHSAMHU: COYETAHUE, I[IEPECTAHOBKA, YHCIIO
COYETaHUM, YHCJIO TIePeCcTaHOBOK; OuHOM HploTOHA; yMeHuUe
OPUMEHATh KOMOMHATOPHBbIE (DAKTBI M PACCYKIACHUS ISl PEIICHUs
3a/lay; OLICHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUN; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEJNIb U UHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, IpsAMasi, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIWYMHA YyIJIA, ILIOCKUM YroJl,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeIbHOCTh U NEPIIEHAUKYJIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEHN, YIOJI
MEXKy IPSAMBIMH, YTOJI MEXKAY MPSAMOU M TUNIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAMM, PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PAacCCTOSTHUE
MEXIy IpPSAMBIMH, pAaCCTOSHUE MEKIY IUIOCKOCTAMH; YMEHHE
UCIIOJIb30BaTh MPU PEIICHUM 3a/lady U3yYeHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUNA W BEJIWYMH, PELIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUAMH: TIOMAAL PUTYPHI, 00BeM (PUTYDHI,
MHOTOTPaHHUK, TIPABUJIBHBI MHOTOTPAHHUK, CEYCHUE MHOTOTPAHHHUKA,
KyO, TapaJjieNIenuIel, Mpu3Ma, mupaMuia, GUrypa u moBEpXHOCTh
BpallleHus, IWIHHIP, KOHYC, Iap, cepa, miomanb chepsl, IUIOmab
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MOBEPXHOCTU MUPaMUJbI, TPU3MBI, KOHYCa, UIUHApPA, 00beM Kyoa,
IIPSIMOYTOJIBHOTO MapaJuIeICIIAIIe1a, ITMPAMU/IbI, IPU3MBbI, TUIMHAPA,
KOHYCa, 11apa, pa3BepTKa NOBEPXHOCTH, CEUYECHHs KOHYCa U LIWIMHAPA,
IapajuleNIbHble OCU WJIM OCHOBAHWIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromasics ceppl, HUINHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, U300paXkaTb MHOTOIPAaHHUKH, (PUTYPHI M TIOBEPXHOCTH
BPALLCHUS, UX CEYEHUS], B TOM YHCJIE C IIOMOLIBIO AJIEKTPOHHBIX CPEZCTB;
yMEHHUE MIPUMEHSTh CBOMCTBA T€OMETPUIECKUX (PUTYp, CAMOCTOATEIILHO
(dbopMynupoBaTh ONpeaeNeHNs] U3y4aeMbIX (DUTYP, BHIIBUTATH THITOTE3bI
O CBOMCTBAaX U MPU3HAKAX FEOMETPUUIECKUX (PUTYp, OOOCHOBBIBATH UJIH
OMpOBEpPratb HMX; yMEHUE NPOBOAUTH Kiaccu(ukauuoo Quryp
10 PA3JIMYHBIM [IPU3HAKAM, BBIITOJIHITH HEOOXOIUMBIE JIOMIOJHUTEIIbHBIE
IIOCTPOEHUS

11

YMeHue onepupoBaTh TOHATUSMHU: JBHKEHHE B MPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IVIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUEe MOAOOUs, MOJO00HBIE (UTYPBI, YMEHUE
pacrmo3HaBaTh paBHBIE U TOI00HBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUUECKHE OTHOLLIECHUS
IpU pelIeHUH 3a7a4; HaXOIUTh TEOMETPUUECKHE BEIUYUHBI (UIMHA,
yroJ, Ijomaab, o0beM) MpHU PELICHUH 3aJad U3 APYTUX y4eOHBIX
OpeIMEeTOB W M3  peallbHOM  KU3HU; YMEHHE  BBIYHUCIATH
reOMEeTPUUECKHUE BEIMUMHBI (JTTUHA, YTOJI, TUIOIIAlb, 00bEM, TIIOMIAlb
MOBEPXHOCTH), MCMOIb3Yys] U3y4YE€HHbIE (OPMYJBI U METO/bI, B TOM
guclie: IUIOMAJh TOBEPXHOCTH MHUPAMHIbBI, TPU3MBI, KOHYCA,
HWJWHIpa, I[omaab cdepsl; o0beM Kyba, MpsIMOYTOJIBLHOTO
napajiesienunena, mupaMuabl, TpU3Mbl, HTUIUHApPA, KOHYyca, 1Iapa;
yYMEHUE HAXOJUTh OTHOLIEHUE 0O0BEMOB NOIOOHBIX QUTYP

12

YMeHue onepupoBarb IMOHATUAMM: NPSIMOYrOjibHas CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, INPOU3BEIACHUE BEKTOPA HA YHUCIO, PA3JIOKEHUE BEKTOpa
1o 6a3uCy, CKAIIPHOE POU3BEICHUE, BEKTOPHOE ITPOU3BEAECHUE, YOI
MEXKY BEKTOPaMHu; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPJAMHATHBIM METOJ JJIsl PELIEHNs TEOMETPUYECKUX 3a1a4 U 33714
JIPYTUX Y4eOHbIX MPEIMETOB

