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IHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo MaTemaTuke yriIyOJIEHHOTO YpPOBHSA JUIsl OOYYaroOIIMXCS HAa YPOBHE CpPEIHEro
obmiero oOpazoBanust paspadborana Ha ocHoBe PI'OC COO c y4€roM COBpPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHWIO, M TPAAUIUN  POCCHICKOTO
oOpazoBanus. Peanuzanms mnporpamMmbl IO MaTeMaTHKE OO0ECIEYMBAET OBJIAJCHUE KIIIOYEBBIMHU
KOMIIETEHIUSIMU, COCTAaBJISIOIMIMMU OCHOBY JUIsl CaMOpAa3BUTHUS M HENPEPHIBHOTO OOpa3oBaHus,
L[E€JI0CTHOCTb OOIIEKYIbTYPHOIO, IMYHOCTHOTO U [T03HABATEJILHOTO PA3BUTHUS JINYHOCTU 00YUYaIOLIUXCS.

B nporpamme 1o MmaremaTuke Yy4TeHbl wuJed U nosoxeHus «KoHuenuuu pa3BuTus
MaremaTuueckoro obOpasoBanust B Poccuiickoit ®enepauumu». B cooTBeTCTBUM C Ha3BaHUEM
KOHLIEIIIIMM MaTeMaTu4yeckoe o0pa3oBaHUE JOJDKHO, B YACTHOCTH, peuiarh 3anady oOecredeHHUs
HEO0XOIMMOTO CTpaHE YHCiIa 00YJaIOUINXCs, MaTeMaTHYeCKasi MOATOTOBKA KOTOPBIX JOCTaTOYHA IS
MPOJIOJKEHHUST 00pa30BaHUs MO Pa3IMYHBIM HANpaBJICHMSIM, BKIIIOYas MPENoJaBaHWE MaTEeMAaTHKH,
MaTeMaTH4eCKHUEe UCClIeJoBaHMs, paboTy B cepe MHGOPMALMOHHBIX TEXHOJOTUN U JIPYTHUX, & TAKKe
obecrieueHus AJIs KaX/10T0 00y4aroIerocsi BO3MOKHOCTH JJOCTUKEHHUSI MaTEMaTHUECKOM MOATOTOBKH B
COOTBETCTBUU C HEOOXOIUMBIM €My ypoBHEM. VIMEHHO Ha pelieHue 3THUX 3a]a4 HalleJeHa porpamma
10 MaTeMaTuKe yriayOoJl€HHOTO YPOBHSL.

B snoxy mmudpoBoit Tpanchopmaiium Beex cep 4eI0BEUECKON IeATeTbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleld MaTeMaTHYeCKOW TMOJArOTOBKH. JTO
o0yCIIOBJI€HO TE€M, YTO B HallM JHA pacTéT YHUCIO CHEIUAIbHOCTEH, CBSA3aHHBIX  C
HEMOCPEJCTBEHHBIM TMPUMEHEHHEM MaTeMaTHUKUu: U B cdepe SKOHOMUKHM, U B OH3HEce, U B
TEXHOJIOTHYECKUX OOJacTAX, M JaKe B TYMaHUTApHBIX cepax. Takum 00pa3om, Kpyr 00ydaromuxcs,
JUIS KOTOpPBIX MaTeMaTHKa CTAaHOBUTCA 3HAYMMbIM IpeAMETOM, (yHIaMEeHTOM o0pa3oBaHus,
CYIIECTBEHHO paciuupsiercs. B Hero BXOJIAT He TOJBKO OOydarouiuecs, MUIaHUPYIOIINEe 3aHUMAaThCs
TBOPYECKOW M HCCIIENOBATEIbLCKONW paboToii B o0macTh MareMaTuku, WHOOpPMATHKH, (U3HKH,
SKOHOMMKH U B IPYTUX 00JIaCTSIX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JUIsl UICTIOJIb30BaHuUs B IPOQeCcCHsIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

[lpuknanHas 3HAYUMOCTH MaTeMaTUKH OOYyCJIOBJIEHA TeM, 4YTO €€ MpeIMETOM SBISIOTCS
(yHIaMeHTallbHbIE CTPYKTYpbl HAIllEr0 MHpa: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMUYECTBEHHbBIE
OTHOIICHUS, (YHKIHOHAIbHBIE 3aBUCUMOCTH U KaTErOPUM HEOMpPENEeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBa€MbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HECOOXOAUMBIX JUISl Pa3BUTHS
Hay4YHbIX U TEXHOJIOTMYECKUX HJIeH. be3 KOHKPETHBIX MaTEMAaTUUYECKUX 3HAHU 3aTPYAHEHO TOHUMaHUE
MIPUHLUIIOB YCTPOMCTBA U HCIIOJIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPHUATHE W WHTEPHpETaLs
pa3HooOpa3HO CcOLMaIbHOW, SKOHOMHYECKOW, MOJUTHYeCKOW wuHpopManuu, ManodhdekTuBHa
MOBCE/IHEBHASI MpaKTUYecKas JIeATelbHOCTh. Bo MHOrux cdepax npodeccuoHanbHON AeATeIbHOCTH
TpeOYIOTCS YMEHUS BBIMIOJIHATD PAcYEThl, COCTABIISITh AJITOPUTMBI, MPUMEHATH (POPMYIIbI, TPOBOJUTH
reOMETpPHUYECKHe M3MEPEeHHUs ¢ TMOCTPOEHUs, 4YHWTaTh, 0O0pabaThiBaTh, HWHTEPIPETUPOBATH U
MpeICTaBIATh MH(POpPMAIUIO B BHIE TaOMUI, AUarpaMM H TI'paduKoB, TOHUMATh BEPOSITHOCTHBIN
XapakTep CIIy4aiHbIX COOBITUH.

OaHOBpeMEHHO C paclIupeHueM cdep MPUMEHEHUsI MaTeMAaTUKU B COBPEMEHHOM 00ILIeCTBE BCE
0ojiee Ba)KHBIM CTAHOBUTCS MAT€MAaTUYECKUI CTHJIb MBIIUICHUS, MPOSBISIONIMICS B ONpeneaEHHbIX
YMCTBEHHBIX HaBbIKax. B mponecce n3yueHus MaTeMaTUKU B apCeHall MPUEMOB U METOJOB MBIIIJICHUS
Yel0BeKa eCTECTBEHHBIM 00pa30M BKIIIOYAIOTCA UHIYKIUS U JeAYKIUs, 00001eHNe U KOHKpeTH3alus,
aHaJIM3 M CHHTE3, KJIacCUpUKalMig W CHUCTeMaTu3alus, abcTparupoBaHue M aHajorus. OOBEKTHI
MAaTeMaTHYECKUX YMO3aKIOUEHUH, MPAaBUIIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX
MIOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE YMEHHsI (OpPMYIUpOBaTh, OOOCHOBBIBaTh U JOKAa3bIBaTb
CYXJIEHHsI, TEM CaMbiM (OPMHUPYIOT JIOTUYECKUH CTHJIb MBIILJICHHUS. Benymas poJib
MIPUHAJICKUAT MaTeMaThuke B (OPMUPOBAHUU AITOPUTMHUYECKONW KOMIOHEHTHI MBIIIIEHUS U
BOCIIMTAaHWM YMEHHUH JEMCTBOBAaTh IO 3aJaHHBIM AJIrOPUTMAaM, COBEPILIECHCTBOBAaTb W3BECTHBIE M
KOHCTPYMpOBaTh HOBbIE. B mporecce pemieHMs 3agad — OCHOBBI Uil OpraHu3aliu y4yeOHOM
JESTEIbHOCTH HA YPOKAaX MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U IPUKIIAHAS] CTOPOHBI MBILIUIECHHUS.

OOyuenne MaremMaTUKe Ja€T BOZMOKHOCTh Pa3BUBATh Y O0YYAIOUIMXCS TOUHYIO, PAllMOHATILHYIO
U MHPOPMATHUBHYIO peub, YMEHHE OTOMpaTh HauboJjiee MOAXOJIINE S3bIKOBBIE, CHUMBOJIMYECKHUE,
rpaduuecKue cpesicTBa JUIs BRIPAXKEHUS CY)KJICHUH U HATJISITHOTO UX MPEACTaBICHUS.



Heo0xouMbIM KOMIIOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBJISIETCS 0OIee
3HAKOMCTBO C METOJAaMHM TO3HAHUS JACUCTBUTEIBHOCTH, MNPEJCTABICHUE O TMPEAMETEe U METOJIEe
MaTEeMaTHKH, €0 OTIHYUAX OT METOJOB €CTECTBEHHBIX M TYMAaHHTAPHBIX HAayK, 00 OCOOCHHOCTSIX
MPUMEHCHHSI MAaTEMAaTHKU JUIsl PENICHHWsS HAyYHBIX U MNPUKIAJHBIX 3a1ad. Takum oOpaszom,
MaTeMaTH4ecKoe 00pa3oBaHNE BHOCHT CBOW BKJIaJ B ()OPMHUPOBAHKE OOIIEH KYJIbTyphl YETOBEKA.

N3yuenne maremMaTukd CrIOCOOCTBYET 3CTETUYECKOMY BOCIMTAHUIO YEIOBEKa, MMOHUMAaHUIO
KpacoThl M WU3SIIECTBA MAaTEMAaTUYECKUX PACCYXKICHUM, BOCIPUATHIO TEOMETPUUYECKUX (OpM,
YCBOCHUIO UJIEU CUMMETPHH.

[Tpuopurernpivu nensimu o0ydenust marematuke B 10-11 kimaccax Ha yriryOn€HHOM ypoOBHE
IIPOJIOJIKAOT OCTAaBAThCS:

(hopMHpOBaHHE MEHTPAIBHBIX MAaTEMATHYCCKUX TMOHATHN (YHCIIO, BEIMYMHA, T€OMETpPHUYSCKast
¢burypa, mnepeMeHHas, BEpPOATHOCTb, (YHKUHUS, TPOU3BOJHAS, HUHTErpaji), o0OecreynBaIOIINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHMsI 00yYaIOIIUXCS;

nojBe/eHne OOYyYaromMXCsl Ha JOCTYIHOM JUIi HUX YPOBHE K OCO3HaHMIO B3aUMOCBSI3U
MaTeMaTHKA M OKPYKAIOIIEr0 MHUpa, MOHUMAHHUI0O MAaTeMAaTHKH KakK dYacTH OOmIedl KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE HHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEHW OOydarommuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, WCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS, HWHTEpPECa K H3YyUYECHUIO
MaTEeMAaTHKH;

dbopmupoBanre (PyHKIIMOHATLHONW MaTEeMaTHYECKOW TpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MAaTeMaTHYECKHE AaCTEeKThl B PEATbHBIX KU3HEHHBIX CHUTYAIUSAX W MPU U3YUYCHUH APYTUX YICOHBIX
MPEAMETOB, TIPOSIBJICHUSI 3aBUCHMOCTEH H 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh WX Ha S3bIKE
MAaTeMaTHKH M CO3/1aBaTh MAaTeMaTHYECKUE MOJIEIH, TPUMEHATh OCBOCHHBIH MaTeMaTHYECKHI
anmapar Juis peUleHHs MPaKTUKO-OPHUEHTHPOBAHHBIX 3a/ay, WHTEPIPETHPOBAaTH U OLCHUBAThH
MOJIy4YE€HHBIE PE3YJIbTAThI.

OCHOBHBIMH JIMHUSAMH cojepkaHusi Marematukd B 10—11 kmaccax yriryOJ€HHOTO YpPOBHS

ABIAIOTCS: «Yucna U BbIYMCICHUs», «AnreOpa» («AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana MaTemMaTHUeCKOro aHaniu3ay,
«I"eometpus» («I'eoMmerpruueckue GUTYpHl U UX CBOMCTBaY, «3MepeHne reoMeTpUIeCKUX BETUIHHY),
«BeposTHOCTD U cTaTHCTUKa». [laHHbIE TMHUYN Pa3BUBAIOTCA MapaliebHO, KaX/1as B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOHM, OJHAKO HE HE3aBUCHUMO OJHAa OT JApPYro, a B TECHOM KOHTAaKTe U
B3aumo/ieiicTBu. Kpome 3T10oro, ux 00beqUHSIET JOTHUECcKas COCTABIISIONIAsl, TPAAULIMOHHO MPUCYIIIAs
MaTeMaTHUKe M I[POHU3bIBAIONIAS BCE MaTeMaTHYeCKWe KypChl U  COJEp)KaTelbHbIC JIMHUM.
CdopmynmupoBannoe Bo PI'OC COO TpeboBaHHEe «yMEHHE ONEPUPOBATH MOHIATHAMU: ONPECICHUE,
aKcuoma, TeopeMa, CIIeJICTBHE, CBOMCTBO, NMPU3HAK, JOKAa3aTeIbCTBO, PAaBHOCHIIbHBIE (OPMYIUPOBKH,
yMeHue GopMynHpoBaTh OOpaTHOE U MPOTHBOIOIOKHOE  yTBEPXKJIEHUE,  MPUBOAUTH  IPUMEpPHI
u KOHTPIIPUMEPBI, HCIOIb30BaTh METO/I MaTeMaTH4YeCKOW MHAYKIMHU, TPOBOAUTH JOKAa3aTeIIbHbIC
paccyXJeHUs MpU pelIeHUH 3a7a4, OIICHUBATh JIOTMYECKYIO IPABMIIBHOCTh PACCYKIEHUI» OTHOCUTCS
KO BCeM yueOHBIM KypcaM, a (popMHpOBaHUE JIOTHUYECKMX YMEHHI pachpenensercs Mo BCeM Iojam
oOyueHusi Ha YpOBHE CpelHero o0miero oOpazoBaHuUsI.

B cootBerctBrn ¢ ®I'OC COO maTemaTuKa sBJISETCS 00S3aTEIbHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpa3oBanus. Hactosimeli mporpammoil Mo MareMaTHKE MpeaycMaTpUBaeTCs H3yYCHHE
yuebHOro mpenmera «MaremaTHka» B paMKax TpEX y4deOHBIX KypcoB: «AnreOpa u Hayaia
MAaTeMaTHYeCKOro aHaiuza», «l'eomeTpusi»,

«BeposTHOCTh U cTaTucTUKa». DOopMUpOBaHUE IOTHUECKUX YMEHHI OCYIIECTBIISIETCS HA MPOTAKEHUU
BCceX JIeT oOyueHHUsi Ha YpOBHE CpeaHero oOImiero oOpa3oBaHHS, a HIIEMEHTHI JOTHUKU BKIIOYAOTCS
B COJIep>KaHME BCEX HAa3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmree KOMMYECTBO 4YAacOB, HAMpPaBIEHHBIX Ha M3YYEHHE MAaTEeMaTUKU Ha yrIyOJIeHHOM

yposHe —544: B 10 kitacce — 272 yaca (8 yacos B Henenmo), B 11 kitacce — 272 vaca (8 4acoB B HEZIEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxianckoro BOCHUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKITAHCKOW TMO3UIUNA OOYJAFOIIET0Cs KaK aKTUBHOTO M OTBETCTBCHHOTO
YJIeHa POCCHICKOrO OOIIeCTBa, NPEJICTABICHUEC O MAaTEMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBJICHHMA, MPOIEIYP TPAKIAHCKOTO oOIIecTBa (BBIOOPHI, OTPOCHI U JIPYroe),
YMEHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMA WHCTHTYTAMH B COOTBETCTBHUH C MX (YHKIHSIMH U
Ha3HAYCHHUEM;

2) NMaTPHUOTUYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKONW TIpa)¥TaHCKONW HIEHTUYHOCTH, YBAXKEHMS K TNPOILIOMY H
HACTOSIIIEMY POCCHUHCKOM MaTeMaTUKH, IEHHOCTHOE OTHOLIECHHE K JOCTH)KEHUSM POCCHUUCKUX
MAaTEMAaTUKOB U POCCHUICKOW MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ATUX JNOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHUSX, CPepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIUTAHMS:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, CpOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, ’TUYECKOTO MOBEACHUSI, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HayKH U
NEATeIbHOCTBIO YUEHOTO, OCO3HAHME JINYHOTO BKJIAJA B IOCTPOSHHE YCTOWYMBOIO OyAyIIEro;

4) rcTeTnuecKoro BOCHUTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs ICTETUKY MaTeMaTH4YeCKHUX 3aKOHOMEPHOCTEM,
0o0OBEKTOB, 3aJay, peHIeHUH, PpacCyKIEHHH, BOCIPUMMYUBOCTh K MaTE€MaTHUYECKUM acleKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pusuueckoro BocnuTAHMS:

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTU4eCKUe 3HAHWUS B WHTEpecax 370POBOTO U
Oe3omacHoro o0Opasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (37I0pOBOE MHUTAHME,
cOalaHCUPOBAHHBIA PEKHUM 3aHATUN W OTIIbIXa, PEeTyJsipHas (u3nuecKas aKTUBHOCTB), (HU3UIECKOE
COBEPILICHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-03I0POBUTEIHLHOMN JEATEILHOCTHIO;

6) TpyaoBoro BocnuTanus:

TOTOBHOCTH K TPY/LY, OCO3HAHHE IEHHOCTH TPYAOJIOOMS, MHTEpeC K pasIMuHbIM cdepam
IPO(ECCHOHANEHON JIeATEIBHOCTH, CBA3aHHBIM C MAaTEMATHKOW M & NPHIOKEHHSMH, yMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOp Oyymeil Tpodeccuy U pealn30BbIBATh  COOCTBEHHBIC IKH3HEHHBIC
IJaHBI, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMAaTHUYECKOMY OOpa30BaHMIO M CAMOOOPA30BAHMIO HA
IIPOTSUKEHHH BCEH JKM3HM, TOTOBHOCTh K AKTHBHOMY YYACTHIO B PELICHHH INPAKTHYECKHX 3ajau
MaTeMaTHUEeCKO HANPaBIEHHOCTH;

7) 3K0JI0rMYeCKOro BOCIIHTAHMS:

chOPMUPOBAHHOCTh ~ JKOJOTMYECKON  KYJIbTYpbl, [OHHUMAaHHE  BIMSHHUS  COLIMAJIBHO-
AKOHOMHUYECKHX IMPOIECCOB HA COCTOSHUE MPUPOTHON U COMAIILHOM Cpejibl, 0CO3HAHKE TJI00aTbHOTO
XapakTepa HKOJOTHYECKHX MpOOJIeM, OPUEHTAIMs Ha NPUMEHEHHWE MaTeMaTHYCCKUX 3HAHUW s
pelieHus 3a7a4d B 00JacTU OKPYXKAIOUIEH Cpe/ibl, MIIAHUPOBAHKUE MOCTYIKOB U OLIEHKH MX BO3MOYKHBIX
MIOCJICJICTBUH JIJIS1 OKPYXKAIOIIEH Cpeibl;
8) nennocTH HAY4YHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH M OOIIECTBEHHOH MPAaKTHUKH, MOHNMAaHHE MaTEeMaTHUYECKOW Haykd Kak cdepbl 4eIoBeuYeCKOn
NEeSITENbHOCTH, 9TANoB €€ Pa3BUTHUS U 3HAYUMOCTHU JUTSI Pa3BUTHS IIUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKd M  MaTeMaTMYeCKOM  KyJIbTypoWll KaK CpeACTBOM TO3HaHUS MHpA, TOTOBHOCTH
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO JESITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpTare wu3yueHuss MaTeMaTMKM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUS Y
oOyyaromierocsi OyayT c(opMHpOBaHBl MO3HaBaTelbHbIE YHHBEpCalbHble YyueOHBbIE JeiCTBHA,
KOMMYHHUKATHBHbIC YHHBEpCAJIbHBIE yueOHbIE JIEHCTBHS, PEryJIsATHBHbIE YHHMBEpCalbHbIE y4eOHBIE
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[[CﬁCTBPISI, COBMCCTHas ACATCIbHOCTD.

Ilo3naBaTenbHBbIC YHHBepcaJbHble yueOHbIe JeHCTBHS
ba3oBble 1ornyeckue AeMcTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE NTPU3HAKU MATEMaTUYECKUX OOBEKTOB, NOHITUM,
OTHOIICHWA MEXIy TOHATUSAMH, (OPMYIHpPOBATh OINpENEICHUS] TOHSATHHA,  YCTaHABIMBATh
CYIIECTBEHHBI TMpPH3HAK KiIaccu(UKalMu, OCHOBaHHS sl 0OOOIIEHUS M CpAaBHEHHS, KPUTEPHU
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OpPMYyIHpOBaTH W TPEOOPA3OBBIBATH CYKICHHSA: YTBEPAUTEIBHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISBJIATE MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpEUUs B (aKTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX, NpeAsiaraTb KpUTEPUU JJIs1 BISBJICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUNI;

JeNaTh BBIBOJBI € HCIHOJB30BAaHWEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX W HMHJYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MAaT€MaTUYECKUX YTBEPXKIACHUH (MpsSMbIE U OT
MPOTUBHOTO), BBICTpAaUBATh apryMEHTAIMIO, TPUBOJAUTH TMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbI;

BBIOMpATh CHOCOO pemieHusi ydyeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHaHTOB pEILIEHUS,
BbIOMpaTh HanboJiee MOAXOAAIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareabcKue 1eiicTBUSA:

HCIOJIb30BaTh BOIIPOCHI Kak  HCCJeI0BaTelbCKHUM UHCTPYMEHT MO3HAHHUS,
(dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIHE MNPOTHUBOpEUHE, MpoOJIEeMy, YCTaHABIMBAaTh UCKOMOE U
naHHOe, (QOpMHpOBaTh THUIOTE3Y, apryMEHTHpPOBAaTh CBOIO TO3MIMIO, MHEHHE; IPOBOAUTH

CaMOCTOSITEIBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT, HCCIEeI0BaHUE
[0 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, IpPOIecca, BBIABICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOLIEHHS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, MCCIIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pE3ylIbTaTOB, BBIBOJAOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHUE ITPOLIECCA, a TAKXKE BBIABUTATh IPEAINOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanmeii:

BBISIBIISITH JE€PUIUTHI MH(OPMALMU, JaHHBIX, HEOOXOJAMMBIX JUIsl OTBETa HA BOMPOC U IS
peuieHus 3a1auu;

BBIOMpATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATh, CHCTEMaTU3UPOBATh
Y UHTEPIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUAOB U (GOPM MpEICTaBICHUS;

CTPYKTYpUpPOBaTh HH(OpPMAIIHIO, MPEACTABIATh €€ B Pa3MYHBIX (opMax, HUIUIIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUH 10 CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

KomMyHuKaTHBHBIE YHMBepcajibHble yuyeOHble HeiicTBHA:

BOCHPUHMMATh M (OpMyIHpOBaTh CYXAEHUS B COOTBETCTBHMM C YCIOBUSIMH U LEISIMU
oO11eHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHMS B YCTHBIX U MHCbMEHHBIX TEKCTaXx,
J1aBaTh MOSCHEHUS [0 X0y peIIeHuUs 331a4, KOMMEHTUPOBATh MOJyYeHHBIH pe3y/bTaT;

B X0J1e 00CYKIEHUS 3a/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYX1aeMOI TeMBI, TPOOIEMBI, pelraeMoit
3a/lauM, BBICKA3bIBaThb MWJIEW, HALICJICHHBIE HAa IIOMCK pEIIEHUS, CONOCTABIATH CBOU CYKICHHUS C
CYXKJEHUSIMM JApPYrMX YYaCTHHKOB JMajora, OOHapyXHBaThb paziMyhde U CXOACTBO IO3UIMH, B
KOPpEKTHOH opme (hopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

NIPEJCTABIATh PE3yIbTaThl PELIEHUS 3aJauyd, OKCIEPUMEHTA, MHCCIENO0BaHUsA, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C YY4ETOM 3a7ay IMpe3eHTalud U 0CcoOEeHHOCTEH
ayJMTOPHUU.



PeryasiTuBHbIe YHUBepcaJIbHbIe y4yeOHbIe deiicTBUS
Camoopranuzanus:

COCTAaBJIATH IUIAH, aJITOPUTM PELICHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEHICHHS ¢ yYETOM UMEIOIIUXCS
pecypcoB ¥ COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEILICHHH ¢
y4€TOM HOBOU HH(OpPMAIIHHL.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMH IO3HABATEIBHON pEQIEKCUN KaK OCO3HAHHUS COBEPUIAEMBIX NIEHCTBHIA U
MBICTUTEIBHBIX IPOILECCOB, WX PE3yJabTaTOB, BIAJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yibraTa peleHus] MaTeMaTHYeCKON 3a1a4H;

MPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPY PEIICHUH 3312491, BHOCUTH KOPPEKTHBBI
B JICATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWICHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE Pe3yJbTaTa IEJH U YCIOBUSAM, OOBSICHITH PUIHHBI JJOCTIKEHHS HITH
HE/IOCTIKEHHS PE3yIbTaTOB JIEATEIbHOCTH, HAaXOJWUTh OMIMOKY, JaBaTh OIICHKY NPHOOPETEHHOMY
OTIBITY.

CoBMmecTHasi 1eSITeIbHOCTD:

MMOHUMATh 1 UCTOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBUYaIbHON paOOThI MIPH PEIICHUN
y4eOHBIX 3a/1a4, IPUHUMATD 1[eJIb COBMECTHOH JI€ATEIbHOCTH, TUTAHUPOBATH OPraHNU3aIMI0 COBMECTHON
paboThl, pacmnpenensTe BUIbI pabOT, JOTOBApUBATHCS, OOCYXKJIaTh MpOLIECC U PE3YynbTaT paboThl,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

y4acTBOBATh B TPYIIOBBIX (opmax paboThl (0OcykJeHus, OOMEH MHEHHUil,

«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C
JIPYrUMH 4I€HAaMH KOMaH/bl, OLIEHUBaTh KAUYECTBO CBOETO BKJIAJa B OOLIMM MPOAYKT IO KPUTEPHUSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

IIpeaMeTHble pe3yibTaThbl OCBOCHHS (enepalbHONW paboyell mporpaMmbl 110 MaTEMaTHKE
MpeJICTaBJIeHbl MO rojaM Oo0y4deHHs] B paMKax OTIENIbHBIX y4eOHBIX KYpPCOB B COOTBETCTBYIOIIMX
pazaenax HacTOSIIEH MPOrpaMMbl.



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

MNOSACHUTEJIbHAS 3AIIMCKA

VYuebHblil Kypc «Anredpa 1 Havana MaTeMaTUYecKOTO aHAJIN3ay» SBJSIETCSA OJHUM K3 Haunboliee
3HAYUMBIX B IporpamMme cpeaHero oOmero o0pa3oBaHus, IOCKOJIbKY, C OJAHOM CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y sl U3y4YEeHHUS BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C JPyroi
CTOPOHBI, (POPMHUPYET JIOTHIECKOE U A0CTPAKTHOE MBIIINICHHE 00YJaIOIINXCS HAa YPOBHE, HEOOXO0JMMOM
IUTsS. OCBOGHUSI MHPOPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH W JPYrHX JWCIHILIUH.
B pamkax pgaHHOTO Y4eOHOrOo Kypca oOOydarommecs OBJIQJCBAIOT YHUBEPCAJIBHBIM  S3BIKOM
COBPEMEHHOW HayKH, KoTopas (OpMYIHpPYeT CBOHM JIOCTHIKCHHUS B MATEMaTHYECKOH opme.

VY4eOHbIl Kypc anreOpsl W Hadal MaTeMaTHYeCKOTO aHalW3a 3aKJIaJblBacT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (U3WKH, XUMHH, OWOJOTHH, TIOHUMAaHHS OCHOBHBIX TEH/ICHIIHHA
pa3BUTHS SKOHOMHUKHA M OOIIECTBEHHOW KHM3HM, TO3BOJSIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
MUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIONB30BaTh WX Ui JaJbHEUIIEro
o0pa3oBaHUsl W B TIOBCEAHEBHOW XM3HH. B TOo e BpeMs oOBiajeHWe aOCTPAKTHBIMH H
JIOTUYECKH CTPOTUMH KOHCTPYKIMSMH anreOpbl ¥ MaTeMaTHYECKOTO aHaj3a pPa3BHBAET yMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH, JIOKA3bIBaTh YTBEPXKICHUS C MTOMOIIBIO
WHAYKIIMA W pacCyXJaThb JIEAYKTHBHO, WCIIOJB30BaTh 0000ImIeHHEe W  KOHKPETH3AIHIo,
aOcTparmpoBaHne ®  aHAJOTHIO, (OPMHUPYET  KpEeaTHBHOE M KPUTHUYECKOE MBIILICHHE.

B xone nuzyuenus yuebHoro Kkypcea « Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaJIM3a» 00ydJaroluecs
MOJTy9arOT HOBBIN OTIBIT PEIICHHS PUKIIAIHBIX 33/1a4, CAMOCTOSTEIBHOTO IOCTPOCHHS MaTEMaTHUECKIX
MoOJIeNiell peabHBIX CHTYalluii, MHTEPIPETANN MOJYYCHHBIX PEIICHHHA, 3HAKOMSATCS C TpUMEpaMu
MaTeMaTU4YEeCKUX 3aKOHOMEpPHOCTEH B MNpUpoAe, HAyKe M HCKYCCTBE, C  BBIJAIOIIMMHUCS
MaTEMAaTU4YECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VYuebHblii Kypc 001aJaeT 3HaUNTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN pean3yercs
KaK 4Yepe3 y4eOHBbIN MaTepHall, COCOOCTBYIOMINI (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crenupuKy yueOHOM AedaTenbHOCTH, TpeOyromeil NpoJoKUTEIbHON KOHIEHTpAllud BHUMAHUS,
CaMOCTOSTEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a NOJIY4YE€HHBIN PE3yJIbTaT.

B ocHoBe Meromuku oOyueHMs anreOpe M HayajJaM MaTeMAaTHYECKOIO aHajlu3a JIeKUT
JeATeIbHOCTHBIN PUHLUI 00y4EeHHUSL.

B crpykrype ydyeOHOro kypca «AisreOpa M Hayaja MaTEeMaTU4YECKOIO aHaln3a» BbIJCICHBI

CIIEAYIOLIUE COJIePIKATEIIbHO-METOJMUECKHE IMHNN: «Hucia U BBIYUCICHUS,
«DyHkuun U rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama MaTeMaTHUeCKOro aHaIu3a»,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEpkKAaTeIbHO-METOAUUYECKHE JIMHUM H3y4daroTcs Ha
IPOTSHKEHUU JBYX JIeT 0Oy4eHHUsl Ha YPOBHE CPEJHEro oOIiero o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSI
JpYT Apyra U MOCTENEHHO HAChILasiCh HOBBIMU TEMaMHU U pa3zienaMu. JlaHHbli yueOHbIH Kypc SBIsSETCS
UHTETPATUBHBIM, IOCKOJIbKY OOBEAUMHSAET B cebe coJepKaHWe HECKOJBKMX MaTeMaTH4YeCKUuX
IUCLUUIUIMH, TaKUX Kak anredpa, TPUIOHOMETpHUs, MaTeMaTUYeCKMH aHajlu3, TEOpUS MHOXECTB,
MaTeMarudeckas Joruka u apyrue. [lo Mmepe Toro kak oOydaroluecs oBilIaJeBaroT Bc€ 06oJiee UPOKUM
MaTeMaTH4YeCKUM allapaTtoM, Y HUX MOCIEI0BATENIbHO (POPMHUPYETCSI U COBEPLICHCTBYETCS YMEHME
CTPOMTh MAaTEeMAaTUYECKYI0 MOJIENb pEeaJlbHOW CUTYyallMM, NPUMEHATh 3HaHUS, MOJy4eHHbIE HpU
U3yYeHHH Y4eOHOTO Kypca, JJISl PElICHUs CaMOCTOSTENIbHO C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOM
3aJjauy, a 3aT€M UHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTenpHO-MeTOAMUYECKass JIMHUS «Yucna W BBIUMCIEHUS» 3aBepluiaeT (opMHpOBaHHE
HaBBIKOB MCIOJIb30BaHUs IeHICTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HAYaTO HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. Ha ypoBHe cpeiHero oouiero oopazoBanus 0co00e BHUMaHKE yenseTcs: GOpMUPOBAHHIO
HaBBIKOB PALMOHAIbHBIX BBIYMCICHUH), BKIIIOYAIOIUX B ce0s1 MCIIOJIb30BAaHUE PA3IMYHBIX (POPM 3aIncu
qucia, YMEHUE JeNaTh NMPUKUAKY, BBIMOJHATH NPUOMMKEHHBIE BBIYMCICHUS, OLEHHBATH YUCIIOBBIE
BbIpaXKEHHUs, pabOTaTh C MaTeMaTHUYeCKUMU KOHCTaHTaMHU. 3HAKOMbIE OOY4aroIMMCS MHOXKECTBa
HATYpalbHbIX, LENbIX, PAIUOHAIBHBIX M JACHCTBUTENbHBIX 4YHCET JIOMOJHAIOTCS MHOXKECTBOM
KOMIUIEKCHBIX YHucel. B KaXIoM M3 O3THX MHOXECTB pPAacCMaTpUBAIOTCS CBOMCTBEHHBIE €MY
crienn(pUIecKre 3a/1a4u 1 ONepaliy: AeJIeHre HalleJlo, ONEpPUPOBAaHIE OCTATKAMU Ha MHOKECTBE IIEIIBIX
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qrcen, 0coOble CBOMCTBA PAallMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(pMETUYECKHe OIlepalu, a
TaKXK€ WM3BJICUCHUE KOpPHS HAaTypaJIbHOM CTENEHM Ha MHOXECTBE KOMILJIEKCHBIX uucen. biaromaps
IIOCJIEOBATEIbHOMY PACIIMPEHUIO KPYyra UCIOJb3YEMBIX YHCENT U 3HAKOMCTBY C BO3MOKHOCTSIMHU MX
NPUMEHEHHs JJIsl peIleHUs pa3IuyHbIX 3ama4d  (opmupyercs IPEJICTaBICHUE O  €AUHCTBE
MaTeMaTUKd KaKk Hayku M €€ poJiM B IOCTPOECHUU MOJENEH pealbHOro0 MHUpA, IIMPOKO
HCIO0JIb3YIOTCSL 00001IEHNE U KOHKPETU3aLUsI.

JIuaus «YpaBHEHUs U HEPaBEHCTBA» PEaIU3yeTCs HA NPOTSKEHUHM BCEro 0OyuyeHHUs Ha ypOBHE
cpeanero o0miero oO6pa3oBaHus, MOCKOJIBKY B KaKIOM paszene [IporpaMmbl IpeayCMOTPEHO pelIeHHe
COOTBETCTBYIOIIUX 337a4. B pe3ynbTare o0ydaromuecs OBlIaJAeBaOT pa3InYHbBIMU METOJaMH PEIICHUS
paIMOHATBHBIX, HPPANUOHAIBHBIX, IT0KA3aTEeIbHBIX, JIOTAPU(PMHUUESCKUX H TPUTOHOMETPHUECKUX
YpaBHEHU, HEPABEHCTB M CUCTEM, a TAKXKE€ 33J]ay, cojJepxaliux rnapamerpsl. IlogydeHHble ymeHUs
IIMPOKO HCIOJIB3YIOTCS MPU HCCIEN0BAaHUM (PYHKIMH C MOMOUIBIO MPOU3BOJHOM, MPHU PELIEHUH
MIPUKJIAIHBIX 337a4 U 337a4 Ha HaX0XKJIEHHE HauOOIbIINX U HAMMEHBIINX 3HaUeHU! QyHKkuuu. [lanHas
coJiep)kareNbHasl JIMHUSA BKJIIOYAeT B ce0d Takke (OPMUPOBAHME YMEHMH BBINOJHATH PAacyETHI IO
dbopmynam, mpeoOpa3oBaHUs PpPaLMOHAIBHBIX, HPPALMOHAIBHBIX u TPUTOHOMETPUUYECKIX
BBIDQKEHUH, a TaKkKe BBIPAXKEHUH, COJCPKAIIUX CTENIEHU U Jiorapudmel. brarogaps nsydenuto
anredpanveckoro MaTepuaia MpouCXOoUT AajbHelIIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST oOydaromuxcs, (OPMHUPYIOTCS HABBIKM JI€AYKTUBHBIX pPacCyKJeHui, paboTel C
CUMBOJIBHBIMH (pOpMaMH, IPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJAE PABEHCTB U
HepaBeHCTB. Aurebpa mpemiaraeT 3¢QGeKTUBHbIE HMHCTPYMEHTHI JJISl PElIeHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HATJISIIHO IEMOHCTPUPYET CBOM BO3BMOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToANYECKask TUHUS «QYHKIUU U TPaQUKN» TECHO MEPEeIUIeTaeTcs C APYruMHu
JUHUSAMHU y4eOHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMbICIE 33Ja€T MOCIIEN0BAaTEIbHOCTh H3YyUEHUS
Marepuana. M3ydeHue CTENEeHHOW, MOKa3aTeIbHOW, JIOTApU(PMHUYIECKOM W TPUTOHOMETPHUUYECKUX
(YHKIMHA, ©X CBOUCTB M rpadKOB, UCIOIb30BaHNe (PYHKITUH ISl PEIICHUS 33729 U3 JPYTUX YIeOHBIX
MIPEeIMETOB U PEaIbHOM JKU3HHU TECHO CBA3aHO KaK ¢ MaTeMAaTUYECKUM aHaJIN30M, TaK U C PEIIEHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu sTOoM Oonblloe BHUMaHuE yrenserca (OPMHUPOBAHUIO YMEHHUS
BBIpaXKaTh (HOpMyslaMU 3aBUCUMOCTU MEXKAY pPa3IMYHBIMHM BEIMYMHAMH, HCCIEIOBATh MOJyYEHHbBIE
(dbyHKIIMH, CTPOUTH UX rpaduku. MaTepual 3Toi cofepKaTeIbHON TUHUY HalleJIeH Ha pa3BUTHE YMEHU I
U HaBBIKOB, TO3BOJISIOLIMX BBIPAXATh 3aBUCUMOCTH MEXKAY BEIMYMHAMU B Pa3nu4HON (opme:
aHAJIMTUYECKOM, rpaduueckol u  cioBecHOM. Ero  wu3ydeHwme crnocoOCTBYET  pa3BUTHUIO
QITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHIO U KOHKPETHU3AIHMH, HCIOJIb30BAHUIO
AHAJIOTHIA.

CopepxarenpHass nuHUS «Hauyanma wmareMaTHyeckoro aHaiu3a» I[O3BOJSET CYHIECTBEHHO
pacIIUupUTh KPYTr KaKk MaTeMaTUYECKHUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00yJaroluMcs, TaK KaKk
y HUX TOSBIISIETCS BO3MOKHOCTD CTPOUTH TPadUKU CIOKHBIX (PYHKIIMMA, OTPEIEsITh X HAUOOIbIINE U
HAaUMEHBIIINE 3HAUYCHUS, BEIUUCIIATH MIIOMAAN GUTYp U 00BbEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
mpoueccoB. JlaHHas conepkaTelbHas JIMHHUS OTKPBHIBAGT HOBBIE BO3MOXHOCTH TMOCTPOCHUS
MaTeMaTHYeCKUX MOJIeNIell  peallbHBIX CUTyallui, TI03BOJIAET HAXOAWTh HaWuiydlllee pelIeHue
B TNPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOr0 aHajn3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaNbHO-JIOTHYECKOTO U
KpEaTHUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTUKH B
HayKe, TeXHUKE 1 ucKyccTBe. OOyuaroluecs y3HalOT O BBIIAOIIMXCS Pe3yabTaTaxX, MOJIyYeHHBIX B XO/€
pa3BUTHUS MaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

CogepxarenpHo-MeTOAMYECKass JMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAaeT B ce0sl 3JIEMEHTHI
TEOPUU MHOKECTB M MaTEeMaTHYECKOM JIOTMKU. TeopeTHKO-MHOXKECTBEHHbIE MPEICTaBIICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIHHOW MAaTeMaTHKU M TPEeIaraloT HauOoJiee YHHUBEPCAIbHBIN S3BIK,
00BEAMHSIONINIA BCE pa3fesibl MATEMATUKH U €€ PUIIOKEHH, OHU CBA3BIBAIOT PA3HbIE MATEMAaTHYECKHE
JTMCUUIUIMHBI M UX TIPUIIOKEHUS B eAnHoe 1enoe. [1oaToMy BaHO JaTh BO3MOXKHOCTh 00yJaromemMycs
MMOHUMATh TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHON MaTEeMaTUKH M MCMOJb30BAaTh €ro AJis
BBIpAXKEHUSI CBOUX MbICIEH. J[pyruM Ba)KHBIM NMPU3HAKOM MAaTEMaTHKU KaK HayKH CIIeyeT MpU3HaTh
CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAHMUH M CIlI€IOBAaHHE OINPEACIEHHBIM IpaBUIIaM MOCTPOCHUS
JI0Ka3aTelbCTB. 3HAKOMCTBO C D3JEMEHTAaMHM MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Ppa3BUTHUIO
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JIOTUYECKOTO MBIIIJICHUS OOYYaroIIUXCsi, MO3BOJISIET UM CTPOWTH CBOM PACCY)KJIECHUS Ha OCHOBE
JIOTUYECKUX MpaBui, (GOPMHUPYET HABBIKM KPUTHYECKOTO MBIIIIJICHHS.

B yuebHOM Kypce «AnrebOpa W Havajla MATeMAaTHYECKOTO aHAIN3a» IMPHUCYTCTBYIOT OCHOBBI
MaTEMaTU4CCKOTO MOJCIIMPOBAHUSA, KOTOPLIC ITPU3BAHBI CHOCO6CTBOBaTb q)OpMI/IpOBaHI/IIO HaBBbIKOB
MIOCTPOCHUST MOJIENIC PEANbHBIX CHUTYyalluld, HUCCICIOBAaHUS STUX MOJENEH C TOMOINBIO ammapara
anreOpbl 1 MAaTEeMaTHYECKOTO aHAIN3a, MHTEPIPETAllMU TOJyYCHHBIX pe3ylnbTaToB. Takue 3amaHus
BIUIETEHBI B KaXJbIH W3 pa3/esioB MPOrpPaMMBbl, MOCKOJIbKY BECh MaTepUal Y4€OHOT0 Kypca IIMPOKO
HCIIOJIB3YCTCA JIs1 PCIICHUA IIPUKIIAJHBIX 3aaa4. HpI/I pelICHUN PCAJTBbHBIX MNPAKTHYCCKHUX 3aJdad
oOyyaromuecst ~ pa3BHBAIOT  HAONIOJATENBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparmpoBaTbCs, HCIOJIB30BaTh AHAJIOTHIO, 0000mAaTh W  KOHKPETU3UPOBATH IPOOIEMY.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a/ad OPraHU3YyeTCs B IPOLECCEe
M3y4YeHUsI BCEX TE€M Yy4eOHOro Kypca
«Anredpa 1 Hayajga MaTEMaTHIECKOTO aHATTH3ay.

Ha m3yuenue ygeOHOTO Kypca «Anredpa U Hadala MaTeMaTHYECKOTO aHAN3a» OTBOJAUTCS 272
vaca: B 10 xmacce — 136 gacoB (4 waca B Henemo), B 11 kiacce — 136 yacos (4 yaca B HEZIEIIO).

COILEPXAHUE OBYUYEHUA
10 KUIACC
Yuca ¥ BLIYUCTEHUSA

Pammonaneupie uncna. OOBIKHOBEHHBICE U JIECATHYHBIE JPOOM, TPOILIEHTHI, OECKOHEUHBIE
nepuoandeckue npoom. IlpuMeHnenne npoOel W TPOLEHTOB ISl PEUICHUs MPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpaCiell 3HAHUW U pealbHOM KU3HH.

JleiicTBuTENnbHBIE YKcia. PanonanbHble U MppallMOHANbHbIE Yica. ApuMeTHyecKue onepainun
C JIEHCTBHUTEIBHBIMUA YHCIIaMU. MOJyab JAEUCTBUTEIBHOTO YHCIA M €ro cBoicTBa. [IpubmmxEHHbIC
BBIYMCIIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3yabTaTa BEIYMCICHHI.

Cremnens ¢ menbIM nokasareneM. buaom Herotona. Mcnionb3oBanue moaxoasiei GopMel 3amucu
JNENCTBUTEIBHBIX YMCEN IS PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABICHHS JAHHBIX.

ApubdmMeTnuecknii KOpeHb HaTypaJbHON CTETICHH U €T0 CBOMCTBA.

Crenelnb C paloHaIbHBIM MOKa3aTeIeM u eé CBOMCTBA, CTEIIEHD C
JNEHUCTBUTEILHBIM IIOKA3aTENIEM.

Jlorapudm yucna. CoiictBa jorapudma. JleciTuunble U HaTypaJibHbIE JOTapU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

VYpaBHEHHUs U HEPABEHCTBA.

ToxnecTBa U TOXKAECTBEHHbIE TpeoOpa3oBaHusl. Y paBHEHNE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
yYpaBHEHUS U ypaBHEHUs-CleICTBUS. HepaBeHCTBO, pellleHne HepaBeHCTBaA.

OcHOBHBIE METOJBI PEHICHHUS LENbIX U APOOHO-PALMOHAIBHBIX YpPaBHEHUH U HEPABEHCTB.
MHorouseHsl OT OJHOU NepeMEeHHOH. [leeHne MHOro4sieHa Ha MHOTO4WIeH ¢ ocTaTkoM. Teopema besy.
Muorounens! ¢ neasiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BEIPAKEHHH, COJIEPKAIINX CTENIEHU 1 KOPHHU.

Uppaunonansusie ypaBHeHHs. OCHOBHBIE METO/Ibl PEIIEHUS UPPALUOHATIBHBIX YPaBHEHUIA.

[TokazaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PEUIECHUS NTOKA3aTENbHBIX YPABHEHUN.

[IpeoOpaszoBanue BeIpaKEHUH, COIEPIKALTUX JIOTApU(PMBEI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUH.

OcHOBHbIE TPUTOHOMETPUUECKHE bopMyIbIL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUM. PellieHne TpuroHoMeTpruiecKux ypaBHEHU M.

Pemenne cucrem MMHENHBIX ypaBHEHUI. MaTpuiia cHCTEMBI TMHEHHBIX YpaBHEHU. OnpenenuTeins
MaTpulbl 2X2, €ro reOMeTPUYECKHI CMBICI U CBOWCTBA, BBIYHMCIECHUE €r0 3HAYEHHs, NPUMEHEHUE
OTPEETUTENS ISl PEILICHUsI CUCTEMBI JIMHEHHBIX ypaBHEHUH. PellieHrne npukiIaiHbIX 3a/1a4 ¢ IOMOIIbIO
CUCTEMbl JIMHEWHBIX ypaBHeHMU. McciaenoBaHue MOCTPOCHHOM MOJIEIM € TOMOLIBIO MaTpull U
OIIPENEIUTENEN.

[TocTpoenre MareMaTHUueCKHMX MOJEJEH peadbHON CUTyallMM C TIOMOIIBIO YpPaBHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3aJad U 3aj1ad U3
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pa3nUYHBIX 00JacTeil HAYKHU U PEATbHOM KU3HHU.
DyHKUUM U rPpadpuKu

@ynKys, crocoosl 3aanus GyHKuH. B3anmuo oOpatabie Gyakmmn. Kommnosuus GyHKIHHA.
I'padux GyHKmu. DnemMeHTapHbie mpeoOpa3oBaHus Tpa@uKoB HYHKIIUH.

OO6nacte ompeneneHUs M MHOXKECTBO 3HadeHuWd ¢GyHkumu. Hymmu ¢ynkmun. IlpomexyTtku
3HakonoctostHcTBA. UErHeie u HeuétHble ¢(yHkumu. Ilepmonmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH QYHKIIMH. MaKkCHMYyMBbl 1 MUHUMYMBI QyHKIIMU. Hanbospiee 1 HanMeHbIlee 3HaYSHUs
(GyHKIMU Ha TPOMEXKYTKE.

JluHelHast, KBaJpaTHUYHAs WM JPOOHO-THHEWHAs (DYHKIUH. DJIEMEHTApHOE HCCICIOBAaHUE U
MMOCTPOCHUE UX TPAPUKOB.

Crenennasi (yHKIUS ¢ HATYPaJIbHBIM U IIeNbIM MokaszareneM. EE€ cBoiictBa u rpaduk. CBoiicTBa
u rpaduK KOpHsS N-Oi CTemneHu Kak (QYHKIUU OOpaTHOM CTENEHU C HaTypallbHbIM IOKa3aTelIeM.

[lokazarenpHass u Jorapugmuueckas (QyHKIUM, UX CBOiicTBAa U Tpaduku.
Hcnonb3oBanue rpapukoB QyHKIUI U1l pellIeHns] ypaBHEHUH.

Tpuronomerpruyeckasi OKpyXHOCTb, ONPEJEICHNE TPUTOHOMETPUUECKUX (PYHKIMH 4YHCIOBOTO
apryMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJbHBIX Mpolieccax U sBIEHUSAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Havyana maTtemMaTnyeckoro anajausa

IlocimenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIemOoBaTeIbHOCTEN. MeToa MaTeMaTHYECKOH
UHAYKIUA. MOHOTOHHBIE M OrpaHMYEHHbIE TIOCEA0BaTENbHOCTH. VCTOpUS  BO3HHUKHOBEHUS
MaTeMaTHYeCKOro aHajlh3a Kak aHajinu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpudeckas mporpeccuu. beckoHeuHO yObIBarolasi reoMeTpuuecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TEOMETPUYECKOW mporpeccuu. JIMHEWHbIN w
AKCHOHEHIMANIBHBIN pocT. Yucno e. Dopmyna ClokKHBIX MPOLEHTOB. VICNoIb30BaHUE MPOTPECCUN IS
pelIeHUs pealIbHbIX 3aJ]au MPUKIAIHOTO XapaKTepa.

HemnpepsiBHbie pyHKIIMM W uX cBoMcTBa. TOYKM paspbiBa. ACUMITOTHI TpadUKOB (YHKITUH.
CpoiicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpPe3Ke. MeToJ HWHTEPBAJIOB JJIs PEIICHUS HEPaBEHCTB.
[IpuMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKITUNA TSl pEIICHUS 3a1a4.

[lepBas u BTOpas npousBoaHble GyHKIMHU. Onpeaenenrne, reOMeTpUIecKuil U PU3nUecKuil CMbICIT
MIPOM3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonubie snemMeHTapHbIX (yHKIUA. [Ipou3BogHas CyMMBbI, MPOW3BENEHUS, YAaCTHOTO W
KOMITO3UIIUH (PYHKIUH.

MHokecTBa U JIOTHKA

MHoOKecTBO, omnepalMyd HajJ MHOXECTBaMHM M HMX cBoHcTBa. [(uarpammbl Oiinepa— Benna.
[IpuMeHeHne TeOPEeTUKO-MHOKECTBEHHOTO amnmnapara JUisi OIMCaHUs PealbHBIX MPOIECCOB U SBICHHUIA,
MIPH PEIICHUH 33724 U3 IPYTUX y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE, A0Ka3aTelbCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI.

11 KJIACC
Yucia 1 BbIMUCTICHUSA

Harypanbubie u nensie uncna. [I[puMeHeHre mpu3HakoB AETUMOCTHU IENbIX YHCEN, HauOOIbIINN
obuuii nenurens (nanee — HOJI) u Haumensiee odmiee kpatHoe (aanee — HOK), octaTkoB mo Momayio,
anroputMa EBKimaa s penieHus 3aay B HeNbIX YHciax.

KowmmnekcHpie yncna. Anredpandeckass ¥ TPUTOHOMETpUIECKast POPMBI 3aUCH KOMITJIEKCHOTO
yrcna. ApudmMeTnyeckue onepanuu ¢ KOMIUIEKCHBIMU dnciaamMu. M300paxkeHre KOMIUIEKCHBIX YHCET
Ha KoopAMHATHOU mIockoctu. Popmyiia Myaspa.



Kopau n-oil creneHn u3 KOMIUIEKCHOTO 4ucia. [IpuMeHEeHHE KOMIUIEKCHBIX YHUCEN I PELICHUS
(GU3NIECKUX U TEOMETPHUECKUX 3a/1a4.
YpaBHeHNsI U HEPaBeHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHUN U HEPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI M CHCTEMBI-
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHWH C MOMOINBIO TPUTOHOMETPUYECKOMH
OKpPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METOJIBI PEIICHHUs MOKA3aTeIbHBIX U JIoTapuMuyeckux HepaBeHCTB. OCHOBHEBIC

METO/1bl PEIIEHHS] UPPALIMOHAJIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl pEIICHHS CUCTEM U COBOKYNHOCTEM pallMOHAJIbHBIX, HPPALUOHAIbHBIX,
[IOKa3aTeIbHbIX U JOrapu(pMUUECKUX YpaBHEHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3aJa4d U 3aJa4d U3
pa3aMYHbIX 00JaCTe HAYKU U peasIbHOM JKU3HU, HHTEPIIPETALINS [TOJTyYEHHBIX PE3y/IbTaTOB.
DyHKUUH U rpaduKu

I'paduk xommnosuuuu ¢yHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHUH W HEpPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBONCTBA U IPa(UKH.

I'padmyeckue meTo bl pelieHUs ypaBHEHUN U HEpaBeHCTB. [ paduueckre MeTOAbI pelieHus 3a1a4
C mapaMeTpaMH.

Ucnonws3oBanne rpadukoB GyHKIMHA I UCCIECTOBAHUS MPOIECCOB U 3aBUCUMOCTEMN, KOTOPHIS
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTHX Y4EOHBIX MPEAMETOB U peabHOM KU3HU.

Havyana maTemaTnyeckoro anajimsa

[IpuMeHeHre MPOM3BOTHON K HCCIENOBAHHMIO (YHKIIMH Ha MOHOTOHHOCTH U JKCTPEMYMBI.
Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne NpoU3BOJHON I HAXO0XKACHUS HAWIyYILIEero pelieHus B IPUKIAIHBIX 3a4a4ax, s
OTIpeJieNieHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (opMYII0i uiin rpadukoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBooOpa3Hbie 3IeMEHTaAPHBIX
¢dbynakuuii. [IpaBuiia HaXOXKIEHUS TEPBOOOPAZHBIX.

WNurerpan. ['eomerpuyeckuid cMbICi HHTETpaia. BeluncineHue onpenenéHHOro MHTErpaia Io
dhopmyne Hetorona—Jleitoauna.

[Ipumenenne wuHTErpasia s HaxOXKICHHUS IUIOMIaed IUIOCKUX Guryp u o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumepsl pemienuid aud@epeHUANBHBIX ypaBHEHUH. MareMaTH4eckoe MOJICIUpPOBaHHe
pEaNIbHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHInaTbHbIX YPaBHEHUH.

INPEIMETHBIE PE3YJIBTATHI

K konmy ooyuenust B 10 kjacce oOydarouiuiicss MoIyduT CIEAYIOLIUE MPEAMETHBIE PE3yabTaThl
0 OTAENBHBIM TeMaM (eiepaibHON paboueli mporpaMmbl yueOHOTO Kypca
«AnreOpa 1 Havajga MaTeMaTHIECKOTO aHATU3ay:

Yuciia 1 BbIYMCIEHUA:

CBOOOJIHO OTEPUPOBATH OHATUSAMU: PAIMOHAIBHOE YMCIIO, OCCKOHEYHAs TIEPHOIUYECKas IpoOb,
MPOLEHTHI, UPPALMOHAIBHOE YMCIIO, MHOKECTBA PALIMOHAIBHBIX M JACUCTBUTENBHBIX YHCEI, MOIYJb
JIEMCTBUTEIILHOI'O YHCIIA;

MPUMEHSTH APOOU U MPOLIEHTHI AJIsl PEIICHUS MPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTPACIel 3HAHHH
U peaJbHOU KU3HU,

MIPUMEHSTH MPUOTMKEHHBIE BRIYUCIICHUS, TPaBUiIa OKPYTIEHUS, MPUKUIKY U OIICHKY pe3yiIbTara
BBIYHCJICHU;

CBOOOJHO OTEPUPOBATH IOHATHEM: CTENIEHB C LIEIBIM MTOKA3aTeIeM, UCIIOIB30BaTh TOIXOISIIYIO
(dhopMy 3anTUCH ACWCTBUTEIHHBIX YUCEN TS PELISHUS TPAKTHUECKUX 33724 U TIPEJICTABICHUS TaHHBIX;

CBOOOJHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKII KOPEHb HATYPATbHOW CTETEHH,

CBOOOJHO OMNEPUPOBATH TOHSATHEM: CTENEHb C pAIlMOHATBHBIM [OKAa3aTeleM; CBOOOIHO

OTIEPUPOBATH MOHSATHAMHU: JOTapU(PM YUCIIA, TECITUIHBIE U HATypallbHbIC
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JorapuQMsI;

CBOOOZHO  OIEpPUPOBATH HOHATHAMU: CHHYC, KOCHHYC,  TaHI€HC,  KOTaHTEHC
YHCIIOBOTO apryMEHTa;

OTIepUpOBaTh MOHATHAMU: apKCUHYC,  apKKOCHMHYC M apKTaHreHC  YHCIOBOTO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOOJTHO OMEpPHPOBATh TOHITHUAMHU: TOXIECTBO, ypPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHUS U ypaBHEHUS-CIIEICTBUS, PaBHOCHIIbHbIE HEPABEHCTBA;

MIPUMEHSTH PA3JIMYHbIE METO/IbI PELICHUS PALlMOHAJIBHBIX U JPOOHO-pallMOHANIbHBIX YpaBHEHUH,
MIPUMEHSTh METO/1 HHTEPBAJIOB JIJIsl pELICHUSI HEPABEHCTB;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: MHOTOWICH OT OJHOW MEPEMEHHOM, MHOTOWIECH C IIEIBIMU
ko3¢ duImeHTaMi, KOPHU MHOTOYJIEHA, IPUMEHSATH JIEJICeHNEe MHOTOYJeHa Ha MHOTOWIEH C OCTAaTKOM,
Teopemy be3y u Teopemy Buera st pemienus 3anay;

CBOOOJHO ONEpPUPOBATh MOHATHSIMM: CUCTEMA JMHEMHBIX ypaBHEHHI, MaTpUIa, ONPEIEIUTEID
MaTpPHUIBI 2 X 2 U €r0 TEOMETPHUYECKUI CMBICT, UCTIOIB30BaTh CBOMCTBA ONpenenuTeNss 2 X 2 i
BBIYMCIICHUS! €ro 3HAu€HUs, NPUMEHATh ONPENCTUTENN A pPElIeHUs CHUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJEIMPOBATh pEAIbHbIE CHUTYyallUM C TOMOIIBIO CHCTEMbl JIMHEHHBIX ypaBHEHUH,
UCCIIeIOBaTh IOCTPOEHHBIE MOJIEIN C TOMOIIBIO MAaTpUIl U OIpeNeIuTeNeii, HHTepIpPEeTUpPOBaTh
MTOJTY4EHHBIN pe3ynbTar;

MCIO0JIb30BaTh CBOMCTBA AEUCTBUI C KOPHIMHU JUIsl TPeoOpa30BaHUsI BEIPAXKEHUH;

BBINIOJIHATh ~ MpeoOpa3oBaHUsl  YHUCIOBBIX  BBIPAKEHMH,  COJEpXKAIIUX  CTENeHH C
paloHaIbHBIM [TOKA3aTeNIeM;

HCII0JIb30BaTh CBOMCTBa JIorapu(PMOB JUIs MPeoOpa30BaHUsl JOTapUPMUUECKUX BbIPAKECHUH;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: HPpPALMOHAIbHBIC, MOKAa3aTelIbHbIE U JorapupMuuecKue
YPaBHEHHUs, HAXOAUTh UX PEIICHUS C IOMOILBIO PABHOCHIIBHBIX IIEPEXO0I0B HIIN OCYILECTBIIASA IIPOBEPKY
KOpHEN;

IIPUMECHSTh OCHOBHBIC TPUTOHOMETPUYECKUE (bopMybl JUIS npeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHU;

cBOOOJIHO OTIEPHPOBATH MOHATUEM: TPUTOHOMETPHUECKOE YPaBHEHHE, IPUMEHATh HEOOX0AUMBIE
(GopMyIbl ISl peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIEIUPOBATh PEAJIbHbIE CUTYallUM Ha S3bIKE aureOphl, COCTABJIATh BBIPAXKECHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCIOBHUIO 3a/1a4d, UCCIENOBAaTh IOCTPOCHHBIE MOJEIH C UCIOJIB30BAHUEM allllapaTa
anreopsl.

DOYyHKUUM U TPAPUKH:

cBOOOJIHO ONepUpOBaTh MOHATUAMU: (PyHKLMSA, CIOCOOBI 3a1aHusl (PYHKIIUH, B3aUMHO OOpaTHbIE
GbyHKUMU, KOMNO3ULMS (QyHKUMHA, rpaduK (YHKIUH, BBIIOJIHATH 3JIEMEHTapHble MpeoOpa3zoBaHus
rpadukoB QyHKINH;

cBOOOJIHO ONEpUPOBATh NOHATUSAMM: 00JaCTh ONpENEIEHUs] 1 MHOXKECTBO 3Ha4eHUN (QYHKIUH,
HYJIH (PYHKIMH, IPOMEKYTKU 3HAKOIOCTOSIHCTBA;

CBOOOHO OIIepUpOBaTh HOHATUAMMU: 4ETHBIC U HEYETHBIE byHKIMH,
nepuoandeckue (QyHKLIMH, HPOMEXKYTKM MOHOTOHHOCTH (YHKLUUH, MAaKCUMyMbl U MHUHHMYMBbI
¢byHkuMy, HauboJIblIee U HAaMMEHbIIee 3HaUeHUE (PYHKIMH Ha IPOMEXKYTKE; CBOOOIHO ONEPUPOBATH
MOHATUSAMU: CTENIEHHAasl GYHKIUS C HaTYpalIbHBIM U LIEJIbIM
nokaszaTesnieM, rpaduk cTerneHHONH (pyHKIMK C HATypaJIbHBIM U LEJIBIM TOKa3aTeseM, rpaduK KOpHs n-
Ol cTeneHu Kak QyHKIIMH 0OpaTHOM CTENEeHU ¢ HaTypajbHBIM MOKa3aTeleM;

OINIEpPHPOBATH MOHATUAMU: JIMHEHHAas!, KBaJpaTHuHast U ApoOHO-TMHENHHas (YHKLMHU, BBIIOIHSITD
3JIEMEHTAapHOE MCCIIEeI0BAaHNE U TOCTPOEHHUE UX Tpa(UKOB;

CBOOOHO OIIEpUPOBATh TOHATUSIMMU: NOKa3aTebHast U Jorapudmuueckas
(GbyHKIMHU, UX CBOWCTBA M rpaduKH, MCIOJIb30BaTh UX TpaUKH JUId pelIeHus] ypaBHEHUMH; CBOOOHO
OIIepUpOBaTh HOHATUSAMMU: TPUTOHOMETPHUUECKAs OKPY>KHOCTb,

ONpCACIICHUEC TPUTOHOMECTPHUICCKUX (I)YHKL[I/Iﬁ YHUCJIOBOTO apryMmeHTa,
HCIIOJIB30BATh Fpa(l)I/II(I/I (I)YHKI_II/Iﬁ I UCCIICAOBAHUS ITPOLCCCOB U 3aBUCHMOCTEN IIpH PCIICHUN
3aa4 u3 Apyrux y‘-Ie6HBIX NpeaAMETOB U pCaHBHOﬁ JKU3HU, BbIpAKATh (pOpMYJ]aMI/I 3aBUCHUMOCTHU MCKAY
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BEJINYNHAMU;
Hayana MaTeMaTH4eCKOIr0o aHAJIM3A:

CcBOOOJTHO ONEpUpOBaTh MOHATUAMU: apudmMeTHyeckass W TEeOMETpUYECKash Mporpeccus,
0eCcKOHEUHO YOBIBAarOIIasi IeOMETpUYEcKasi MpOrpeccus, JHUHEHHBIA U AKCIOHEHIMAIbHBIA  POCT,
dopmyna CIOXKHBIX MPOIEHTOB, HWMETh IPECTABICHUE O KOHCTAHTE;

HCIIOJIb30BATH IPOTPECCUU IS PELICHUS PEAIBHBIX 3a/1a4 IPUKIIAAHOTO XapaKkTepa;

cBOOOTHO OIIEPUPOBATH MOHATUSAMH: IIOCJIEI0OBATEIbHOCT, CTIOCOOBI 3a/1aHUs
IIOCJIEI0BATEIBHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIC IIOCJIEJOBATEIbHOCTH, IIOHUMAaTb OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHaJIM3a KaK aHainn3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEpUPOBATH MOHATHAMU: HENPEPhIBHBIE (DYHKIINU, TOUKU pa3pbiBa rpaduka GyHKIUH,
aCUMITOTHI rpaduka QyHKUNU;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (DYHKIMS, HEIIPEphIBHAS HA OTpPE3KE, NPUMEHSTh CBOWCTBA
HEeNpepbIBHBIX PYHKUUHN U1 pellIeHus 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: NEpBasi U BTOpasi MPOU3BOJHBIE (DYHKIUU, KacaTesbHas K
rpaduky QyHKIUY;

BBIYMCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO U KOMIIO3HUIINHU IBYX (QYHKIIHI, 3HATh
[IPOU3BO/IHBIE IEMEHTAPHBIX (PYHKINI;

UCI0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI MPOU3BOIHOM JUIs pelIeHUs 3a/1a4.
MHo:xecTBa U J10r'MKAa:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOKECTBO, OINEpallMi HaJl MHOYKECTBAMU; HMCIIOJIb30BaTh

TEOPETUKO-MHOKECTBEHHBIM anmapar Juisl ONHCAaHUs PealbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEIeHNH 3aa4 U3 IPYruX y4eOHbIX MPEIMETOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: ONpENIEICHHEe, TeOpEMa, ypaBHEHUE- CIIEACTBHE, CBONCTBO
MaTEMaTU4YECKOT0 00BEKTa, J0KA3aTeNbCTBO, PABHOCHIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K xoniy oO6ydennst B 11 kyacce oOydaronuiicss OJyduT CIEIYIONTUE TIPEIMETHBIE Pe3yIbTaThl
10 OTZIETIBLHBIM TeMaM (efiepalibHON paboueit mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hadajga MaTeMaTHIECKOTO aHATTU3ay:

Yucaa 1 BbIYUCTIEHUS:

CBOOOJIHO OTIEpUPOBAThH MOHATHUSMHU: HATYPAJIBbHOE U IEJI0E€ YHUCII0, MHOXKECTBA HATYpaJbHBIX U
LIEJIBIX YMCEN, UCIOJIB30BaTh Mpu3Haku AeauMocTH 1enbix uncen, HOJ n HOK naTypanbHbIX 4ucen
JUTs peIIeHUs 3a/1a4, TPUMEHATh anropuTM EBkiuaa;

CBOOOJIHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJIYJII0, 3alKMChIBaTh HATypaJbHBIC YHCIIA B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS,

CBOOOJIHO OINEPUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIIO M MHOXECTBO KOMIUIEKCHBIX YHCET,
MPEACTABIATh KOMIUICKCHBIC YHC/Ia B aJreOpandecKo M TPUTOHOMETPUYECKON (hOpMe, BBIMOIHATH
aprupMETHUYECKUE OTepaIliy C HUMHU U M300pakaTh Ha KOOPJIMHATHOM TIJIOCKOCTH.

YpaBHeHNs M HEPaBEHCTBA:

CBOOOJIHO OIEPUPOBATh IMOHATHUSIMH: HpPpAIMOHAIIbHBIC, MOKa3aTeIbHbIE M JIOTapu(MUUYECKHUE
HEPaBEHCTBA, HAXOAUTh X PEIICHHS C IIOMOIIBIO PABHOCHIIBHBIX MTEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH PelIeHuU TPUTOHOMETPHUECKOTO YPaBHEHUS;

cBOOO/THO OTIEPUPOBATH NOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, TPUMEHATh HEOOXOJUMbIE
(bopMyIbI ISl pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJITHO ONEpPUPOBATh MOHATUSAMHM: CHUCTEMa M COBOKYIMHOCTh YpPaBHEHUH M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CHCTEMBI-CIEJCTBHUS, HAaXOJUTh PEIIEHUS CHCTEMBbl U COBOKYIHOCTEN
panMoHaNbHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemaTb ~ palMOHaJbHbIE,  UppalMOHAJbHbIE,  TOKa3aTelbHble, JorapupMUUYECKue U
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOLYJIN U TTapaMeTphl;

IPUMEHATH Tpauueckre METOAbl sl pelleHUs] YpaBHEHUI M HEpPaBEHCTB, a TaKXKe 3agau C
napameTpamu;

MOJIEIUPOBATh PEANbHbIE CUTYallMM Ha SI3bIKE alNreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 331a4H, MCCIIEI0BATh IOCTPOEHHBIE MOJIENH € UCIIOJIb30BAHUEM
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anmapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIH PEe3yNbTaT.
DyHKIUH U rpaQuKu:
CTPOUTH TpadUKH KOMIIO3ULNH (QYHKIMH C TIOMOIIBIO SJIEMEHTAPHOTO MCCIIEIOBAaHUS U CBOMCTB
KOMIIO3MIIMH JIBYX (PYHKLUH;
CTPOUTbh F'€OMETPUUECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM IIOCKOCTH;
cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPHYECKUX (DYHKIHIA; MPUMEHSATH
(GYHKIUY U MOJETUPOBAHUS M MCCIICAOBAHMS PEATBHBIX MTPOIIECCOB.
Hayana maTemMaTH4ecKOro aHaju3a:
WCIIOJIb30BATh POM3BOIHYIO JIJIsl HCCIIEOBaHUsS (PYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI;
HAaXOJUTh HaWOOJbIIee M HAMMEHbIIEEe 3HA4YeHUS (YHKIUH HENPEpPHIBHON Ha OTPE3KE;
UCIO0JIb30BAaTh  IMPOM3BOJHYIO JUISI HAXOXKJACHUS  HAWIYYLIEro PpEeLICHHS B IPUKIAIAHbIX,
B TOM UYHCJIE€ COLMATbHO-IKOHOMUYECKUX, 3a/1a4ax, JUIsl OIPEeNIEHUsI CKOPOCTU U YCKOPEHHUS ITpoliecca,
3aIaHHOTO (POPMYJION WU TpadUuKoM;
CBOOOJHO OIEpPUPOBaTh MOHATHSAMU: MEpPBOOOpa3Hasi, OMPENCIEHHBIM WHTErpan, HaXOAWUTh
epBOOOPa3HbIE AIEMEHTAPHBIX PYHKIUHN U BBIYUCIATH UHTETpas 1o popmyine Horotona—JIeiiOnua;
HaXOJUTh IJIOLIAIN IVIOCKUX (DUTYp U 0OBEMBI TEJI C TOMOLIBIO HHTErPaa;
UMETh IMPEJCTaBJICHHE O MaTeMAaTUYeCKOM MOJEIMPOBAHUM Ha NpPHUMEpPE COCTaBICHUS
g depeHInanbHbIX YpaBHEHHUIH;
pelmarb MpHUKIAaJHBIE 3aJaud, B TOM YHCII€ COLMAIbHO-3KOHOMHMYECKOTO M (PU3UYECKOIro
XapakTepa, CpeICTBaMi MaTeMaTHYECKOT0 aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HazBanue KomuuaectBo OCHOBHEIC BHJIBI eI TEIIFHOCTH
pazzena (TemMbl) 4acoB OcHOBHOE co/Iep)KaHNe 00yJarommxcs
MHo»xecTBO 24 MHO3k€eCTBO, Oneparu Ucnonb3oBarh TEOPETUKO-
JIeHCTBUTENHHBIX qucel. HaJl MHOKECTBAaMHU M MX CBOMCTBa. JluarpamMMbl MHOXECTBEHHBIM ammapar JUis
MHoOro4JIeHBI. Diinepa — Benna. OIMCAHMA XOJa PEIICHUS
PammonaneHble ypaBHEHUS U [Tpumenenne TEOPETUKO- MAaTeMaTUYECKUX 3a7a4, a TAKXKE PealbHbIX
HEpPaBEHCTBA. MHO>KECTBEHHOTO armapara Jyist npoueccoB W sBiIeHW.  OnepupoBarth
Cucremsl JIMHEHHBIX pelIeHus 3aaad. MMOHSTHSIMH: palMoHaIbHOE 9HCIIO,
YpaBHEHHI Pammmonanbupie unciia. OOBIKHOBEHHBIE U OecxoHeUHas TepUOANYECKas poOb,
JIECSITUYHBIC IPOOH, MPOIEHTHI, OECKOHEYHBIE | TMPOIICHTHI, HMppanuoHaIbHOE u
MEePUOUIECKHE IPOOH. JIEHCTBUTEIILHOE 9HCIIO; MOJTYJIb

[Ipumenenue ApoOEl W TMPOIEHTOB IS

pereHus TIPUKIIAHBIX 3a/ad.
JleficTBUTEIbHBIC YHCIIA.
PanyionaneHple W WppalMOHAIBHBIC

yucna. ApudMeTHYeCKHEe OTepaluu C
JIEVCTBUTEIbHBIMH YMCIAMH.

Monynb ACHCTBUTEIBLHOIO 4YHCIA M €ro
cBoiictBa. IIpuOnmkéHHBIC  BBIYUCIICHHS,
IpaBWJia OKPYTJIEHUS, MPUKHUJKA U OIICHKA
pe3ynabpTaTa BRIYUCICHHI.

JNEHCTBUTENLHOTO YHCIIA; UCIOJb30BaTh 3TU
MOHSTHSI IPU MPOBEACHUU PACCYKICHUI

U JI0Ka3aTeNbCTB, NPUMEHATH Apodu u
MIPOLIEHTHI 1715 pEIICHUS MPUKIIAAHbIX 3a1a4
Y3 pa3IMYHbIX OTpaACIiei 3HAHUMN U pealIbHOI

)ku3HU.  Mcnonb3oBaTh  IpUOIMKEHHBIC
BBIYHCJICHUS, npaBuia OKpYTJICHUS,
NPUKUAKY u OIICHKY pe3ynbTara
BBIUMCIICHUH.
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OcCHOBHBIE METOJIbl pElICHUs LEJbIX U

JIpOOHO-PAIMOHATIBHBIX YpaBHEHU N

U HEpPaBEHCTB. MHOrowieHbl OT OJHOU
IIepeMEHHON. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTtaTkoMm. Teopema be3y.
MHoTrouJIeHbI C HEeTbIMU KOIPPUIIUEHTAMH.
Teopema Buera.

Pemienne cucreM JIMHEHHBIX ypaBHEHUH.
Marpuiia cHUCTEMBbI JMHEWHBIX YPABHECHUM.
Onpenenurens MaTpHLIbI 2x2, ero
F€OMETPUYECKMI  CMBICII M CBOMCTBA;
BBIUMCJICHHE €ro 3HA4YeHUs; IPUMEHEHHE
ONpeNenuTeNsl I pElIeHUs  CUCTEMBI
JIMHENHBIX YpaBHEHU. Perenue npukiaaHbix
3aJa4 C IIOMOIUBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUI

[TpuMeHsITh pa3IUYHBICE METOJBI PEIICHUS
paloHaIBHBIX W JPOOHO- PANMOHAIBHBIX
YpaBHEHUH; a TAK’K€ METO]] HHTEPBAJIOB IS
pelIeHUsI HEPABEHCTB.

OnepupoBaTh MOHATHSAMH MHOTOWIEH OT
OJTHOY TIEpEMEHHOM, ero KOPHH; MPUMEHSThH
JIeJICHUE MHOTOWICHA

Ha MHOTOWJIEH C OCTaTKOM, Teopemy besy u
Teopemy Buera nnst pemenus 3aau.
OnepupoBaTh MTOHSATUSIMU:
JIMHENHBIX YpaBHEHUH,
OTIpeIeTTUTETh MATPHIIBI.
Ucnonb3oBats cBOMCTBA
omnpeneNuTeNst 2 X 2 JUIsl BBIYUCICHUS €ro
3HAYEHUS], IPUMEHSTD
OTIPENeNUTeNH  JUIs
JIMHEMHBIX YpaBHEHUH.
MopnenvpoBaTh peajbHble CUTyallud C
MOMOIUIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJETH C
MIOMOIIBIO0 MaTPUIL U OIIpeIeIUTENCH,
HUHTEPIPETUPOBATH MOJTyYEHHBIH
pe3yabTar

crucTeMa
MaTpHuIIa,

peuicHusA  CUCTEMBI
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OyHKMK U rpaduKy.
Crenennast ¢QyHKOUs C
LeJIBIM [IOKa3aTeIeM

12

OyHKIMsI, CrmOCOObl  3amaHusi  (YHKIIHH.

B3anmuo oOpaTHbIe QyHKIHU.

Komnosunus ¢ynkuuit. [padux  ¢dyHKINM.
DneMeHTapHbIe  TMpeoOpa3oBaHus TpadUKOB
¢ynkuii. O6nacTe onpeaeIeHus 1 MHOKECTBO
3HaueHud  ¢yHkumu.  Hymm  QyHkoum.
[IpomMeXyTKM 3HaKOTIOCTOSHCTBA.

UYérnble u HeuéTHbIe QyHKIMH. [leproanueckre
(GyHKIMH.

[IpomexxyTku  MOHOTOHHOCTH  (PyHKIUH.
MakcuMymMbl YU MHUHUMYMbl  (DyHKIUH.
HaubGonpmiee u HauMmeHblllee 3HAYEHUE
(GYHKIIMM Ha TPOMEXKYTKE.

JluneiiHasi, KBagpaTuyHas U IpOOHO- JIMHEHHas
(GyHKIMM. DOJEeMEHTapHOE MCCIEeJOBAHUE MU
MOCTpOeHUE rpadUKOB ITUX (YHKITUH.

Crenedb ¢ ILENBIM ITOKa3aTeleM. bHUHOM
Herorona.