13

YMeHue BbIOUpATh MOAXOIAIINN METON JJIS PEHICHHS 3aa4dH,
MOHMMAHWE 3HAYMMOCTH MaTEMAaTUKUM B HW3YYCHUHU MPUPOJHBIX
U OOIIECTBEHHBIX TPOIECCOB M SBICHUW; YMEHHE pacro3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE IPUBOJIUTH
IPUMEPBl MATEMAaTHUYECKUX OTKPBITUM POCCUMCKOM W MHUPOBOU
MaTeMaTUYECKOU HAYKH
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IlepeyeHb 3JIeMEeHTOB coAep:KaHus, NpoBepsieMbIX Ha EI'D nmo maremaTnke

Kon [IpoBepsieMblii 2JIIEMEHT COEPIKAHUS
1 Yuciia 1 BEIYUCIICHUS
1.1 Harypanbubie u nenble yncina. [Ipu3Haku 1eIMMOCTH LENBIX YACET
1.2 PanmonaneHble unciaa. OObBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OecKOHEUYHBIE IEpUOANYECKUE ApoOU
1.3 Apudmerndeckuii KOPEHb HaTypaJIbHOU CTCIICHHU. JevictBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HAaTYpaJIbHOM CTEIeHU
1.4 Crenenb ¢ nenpiM nokasaresneM. CTeNeHb C pallMOHAIbHBIM OKa3aTeJIeM.
CBoiicTBa cTEeNeHH
1.5 CuHYyC, KOCUHYC M TAaHT'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
aApPKTaHT'€HC YKCIIOBOrO apryMeHTa
1.6 Jlorapudm uucna. /lecaTnunblie U HATYpaJIbHbIE JIOTAPUPMBI
1.7 JleiicTBuTENnbHBIE Uncia. ApudmMeTndecKkue onepanuu ¢ 1eHCTBUTEIbHBIMU
yucaaMu. [IpuGnukxeHHble BBIUKCICHUS, NIpaBUiia OKPYIJICHUS, MPUKUAKA
Y OLICHKA PE3yJIbTaTa BBIYMCIICHHUM
1.8 | IIpeoOpa3oBanue BhIpasKeHUN
1.9 Komnnekcuslie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie u 1poOHO-palOHATBHBIC YPABHEHUS
2.2 HNppannonanpHble ypaBHEHHUS
23 TpuroHoMeTpuyecKue ypaBHEHUS
24 [TokazaTenbHble U TOTapUMUYECKUE YPABHEHUS
2.5 [{ensie u 1poOHO-palMOHATBFHBIC HEPABEHCTBA
2.6 HppaunoHaiibHbIe HEPABEHCTBA
2.7 [TokazaTenbHble 1 JOrapupMUYECKHEe HEPABEHCTRA
2.8 TpuronomeTpuuecke HEpaBEHCTBA
29 CucteMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETpaMu
2.11 | Marpuua cuctemsl IMHENHBIX YpaBHEHUN. OnpeieInTeNb MaTPULbI
3 OyHKIMH U TpapuKu

85



3.1 Oyukuusi, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. BzaumuHo
oOparnble (Qynkuuu. YetHsle u HeuyeTHble QyHkuuu. [lepuogmueckue
byHKIIUN

3.2 ObnacTh onpeneneHrus U MHOXKEeCTBO 3HaueHud ¢yHkiuu. Hynu QyHkumu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
Makcumymbl u MHUHMUMYMBbI (QyHKiuu. Haubonbliee u HauMeHbliee
3HaYeHUe PYHKIMU Ha IPOMEXKYTKE

33 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpa@UK KOPHS N-Oi CTETIEHU

3.4 | TpuronoMeTrpuuyeckre QyHKIMH, UX CBOWCTBA U IrpaduKu

3.5 [TokazarenbHast u torapupmudeckas QyHKIMH, UX CBOWCTBA U rpaduKu

3.6 Touku pa3peiBa. AcUMNTOTHI Tpad@ukoB QyHKuA. CBOMCTBA (PYHKIUH,
HEINPEPBIBHBIX HA OTPE3KE

3.7 | locnenoBarenbHOCTH, CIIOCOOBI 33AaHUSI TIOCIIEI0BATEIbHOCTEN

3.8 Apudmernueckass U reoMerpuyeckas nporpeccuud. PopmMyna CIOXKHBIX
IIPOLIEHTOB

4 Havana MaTeMaTH4ecKkoro aHaausa

4.1 [IpousBoanas GyHkimu. [Ipon3BogHbIE 3IEMEHTAPHBIX (QYHKIUH

4.2 [IpuMeHeHre Npou3BOIHON K MCCIAEAOBAHUIO (PYHKUMKA HA MOHOTOHHOCTH
U 3KcTpeMyMmbl. HaxoxneHue HamOOJbIIEro M HAMMEHBLIETO 3HAYCHUS
(GyHKIIUU Ha OTPE3Ke

4.3 ITepBooGpaznas. Uaterpan

5 MHoO»xecTBa U JIOTUKa
5.1 MHO»xecTBO, onepauuy HaJl MHOKECTBaMU. J{narpamMmsl Ditnepa — BeHHa
5.2 Jloruka

6 BeposiTHOCTB 1 cTaThCTHKA

6.1 OnucarenpHas CTAaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | lIpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
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7.3

MHororpaHauku

7.4

Tena v MOBEpXHOCTH BpaIllCHUS

7.5

KOOpI[I/IHaTI)I N BCKTOPLI
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