CreneHHass (yHKIMS C HaTypalbHbIM U
HEJIBIM NoKazareineM. EE cBoiicTBa U

rpaduk

OnepupoBaTh HOHATUSIMU: byHKIMS,
crnocoObl  3a7aHus  (QPYHKUMH; B3aUMHO
oOpaTHble (PyHKIIMU, KOMIIO3ULUSA QYHKIUMH,
rpaduk (yHKIHUH, 00IACTh ONpENEICHUs U
MHO>KECTBO 3HAUeHHUH (QyHKIUH, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOTOCTOSIHCTBA;
JIUHEeHas, KBaJpaTUyHasl, IpoOHO-
JUHEHas ¥ cTeneHHast QYHKLINU.
BbInosHATE 3neMeHTapHble peoOpa3oBaHus
rpagukoB  QyHKuuH. 3HaTh UM yMETh
JIOKa3blBaTb YETHOCTh WJIM HEYETHOCTH
byHKIMH, MIEPUOTUYHOCTh GbyHKIMH,
HaXOAUTh  TNPOMEXYTKH  MOHOTOHHOCTH
GyHKIIMM, MaKCUMyMbl H  MHUHUMYMBI
byHKIIMKA, HauWOoJIbIIeE W  HaWUMEHBIIee
3Ha4YeHue (QYHKIUHU Ha IPOMEKYTKE.

dopMynupoBaTh 5 WJUTFOCTPUPOBATH
rpadudecKu CBOMCTBa JUHEHHOM,
KBaJpaTUYHOM, JIpOOHO-JIMHEHHO U u

CTENEeHHOHN (DYHKITUH.

Beipaxkats GpopmMynamu 3aBUCUMOCTH MEKITY
BEJIMYNHAMH.

3HaTh OMpeJeNieHne M CBOWMCTBA CTENEHU C
EJIBIM TIOKa3aTelIeM;
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MOAXOIANIYI0 (OPMY 3alUCH JIEHCTBUTEIb-
HBIX YK CEJ IS pEIICHUS MPAKTUUECKHX 3a]1a4
Y MIPEJCTaBICHUS JaHHBIX

Apudmernueckuit KOpeHb 15 Apudmernueckuii  KOpeHb  HaTypajlbHOM | POpMyaMpoBaTh, 3alUCHIBATH B
n-ou CTETIEHH. CTEIIEHU U €ro CBOMCTBA. CHMBOJINYECKOH (hopme
HppauronansHeie [IpeoOpa3oBaHMsl YMCIOBBIX BBIPAKEHUH, Y MCIOJIb30BaTh CBOMCTBA KOPHS
ypaBHEHUS COJIepKAIIUX CTEIIEHU U KOPHH. n-oif  cremeHu Juid  npeoOpa3oBaHUs
Hppaunonansusle  ypaBHeHUs. (OCHOBHBIE | BBIPaKECHUM.
METO/IbI pelieHus UppauuoHanbHBIX | Haxoauth  pemeHuss  UpparMoOHaIbHBIX
ypaBHeHUH. PaBHOCWIBHBIE TIEpeXOoAbl B | YPAaBHEHUH C MOMOIIBK) PaBHOCWIBHBIX
pELIeHUH UPPALMOHATIBHBIX YPABHEHUIA. IIEPEX00B WIH
CgoiicTBa u rpaduK KOpHS N-OM CTEMEHU KaK | OCYIIECTBISAS  MPOBEPKY  KOpHEH.
byHKIIMK 00paTHOM CrtpouTth rpadguk GyHKIHH KOPHS N-0i
CTETICHH C HAaTypaJIbHBIM ITI0Ka3aTelIeM CTENEHU KaK 0OpaTHOMN
Ui (QYHKIMM CTENEHH C  HaTypajJbHbIM
IIOKa3aTesIeM
IlokazarenbHas byHKIMS. 10 Crenenp ¢ palMOHAJIBHBIM NOKa3aTeseM U €€ | PopMylIHpoBaTh OIPENEICHUE CTEHNEHU C

IToka3aTensHEIE YPpaBHCHUA

CBONCTBA.

[TokazarenpHas ¢yHKUMA, €€ CBOHCTBA H
rpaduk. HMcnonb3oBanue rpaduka QyHKIUU
JUIS PEIIeHUs ypaBHEHUH.

[TokaszarenvHbie ypaBHeHUs. OCHOBHBIE METO/Ib]
pellleHus TOKa3aTeNbHBIX YpaBHEHHIA

palMOHAIbHBIM
MOKa3aTelieM.
BrinoaHsTh
BBIPAKCHUI,
palMOHAIIBHBIM

TOKa3aTeyieM.

Hcnonb3oBath UPPOBBIE pECypChl

YU CJIOBBIX
CTCIICHU C

npeoOpazoBaHus
COJIep KaIInX
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JUTSI IOCTPOCHUS rpaduKa

MOKa3areabHOW (YHKIMA W HM3YYCHHS €&
CBOICTB.
Haxoaute
YpaBHEHHUI

pemicHuA IIOKa3aTCJIbHbBIX

Jlorapudmuueckas GyHKIMS. 18 Jlorapupm  uymcma.  CpoiicTBa [aBaTh onpenenenue gorapupma
Jlorapudmuaeckue ypaBHEHHS aorapudma. JlecaTU4HbIE " Yucia, JIECATUYHOTO W HATypalbHOTO
HaTypaJibHbIE aorapu@msl. norapugma.
[IpeobpazoBanue BBIPAXKEHHI, Hcnonws3oBath cBoMCTBAa JOTapudMOB IS
coJiepKanux Joraprudmel. npeoOpazoBaHus
Jlorapudmuueckas QyHkus, eé jJorapu@muueckux BbIpakeHuil. CTpouTh
CBOMCTBA U rpaduK. rpaduk Jorapupmuueckod (yHKIMH Kak
Hcnons3oBanne rtpaduka GyHKIAA IS oOpatHOH
pellIeHs] ypaBHEHU. K TOKa3aTeJbHOM W HCMOJIb30BaTh CBOWCTBA
Jlorapudmuaeckue ypaBHEHUSI. norapuMudeckol (GYHKIUU U1 pEIIeHUs
OcHOBHBIE ~ METOJBI  pEIICHHUSA 3ajad.
Jorapu(pMUUYECKUX ypaBHEHUH. Haxonuts pemenust
PaBHOCMIBHBIE — TlepexoJbl B peLIEHUH| JorapupMuuecKux ypaBHEHUN
Jorapu(pMHUUECKUX YpaBHEHUN C TIOMOIIbIO PAaBHOCHJIBHBIX MEPEXOJI0OB HIIU
OCYIIIECTBIISIS TPOBEPKY KOpHEH
Tpuronomerpudeckue BhIpaKEHHS U 22 CuHyc, KOCHHYC, TaHIeHC M KoTaHreHc| JlaBaTh oOImpeaeieHus CHHYca, KOCHHYCA,

ypaBHEHUS

YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC
Y apKTaHI€HC YHCIIOBOTO apryMEHTA.
Tpuronomerpuyeckas OKpyKHOCTb,

TaHI€HCAa M KOTAaHIeHCa  YHCJIOBOTO
apryMeHTa; a TaKxKe apKCHHYCa,
apKKOCHHYCa U

apKTaHTeHca YnCIa.
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OTIpEJIeNICHHE TPUTOHOMETPUYECKUX (DYHKIIHIA
YHCIIOBOTO apryMeHTa.

OcHoBHbIE TPUTOHOMETPUYCCKUE
(bopMyITBI. [IpeoOpazoBanme
TPUTOHOMETPUUECKUX BBIPAKCHUH.
Pemenne TPUTOHOMETPUYECKUX
YpaBHEHUU

IIpumensaTs OCHOBHBIE
TPUTOHOMETpHUYECKHE  (popMynsl  uis
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX

BBIPAKCHUM.
[TpumeHsaTs (QOpPMYIBI TPUTOHOMETPUH IS
peuieHus OCHOBHBIX THIIOB

TPUTOHOMETPUYECKUX YPaBHEHHUU

TlocnenosarensHOCTH
MIPOTPECCUU

n

10

IlocnenoBaTenLHOCTH, CHOCOOBI 3aJaHHS
OCJIEIOBATEILHOCTEM. Meton
MaTeMaTH4YeCKOM UHAYKIIMA. MOHOTOHHBIE
U OTPAaHMYCHHBIE TIOCIIEOBATEIHLHOCTH.
Hcropus ananm3a OECKOHEYHO MaJIbIX.
Apudmernueckas u reoMeTpuyeckas
MIPOTPECCUMU.

beckonewyHo yObIBaromias

reomerpuueckass nporpeccus. Cymma
OECKOHEYHO yOBIBaIOIIIEH
reOMETPUYECKON TTPOTrPECCUH.

JIMHEeWHBII W SKCHOHEHUHMAIbHBIM POCT.
Yucno e.

@opMyna  CIOXHBIX  IPOLIEHTOB.
Hcnonb3oBanue mnporpeccuud  IJist
pelieHus pealbHBIX 3a11a4
MIPUKJIAJIHOTO XapaKTepa

OnepupoBaTh TIOHSITUSIMU
MOCTIEIOBATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIC/IOBATEILHOCTEH; MOHOTOHHBIC U
OTpaHWYCHHBIC  TOCIIEOBATEIHLHOCTH;
UCCIIEIOBATh  IMOCIIEIOBATEIILHOCTH Ha
MOHOTOHHOCTh M OTPAaHUYCHHOCTb.

[Tonyyater mpencraBieHue 00

OCHOBHBIX Uaesx aHanmza
0ECKOHEYHO MaJbIX.

JaBaTp onpenieneHue

apu(MeTHUIECKOU u reoMEeTPUUYECKON
MIPOrPECCUHU. Jloka3bIBaTh CBOIiCTBa
apu(MeTHUIECKOU u reoOMEeTPUYECKOM

NPOTPECCUU, HAXOJUTh CYMMY YJICHOB
OpOTrPecCuy, a TakkKe CyYMMY YICHOB
0ecKOHEYHO yObIBaIONIeH

TCOMETPUYECKOM IPOrPecCHu.
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Hcnoib3oBars mporpeccuun

JUIs  peleHusl 3aJad  MPUKIAIHOIO
Xapakrep.

[TpumensTb  Qopmysly  CIOKHBIX
MPOLEHTOB [JI1 PELICHUSA 3a4a4y U3
peanbHON NPAKTUKH

HenpepsiBHbIe
[TpousBoanas

(GyHKIMH.

20

HenpepbiBHBIE (QYHKIIMM U HMX CBOMCTBA.
Touka paspsiBa.

ACHUMITOTHI rpaduxos GyHKLINH.
CpoiictBa (PyHKUUN HENpepbIBHBIX Ha
oTpe3ke. MeTon  MHTEpBAJIOB  JUIS
peuIeHusl HEPaBEHCTB.

[IpumeHeHne CBOWCTB HEMPEPBHIBHBIX (YHKITAN
JUISl pEeLLIeHUs 3a4a4.

[lepBast u BTOpast MPOU3BOJHBIE (DYHKIUH.
Onpenenenue,

FEOMETPUYCCKHH ¥ (PU3MYECKHH  CMBICT]
MPOU3BOAHOMN. YpaBHEHHE

KacaTeJabHON K  rpaduky  QYHKIHH.
[TpousBogHBIE  BlIEMEHTapHbIX  (QYHKIHUIL.
[IpousBoHas CYMMBI, MIPOU3BEJICHNUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

OnepupoBaTh MOHSTUSIMU: GyHKIMS
HenpephIBHAas Ha OTpPe3Ke, TOUKa pa3pbiBa
¢byHKIMH, acuMIITOTa rpaduka QyHKIUU.
IIpumenaTH CBOMCTBA HEIPEPBIBHBIX
GyHKUMM JUTs penieHus 3aaay.

OnepupoBaTh MOHATUSAMU: IIEpBast U BTOpas

MIPOU3BOJIHBIE byHKIIY; MOHUMATb
bu3nIecKuil u

FeOMETPUYECKUN CMBICTT MPOU3BOAHOM;
3aMuChIBaTh ypaBHEHUE KacaTeIbHOH.
Boruncnsath MIPOU3BOIHBIC CYMMBHI,
MIPOU3BE/ICHHUS, YACTHOTO U CJIOXKHOU (PYHKIUH.
Uzydats MIPOU3BOIHBIC AJIEMEHTaPHbIX|
GyHKIUH.

Hcnonp30BaTh  reoMeTpHYECKUN U
(U3UYECKUH CMBICI TPOU3BOAHOU IS
perieHus 3a1a4y
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[ToBTOpEHME, 000011IeHNE,
cucTeMaTu3anys 3HaHui

OcHoBHBIE TIOHATHUS Kypca ainredpbl u
HaJaJl MaTreMaThdeckoro anammsza 10
Kjacca, 00001Ienue u

cUCTEeMAaTH3aIs 3HAaHUH

IIpuMeHATH OCHOBHBIE TIOHATHS  Kypca
anreOpbl ¥ HaYaJl MATEMaTUYECKOTO aHaIu3a
JUISL pEeLLICHHUs] 3a1a4

U3 pealbHOM JKU3HU U JAPYTUX IIKOJBHBIX
IIPEAMETOB

OBIIEE KOJIMYECTBO YACOB
1O ITIPOTPAMME

136
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBo 4acos /laTa npoBeaeHus DJIeKTPOHHbIE
Jrj;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTHyeckue :)Igg)a[;?;;fenbﬂme
padoThI padoThI IInan daxT pecypebi
1 Mrosxectso, orepariin Hal g 4.09 https://resh.edu.ru/
MHO>KECTBAMH M MX CBOHCTBA
2 Juarpammer Diinepa-Benna 1 4.09
[Ipumenenne TEOPETUKO-
3 MHO>XECTBEHHOTO  ammaparta st | 1 7.09
perieHus 3aaa4
Panmonansubie qycia.
4 OOBIKHOBEHHBIE U JICCATHYHBIE 1 709
IpoOH, TPOIEHTHI, OCECKOHEYHBIC '
MIEPUOANYECKHIE TPOOH
PanmonansHbie qucIa.
5 OOBIKHOBEHHBIE H  JCCSATHUYHBIC 1 11.09
IpoOH, TPOIEHTHI, OCCKOHEYHBIC
TIEPUOANYECKHIE TPOOH
5 [IpuMeHenne apoOelt U MPOIEHTOB 1 1 11.09
JUTS peIIEHUs TPUKIIATHBIX 3a]1a4
7 [IpuMeHenne apoOelt U MPOIEHTOB 1 14.09
JUIS pEIIeHUs MIPUKIATHBIX 3a7a4
JleicTBUTENbHBIE YHCa.
8 Panmonaneubie 1 uppanmoHanbHeie | 1 14.09
qyucia
9 Ava/I(I)MeTI/I‘-IeCKI/Ie omepamun ¢ | 4 18.09
JNEHCTBUTEILHBIMU YUCIIAMH
10 Monayne geiictButenpHoro yucna u | 1 18.09
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€ro CBOMCTBa

11

[TpubnmxEnneie BBIYUCIICHHUS,
IIpaBUJIa OKPYIJICHUS, NPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN

21.09

12

OCHOBHBIE METO/IbI PELLIEHUS LIEBIX
u IpoOHO-paIMOHATIBHBIX
YpaBHEHUHN U HEPABEHCTB

21.09

13

OCHOBHBIE METO/IbI PELLIEHUS LIEIBIX
u NPpOOHO-pallMOHAIIBHBIX
YpaBHEHUM U HEPABEHCTB

25.09

14

OCHOBHBIE METOJIbI PEIICHUSI 1IEITBIX
n JTPOOHO-PAITMOHATBLHBIX
YpaBHEHUN U HEPABEHCTB

25.09

15

MHoro4ieHs! oT OJHOU
nepeMeHHoM. JleneHue MHOTro4jeHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema
besy

28.09

16

MHoro4IeHbI c EJTBIMH
ko3 dumentamu. Teopema Buera

28.09

17

Pemrenne CUCTEM JIMHEUHEBIX
ypaBHEHUH

2.10

18

Pemrenne CUCTEM JIMHEUHEBIX
ypaBHEHUI

2.10

19

Matpuna  cucTeMbl  JIMHEHWHBIX
ypaBHEHUH. Onpenenurens
MAaTpHUIlbl 2X2, €ro reoMeTpUuYeCKui
CMBICJI M CBOMCTBA; BHIYUCIIEHUE €TI0
3HAYEHUS

5.10

20

Onpenenurens maTpuusl 2X2, ero
FE€OMETPUYECKHUN CMBICI U CBOWCTBA;
BBIYMCIIEHUE €r0 3HAYEHUS

5.10

21

HpI/IMCHCHI/IC onpeacImTeIiid  JJIs
PCHICHUA CUCTCMBI JIMHEUHBIX

9.10

23



YpaBHEHUU

Pemrenne npuknagHeIX 3aga4 ¢

22 IIOMOIIBK0  CHUCTEMBI  JIMHEHHBIX 9.10
ypaBHEHU U
Pemrenne npuknagHeIXx 3ama4 ¢

23 IIOMOIIBK0  CHUCTEMBI  JIMHEHHBIX 12.10
ypaBHEHUU
KonTtponsHas pabora:
"ParimoHaibHbIE aBHEHUS u

24 1 yp . 12.10
HepaBeHCTBa. CHUCTEMBI JTMHEWHBIX
ypaBHeHUH"
OyHKIMA, CIIOCOOBI 3aJaHus

25 ¢byuknuu.  B3aumHO  0oOpaTHbIE 16.10
¢byukuun. Komnosunus ¢GyHkumii
I'padux ¢yHKIIMU. DnemMeHTapHBIC

26 npeoOpazoBaHus rpaguKoB 16.10
byHKIINN
OO6uacTh onpeieNICHUs 1 MHOYKECTBO
3HAUEHHI KITUH. Hymn

27 (ymxn Y 19.10
byHKIHH. [TpomexxyTKu 3HAK
IMOCTOSIHCTBA
U&tHpie u Heu€THBIC (QYHKIUU.
Ilepnonnueckue KIIUH.

28 pron by 19.10
[TpomexyTku MOHOTOHHOCTH
byHKIIH
MaxkcumyMmbl 5 MUHUMYMBI

KIIUH. HaubGonpiiee U

29 ymxn 23.10
HauMeHbIIlee 3HaueHne (QyHKIIMHA Ha
MIPOMEKYTKE
JIuneiinas, kBagpaTuyHast ¥ POOHO-

30 JHad, KBanp AP 23.10
nuHelHas GyHKIUU
DneMeHTapHOE HCCIENOBAaHUE U

31 p A 6.11

OCTPOEHHE rpapuKoB ITUX
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GbyHKIHI

DJEeMEHTAapHOE  HUCCIEAOBaHUE U

32 MTOCTPOCHHE rpadukoB ITHX 6.11
GbyHKIHHA
CreneHb ¢ MENBIM TIOKa3aTeIlIEM.

33 9.11
bunom Herorona
CreneHb ¢ MENBIM TIOKa3aTelIeM.

34 9.11
bunom Herorona
Crenennas GyHKIMS c

35 HaTypaJbHBIM u 1EITBIM 13.11
nokasaresnem. E€ cBolicTBa u rpaduk

36 Kontponpraas pabota: "CrenmeHHas 13.11
¢byukuus. E€ coiictBa u rpadux" '
Apudmernueckuit KOpEHb

37 HaTypaJbHOW  CTENEHH U  €ro 16.11
CBOKMCTBA
ApubmMeTnueckuit KOpEHb

38 HaTypaJbHOW  CTENEHH U  €ro 16.11
CBOMCTBA
[IpeoGpazoBanus YHCIOBBIX

39 BBIPpQKCHUH, COAEpkKAIIUX CTEIEHU 20.11
U KOpPHHU
[IpeoOpazoBanus YHCIOBBIX

40 BBIPQKCHUH, COACpKAIIUX CTEIECHU 20.11
Y KOpPHHU
[IpeoOpazoBanus YHCIIOBBIX

41 BBIPAXXEHUI, COAEpkKAIIUX CTEHEHU 23.11
Y KOpPHU
UppatnmonansHbie ypaBHEHHUS.

42 OcCHOBHBIE ~ METOIBI  pELICHUS 23.11
HppalMOHALHBIX YPABHEHHIA

43 HppanmonaibHbie YpaBHEHHS. 27.11
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OcHoBHbIE METO/IbI peleHus
MPPAlMOHAIBHBIX YPABHEHHI

HppaunonaisHbie YpaBHEHHUSL.

44 OcCHOBHBIE ~ METOJBl  pELICHUS 27.11
MppalMOHAIEHBIX YPaBHEHHUN
PaBHOCHIIBHBIE HePEeX0/Ibl B

45 pelieHnn HppalMOHATIBHBIX 30.11
YpaBHEHUU
PaBHOCHIIBHBIE MIePEXO/IbI B

46 pelieHnn MppalMOHATIBHBIX 30.11
ypaBHEHUU
PaBHOCHIIBHBIE TIePEXO/IbI B

47 penieHnn HMPPALMOHAIBHBIX 4.12
ypaBHEHUU
PaBHOCHIIBHBIE Hepexo/ibl B

48 perieHuu HPpAIMOHATIBHBIX 4,12
ypaBHEHUU
CpoiicTBa W rpaduKk KOPHS n-OH

49 CTeNeHW Kak (yHKIMM O0OpaTHOMU 712
CTENEeHU C HaTypaJIbHbIM
[oKa3aTeseM
CpoiictBa W rpaduKk KOpHS n-OH

50 CTemeHu Kak GYHKIUA OOpaTHOM 712
CTENEeH! C HaTypaJIbHbIM
1oKa3aTesieM
Kontponsnas padota: "CBoiicTBa u

51 rpapuKk  KOpHA N-OW  CTENEHH. 11.12
WppanmoHajibHble ypaBHEeHUS"

52 Crenenn I 1112
1oKa3aTesieM U e€ CBoicTBa

53 Crenenn ¢ paLMOHATBHBIM 14.12
noKaszaTesieM U e€ cBoicTBa

54 Crenenp C palnoHaIbHbIM 14.12
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moxasareyieM U €€ CBOUCTBA

[TokazaTenbHas byHKIHS, ed

55 . 18.12
CBOMCTBA U rpaduk
56 Hcnons3oBanue rpaduka GyHKIUU 18.12
JUIsl peLIEHUs] YPaBHEHUIN '
57 Hcnons3oBanue rpaduka GyHKINU 2112
JUIsl pelIEHUs] YPaBHEHUIN '
[TokazarenbHbIe YpaBHEHUSI.
58 OCHOBHBIE METOIbI perIcHHs 21.12
ITOKA3aTEIbHBIX YPAaBHEHHUU
[TokazarenbHbIe YpaBHEHHUSI.
59 OCHOBHBIE METOIBI perieHus 25.12
ITOKA3aTENbHBIX YPAaBHEHHUI
[TokazarenbHbIe YpaBHEHHUSI.
60 OCHOBHBIE METOIbI eIIeHUS 25.12
p
MO0Ka3aTeIbHbIX YpaBHEHUN
KontponbHas pabora:
61 "[TokazarenpHas GbyHKITHSA. 28.12
[TokazaTenbHbIe ypaBHEHUS "
Jlorapugpm YHUCIIA. CaoiicTBa
62 pue 28.12
sorapudma
Jlorapugpm YHUCIIA. CaoiicTBa
63 pucb 8.01
sorapudma
Jlorapugpm qyuca. CaoiicTBa
64 puc 8.01
sorapudma
€CATHUYHbIE u HaTypalbHbIE
65 A yP 11.01
sorapumsl
€CATHUYHbIE u HaTypalbHbIE
66 A yP 11.01
sorapupmsl
[IpeoGpazoBanue BBIPKEHUH,
67 peobp P 15.01
coJIeprKanux Jorapugmol
68 IIpeoOpa3oBanue BBIPAKCHHI, 15.01
peoop P
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CoJIepKAIIUX JIOTAPHPMBI

[IpeoOpazoBanme BBIPKEHUH,

69 18.01
COJIepIKAIIUX JIOTAPHPMBI
Jlorapupmuueckas  pynkums, e

70 . 18.01
CBOMCTBaA U rpaduk

7 Jlorapupmuueckas  pyHkumsa, e 2201
CBOMCTBA U rpaduk

72 Hcnonp3oBanue rpaq)mia byHKIMH 2201
JUIsl pEIIeHUs] YPaBHEHU I

73 Hcnonrs3oBanue rpa(bmia byHKIMH 25 01
JUTsL pEIICHUs] YpaBHEHUI
Jlorapudmuueckue YpaBHEHHS.

74 OCHOBHBIE METOIBI perieHus 25.01
JOTapu(PMUIECKUX YpaBHEHUH
Jlorapudpmuueckue ypaBHECHHUSI.

75 OCHOBHBIE METOIbI perieHus 29.01
Jorapu(MUUECKUX YpaBHEHHM
Jlorapudpmuueckue ypaBHECHHUSI.

76 OCHOBHBIE METOIbI perieHus 29.01
Jorapu(MUUECKUX ypaBHEHHMA
PaBHOCUIIBHBIE MePEXO/IbI B

7 perieHun Jorapu(pMUIECKIX 1.02
ypaBHEHUI
PaBHOCUIIBHBIE MEPEXOIbI B

78 perieHuu Jorapu(pMHUECKIX 1.02
ypaBHEHUI
KonTponsHas paborTa:

79 "Jlorapupmuueckas byHKIHS. 5.02
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TaHI€HC U 502
KOTaHI€HC YHCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TaHI€HC U 8.02
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KOTAHI'CHC YMCJIOBOT'O apryMCHTa

82 Apkcunyc, ApPKKOCHHYC 51 8.02
apKTaHT€HC YHCIIOBOTO apryMEHTa '

83 ApKcuHyc, APKKOCHUHYC 51 12.02
ApKTAHTE€HC YHCIIOBOTO apryMEHTa
TpuronomeTpuyeckasi OKpPYKHOCTb,

84 oTpe/ieJIeHue TPUTOHOMETPUUYECKUX 12.02
(YHKIIMNA YUCIIOBOTO apTyMEeHTa
TpuronomeTpudeckass OKpPYKHOCTb,

85 oTpe/ieJIeHue TPUTOHOMETPUUECKUX 15.02
(YHKIIHNA YUCTIOBOTO apryMeHTa

86 OCHOBHBIE  TPHUTOHOMETPHUYECKUE 15.02
(bopMyIbl

87 OCHOBHBIE  TPHUTOHOMETPHUYECKUE 19.02
hopmyIBI

88 OcCHOBHBIE  TPUTOHOMETPUYECKUE 19.02
hopmyIBI

89 OCHOBHBIE ~ TPUTOHOMETPUYECKUE 2202
hopmyIIBI

90 [IpeobpazoBanue § 29 02
TPUTOHOMETPUYECKUX BBIPAKCHHI

91 [IpeobpazoBanue } 26.02
TPUTOHOMETPUYECKUX BBIPAKCHHIA

92 [IpeobpazoBanue § 26.02
TPUTOHOMETPHYECKUX BBIPAKCHHIA

93 ITpeo6pazoBanue } 2902
TPUTOHOMETPHUYECKHUX BBIPAKCHHIA

94 Pemenue _ TPHIOHOMETPHUECKHX 99.02
ypaBHEHUH

95 Pemenue _ TPUTOHOMETPHHECKHX 4.03
ypaBHEHUH

96 Pemenue TPUTOHOMETPUUECKUX 4.03
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YpaBHEHUU

Pewrenne TPUTOHOMETPUYECKUX

97 § 7.03
ypaBHECHUU

98 Pemenue _ TPUTOHOMETPHYECKHX 703
ypaBHCHUU

99 Pemenue _ TPHTOHOMETPHUCCKHX 11.03
YpaBHCHHIA

100 Pemenue _ TPUTOHOMETPHYECKHX 11.03
YpaBHECHHIA
KouTtponsHas pabora:

101 "TpUroHOMETPUUYECKHE BBIPAKEHUS 14.03
Y TPUTOHOMETPUYECKUE YPABHEHHUS "
IlocnenoBaTenLHOCTH, CIIOCOOBI

102 3aJIaHus [MOCJIEI0BATEIBLHOCTEM. 14.03
Metoa MaTeMaTHYECKON MHTYKIIMHT
MOHOTOHHBIE W  OrpaHUYECHHBIE

103 IOCJIENOBATEILHOCTH. Ucrtopust 18.03
aHaJin3a OECKOHEYHO MaJIbIX

104 ApubdmMernueckas Iporpeccus 18.03

105 ['eomeTpuueckas nporpeccust 21.03

106 beckoneuno yOBIBaroIas 2103
reoMeTpHuuecKas mporpeccus

107 Cymma 6eCKO}EeqH0 yOBIBaromIei 1.04
reOMETPUYECKON POTrPECCHH
JIMHEeWHBIE ¥ DKCHOOHEHIIUAILHBIN

108 poct. Uucio e. PopMyna CI0KHBIX 1.04
MIPOLIEHTOB
JInHeWHBII M HKCHOHEHIHAILHBIN

109 poct. Uucno e. @opMyna CI0KHBIX 4.04
MIPOLIEHTOB

110 Hcnonb3oBaHue MPOTpeccUu s 4.04

PCHICHUA PCAJIbHBIX 3aJa4
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MPUKIIAJHOTO XapakTepa

KontponsHas pabora:

111 "[TocnemoBaTensHOCTH 5 8.04
nporpeccun’

112 HenupepHBHme GyHKIME W UX 8.04
CBOMCTBA

113 Touxka pasmeau. ACHMITTOTEI 11.04
rpaduKoB QyHKITHI

114 CBoiicTBa (YHKIHIA HENMPEPHIBHBIX 11.04
Ha OTpE3Ke

115 CpoiicTBa (GYHKIIUKA HEMPEPHIBHBIX 1504
Ha OTpe3Ke

116 MeToT WHTEpPBAIOB IS PEIICHUS 15.04
HEPABCHCTB

117 MeTtoa WHTEpPBAJIOB ISl pEHICHUS 18.04
HEPaBEHCTB

118 MeTtoa WHTEpPBAJIOB ISl pEHICHUS 18.04
HEPaBEHCTB
[Ipumenenne CBOICTB

119 HETIPEPBIBHBIX byHKIUN TUTS 22.04
penieHus 3aaa4
[Ipumenenne CBOICTB

120 HETIPEPBIBHBIX byHKIMi JUTS 22.04
penieHus 3aaa4

191 IlepBass u BTOpas MPOU3BOIHBIC 25 04
byHKIIH

192 Omnpenenenue, I:COMeTpI/I‘{eCKI/II/I 95 04
CMBICTT IPOU3BOHOM

123 Onpez[eﬂeHI/If:, buznyecKuit CMBICI 29.04
MIPOU3BOTHOM

124 YpaBHEeHHE KacaTeNbHON K TpaduKy 2904

GbyHKITIHI
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VYpaBHeHHE KacaTeIbHOH K TpaduKy

125 1 1 2.05
GbyHKITII

126 HpochlzIHme DMEMEHTapHBIX | 205
GbyHKIHHA

197 HpochlzIHme MEMEHTAPHBIX | 4 6.05
b yHKIHHA
[TpownsBoaHas CYMMBl,

128 MIPOU3BEICHUS, YaCTHOIO n 1 6.05
KOMIMO3UIMHU (DYHKITUN
[IponsBoHas CYMMBI,

129 MIPOU3BEICHHUS, YacTHOTO ul 1 1 13.05
KOMTO3HUITMHU (DYHKITUN
[TpowusBoaHas CYMMBl,

130 MIPOU3BEICHHUS, YacTHOTO ul 1 13.05
KOMIMO3HUITUHU (DYHKITUT

131 ‘I‘<0HTpoana;1 . pabora: 1 1 16.05
[IpousBoHas
[ToBTOpEHME, 000011EeHME,

132 CHUCTEeMaTH3aIlns 3HaHuh: | 1 16.05
"YpaBHenus"
IToBTOpEHME, 0000111EeHHE,

133 CHUCTEeMaTH3aIlns 3HaHui: | 1 23.05
"OyHKunn"

134 Hrorosas koHTpoJbHAs paboTa 1 1 20.05

135 Hroropas koHTpoJbHas paboTa 1 1 20.05

136- [ToBTOpEHME, 0000111EeHHE, 1 23.05-

140 CHUCTEMATHU3AIUA 3HAHUHI 30.05

OBIIEE KOJMYECTBO YACOB IIO 140 10 18

I[TPOTPAMME
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11 KJIACC

Ha3Banue Kommnuectso OcHoBHOE coziepkaHue pa3zena (TeMbl) OcHoBHbIE BHJIBI NEATENBHOCTH
pazzena (TemMbl) 4acoB 00yJarommxcs
UccnenoBanne ¢yHKIUH C 22 [Ipumenenne mnpoU3BOJHON K Crpouth Tpapuk KOMMIO3ZUIUH (GYHKIUH C

MMOMOIIBIO MPOU3BOJHOM

UCCIIEIOBAHUIO (QYHKIIMH
Ha MOHOTOHHOCTB n OKCTPEMYMBIL.
HaXO)KI[eHI/Ie HauOOJILIIETO0 U HAUMEHBIIIETO

3HauU€HUsl HENpepbhIBHOM  (QYHKUMHU  Ha
OTpE3KE.
[IpuMeHeHne NpPOM3BOIHOM IS

HAXOXJEHUS HAUITy4Iero
pelieHusT B TMPUKIAAHBIX 3a1adax, s

OTIpENIeNICHUsI CKOPOCTH U  YCKOPEHHUS
mpouecca, 3aJaHHOro GopMyiaol WM

rpaguKoM.

Kommosumust  pynkmuit. ['eomerpuueckue
o0pa3bl ypaBHEHHH ¥ HEPaBEHCTB Ha

KOOp,HHHaTHOﬁ IIJIOCKOCTH

MMOMOIIBIO J3JIEMCHTAPHOTO HCCICAOBAHUA U

CBONCTB KOMITO3HIIHH. Crpouts
reoMeTpuueckue o0pa3bl  ypaBHEHUH U
HEPaBEHCTB

Ha KOOPAMHATHOW  IUIOCKOCTH.
Hcnonb30BaTh MPOU3BOAHYIO IS
uccieoBaHus QyHKINN

Ha MOHOTOHHOCTH M 9KCTPEMYMBbI; HaXOUTh
HauOoJblllee W HaUMEHbLIEe 3HAuYCHUs
(GyHKIMM HETIPEPHIBHOM HA OTPE3KE; CTPOUTH
rpaduku byHKIUH Ha OCHOBaHUU
MPOBEIEHHOTO UCCIIEIOBAHUSI.

Hcnonp3oBaTh  MPOU3BOJIHYIO NS
HAXO0X/ICHUS HAWTY4IlEero

pellleHHs B TMPUKIAJAHBIX, B TOM 4YHCIIE
COIMAJIbHO-9KOHOMHYECKUX, 3ajJayax, s
OTIpEICIICHUs] CKOPOCTH

U YCKOpEHHUs Tpoliecca,
bopmynoit miu rpadukom.
[TonyuaTh mpencTaBlieHUE

3aJaHHOI'O
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0 IPUMEHEHUH POU3BOJIHOM
B PA3JIMYHBIX OTPACISAX 3HAHUI

[TepBooOpa3Hasi 1 MHTETpal 12 [TepBooOpa3nas, OCHOBHOE CBOKCTBO OnepupoBaTh NOHATUSMH: IIEPBOOOPA3HAS U
NepBOOOPA3HBIX. [TepBooOpasubie OIpEeNCIEHHBIN WHTErpal. Haxonute
3JIEMEHTapPHBIX GyHKIUH. [IpaBuna | mepBooOpa3HbIE
HaXOJKJICHHUS IEPBOOOPA3HBIX. DJIEMEHTapHBIX  (QYHKIMA HW  BBIYUCIATH
Hurerpan. I'eomerpuueckuii cMbIci | mHTerpai no ¢popmyne Herotona— JleiGaua.
UHTETpana. Beruncnerne onpenenéHHoro | HaxomuTe 1wuiomaaw IUIOCKUX (QHUTYp H
uHTerpana no  ¢opmyne  HbpioToHa— | 0OBEMBI TEN C MOMOIIBIO OIMpPENEIEHHOTO
JletGaMIA. WHTEeTrpasa.

[IpumeHenne wWHTErpajga s 3HAKOMUTHCS c MaTeMaTHIeCKAM
HaXOKJICHHS TUTOIACH III0CKUX MOJICITUPOBaHUEM Ha npumMepe
buryp u 00BEMOB muddepeHnnanbHbIX ypaBHeHui. [losydats
F€OMETPUYECKUX TeTl. MpeJCTaBJICHUEe O 3HAYCHUHU BBEICHUS
[Tpumepsr  pemenuit  auddepeHIaNbHbIX | TOHATHS HHTETpaia

ypaBHeHU. MaTemaTrueckoe MOJIEIMPOBAHUE | B Pa3BUTHH MaTEeMaTHKU

peaIbHBIX MPOLIECCOB C MIOMOIIBIO

muddepeHInaTbHBIX YpaBHCHHUM

I'paduku 14 Tpuronomerpuueckue GyHKIHNH, UX cBoiicTBa | Mcmonp3oBaTh IUGPOBBIE pecypechl IS

TPUTOHOMETPHUYECKUX U TpaduKu. MOCTPOCHHUS rpadukos

(b yHKIMIA. Ot60p KOpHeH TPUTOHOMETPUUECKUX | TPUTOHOMETPUUYECKUX byHKIIIN u

Tpuronomerpuyeckue ypaBHEHUH c MOMOIIBIO0 | W3YYEHHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPHUECKON OKPY>KHOCTH. Pemath TpuronomeTprueckue
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Pewenue TPUTOHOMETPUYECKUX
HEPABEHCTB

YpaBHEHUS U OCYILECTBIATH OTOOp
KOpHEH c IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
[TpumeHsaTh (QOpPMYIBI TPUTOHOMETPUH IS
peuieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonp3oBatk 1udpoBbIE pecypehl i
IIOCTPOEHUSI M HCCIIEeOBaHUS TpaduKOB

byHKIUH

UppanumonanbHbie,
MoKa3aTeabHbIe
sorapuMUIECKIe
HEpaBEHCTBA

24

OCHOBHBIC MCTObI PECHICHUA

MOKa3aTeIbHbBIX U JoTapu(PMUIECKIX
HEPaBEHCTB.

OcHoBHbIE METO/IbI pelieHus
UppalMOHANIbHBIX HepaBeHCTB. ['paduyeckue
METO/IbI pelieHus UPpaLMOHATIbHBIX,
MOKa3aTeIbHbBIX u JorapupMUUECKUX

ypaBHEHUI U HEPABEHCTB

[IpuMeHsATh CBOWMCTBA TMOKa3aTEeIbHOW U
norapuMudeckoi QpyHKIui

K pELIEHUIO TOKa3aTeNbHBIX W
JorapuPpMUUECKUX HEPaBEHCTB.
O6ocHoBaTh PaBHOCUJILHOCTh
MePEeX0/I0B.

Pemars uppalroHaIbHbIe u
KOMOWHUPOBAaHHbIE ~ HEPABEHCTBA, C
MOMOIIBIO0 PABHOCUJIBHBIX ITEPEXOJIOB.
Hcnonb3oBath rpaduueckue MeETOIbl H
CBOMCTBa BXOIAIIMX B YpaBHEHHE WU
HEPaBEHCTBO (DYHKIIMIA

JUISL peIlieHuUs 3a]1a9u
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KomriuiekcHbie yncna

10

Kommuiekcupie uymcna. Anrebpanyeckas W
TPUTOHOMETPHYECKAS dopmbI 3armcu
KOMIIJIEKCHOTO YHUCIIA.

ApudmeTrnueckue omnepanuu  C
KOMIUIEKCHBIMU YHCIIaMHU.

N3obOpaxenne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM IIJIOCKOCTH.

®opmyna Myaspa. Kopau n-oil crenenu u3
KOMIIJIEKCHOTO YU CIIA.

[IpuMeHeHre KOMIUIEKCHBIX 4YHCeT JUIs
petieHust pU3NIECKUX 1

TeOMETPUYECKUX 3a71ad

OnepupoBaTh MOHATUSMH: KOMIUIEKCHOE
YHCII0 U MHOXECTBO KOMIUIEKCHBIX YHCEI.
[IpencraBisiTh KOMIUIEKCHBIE YHCIA B
anredpandeckol U TPUTOHOMETPUUYECKOM
dbopwme.

BeimonHATe apudMeTHueckue ornepanuu
HUMU.

N3o00paxkaTh KOMIUIEKCHBIE YHCTa Ha
KOOPJWHATHOW IIOCKOCTH.

[Tpumensts ¢opmyny MyaBpa U moaydarb
NpeICTaBICHNE O KOPHSIX

N-ol CTENeHH W3 KOMIUIEKCHOTO YHCIIa.
3HaKOMHUTBCSI C TIpUMEpaMH  TPUMEHEHHUS
KOMIUTEKCHBIX YUCEI
TUIs pelieHus
bu3nIecKuX 3a1a4

rCOMCTPHUICCKUX n

HaTypaJ'ILHHC M O CJIbIC YHUCiia

10

Harypaneublie u nensie uncna. Ilpumenenue
MIPU3HAKOB JEIUMOCTH 1enbix unces, HOJl u
HOK, ocrarkoB 1o MoOayirw, airopurma
EBxmuna

JUTSL pelIeHus 3a/1a4 B 1EJIbIX YHCIIax

OnepupoBaTh NOHATHSAMU: HATypalbHOE H
[[EJI0€ YHCII0, MHOXECTBO HATYpalbHBIX U
LIEJIBIX YHCEIL

Hcrnonp30BaTh MPU3HAKU JICITUMOCTH TIEJIBIX
yucen; ocratku no moayinwo; HO u HOK
HaTypaJbHbIX YKcel; aroputM EBknmnaa as
peuieHus
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3aJa4y.

3anuceIBaTh HaTypaJbHBIC YUCJIA

B  Pa3JIMYHbIX TIO3MOHUOHHBIX CHUCTCMaXx
CUHUCIICHUA

Cucremsl paloHaIbHbIX,
MPpaMOHATBEHBIX
MOKa3aTeNbHbIX

u Jorapu(pMu4ecKux
YpaBHEHHI

12

CucreMma U  COBOKYNHOCTb  ypaBHEHUH.
PaBHOCHIIBHBIE ~ CHUCTEMBI M CHCTEMBI-

CJICICTBUSL.
OcHOBHBIE MCTOAbI PCHICHUA CUCTEM U
COBOKYITHOCTEMN palMOHAIBHBIX,
nppanroOHAJIbHBIX, II0KAa3aTCJIbHBIX u

Jorapu(MUIECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB
K PEILECHHUIO

MaTEMaTUYECKUX 3a1ad M 3a7ad u3
pa3nuuHbBIX ~ o0ylacTe  Hayku U
peaJbHOM  JKWU3HH, HMHTEpIpeTanus
IIOJIy4YEHHBIX PE3YyJIbTaTOB

OnepupoBaTh TMOHATHSIMHU: CHCTEMa H
COBOKYIIHOCTb YpPAaBHEHUH W HEPaBEHCTB;
pe€mi€eHue CUCTEMBI WM COBOKYIIHOCTH,
paBHOCHIILHEIE

CHUCTEMBI U CHCTEMBI-CIIC/ICTBHS. HaXOJII/ITB
pemieHuda CUCTEM U COBOKYHHOCTeﬁ I EIbIX
panrOHAIbHBIX, HppanroOHaIbHBIX,
IMOKa3aTEIbHBIX 5 Jorapu(PMUUECKUX
YpaBHEHUH U HEPABEHCTB.

[IpuMeHsATh cHUCTEMBI YpaBHEHUU K
PEIIEHNIO TEKCTOBBIX 3a1a4

W3 Pa3JIMYHBIX 001acTei 3HaHUN U peaTbHOU
JKU3HU;, HWHTEPIPETHUPOBATh  MOJYYECHHBIE
pEIIeHHUS.

Hcnonb3oBath 1 poBbIe

pecypcehl

37



3azauu c napaMmeTrpaMu

16

PaunonanbHsle, UppalOHAJIbHBIE,
I10Ka3aTelbHbIE, JorapupMuUECcKue U
TPUTOHOMETPUUECKUE yYpaBHEHUS,

HCPABCHCTBA U CUCTCMBI

Bei0upats crioco0 pemeHus pairoHaaIbHbIX,
UPpaLMOHAIIbHBIX, NIOKa3aTeNbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH
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C IIapaMeTpamu.
[Toctpoenue u nccnegoBaHue
MaTE€MaTHYECKUX MOJENIEeN peanbHBIX
CUTyallUil C IIOMOIIBIO YPABHEHUH, CHCTEM
YpPaBHEHUH U HEPABEHCTB

C mapaMmeTpamu

U HEPAaBEHCTB,  COJEpXKAIIUX
MOJYJIU U TapaMeTpBbl.

[TpumensTs rpaduueckue u

QHAIUTUYECKUE METOIbl Ui  pEIlEHUs
YPaBHEHUI U HEPaBEHCTB

C IapaMeTpaMH, a TaKXKe HCCICIOBaHUE

GyHKIMI ~ MeToJaMH  MaTeMaTU4YeCcKOro
aHaam3a.

CtpouTh U HCCIen0BaTh

MaTE€MaTHYECKHE MOJENN peanbHBIX
CUTyallUli ¢  TOMOWIBKO  ypPaBHEHHI,

HEPABEHCTB U CUCTEM
C MmapaMeTpamu

[ToBTOpEHME, 0000111eHHE,
CUCTEMaTH3alUs 3HAHHUH

16

OcHOBHBIC TIOHATHS H METOJBI  Kypca,
000011IeHHE U cCUCTEMaTH3allis 3HAHUN

MopnenupoBaTh peajbHble CUTyallud Ha
A3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA U MX CHCTEMBI IO
YCIIOBUIO 33/1a4H, UCCIIEZIOBATh IOCTPOCHHbBIE
MOJETU

C  HCIOJB30BAHUEM  ammapara
UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTarT.
[TpumensTh QyHKIIH

Ui MOAETUPOBAHUA U  HCCIEAOBAaHUSA
pEAIbHBIX IIPOLIECCOB.

Pemats mpukiaaHeie 3a0a4,

anreopsbl,
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B TOM yuCIe COLIMAJIbHO-
SKOHOMHUYECKOTO U (DPU3UYECKOTO

XapakTepa, CpPeACTBAMU alreOpbl
MaTEeMaTUYECKOI0 aHAJIU3a

u

OBIIEE KOJIMYECTBO YACOB
1O ITIPOTPAMME

136
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11 KJIACC

KosmmuyecTBO 4acos /laTa npoBeaeHus DJIeKTPOHHbIE
Jrj;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTUyeckue :)Igg)a[;?)l::fenbﬂme
padoThI padoTsbI IInan dakrt pecypebi
[IppumMeHeHne  MpOW3BOJHOM K
1 HCCIIEIOBAaHUIO byHKUIMN Ha | 1
MOHOTOHHOCTB Y 3KCTPEMYMBI
[IpumeHeHne  MpOW3BOJHOM K
2 uccieoBaHuo  QyHKmA @ Ha | 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IpumeHeHne  MpOW3BOJHOM K
3 HCCTIEI0BAHUIO byHKIUH Ha | 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[Ipumenenne  TPOM3BOJHOM K
4 HCCIIEI0BAHUIO byHKIUH Ha | 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[Ipumenenre  TPOM3BOJHOM K
5 HUCCIIEIOBAHUIO byHKIUH ga | 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[Ipumenenne  TPOU3BOAHOH K
6 HUCCIIEIOBAHUIO byHKInn ga | 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxnenue  Hambombliero u
7 HaWMEHbIIIETO 3HaueHus | 1
HEMpephIBHOM (DYHKITUU Ha OTPE3KE
Haxoxnenne  Hambomnblero u
8 HaVMEHbIIIETO 3HaueHus | 1
HEeMpPephIBHOM (DYHKITUU Ha OTPE3KE
9 Haxoxnenne  Hambombliero u 1

HaAaNMMCHBIICTO 3HaA4YCHUA
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HEeNpepbIBHON (DYHKIIMU HA OTPE3KE

10

Haxoxnenne  wHaubonpliero u
HAUMEHBILIErO 3HAYCHUS
HENPEephIBHONW (DYHKITUU HA OTPE3KE

11

Haxoxmeune  HamMOOJIBIIETO U
HAaNMEHBIIIETO 3HAYCHUS
HEeTPePHIBHOM (PYHKIIMHU HA OTPE3KE

12

Haxoxmenne  HaMOOJIBIIETO Hu
HaNMEHBIIIETO 3HAYEHUS
HEeTMPePHIBHOW (PYHKIIMU HA OTPE3KE

13

[IpumeHeHre NPOU3BOAHON IS
HAXOXJEHUS HAUTY4YIIEro peiuieHus
B IIPUKJIAIHBIX 3a]a4ax

14

[IpumeHneHre NPOU3BOAHON IS
HAaXO0XJEHUS HAUITYUYIIEro peieHus
B MIPUKJIATHBIX 3a/1a4ax

15

[IpumeHneHre NPOU3BOAHON ISt
OTIpe/IeIICHUS CKOpOCTH "
YCKOpPEHHsI TIpoliecca, 3aJdaHHOTO
hopmyoi wim rpadukomM

16

[Ipumenenre MPOU3BOAHON ISt
ompeeIcHUs CKOPOCTH n
YCKOpEHHUs TMpoliecca, 3aJaHHOTO
dbopmynoit wiu rpadukoM

17

Kommnosunus ¢hyHkimit

18

Kommnosunus dbyHkumii

19

Komnozunust pyHKIHiA

20

I'eomerpuueckue o0pa3bl
YpaBHEHUH  Ha  KOOPAMHATHOM
IIJIOCKOCTH

21

I'eomerpuueckue o0pa3bl
YpPaBHEHUH  Ha  KOOPJAMHATHOU
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IIJIOCKOCTH

KontponsHas paborTa:

22 "UccnenoBanue byHKIII c
MTOMOIIIBIO TPOU3BOAHON"

23 [lepBooOpa3nas, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX
[TepBooOpa3Hbie  3IEMEHTAPHBIX

24 ¢yukuuil. IlpaBmina HaxoXaeHUS
IepBOOOPA3HBIX
[TepBooOpa3Hbie  dIEMEHTAPHBIX

25 ¢byaknumii. [IpaBuna HaX0XACHHS
epBOOOPa3HBIX

26 HNuTterpan. ['eomerpruyeckuii CMbICI
WHTETpaja
Brruncnenue OTPENeNIEHHOTO

27 uHTerpaya mo ¢opmyne HrroroHa-
JletiOunIta
Brruncnenue OTPEeNeNIEHHOTO

28 uHTerpaya no ¢opmyne HrroroHa-
JletiounIta
[Ipumenenne  uHTErpaiza  ajis

29 HaXOXXIECHUA IUIOIIAAel IUIOCKHAX
duryp
[Ipumenenne  uHTErpajza  ajis

30 HaXOXKIECHUA 00BEMOB
TreOMETPUUECKUX TeJ

31 ITpumepsl pelIeHun
mddepeHnanbHbIX YpaBHEHUH

32 ITpumepsl pelIeHun
mddepeHnanbHbIX YpaBHEHUH

33 MaremaTtuueckoe MOJECTUPOBAHNE

PCAJIBbHBIX MPOLECCOB C IOMOIIBIO
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mddepeHnnanbHbIX YpaBHEHUH

34

KontponsHas paborTa:
"[lepBooOpa3nas u uHTErpan”

35

Tpuronomerpudeckne QpyHKINH, HX
CBOICTBa U rpaduKu

36

Tpuronomerpuieckne QpyHKINH, HX
CBOICTBA U rpauKu

37

Tpuronomerpuueckue pyHKINHU, UX
CBOICTBa U rpaduKu

38

Tpuronomerpuueckue QpyHKIUHU, UX
CBOICTBa U rpaduKu

39

Tpuronomerpuueckue QpyHKIUHU, UX
CBOICTBa U rpaduKu

40

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YpaBHEHUH ¢
MOMOIIBI0O  TPHUTOHOMETPHYECKON
OKPYXHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YpaBHEHUH ¢
MOMOIIIBIO  TPHUTOHOMETPHUYECKOU
OKPY>XHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YpaBHEHUH ¢
MOMOIIIBIO  TPUTOHOMETPHYECKOU
OKPYXKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHH ¢
MOMOIIBI0  TPUTOHOMETPHUYECKOU
OKPY’KHOCTHU

44

Pemenne TPUTOHOMCTPUICCKHUX
HCPaBCHCTB

45

Pemenne TPUTOHOMCTPUICCKHUX
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HEPABEHCTB

16 Pemenue TPUTOHOMETPHUECKUX
HEPABCHCTB

47 Pemenue TPUTOHOMETPHUCCKUX
HEPABCHCTB
KonTtponeaast pabota: "['paduku

48 TPUTOHOMETPUYCCKUX  (DYHKIIUH.
Tpuronomerpuyeckne
HepaBeHCTBA"

49 OCHOBHBIE ~ METOJBI  pEIICHUS
MMOKAa3aTeIbHBIX HEPAaBEHCTB

50 OCHOBHBIE ~ METOJBI  pEIICHUS
MMOKAa3aTeIbHBIX HEPAaBEHCTB

51 OCHOBHBIE ~ METOJBI  pPEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE =~ METOJIBI  PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE =~ METOJIBI  PEIICHHS
Jorapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE ~ METOJIbI  PEIICHHS
Jorapu(MUIECKUX HEPABCHCTB

55 OCHOBHBIE ~ METOJIBI  pEIICHUs
Jorapu(MUIECKUX HEPABCHCTB

56 OCHOBHBIE ~ METOJIbI  PCIICHHS
Jorapu(MUYECKUX HEPABEHCTB

57 OcHOBHBIE ~ METOJABI  pEUICHUS
HppallMOHALHBIX HEPABEHCTB

58 OcHOBHBIE ~ METOJABI  pEUICHUS
HppallMOHALHBIX HEPABEHCTB

59 OcHOBHBIE ~ METOJABI  pEUICHUS
HppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE ~ METOJBI  pELICHUS
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HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeTOABI pelIeHUs

61 HPPAIMOHAIILHBIX YPABHCHHMA

62 I'padmyeckne MeTOABI peIICHUs
HPPAIMOHAIILHBIX YPABHCHHMA

63 I'padmyeckre MeTOIBI peennus
MMOKa3aTeIbHBIX YPaBHCHUN

64 I'padmyeckne MeTOABI pelIeHUs
MMOKAa3aTeIbHBIX HEPABEHCTB

65 I'padmyeckre MeTONBI  peHICHUS
JOTapu(PMUIECKUX YpaBHEHUN

66 I'padmyeckue MeTONBI  peHICHUS
Jorapu(MUIEeCKuX HEPABEHCTB

67 I'paduueckne MeTonmpl perieHus
Jorapu(MUIECKIX HEPABEHCTB
I'paduueckne MeTonmpl perieHus

68 MOKa3aTeNbHBIX u
JoTapu(PMUIECKUX YpaBHEHU
I'paduueckue MeTonpl perieHus

69 MOKa3aTeIbHBIX H
JOoTapu(PMUIECKUX YpaBHEHU
I'paduueckue MeTonmbl perieHus

70 IMOKa3aTeNbHBIX H
JoTapu(PMUIECKUX HEPABCHCTB
I'paduueckue MeTonbl pernieHus

71 IMOKAa3aTeNbHBIX H
Jorapu()MIUUECKUX HEPABEHCTB
KonTtponpHas pabora:

72 "UppatmoHalibHble, TOKa3aTelbHbIE
1 jorapudmMuyeckiue HepaBeHCcTBa"

73 Kommiekcuslie Yyucia.
Anrebpanueckas u
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TPUTOHOMETPHUYECKAs (bopMmBI
3aIiCH KOMIUIEKCHOTO YHcia

KowmrutekcHbie YHUCIIa.

74 Anrebpandeckas wioy
TPUTOHOMETPHYCCKAS (hopMbI
3aImMCcH KOMITJICKCHOTO YHCIIa

75 Apudmernueckue  omepauud ¢ 1
KOMITJICKCHBIMH YHCIIAMU

76 Apudmernueckue  omepauud ¢ 1
KOMITJICKCHBIMH YHCIIAMU

77 N3o06paxenue KOMIUIEKCHBIX WHCEN | ¢
Ha KOOPJMHATHOM IJIOCKOCTH

78 N3o06paxenue KOMIUIEKCHBIX WHCeN | 4
Ha KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna MyaBpa. Kopau n-ou 1
CTENEeHH U3 KOMILJIEKCHOTO YHCiIa

80 ®opmyna MyaBpa. Kopau n-oi 1
CTENEeHH U3 KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YHCET

81 st pemieHuss  pu3udeckux w1
reOMETPUUECKUX 3a/1a4
KouTtponbsHas pabora:

82 " " 1

KowmmnekcHsie yncna

83 HatypanbHble u nenbie yncna 1

84 HatypanbHble u nenbie yncna 1

85 [Ipumenenue MPH3HAKOB |
JETMMOCTH LIETBIX YHCE

86 [Ipumenenue MPH3HAKOB | 4
JETMMOCTH LIEBIX YHCE
[Ipumenenue MPU3HAKOB

87 genuMoct nenbix yucen: HOJL m| 1

HOK
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88

IIpumeHenne [IPU3HAKOB
nenumoct uensix uucen: HOJM u
HOK

89

IIpumenenne [IPU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEN: OCTaTKU
10 MOJYJIIO

90

IIpumeHeHne [IPU3HAKOB
JEIIMMOCTH LIEIBIX YUCEN: OCTaTKU
10 MOJIYJIIO

91

IIpumeHeHne [IPU3HAKOB
JEIMMOCTH LEJIBIX YUCEN: AITOPUTM
EBknupa g pemeHus 3aaad B
LEJIBIX YUCIIAX

92

Kontponpaass pabora: "Teopus
enpIx yucen"

93

Cucrema u COBOKYITHOCTh
YpaBHEHUU. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CIIE/ICTBUS

94

Cucrema u COBOKYITHOCTb
YpaBHEHUH. PaBHOCHIIBHBIE
CUCTEMBbI U CUCTEMBbI-CIIC/ICTBUS

95

OCHOBHBIC METObI pemicHuA
CHUCTEM n COBO KYHHOCTGIZ
paluOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE =~ METOABl  pEIIEHUs
cucTeM u COBOKYITHOCTEH
UppalMOHAJIBHBIX YpaBHEHUN

97

OcHoBHBIC MCTO/JbI peaicHuAd
CUCTEM n COBOKYHHOCTGI\/’I
IOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OcHoBHBIC MCTO/JbI peaicHu-d
CUCTEM n COBOKyHHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHCHI/II\/'I
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99

OcHOBHBIE =~ METOABI  pEIICHUS
CUCTEM u COBOKYITHOCTEU
JOTapu(PMUICCKUX YPABHCHHMA

100

OcHOBHBIE =~ METOABI  pEIICHUS
CUCTEM u COBOKYITHOCTEU
JOTapu(PMUICCKUX YPABHCHHMA

101

[IpuMeHeHne cucTeM K PEIICHHIO
MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuuHbIX oOnactell Hayku U
peaibHOM KU3HU, HHTEpHpeTanus
MOJIyYE€HHBIX PE3YyJIbTaTOB

102

[IpuMeHeHne cucTeEM K PEIICHHIO
MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuuHbIX oOnactel Hayku U
peaJIbHOM KU3HHU, HHTEpIpETanus
MIOJIyYEHHBIX PE3YyJIbTaTOB

103

[Ipumenenne HEpPaBEHCTB K
PELICHHI0 MaTeMaTHYeCKUX 3aJa4 U
3aJla4 U3 pa3IMuHbIX obsacrteit
HAyKH W  peajbHOW  KU3HH,
MHTEpPIIpETAIH MOJTy4YEHHBIX
pE3yJbTaTOB

104

Kontponpnas pabora: "Cucrtemsl
paloHaIbHBIX, HUPPALUOHAIBHBIX
MOKa3aTeIbHbIX u
Jorapu(pMUUECKUX ypaBHEHH"

105

PanyonanbHple  ypaBHEHHUS €
napameTpamu

106

PanmonanbHble  HeEpaBeHCTBA ¢
napameTpamu

107

ParnonanbHele CUCTEMBI c
napameTpamMu

108

WppaunoHaibHble ypaBHEHHUS,
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HEpAaBEHCTBA C [TapaMeTpaMu

HWppaunoHaibHble  CUCTEMBI €

109
napaMmeTpamu

110 [Toka3arenbHbIe YpaBHEHUS,
HEpaBEHCTBA C [IapaMeTpaMu

111 [Toka3arenbHbIe CHUCTEMBI c
napaMeTpamu

112 Jlorapudmuueckue YpaBHEHHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapumMuueckne  CHUCTEMBI ¢
napaMeTpamu

114 Tpuronomerpryeckue ypaBHEHUS C
napaMeTpamu

115 Tpuronomerpruyeckue HepaBeHCTBA
C mapaMeTpaMu

116 TpuronomeTpruyeckue CHCTEMBI C
napaMmeTpamu
[loctpoenne u  HcciaeaoBaHUE

117 MaTeMaTHYeCKuX Mozenen
pEAIbHBIX CUTYallUd C TOMOIIBIO
YpaBHEHHUH ¢ TapaMeTpamu
[loctpoenne u  wHccienaoBaHUE

118 MaTeMaTHeCKuX Mozenen
pEAbHBIX CUTYallUd C TOMOIIBIO
CHCTEM YpaBHEHUH C apaMeTpamu
[Toctpoenne u  wHccieaoBaHUE

119 MATeMATHIECKAX Mozenen
peaNbHBIX CUTyallud C MOMOUIbIO
CUCTEM ypaBHEHMII C mapaMeTpaMu

120 KOHTpOJ'IBHa}I” paborta: "3amaum c
napaMeTpamMmu

121 [ToBTOpEHME, 0000111eHNE,
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cucTeMaTu3anus 3HAHUU:
"YpaBHeHus"

[ToBTOpEHME, 00001IeHN e,
122 CHCTEMAaTH3aIH 3HAHMI:
"YpaBHeHus"
[ToBTOpEHME, 00001IeHNE,
123 CHCTEMAaTH3allHs 3HAHMI:
"VYpaBuenus. CucreMsl ypaBHeHUI"
[ToBTOpEHwUe, o0o0menue,
124 CHCTEMAaTH3allH 3HAHMII:
"Hepasencrsa"
[ToBTOpEHwME, o0o0menue,
125 CHCTEMAaTH3alHs 3HAHMI:
"Hepasencrna"
[ToBTOpEHME, 0000111cHHE,
126 CHCTEMAaTH3allHs 3HAHMIA:
"Hepasencrna"
[ToBTOpEHME, 0000111eHHE,
127 CHCTEMAaTH3aLH 3HAHMIA:
"IIpousBoaHas u e€ npuMeHeHue"
IToBTOpEHME, 0000111eHHE,
128 CHCTEMAaTH3allH 3HAHMIA:
"IIpousBoaHas u e€ npuMeHeHue"
[ToBTOpEHME, 0000111eHHE,
129 CUCTEMAaTH3ALUA 3HAHUU:
"IIpousBoaHas u e€ npuMeHeHue"
[ToBTOpEHME, 0000111eHHE,
130 CHCTEeMaTH3aIus 3HAHUM:
"NHTerpan u ero npuMeHeHue"
[ToBTOpEHME, 0000111eHHE,
131 CHCTEMaTH3aIus 3HAHWM:
"OyHkuun"
132 [ToBTOpEHME, 0000111eHHE,
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cUcTeMaTU3aL U 3HAHUU:
"OyHkuun"
[ToBTOpEHME, 00o0011eHMe,
133 cHCTEeMaTH3aIHs 3HaHmit: | 1
"OyHruun"
134 Wrorosas koHTpoJsIbHas paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEHwUe, 9606HICHI/IC, 1
cHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 110 136 10

[TPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* Matemaruka: anrebpa M Hayaja MaTeMaTHYECKOTO aHaiu3a, reomerpus. AnreOpa W Havaia
Martemartnueckoro anammsa, 11 xmace/ Hukonbckuii C.M., Iloranos M.K., Pemernukos H.H. u
Ipyrue, AKIMOHEpHOE 00111eCTBO «M3narenbcTBO «[IpocBemieHney
* MaremaTnka: anreOpa ¥ Hayajlla MaTeMaTHUECKOTO aHaiu3a, reoMerpus. AnreOpa M Hayana
MaremaTudeckoro aHammsa, 11 xmace/ Ilparycesuu M.JI., Cronb6oB K.M., TonmoBun A.H.,
AKUMoOHEpHOE o011ecTBO «M3narenbeTBO «IIpocsemenne»
* Marematuka: anreOpa ¥ Hadajaa MaTeMaTHYECKOTo aHam3a, reomerpus. ['eomerpus, 10-11 kmaccsr/
byryzos B.®., IlpaconoB B.B. nmon penakuumein CagoBHuuero B.A., AkmnuonepHoe oOLIECTBO

«M3narenbCcTBO «IIpocBeenune
* Marematuka: anreOpa ¥ Hadajaa MaTeMaTHYECKOTO aHaln3a, reomerpus. ['eomerpus, 10-11 kmaccsr/
[Toropenos A.B., AKIMOHEepHOE 00111eCTBO «3narenbcTBO «IIpocsemnienue»

* Martemartuka: anrebpa ¥ Hadajla MaTeMaTUYeCKOTo aHanu3a, reomeTpus. ['eomerpus, 11 kimacc/
AnexcannpoB A.Jl., Bepuep A.JL, Peoxuxk B.M., AxnuonepHoe oOmiectBo «M3marenbcTBo
«IIpocsemenue

* Martemartuka: anrebpa ¥ Hadajla MaTeMaTUYeCKOTO aHanu3a, reomeTpus. ['eomerpus, 11 kimacc/
I'yces B.A., Pyboun A.., OOmectBo ¢ OrpaHWYeHHON OTBETCTBEHHOCThIO «bamacc»
* Martemartuka: anrebpa ¥ Hadajla MaTeMaTUYECKOTo aHanu3a, reomeTpus. ['eomerpus, 11 kmacc/
CmupHoB B.A., CmupnoBa WN.M., OOGmectBo ¢ orpaHu4eHHONH OTBETCTBEHHOCThIO «JOIL]
MHEMO3UWNHA»

» Maremaruka: ['eomerpus, 11 kmacc/ [Totockyes E.B., 3BaBuu JI.U., ObmecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[[PODA»; Akrmoneproe oobmectBo «M3aarenbctBo «IIpocBemniennes
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PABOYAS ITPOT'PAMMA YYUEBHOTI' O KYPCA
«TEOMETPUS»

IHOACHUTEJIBHAS 3ATIMCKA

I'eoMeTpus sBisieTcst OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIAHETO OOIIEro 00pa3oBaHus, TaKk
Kak o0ecreynBaeT BO3MOXKHOCTh M3YYCHHS JWCIUIUIMH €CTECTBEHHO- HAYYHON HANpaBICHHOCTU M
MPEIMETOB TyMaHUTAPHOTO [UKIA. [IOCKOJIBKY JTOrHYecKoe MBIIIICHHE, (GopMUpyeMoe MpH W3ydeHUH
00y4aroIMMUCs TOHATHHHBIX OCHOB T€OMETPHUH, IIPH JI0KA3aTEIBCTBE TEOPEM H IMOCTPOSHUH LIETIOYKH
JIOTUYECKUX YTBEPKICHUM MpU PELIEHUH I'eOMETPUUECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U OIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS MPH PELIEHUHU 3a/lad €CTECTBEHHO-HAY4YHOI'O IMKIA, B
YaCTHOCTH (PM3UYECKUX 3a7a4.

Lenb ocBoeHus mporpamMmsel yueOHOro Kypea «l'eomeTpus» Ha yriayOlnEHHOM YpOBHE — pa3BUTHE
MHIUBUAYAIbHBIX CIIOCOOHOCTEM OOYyYaromMXCsi NMPU H3YUYEHUH TEOMETPHUM, KaK COCTaBIISIFOIIEH
npeaMeTHON obOmactu  «Marematuka W UHGOpPMATHKa» uepe3 O0OeCTedYeHHe BO3MOXKHOCTH
MpUOOpETEHUsT M HCIIOJIb30BaHUs Oojiee TIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JIeHCTBUH,
CHEIU(PHUYHBIX TE€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTo MpOoQecCHOHAIBHOTO 00pa3oBaHus,
CBSI3aHHOT'O C MCMOJIb30BaHUEM MATEMAaTHUKH.

[IpropuTeTHBIMU 3a7ayaMu Kypca T€OMETpUM Ha YriayOJEHHOM YpOBHE, PacIIUpPSIOMIMMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciivpeHre NpesICTaBIeHUs] O T'eOMETPUU KaK 4acTh MHPOBOM KyJIbTYpbhl M (OpMHUpPOBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

dbopMHpOBaHHME TPEACTABIEHUS O NPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIETISX, MO3BOJISIFOIIMX OMKUCHIBATh U U3y4aTh Pa3HbIe SIBJICHUS OKPYKAIOIEro MHUpa,
3HaHUEe NMOHATUHHOIO anmnapara 1o pasneny «CtepeoMeTpusd» yueOHOro Kypca reoMeTpuu;

(opMupOBaHHE YMEHUS BIIAJETh OCHOBHBIMU MOHATHSMM O MPOCTPAHCTBEHHBIX QUTypax MU UX
OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeOpeM, (GOpMyl M yMEHHUE MX IPUMEHATh, YMEHUs 10KA3bIBaTh
TEOpeMbI M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHU 3a/ay;

(dbopMupoBaHME YMEHMs paclio3HaBaThb Ha 4YepTexax, MOJAEISIX M B pEAJIbHOM MHUpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

(dbopMupoBaHHE MOHUMAHHUS BO3MO>KHOCTHM AKCMOMAaTHUYECKOTO IOCTPOCHUS MaTeMaTHYECKUX
Teopull, (HOpMUPOBAHME MOHUMAHMUS POJIM AKCMOMATHUKU IPH NIPOBEJECHUU PACCYXKICHUH;

(bopMupoBaHHE YMEHUS BIJIQJETh METOJIAaMH J0KA3aTEeIbCTB U aITOPUTMOB PELICHMS], YMEHUS UX
IIPUMEHSATh, IPOBOJANUTH JOKA3aTEIbHbBIC PACCY)KJCHHS B XOJI€ PEIIEHUS CTEPEOMETPUYECKUX 3a/ad
U 33aJad C IPAKTUYECKUM COJEp’KaHHEM,

(dbopMupoBaHHe IPEACTABICHUS O HEOOXOIMMOCTH J10Ka3aTeIbCTB IPU 000CHOBAaHUH MaTeMaTHUECKUX
YTBEP)KJICHUN U POJIM AKCHOMATUKHU B MPOBEJICHUU AECYKTUBHBIX PACCYXJICHUH;

pa3sBUTHE U  COBEPUICHCTBOBAHWE HWHTEUICKTYalbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyyaronuxcs, NO3HaBaTEIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUH, KPUTUYHOCTH MBIIIIJICHHUS,
MHTEpeca K U3y4EHHUIO F€OMETPHUH;

¢dopmupoBaHue GyHKIHOHAIBHON I'PaMOTHOCTH, PeJIEBAHTHOI reOMETPUU: YMEHHsI paclio3HaBaTh
IIPOSIBJICHUSI T€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX
CUTyallUssiX M TpH H3YYEHUM JIPYTUX Y4eOHBIX MNPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEH MU
3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS PEANbHBIX CHUTYallMil, MCCIEJOBaHMUs IOCTPOEHHBIX MOJEIEH,
MHTEpIpEeTaluy NOTy4YeHHBIX PE3YIbTaTOB.

OCHOBHBIMU ~ cOJiep’KaTeIbHBIMU ~ JHMHUSAMU  ydeOHoro kypca «['eomerpusi» B 10-11
kinaccax  sBisorcs:  «[IpsMble ¥ IUIOCKOCTH B IIPOCTPAHCTBEN,

«MHororpanHuku», «Tena BpameHus», «BekTopbl 1 KOOpIUHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe B @PI'OC COO TpeGoBaHHE «YMETb OINEPUPOBATH TMOHATHIMN,
peNeBaHTHBIX F€OMETPUH Ha YriayOonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
coJiepKaTeIbHbIM JUHUAM Y4eOHOTO Kypca, a JOpMUPOBAHUE JIOTMUECKIX YMEHHUH pacIipeaenseTcs He
TOJIKO TIO COJEpXKaTeIbHBIM JIMHUSAM, HO M 1O rojgam oOydenusi. CopepikaHue oOpa3oBaHMA,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ynbTaTaM ocBoeHust DexnepanbHoi pabodel MNPOrpaMMsl,
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pacrpenieiéHHBIM 10 ToAaM OOy4YeHHs, CTPYKTYpHpPOBAaHO TakuM o0O0Opa3oM, YTOOBI KO BCEM
OCHOBHBIM, NMPUHIUITHAIBEHBIM BOTIPOCcaM 00yYaromuecs: 00paIiainch HEOJHOKPATHO. DTO MO3BOJISET
OpraHru3oBaTb OBJAACHHUC TI'COMCTPHUYCCKUMHU TIOHATHUAMU W HABBIKAMH IMOCJICIOBATCIILHO U
MOCTYMATENbHO, C COOIIOICGHUEM MPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CHCTEMY T€OMETPHUECKHUX MPEICTABICHUI 00yJaromMXcs, pacupsisa U yriryomss e€, oopa3ys mpoydHbIe
MHO>KECTBCHHBIC CBA3H.

[epexoxa K M3y4EeHUIO TEOMETPHUH HA YTITyOIEHHOM YpOBHE MTO3BOJISIET:

co3gatb ycnoBus s auddepeHnmanmm  oOydeHUsS, MOCTPOCHHSI  WHIMBHIYyaTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECTICYHTh YTIyOIEHHOE HM3y4YeHHE TEeOMETPHH KaK COCTABISIOIICH
yueOHOTro npeaMera «MaremaTrukay;

MOATOTOBUTh OOyYaroUUXcs K HIPOJO/DKEHHIO H3Yy4eHUsl MaTeMaTHUKu ¢ y4éToM BbIOOpa
Oynymeir mnpodeccun, obecneunBas TMPEEMCTBEHHOCTh MEXIY OOMMM | IpodecCuoHaTbHBIM
00pazoBaHUEM.

Ha usyuenue ydyeOHoro kypca «l'eomeTpusd» Ha yriyOJI€HHOM YpOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 waca (3 gaca B
HEJIEINIO).

COILEPXAHUE OBYUYEHUA

10 KITACC
IIpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUNIOCKOCTb, MpocTpaHCTBO. [loHsTHEe 00
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosio’keHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIUECs, NapauleiIbHbIE U
CKpeIMBaKoIIuecs npsAMble. IIpu3Haku ckpemuBaromMXCs NpsAMBIX. [lapannenbHOCT  HPAMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: MNapaUIeNIbHBIE IPSAMBIE B NPOCTPAHCTBE, MApauIEIbHOCTh TPEX
IPSIMBIX, NApauIEIbHOCTh NMPSAMOW M IUIOCKOCTH. [lapaiensHoe M IEHTpanbHOE MPOCKTUPOBAHUE,
n3o0paxkenue ¢uryp. OCHOBHBIC CBOMCTBA MapajUIeIbHOTO MpoeKTupoBaHus. M3o0paxeHnue ¢puryp B
[apAJUICIIbHOM MPOCKIMKA.  YTJBI € COHAIPAaBICHHBIMU CTOPOHAMHM, YIrOJd MEXKIy HPAMbBIMHU
B npocTpaHcTBe. llapamieapHOCTh MIOCKOCTEN: NMapajulebHbIe IUNIOCKOCTH, CBOMCTBA NapajuIeIbHBIX
miockocted. [Ipocreifine nmpocTpaHCTBEHHbIE (DUI'Yphl HA IUIOCKOCTH: TETPadAp, Mapaulesenues,
IIOCTPOCHHUE CEYCHUM.

[lepneHIUKyYIAPHOCTh HPSIMOM M IUIOCKOCTH: INEPHEHAMKYIISIPHBIE IPSMBIE B IPOCTPAHCTBE,
IIpsIMBIE NTapAJUICIIbHBIE U IEPIICHIUKYIIIPHBIE K IITIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH NPSMON U
IUIOCKOCTH, TeOopemMa O MpsMON NEPHEHAMKYIAPHOM IUIOCKOCTH. OpTOrOHaNbHOE MPOEKTHPOBAHHUE.
[lepneHuKyIssp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT NpPSAMOM 10
IUIOCKOCTH, TNpOeKIMs (Urypbl Ha MJIOCKOCTh. IlepneHAnKyIspHOCTh IJIOCKOCTEN: IpPU3HAK
NIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX NeprneHanKysapax.

VYTIIbl B IPOCTPAHCTBE: YIOJI MEXY MPSMOM U IUNIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEHHBIA YToJl
JOBYTpaHHOrO yriia. TpéxrpaHHblii 1 MHOTOTpaHHbIE yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IJIOCKUX M IBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YTJIa.

MHororpanHuKH

Bunel MHOTOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipm3ma: N-yronpHas mpusma, npsimMas u
HaKJIOHHas MPU3MBbl, OOKOBas M MOJHAs MOBEPXHOCThb MpH3Mbl. [lapannenenunen, npsMoyroJbHbINH
napajuleJienunes] U ero cpoicrsa. Kparuaillune myTM Ha INOBEPXHOCTM MHOTOrpaHHHKA. Teopema
Oinepa. IlpoctpanctBennas teopema [ludaropa. [lupamuga: n-yrojipHas nupaMmuia, NpaBUIbHAs U
yceu€HHas nupamuabl. ColicTBa pé0ep M OOKOBBIX I'paHel mpaBHiIbHOW mupamuabl. IIpaBuibHBIE
MHOTOTPaHHUKU: IIPaBUJIbHAS NIPU3Ma U IIpaBWIbHAS IMPaMU/ia, IPaBUIIbHAS TPEYroJibHAs IMpaMua u
NPaBUIIBHBIN TeTpa’p, KyO. IIpencTaBienue o mpaBMIIbHBIX MHOTOIPAaHHHUKAX: OKTa3/Ip, 0JAEKadIp U
HUKOCAdIP.

Bbluncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEOpa, auaroHanu, yriubl. [lnomans OGokxoBoi
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH MPSAMON MPHU3MBI, IUIONIA/Ib OCHOBaHUH, TeopeMa O OOKOBOM
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MOBEPXHOCTU MpsAMOW mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBHON
IIAPaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHOM TMPaMUIbI.

CummeTtpus B IIPOCTPAHCTBE. ONEeMEHTHI CUMMETPUH IIPaBUJIBHBIX
MHOI'OI'PaHHUKOB. Cummertpust B IIPaBUJIBHOM MHOT'OI'paHHUKE: CUMMETPHUSL
HapajiIeIeuIeaa, CUMMETPHS IIPaBUJIBHBIX IIPU3M, CUMMETPUsI  NPABHIILHOU
MIApaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHANPABJICHHBIE U TPOTUBOIIOI0KHO HAIpPaBJICHHbIE BEKTOPHl. PABEHCTBO BEKTOPOB.
JleficTBUsI C BEKTOpaMHU: CJI0KEHUE U BHIYMTAHNE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha yucio. CBoicTBa cllokeHHsI BEKTOpoB. CBOICTBA yMHOXKEHUS BEKTOpa Ha uncio. [lonsaTue
KOMILJIaHapHble BeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH Tp€Xx BekTopoB. I[IpaBmiio mapamnenenumnena.
Teopema 0 paznokeHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoyrospHas cuctema
KoopauHaT B mpocTpaHcTBe. Koopaumnatel BekTopa. CBSi3b MEXIy KOOpAMHATaMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MeXAy Bekropamu. CKalsipHOE MTPOU3BEIEHNE BEKTOPOB.

11 KJIACC
Tena BpameHus

TloustTus: MUIHHAPHUYICCKAasd MOBEPXHOCTh, KOHNYCCKasA IOBECPXHOCTD, C(bepnquKas[ IMMOBCPXHOCTD,
obOpasyromue moBepxHocTei. Tema BpaleHus: TUIWHIP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, mmap.
B3aumHoe pacrnonoxenue cdepbl U MIOCKOCTH, KacaTeiabHas IIIOCKOCTh K cdepe. M3o0paxeHnue Ten
BpallleHUs Ha TNIOCKOCTH. Pa3BépTka nunuHapa u konyca. CummMerpus cepsl u mapa.

O6béM. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00bEME NPSIMOYrOJBHOTO
napajuiesienuneaa u cueactsus u3 He€. OObEM MPAMON U HAKIIOHHOW MPU3MBbI, HUIMHAPA, TUPAMUJIBL U
KoHyca. O0bEM 11apa U MIapoOBOT0 CETMEHTA.

KoMOuHamuu Tten BpauieHUs 1 MHOTOTpaHHUKOB. [Ipu3Ma, BHucaHHas B LUJIMHJpP, ONMHUCAaHHAsS
oxoJio muHapa. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepbl MI0CKOCTHIO.
[TonsiTHE MHOTOTpAaHHUKA, OMMCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHON B MHOTOI'PAaHHUK WU TEJIO
BpAaIlICHHUS.

[Inomaap moOBEpXHOCTH UWIMHIApA, KOHyca, Mmiomanb chepel u e€ yacteir. [lomobue B
npoctpancTBe. OTHOLIEHHE 00BEMOB, MIIOLIAAeH MoBepxHOCcTel MoAoOHbIX Guryp. IIpeoOpasoBanue
noaoous, TOMOTETHS. Pemenue 3aja4 Ha IUIOCKOCTH € HCHOJIb30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[TocTpoenne ceyeHUt MHOTOTPAaHHUKOB M TEJl BpPAIICHMS: CEUCHUS IMIIMHIpA (MapajijielIbHO U
MEPIEeHIUKYIPHO OCH), CEUEHUS KOHYca (TMapaiieIbHOe OCHOBAHUIO U MPOXOISIIEe Yepe3 BEPIINHY),
CeUeHHs IIapa, METOJIbI MOCTPOSHHS CEUEHUI: METOJI CJIEIOB, METO/l BHYTPEHHETO MPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopel B mpoctpancTtBe. Omepanuu Haja BEKTOpamMH. BekTopHOEe YMHO>KEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOXeHHs. [IpsMoyronpHas cucTeMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoskenue Bexktopa o 6aszucy. KoopannaTtHo- BEKTOPHBINA METO/I IPH PELICHUH
F€OMETPUUYECKHX 3a/1a4.

JABH:KEeHHS B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OtoOpaxenus. JIprkeHus u paBeHCTBO ¢uryp. OOmime cBoiicTBa
JNBWKEHUU. Buapl [BWKEHMI: MapajuleNbHbId MEPEeHOC, UEHTpalbHAsl CHUMMETPHUs, 3€pKajlbHast
CUMMETpUS, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus mogobus. [Ipsmas u chepa Ditnepa.

NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 knacca oOyvaromuiicst HayquTCs:

CBOOOJITHO OINEPUPOBAaTH OCHOBHBIMH TMOHATUSAMH CTEPEOMETPUU TMpPH PELICHWH 337ad U
MIPOBEICHUU MaTEMaTUYECKUX PaCCYKICHUM;

NPUMEHATh  aKCHOMBI  CTE€PEOMETPUU U CHEACTBMS W3 HHUX TNpPH  pEIIeHHH
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r€OMETPUYECKUX 3a/1a4;

KJIacCU(UIIPOBATH B3aUMHOE pacrnosoxeHue IPSAMBIX B IIPOCTPAHCTBE,
IJIOCKOCTEHN B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

cBOOOJTHO ONEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C YIJaMH B INPOCTPAHCTBE: MEXKAY HPSIMBIMH
B IIPOCTPAHCTBE, MEX1y MIPSIMOM U MJIOCKOCTBIO;

cBOOOJTHO ONIEpUPOBATh MOHATHSAMH, CBSI3aHHBIMHU C MHOTOTDAaHHUKAMU;

cBOOOJTHO ~ pacro3HaBaTb  OCHOBHBIE  BHJIBl ~ MHOTOTPAaHHMKOB  (TIpu3Ma, TNHpaMHja,
MIPSIMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJaccu(UIMpPOBaTh MHOTOTPAaHHHWKH, BBIOMpas OCHOBAaHUS JUIA KJIacCU(HUKAIMH;, CBOOOTHO

ONEpUpPOBaTh NMOHATHUSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOIPAHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapajjieIbHOE, IEHTPAJIbHOE U OPTOrOHAJIbHOE MPOEKTUPOBAHUE (PUTYpP HA MIIOCKOCTH,
BBINIOJIHATH N300paskeHus (Uryp Ha IIOCKOCTH;

CTPOUTh CEYEHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBIOJHATH (BBIHOCHBIE) IMJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYMCIISATH IJIOIA/I1 TIOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, NUpaMua), FeOMETPUUECKUX Tell
C IpUMEHEHHEM POpMYyIT;

CBOOOJHO OINEpUPOBaTh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U MIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUN (QUTYPBI;

CBOOOJHO OINEpPUPOBATh MOHATHSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH JIEHCTBUS HAJl BEKTOPAMU;

pemath 3aJayd  Ha  JOKa3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOIIEHHH W  HaxoXICHHE
Tre€OMETPUYECKUX BEJIMYMH, MPUMEHSSI U3BECTHBIE METOJbl NPU PEUICHUH MaTeMaTUYeCKUX 3a/ad
MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

IPUMEHSATh MPOCTEHIINE IPOrPAMMHBIE CPEJICTBA U IIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBbI
IIPU PELICHUN CTEPEOMETPHUECKUX 3a7ay;

U3BJICKaTh, peoOpa3oBbIBATH u UHTEPIPETHPOBAThH MHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekaxX U PUCYHKaX;

IPUMEHATh IOJIyYCHHbIE 3HAHMsSI Ha IPAaKTUKE: CPAaBHUBAThb W aAHAJIU3UPOBATh pealibHbIE
CUTyallUH, NPUMEHITh U3y4EHHblE [OHATHS B Ipolecce IIOMCKAa PpELIEHHUs MaTeMaTHYecKU
c(opMyINPOBaHHON IPOOIEMBI, MOIEIUPOBATH PEATIbHbIE CUTYAIIUH Ha S3bIKE F€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAHUEM I'€OMETPHUYECKUX MOHATHHM M TeopeM, ammapara ajireopsl,
pelaTh IPakTUYECKUe 3a/1a4H, CBSI3aHHbIE C HAXOXKAEHUEM M€OMETPUYECKUX BEJIMUNH;

UMETh IpEeACTaBIE€HUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTABHOM YacTH
¢dbyHIaMeHTa pa3BUTUS TEXHOJIOTUH.

K konmy 11 kjacca oOy4aromuiics HayquTCs:

CBOOO/IHO OTIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C [IWJIMHIPUIECKOM, KOHUYECKOU U ChepudIecKoit
MOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI OTYUCHHS;

OIIEPUPOBATh MOHATUSMHM, CBSI3aHHBIMU C TeJaMH BpALICHUS: IWIMHIPOM, KOHYCOM, chepoil u
1apOM;

pacrio3HaBaTh Teja BpalleHus (UWIMHIpP, KOHyC, cdepa M map) ¥ OOBACHATH CHOCOOBI
MOJIy4EeHHUS TeJl BPAILLCHHUS;

KJIaccu(UIMPOBATh B3aMMHOE PacIoyIoKeHUe cephl U INIOCKOCTH;

BBIUUCIIATh BEIMYUHBI 3JIEMEHTOB MHOTOI'DAaHHHMKOB U TeNl BpalleHHs, OOBEMBI M IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB W TeJl BPAIIEHUS, T'€OMETPUUECKUX TeJ ¢ IpUMEHEeHueM GopmyI;

CBOOOJITHO OMNEpUPOBaTh MOHATHAMH, CBS3aHHBIMM C KOMOMHAIMSIMM TeJ BpAaLICHUS WU
MHOTOI'PaHHUKOB: MHOTOT'paHHHUK, BIIMCAaHHBIN B cepy U ONMUCAHHBIN 0KOJIO cepsl, chepa, BucaHHas
B MHOTOI'PAaHHHK MJIM TEJIO BpPAIlEHUS;

BBIUMCIIATH COOTHOILIEHHS MEXTy TUIOIIAsIMU MTOBEPXHOCTEN 1 00BbEMaMu TOJJOOHBIX Tel;

n300pakaTh H3y4daemble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI TeJl BPAIllCHUS;
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U3BJIEKATD, HUHTEPIPETUPOBATH U peoOpa3oBbIBAThH uHPOpMALIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

cBOOOJTHO ~ ONEpUpPOBATH IMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH OIIE€palMU HaJl BEKTOpaMu;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT;

pelarh reoMeTpUYecKHe 3aJayd Ha BBIUYMCICHHME YIJIOB MEXKAY NPSAMBIMU U IJIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSIHMM OT TOYKM JIO IUIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a IIPY PELLIECHUHU;

cBOOOJTHO ONIEPUPOBATH MOHATHSIMH, CBSI3AHHBIMH C IBIYKEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBVOKCHHM;

BBINIOJIHATh M300pa)K€HUS MHOTOI'PAHHUKOM U TeJ BpalleHMs] IPU HapauieIbHOM IEpEeHOCe,
LEHTPAJILHOU CUMMETpPUH, 3€PKAIIbHONM CUMMETPHUH, NIPH OBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHus
Moa00us;

CTPOUTh CEUYEHHMS] MHOTOTPAHHUKOB M TEJ BpAIEHUS: CEUEHHUs LWIMHApa (MapajyielibHO U
MEePIEHUKYIISIPHO OCH), CEUCHHs KOHYyca (TapajieIbHOE OCHOBAHUIO M TIPOXO/IAIIEE Yepe3 BEPIINHY),
CeueHus 1apa;

UCIOJIb30BATh METOJbl IOCTPOEHHUS CEUYEHUH: METOJ| CIEeAO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEeH MI0CKOCTH;

JOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MIPUMEHSTH FreoMeTprueckre (akThl JUIsl peIIeHNs CTEPEOMETPUUECKHX 3aay, MPEANoaraonnx
HECKOJIBKO IIaroB PELIEHHs, €CIU YCJIOBMs MPUMEHEHHUs 3aJaHbl B IBHOU U HEABHOH (QopMme;

pemath 3aJayd  Ha J0Ka3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOIIEHWH U HaxoXACHHE
reOMETPUYECKUX BEJINYUH;

MIPUMEHATH IPOTPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUH
CTEPEOMETPUUYECKHX 33]1a4;

MIPUMEHATHh TOJyYCHHbIE 3HAHUS Ha NpPAKTUKE: CpaBHHUBAaTh, AHAJIM3UPOBaTh W OLICHWBATh
peanbHbBIE CUTYyallMM, NMPUMEHSATh W3YYEHHBIE MNOHSATHS, TEOPEMBI, CBOMCTBA B MpOLEcce MOUCKA
pelieHus MaTeMaTHuecku chOpMYIHUPOBAHHOM MpOOIeMbl, MOAECTUPOBATh peajbHbIE CUTYyallUd Ha
SI3bIKE TEOMETPHUH, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C UCHOJIb30BaHUEM I€OMETPUYECKUX MTOHATUN U
TeopeM, ammapara anreOpbl, pelmaTh PaKTUYECKUEe 3a/ladyM, CBS3aHHbIE C HAXOXKJICHHUEM
F€OMETPUYECKUX BEJINYUH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KAaK COCTAaBHOM 4YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBanue pasgena Kommuectso OCHOBHBIE BU/IbI IEATEIBHOCTH YHALUXCS
(Temnl) Kypca 4acoB OcHOBHOE coIep)KaHNe
Bsenenue B crepeoMeTpuio 23 OcHoBHbIE IIPOCTPAHCTBEHHBIE OnpenensTh MIOCKOCTh Kak GpUrypy,

¢burypsi. B KOTOpON  BBIMOJHSETCS  IUIAHUMETPHUSL.
[lonsiTs crepeomeTpun: TOYKa, MpsMas, [enate mpocTeiiiiue J0ru4ecKue BBIBOJBI U3
MJIOCKOCTh, IPOCTPAHCTBO. AKCHOMATHKH TIOCKOCTH.
OcHoBHbIE NTpaBUIIA H300PAKEHUS [IpuBouTE mHpUMEpPHl pealbHbIX OOBEKTOB,
Ha pHUCYHKE IUIOCKOCTH, MapaienbHbIX ujeanu3alnrdeil KOTOPBIX SBJIAIOTCS aKCHOMB]

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA.

[Tonatusi:  mepecekaromuecss  IJIOCKOCTH,
nepecekalonuecss mpsMas M [JIOCKOCTb;
HOJYIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHHE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX ¢buryp,
HECYIIECTBYIOIUX  OOBEKTOB.  AKCHOMBI

CTEPCOMETPHUH U IICPBLIC CICACTBHA U3 HUX.
CriocoOsbl 3a/laHus IMPSAMBIX U IUIOCKOCTEH B

npoctpanctBe. (OO0o03HaueHUs MPAMBIX U
MJIOCKOCTEH. Ceuenusl. N3o0pakenue
CEUYEeHUI

TEOMETPHH.
N3yyaTh, TpUMEHATH TPHUHIMIBI TOCTPOCHUS]
CEUCHHI.

Ucnonb3oBarh 11  TOCTPOCHUS CEUYEHUU
METO/I CJIEIIOB, METOJ, BHYTPEHHETO
MIPOCKTUPOBAHUS, METOJ| MEepeHOca CEKyIIeH
IUIOCKOCTH.

Pemate crepeomeTpuueckue 3amavd: Ha
ompeieJieHre BUa CEYCHHUS U HAXO0XKICHUE

ero ILJIOIIaIu.

AKTyalln3upoBaTh (hakThl H METOBI
IJJAHUMETPHUH, PEJIEBAaHTHBIE TEME, IPOBOJIUTH
aHaJIOTHU.

Hcrnonp30Bath Mpu pelieHUH 3a1a49
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NUPaMUJIbL, Ky0a U IPU3MBL, KOTOPBIE MPOXOAAT

yepe3 ux péopa.

N3obOpaxenne mepeceueHust IMOTYYECHHBIX
IUIOCKOCTEN. PackpammBaHue ITOCTPOEHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU.

Meton crnenoB ISl MOCTPOEHUS] CEUSHHI.
CpoiicTBa  mepecedeHMi  HpsIMBIX U
miockocret.  Iloctpoenne — ceueHuii B
nupaMmujie, Kyoe no TpéM ToukaMm Ha pEdpax.
Co3naHue BBIHOCHBIX YepTEXKEH M 3aIich
[I1aroB IMOCTPOCHUSI.

[ToBTOpenue mmianumerpun. Teopema o
MPOMOPLIMOHANBHBIX OTpe3kax. [lomobue
TPEYrOJIbHUKOB.

Teopema Menenas. Pacuéret

B CEUEHUSX HA BBIHOCHBIX YEPTEKaX.

Hctopusi pa3BUTHA TUIAaHUMETPUU U
CTepeoOMETpUHn

CIIEAYIOIINE IUIAHUMETpUYECKHe (aKThl |

METO/BL:
Teopembl Daneca u

0 IIPONOPLUOHAIBHBIX OTPE3Kax.
Anroput™m JeneHust OoTpe3ka Ha N
paBHBIX yactel. Teopema Menenast.
PaBHOOEIpEeHHBIIM TPEYrOJIbHUK.
PaBHOCTOpOHHUMI TPEYrOJIbHHUK.
IIpsAMOYTOIBHBIN TPEYTONBHUK.

CBOMCTBO CpeqHEel JIMHUM TpEeyroJibHUKA.
CBOICTBO OMCCEKTPUCHI YIjla TpPEeyroJibHHKA.

CBOMCTBO MEIMAH TPEYrOJIbHUKA.

[Tpusnaku no1o0us TPEYroJIbHHUKOB.
[Tonyyarp mpencTtaBiaeHuss 00 OCHOBHBIX
JTanax pa3BUTHS F€OMETPUM KaK COCTaBHOM
yacTu (pyHJAaMeHTa Pa3BUTHUS TEXHOJIOTHUIA

BzaumHoe PAaCIIOJIOKCHUC
MpsAMBIX B IPOCTPAHCTBEC

Bzaumnuoe PaCIIOJIOXKCHHUEC IIPSAMBIX B
IMPOCTPAHCTBC. CerH_II/IBaIOH_[I/IeCH

MMPSAMBIC. HpI/I3HaKI/I CKpCHINBAIOIIUXCA MMPAMBIX.

[TapannenbHble npsiMble

Knaccudumuposats B3aMHOE
PacoJIOKEHUE MPSIMBIX
B MPOCTPAHCTBE, WLTIOCTPUPYS

pUCYHKaMU M TPUBOJAS INPUMEPHl U3
peanbHOM )KU3HHU.
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B IipocTpaHcTBe. Teopema

O CYIIECTBOBAHMM U E€IUHCTBEHHOCTH MPSIMOK
napasuieibHON JaHHOU

IPSIMOY, IIPOXOASIIEH yepes TOYKY
MIPOCTPAHCTBA U HE JISKAIIEH

Ha JJAHHOU IPSIMOM.

Jlemma o mepecedeHMH MapajuieNbHBIX MPSIMbIX
IUIOCKOCTBIO. IlapainensHOCTh TpPEX MNpAMBIX.
Teopema o TpEx mapaienbHbIX MPSMBIX.
Teopema 0  CKpelIMBAIOUIUXCA  MPAMBIX.
[TapannenpsHO€ MPOEKTUPOBAHUE.

OCHOBHBIE CBOIICTBA napasuieIbHOrO
npoekTupoBanus. M3o0paxeHne  pas3HbIX
¢buryp B napauienbHON NPOEKIUH.
[lenTpanbHas MPOEKIIHSL.

Yron ¢ coHampaBlIEHHbIMU CTOPOHAMH. YTOJ
MEXy MPSMBIMH.

3ajmaunm Ha J0Ka3aTelIbCTBO M HCCIEIOBAHHME,
CBSI3aHHbIE

C pAcHoJIOKEHUEM TNPSIMBIX B

IIPOCTPAHCTBE

Jloxa3pIBaTh TEOpEMY

O CYIIECTBOBAaHMU U EIUHCTBEHHOCTH
[apaJuIeIbHOMN NPAMOM, IIPOXOIAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE

JeXalle Ha Apyrod MOpsiMOM; JIEMMY O
nepeceyeHn ! IJIOCKOCTH JBYMS
NapauIeIbHBIMU IPSMBIMU; TEOPEMY O TPEX
MapauIeIbHBIX IPSIMBbIX.

Jloka3pIBaTh MpPU3HAK CKPELIMBAIOLIUXCS
NpSIMBIX, TEOPEMY O CKpPEUIMBAIOLIUXCS
MIPSIMBIX.

Jloka3pIBaTh TEOpEMY O PaBEHCTBE YIJIOB C
COHAIpaBJICHHBIMU CTOpOHAaMHU. OOBICHATD,
4TO Ha3bIBaeTCS napajuiebHbIM u
LEHTPAJIbHBIM  IPOEKTUPOBAHUEM M  Kak
BBITIOJIHSIETCSL MPOEKTHpOBaHWe (uUryp Ha
IJIOCKOCTb. JlokasbIBaTh CBOICTBA
MapaJuIeIbHOTO IPOEKTUPOBAHHUSL.
H300paxaTh B MNapauleNbHON MPOEKIHUU
pa3Hble reOMEeTpUYEeCcKre (PUTYpHI.

Pemate crepeomerpruueckue 3ajadd  Ha
JI0Ka3aTeNIbCTBO U UCCIIEA0BaHNUE, CBSI3AHHbIE
C PacIoJIOKEHUEM MPAMBIX B TPOCTPAHCTBE.
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ITpoBOIUTH TOKA3aTEIbHBIE PACCYXKIEHUS IIPU
pelieHnn

r€OMETPUUECKUX 3aJad, CBS3aHHBIX CO
B3alMHBIM PACIIOJIOKEHUEM

npsiMbIX B mpoctpaHcTBe. CpaBHMBATH,
AQHAJIM3UPOBATH U OLIEHUBATh YTBEPKICHHUS C
L[EJIbIO BBISBJICHUS JIOTMUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUMN.

MonennpoBaTh peajibHble CUTYaI[H, CBA3aHHbIE
CO B3aUMHBIM

PacmosoKeHNUEM MPSIMBIX

B IIPOCTPAHCTBE, HA S3bIKE TEOMETPUU.
HccnenoBaTh MOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHNEM M€OMETPUUECKUX

NOHATHM M TeopeMm, ammapata anreOpsl,
U (PPOBBIX PECYPCOB.

[Tomyuats peacTaBiaeHUE

0 LIEHTPAJIbHOM MPOEKTHUPOBAHUHU U 00
UCTOPUU PabOT MO TEOPUU MEPCTIEKTUBBI

[TapannenbHOCTh NPAMBIX U
IJIOCKOCTEN
B IPOCTPAHCTBE

[TonsATHA: NapamIenabHOCTh NPAMOM U INIOCKOCTH
B IIPOCTPAHCTBE.

[Ipu3Hak napanaenbHOCTH NPSIMOM U IIIOCKOCTH.
CaolicTBa NapaieIbHOCTH

Knaccudunuponatsb B3alMHOE
pacroJjIO’)KEHUE MPSMON U IUIOCKOCTH B
IIPOCTPAHCTBE, IPUBOISA

COOTBETCTBYIOINE TPUMEPBI
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IIPSIMOM U TUIOCKOCTH.

I'eomerpuueckue 3agaun

Ha BBIYMCIICHHUE U JJOKA3aTEIbCTBO, CBA3AHHBIE C
[1apaJIEIbHOCTBIO

NpsAMBIX W INIOCKOCTE B MPOCTPAHCTBE.
[Toctpoenne cedeHus, NPOXOMAIIETO 4epes3
JAHHYIO TIPSIMYIO Ha YepTeke U MapajIeIbHOIO
JIPYrou mpsiMOM.

Pacuér otHomenuit. IlapannensHas npoekuus,

NIPUMEHEHNE

JUTSL TIOCTPOCHMsI CEYeHHH Kyba u
napajuiesenunenaa.

CpoiicTBa nmapajuienenunena W IPU3MBL
[TapannensHbie MIJIOCKOCTH. [TpusHaky

MapajuieIbHOCTH JIBYX MJIOCKOCTEM.

TeopeMa 0 mapanaeaIbHOCTH U €IUHCTBEHHOCTH|
TJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY, He
MPUHAMIEKAIIYI0O  JTaHHOW  IJIOCKOCTH M|
CIIEICTBUS U3 HEE.

CBolicTBa MapaJIeIbHBIX IUIOCKOCTEH: O
MapajuieIbHOCTU TPAMBIX NEpPECceUeHUsl MpHu

nepeceyeHnu JBYX napajuieIbHbIX
IIOCKOCTEH TPETheii; 00 OTpe3Kax
napajulebHBIX  MPSAMBIX,  3aKIIOUEHHBIX

MCKAY NapaJlJICIIbHbBIMU

U3 pealbHOW Ku3HH. DopmynupoBaTh
OIpENEICHNE TNapaluIeNIbHBIX MPAMON U
IIJIOCKOCTH.

Jloxa3pIBaTh IPU3HAK

0 MApAUICIIBHOCTH IPSAMOM W IUIOCKOCTH;
CBOWMCTBAa  NAPAUICIBHOCTH  HPSIMON W
IIJIOCKOCTH.

Pemats CTEPEOMETPUUYECKHE 3a1a4n
BBIYUCIICHUSI M JOKAa3aTelIbCTBO, CBS3aHHBIE C
MIapaJUIEIbHOCTHIO

MPSAMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.

Pemates npaktuueckue 3aaumn

Ha MIOCTPOCHUE CEYEHUI Ha YepTekKax TeTpa’ipa)
U Mapajuieenunesaa.

Pemate cTepeoMeTpudeckue 3ajaun, CBSI3aHHBIC
C IOCTPOEHUEM CEYEHUH MIOCKOCTBIO.
IIpoBoauTh JIOTHYECKH KOPPEKTHBIE]
JI0OKa3aTeJIbHbIE PACCYKIACHUS

P PELIEHUY T€OMETPUYECKUX 3a/1a4 CBSI3AHHBIX
C NapaJJIeIbHOCTBIO IIOCKOCTEM.

CpaBHI/IBaTB nu AHAJIN3UPOBATb
p€alIbHbIC CUTyalluH, CBA3aHHBIC C
MapayiCJIbHOCTBIO HpﬂMOﬁ n

IJIOCKOCTHU B IIPOCTPAHCTBC,
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IUIOCKOCTSIMU; O IIEPECEYEHUM NPSIMOM ¢
JBYMsI apaJuIeIbHBIMU IJIOCKOCTSAMHU

MOJICIMPOBATH PEATbHBIC CUTYAlUH, CBSI3aHHBIC
C IapaJuIeIbHOCTHIO

NpsIMON U TUIOCKOCTH B TPOCTPAHCTBE, Ha
SI3bIKE TEOMETPUU
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[lepnieHIUKYIAPHOCTD
IPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa Ha

IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYT'OJIBHOTO TPEYroJIbHUKA.
CaoiicTBa KyOa u IPSIMOYT OJILHOTO

napajuienenuneaa. Beraucienne JUIMH OTPE3KOB
B KyO€ U IpsIMOYTOJIbHOM Hapaljie/ICHUIEee.
[lepnieHIUKYISIPHOCTh MPSIMOM UM IIJIOCKOCTH.
[Ipu3Hak mNEpNEHIUKYIIPHOCTH NPSIMON H
IUIOCKOCTH. Teopema O CyHIECTBOBAHMM H
€IMHCTBEHHOCTH MPSIMOM,

IIPOXOJAIIEN Yepe3 TOUKY NMPOCTPAHCTBA U
MEePIEHANKYIISIPHO N K TUIOCKOCTH.
[Imockoct W TNEpHNEHAUKYISpPHBIE UM
npsimast

B MHOTOI'PaHHUKAX.
[lepieHauKyIIp W HAKJIOHHAs.
[TocTpoeHue mnepneHauKyasapa u3

TOYKH Ha MPSIMYIO.

Teopema o Tpéx mepneHauKymnspax (mpsmas
oOpatHas).

AKTyaJln3upoBaTh (baxTbI u METO/1bl
IUIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJIUTH)
AQHAJIOTHUH.

@opMyJIMpOBATH OIIpElEIICHUS
NEPIEeHIUKYISPHBIX MPSIMbIX

B IIPOCTPAHCTBE;  ONpPEICJIIEHHE  IPSIMOMH,
NEePNEeHIUKYISIPHON K MIIOCKOCTH.

Jloxa3pIBaTh: 1EMMy

0 TMEpPHEeHJUKYISIPHOCTH JBYX MapaielbHbIX|
NPSAMBIX K TPETbEW NPSAMON; TEOPEMBI O CBS3H|
MEXAYy MapajuleIbHOCTBIO MPSMBIX U HX
NEePIEeHIUKYISIPHOCTHIO K MIIOCKOCTH.
Jloka3bIBaTh: Teopemy, BBIPAXKAIOLIYIO
NpU3HAK NEPIEeHIUKYIIPHOCTH TNPSIMON H
IIJIOCKOCTH; TEOPEMY

O CYILIECTBOBAHMU U E€IMHCTBEHHOCTU IPSIMOH,
IpPOXOMAUIC  4Yepe3  JaHHYI0  TOYKy M
MEPIECHANKYJISIPHON K JAHHOM TUIOCKOCTH.
N300paxkaTh  B3aUMHO  NEPIEHAUKYJSPHBIE

PSIMYIO
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Yron Mexay CKpeluBarOIMMUCS

npsMbIiMHA.  [IoMCK  TepHIeHAMKYIISPHBIX
OpSIMBIX C TOMOIIBIO TEPIEHAUKYISIPHBIX
IJIOCKOCTEN OproroHanbHOE
IPOEKTUPOBAHUE.

[locTpoenune ceuenuit kyba, HpU3MBI,
NpaBUIBHONH MUPaMUABI C  TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUH.

CuMMeTpHs B IPOCTPAHCTBE

OTHOCHTEJIBHO IUIOCKOCTH. [Tnockocty

CUMMETPHU B MHOTOTPaHHUKAX.

[Ipu3Hak nepreHNKyIIPHOCTH

MPSIMOM Y TIIIOCKOCTH KaK CIIEJCTBUE CUMMETPHH.
[IpaBusIbHBIE MHOTOTPAaHHUKU

Pacué€t paccrostHuii OT TOUKH

10 MJIOCKOCTH. Crioco6b1 OIYCTHUTD
NEPIEeHIUKYISAPBl: CAMMETPUS, CIBUT TOYKU IO
napasuiebHON MPSIMOM.

CaBur 1o HemapajieIbHON NPSIMOI, U3MEHEHHE
paccTostHui

Y IUIOCKOCTb.
DopmynupoOBaATH CBOICTBO
MEPIECHANKYJISIpA 1O OTHOUIEHUIO K
IIJIOCKOCTH.

Ilomyyare  mpexncraBiieHHE O

peanbHOU JKU3HU

(TexHuKa, OKpYKaromas
Jloka3pIBaTh  yTBEp)KICHUS,
MIPOEKIHEN psAMOI Ha
HEMEPIEHIUKYISIPHYIO K 3TOM  INPSMOM.
Jloka3bIBaTh TEOpEMY 0 TpEX
MEePIEHANKYIApaX W TEOpeMy OOpaTHYIO
TEOpeMeE O TPEX NEPIEHANKYIIApax.

[Tomyuats ipeacTaBiaeHUE

00CTaHOBKA).
CBsA3aHHBIE C
TUTOCKOCTB,

00 OpPTOTOHAJILHOM MPOEKTHPOBAHUU.
Jloka3pIBaTh TEOpeMy O MPOEKIMU TOUKH Ha
PSIMYIO.

Pemarp  crepeomerpuueckue — 3amayd,
CBA3aHHBIE C  MEPHEHAUKYISIPHOCTHIO
MPSIMO U TUIOCKOCTH.

Pemarr mnpuknaaHele  3aaayu,

CBA3aHHBIC C HAXOXACHHUCM
IreOMCTPUICCKNX BCIIMYMUH.

3HAYCHUH|
MIEPICHIUKYIISApa I APYrux o0nacTedl HayKw
(dusuka, sHEPrEeTHKA, JIA3EPHBIE TEXHOJIOTHH ), B

66



Pemarp  cTepeoMeTpUYECKHE — 3a1ayH,
CBSI3aHHBIE C IPUMEHEHHUEM TEOPEMBI O TPEX
NEePIEHANKYIIAPAX,

HaXO0XICHUEM pPacCTOSIHUM,

IIOCTPOCHUEM ITPOECKLIUN.

CpaBHUBATh U AHAJTU3UPOBATH YTBEPKACHUS C
LIEJIbIO BBISBIICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUMN.

AHanu3upoBaTh U MOJEIUPOBATH Ha

A3bIKE TEOMETPUU PEaJIbHbIE CUTYyAllUH,
CBSI3aHHBIC

C MEPINEHIUKYISIPHOCTBIO IIPSIMOM U ITIOCKOCTH;
HCCIIEI0BATh IOCTPOCHHBIE MOJIEIIH, B TOM YHCIIE
u

C UCIOJIb30BAHUEM alIapara ajareopbl

Vriuel u PACCTOSAHUSA

16

[ToBTOpEHME: yros Mexay MNPSMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS

B TPOU3BOJILHOM TPEYroJIbHUKE, TeopeMa
KOCHUHYCOB.

[ToBTOpEHUE: Yroa MeXIy CKPElMBaIOIIUMUCS
IPSIMBIMU

B mpocTpaHctBe. ['eomerpuueckue
METOJbl  BBIYMCICHUS yrila MEeXAy
MPSIMBIMUA B MHOTOTDAaHHHKAX.

AKTyanu3upoBaTh (bakThI u METO/b]
IJJAHUMETPUH, PEJIECBAHTHBIE TEME, MPOBOIUTH|
AHaJIOTHUU.
dopmynupoBaTh
JIBYTPaHHOTO yTJa.
Jloka3piBaTh ~ CBOMCTBO  paBEHCTBAa  BCEX
JIMHEVHBIX YIJIOB JABYTPAHHOIO YIJia.
KnaccudunupoBars IByrpaHHble YIIabl B
3aBUCUMOCTH OT UX I'PAJTYCHOU MEpBI.

OIIPCACIICHUC
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JIByrpansbiii  yros. CBOWCTBO JMHEWHBIX

yIJI0B JIBYTPAHHOTO yria.
[lepnenukynspHbie MJIOCKOCTH.

CaoiicTBa B3alMHO NEePIEeHIUKYISPHbIX|
mwiockocrel. IIpu3Hak nepneHauKyIsIpHOCTH
MIOCKOCTE;

T€O-peMa O TMpsAMOU IIepecedeHust ABYyX
IUIOCKOCTEN  NMEPHNEHIUKYISPHBIX  TPEThEN
IUIOCKOCTH.

[IpssmoyronpHBIN mapanenenumnesn; Kyo;
W3MEpEHUs1, CBOMCTBA

HIPsIMOYTOJIBHOTO Mapajuiesenunena. Teopema o
JUaroHalIy IPsIMOYTOJIBHOTO IapalIeNIeIUIea)
n cuneactsue u3 He€. (CrepeoMeTpHUYECKHE U
IIPUKJIAJHBIE 33[a4d, CBSA3AHHBIC CO B3aUMHBIM
PaCIOJIOKEHUEM MPAMBIX U IUIOCKOCTH.
[ToBTOpEHME: CKPEIUBAIOLINECS
IpsMble, TapaJICIIbHBIC IIJIOCKOCTH B
CTaHJapTHbIX MHoOrorpanHukax. [Ilapa
napauIeIbHbIX IIJIOCKOCTER Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSHUE
MEXIY

CKPCILMBAIOIIUMHUCA TPSAMBIMA B

IIPOCTBIX CUTYaLHSIX.

OnyckaHue NeprneHIuKyIIspoB,

@opMyJIMpOBATH oIpeseseHue B3aUMHO
NEPIEHANKYJIAPHBIX ITIOCKOCTEN.
Jloka3piBaTh TEOpeEMY 0 [IpU3HAKE

MEPIEHIUKYJIIPHOCTU JBYX IJIOCKOCTEH.
@opMyJIMpOBATH CIICACTBUE

(U3 mTpu3HaKa) O MEePHEeHAUKYISIPHOCTH
IUIOCKOCTH,  KOTOpas  MEepHeHIUKYIsSIpHa
IpsIMOM, IO KOTOPOW NIEPECEKAIOTCS JBE

IJIOCKOCTH, 3TH TIOCKOCTSIM.
Jloka3pIBaTh YTBEpKIEHHS O €ro CBOMCTBAX;
TEOpPEMY U CJICICTBUE

U3 He€ 0 JUaroHauasx
napajiyiesIenuIeaa.

Pemats crepeoMerpruyueckue 3a1aun, CBI3aHHbIE
C NEPHEHANKYIIPHOCTh NPSIMBIX U IIOCKOCTEH,
UCIOJIb3YSl  IUIaHUMeTpuuyeckue  (GakThl U
MeToabl. [IpoBOINUTH JOTMYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYKIEHUs MpPHU PpPELIEHUN
r€OMETPUUYECKHUX 3azad, CBSI3aHHBIX v
NEePIEHANKYJIIPHOCTHIO TUIOCKOCTEH.
AHanu3upoBaTb U MOJEIHMPOBATH Ha

A3bIKE€ TEOMETPUU pEaJIbHbIE CUTYyallUH,
CBSI3aHHbIEC

MPSIMOYTOJIBHOTO|
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BBIUHUCIICHUE PACCTOSHUM OT TOYKU [0
TOYKH; TPSAMOU; MIIOCKOCTH.

Brruucnenue paccTosHun MEXK Y|
CKPEILHMBAIOIIUMHUCS ITPSIMBIMU

C IOMOUIBIO NEPIEHIUKYISIPHON MIIIOCKOCTH.
TpéxrpanHslii yrosa, HEPaBEHCTBA JUIS
TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa, Teopembl
KOCHUHYCOB U CHYCOB

TUTSt TPEXTPAaHHOTO yria. DIIEMEHTHI
chepudyecKoi TEOMETPUH:

reoJie3nYecKue JTMHUM Ha 3emiie

C NEPIEHANKYJISIPHOCTBIO IPSAMBIX U IUIOCKOCTEM.
UccnenoBaTh NOCTPOEHHBIE MOJIENU, B TOM
yucie M € UCHOJb30BAaHUEM arapara
anreOpsl.

Pemrate IMPUKJIAAHBIC 3aaa4M, CBA3aHHBLIC C
HaXO0XICHUEM

TCOMCTPUUCCKUX BCINYUH

MHororpaHHUKH

CucreMaruzanusi 3HaHUW: MHOTOrpaHHUK U
ero anemenTsl. [lupamuna. Buasl nupamu.
[IpaBunbHas mnupamuga. Ilpusma.

[Ipsimasi ¥ HakJIOHHAs TMPU3MBI.
[IpaBunbHas npusma.  [Ipamoit
napasuieNenumne],

OpsIMOYTOJIBHBIN  Tapajuienenunen,  Kyo.
Brinykinbeie MHOrorpannuku. Teopema Diinepa.
[IpaBunbHbBIC u MOJTyTIpaBUJIbHBIC
MHOTOT'PaHHUKH

PabGoTtate ¢ y4eOHWMKOM: 3amaBaTh BOIPOCHI,
JIeJIaTh 3aME€YaHusi, KOMMEHTapHH.
AHanu3upoBaTh penieHue 3ajaadu. Pucosars
BBIIYKJIbBIE MHOTOTPAHHUKH C 33JaHHBIMU
CBOMCTBAaMH;, BOCCTaHABJIMBATL OOIIMH BHJ
BBIIIYKJIOTO MHOTOTPAaHHUKA IO ABYM €ro
MPOCKITUSM.

JloKka3bIBaTh CBOMCTBaA BBIITYKJIOTO,
MHOTIOTpaHHHUKA.

PucoBarb BbINTyKJIbI€ MHOTOTPAaHHUKU
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C pa3HOM  DUJIEPOBOM  XapaKTEPUCTUKOM;

UCCIIE0BATh BO3MOKHOCTH MIOJTY4ECHHUS
pe3yibprata IIpM  BapbUpOBAaHUM  JAHHBIX.
Jloxa3piBaTh CBOMCTBA IIPaBUJIbHBIX]

MHOIOIpaHHUKOB. llnmanmpoBare noCTpOECHME
IIPaBUJIbHBIX MHOTOTPAHHUKOB Ha TOBEPXHOCTAX
JIPYruX MPaBWIbHBIX MHOTOTPaHHUKOB

BexTopsl B pocTpaHcTBE

12

[TonsTe BekTOpa Ha MJIOCKOCTH W B
MPOCTPAHCTBE.

CymMMa ® pa3HOCTh BEKTOpPOB, IIPABHIIO
napajuiefienunena, YMHOXKEHHE BEKTOopa Ha
YHCII0, Pa3NIO’KEHUE BEKTOPa

no Oasucy TpEX BEKTOPOB, HE JIeKAIIUX B
OIHOM INIOCKOCTH.

CkansipHoe NpOU3BEJCHHE, BBIUUCICHUE
yria MeXJ1y BEKTOpaMu B IPOCTPAHCTBE.
[Ipocreiiiue 3a7a4u ¢ BEKTOpaMHu

AKTyanu3upoBaTh (hakTbl u METOIbI
MJIAHUMETPHUH, PEJIEBAaHTHBIE TEME, MPOBOIUTH,
aHaJIOTHU.

OnepupoBaTh TOHSATHUSMU: BEKTOpP Ha
MIJIOCKOCTH M B TIPOCTPAHCTRBE;

KOMILUTaHapHBIE BEKTOPHI. [IpUBOIUTE TIpUMEDB]
(U3UYECKUX BEKTOPHBIX BEJIMYHMH.

OcBauBaTh TMpaBWIa BBINOJHEHUSI JEHCTBUH
CJIO’KEHUSI U BBIYMTAHUSI BEKTOPOB, YMHOXKCHHUS]
BEKTOpA

Ha YKCIIO.

Jloka3pIBaTh TpPHU3HAK KOMIUTAHAPHOCTH TPEX
BEKTOPOB.

Jloka3pIBaTh TEOpEMYy O paslIoKEHUU ITHO0r0
BEKTOpa IO TPEM JaHHBIM HEKOMILUIAHAPHBIM|
BEKTOpaM
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[ToBTOpenue, o0oOImICHNE U
cucTeMaTu3auus 3HaHU I

OO6o0miarmiee TOBTOPCHHUE TMOHATHH |
METOJIOB Kypca reOMeTpUH

10 xnacca, cucreMarusauus 3HaHui. Mcropus
pa3BUTHSA CTEPEOMETPUM KaK HAYKU U €€ poJib B
PasBUTUHA COBPCMCHHBIX HHKCHCPHBIX n
KOMITIBIOTCPHBIX TEXHOJIOTUH

Pemate crepeoMerpuyeckue 3agaud  Ha
JI0Ka3aTeJIbCTBO MaTeMaTHYECCKUX
OTHOIIICHUM, HaXO0XKICHHE

F€OMETPUUYECKUX BEJIWYUH (IUIMH, YTJIOB,
Iomaaeii, 00bEMOB).

Hcnonbs3oBarth IpH peuieHuy|
CTEPEOMETPUUECKHX 3a/1a4

MIaHUMeTpudeckue  (GakTbl W METOJBI.

IIpoBoauTh JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeNbHbBIE PACCYKACHUS
pu peneHnn CTEPEOMETPUYECKUX U

TUTAHUMETPUYECKHX 3a71ad.

CpaBHUBAaTh ¥ aHAIW3UPOBATh PEATHHBIC
CUTyalldid W BBIABJIATH BO3MOXXHOCTH €€
MOJICITUPOBAHUS HA A3BIKE TCOMETPHH.
MonenupoBaTh peaJbHYI0 CHUTYyalldl0 Ha
SI3BIKE TeOMETPUHU u HCCACAOBATh
MOCTPOCHHBIC MOJICJIA, B TOM YHCJIEC H C
HCITOJIb30BaHUEM armapara aJreOphl.
Hcnoiib30BaTh KOMITBIOTEPHBIC TPOTPAMMBI
IIPH PEIICHUHN 33]1aY.

[TosrydaTh TpeACTaBICHHE O TEOMETPUH KakK O
pa3BHBarOIICHCS HayKe, UCCIIEAYIOIIEH
OKpYXKAIOIIUKA MU, CBS3aHHOW C peallbHBIMU|
00BEKTaMHU,
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IIOMOTalOIIe pElIUTh pEabHblE >KU3HEHHBIE
CUTYaLlUU O POJIH

CTEPEOMETPUU B PAa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U AHAJTU3UPOBATH YTBEPKACHUS C
LIEJIbIO BBISBIICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

Hccnenosath IIOCTPOCHHBIE MOJIEJIH.
Hcnonb3oBath uppoBbIE pECypChl

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

Jara npoBeneHust

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

ITnan

dakr

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE MpaBuUiia U300pa’KeHUs
Ha pPHUCYHKE IUIOCKOCTH,
napajuleNIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

2.09

https://resh.edu.ru/

TlousTis CTCPCOMCTPHUU: TOYKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.
OcCHOBHBIC TIpaBWJIa H300paKCHUS
Ha PHUCYHKE TUIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

5.09

[onsTus: nepeceKarouecs
IJI0CKOCTH, nepeceKarouecs
npsimast u MJIOCKOCTH;
MIOJIYIPOCTPAHCTBO

5.09

IlonsTus: MNEPCCCKAr0IMUCCA
IIJIOCKOCTH, MMEPECCKArOIMUCCs
InpsaMas u IIJIOCKOCTD,
IOJIYIIPOCTPAHCTBO

9.09

MHOFOFpaHHI/IKI/I, I/I306pa)KeHI/Ie
HpOCTCfII.HPIX MPOCTPaHCTBCHHBIX

¢buryp, HECYIIECTBYIOITHX
00BEKTOB

12.09

MHOFOFpaHHI/IKI/I, I/1306pa)KCHI/IC
HpOCTCfII.HPIX MPOCTPaHCTBCHHBIX

¢uryp, HECYUIECTBYIOLIUX

12.09
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00BEKTOB

AKCHOMBI CTEpEOMETPUH U TIEPBBIE
CJIEJICTBMS U3 HUX

16.09

AKCHOMBI CTEpPEOMETPUM U IIEPBBIE
CJIEJICTBMS U3 HUX

19.09

AXCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBuss w3  HuX. CrocoObl
3aJlaHUsl TPSIMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE. O6o3Ha4yeHUS
MPSIMBIX U IJIOCKOCTEN

19.09

10

N300paxkenue ceyeHui mupamuibl,
Ky0a U MPU3MbI, KOTOPbIE MPOXOJAAT
yepe3 wux peopa. UzoOpaxkenne
MEPECCUCHUA IMOJIYYCHHBIX
TJTIOCKOCTEH. PackpamvBanue
MOCTPOCHHBIX CEYEHUU pPa3HBIMU
1[BETaMU

23.09

11

N3obpaxenne ceuyeHUN MUpaMU/IbI,
Ky0a U MPU3MBbI, KOTOPbIE MPOXOJAT
yepe3 wux peéopa. MzoOpaxkeHwue
nepeceyeHust MOJTy4YEHHBIX
IJTIOCKOCTEH. PackpamuBanue
MIOCTPOCHHBIX CEUYEHUU Pa3HBIMU
[[BETaMU

26.09

12

N300paxkenue cedyeHuid mupamujbl,
Ky0a U MPU3MBbI, KOTOPbIE MPOXOAAT
yepe3 wux peéopa. MzoOpakeHwue
nepeceyeHust MOJIy4E€HHBIX
IIJIOCKOCTEM. PackpamnBanue
MIOCTPOEHHBIX CEYEHUH pa3HBIMU
I[BETAMHU

26.09

13

N3o00pakeHne cedeHuid Mupamuibl,
Ky0a ¥ MPU3MBI, KOTOPbIE MPOXOJSAT

30.09
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gepes wux pédbpa. M3obpaxkeHnue
MEpCCCUCHUA IMOJIYYCHHBIX
IIJIOCKOCTEM. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHbIMHA
IBETaMu

14

Meron cnegoB ISl MOCTPOCHHUS
CEUEeHUU

3.10

15

Meron cnenoB IS MOCTPOEHUS
ceueHuil. CBoiicTBa mnepecedyeHuit
MPSIMBIX U MJIOCKOCTEN

3.10

16

Meton cnemoB JUIS  MOCTPOEHUS
ceueHuil. CBoiicTBa mnepecevyeHui
MPSMBIX U MJIOCKOCTEN

7.10

17

[TocTpoenne ceueHnii B nupamuzie,
Ky0Oe mo TpéMm Toukam Ha pEOpax.
Co31aHue BBIHOCHBIX YEpPTEXKEH M
3aMyUCh IIaroB MOCTPOCHUS

10.10

18

[TocTpoeHne ceueHnili B nupamuzie,
Ky0Oe mo TpéMm Toukam Ha pEOpax.
Co3gaHue BBIHOCHBIX YEPTEXEH U
3aMuch M1aroB NOCTPOEHUS

10.10

19

[TocTpoenne ceueHuit B nupamuzie,
KyOe mo TpéM TouykaM Ha péOpax.
Co3aHue BBIHOCHBIX YepTEeXKeH U
3aMuch M1aroB NOCTPOCHUS

14.10

20

[TocTpoenue ceuyeHuit B mupaMuse,
KyOe mo TpéM ToukaM Ha pEOpax.
Co31aHue BBIHOCHBIX 4YepTexe u
3aIUCh 1IAr0B MOCTPOEHUS

17.10

21

IToBTOpEHNE TUTAHUMETPHH:
Teopema 0 mHpONOPLUOHAIBHBIX
orpeskax. [logobue TpeyroJbHIUKOB

17.10

22

HOBTOpCHI/IC IIAaHUMCTPHHU:

21.10
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Teopema Menenas. Pacuersl B
CCUCHUAX HAa BBIHOCHBIX YCPTCIKAX.
Hcropus pa3sButus IJIaHUMETPUH U
CTEPEOMETPUU

23

KourponpHas pabora "AKCHOMBEI
p p
crepeomerpun. Ceuenus"

24.10

24

B3anMHOe pacnosnoxkeHue MpsMbIX
B rpocTpaHcTBe. CKpelmBaronecs
IpsIMBIE. [Ipu3Haku
CKpEILMBAIOIINXCS MPSIMBIX.
[TapamnensHbie IpsIMbIE B
MIPOCTPAHCTBE

24.10

25

TeopemMa o0 CyllecCTBOBaHUU U
€MHCTBEHHOCTH psAMOM
MapajuieIbHOM  JTaHHOW  MPSIMOW,
MPOXOASIIEH yepes TOYKY
MPOCTPAHCTBA WU HE JEXKalled Ha
JAHHOW  TPsIMOM. Jlemma o
[IEPECCUCHHUH napajuieIbHbIX
MPSIMBIX IJIOCKOCTBIO

7.11

26

[lapamienbHOCTh TpeX MPSIMBIX.
Teopema o Tpéx mapaIeNbHbIX
MPSMBIX. Teopema 0
CKPEIMBAIOIIUXCSI MPSMBIX

7.11

27

[TapamensHO€  TPOEKTHUPOBAHME.
OCHOBHBIC CBOMCTBa
MapajuieIJbHOTO  ITPOCKTHUPOBAHMS.
N3o0paxkenue pasHeix Quryp B
napajuieIbHON IPOEKIINH

1111

28

lenTpanpHas mnpoekuus. Yroa ¢
COHAIpPaBJICHHBIMU CTOPOHAMH.
Yron Mexy NpsIMbIMU

1411

29

3&,[[&‘11/1 Ha  J0Ka3aTCJIbCTBO )4

1411
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UCCIIEIOBAaHUE, CBSA3aHHbIE c
pacIoyNoKEeHUEM PSMBIX B
IIPOCTPAHCTBE

[ToHATHA: MapaIeNbHOCTD NPSIMOU
U IUIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak mapamieNbHOCTH HPSIMOU

30 . 18.11
u IIJIOCKOCTH. CaoiicTBa
[apaJljIeIbHOCTH IpsAMON u
TUTIOCKOCTH
I'eomerpuueckue 3a7a4un Ha
BBIUMCIIEHUE W  JIOKA3aTelIbCTBO,
31 CBSI3aHHBIE C TAPaUIEIHLHOCTHIO 21.11
MIPSAMBIX " IIJIOCKOCTEN B
MIPOCTPAHCTBE
[Toctpoenne CEYeHU4,
MPOXOJALIEr0o  4epe3  JaHHYIO
32 IPSMYIO Ha YepTeKe u 21.11
MapajyIeIbHOTO  JIPYrOM  MPSIMOiA.
Pacuér oTHOIIEHMI
[MapannensHas MIPOEKIINS,
MpUMEHEHHE Ui [OCTPOCHHS
33 CEUYCHHMI KyOa M mapajuesIeIuIe/a. 25.11
ColicTBa mapajuienenunena "
MIPU3MBI
[TapannensHbie MJIOCKOCTH.
34 [Ipu3Hakyu mMapaenbHOCTH JBYX 28.11
IIJIOCKOCTEMN
Teopema o0 mapannenbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
35 IpOXOJAUIE 4Yepe3 TOuKy, He 28.11
MPUHAIICKAITYIO JAaHHOM
TJIOCKOCTH U CIIEACTBHSI U3 HE
36 CaoiicTBa napajuIeIbHbIX 212
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IUIOCKOCTEH: O MapajlIeIbHOCTH
IIPAMBIX MepeCCUCHUA npu
IIEPECEYCHUN MBYX ITapajlIeiIbHBIX
IIJIOCKOCTEHN TPETheU

CaoiicTBa napajuleIbHbIX
IIJIOCKOCTEH: 00 OTpe3Kax
napajuIeabHbIX MPSIMBIX,

37 3aKJTFOUEHHBIX MEXTY 5.12
MapajieIbHBIMA  TUIOCKOCTSIMH; O
IIEPECCYCHUM IMPSAMOM € JBYyMs
napajuIeIbHBIMA TUTOCKOCTSIMH

38 [ToBTopenue: Teopema Iludaropa 512
Ha IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS 9.12
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40 CpoiicTBa Ky0a W MPSAMOYTOJIBLHOTO 1212
napajuiesienuneaa
Brruncnenue aiamH oTpe3koB B KyOe

41 u MPSMOYTOJIBHOM 12.12
napajuieNienumnesie
[lepieHAMKYASAPHOCTh TPSIMOK U

42 IJIOCKOCTH. HpI/IS:HaK 16.12
MEPHEeHIUKYIAPHOCTH TPSIMON H
TJI0CKOCTH
[lepnieHIUKYIAPHOCTh MPSAMON U

43 MJIOCKOCTH. HpI/I:?.HaK 19.12
NEPIEHAUKYIAPHOCTH TPAMOH |
IJIOCKOCTH
Teopema o0 cCyliecTBOBaHMH U
€IMHCTBEHHOCTH psIMOii,

44 IPOXOALIEH qyepes TOUYKY 19.12
MPOCTPAHCTBA u

HepHCHHHKyHHpHOﬁ K IIJIOCKOCTH
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45

[Inockocty M NEPIEHAUKYISPHBIC
VM IIpsIMbIE€ B MHOTOI'PAHHHUKAX

23.12

46

[InockocTn M NEpPIEHIUKYISIPHBIE
VM IIPsIMbIE B MHOTOI'PAHHHUKAX

26.12

47

[lepnenukynssp ¥ HaKJIOHHAs.
ITocTpoenne mnepneHauKymIsapa U3
TOYKH Ha MPSIMYIO

26.12

48

[lepnennukynap ¥  HakJIOHHasl.
[TocTpoenne mnepneHauKymnsapa u3
TOYKH Ha MPSIMYIO

9.01

49

Teopema 0 Tpéx nmepneHAUKYIApax
(npsimast u oOpatHas)

9.01

50

Teopema 0 Tpéx nmepneHAUKYIApax
(npsimast u oOpatHas)

13.01

51

Yron MeXay CKpemHBaIOUIAMUCS
MIPSIMBIMHU

16.01

52

[Touck MEePIEeHIUKYISIPHBIX
MPSIMBIX C MIOMOIIBIO
MEPIEeHIUKYISIPHBIX MIIOCKOCTEH

16.01

53

OptoroHanbHOE IPOEKTUPOBAHUE

20.01

54

[Toctpoenue CEUCHMI KyOa,
MPU3MBI, MPABUIBHON MHUpPaAMUIbI C
MTOMOIIBIO OpPTOTOHANLHOM
MIPOEKIINU

23.01

55

ITocTpoenue CEYEHUN KyOa,
IIPU3MBI, NIPABUIBHON NMHUpaMUIbI C
IIOMOIIBIO OpPTOTOHAJIBLHON
IIPOECKLIUU

23.01

56

CuMmerpuss B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIJIOCKOCTH.
[Inockoctn CUMMeTpUI B
MHOTOI'paHHHKaX

27.01
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57

IIpusnak MEPIEHAUKYIAPHOCTH
IIPSIMOM U INIOCKOCTH KaK CJIEJICTBUE
CUMMETpUHU

30.01

58

[IpaBunbHbIC MHOTOTPaHHHKHU.
Pacuér paccTosiHMil OT TOYKH 10
IUIOCKOCTH

30.01

59

[IpaBunbHbIC MHOTOTPaHHUKH.
Pacuér paccTosiHMil OT TOYKH 10
IJI0CKOCTH

3.02

60

CriocoOsl OIYCTHUTb
MePIEeHIUKYIISAPBL: CUMMETpUSI,
CABUI TOYKM M0 NapaJUIeIbHOU
pSAIMOM

6.02

61

CrBur no HenapaywIeIbHOW IPSIMOH,
W3MEHEHUE PACCTOSHUI

6.02

62

KontponpHas pabora "BzammHoe
pacnosoxxeHue MPSIMBIX u
IJTOCKOCTEHN B MpOCTpaHcTBE"

10.02

63

[ToBTOpEHMeE: yroJ MEXIy
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B MPOU3BOJIHLHOM
TPEYroJibHUKE, TeOpeMa KOCUHYCOB

13.02

64

[ToBTOpEHUE: yroa MEXy
CKPELIMBAIOIUMUCS TPSAMBIMU B
IIPOCTPAHCTBE

13.02

65

FGOMeTpI/I‘-ICCKI/IC MCTOAbI
BBIYHUCIICHUSA yI'JIa MCXKAY NPAMbBIMU
B MHOT'OTpaHHHKAX

17.02

66

JByrpannbii  yron.  CBOMCTBO
JIMHENHBIX YTJI0OB IBYTPAaHHOTO yIia

20.02

67

HepHeH,[[I/IKyJ'IﬂpHBIC IJIOCKOCTH.
CsoiicTBa B3aMMHO
NECPpHICHAUKYIIAPHBIX IUIOCKOCTEH

20.02
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68

IIpusnak MEPIEHIUKYIIAPHOCTU
IJIOCKOCTEH; TeopeMa O MNpsAMOU
IIEpECeYeHNs] JIByX IUIOCKOCTEH
MEPIEHINKYIAPHBIX TpeThen
IUIOCKOCTH

24.02

69

[IpsAMOYrobHBIN NapasuIeIICNIET;
Ky0; U3MEPEHMUS, CBONCTBA
IPSIMOYTOJIBHOTO ITapaJUICIEIUIEea

27.02

70

Teopema 0 JIMaroHaan
MPAMOYTOJIBHOTO MapaJiIeIenuIe a
U CJIEJICTBHE U3 HEE

27.02

71

CrepeomMeTpuyeCcKre U MPUKIIAIHbIE
3a7a4M, CBA3aHHBIE CO B3aMMHBIM
pacnoyoKeHueM MPSAMBIX u
IJIOCKOCTH

2.03

72

[ToBTOpEHME: CKPEIIUBAIOIIHAECS
MpsIMbIC, TapajlIeIbHBIC TUIOCKOCTH
B CTaHJIAPTHBIX MHOTOIPAHHUKAX

5.03

73

[Tapa napauienbHbIX INIOCKOCTEN HA
CKpPEILUBAIOIIUXCS MPSIMBIX,
paccrosiHue MEXIY
CKPEILMBAIOIIUMHUCA TPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

5.03

74

Paccrosnue oT TOYKH a0
INIOCKOCTHU, pACCTOAHHUC OT HpHMOﬁ
J0 IINIOCKOCTH

9.03

75

Beluncnenue paccTOSTHUN MEXIYy
CKpELIUBAOIIMMUCA TPSIMBIMA €
IIOMOILIBIO NEPIEHANKYIAPHON
IIJIOCKOCTH

12.03

76

TpéXrpaHHblli yroJy, HEPAaBEHCTBA
JUIsL TPEXTPaHHBIX yIioB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB H

12.03
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CUHYCOB JUIsl TPEXTPAHHOIO YIJIa

DneMeHTbI cepuueckoit

77 TeOMETPUH: TreoJie3nuecKkue JuHum | 1 16.03
Ha 3emiie

78 KOHTpOJII)Hav,'ﬂ pabora "VYriael wu 1 1903
paccTostHUS

R L

o | Mwawm | Buw e

B o, Mpmnaar s 204
[Ipssmoint NapajuienenuIen,

82 NPSIMOYTOJIBHBIN Tmapaenenumesn, | 1 6.04
KyO
Beimykiisie MHOTOT PaHHHKH.

83 Teop}élefa Diinepa P 1 9.04
Beimykiisie MHOTOTPaHHHKH.

84 Teopema Oiinepa. IlpaBmwibHble u | 1 9.04
MOJTIYTIPaBHIIbHBIE MHOTOTPAHHUKH

| Koo e

86 [ToHsiTHE BEKTOpA HA TIIOCKOCTH U B 1 16.04
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 16.04

88 Pa3nocTh BekTOpOB 1 20.04

89 [IpaBuio napauienenunena 1 23.04

90 YMHOK€EHHE BEKTOPa Ha YHUCIIO 1 23.04
Paznoxenue BekTopa 1o 0Oasucy

91 TpEX BEKTOPOB, He Jexamux B | 1 27.04
OJTHOM TIOCKOCTH

92 CkansipHO€ POU3BEJICHUE 1 30.04
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Beruucnenue yria MEXKIY

93 BEKTOpPaMHU B IIPOCTPAHCTBE ! 30.04
94 [IpocTeiimme 3a1a4u ¢ BEKTOpAMHU 1 4.05
95 [Tpocreiimue 3a1a4n ¢ BEKTOpaMH 1 7.05
96 [Tpocreiimme 3a1a4n ¢ BEKTOpaMH 1 1 7.05
97 [TpocTeitmme 3a7a4u ¢ BEKTOpAMHU 1 11.05
98 O6o6uuleHHe W CHCTeMaTH3alWsd | 4 14.05
3HAHHI
99 O6o611vleHHe W CHCTeMaTH3alWsd | 4 14.05
3HAHHUH
100 Hrorosas koHTpoJbHAs paboTa 1 21.05
101 Hrorosas koHTpoJbHAs paboTa 1 21.05
102- O000menne W CcHUCTEMAaTH3alAs 1 18.05-
105 3HaAHUH 28.05
OBUIEE KOJIMYECTBO YACOB 11O 105 18

I[TPOTPAMME
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11 KJIACC

Hasanue pasnpena Kommnuectso OCHOBHBIE BU/IbI IEATEIBHOCTH YHALUXCS
(Temnl) Kypca 4acoB OcHOBHOE coIep)KaHNe
AHanuTu4eckas reoMeTpust 15 [IoBTOpEHUE: KOOpAMHATBI BEKTOpa Ha AKTyaJln31upoBaTh (dakThbl u METO/Ib]

MJIOCKOCTH U B TIPOCTPAHCTBE,

CKaJIIpHOE  TPOU3BEJCHHE  BEKTOPOB,
BBIYUCIICHHE Vyria MEXIy BEKTOpaMU B
IIPOCTPAHCTBE. VYpaBHeHHE IPsIMOH,
MIPOXOJALIEN Yepes3 JIBE TOUKH.

VYpaBHEHHE TMIOCKOCTH, HOpMajb, yYpaBHEHUE
MJIOCKOCTH B OTPE3Kax.

Bekropnoe MIPOU3BEJCHNUE. JIuneitnbie)
HEPaBEHCTBA, JTUHEHHOE POrPaMMHUPOBaHUE.
AHanuTudyeckne MeTOoAbl pacuéra  yria
MEXIAy MNpSIMBIMH W  IUJIOCKOCTSIMU B
MHOTOrpaHHUKax. PopMmyna paccTOSHUS OT
TOYKH JI0 MJIOCKOCTH

B KOOpJIMHATaX.

Haxoxnenue paccTosiHMid OT TOYKH JI0
IUIOCKOCTH B KyOe U TpaBUIbHOU
nupamuie

IJIAHUMETPUH, PEIEBAHTHBIE TEME, MPOBOJUTH
aHAJIOTHM.
CBOUTHh JCUCTBUA C BEKTOpaMHU K

AHaAJIOTUYHBIM }ICI\/'ICTB HiAM C nux
KOOpAUHATaMH.
Bcnomuants olpeaereHue CKQJISIPHOTO,

YMHOEHUS U €r0 CBOMCTBA.

BbrancasiTh C MOMOUIBIO CKAISIPHOTO YMHOKEHHUS
JUIMHBl ~ BEKTOPOB, YIJbl  MEXIY HHUMH,
yCTaHaBJIMBATh EPIEHIUKYIIPHOCTh BEKTOPOB.
BbIBoUTh ypaBHEHHE IUIOCKOCTH U (POpMyTy
PacCTOSIHUA OT TOUKU

JI0 TUIOCKOCTH.

Pemate 3apmaum, coueras KOOPAMHATHBIA U
BEKTOPHBIA MeTonbl. IIpoBOaUTH JlorHYecKH
KOPPEKTHbIE JI0Ka3aTeIbHbIE PaCCYKICHUS

IpU pElIeHUH TIeOMEeTPUYECKUX 3aJad Ha
IPUMEHEHHE  BEKTOPHO-  KOOPAMHATHOIO
MeToJa.
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AHanu3upoBaTh © MOJEIUMPOBATH Ha
S3bIKE TEOMETPUM PEATbHBIE CUTYaIIUH,
CBSI3aHHBIC BEKTOPAMHU M KOOPAMHATAMHU.
UccnenoBaTth NOCTPOEHHBIE MOJIETH, B TOM
YUCJI€ W C HCIOJb30BAaHUEM ammapara
anreOpsl.
Ucnonb3oBarh
MIPOTPAMMBI.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MaTEMaTHKU

KOMITIBIOTCPHBIC

[ToBTOpenue, o0oOmEeHNE U
cUCTEMAaTH3alusI 3HAaHUN

15

CeueHusi MHOTOTPaHHUKOB:

CTaHJapTHbIE MHOTOTPAaHHUKHU, METOJ CJIEJOB,
CTaHJapTHbIE MJI0CKOCTH, nepeceyeHus|
psIMBIX U TUI0cKoCTel. [lapannensHbie npsaMble
U IUIOCKOCTU: TMapalljie/IbHbIE CEYeHUs], pacyET
OTHOIICHHH, YTIIbl MEXIY CKPEIIUBAIOIIUMHUCS
PSIMBIMHU.

[leprienauKynsipHbIE TPSIMbIE U MIOCKOCTH:
CTaHJApPTHBIE TMaphl MEPIEHINKYIIPHBIX
IUIOCKOCTEl W TpSAMBIX, CHMMETPUU
MHOTOTPaHHHKOB,  TeopemMa O  TpEéx
NEePIEeHIUKYISApaX, BHIYUCICHUS JUINH

CTpOoUTh CEeUEHHUS.

Pemarp crepeoMeTpuveckre 3amadd  Ha
JI0Ka3aTeIbCTBO MaTeEMaTHYECKUX
OTHOIIIECHUH, HAXO0XKIECHUE
TCOMETPHYCCKUX BEJIUYHMH (IJIMH, YIJIOB,
riomasei, o0bEMOB).

Hcrnonws3oBaTh IIpu PCUICHUH
CTEPCOMETPUUCCKUX 3aaa4

IIAHUMCTPHUYICCKHC (baKTBI u MCTO/BI.
HpOBO,I[I/ITB JIOTHUYCCKH KOPPCKTHBLIC

AO0Ka34aTCJIbHBIC PACCYKIACHU
IIpHU pCHICHUHN CTCPCOMCTPUUCCKUX 3a/laq.
CpaBHI/IBaTB " aHAJIM3UPOBATH
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B MHOrorpaHsukax. IloBropenue:
TUTOIIATH MHOTOYT'OJIbHUKOB,
bopMyITBI TUTSt TJIOIIAIEH,
cooOpakeHus T0100u.

[Mnomamu  cedeHWid  MHOTOTPAHHUKOB:
IUTOINAZM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUSI 1101001

PCaJIbHBIC CUTyaluuu n BBISBJIATD
BO3MOXXHOCTb €€ MOJEIUpPOBAHUA Ha
A3bIKE T€OMETPHH.

MopennpoBaTe peajbHYI0 CHTYyalUI0 Ha
A3BIKE reOMETpUU u HCCIIEI0BATh
IIOCTPOCHHBIE MOJENIH, B TOM 4YHCIE U C
HCIO0JIb30BAHNEM amrapara anreOpsl.
Hcronp30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI
IIpU pelIeHnH 3aa4

O6bEM MHOTOTpaHHHUKA

17

O6béM  Tema. OO0BEM  NPAMOYTOJBLHOTO
napajienenuena. 3aaadu

00 yaBoeHWHW KyOa, O KBagparype KyoOa; o
TPUCEKIUH yTa.

CrepeomeTpuyeckue 3aa4H,
CBSI3aHHBIE C 00BEMOM

IPSIMOYTOJIbHOTO MapasuleNenune/a.
[Tpuxnagneie 3ajayu, CBS3aHHBIE C
BbIUHCIICHEM 00bEMa

IPSIMOYTOJIBHOTO napasuieNienunena.
OO0BEM MPSAMOIA TPU3MBIL.
CrepeoMeTpruecKkue 3aqadd, CBSI3aHHBIE C
BBIUHCIICHHEM OOBEMOB MPSIMON MPU3MBIL.
[Ipuknanueie 3aa4u, cBI3aHHBIE C 00BEMOM
MPSMOU MPU3MBI.

CBoOOMHO  omepupoBaTh  MOHSTHSIMU:
00bE€M Tema, O0O0BEM MPSIMOYTOJHHOTO
napasuieNnenunesia.

®opmynupoBaTh ~ OCHOBHBIE  CBOMCTBA
00BEMOB.

Jloxa3piBaTh ~ TeOpeMy 00  oOBEME

MPSAMOYTOJIbHOTO napasuiesienumena,
CJIIEICTBUS U3 HEE.
Pa3zpesath MHOTOTPAHHUKH,

NEpCKIagbIBaTh 4aCTH.

Pemarn CTCPCOMECTPHUUYCCKHUC 3ala4r, CBA3AHHDBIC]
C BBIYHCIIEHHEM O00BEMA MMpsAMOYT'OJIbHOT'O
mapauiCiCiuIicaa, rmpu3mMnl.

CpaBHI/IBaTB U aHAJIM3HUPOBATb YTBCPIKIACHUA C
O ECJIbIO BBIABJICHUA
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Brrancnenue 00bEMOB Ten

C TIOMOIIBI0 OINpeAENEHHOr0 HMHTErpaja.
OO0bEM HaKIIOHHOW NTPU3MBIL, TUPAMU/IBL.
@®opmyna  o0bémMa  mHpamMuibl.
OtHomieHne 0O0OBEMOB THpaMUI C

OOLIUM YTJIOM.

CrepeoMeTpuueckue 3ajaud, CBSI3aHHBIE C
00BbEMaMU HAaKJIOHHOM NMPU3MBI, TUPAMU/IbI.
[IpuknagHeie 3a7a4u O TEME

«O0OBEMEI  Tel», CBI3aHHBIE C OOBEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIbI.

[Ipumenenne 00BEMOB. Beruucnenue)
PaccTOSHUS JI0 TII0CKOCTH

JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX pacCyXJICHUMN.
AHanmu3upoBaTh W MOJCIUPOBATH HA
SI3BIKE TEOMETPHH PeabHbIC CHTYAIIHUH,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJTBHOTO
MIPU3MBI, TUPAMH/TBL.
UccnenoBaTh MOCTPOEHHBIE MOJIETH, B TOM
Yyucle W C HCIOJb30BAaHWEM armapara
anreOpsl.

BeBoauTh OCHOBHYIO HWHTETPATBHYIO
bopMyITy JUTSI BBIYUCIICHUS 00BEMOB TEJI.
Joka3eiBaTh TeOpeMy 00 o00BEme
HAKJIOHHOH TIpU3MBI Ha TIpUMeEpe
TPEYTroJIbHON MPU3MBI U

JUTSL TPOU3BOJILHOM HPU3MBI.

Jloka3eiBaTh TeopeMy: 00 00BbEME MHUpPaMUIbI,
dbopMyIMpOBaTh CIEACTBUS €3 Hee: O00bEM
yceu€HHO nupamuabl. BeiBoguts hopmyny s
BBIYHCIICHUS 00bEMOB YCEUEHHON MUPAMMU/IBI

napajmjieacnumncia,

Tena Bpamenus

24

Hunmaapudeckas MIOBEPXHOCTb,
oOpazyromiue WIHHIPUYECKON
MOBEPXHOCTH.

CBoOoaHO OTIepHUpoOBaTh HOHSTHSMH:
IWIMHIPUYECKasl TTOBEPXHOCTh,  IIMJIMHJP.
N3yuaTh criocoObl
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Humuugp. IlpsMoil KpyroBoM LWIJIMHID.
[Imomans NOBEPXHOCTH LIMIIMHAPA.

Konnueckas [IOBEPXHOCTD,
00pazyromnne KOHUIEeCKOM

noBepxHoctu. Konyc. Ceuenune KoHyca
IUIOCKOCTBIO,  MapajyielbHOW  IIOCKOCTH
OCHOBAaHMUS. VY ceu€HHslit KOHYC.
N3obpaxenne KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Inomans OOKOBOM MOBEPXHOCTH M IOJIHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpruyecKue 3a1aun

Ha JIOKa3aTeJIbCTBO M BBIYHCIICHHUE,
TIOCTPOEHUEM ceueHnu WJINHIPA,
KOHYca.

[Ipuknannpie 3amaun, CBS3aHHBIE C
HWIAHAPOM.

Cdepa u mrap.

[Tepeceuenue cdepsol u mapa

¢ miockocteio. Kacanuwe mapa u cdepbl
IUIOCKOCTBIO. By u n3obpaxenue mapa.
VYpaBuenne coeprl. [lmomans chepbr u e
yacTei.

Cummetpus cdepsl U mapa.

MOJIy4CHUA I_[I/IJII/IHI[pI/ILIeCKOf/'I
MOBCPXHOCTHU, HUJIMHAPA.

MN3o0paxkaTh IMWIMHAP W  €r0  CEUCHMUS|
TUIOCKOCTBIO.

CB00OO1HO OIIEpUpPOBATH MOHSTUSIMHU:
KOHHMYECKasi MOBEPXHOCTb, KOHYC, YCCUEHHBIN
KOHYC. N3yuare  cmocoObl  moOmyuYeHUs
KOHMYECKOU MIOBEPXHOCTH, KOHYCA.

N3o0pakaTh KOHYC W €ro CeueHus

IUIOCKOCTBIO, TPOXOJsIIeld 4Yepe3 ochb, U
IIJIOCKOCTBIO, NEPIEHANKYIAPHON

K OCH.

BeiBomute  opmynbl  JUIST  BBIYMCTICHUS
OOKOBOW W TIOJIHOM TOBEPXHOCTEH Tei
BpaiieHus. Pemars

CTEPEOMETPUUYECKHE 3aJauyM, CBS3aHHBIE C
TE€JaMU BpAILLECHUs, HAXOXJACHHEM IUIOLIAIN
OOKOBOM U MOJTHOM TOBEPXHOCTH, TOCTPOCHUEM
CEYCHUH.

Hcnonp3oBarh  Hpu  pewmieHuH  3ajad
IUTAaHUMETpUYecKre  (akThl M METOJBL
CpaBHMBATh U aHATIM3UPOBATH YTBEPKIACHUS C
LEJIbI0 BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUN.
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Crepeomerpuueckue 3a1aun

Ha  JIOKa3aTelIbCTBO M BBIYUCIICHHUE,
CBSI3aHHBIE CcO  cdepod ©  IIApOM,
IIOCTPOECHUEM UX CEYEHHU IIOCKOCTBIO.
[Ipukinagneie 3amadu, CBS3aHHBIE CO
ctepoit u mapom.

[loBTOpEHHE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIICHHS B
OKPYXHOCTH, CTaHJapTHbHIC

o 100Ms.

Paznuunple KOMOMHAIIMKM TEJ BpAIICHHS U
MHOTOTPaHHUKOB.

3agaun 1o Teme «Tema W MOBEPXHOCTH
BpAIICHUSI

AHanu3upoBaTh M MOJAEIUPOBATH Ha

A3bIKE T€OMETPUU peabHbIE CUTYALIUH,
CBSA3aHHbIE C KOHYCOM U LIWJIMHJPOM.
UccnenoBats NOCTPOCHHBIE MOJENH, B TOM
qucie M C WCIOJIb30BAaHHWEM amrmapara
anreOpel  AKTyanusupoBaTth (akTel U
METO/bl  IUIAHUMETPHUM,  pEJIeBaHTHbIE
TeMe, IPOBOJIUTH aHAJIOTUH.

CBoOOIHO omepupoBaTh MOHATUSAMU: cdepa U
miap, LEeHTp, paauyc, tuameTp cepsl U mapa.
HccnenoBaTh B3aMMHOE pacioioskeHue chepbl U
MJIOCKOCTH.

@opMyIHpOBATH OIIPEACTICHHE

KacaTeJbHOU IUIOCKOCTH K cdepe. [loka3biBaTh
TEOpEMBbI O CBOMCTBE W MPU3HAKE KacaTeIbHOM
IUIOCKOCTH.

BeiBomuTh  opMyny sl BBIUMCIICHUS
miomanu chepel uyepe3 paamyc Cdepsl.
Pemratp CTEPEOMETPUICCKUE 3aauu,
CBs3aHHBIE Cco  chepod ®m  1IApoM,

HaxOoXJIeHWeM TuIomaau cepbl u e€ yactew,
MMOCTPOCHUEM CeUeHU cheprl  mapa.

89



AHanu3upoBaTh M MOJAEIUPOBATH Ha
A3bIKE TEOMETPUU peabHbIE CUTYALIUH,
CBsI3aHHBIE C IApOM U C(Hepoi.

Pemarp mpocthle 3amauM, B KOTOPBIX
¢urypupyror KOMOUMHAIMU TeJl BPALLEHUS U
MHOTOTPaHHHUKOB.

Hcnonp3oBaTh mpu  pelieHud  3ajad,
CBSI3aHHBIX CO  cpepod U  IIAPOM,
IUIAaHUMETPUYECKHEe (akThl U METObI.
Pemars CTepeOMETpUUIECKUE 3a7a4y,
CBSI3aHHbBIE c TeJTaMHU BpaIlIeHHUs,
MIOCTPOCHUEM CEUYEHHWI TeNl BpalleHus, ¢
KOMOMHAIUSIMU TeN BpaIleHUs u
MHOTOTPaHHHUKOB.

[TpoBoauThH JIOTUYECKH KOPPEKTHBIE)
JIOKa3aTeNbHbIE PACCYHKACHUS

OpyU  pelIeHHH  TeOMEeTpUYeCKUX  3ajad,
CBSI3aHHBIX c MEePIEeHIUKYISIPHOCTHIO
IIJIOCKOCTEH.

AHanu3upoBaTh M MOJEIUPOBATH Ha SA3BIKE
reOMETPUH peaibHbIE CUTYalluH, CBSI3aHHBIE C
MHOTOTpaHHUKaMHU.

HccnenoBaTh NOCTPOEHHBIE MOAETH, B TOM
yuclie M C WHCIOJIb30BAaHUEM armmapara
anreOpsI
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[Inomanu MOBEpXHOCTH H
00BEMBI KPYTIIBIX TEJ

O6bEm munpa. Teopema

00 o0béme mpsmoro mmiauHApa. Ilmomaau
OOKOBOM M MOJHOM MOBEPXHOCTH LIMJIUHIPA.
Brruucnenue 066EMOB Tel

c MTOMOIIIBO OMPENEIIEHHOTO
uHTerpana. O0bEM konyca. [lnomanu

OOKOBOM U TIOJIHOM TOBEPXHOCTH

KOHYCA.

CrepeoMeTpHYeCKHE 3aJ[aud, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMITHH/Ipa, KOHYCA.
[Mpuxnagapie 3agaun Mo TemMe «OOBEMBI H
IUTONIAIU TTIOBEPXHOCTEN TEJL.

O065bEM mapa u mapoBoro cextopa. Teopema 00
00béme mapa. [omanb cdepsr.
CrepeoMeTprueckue 3aJayd, CBSA3aHHBIE C
BbIUMCIICHUEM OOBEMOB IIapa, IIAPOBOTO
CErMEHTa, IIapOBOTO CEKTOpA.

[TpuxnagHbie 3aa4u O TEME

«OO0BEMBI TEN», CBA3aHHBIC

c oObéMOM mapa W IUIOMAABI0 chepsl.
CootHolieHus MEeXIy TUIOIIAASIMU
MOBEPXHOCTEH ¥ 00BbEMaMHK TI0TI00HBIX

CB00OIHO OTIEPUPOBATH MOHATHAMU: 00BEM
Tena, Ionaib HOBEPXHOCTH.
@opMyJIMpOBAaTH  OCHOBHBIE  CBOWCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMBI: 00 00bEMEe HUITHHIPa; 00
00BEMeE KOHYCA.

BeiBoauth (hopMyiibl [Uis BBIUMCIEHUSI 00BEMA)
YCEUYEHHOTO KOHYcCa.

UccnenoBaTh MOCTPOEHHBIE MOJIETH, B TOM
yhclie M € MCIOJb30BAHUEM aIlmapara
anreOpsl.

3HaTh BO3MOXKHOCTH pelIeHHs 3ajJad Ha
IIOCTPOCHHE IUPKYJIEM M JIMHEHKOW, O
KJIACCHUUYECKUX Hepa3pelIMMbIX 3a1a4ax.
CB00OOTHO OMEPHPOBATH MOHATUSIMH: IIAPOBOH
CErMEHT, IIapOBOM CIIOH,

IIapOBOM  CEKTOpP, OCHOBAaHME M  BBICOTA|
CEerMeHTa, OCHOBAHME U BBICOTA

1apOBOTO CJIOSI.

BreiBoauth popmyiibl 1715 HaX0kAeHUsT 00BEMOB
1apOBOI'O CErMEHTA,

IapOBOTO  CEKTOpa,  IUIomWaaun  cQepsl.
Jloka3biBaTh TeopeMy 00 00bEMe mapa. PemaTh)
CTEPEOMETPUUECKHE  3aJauyM, CBSA3aHHBIE (|
00BEMOM 111apa, IapOBOTO
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TeJI.
[TomoOHbIe Tenma B mpocTpaHcTBE. V3MeHeHne
o0péma mnpu nonoduu. CrepeoMeTpuuecKue
3a1a4u,

CBsI3aHHbBIE C BBIYHMCIECHUEM OOBEMOB TENI U
MJIOIIAAECH TOBEPXHOCTEN

CEerMEeHTa, IIApOBOr0 CEKTOpa, IUIOMIA/IbIO
chepsl.

CpaBHUBATH U aHAJIU3UPOBATH YTBEPKACHHUS C
LEJIBIO BBISBIICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUMN.

AHanu3upoBaTh M MOJCIHUPOBATH Ha

SI3bIKE TEOMETPUU peabHbIC CUTYaAIIUH,
CBsI3aHHBIE C 00BEMOM

mapa, mapoBOro CErMeHTa, IIApOBOTO CErMEHTA,
TJIOMIA B0 CEpHI.

CB00OHO OmEepUpOBaTh MOHATHEM: IMOJOOHBIE
Teja B MPOCTPAHCTBE.

Breraucnare 00BEMBI TEJI C IIOMOIIBIO
OIIpeAEIEHHOIO UHTETpaIa.

Pemars CTEPEOMETPUYECKHE 3aJ1a4H,
CBA3aHHBIE C  COOTHOLICHUSMHM  MEXKIY

IUIONIAIIMA  TIOBEPXHOCTEH W o0BEMamMu
MOOOHBIX TEIL.

HpOBO,I[I/ITB JIOTNYECKHU KOPPCKTHLIC
JOKa3aTCJIbHBIC PACCYKIACHUA
IIpu pEeUICHUN Ire€OMETPHUICCKUX 3a1a4,

CBSI3aHHBIX C BBIYHCIIEHHEM OOBLEMOB TEN C
MTOMOIIIBIO OTIPEACIEHHOTO
UHTErpajia, HaXO0XICHUEM
MEX1y IO IIMU

COOTHOIIICHUA
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MOBEPXHOCTEH U 00bEMaMU MTOJOOHBIX TEL.
AHanu3upoBaTh U MOJEIUPOBATH Ha
SI3bIKE TEOMETPHUH PEAIbHBIE

CUTyalliM, CBsI3aHHbIE ¢ OoOBEMaMHu W
MMOBEPXHOCTSIMU TET,
Ha  JI0Ka3aTeJIbCTBO M  HAa  HAaXOXICHUE|
r€OMETPUYECKUX BEITUYNH

JIBr>KeHMst

JBwxenust mpoctpancTBa. OTtoOpakeHUsI.
JBmwxenuss u paBeHCTBO Guryp. OOmue
CBOIICTBA NBWKEeHMI. BUIBI IBMKEHHI:
napasuleIbHbIN MEPEHOC, LEHTpaJbHas
CUMMETpUSI, 3e€pKaJIbHasi CUMMETPHS, TOBOPOT,
BOKPYT IIPSIMOM.

[IpeobpazoBanust momobus. [lpsmas u cdepal
Ditnepa.

['eomerpuueckue 3agaud  Ha

PUMEHEHUE IBUKCHUS

[IpumenaTh  mpaBujia  BBIOJIHEHUSA
NEUCTBUI CJIOXKEHHUA W BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA

Ha YUCJIO MPU PEUICHUH 3a/ay.

HaxoauTk KoOpauHaThl BEKTOpA

B JIaHHOM 0a3Hce U CTPOUTH BEKTOP IO €Tro
KOOpJMHATAM.

BcnomuuTth orpeeieHue CKQJISIPHOTO,
YMHO>KEHHS U €ro CBOMCTBA.

BpI4uciisTh ¢ HOMOIIBIO CKAISIPHOTO YMHOKEHHUS]
JUTMHBl ~ BEKTOPOB,  yIJIbl  MEXKJAY HHUMH,
YCTaHABJIMBATh NEPIEHIUKYISIPHOCTh BEKTOPOB.
AHanu3upoBaTh W MOJCIUPOBATH Ha

SI3bIKE TEOMETPHUH PeaibHbIE

CUTYALHH, CBSI3aHHBIE C  (PUBHYECKUMHY|
BEKTOPHBIMU BEJIMYMHAMMU.
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Hcnonn3oBarh I[IpU pCIICHNU 3a/1a4, CBA3aHHBIX C
BEKTOpaMHU

B IMPOCTPAHCTBEC, IMJIAHUMCETPHUYCCKHUC q)aKTI)I H
MCTOBI.

CB00OO1HO OTIEpUpPOBATH MOHATUSIMU:
oToOpakeHHE  MPOCTpaHCTBA Ha  ceods,
JOBHUXXCHUC IMPOCTPAaHCTBA, HCHTpaibHad,
oceBast u 3epKaybHas CUMMETPHH,
napajyieNbHBId  TIEPEeHOC;  PaBEHCTBO U
nogooue duryp.

Jloxa3piBaTh  yTBEpXKJIEHHS O TOM, 4TO
[EHTpaJIbHAs, OCeBAst U 3ePKAJIbHASI CHMMETPHH,
napaieTbHbINA nepeHoc SIBIISTIOTCSI
JIBUKEHUSIMH.  BBIMONHATL  npeoOpa3oBaHus]|
moxoous.

OnepupoBaTh NOHATUSIMU: TpsAMas U cdepa
Diinepa.

Pemarp reoMerpuueckue 3amadd C
MCII0JIb30BAHUEM JIBIKEHUH.

Hcnonp3oBaTh mpu  pelieHUH  3ajad
JBUKEHUS IPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpenue, o6oOImIeHNE U
cucTeMaTH3aIlus 3HaHU I

17

O6o0maroniee MOBTOPEHHE MOHITHI U METOJIOB
Kypca reOMeTpUu
10-11 xiaccoB, cucTeMaTHU3aIUs

Pemate CTCPCOMECTPUYCCKHUEC 3ada4u Ha
JA0Ka3aTCJIbCTBO MaTeMaTU4YCCKUX
0THOH.ICHPII>1, HaXOXICHUC
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3HAHUM.
Hcropus pa3BuTHs CTEPEOMETPUM KaK HAyKH U]
e€ polb B  Pa3BUTHUM  COBPEMEHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

TCOMECTPUUCCKUX BCINYNH (IIJII/IH, YIJIOB,
Iomaaeii, o0bEMOB).

Hcnonbs3oBats pu peuieHuy|
CTEPEOMETPUUYECKUX 3a]1ad IJIAHUMETPUUYECKHE
(dakTsl

U METO/PI.

[TpoBoauTH JIOTUYECKH KOPPEKTHBIE)

JI0Ka3aTeJIbHbIE PACCYXKICHUS
IIPU PELICHUN CTEPEOMETPUYECKUX H
IJITAHUMETPUYECKUX 3a1a4.

CpaBHUBATH " aHAJIM3UPOBaTh
peanbHblE CUTyallud W BBIABIATH
BO3MOXHOCTb €€ MOJEIUpPOBAHUA Ha
A3bIKE TEOMETPUMN.

MonenupoBaTh peaJlbHYIO CUTyallMl0 Ha
A3BIKE  TEOMETPMM M MCCIEN0BATH
IIOCTPOCHHBIE MOJEIH, B TOM YHCJIE U C
MCII0JIb30BAHUEM aImIapara

anreOpsl.

HcnoJip30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI IIPH
pemeHnn 3aznad. [lomydars npezncraBieHue o
F€OMETPUM KaK O pa3BUBAIOILEHCA HaykKe,
UCCIIENYIOIIEN OKPYKAIOIUN MUP, CBSI3aHHOMU C
peaabHbIMU OOBEKTaMH, MMOMOTAIOLIEH peInTh
peasibHbIE
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JKU3HCHHBIC CUTyallun O pOJIK CTCPCOMETPHUU B
pasBUTHN  COBPCMCHHLIX HWHKXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB
1O ITIPOTPAMME
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11 KJIACC

KosmuyecTBo 4acos /laTa npoBeaeHus DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KonTpoJbHbIe IIpakTUyeckue op
n/n Bcero 5 5 I ® o0pa3oBaTe/bHbIE
ThI ThI H KT
pabo pabo Ja a pecypebi
[ToBTopenune Tembl "KoopauHatbl
1 BEKTOpa Ha TIJIOCKOCTH W B | 1
pocTpaHcTBe"
2 [ToBTopenne Ttembr "CkasspHoe 1
IIPOU3BEICHHE BEKTOPOB"
[ToBTOopenne Tembl '"Bblunciienue
3 yria  Mexay ~ Bekropamu B | 1
MIPOCTpaHCTBE"
[ToBTOpenne TeMbl '"YpaBHEHUE
4 MpsIMOM, Tpoxonsmiel yepe3 ase | 1
TOYKH"
5 VYpaBHEeHHE IUIOCKOCTH, HOPMAIb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3KaX
5 VYpaBHEeHHE IUIOCKOCTH, HOPMAIb, 1
ypaBHEHHUE IJIIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 Jluneiinsie HEPABEHCTBA, | 4
JUHEITHOE MPOrpaMMHUPOBAHUE
9 Jluneiinsie HEpaBEHCTBA, | 4
JIMHEWHOE POrpaMMHUPOBaHUE
AHanuTHYeCKUEe METOJbl pacyéra
10 yrima — Mexay — OpsmMeiMu B | 1
MHOTOTPaHHUKAX
AHanmuMTUYECKUEe METOJbl pacuéra
11 yria Mexay IulockocTssMu B | 1
MHOTOTPaHHUKAX
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12

®opmyiia pacCTOSHUSL OT TOYKH 10
TJIOCKOCTH B KOOPJIMHATAX

13

HaxoxneHnue pacCTOSAHUI OT TOUKH
JI0 TUIOCKOCTH B Ky0Oe

14

HaxoxneHnue pacCTOSAHUI OT TOUKH
0 INIOCKOCTM B  IPaBUIBHOHN
nupamuie

15

KonTtponsHas paboTta
"AHanuTHyeckas reoMeTpus’”

16

CeucHus MHOT'OI'PpaHHUKOB:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHU

17

Ceuenus MHOTI'OTPpaHHUKOB: METO/J
CJICI0B

18

CequI/m MHOFOFpaHHI/IKOBZ
CTaHJapTHHIC IUIOCKOCTH,
MepeCceUCHHs MIPSIMBIX n
IUIOCKOCTEH

19

[TapannensHbie NpsIMbIE u
IJIOCKOCTH: napasuiesibHbIe
ceueHus

20

[TapannensHbie npsiMble u
IJIOCKOCTHU: pacy€T OTHOIICHHIMA

21

Hap AJIJICJIBHBIC IpsAMBIC u
IIJIOCKOCTH: YIJIbL MCKIY
CKPCIIUBAOIIUMUCS ITPAMBIMHA

22

[lepnennukynspHbsie TpsMble U
IJIOCKOCTH: CTaHJApTHBIE Mapbl
MEePIEHINKYIISIPHBIX MJIOCKOCTEN U
MPSIMBIX, CUMMETPHUU
MHOTOTPaHHUKOB

23

[leprieHAUKYIApHBIE MpsSIMBIE U
IUIOCKOCTU: TeopemMa O  Tpex
NEepIEHANKYIIpax
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[lepnenuKysIApHBIE IIPSAMBIE U

24 IUIOCKOCTH: BBIYMCIICHHS JITUH B
MHOTOTPaHHUKAX
IToBTOpEHME: IJIOLAN
25 MHOTOYTOJIbHUKOB, (DOPMYIBI JUIS
TIoNIaIel, COOOpaKEHHUS IO I00MS
IToBTOpEHME: IJIOIAIH
26 MHOTOYT'OJIbHUKOB, (OPMYJIbl IS
IO IeH, COOOpaKEeHHsI TOI00US
IToBTOpEHME: IJIOIAIN
27 MHOTOYT'OJIbHUKOB, (OPMYJIbl IS
Ionaien, cooopaxeHusl Mo00ust
[nomanu CE€YEHUM
28 MHOTOTPaHHUKOB: TUTOTIA/IA
MOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpaxKeHUs MOA00HS
IImomanu CeueHuU
29 MHOTOTPaHHHKOB! UIOIIA U
MOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpaxKeHHs MoA00HS
KouTtponbsHas paboTta
30 "[loBTOpEHUe:  MHOTOTPAHHUKH,
CEYEeHHS] MHOTOI'PAHHHUKOB"
O6BéM Tena. O6beM
31 MPSIMOYTOJIBHOTO
napajuieNienuneaa
3amaun 00 yABOeHMH Ky0a, O
32 KBajJpaType Ky0a; O TPHCEKIHUU
yria
Crepeomerpuueckue 3a/1a4u,
33 CBSI3aHHbBIC c 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienunena
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34

[TpuknaaHbie 3a71a4u, CBA3aHHbBIC C
BBIYUCIIEHHEM 00BEMa
PSIMOYTOJTBHOTO
napajuie/ieune/a

35

O0BEM PSAMO TIPU3MEI

36

Crepeomerpuieckue 3a/1a4H,
CBSI3aHHBIE  C BBIYUCIICHHIEM
00BEMOB NMPSAMOM PU3MBI

2.12

37

[TpuknaaHbie 3a1a4M, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

5.12

38

Brruucienue 00BEMOB  Tel €
ITOMOIIIBIO OTPEIEIIEHHOTO
uHTerpana. OOBEM  HAKIOHHOMN
TTPU3MBI

5.12

39

Bremaucinenne 00BEMOB  TET C
IIOMOIIIBIO OTPENIECIIEHHOTO
naTerpana. O0pEM TUpaMuIbl

9.12

40

®opmynna o0bEMa  MHUpPaMHUIIBIL.
OTtHouieHne 00BEMOB THPAMHI C
00ImuM yriom

12.12

41

dopmyna 00béMa  NHUPAMUJIBL.
OTtHoleHue 00BEMOB IHUPAMHU] C
00IIUM YTIIOM

12.12

42

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u,
CBsI3aHHBIE ¢ 00bEMAaMU HAKJIOHHOM
IIPU3MBbI

16.12

43

Crepeomerpuueckue 3a/1a4u,
CBSI3aHHBIE C 00bEMaMU TUPAMUIBI

19.12

44

HpI/IKJ'Ia,Z[HHC 3agadyud  I10 TEMC

"O0béMBI  Ten", CBSA3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

19.12

45

HpI/IKJ'Ia,[[HLIC 3agadyu 110 TEMCE

"O0béMBbI  Ten", CBSA3aHHBIE C

23.12
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00BEMOM MUPAMHU/IBI

46

[Tpumenenue 00BEMOB.
BbluniciieHne  paccTOsIHUSL IO
IUIOCKOCTH

26.12

47

KonrponpHast pabora "OOBEM
MHOTOTpaHHHUKa"

26.12

48

]_II/IJ'II/IH)IpI/I‘-IGCKaSI MMOBCPXHOCTD,
oOpasyromue  MWIKHIPUIECKOM
IIOBEPXHOCTHU

9.01

49

Humuagap.  Ipsamoir  kpyrosoit
nunuHap. [lnomane noBepxHOCTH
HUAJIMHIPA

9.01

50

Konunueckas
oOpazyromue
noepxHoctu. Konyc

MTOBEPXHOCTb,
KOHUYECKOU

13.01

51

CedeHne KOHyca IUIOCKOCTBIO,
napasuieabHON TJTIOCKOCTH
OCHOBaHUS

16.01

52

VYceuénnsiii konyc. M3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

16.01

53

[Tnomane 60KOBOM MOBEPXHOCTH U
MTOJTHOM MOBEPXHOCTH KOHYyCa

20.01

54

[Tnomanbe 60KOBOM MOBEPXHOCTH U
TMIOJIHO MMOBEPXHOCTH KOHYCA

23.01

55

CrepeomeTpuueckue 3ajayd Ha
JI0Ka3aTelbCTBO U BBIYMCIICHHE,
IIOCTPOCHUEM CEUEHHMI LWINHIPA,
KOHyca

23.01

56

CrepeoMerpuueckue 3anaud  Ha
JIOKa3aTENbCTBO M BBIYMCIICHHUE,
MIOCTPOEHUEM CEUEHUH LWINHJIPA,
KOHyca

27.01
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HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

57 30.01
[IAHIPOM

58 [Tpuknanaeie 3a1a4n, CBA3aHHBIC C 3001
ITAIAHIPOM

59 Cdepa u map 3.02
[lepeceuenne cdepsl u mapa c

60 mIockocTero. Kacanme mapa wu 6.02
chepsl  MIOCKOCTHIO. Bug wu
n300paxkeHue mapa
[lepeceuenne cdepsl u mapa c

61 miockocTtero. Kacanume mapa wu 6.02
chepsl  MIOCKOCTRIO. Bumg wu
n300paxKeHue mapa
VpaBuenne coeprl. [lnomans

62 v - 10.02
cdepsl 1 e€ yactei

63 Cummetpus cdhepsl U mapa 13.02
CrepeomeTpruecKkie 3amayd Ha
JI0Ka3aTelbCTBO U  BBIYHCIICHHE,

64 CBSI3aHHBIE CO Cepor MW IIapoM, 13.02
MOCTPOCHHEM 1704 CCUCHUI
TUIOCKOCTBIO
CrepeoMeTpruecKie 3alavyd Ha
JI0Ka3aTelIbCTBO U  BBIYHCIICHHE,

65 CBSI3aHHBIE CO Cepor M IIapoM, 17.02
MOCTPOCHHEM ux CCUCHUI
TUIOCKOCTBIO

66 [Ipuknanueie 3amauyu, CBA3aHHBIE 20.02
co cepoii u mapom '
[ToBTOpEHUE:  OKPYXKHOCTH  Ha

67 TJI0CKOCTH, BBIYMCIICHHUSI B 20.02
OKPYKHOCTH, CTaH/JapTHbIE
oA00us

68 Pasauunble  kKOMOMHAUIMU — TEN 24.02
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BpaliCHUA U MHOTOI'PAHHHUKOB

69

3agaun mno Teme "Tema wm
IIOBEPXHOCTHU BpalieHus"

27.02

70

3agaun mno Teme "Tema wm
IIOBEPXHOCTHU BpalleHus"

27.02

71

KontponeHast pabGora "Tema wu
MTOBEPXHOCTHU BpalieHus"

2.03

72

O6bém 1tunuuapa. Teopema 00
00BbEME MPSAMOTO UJIUHIPA

5.03

73

Bremaucienne 00BEMOB  Tell  C
ITOMOIIIBIO OTPEIEIIEHHOTO
unterpana. O6bEM KoHyca

5.03

74

Ilmomamn  OOKOBOW W TIOJTHOM
MTOBEPXHOCTH KOHYCa

9.03

75

CrepeomeTpuyeckne 3a/1a4u,
CBsI3aHHEIC c BBIYKCIICHHEM
00BEMOB IIIIMHPA, KOHYCA

12.03

76

[Ipuknagaeie 3amauym MO  TeMe
"O0BEMEL u IUIOIA N
MOBEpXHOCTEH Ten"

12.03

77

OO0OBEM 1mapa 1 MIapoBOTo CEKTOPA.
Teopema 00 00béMe mapa.
ITmomans cdepsl.
CrepeoMerpuueckue 3aJ1a4u,
CBsI3aHHBIC c BBIYUCIICHHEM
00BbEMOB rapa, IapOBOTO
CErMEHTa U IIapOBOT0 CEKTOpa

16.03

78

[IpuknagHeie 3amaum MO TEMe
"O0béMBI  Ten", CBSA3aHHBIE C
o0BEéMOM MmIapa W IUIOHIAJIBIO
chepbl. COOTHOIICHUS  MEXKIY
IJIOIIAJIIMA ~ TIOBEPXHOCTEH U

00BEMaMK o0 OHBIX TEI
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79

[TomoOHBIE Tema B TPOCTPAHCTBE.
N3menenne oObEMa mpu nmoa00uu.
Crepeomerpuieckue 3a/1a4H,
CBSI3aHHBIE  C  BBIYHCIICHUEM
00BEMOB  TEN W  IUIOMIAJCH
IIOBEPXHOCTEN

80

Kontponsaas pabora "Ilnomamu
MOBEPXHOCTH U OOBEMBI KPYIIIBIX
Ten"

81

JBro>xeHust MPOCTPAHCTBA.
OtobOpaxxenus.  JIBwkeHuss  u
PaBEHCTBO ¢buryp. OO0mue
CBOIICTBA IBIKEHUH

82

Bunpsl aBrkeHMil: mapauiebHbIN
MEePEHOC, IIEHTPaJIbHAsi CHMMETPHUS,
3epKajbHasi CUMMETPHUA, MOBOPOT
BOKPYT NPAMOi1

83

[IpeobpazoBanus mo00usI.
[Ipsimast u cepa Ditnepa

84

FCOMCTpI/I‘ICCKI/IC 3aJa4u Ha
IMIPUMCHCHUC IBUXXCHUSA

85

Kontponbhas pabdota "BekTopsl B
npocrpanctae"

86

O6oOmaromee noBTOpeHre 11
MOHATHM U METOJOB  Kypca
reoMeTpUU 10-11 KJIaCCOB,
CUCTEMaTHU3aIus 3HAHMI:
"[lapamienpHOCT  OPAMBIX U
MIJIOCKOCTEN B pocTpaHCTBE"

87

O6o0maromee  noropenue 11
NOHATUH M METOJOB  Kypca
reoOMeTpUn 10-11 KJIACCOB,
cucTeMaTH3anus 3HAHMM:
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"BekTopsl B npocTpaHcTBe"

88

Ob6o6maromee mnosropenue 11
MOHATUM W  METOJ0OB  Kypca
reOMETPUH 10-11 KJIaCCOB,
cUCTEMaTU3aLUsL 3HAHMM:
"BekTopsl B npocTpaHcTBe"

89

Ob6o6maroniee  noBropeHue 11
MOHATUM W METOJ0OB  Kypca
TEOMETPUH 10-11 KJIacCOB,
cucteMaruzanusi 3HaHuit: "OObeM
MHOTOrpaHHUKa"

90

Ob6o6maromiee  moBropeHue 11
MOHSATUM W METOJI0OB  Kypca
reoMeTpUm 10-11 KJIACCOB,
cucteMaruzamus 3HaHuit: "OO0beM
MHOTOrpaHHuKa"

91

O6oOmaromee moBTOpeHHe 11
MOHSATUM W METOJI0OB  Kypca
reoOMEeTpUHU 10-11 KJIACCOB,
CHCTEMAaTH3aLlH 3HAHMIA:
"[Tmommaam MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

92

O6oOmaromee noBTOpeHre 11
MOHATHM U METOJOB  Kypca
reoMeTpUU 10-11 KJIaCCOB,
CHCTEMAaTHU3aLIH 3HAHMIA:
"[Tmormaam NOBEPXHOCTH U 0OBEMBI
KpYIJIBIX TEN"

93

Hroropas KOHTPOJIbHAaA pa60Ta

94

Hroropas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpenue,  00600IICHNE u
cucTeMaTH3allKs 3HaHUM

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUHN

N I N ==Y
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KAaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX  HHXEHEPHBIX W
KOMIIbIOTEPHBIX TEXHOJIOTHUI

97

Wctopus pa3BUTUSI CTEpPEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX  HMH)KEHEPHbIX W
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Wctopus pa3BUTHUSI CTEpEOMETPUU
KaK HaykKd U e€ poJyib B pa3BUTUU
COBPEMEHHBIX  HMH)KEHEPHbIX H
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Uctopus pa3BUTHUS CTEpEOMETPUU
KaK Haykd U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX  HMHXXEHEPHbIX H
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YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Maremaruka: anredpa 1 Hadajaa MaTeMaTH4IeCcKoro aHanmsa, reomerpust. ['eomerpust, 10-11 kmaccsl/
IToropenos AB., AK1MoHepHOE o01ecTBo «M3narensbcTBO «IIpocsemieHue»
* Maremaruka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHaiu3a, reomeTpus. ['eomerpus, 11 ximacc/
AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.WM., AxknuonepHoe oOmiectBo «l3aaTenscTBO
«IIpocsemenne»

* Maremaruka: anreOpa W Hadaja MaTeMAaTHYECKOro aHaim3a, reomerpus. ['eomerpus, 11 kmacc/
I'yces B.A., Pyboun A.., OOmectBo ¢ OrpaHUYEHHOM OTBETCTBEHHOCThIO «bamacc»
» Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTO aHanm3a, reomerpus. ['eomerpus, 11 kimacc/
CmuproB B.A., CmupnoBa WN.M., OOmectBo ¢ orpaHuyeHHOH OTBeTCTBEHHOCThIO «HOL]
MHEMO3UWHA»

» Maremaruka: ['eometpus, 11 kmacc/ [Torockyes E.B., 3BaBuu JI.U., O0mecTBO ¢ orpaHu4eHHOM
OTBETCTBEHHOCThIO «J[PODA»; AxkmumonepHoe obmectBo «M3marensctBo «IIpocBemienue»
* Marematuka. Anrebpa W Hauyajga MareMmarnyeckoro ananmsza, 10 wmacc/ Mepsmak AT,
Homupogckuii 1. A., [TonsikoB B.M.; mon penakuueit [Togonsckoro B.E., O6mecTBo ¢ orpaHideHHON
orBeTcTBeHHOCThIO M3marensbckuii  nentp «BEHTAHA-I'PA®»; AxkunoHepHoe 0011eCTBO
«M3narenbCcTBO «IIpocBemenune
* Marematuka. Anrebpa M Hayana mareMmatudeckoro aHanmza, 11 xmacc/ Mep3msaxk AT,
Homupogckuii 1. A., [TomsikoB B.M.; mon penakuwmeit [Togonbckoro B.E., O6mecTBo ¢ orpaHndeHHON
oTBeTCTBeHHOCThIO M3marenbckuit  nentp «BEHTAHA-ITPA®»; AkmuoHepHOe 0OIIECTBO
«M3narenbcTBO «IIpocBemenne
* Marematuka. ['eomerpus, 11 xmacc/ Mepsnsak A.I'., Homuposckuii [I.A., ITonskoB B.M.; nox
penaxuueii [Togonsckoro B.E., OGmiecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO M31aTeIbCKUi IICHTP
«BEHTAHA-T'PA®»; Akuroneproe obmiectBo «M3marenbctBo «IIpocBemnienuey

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IHOACHUTEJIBHASA 3ATIMCKA

VY4ebHsbIi Kypc «BeposiITHOCTD U CTaTUCTHKaY» YIITyOJIEHHOTO YPOBHS SBJISIETCS MPOJODKEHHEM U
pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca yriIyOJIEHHOTO yPOBHS Ha  ypOBHE CpETHEro OOIIero
oOpazoBanus. Y4eOHBIH Kypc mpenHazHadeH Al popMUPOBaHUS Y O0YUIAIOMIUXCS CTATUCTUYECKON
KyJbTypbl W TIOHUMAaHHS POJH TEOPUH BEPOSITHOCTEH KaK MaTeMaTH4YeCKOTO HHCTPYMEHTa s
W3yYeHHs CIy4YalHBIX COOBITHH, BeMMYMH W mpoueccoB. [lpu wu3ydeHmm Kypca oOoramaroTcs
MPECTAaBICHHUS O0YJaIOMUXCs O METOIaX UCCIIEIOBAHMS H3MEHYNBOTO MUPA, Pa3BUBACTCS TIOHUMAHHE
3HAYAMOCTH M OONIHOCTH MAaTeMaTWYeCKHX METOJOB TIO3HAHUS KaK HEOThEMIIEMOW 4YacTh
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copep:xaHue yueOHOTo Kypca HallpaBJI€HO Ha 3aKpelyIeHUue 3HaHUi, MOy4eHHbIX IPU U3YYEHUH
Kypca Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUs, W Ha pPa3BUTHE NPEICTABICHUN O CIy4ailHBIX
BEJIMYMHAX U B3aUMOCBSI3SIX MEXKIY HUMHU Ha BA)KHBIX IPAMEPaX, CIOKETHl KOTOPBIX MOYEPIHYTHI H3
OKpyxarlmlero wmupa. B pesynpraTe y 00ydaromuxcsi AODKHO CPOPMHUPOBATHCS MPEICTABICHUE O
HanboJyiee YMOTPEOUTENBHBIX W OOMIMX MAaTeMaTHYECKHUX MOJEISIX, HMCIIOJB3YEMbIX Ui OITHCAHWSI
AHTPOTIOMETPHUYECKUX U JIEMOTpaUIeCKUX BEIIMYMH, MMOTPEITHOCTEH B Pa3IMYHbIC pOJla H3MEPEHHSIX,
JUITTEIBHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHN U
MPOIIECCOB B 00IIeCTBE. YUEOHBIN KypC SIBIsIETCS 0a301 SISl OCBOCHUS BEPOSATHOCTHO-CTATHCTHUECKHIX
METOJIOB, HEOOXOJWMBIX CHEIHaINCcTaM He TOJBKO WHXCHEPHBIX CHEIHaIbHOCTeH, HO TaKKe
COIMANBHBIX U TICUXOJIOTHYECKUX, MOCKOJIBKY COBpPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHHOMN
Mepe KCIOJIL3YIOT anmapaT aHaiu3a 00JIbIINX AaHHBIX. LleHTpabHy0 YacTh yueOHOTo Kypca 3aHUMaeT
0o0CyX/JIeHHEe 3aKoHa OoJbBIIMX YHcel — (QyHIAMEHTAIBHOTO 3aKOHA TPHUPOJBI, HMEIOIIETO
MaTeMaTHYeCKyI0 (GopMan3aIuio.

B cooTBercTBMM C yKa3aHHBIMH IIEJIIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCTD U CTaTUCTHKA» Ha YIITyOJIEHHOM YPOBHE BBIJICIICHBI OCHOBHBIE COAEpKATEIbHbIC JINHUU:
«Ciyuyaiinbie COOBITHSI M BEPOSITHOCTU» M «CITydailHbIe BEJIMYMHBI M 3aKOH OOJIBIITUX YHCEI.

[ToMUMO OCHOBHBIX JMHHUN B y4eOHBIH KypC BKJIIOYEHBI 3JIEMEHTBI TEOPUH I'padoB U TEOPHUH
MHOKECTB, HEOOXOJMMbIE i TMOJHOLEHHOTO OCBOCHHS MaTepualia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MAaTEMaTUYECKUX y4EOHBIX KYpPCOB.

Copepxanne muHuu «CrydailHble COOBITUS U BEPOSTHOCTU» CIY)KUT OCHOBOM Jisi
(dbopMUpOBaHMS TPEACTABICHUI O paclpelesieHud BEPOATHOCTEH MEXIy 3HAYCHUSIMH CIydallHBIX
BeNMYMH. BakHyI0 4acTh B 3TOM COJEp)KATEIbHOM JIMHUU 3aHUMAaeT M3y4eHHE T'€OMETPUUYECKOTO U
OMHOMHUATBHOTO paclpeAeNeH!l U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU — MOKA3aTEIbHBIM U
HOPMaJIbHBIM paclpeaeIcHUsIMU.
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Tembl, CBA3aHHBIE C HEHNPEPBIBHBIMU CIIY4alHBIMM BEIWYMHAMU M  PACIPEICIICHUIMU,
aKIEHTUPYIOT BHUMaHUE OOYy4JalOUINXCsl Ha OMMCAHUM U M3YYCHUU CIyYalHBIX SBJICHUN C MOMOIIBIO
HEenpepbIBHBIX  QyHKIMH. OCHOBHOE BHHMMAaHHE YACISAETCS IOKA3aTEIbHOMY ¥ HOPMAJIbHOMY
pacnpeeneHusIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIIBHOE U3YUYCHUE CBSI3H MEXKIY CITyJaiHBIMU
BEITMYMHAMH ¥ OTIFICAHHWE ITOW CBS3U C MOMOIIBIO KO3 UIIMEHTa KOPPEISIUN U €ro BEIOOPOYHOTO
aHajora. T 3JIEMEHTHI COACPKAHUS PA3BUBAIOT TEMY
«/Inarpammsbl paccenBaHUs», U3yYEHHYIO Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, 1 BO MHOTOM
OTIUPAIOTCS HA CBEJICHUS U3 KypCOB alIreOpbl U TEOMETPHUH.

Emé onuu snemeHT conepikaHusi, KOTOPBIM MpeiaraeTcs Ha O3HAKOMUTEIBHOM YPOBHE —
[IOCJIEJOBATEIbHOCTD  CIIy4ailHbIX HE3aBUCUMBIX COOBITHH, HACTYNAIOUIMX B €IMHUILY BPEMEHH.
O3HakoMJIEHHE C pacIpe/iesieHueM BEpPOSITHOCTEH KOJIMYECTBA TAaKMX COOBITHI HOCHT Pa3BUBAIOIIUI
XapakTep U SBISETCSA aKTyaJbHBIM JUIsl OyIylIIuX aOUTYpUEHTOB, NOCTYMAOIUX  HAa  y4yeOHbIe
CIICIUAJIBHOCTH, CBA3aHHBIC C O6IH€CTBCHHLIMI/I HayKaMH, TICUXOJIOTHEN 1 YIIPAaBJICHHUEM.

Ha usyuenne yuebHoro kypca «BeposTHOCTh M CTaTUCTHKA» Ha YIITyOJIEGHHOM YPOBHE OTBOJUTCS
68 udacos: B 10 knacce — 34 gaca (1 wac B Hepemo), B 11 kinacce — 34 yvaca (1 yac B Hezelno).

COILEPKXAHUE OBYUYEHUA

10 KJIACC

I'pad, cBs3ubIl rpad, mytu B rpade: nukisl U nenu. CteneHp (BaJeHTHOCTh) BEpIIUHbL. [ padbl
Ha IJIOCKOCTH. [[epeBps.

CrnyyaitHble S5KCTIEpUMEHTHI (OTIBITH) U ClTy4yaiiHble COOBITHSA. DJIeMEHTapHbIE COOBITHS (MCXOIbI).
BeposTHOCTh cityqaitHOTo coOBITHSI. BIIM30CTh 4aCTOTHI M BEpOSATHOCTH COOBITHNA. CTydaifHbIC OTIBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haj COOBITHSIMU: TepeceuyeHue, OObEeIUHEHHE, MPOTUBOIOJIOXKHBIE COOBITHSL.
Huarpammsl Dinepa. @opMyia CI0KEHUS BEPOSITHOCTEN.

YcnoBHasi BEpOSITHOCTh. YMHOMKEHHE BEpOSTHOCTEW. JlepeBO CllydailHOro SKCHEpUMEHTA.
®dopmyia nmoaHo# BeposaTHocTH. Dopmyna baiieca. HezaBucumsbie coObITHSI.

bunapHbIii cirydaliHBIN ONBIT (MCIIBITAHKE), ycrieX U Heynada. HesaBucumele ucnpitanus. Cepust
HE3aBHCHMBIX HCHbITaHUI A0 mepBoro ycmexa. IlepectaHoBku u Qaxtopuan. Yucio coyeTaHUM.
Tpeyronbrauk Ilackans. @opmyna 6mHoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHni bepHymmu. CiydaiiHbli BBIOOP W3 KOHEYHOW COBOKYITHOCTH.

Cnyuvaiinas BenuuuHa. Pacnipenenenue BepositHocTed. Jluarpamma pacnpeaenenus. Onepauuu
HaJl CIy4allHbIMU BeJIMYMHaMM. buHapHas ciydaitHas BenuuuHa. [IpuMepbl pacnpeneneHuid, B TOM
YHClie TEOMETPUUYECKOEe U OMHOMHUATIBHOE.
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11 KJIACC

CoBmecTHOE pacnpe/ielieHUE ABYX CydyailHbIX BeTUYrH. He3aBucumele cirydailHble BEIIMYUHBI.

Maremaruueckoe OXKUAAHHUE CIy4allHOM BeIM4YMHBI (pacnpezneneHus). [Ipumepbl npuMeHeHUs
MaTeMaTHYeCKOro OKUJaHUsA (CTpaxoBaHHe, JoTepes). MaTeMaThyeckoe OXKHJaHue OWHAPHOU
CIIy4aiiHOM BeNM4YMHBI. MaremaTudeckoe 0XXUAAHME CYMMBI CIlydalHBIX BEIW4YMH. MareMarnueckoe
0’KHMJIaHUE T€OMETPUUYECKOT0 U OMHOMHAIBHOTO Pacpe/ICICHUN.

Jucnepcusi U CTaHAApTHOE OTKJIOHEHHE CIy4ailHOW Benu4uHBI (pacmpeaenenus). Jucnepcus
OWHApHOH ciydailHOW BeNWYHMHBL. MaTeMaTHYeCKOe OXKUJAHWE MPOU3BEICHUS M JHUCIIEPCUS CYyMMBI
HE3aBUCUMBIX CJIy4YalHbIX BeIWYMH. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJILHOTO
pacupenenenus. /ucnepcus U CTaHAAPTHOE OTKIOHEHNE F€OMETPUYECKOTO PaCIIPEACIICHNUS.

HepasencrBo YeObiméBa. Teopema UeObnméBa. Teopema bepHymmn. 3akoH OOJBIIMX YHCEIL.
Boei6opounslii MeTon wuccnenoBaHuil. BpiOopounble xapakTepucTukd. OllEHHBaHHE BEPOSTHOCTU
coObITHsI 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka NHpOCTEMIIMX TUIIOTE3 C MOMOIIBIO H3YYEHHBIX
pacnpeeneHuil.

HenpepsiBHple cinywaiiHple BenmuuuHBL.  [Ipumepbl. DyHKIUSA IUIOTHOCTHM  BEPOSITHOCTH
pactipenenenus. PaBHOMepHOe pacmpefelieHMe U €ro CBOWCTBA. 3ajauyd, MPUBOJANINE K
MI0Ka3aTeIbHOMY paclpeieseHuo. 3aauu, NPpUBOIALINE K HOpMaIbHOMY pacnpeaeneHuto. OyHkius
IUIOTHOCTH BEPOATHOCTH TOKA3aTEJIbHOTO pachnpeseneHusi, (QYHKUUS IUIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOTO pactpezeseHns. OyHKINs INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHMUS.

[locnenoBarenbHOCTh  OJMHOYHBIX HE3aBUCHUMBIX COOBITHHM. 3amaud, NpPUBOIAIIME K
pacnpenenenuto [lIyaccona.

KoBapuanus nByx ciydaiiHbix BennuuH. Koaddumuent nuneitnoit koppensuun. CoBMECTHbIE
HaOMOIeHUsT ABYX BeIWYMH. BriOopouHnblil k03pduument koppensuuu. Paznuune Mexay THMHEHHON
CBS3bI0 Y IPUYMHHO-CIICICTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METO, HANMEHBIINX KBAIPATOB.

NPEAMETHBIE PE3YJIBTATDI

K xonity 10 kiacca oOyJaromuiicss HAy9UTCS:

CBOOOJIHO OMEPUPOBATH MOHATHAMU: Tpad), MIOCKUN rpad, CBI3HBIN rpad, myTh B rpade, 1emb,
UK, IEPEBO, CTEIIEHb BEPIINHBI, JIEPEBO CITYIallHOTO SKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: CIIyYaWHBIH SKCIEPUMEHT (OTBIT), CIy4ailHOE COOBITHE,
JJIEMEHTAPHOE CIydallHOe COOBITHE (DJEMEHTApHBIA KCXOJ)) CIy4allHOTO OIIbITa, HAaXOIHUTh
BEPOSATHOCTH COOBITUH B OMBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh ¥ (POPMYIHPOBATh COOBITUS: TIEpeceueHne, OObSJMHEHUE TaHHBIX COOBITUH, COOBITHE,
MIPOTHBOIIOJIOKHOE JTAHHOMY, MCIOJIB30BaTh JAMarpamMmbl Jiliepa,

KOOPAMHATHYIO MPSIMYIO JUTSL PEIICHUs 3a/1a4, TI0JIb30BaThCs (POPMYIION CIIOKEHHS BEPOSITHOCTEH TSI
BEPOSATHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITHIA;

OIEPUPOBATH TIOHATHSIMHU: YCJIOBHAS BEPOSTHOCTh, YMHOXCHHUE BEPOSITHOCTEH, HE3aBUCHMBbIC
COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTU COOBITHI C TIOMOIIBIO MPaBHIa
YMHOXXCHUSI, JIepeBa CIy4aiHOTO OTIBITA, HMCIOJBb30BaTh (OPMYIY TOJHOW BEPOSTHOCTH, (OPMYITY
baiieca nipu pemieHun 3azad, ONpeNeIaTh HE3aBUCUMOCTh COOBITHI O (opMysie ¥ 1O OpraHU3aluu
CIIy4aHOTO 3KCIIEPHMCHTA,

MPUMEHSATh M3YYCHHBbIC KOMOWHATOPHBIC (OPMYIIBI JUIsl TIEPCUUCICHHS IEMEHTOB MHOXECTB,
AIIEMEHTAPHBIX COOBITUH CITy4aifHOTO OMBITA, PEIICHUS 3a/1a4 10 TEOPUH BEPOSTHOCTEH;

CBOOOJHO OMNEPUPOBATh MOHATHUAMU: OWHAPHBIA CIy4alHBI OMBIT (MCHBITAHUE), YCHEX H
HeyJa4ya, He3aBUCHUMbIC HCTIBITAaHUS, CEpUs MCTBITAHUM, HAXOJUTh BEPOSITHOCTU COOBITUH: B Ccepuu
UCIBITAHUN JI0 TIEPBOTO YCI€Xa, B CEpUU UCHBITaHUN BepHymiu, B ONbITE, CBA3aHHOM CO CITy4ailHBIM
BBIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OMNEPUPOBATh MOHATUSAMHU: CIydailHas BETUYMHA, paclpeefieHue BEpOSTHOCTEH,
auarpaMma pacrupesieNieHus, OWHapHas ciydaiiHas BeIMYMHA, TEOMETPUYECKOe, OMHOMHUAIBHOE
pacripeiesieHue.

K xoniy 11 knacca oOydaromuiicst HayquTCs:
OIIEPHPOBATH MOHATUSIMU: COBMECTHOE pacHpeiesieHHe IBYX CIy4ailHbIX BEJIMUNH, UCIOIb30BATh
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TAaOMUIly COBMECTHOTO pacmlpeiesieHus] ABYX CIYyYalHBIX BEIWYHH JUIS BBIICICHUS pacTIpeelICHUs
Ka)K[[OfI BCJIMYMHBI, ONIPCACIICHHUA HC3AaBUCUMOCTH CHy‘-Iaf/’IHBIX BCINYUH,

CBOOOJHO OMEpPUPOBATH TMOHITHEM MAaTEMaTHYEeCKOTO OXHIAHUS CIYy9alHOW BEJIMYHHBI
(pactipenenenusi), NPUMEHSITh CBOMCTBA MAaTEMAaTUYECKOTO OXHUJAHUS TMPU PEUICHUU 3ajad,
BBIYHUCIIATH MaTEMATHYCCKOC OXXKUJaHUC 6I/IHOMI/IaHBHOFO U TCOMECTPHUICCKOIO pacnpez[eneHI/H?I;

cBOOOJTHO OTEpPUpPOBATh MMOHATUSMHU: JUCIEPCHs, CTAaHAAPTHOEC OTKJIOHEHHE CIIy4ailHON
BEJIMYMHBI, IPUMEHATh CBOWCTBA JAUCIIEPCUM CIIy4allHON BEIWYMHBI (paclpeieieHus) MpU pelieHun
3aaa4, BBIYUCIATH AUCHCPCUIO W CTAHAAPTHOC OTKIOHCHUC TI'COMCTPUYCCKOIO H OMHOMHAJILHOT'O
pacrpeeneHuid;

BBIUMCIIATH BHIOOPOYHBIC XapaKTEPUCTHKHU MO JaHHOW BBHIOOPKE M OLIEHUBATh XapaKTEPUCTHKU
reHepaanoﬁ COBOKYITHOCTH IOaHHBIX I10 BI)I60pO‘IHI)IM XapaKTCpHUCTUKAM. OHGHI/IBaTB BCPOATHOCTHU
coOBITUH H MMPOBEPATL PO CTEHIINE CTATUCTUYECKHE THIIOT €3bl, IOJIb3YyAChb HU3YYCHHBIMU
pacrpeneneHusIMHU.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
HasBanue Kommuectso OcHOBHbBIE BU/IbI NEATEIIbHOCTH|
pazzena (TemMbl) 4acoB OcHOBHOE coIep)KaHNe 00yJarommxcs
DneMeHTHI Teopuu rpagos 3 I'pad, cBs3ublii rpad), npencrasiaeHue 3aaaun ¢ I[IpencTaBisiTb 0OBEKTHI U CBS3M MEXIY
OMOIUIBIO Tpada. HUMU C NOMOLIBIO Tpada, HAXOIUTh MYTH
Crenens (BaJIeHTHOCTb ) BepiIuHbL. [1yTh B MEX/1y BeplInHaMu Tpada.
rpade. Llenu u IUKIBL. Boigensate B rpade mHenu U IUKIIBL
I'padbr Ha mnockoctu. [epeBo cnyuaitHoro| Ctpouth  JepeBo o OIMCAHUIO
JKCIIEPUMEHTA CIIy4aifHOTO OTIbITA, OIHCHIBATh
ciIydaiiHble COOBITHSI B TEPMUHAX JIEPEBA.
Pemate 3amaun ¢ momorisio rpados
CrnydaiiHple OIBITHI, Ciy4aiiHbIe|3 Crny4aiiHbIe SKCIIEPUMEHTBI (OTIBITHI) Boiienars W onuchiBaTH Cly4dalHbIE
COOBITHSI 1 BEPOSITHOCTH COOBITHI U CiIydaiiHble COOBITHS. DlIeMeHTapHbIe COOBITHS| COOBITHS B CIIy4aifHOM OIIBITE.
(ucxompl). BepositHOCTD ciiydaiiHOTO cOoObITHS.| DPOpMYIHpPOBATH YCIIOBUS MIPOBEJICHUS
BeposiTHOCTH COOBITHI B OIBITax CIIy4aifHOTO OTIbITA.
c PaBHOBO3MO>KHBIMHU aneMeHTapHbIME HaxoauTh BEpOSITHOCTH COOBITUN B
COOBITUSIMU OTIBITaxX c PaBHOBO3MOKHBIMH
AJIEMEHTapHBIMU CXO1aMU
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Onepaunu

Ha/I MHOXKECTBAMU M

COOBITHSIMH.

CnoxeHnue u YMHOXEHUE,
BEPOSITHOCTEM.

VYcnoBHas BEPOSATHOCT.
Hes3asucumeble coObITHS

[Tepeceuenune, oOBEAMHEHWE MHOXKECTB H
COOBITHI, TPOTUBOIIOJIOKHbBIE

coObITs. DopMmyna CII0XKEHHUSI BEPOSATHOCTEH
YcnoBHas BEPOSITHOCTb. YMHO)eHue
BEPOSTHOCTEH.

dopmMmyna yCIOBHOM BeposTHOCTH. PDopmyiia
IIOJTHOW BEPOSITHOCTH.

®opmyna baiteca. HezaBucumbie coObITHS

Hcnosp3oBath auarpamMmbsl  Oijiepa U
BepOaIIbHOE ONHMCAHWE COOBITHHA TIpH
BBINOJIHEHUH OTIEPALIUI

HaJl COOBITHUSAMHU.

OueHuBaTh  U3MEHEHUE  BEPOATHOCTEH
COOBITHII TO Mepe HaCTyIJIEHUS JpYrux
COOBITHII B CTy4aiiHOM OIIBITE.

PemraTe 3amaun, B TOM 4HCIIC

C MCIOJIB30BAaHUEM JIEPEBA CIY4alHOTO OIIbITA,
bopMyIT CIIOKEHUS

Y YMHOKEHHSI BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKU

Kom6unaropnoe MIPABUIIO YMHOXEHHSI.
[TepecTanoBkH u (dhakropua. Yucno
couetanuil. Tpeyrosbauk [Tackans.

®dopmyna bmHOMa HhloTOHA

dopmynupoBaTh " TOKa3bIBaTh
KOMOWHATOPHBIC (DAKTHI.

Hcnons3oBath PaBUIIO YMHOKEHHUS,
M3y4YeHHbIE KOMOWHATOPHBIC (QOPMYIBI s
NIePEYHCIICHUS JJIEMEHTOB pa3IMYHbIX

MHOXECTB, B TOM YHCIIE€ 3JEMEHTapHbIX
COOBITHI B CITyd4alfHOM OTIBITE.

[Tonb3oBatbes (oOpMyliol M TPEYrOJIbHUKOM
[Tackans

JUIsL  ONpENENIeHHs  4Yuciaa  COYETaHWM.
[Tpumensts hopmyny 6uHoma HeroToHa s
npeoOpa30BaHUsI BEIPAKEHUN
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Cepun MOCJIEI0BATENbHBIX
HCTIBITAHU . UcnbiTanus
bepnymnm.

CnyqaitHblii BBIOOD

13 KOHEYHON COBOKYITHOCTH

bunapHplii ciydaliHblii ONBIT (HMCHBITAHUE),
ycnex ¥ Heynada. HezaBucumble UCTIBITAaHUS.
Cepusi HE3aBUCUMBIX HCIBITAHUNA 10
nepBoro ycnexa. Cepus

HE3aBUCUMBIX WCTIBITAHU I bepnymm.
CnyyaliHblii BBIOOD u3 KOHEYHOM|
COBOKYITHOCTH.

[IpakTnueckas padora

C UCITOJIb30BAHUECM BJICKTPOHHBIX Ta6J'II/IIl

Pa30uBarh CIOXKHBIE DKCHEPUMEHTHI Ha
OT/I€JIbHbIE UCTIBITAHUSI.

Pemars 3a7a4u Ha IIOUCK
BEPOSITHOCTEN  COOBITUH B  cepuu
UCHBITAHUN 1O IMEPBOro yclexa U B
cepusix ucnblTaHni bepHyiy, a Takxke

B OIBITAX CO CIy4alHbIM

BBIOOPDOM M3 KOHEYHOW COBOKYIHOCTH C
MCIO0JIb30BAaHUEM KOMOMHATOPHBIX ()aKTOB U
dbopMys, B TOM YHCII€ B XO/I€ NMPAKTUUECKOU
paboThl € TPUMEHEHHEM  CTaHAAPTHBIX

byHKIUH

Cny4aliHple BEJIMYMHBI M
pacnpeeneHus

14

Cny4daitnas BEJIMYUHA. Pacnpenenenue
BEpOSITHOCTEH. JlmarpamMmma pacnpenenaeHus.
Onepanuu

HaJ clydyalHbIMM BenuunHamu. [Ipumepsl
pacnpeeneHuii. bunapnas ciy4aiHasl
BeIMYMHA. ['eoMeTpuyeckoe pach-peaesieHue.
bunomuansHOE pacnpeseneHue.
Martematnueckoe — OXHJAHUE  CIydalHOM
BEJIMYMHBI.

CoBMecTHOE pacnpeaciiCcCHuC IBYyX CHy‘I&ﬁHHX
BenuunH. He3aBucumele cnyqaﬁHLIe BCIINYHNHBI.
CBoiicTBa MaTeMaTHYCCKOTO OXHUaaHU.

OcBauBaTh TOHSITUS: ClIydailHas BEJIMYMHA,
pacmpeneneHue, TaOnWIa  pacmpeaeieHusd,
JuarpaMma pacrpeiecHus..

HaxonuTth 3HaUYe€HUSI CyMMBI ¥ TIPOU3BEICHUS
ciaydaiiHbIX BenuduH. CTpoWTh OWMHApHBIC
pacmpenesieHUs 10 ONMHMCAHWIO COOBITHHA B

CIy4alHbIX OIbITaX. CtpouTtb u
pacro3HaBaTh

Ir€OMETPUYECKOC 5 OMHOMHAJIBHOE
pacrpe/IeeHusI.

Pemarte 3a1a4d Ha BBIYMCIICHHE

MAaTeMaTU4YCCKOI'O OXKHWIaHUA.
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Maremarugeckoe OKHJaHue
CIIy4ailHOM BEJIMYHHBI.
Maremarudeckoe oxxuganue

OuHapHOH

reOMETPUYECKOTO " OMHOMHUAIBHOTO
pacnpenenenuii. Jlucniepcus u
CTaH/apTHOE OTKJIOHEHHUE. Hucniepcusi

OMHApHON cy4ailHON BEIMYMHBI.

CoiicTBa aucrepcun.

MareMaTHueCcKoe OKHJaHWE TPOU3BEICHUS U
JICTIEPCUsI CYMMBI HE3aBHCHMBIX CIyYalHBIX]
BEJIMYMH. Hucnepcust OMHOMHAIBHOTO
pacnpeseneHus.

[IpakTnueckas pabora

C MICTIOJTE30BaHUEM DJIEKTPOHHBIX TAOJIHIT

Crpoutb cCOBMeCTHBIE paciipesneieHus. M3yyars
CBOMCTBA MAaTEMAaTHYE€CKOTO OXKUIAHMUSL.
Pemate 3a7aun ¢ MOMOIIBIO M3YYEHHBIX
CBOWCTB.

[Io wu3yyeHHBIM (QopMynam
MaTeMaTHUYECKUE  OXKHJIaHMS
BEJIMYUH, UMEIOIINX
reOMETPUYECKOE u
pacrnipeneneHus

OcBanBaTh NOHSTHS: TUCTIEPCHS,
CTaH/JapTHOE OTKJIOHEHHUE
BEJTUYHHEI.

Haxomute nucnepcuto 1o
pacrnpeeneHuro.

N3ydarh cBOMCTBA TUCTIEPCUM.
[lo  u3ydyeHHbBIM  QopMynaM  HaxOJIUTh
JTUCTIEPCUI0 OMHOMUAIBHOTO pacpeieieHus, B
TOM YHCJIE B X0JI€ MPAKTHUECKOI paboThI

HAaXOJUTh
CIIy4alHbIX

OMHOMHAJILHOE

CIIy4alHOM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

JaTa npoBeneHust

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

ITnan

dakr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pag, CBSA3HBIN rpad,
Mpe/ICTaBICHHE 3a/1a4uu c
MOMOTIIBIO Tpada

2.09

http://www.allmath.ru

Crenenb (BaJIGHTHOCTD)
BepiuHbl. [1yTe B rpade. Lenu u
LUKJIBI

9.09

https://edsoo.ru/

I'padbr HAa mtockoctu. J[lepeBo
CIIy4aHOTO KCIIEPUMEHTA

16.09

Cnyyalinbie AKCIEPUMEHTBI
(OTIBITBI) U CIy4aiiHBIE COOBITHSI.
DneMeHTapHbIe COOBITHS
(Mcxop1)

23.09

BepositHocTh CIIy4alHOTO
coObITHsA. BepositHOcTH cOOBITHIT
B OIBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

30.09

BepositHOCTB CITy4aifHOTO
coObITUsA. BepostHOcTH cOOBITHIT
B ONBITaX C PABHOBO3MOXHBIMH
AIIEMEHTAPHBIMH COOBITUIMU

7.10

[Tepeceuenue, oObeAHEeHne
MHOKECTB u COOBITHIA,
MPOTHUBOTIONIOKHBIE COOBITHSL.
dopmyna CIIOKEHHS
BEPOSITHOCTEN

14.10

YcnoBHas BCPOATHOCTE.

21.10
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http://www.allmath.ru/
https://edsoo.ru/

YMHOXKEHNE BEPOATHOCTEM.
dopmyia yCI0BHOM BEPOSITHOCTH

VYcnoBHas BEPOSITHOCT.
YMHOXEHNE BEPOATHOCTEM.
dopmysia yCI0BHOU BEPOSITHOCTH

11.11

10

dopmyiia MOJHOK BEPOATHOCTH

18.11

11

®opmyna baiteca. HezaBucumbie
COOBITHS

25.11

12

Komb6unaropnoe IIPaBUIIO
YMHOXCHUA. HCPCCTaHOBKI/I n
dakropuan

2.12

13

Yucno coueranuii. TpeyrosbHUK
[Tackans

9.12

14

®opmyna 6uHoma HproToHa

16.12

15

KontponbHas padora  Nel:
"I'padpsr, BEPOSITHOCTH,
MHO»ECTBa, KOMOWHATOpHKa"

23.12

16

bunapHbIlli  cly4alHBIA ~ OIBIT
(ucnpiTaHKMe), ycrmex W Heyaada.
HeszaBucumbie ucnbsiranus. Cepust
HE3aBHCHMBIX  HCIBITAaHUN 10
MIEpPBOro ycrexa

13.01

17

Cepusi HE3aBUCUMBIX UCIBITAHUI
JI0 TIEPBOTO ycrexa

20.01

18

Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnyinu

27.01

19

CrnydaiiHplii BBIOOD M3 KOHEUHOU
COBOKYIIHOCTH

3.02

20

[IpakTiueckas paborta c
WCIOJIb30BAaHUEM  DJIEKTPOHHBIX
TadJIMIL

10.02

21

Cnyuaiinas BEJIMYHHA.

17.02
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Pacnipenenenne  BEpOATHOCTEH.
Jnarpamma pacnpenesneHus

Onepauun  Hajxg  CIy4alHBIMU

BEJIIMYMHAMU. IIpumepst
22 N 24.02
pacupenencHui. bunapnas
ciy4yaiiHasi BeJIMYWHA
23 ['eomeTpuueckoe pacmpeneneHue. 203
bunomuanbHOE pacnpeneacHue '
Maremaruueckoe OXKHUJaHUE
24 CIIy4aitHOM BEJINYUHBL. 903
CoBMecTHOE pacrpeieneHme '
JBYX CITy4alHBIX BEJIMYNUH
HesaBucumsie CIy4ailHble
BEJINYHHEI. CBolicTBa
MaTeEMaTUYECKOT KUIAHUS. .
25 aTeMaTHYECKOTr O 0 a 16.03
Maremaruueckoe OKHIaHHE
WHApHON CIIyIalHON BETUIHHBI
OMHaApHOM cly4aiiHO Be
TEMATHYECK KUIaHU
Maremaruueckoe 0 aHue
T€OMETPUUECKOTO H .
26 eoMe e 6.04
OMHOMHAIBHOTO paCIIpeACIICHUMA
HUCIIEPCHUS 5 CTaHJapTHOE
27 Hucniep Aap 13.04
OTKJIOHEHHE
o8 Jucnepcust OMHapHOU crydaiftHON 20.04
BeJIM4YMHBI. CBOMCTBA JUCTIEPCUH '
MaremaTtuueckoe OXKHUIAaHUE
29 MPOM3BEACHUS W JIUCIIEPCHUs 2704
CYMMBbI HE3aBUCUMBIX CIIy4alHBIX '
BEIINYUH
[IpakTuueckas paborta c
30 HCIOJIb30BAHUEM  DJIEKTPOHHBIX 4.05
TaOJIHIL]
HCIIEPCHS OHMHOMHUAJILHOTO
31 Jucniep 11.05

pacnpeaciiCHu. HpaKTI/I‘leCKaH
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pabota ¢  HCHOJB30BAHHEM
AJIEKTPOHHBIX TAOJIUIL

O0001IeHEe U CHUCTEMaTU3aLNs
3HaHuil KontposnbpHas padoTa Ne2:

32-35 "HcnblTanus bepuymmu. | 1 18.05-
C N 25.05
TydaiiHbIe BEJINYHHBI u
pacrnipeneneHus"
OBIIEE KOJIMYECTBO YACOB IIO 35

[TPOTPAMME
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11 KJIACC

Haszpanne KommuectBo OcHOBHbBIE BU/IbI JIEATEIIbHOCTH|
pazzena (TemMbl) 4acoB OcHOBHOE co/Iep)KaHNe 00yJarommxcs

3aKoH OOJIBIINX YUCEN S) Hepasencro Yebbimépa. Teopema Yebbimeépa.| PazOuparh nokazarenbcTBa TeopeM. OcBanBarth
Teopema bepnynnu. BBHIOOPOYHBIA METOJI HCCJIEAOBaHU, B TOM|
3akoH OonblIMX YHcesl. BbIOOpOUHBI METOJ 4HCIE B XOJI€ MPAKTUYECKOM paboThI
HACCIIEN0BAaHUM.
[IpakTnueckas pabora
C FICTIOJTb30BaHUEM DJIEKTPOHHBIX TAOJHIT

DJIEMEHTBI MaTeMaTH4eCKOUD ['enepanbHas COBOKYMHOCTh U Cily4dailHas OcBauBaTth MOHATHS: reHepasbHasy

CTaTUCTUKH BBIOOpKa. 3HAKOMCTBO COBOKYITHOCTbh, BEIOOPKA, BEIOOPOYHOE CPEITHEE

C BEIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka CpeHEero W JUCIEPCHU T'eHEepabHOU

COBOKYITHOCTH
C TIOMOIIBIO BBIOOPOYHBIX XapPAKTEPHUCTHK.
OneHuBaHUE BEPOSATHOCTEH  COOBITHM  TIO

BbIOOpKe. CraTtuctrueckas runotesa. [Iposepka
OPOCTEHIIUX THUIOTE3 C IOMOIIBI0 CBONCTB
U3YYEHHBIX paclpeieieHHH.

[IpakTuueckas pabora

C UCTIOJIb30BaHUEM DIIEKTPOHHBIX TAOJIHII

1 BBIOOpOYHAS TUCTICPCHSI.
BbIauciisaTe BEIOOPOYHBIC XapaKTEPUCTHKH U HA|
UX OCHOBE OILICHMBATh XapaKTEPUCTUKU

reHepaibHONH COBOKYNMHOCTH. (cBauBaTh
MOHSTHS: CTATUCTUYECKAas TUIIOTE3a.
OueHuBaTh  BEPOSTHOCTH  COOBITUH M|

IIPOBEPATH HpOCTGﬁIHHG THIIOTC3bl Ha
OCHOBC BBI60pO‘IHBIX JaHHBbIX,

B TOM 4YHCJIC B X0€ HpaKTquCKOﬁ pa6OTbI
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HenpepriBHbie CIIy4aliHbIE
BEJIMYHUHBI (pactpenenenus),
[I0KA3aTEIbHOE W HOPMAJIBHOE
pacupeneneHus

IIpuMepsl HeNPEpBIBHBIX CIY4alHBIX BEIUYMH.
OyHKIUA IJIOTHOCTH BEPOSITHOCTH.
PaBromepHOEe pacnipenenenue. [Ipumepst 3a1a4,
IPUBOJAIIMX K [IOKA3aTEIbHOMY

U K HOpMaJILHOMY pacupezaeneHusaM. OyHKius
IUDIOTHOCTA  BEPOSTHOCTH  ITOKA3aTEJIBHOIO
pacrpeneieHus.

OyHKIUA IJIOTHOCTHU
HOPMAaJIbHOTO PACIIPEACICHUS

BEPOSTHOCTH|

3HAKOMUTHCSI TOHSATUSMU: HETpPEpbIBHAS
Cly4yallHas  BEIWYMHA,  HEIPEPBIBHOE
pactupeneneHue, (YHKIUS  IUIOTHOCTH
BEpOSATHOCTH. HaxoauTe BEPOATHOCTH
COOBITHH 1O TAaHHOHN (QYHKIHH

MJIOTHOCTH.

3HAKOMUTHCS c MTOHSATUSIMH:
M0Ka3aTeabHOe pacnpezeneHue,
HOpMaJbHOE pacrpesiesieHHe.

Breienars 1o onucanuio Ciy4yaiHble BEJTMYUHBI,
pacnpeziefieHHbIE

[0 TOKa3aTeJbHOMY 3aKOHY, IO
HOPMaJIBHOMY 3aKOHY.

Pazbupare mpumepsl 3a1a4, MPUBOIAIINX K
MIOKA3aTEIbHOMY  pACIPENEICHUI0 M K
HOPMAaJIbBHOMY pAaCIIpEeAEICHUIO

Pacnpenenenue Ilyaccona

[TocnenoBaTenbHOCTD
HE3aBUCHMBIX COOBITHIA.
[Ipumep 3amaum, npuBOIAIIEH K
pacupenenenuto [IyaccoHa.
[IpakTryeckas padota

C HICTIOJIb30BaHUEM 3JIEKTPOHHBIX TAOHIL

OJMHOYHBIX

Bb1aensaTe 10 ONMCAaHUIO CIIy4aliHOTO OIbITa

BEJIMYMHBI, PACHpPEICIICHHBIE 110 3aKOHY

Ilyaccona.

Pemate 3amayu, B TOM 4YHCIE B XOJ€
NPakTUYecKo  paboThl C  NPUMEHEHUEM
CTaHJAPTHBIX (QYHKIMH JIEKTPOHHBIX TAOIMIL
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CBs3b

MEXTY CIIy4aillHbIMU KoBapuanuss nByx cnydailHbpix BenuuuH. | OcBauBaTh TTOHSATUS: KOBapHualus,
BEIMYMHAMM Koaddunment xoppemsiuu.  CoBMecTHBIC | KOA(PPUITUCHT KOPpEJALINH, JIMHEHHAS
HAOJIIOICHHUST JBYX BEJIIMYMH. BBIOOPOYHBIA | 3aBUCHUMOCTb.
KodpduueHT Koppensaiun. Paznmune mexny | OneHuBaTh — XapakTep  CBS3M  MEXKIY
JIMHCHUHOM CBSI3bIO Hu MPUYMHHO- | CIyYallHBIMHA BEJIWYMHAMH, MCXOAd U3
CJIIEACTBEHHOM CBA3bI0. JIMHENHAsA perpeccusi. | MPUPOAbI  JAHHBIX W BBIYMCICHHBIX
[IpakTuueckas padota XapaKTEPUCTUK.
C UCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHIT Hcnonn3oBaTh JUarpaMMbl
pacceuBaHus JUTSt M300paxeHUst
COBMECTHOTO PaCCEHBaHMS JaHHBIX.
Haxonute x03¢p(GUIMEHTH OCH JuarpaMMebl, B
TOM 4YHCJI€ B XOJI¢ MPaKTUYECKOW paboOTHI ¢
MIPUMEHEHHUEM CTaHJIAPTHBIX (YHKITAN
O6o06mmeHue u 11 [IpencraBienre JaHHBIX C TOMOIILI0 Ta0IUI U [IOBTOPATH M3YUEHHOE U BHICTPAUBATH CUCTEMY

cHCTeMaTH3amys 3HaHUH

arpamm, onucaTelibHas CTaTUCTUKA, OTIBITHI

C  PaBHOBO3MOXHBIMHU  3JEMEHTAPHBIMU
COOBITHSIMH, BEIYHUCIICHHE BEPOSITHOCTEH
coObITHI ¢ mOpuMeHeHHueM  GopMyl U
rpaduuecKux METOJ0B

(koopauHaTHas TmpsiMas, JEPeBO, AUArpaMMa
Dilnepa), ciiydaiiHble

3HAHUU
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BCJINYHHBI
MaTeMaTH4ICCKOC
BCJIMYHHBI

u

pacnpeieneHus,

OXHIJaHUC

CIIy4alHOU

OBIIEE KOJIMYECTBO YACOB
1O ITIPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

JarTa npoBeneHust

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Ilnan

dakr

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo UeObiea. Teopema
UYeopimeBa. Teopema beprymin.
3aKoH OOJIBIITUX YUCET

HepasenctBo UeoObiena. Teopema
UYebpimeBa. Teopema beprymin.
3aKoH OOJIBITTUX YUCETT

HepasenctBo UeObimeBa. Teopema
YeopmeBa. Teopema beprymin.
3axoH OOJIBIINX YHCET

Br100pouHBIi METOT KiCCIIEIOBAHU

[IpakTuueckas paborta c
WCTIOJIb30BaHUEM AIEKTPOHHBIX
TabJImIL

'enepanbHas  COBOKYNHOCTh U
CityJaitHasi BBIOOpKa. 3HAaKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMHU.
OueHka cpenHEero W JUCHEPCUHU
TreHepalbHOH  COBOKYIIHOCTH  C
MTOMOIIBIO BBIOOPOYHBIX
XapaKTePUCTHUK

I'enepasnibHass  COBOKYNHOCTb U
cilyyaifHasi BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpegHero M JUCIEPCUU
TEHEpAIbHOM  COBOKYIIHOCTH €
MTOMOIIBIO BBIOOPOYHBIX
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XapPaAKTCPUCTUK

OnenuBanue BEPOSITHOCTEN
COOBITHH 1O BEIOOPKE

Cratuctuueckas TUIIOTE3A.
[IpoBepka mpocTeHINX TUIOTE3 €
IIOMOIIBI0  CBOWMCTB  M3Y4ECHHBIX
pacrnpeeneHuin

10

Cratuctuueckas TUIIOTE3A.
[IpoBepka mpocTEeHINX TUNOTE3 €
IIOMOIIBI0  CBOWCTB  M3YYEHHBIX
pacrnpeneneHuit

11

[IpakTrueckas paborta C
WCTIOJIb30BaHUEM AIIEKTPOHHBIX
TabNIuI

12

[Tpumepsr HENPEPBIBHBIX
CIy4alHBIX BEIWYUH. DOYHKIUS
IJIOTHOCTH BEPOSTHOCTH

13

PaBHOMepHOE pacrpezeneHue.
[Ipumepsl 3amay, OPUBOIALIMX K
M0Ka3aTeJIbHOMY U K HOPMaJIbHOMY
pacnpeeseHusIM

14

(DYHKI_[I/IH IIJIOTHOCTU BCPOATHOCTH
IIOKAa3aTCJIbHOI'O paClIpCaACICHUA

15

qDYHKI_II/ISI IUIOTHOCTH BCPOATHOCTHU
HOPMAJIbHOI'O PaCIIpCACICHHA

16

[locnenoBarenbHOCTh  OJMHOYHBIX
HEe3aBUCUMBIX coObITHI. [Ipumep
3a7a4y, MIPUBO IALLIEN K
pacnpenenenuro [lyaccona

17

[TpakTrueckas pabota c
HUCIOJIb30BAHUEM AIIEKTPOHHBIX
TadJIMIL

18

KoBapuaiusi  JByX  ciay4alHBIX
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BEJIMYMH. Kosdpduunent
KOPpEISIUuN

CoBMecTHbIE HAOMIOACHUS JIBYX

19
BEITUYHH

20 Br16opounsrii K03 UIUEHT
KOPPESALUU

21 Paznuune mexny J'II/IHeI\/'IHO\I:/’I CBSI3bIO
Y IPUYMHHO-CJIEICTBEHHOU CBSI3bIO

22 Jluneiinas perpeccust
[IpakTnueckas pabota C

23 WCTIOJIb30BaHUEM ANEKTPOHHBIX
TabNIuI
[IpencraBnenue JAHHBIX C

24 MMOMOIIBIO TaONHII W JAWArpamM,
onucaregbHasi CTaTUCTUKA

o5 OnpITbl € PaBHOBO3MO>KHBIMU
3JIEMEHTaPHBIMU COOBITUSIMH

26 Brruncienue BEPOATHOCTEMN
COOBITHH C IpUMEHEHUEM (HOPMYIT
Brruncienue BEPOATHOCTEH
coObITHIA C MIPUMEHEHHUEM

27 rpapuIecKux METOJIOB:
KOOpJIMHATHAsT TMpsiMasi, JIepPeBo,
auarpaMma Jusiepa

o8 Cnyyvaiinbsle BEJINYUHBI u
pacnpeeneHus

29 MaTeleaTI/IquCKoe OKHJIaHUE
CIly4aifHOU BETMYUHBI

30 MaTeleaTI/IquCKoe OKHJIaHUE
CIIy4aifHOM BETMYUHBI

31 KouTtponsHas paborTa:

"BeposiTHOCTB M cTaTuCTHKA"
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32

Brruncienune BEPOATHOCTEMN
COOBITHI ¢ mpuMeHeHueM (opmyin
U TpaUECKUX METO0B

33

Brruncienue BEPOATHOCTEMN
COOBITHI ¢ mpuMeHeHueM (opmyi
U TpaUECKUX METOIOB

34

Crnyuaiinbie BEJIMYUHBI u
pacnpeneneHusa. MareMarnueckoe
0KUJAHUE CIYYATHOW BEJIMYHHBI

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

34
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YYEBHO-METO/JUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA

¢ Bricomkuii U. P. EI'D 2021. Martematuka. Teopus BepositHOocTel. 3anada 4 (popMIbHEII YPOBEHB ).
3anava 10 (6a30BbIif ypoBeHb). Pabouas Terpans / Y. P. Beiconkuii. M.: MITHMO, 2021. 64 c.
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